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Symposium: Advances in ornithology through new technologies and citizen science 

 

Community engagement in the Latham’s Snipe project 

Gould, L. 

Program Manager, Woodlands and Wetlands Trust. 

lori.gould@woodlandsandwetlands.org.au 

 

The Latham’s Snipe project is a collaboration between the Woodlands and Wetlands Trust 

(Jerrabomberra Wetlands Canberra), Federation University, South Beach and Wetlands Landcare 

Group (Port Fairy), the Wild Bird Society of Japan, Canberra Ornithologists Group and the ACT 

Government. The project undertakes a number of methods to track the movements of the Latham’s 

Snipe (Gallinago hardwickii) including satellite tracking, geolocation, radio tracking, leg flags, and site 

surveys across south eastern Australia and Hokkaido (Japan), and has been successful in enabling us 

to learn more about the movements of Latham’s Snipe, the habitat they use, and the implications 

for conservation and management of important sites. Over the past 3 years, the project has had a 

very strong focus on engaging the community in a myriad of ways which can be unusual for many 

bird research programs. Examples of this include: 

• local birders and photographers to be the eyes and ears at key sites, 

• volunteers in Australia and in Japan who survey key sites at least 3 times a season, some 

monthly, to feed into the national Snipe surveys, 

• volunteers from all walks of life who spend endless nights in various swamps to help with 

bird catches including bird processing, 

• the Young Rangers Club which involves young people in catch nights who have also travelled 

to Japan to raise awareness of the importance of Snipe habitat conservation through 

communications with other young people, 

• radio-tracking on a nightly basis for 2+ months at a time and, 

• sales of fundraising tea towels and other merchandise to raise funds for the project. 

The value of this level of community engagement, whilst it can be challenging to manage at times 

(and not always accepted in some research circles), has proven invaluable to the Latham’s Snipe 

project in terms of the level of what has been able to be achieved. Successful engagement of 

community though requires genuineness, openness of process, trust and the invitation for input, 

even when times get tough and don’t go to plan. There have been a number of lessons learnt from 

implementing this project which can help to inform further research. 
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The state of Australia’s birds: 20 years of skilled citizen science 

Ehmke, G, Driessen, J, O’Connor, J. 

BirdLife Australia, 60 Leicester Street, Carlton, VIC 3053. 

James.oconnor@birdlife.org.au 

 

Here we present composite regional population trend indices for hundreds of Australia’s terrestrial 

birds, based on standardised data collect by thousands of BirdLife Australia volunteers in the Birdata 

program. The presentation builds on the 2015 State of Australia’s Birds Report, which showed that 

many supposedly common Australian birds have been declining in multiple regions since 

standardised monitoring began in earnest in 1999. The report identifies species of concern not yet 

included on the IUCN or EPBC threatened species lists, and regions and taxa where monitoring needs 

to be increased and specialised. We outline why a mass participation structured citizen science 

program like Birdata is critical to the health of our avifauna in the long term by providing an ‘early 

warning system’ that can stimulate intensive research and conservation action. 
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Shorebirds 2020 - Over 44 million shorebirds and counting 

Kidd, L. 

BirdLife Australia, 60 Leicester Street, Carlton, VIC 3053. 

 

Australia has some of the most comprehensive shorebird monitoring data available anywhere in the 

East Asian-Australasian Flyway (EAAF) and is therefore well positioned to lead conservation and 

research action for migratory shorebirds. Standardised population monitoring has been carried out 

in some form since the 1980’s and shifted under the umbrella of BirdLife Australia’s Shorebirds 2020 

(S2020) Program a decade ago. Shorebirds 2020, now one of the largest citizen science monitoring 

programs in Australia, aims to monitor the population trends of shorebirds routinely visiting 

Australia. Surveys are carried out largely by volunteers, with professional support for survey 

coordination, GIS, education and database maintenance. Over 44 million shorebirds have been 

counted throughout the duration of the program. Nationally, 2,882 count areas are aggregated into 

520 shorebird areas for regular reporting, and in recent years the program has expanded its 

coverage to include remote areas in northern Australia, particularly in the Gulf of Carpentaria region. 

The network has grown to encompass 1 142 215 counts from 96 621 surveys. Here we provide an 

update on the progress of the S2020 Project, an overview of how these data have been used to 

inform conservation actions both in Australia and throughout the EAAF. We also discuss what is 

planned for the future of the project as it transitions from its current form to the national Migratory 

Shorebird Program. 
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Tracking nature together: A new monitoring programme for the Tasmanian Wedge-tailed Eagle 

(Aquila audax fleayi) 

Hawkins, C, Hughes, A, Potts, J, Newson, S, Dean, A, Lovell, J, Mooney, N. 

Bookend Trust, School of Natural Sciences, University of Tasmania, Private Bag 55, Hobart, TAS 7001. 

clare.hawkins@utas.edu.au 

 

In response to a long-term need for population estimates and trend monitoring of the threatened 

Tasmanian Wedge-tailed eagle Aquila audax fleayi, the Bookend Trust launched 'Where? Where? 

Wedgie!' in 2018. This low-cost citizen science program centres around a few days of concentrated 

survey effort in May. Our online sign-up map divides Tasmania into 4 km x 4 km squares, with 

squares at regular intervals identified as one in which survey is required. We invited volunteers to 

reserve one of these squares in advance for one or more of the survey days, to carry out six 10-

minute surveys per day for all raptors and 'white cockatoos'. Promotion of the event included face-

to-face discussion with more than 1% of Tasmanians, through our adventure learning program 

Expedition Class and community workshops. The survey in 2018 resulted in over 280 teams returning 

– after substantial cleaning – high quality presence-absence survey data from 225 squares patchily 

distributed across Tasmania. The majority of those who registered were new to citizen science, and 

the majority of participants reported being more likely to take at least one action for eagle 

conservation. For the 2019 survey, we prioritised more even geographic coverage and refined data 

collection and processing methods. We present the latest findings, lessons learnt and future plans 

for this new program. 
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The Great Cocky Count: An example of citizen science and its role in the protection 

of threatened birds 

Peck, A, Williams, M, Barrett, G. 

Carnaby’s Black-Cockatoo Project Coordinator, Birdlife Australia, Peregrine House, 

167 Perry Lakes Drive, Floreat, WA 6014. 

adam.peck@birdlife.org.au 

 

The Great Cocky Count (GCC) is a long-running annual census of Black-Cockatoos at their night roosts 

in the southwest of Western Australia. Since 2010 it has collected data on three threatened species: 

Carnaby’s, Baudin’s and Forest Red-tailed Black-Cockatoos (FRTBC). It generates valuable data on 

roost locations, minimum population sizes and, using the assumption that the roost counts are an 

index of abundance, population trends. These data have highlighted the impact that land clearing 

has on the species, with the decline in the Perth-Peel Carnaby’s population mirroring the loss of pine 

plantations and Banksia woodlands over the last decade. It has also shown a decline in Baudin’s and 

a seasonal redistribution of FRTBC.  

The challenge of ensuring the robustness of citizen-collected data has been overcome in the 

following ways: 

• Development of a simple survey method 

• Good training 

• Clear, concise instructions on how to do the count 

• Vetting of data immediately after the count 

• Collaborating with respected research bodies to analyse data 

The data generated by the GCC requires careful analysis and interpretation. The six-fold increase in 

the counts of FRTBC on the Swan Coastal Plain over the past 4 years clearly represents a spatial 

redistribution of birds, rather than a population increase, as this increase vastly exceeds the bird’s 

breeding capacity. Thus, interpreting the declining trend in Carnaby’s and Baudin’s Black-Cockatoos 

requires information about whether these birds are changing their distributions or declining in 

population size. However, based on the precautionary principle and known declines in the area of 

feeding habitat, we assume that these declining trends represent true population declines. 

The GCC is a great example of how citizen science can provide accurate data in a cost effective way, 

while harnessing community interest and raising awareness of the status and conservation of these 

iconic species. 
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New approaches to satellite mapping for management of threatened bird habitat 

Healy, A, Leseberg, N, Murphy, S, Tulloch, A. 

University of Queensland, St Lucia, QLD 4072. 

a.healy@uq.edu.au 

 

In arid environments, it is the availability of very small, highly productive habitats that often 

determines overall habitat suitability. We are conducting a study that identifies small and high 

productivity patches that provide critical resources for arid specialist species such as the endangered 

Night Parrot. Identifying these resources through time and space requires accurate, consistent maps 

of variation in vegetation productivity. In rainfall-driven arid environments, different vegetation 

types respond at different rates, with some grasses and forbs responding to even small rainfall 

events while others requiring high rainfall events to grow, flower and seed. This project uses 

phenological measurements derived from fieldwork, repeat digital photography and satellite 

imagery to measure the response rates of different vegetation communities in the arid zone. When 

combined, these data allow us to identify the tiny, higher productivity patches that are critically 

important but are too small or change too rapidly to be mapped by current landscape-scale 

categorisations. In this presentation, we outline how our work might be up-scaled to discover new 

populations of Night Parrots and other threatened species throughout the vastness of central 

Australia. We also discuss how this approach might be applied to understanding similar habitat 

processes that are important to other threatened bird populations elsewhere. 
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Using automated recognition to find rare species: Advantages and limitations 

Leseberg, N, Murphy, S, Venables, W, Watson, J. 

National Environmental Science Program, Threatened Species Recovery Hub, 

School of Earth and Environmental Sciences, University of Queensland, St Lucia, QLD 4072. 

n.leseberg@uq.edu.au 

 

The use of automatic signal recognition software to scan large volumes of acoustic data is becoming 

more common as automated recording units, and off-the-shelf software solutions become more 

readily available. Accordingly, the literature available on the science behind acoustic monitoring and 

automatic signal detection has grown significantly. However, as more researchers turn to these 

techniques, some of the limitations behind the processes are becoming apparent. Typically, 

automatic recognition software extracts and then categorises specific signals from within an acoustic 

dataset. Both the extraction and categorisation processes introduce error. While the magnitude of 

these errors is easy to measure, overcoming the impact of these errors can be particularly difficult 

for very large datasets that may contain only very small amounts of relevant data. 

 

One such dataset is that existing for the Night Parrot (Pezoporus occidentalis). This presentation 

details the process that was used for developing a process that could be used to effectively analyse 

that data. The Night Parrot has some characteristics that make it an ideal candidate for detection 

using a combination of acoustic recorders and automated recognition software; it is a sedentary 

species with predictable calling behaviour. However, it also poses several problems relevant to any 

researcher hoping to use acoustic recorders and automatic signal recognition software to find a rare 

species. These problems include a wide variety of calls, and apparently unpredictable patterns of 

occurrence across a wide area. This presentation focuses on how these problems impacted the 

process of acoustic detection and automatic recognition, and how they were either solved, or in 

some cases managed, to improve the recogniser’s output. 
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Bioacoustic monitoring of breeding success in endangered black-cockatoos 

Teixeira, D, Roe, P, Maron M, van Rensburg, B. 

School of Biological Sciences, The University of Queensland. 

d.teixeira@uq.edu.au 

 

Bioacoustics is an emerging tool in wildlife monitoring. In this project, I am investigating how the 

vocal behaviour of black-cockatoos at nests may be informative for conservation. This work concerns 

two endangered populations of black-cockatoos (the south-eastern subspecies of Red-tailed Black-

cockatoo, Calyptorhynchus banksii graptogyne, and the Kangaroo Island subspecies of Glossy Black-

cockatoo, C. lathami halmaturinus) for which measures of breeding success are difficult to attain. 

Breeding success is considered a key limiting factor in the recovery of these populations, however 

existing methods for monitoring nests require enormous efforts by human observers. Using 

behavioural observations and acoustic recordings from active nests, I am describing how nest-

associated vocal behaviours can provide proxies of breeding success. If successful, the method could 

be applied on a larger scale to monitor breeding in these populations. Moreover, I am investigating 

how managers can easily incorporate behavioural monitoring into their programs. 
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Bioclimatic modelling to evaluate suitability of planned translocation sites for the  

critically endangered Western Ground Parrot 

Molloy, S, Burbidge, A, Comer, S, Davis, R. 

School of Science, Edith Cowan University, 100 Joondalup Drive, Joondalup, WA, 6081. 

robert.davis@ecu.edu.au 

 

A common conservation action is to translocate species to areas of former habitat after threats have 

been mitigated. However, the long-term success of re-introduction relies on identification of 

currently available habitat and more importantly, the identification of areas that will remain, or 

become, habitat into the future. Commonly, a short-term view is taken, focussing on obvious, and 

assumed, threats such as predators and habitat degradation. However, in areas subject to significant 

climate change, challenges include correctly identifying variables that define habitat, and 

considering probable changes over time. 

 

We applied this approach to the critically endangered Western Ground Parrot, Pezoporus 

flaviventris, which was once relatively common in near-coastal south-western Australia, an area 

subject to major climate change. This species has declined to one small population, estimated to 

comprise <150 individuals. Reasons for the decline include altered fire regimes, introduced 

predators, and habitat clearing. The establishment of new populations is a high priority, but the 

extent to which a rapidly changing climate has affected, and will continue to impact on this species 

remains largely conjecture. 

 

We developed high-resolution species distribution models (SDMs) using the biomod2 package in the 

psych R package. This enabled us to investigate climate change impacts on current and historical 

distributions, and to identify locations that will remain, or become, bio-climatically suitable habitat 

into the foreseeable future. This information was used to prioritise areas suitable for translocation. 

Despite the use of SDMs being well-established in conservation, we contend that they are not often 

used to assess future habitat quality in translocations. The outcomes of such modelling may often 

cause a rethink of the planned locations and their use will prompt a beneficial shift to a longer-term 

view of what constitutes viable habitat. 
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Remote sensing cameras and radio tracking help reveal relative threats to egg and chick fates of 

the threatened Hooded Plover 

Mead, R, Schmidt, T, Weston, M, Maguire, G. 

BirdLife Australia, Suite 2-05, 60 Leicester St, Carlton, VIC 3053. 

Renee.mead@birdlife.org.au 

 

In many precocial shorebird species, long-term population viability is threatened by low 

reproductive success. Hooded Plovers (Thinornis cucullatus) are a highly threatened beach-nesting 

bird impacted by a range of threats including recreational disturbance, introduced and 

superabundant native predators, habitat degradation via weed infestations and tidal inundation. The 

relative impacts of these threats on egg and chick survival are poorly understood, and until recently 

the fates of eggs and chicks have been primarily derived from limited observational data. We used 

remote sensing cameras to confidently assign fate to 64 Hooded Plover clutches, of which 40.6% 

hatched. The primary cause of clutch failure was depredation by European red fox (Vulpes vulpes; 

26.3% of clutches), raven (Corvus sp.; 23.7%) and Australian Magpie (Gymnorhina tibicen; 15.8%). 

The latter was described as a nest predator for this species for the first time. High tide was a major 

cause of clutch failure in beach habitats (29.2%). Post-hatching, determination of the fate of 

precocial chicks proves more difficult, as they are highly mobile and cryptic. Radio-tracking presents 

a promising method for monitoring survival with the potential to determine causes of chick 

mortality. Twenty-seven chicks (from 27 broods) were radio-tagged and monitored (49 chicks total 

including untagged siblings). Fate was robustly determined for three tagged chicks (one killed by a 

dog and deliberately hidden by a human, and two suffered avian attack). Recovery of transmitters 

(but carcass missing) provided some evidence regarding chick fate in four other cases. Radio-tracking 

significantly increased ability to attribute fate to failed chicks compared to observational monitoring. 

Where fates weren’t determined, information from radio-tracking allowed exclusion of some fates. 

Most chick fates remain unknown in this system, however the variety of threats involved, dynamic 

beach environment, and difficulty of identifying cause of death on small, delicate carcasses present 

substantial challenges for future studies. 
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Estimating home range of the endangered Gouldian Finch using automated radio-telemetry 

Crewe, T. 

Charles Darwin University, College of Engineering, IT, and Environment, Darwin, NT 0909. 

tara.crewe@cdu.edu.au 

 

Automated radio-telemetry, in which (usually) fixed-position radio-receivers listen continuously for 

radio-tagged individuals, is increasingly being used to track the movements of small animals. This 

increase in use is driven largely by the miniaturization of tags, which allows birds less than 10g to be 

tracked with high temporal and spatial precision when birds are within range of a receiver. While 

automated radio-telemetry data have been used for many purposes, little work has been done to 

develop methods to estimate centers of activity and home range size from these data, which can be 

critical for understanding patterns of occurrence across the landscape. We use a small array of 

receiving towers in the East Kimberley of Western Australia to show how automated radio-telemetry 

can be used to estimate centers of activity and home range size for the endangered Gouldian Finch, 

a specialized granivore. This species has shown population declines in recent decades, which are 

hypothesized to be the result of changes to the fire regime in the tropical savannahs of northern 

Australia, a resulting homogenization of grass species diversity, and increased nomadism in order to 

meet their dietary needs. We compare Gouldian Finch centers of activity with those of two 

generalist granivorous finches (Masked- and Long-tailed Finch), and show that Gouldian Finches tend 

to occupy larger spatial areas than the generalist finches. Our results lend support to the hypothesis 

that Gouldian Finches must move greater distances to find seed resources. 
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Comparison of motion sensor technologies for automated nest monitoring 

Bonham, D, Bonham, S. 

Microsoft, One Microsoft Way, Redmond WA USA 98052. 

doug@AnimalDS.com 

 

Obtaining activity data for an entire nest cycle typically requires installing video recorders and 

visually observing all of the images while manually noting events. Problems with this approach 

include: 1) substantial time required to watch and record events; 2) inconsistent and incomplete 

interpretation; and 3) technical challenges and expense to provide continuous battery power and 

weatherproofing for 24-hour coverage. These problems challenge both funded scientific studies and 

citizen scientists who might otherwise contribute complete nest cycle data from backyard nest 

boxes. We deployed four different types of automated motion sensors at cavity nests to compare 

and contrast the expense, battery power, data formats and usefulness of the data for both 

professional citizen scientists. Custom programmed microprocessors with flash memory were 

interfaced with four different types of motion sensors: 1) matched pair infrared emitter and 

photodiodes across nest box entrances; 2) passive infrared (PIR) sensors mounted above nest box 

entrances; 3) ambient proximity sensors mounted above nest box entrances; and 4) thermal image 

sensors directed at the floor of nest boxes. Each of the sensor technologies had advantages. The 

emitter/photodiode (beam-break) pairs were inexpensive with long battery life (nine months on four 

AA batteries) and they recorded the duration in the entrance holes that the others did not. One 

Mountain Chickadee (Poecile gambeli) nest revealed 11,339 trips in or out of the entrance during the 

seven weeks it took to build the nest, incubate, feed and fledge five chicks. PIR and proximity 

sensors used slightly more battery power than emitter/diode pairs and were easier to install than 

beam-break pairs. Thermal image sensors were more expensive, power hungry, required 

sophisticated firmware to interpret but they provided substantial behavioral and health information. 

All four technologies provide substantial affordable opportunities for citizen scientists to acquire 

scientifically valid and complete nest cycle data. 
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Acoustic monitoring informing recovery efforts for the critically endangered  

Western Ground Parrot 

Comer, S, Thomas, A, Berryman, A, Pinder, J, Burbidge, A. 

Department of Biodiversity, Conservation and Attractions. 

Sarah.comer@dbca.wa.gov.au 

 

The challenges of monitoring a cryptic species like the Western Ground Parrot (Pezoporus 

flaviventris) have been alleviated by advances in the development of acoustic monitoring equipment 

and techniques.  Over the past decade we have been using automated recording units (ARUs) to 

complement human observers, and since 2012 ARUs have been used extensively to monitor 

occupied habitat, survey historical habitat and follow up on reported sightings.  They are also a 

valuable tool in validating uncertain records and in training new observers.  The ability to deploy 

large numbers of units over large areas has provided a robust method of monitoring ground parrots, 

and data is used to provide a calling index and indication of occupancy in core areas.  We are 

currently implementing the deployment of ARUs at a landscape scale to allow development of 

occupancy models across broader areas to allow estimation of whole population trends (i.e. trends 

in the total population for the species). 

Although providing a consistent and flexible approach to monitoring, understanding limitations of 

ARUs has been a focus of recent work.  Understanding the limitations of the equipment and 

challenges in data analysis and interpretation are essential to robust longer-term monitoring of 

trends in Ground Parrot populations. 
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Symposium: Australasian raptor research 

 

A powerful bird for conservation 

Mott, B, Parsons, H, Awasthy, M, Clemens, R. 

BirdLife Australia, 60 Leicester Street, Carlton, VIC 3053. 

beth.mott@birdlife.org.au 

 

The Powerful Owl Project is a grass-roots citizen science project that provides a conduit for the 

public to engage in direct conservation action for a threatened species that has increasingly been 

observed in cities. The project began in Sydney in 2011, and has since expanded to Brisbane in 2018. 

Melbourne have also been collecting incidental sightings in 2018. Efforts are building towards a 

coordinated national approach to understand the urban ecology of our biggest threatened owl 

species, the Powerful Owl (Ninox strenua). Retaining and protecting top predators that play a role in 

regulating other animal populations is important, particularly when forest habitat loss and urban 

expansion continue. If hollow-users like owls can persist and breed in the novel ecosystems 

emerging in urban areas, these areas may not only retain a significant portion of the species, but 

may also recruit owls into surrounding forested areas. Citizen scientists volunteering for the 

Powerful Owl project collect data on breeding success, habitat use and diet. By examining diet data 

within the urban landscape, our work in Sydney has identified recent dietary shifts towards ground 

fauna which highlights an emerging risk of poisoning. The Powerful Owl Project illustrates that well 

managed and effective data collection from citizen scientists can further our understanding of 

threatened Australian wildlife, whilst directly assisting land managers in threat mitigation. It also 

builds knowledge and awareness of how actions within and amongst communities can improve 

conservation outcomes for an threatened species at local and national scales. 
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Determining the spatial ecology of the elusive Red Goshawk 

MacColl, C, Seaton, R, Stewart, D, Searle, J, Cherriman, S, Warner, B. 

Rio Tinto Weipa, John Evans Drive, Weipa, QLD 4874. 

Christopher.maccoll@riotinto.com 

 

The Red Goshawk (Erythrotriorchis radiatus) is considered Australia’s rarest bird of prey and 

occupies the highest trophic levels in the food chain. Their predatory habits provide ecosystem 

services by exerting top-down pressure onto prey populations. They are a live prey specialist 

targeting other medium to large sized birds of which constitute 95% of their diet (Aumann & Baker-

Gabb, 1991). Their presence in a landscape may be a proxy for healthy ecosystems and high rates of 

biodiversity; particularly for avian species.  

 

The ecology of the Red Goshawk particularly its spatial ecology remains poorly known. Our study 

aimed to improve this by successfully attaching solar-powered GPS transmitters onto this species for 

the first time. Technological improvements including the miniaturisation of transmitters has 

facilitated safe attachment to the bird based on its relative carrying capacity (e.g. ≤3 % of total body 

weight). The ability to communicate remotely with the transmitter has also circumvented the 

extreme difficulty of relocating and/or recapturing this species for data collection.  

 

To date, four Red Goshawks from Cape York Peninsula have had transmitters fitted  providing the 

first high-resolution, broad-scale data set on the species spatial ecology. Initial results may indicate a 

home range size (95% Brownian Bridge KUD) in excess of 700km2 which is considerably larger than 

the 50km2 to 220km2 previously estimated (e.g. Aumann & Baker-Gabb, 1991; Debus & Czechura, 

1988b). This data was derived from an individual continuously tracked over a two year period. This 

demonstrates the spatial and temporal scales achievable using these methods. The knowledge 

gained from this initial study has laid the foundation for developing a larger scale project which aims 

to more fully describe the spatial needs of this species across Northern Australia, its remaining 

distribution.  
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Breeding territory defence behaviour by White-bellied Sea-Eagles at the 

Newington Nature Reserve nest site 

Harrington, J. 

BirdLife Southern NSW EagleCAM project, Newington Armory, Building 133, 

1 Jamieson Street, Sydney Olympic Park, NSW 2127. 

judyharrington60@gmail.com 

 

EagleCAM has allowed close observation of the breeding behaviour of the Newington Nature 

Reserve Sea-Eagles. Most raptors establish a breeding territory including a nest site and hunting 

territory – which may be vigorously defended against intruders.  This nest may be relentlessly 

swooped by other birds nesting nearby, particularly Pied Currawongs and Grey Butcherbirds. Ravens 

and Magpies escort the eagles to their nest, calling loudly. However another Sea-Eagle in the area 

leads to defensive behaviour.  

 

In the 2017, the first of two eggs hatched in late July. Strange behaviour was observed at the 

nest.  The chick was unattended most of the day, after an early feed. At dusk, loud calling was heard 

and interaction between eagles over and beside the nest. Two eagles, talons thrusting, fell to the 

ground below, apparently injured. A small team of our volunteers entered the forest in the dark, 

after approval, to investigate. Two adult eagles were on the ground. One eagle was captured and 

taken into care, where it died overnight. This was revealed as a young female, an intruder at the 

nest. During the following day, the resident eagles were heard calling and were seen on the nest 

tree, mating several times. Is this re-bonding and establishing territory after the dispute?  Neither 

eagle however attempted to brood the chick or incubate the remaining egg. The chick died on the 

nest, probably from exposure, and the second egg failed to hatch. 

 

Other eagles are not commonly seen in the area, though when a previous female disappeared, a 

replacement turned up fairly quickly. In the 2018 breeding season, the male defended the territory 

against another intruder in the area. Apparently injured, he failed to bring food to the nest for some 

time, contributing to the death of the smaller chick. 

 

Breeding territory defence appears to be a strong instinct. 
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Long-term banding study of the Christmas Island Goshawk 

Holdsworth, M, Robinson, S. 

Forest Hill Wildlife Consultants, 360 Forest Hill Road, Sandford, TAS 7020. 

mark.holdzy@bigpond.com 

 

Since 2004, the endangered Christmas Island Goshawk (Accipiter hiogastor natalis) population has 

been banded to provide basic demographic and behavioural information to inform conservation 

management of the species. This study developed unique observation and capture techniques to 

enable the application of leg bands to 285 individuals. The capture results show that there is a slight 

male to female bias of 1.1:1, and juveniles tend to favour the primary forest/modified habitat 

ecotones. Although there has been over 1000 resightings over the study period, inter-annual survival 

could not be determined because of the infrequent observation effort. However, the study has 

shown that the oldest female is >13 years and the oldest male >10 years and the population appears 

to be stable over the study period. Individuals have been sighted across the island but the species is 

very tolerant of conspecifics, with no apparent territory defence, possibly as a strategy to maximise 

the population density on this small (135 km²) island. This paper describes the unique observation 

and capture techniques, and presents the results of this long-term study, highlighting the knowledge 

gaps for future research into this fearless raptor. 
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Where Do Eagles Dare? Post-fledging and dispersal behaviour in the Wedge-tailed Eagle 

Cherriman, S, Fleming, P, Shephard, J, Olsen, P. 

School of Veterinary and Life Sciences, Murdoch University, Murdoch, Perth, WA 6150. 

aquila84@iinet.net.au 

 

The Wedge-tailed Eagle (Aquila audax) is Australia’s largest raptor and one of three native, 

terrestrial apex predators. Although the species was extensively persecuted for over a century, it is 

thought to still be relatively common, but there remain gaps in knowledge about key aspects of its 

ecology, including post-fledging behaviour and juvenile dispersal. Knowledge of these life-history 

traits contributes significantly to an understanding of the landscape-scale habitat requirements of 

‘nomadic’ juvenile eagles, and is especially important for long-term conservation of the species. We 

used GPS/Satellite transmitters to study the post-fledging behaviour and early dispersal movements 

of 22 juvenile Wedge-tailed Eagles. Juveniles remained in their natal home range during the post-

fledging period for an average of 155±28.7SD days (range 102–221 days), covering an average area 

of 24.6±15.5SD km2 (5.9–50.5 km2). All eagles made long-distance movements immediately after 

leaving their natal home ranges, with maximum displacement distances averaging 621±367SD km 

(263–1,213 km) within 2 months. Patches of remnant vegetation were frequently used for roosting, 

emphasising the importance of such habitats among otherwise cleared (agricultural) land. Nine birds 

died before reaching their second year, mortality consistent with that reported for the closely 

related Golden Eagle (A. chrysaetos). There was no conclusive evidence for cause of death for most 

animals. Our data are comparable with other studies on large Aquila species, and provide evidence 

that conservation management actions must be large-scale if they are to cater for birds utilising such 

vast areas.  
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Breeding biology of the Pacific Baza Aviceda subcristata in subtropical coastal New South Wales 

Fisher, K, Hill, F. 

39A Newmarket Grove, Port Macquarie, NSW 2444. 

keith.d.fisher@det.nsw.edu.au 

 

The breeding biology and behaviour of at least two pairs of Pacific Bazas Aviceda subcristata were 

studied in subtropical north-eastern New South Wales from 2007 to 2018, with intensive watches in 

2009–13 (327 h) and additional watches at supplementary sites (61 h). Overall, breeding occupied 

September to January, sometimes extending to March. The pre-laying period occupied late August 

and September and nest-building took 5–18 days. Incubation at two nests was 31 and >27 days, 

from 7 October and early November. Both sexes shared incubation (Pair 1: male 41%, female 59%, 

only the female incubated overnight; Pair 2: male 62%, female 38%, both took some overnight 

shifts). Both sexes brooded the chicks (male 45%, female 55%; the male took some overnight shifts). 

One nestling period, including a brooding period of 12–14 days, was 38±2 days. Breeding 

productivity for the main study area was 1.8–2.2 fledged per attempt (n = 13), and overall for 

subtropical coastal NSW in 2008–2018 was 1.84–2.31 fledged/attempt (n = 19). The post-fledging 

dependence period lasted at least 22 days, juveniles were independent and joined other broods in 

the area at 29 days, and they left the study area 45 days after fledging. Delivered prey was 

predominantly insects, especially cicadas and phasmatids by number, and tree-frogs Litoria sp. by 

biomass. Bazas brought prey at a mean rate of 1.2 items per hour per chick, whose intake was 

estimated at 7.6 g/hour/chick. Various behaviours, vocalisations, inter- and intraspecific interactions 

and their frequencies and contexts, and changes in juvenile morphology through the post-fledging 

period, are described. 
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Movement ecology of a top-order predator in an urbanising landscape: Powerful Owls and their 

response to urbanisation 

Bradsworth, N, Cooke, R, White, J. 

School of Life and Environmental Sciences, Deakin University, Melbourne Burwood Campus, 

221 Burwood Highway, Burwood, VIC 3125. 

nbradsworth@deakin.edu.au 

 

The role of apex predators in structuring faunal communities through top-down regulation of 

dominant prey species is increasingly recognised as critical in maintaining healthy ecosystems. 

Unfortunately, however, apex predators are declining across the globe, particularly in urban 

environments. 

 

In eastern Australia, the Powerful Owl (Ninox strenua), a key apex predator, occurs in the urban 

areas of Melbourne, Sydney and Brisbane. There is considerable focus in these areas on conserving 

urban Powerful Owl populations, however a major knowledge gap exists in our understanding of 

how these owls utilise space and habitats in both urban and forest environments. This significantly 

compromises our ability to develop clear habitat management strategies for the long-term 

maintenance of Powerful Owls in increasingly urbanised environments. 

 

Powerful Owls are nocturnal, extremely cryptic and often unresponsive during playback surveys 

however, we have successfully caught urban individuals and attached GPS tracking devices to 

investigate their fine-scale movement ecology. These GPS loggers have been integral to the success 

of this on-going research. Some key questions we have been able to answer include: how large are 

home ranges? How far do owls travel nightly? How much time is spent in certain areas of the 

landscape whilst foraging? What are the environmental factors that influence movements? And are 

citizen science atlas records useful for this research? 

 

This presentation will be a summary on the technology, results and implications for future land 

management and planning for Melbourne, Sydney and Brisbane. 
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Wildlife hospital records show coastal raptors are heavily impacted by fishing activities on 

Australia’s mid-east coast 

Thomson, V, Jones, D, Pyne, M. 

Environmental Futures Research Institute and School of Environment and Science, 

Griffith University, Nathan QLD. 

vicky.thomson@griffithuni.edu.au 

 

Australia’s coastal raptors (Eastern Osprey Pandion cristatus, White-bellied Sea-Eagle Haliaeetus 

leucogaster, Brahminy Kite Haliastur indus and Whistling Kite Haliastur sphenurus) are all found in 

the rapidly urbanising region of coastal south-east Queensland and northern New South Wales, 

Australia. These birds have varying sensitivities to urbanisation and their conservation status differs 

between states. Urban coastal raptors face multiple threats including impacts from human activities. 

Some injured birds can be treated and rehabilitated through wildlife hospitals that house large flight 

training facilities. Currumbin Wildlife Hospital on the Gold Coast, QLD has the only raptor 

rehabilitation facility in this region. To date no assessment of raptor hospital admissions has been 

published in the southern hemisphere nor on these four species globally. Therefore, to determine 

the physical impacts of urbanisation on these species on Australia’s mid-east coast, CWH admissions 

data was assessed from May 2010 to January 2018. Injuries were grouped into impact categories of 

anthropogenic, natural and unknown and compared using chi-squared tests. Overall, birds were 

admitted to the hospital as a result of anthropogenic injury more often than other causes, with 

anthropogenic injuries showing a greater chance of euthanasia or death. Overall the most significant 

impact was fishing equipment entanglement, accounting for 24% of patients where injury cause was 

able to be determined. Roughly 44% of these patients did not survive. This impact was most 

significant for Brahminy Kites and Eastern Ospreys. Vehicle strike was the second (14% of total) most 

common reason for admittance. As recreational fishing is a popular practice in this region it is 

important to continue education and provide tackle-bins in high fishing areas to reduce the number 

of coastal raptors impacted. 
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Rodenticide exposure in Australian raptors: Past literature, present studies, and future directions 

Lohr, M, Gillen, J, Snape, M. 

PhD Candidate, School of Science, Edith Cowan University, 100 Joondalup Drive, 

Joondalup, WA 6027. 

m.lohr@ecu.edu.au 

 

Secondary poisoning involving anticoagulant rodenticides (ARs) is recognised worldwide as an 

anthropogenic source of mortality in predatory birds and other wildlife.  Past literature has pointed 

to the possibility of similar problems in Australia since the 1990s.  Recent research has addressed 

uncertainties around this issue by directly testing for AR exposure in Australian raptors.  Emerging 

research suggests widespread exposure in raptor species using urban and peri-urban habitats. 

Extensive sampling in Southern Boobooks in Western Australia has demonstrated prevalence and 

severity of AR exposure among the highest recorded instances in the world literature for a predatory 

bird.  An ongoing study on AR exposure in a larger suite of Australian raptor species promises to 

further clarify the extent of food web contamination and identify other species which may be 

negatively impacted by secondary poisoning.  Addressing non-target poisoning in Australian wildlife 

will require a multi-pronged approach involving scientific research and policy solutions.  Future 

research priorities include: identifying novel vectors or ARs and mechanisms driving exposure in 

Australian raptors; evaluating the prevalence of genetic mutations associated with AR resistance in 

target rodent species which may allow transmission of more ARs to raptors; technological 

improvements in rodenticide baits; and determining exposure rates and relative risk profiles in 

raptor species of conservation concern. Policy actions necessary to mitigate the ongoing threat to 

raptor populations should include the listing of stronger second generation ARs as a threatening 

process under the Environment Protection and Biodiversity Conservation Act and harmonising 

Australian legislation regarding the sale of ARs with that of other developed nations via an ongoing 

review by the Australian Pesticides and Veterinary Medicines Authority.  Without urgent action on 

these suggested priorities, we risk further declines in a number of threatened and endangered 

raptor species and unforeseen ecological consequences of widespread poisoning across an entire 

trophic level of organisms. 
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Symposium: Beyond bird surveys: new ways to collect and analyse bird data 

 

Population density of a cryptic species: Comparison of monitoring methods on a ‘known’ 

population of Stewart Island Kiwi (Apteryx australis lawryi) 

Feenstra, E, Castro, I, Glen, A, Ortiz-Catedral, L, Marsland, S, Colbourne, R. 

Massey University, Albany, Auckland, New Zealand. 

emmafeenstra@gmail.com 

 

Population monitoring is inarguably the most important tool for evaluating the protection and 

conservation of species. Abundance and density estimates are frequently the goal of monitoring 

programmes, but these are not simple to obtain. Additionally, methods that attempt to estimate 

these values are rarely trialled on populations of known abundance and/or density. This leaves the 

interpretation of the success of these methods open to criticism. We are presenting preliminary data 

on the effectiveness of a grid of trail cameras and acoustic recorders at capturing the density of two 

local ‘known’ populations of Stewart Island Kiwi (Apteryx australis lawryi). Additionally, we are 

trialling the use of scat surveys for estimating the ‘known’ density of these populations, and testing 

the potential for scat to indicate the detection probability of monitoring equipment. The data from 

this comparison of field methods will be analysed using a comparison of analytical methods, 

including occupancy modelling, spatial mark and recapture models for acoustic data, and modified 

distance sampling. By using a ‘known’ population for the comparison of both field and analytical 

methods, this research will contribute to knowledge on the collection and analysis of data on 

important population variables in Ornithology and other fields.  
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Survey of montane forest birds using acoustic recorders 

Franklin, M, Major, R, Bradstock, R. 

Centre for Environmental Risk Management of Bushfires, Centre for Sustainable Ecosystem 

Solutions, University of Wollongong, Wollongong, NSW. 

mjmf080@uowmail.edu.au 

 

The use of acoustic recorders to survey birds is emerging as an important methodological approach 

to the capture of reliable bird species occurrence data. These devices may be configured to record 

for specific periods and left unattended, so they are suited to deployment in remote natural areas. 

Listening to recordings in real time while viewing calls represented in spectrograms (manual 

processing), is a potentially accurate, albeit time consuming, method of establishing the presence of 

species in sampling periods. Very little research has been done on optimising manual processing of 

recorded acoustic data for the purpose of detecting species. Our study aimed to 1) leverage the 

accuracy of manual processing to devise an efficient method of surveying birds in montane forest 

capable of adequate assessments of assemblages, and 2) compare results of the optimal acoustic 

method with those from standardized searches.  

Survey completeness, or the number of species detected as a percentage of estimated total species 

in sites, was used to evaluate survey adequacy. While processing data, two different results-based 

stopping rules were applied to establish when to conclude site surveys. Resulting completeness 

levels and corresponding numbers of 20-min samples were summarised across sites and used to 

guide development of fixed-effort acoustic survey designs.  

Our optimal method, acoustic 2d5p, involved recording for five 20-min sampling periods 

commencing at dawn for two days and attained an average survey completeness of 70%. Acoustic 

2d5p surveys were at least 11% more complete than standardized searches, for equivalent sampling 

time. Assemblages characterised by these methods were significantly different, but the methods 

were consistent with each other at the level of foraging guilds. The acoustic 2d5p method detected 

70% of the estimated total number of bird species present, and is adequate for the purposes of 

comparing the effects of environmental variation amongst different sets of sites. 
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Using camera traps and colour banding to estimate the local population size of threatened birds 

Collett, S. 

College of Engineering, IT and Environment, Charles Darwin University, Ellengowan Drive, NT 0909. 

sydneyjane.collett@cdu.edu.au 

 

Estimating population size is fundamental to assessing how species are going and respond to 

management interventions. Typically, finch populations are estimated by counting the number of 

birds observed at a waterhole or along a transect, over a specified period of time. The presumption 

being that changes in the finch population are reflected in the abundance counts. These methods, 

however, may be biased by the recounting of the same individuals, and by variation in survey effort, 

survey methods, or surveyor skill among locations, years or individuals, leading to inaccurate 

estimations of population size. In this talk, I will discuss how the application of mark-recapture 

analyses to the resighting of colour banded individuals using standardized camera trap surveys at 

waterholes is currently being used to assess the accuracy of tradition count estimations and provide 

recommendations for survey effort and parameters for current count methodologies.  
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Bird responses to biodiversity corridors in a plantation forestry setting. 

Green, R, Ehmke, G, Haywood, B, Horn, T. 

Avian Monitoring Services, Mt Gambier, South Australia. 

shriketit@bigpond.com 

 

With only 6% of native vegetation remaining in the Lower South East of South Australia a long term 

strategy to re-connect isolated patches of native forest embedded within the Green Triangle 

Plantation Estate was initiated by ForestrySA in 2003 (South East Biodiversity Corridors Strategy). 

Remnant patches within this landscape are small and fragmented so a series of biodiversity corridors 

were planted as the plantation forest was harvested.  Using the Standardized Search, bird surveys 

(approximately 1600) have been conducted over a thirteen year period (2006-2018) to determine 

the use of these corridors, and to compare them to adjacent control plots, as a measure of the 

effectiveness of the corridor plantings. The control sites are in most cases Radiata Pine plantations of 

similar age to the corridor. The age of planted habitats (both corridor and control) greatly influenced 

the avifaunal composition of those habitats. Many woodland dependent birds are showing rapidly 

increasing incidence rates in corridors suggesting they are likely to increase their utilisation of 

corridors significantly as they age. By 4-6 years of age corridors are clearly more species rich and 

compositionally distinct from pine plantation controls. Some species are entirely absent from control 

sites, while some results have shown surprising movements by a number of species. 
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Minding miners: Using passive, bioacoustic monitoring to document Noisy Miner presence, 

dispersal and recolonisation 

McDonald, P, Maron, M, Maute, K, Major, R. 

Animal Behaviour and Ecology Laboratory, Zoology, University of New England, Armidale, NSW 2351. 

paul.mcdonald@une.edu.au 

 

Managing overabundant native species can be challenging, so it is imperative that accurate 

information on the efficacy of management practices are obtained. In recent times, there has been a 

growing call for the use of culls to remove Noisy Miner (Manorina melanocephala) colonies from key 

woodland areas, given that this species dominates woodland biodiversity by actively excluding other 

avian taxa. If culls were successful, they would provide a relatively low cost solution to miner 

overabundance and rapidly increase the suitable habitat available to other species.  

 

Despite this, monitoring the impacts of culls is difficult and requires significant investment, 

particularly when treatment spans a range of physical sites. To try and overcome these logistical 

issues, we combined passive acoustic monitoring with more traditional point count survey data from 

trained observers to monitor the impact of culls on Noisy Miner numbers before, and after, 

treatment occurred. A total of 12 different sites, ranging from 12-49ha in size, were culled three 

times each to remove resident miner colonies. Moreover, we also monitored 12 control sites that 

were not subject to management intervention for comparison.  

 

Our recordings demonstrated far more rapid Noisy Miner recolonisation than expected. In all 

treated sites, miners returned within several days, but typically within a matter of hours following 

the removal of resident Noisy Miners from the area. Beyond simple numbers however, by delving 

more deeply into the types of vocalisations being produced by miners, we were also able to gain an 

insight into the behavioural ecology of recolonisation, which more closely fitted a whole colony 

arriving on site as opposed to multiple independent immigration events. Finally, the use of different 

automated analysis indices is discussed as a general means by which acoustic data can be more 

rapidly assessed with minimal training and with significant cost savings.  
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Hybrid standard search: A new survey method for censusing bush bird communities 

Pryor, M, Dunlop, N, Douglas, T, Grosser, K, Goundrey, A. 

Conservation Council of Western Australia, City West Lotteries House, 

2 Delhi St, West Perth, WA 6005. 
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Bird communities vary in species abundance and detection rates between bioregions, habitats, 

season, time of day and so on. If conducting limited time/limited area surveys, such as 20min-2ha 

Atlas counts, a large number of replicates may be necessary to make direct comparisons between 

sites, due primarily to the strong probability that species are being missed that are present due to 

the sample area or sampling time constraints. To effectively gather data from more remote survey 

sites, this can greatly extend the survey effort required, to the point of being untenable. The Citizen 

Science branch of the Conservation Council of Western Australia (CCWA) coordinates several 

ecological monitoring projects using birds and bird communities as indicators. To enhance the 

efficiency of monitoring outcomes CCWA has adopted a variant of the standard search method 

developed by Watson (2003). Using this approach surveys are confined to 'patches' defined spatially 

by habitat, landscape position, historical factors, management treatments etc. Observers are free to 

move throughout the 'designated' patch until a 'stopping rule' triggers a conclusion to the survey. 

Our method has adopted a stopping rule that require 50% of the accumulated species to have been 

observed in a second independent contact. In order to maintain the investment already made in 

20min-2ha counts the surveys in this program are a minimum of 20 minutes during which they are 

confined to 2 hectares. Thereafter the observers may explore the designated patch until the 

stopping rule is reached. This hybridised standard search method has now been trialled in three 

separate monitoring projects in southwestern Western Australia. The data gathered in these 

projects allow us to directly assess the effectiveness of the hybridised standard search method 

against the predominantly-used 20min–2ha surveys. We also consider the impact this survey 

method has on data quality, volunteer retention, and monitoring outcomes. 
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Use of acoustic recorders to inform management for roroa (Great Spotted Kiwi, Apteryx haastii) 

Toy, R, Toy, S, Yong, S, Simister, K. 

78c Little Sydney Road, Motueka, New Zealand. 

twotoys@xtra.co.nz 

 

Roroa, Great Spotted Kiwi (Apterxy haastii) occur only in NW Nelson, the Paparoa Range and around 

Arthur’s Pass in the South Island, New Zealand. It is a nocturnal species and much of its range is 

rugged mountains with difficult access. Like all kiwi species, roroa recruitment is impacted by non-

native mustelids. Its conservation status is ‘threatened, nationally vulnerable’ with a ‘data poor’ 

qualifier. Over the last three years we have sought to clarify roroa distribution by survey using 

acoustic recorders. To date we have collected recordings from more than 900 sites. Comparison of 

the current range with past records indicates retraction and fragmentation of the distribution. We 

discuss the merits and downsides of using acoustic recorders to survey roroa and the implications of 

our findings for conservation management.  

 

  



Page 32 

Evaluating the influence of sampling effort on ecological inference 

Watson, D. 

Charles Sturt University, Institute for Land, Water & Society, Albury, NSW 2640. 
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Birds are the most frequently sampled terrestrial organisms, their distributional dynamics informing 

many components of natural resource management and conservation planning.  Most data on bird 

distributions is acquired through formal bird surveys, but there are many unanswered questions 

about the effect of survey design on inferential rigour and reliability.  Are longer surveys necessarily 

more accurate?  Do surveys of comparable effort sample equivalent fractions of the community?  

Are occurrence patterns of more detectable species indicative of wider community-scale 

patterns?  To explore the interplay between data quality and inferential ability, I conducted 

retrospective comparisons using a large dataset of patch-scale bird surveys collected to estimate the 

effect of mistletoe on diversity.  By running the same analyses with the full dataset and rarefied 

subsets comparable with the most frequently used sampling regimes, I compared resultant findings 

at the community, functional group and species-specific scales.  Rather than longer duration surveys 

necessarily yielding more accurate richness estimates, comparability was greatest when effort was 

scaled to sample completeness.  These differences were most acute for species of conservation 

concern and species occurring at lower incidences, suggesting fixed-effort designs might only yield 

reliable inferences for abundant and widespread species.  Comparisons of 20 minute surveys with 40 

and 60 minute surveys revealed the interaction between sampling effort and detectability, short 

surveys consistently missing a third or more of bird species present.  Finally, comparisons between 

sampling frequencies (1–4 times per year) revealed how robust species richness estimates are to 

seasonal variation.  Rather than greater frequency increasing sample completeness, matching the 

timing of sampling to the main questions being addressed was paramount.  In addition to 

considering how to improve survey design, I suggest how to use this information to interpret existing 

datasets and determine which findings are reliable and which might best be regarded as provisional. 

 

  



Page 33 

Symposium: Conservation success among Australia’s threatened birds 

 

Ten years of Hooded Plover recovery on a highly impacted coastline in Victoria 

Maguire, G, Ekanayake, K, Cullen, M, Mead, R. 

BirdLife Australia, Suite 2-05, 60 Leicester St, Carlton, VIC 3053. 
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The population of Hooded Plovers along the Bellarine Peninsula and Surf Coast have undergone the 

most significant changes of any regional population of the species across Victoria. Monitoring from 

1980 onwards revealed a decline in occupation of sites along this coastline and Hooded Plover 

population numbers radically decreased. It was not until 2006, when significant investment in to 

mitigating the threats of recreation and to a lesser extent, fox predation began, that the population 

started to recover. Within a decade of intensive recovery effort, the breeding population has 

doubled from 9 to 18 breeding pairs. This includes localised recruitment of four fledglings. In a 

Victorian context, the Bellarine/Surf Coast region’s Hooded Plover pairs have contributed an average 

of 11.2% of fledglings to the population each season of the total fledglings produced across pairs 

monitored as part of the Beach-nesting Birds Program (average of 131 pairs, range 96-180 pairs). 

Over ten breeding seasons, the Bellarine/Surf Coast region has produced an average of 5.8 fledglings 

per season (Bellarine: 3.5, Surf Coast: 2.3), which equates to 0.50 fledglings per breeding pair. This is 

within population recovery targets, however hatching success and chick survival has varied greatly 

over the ten seasons. Overall, signage combined with fencing of nests had the greatest management 

benefit, particularly at the hatching stage where success was significantly increased. Signage 

combined with fencing also resulted in a greater likelihood of fledging young, however chick survival 

still remains a great challenge for improvement on the Bellarine/Surf Coast. Threat profiles for each 

breeding site were developed and linked to threat mitigation actions to improve recovery outcomes. 
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Helmeted Honeyeater – a symbol of endurance 

Harley, D, Menkhorst, P, Quin, B, Anderson, R, Tardif, S, Cartwright, K, Murray, N, Kelly, M. 
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Decades of effort have averted extinction of the Helmeted Honeyeater, one of Victoria’s faunal 

Emblems, and, after a long decline, the population has more than doubled since 2013. This 

demonstrates that we now have the required management tools and a strong platform in place to 

recover Helmeted Honeyeater populations at Yellingbo and beyond. A supplementary feeding 

program has proven critical whilst habitat quality improves, but long-term recovery of self-sustaining 

Helmeted Honeyeater populations will rely upon improving habitat, maintaining effective vegetation 

management and ongoing community support. A critical facet of the achievement has been an 

inspiring vision of success, the ability of the Friends of the Helmeted Honeyeater to maintain 

community and political support as well as a willingness to take calculated risks and absorb some 

failures along the journey.  
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Bitten by the bittern bug: Rice farmers championing waterbird conservation 

Herring, M, Zander, K, Garnett, S, Bull, N. 

Charles Darwin University, Casuarina, NT 0810. 

mherring@murraywildlife.com.au 

 

In 2012 we began developing a grassroots conservation project for the endangered Australasian 

Bittern (Botuarus poiciloptilus) on rice farms in the New South Wales Riverina. Research has been 

fundamental, together with the engagement and active involvement of rice farmers, to identify the 

best ways to support bittern conservation alongside profitable food production. We have built 

industry-wide support, with the species becoming a motif for the marriage of farming and 

conservation. The significance of the population breeding in rice crops – around half of Australia’s 

total bittern population – and the emergence of key threats have compelled us to identify priority 

actions. Driven by water use efficiency, the period of inundation in crops is contracting, reducing 

opportunities for successful breeding, while a strong, market-driven transition to cotton is afoot. We 

have designed a cost-effective bittern-friendly rice growing incentive program, informed by grower 

preferences and bittern ecology. The focus is maximising the number of crops that have a sufficient 

ponding period for bitterns to breed successfully, with this water management augmented by 

adjacent habitat refuges, and predator control. We will discuss the methods we have used to design 

the incentive program, as well as our bittern monitoring methods that include a thermal drone to 

determine fledging rates. We are also surveying rice consumers about their willingness to pay 

premiums for bittern-friendly products, and their views about whether or not the rice should be 

sourced directly from bittern-friendly growers, the novel use of environmental water, and how 

important endorsement or certification is. Working with natural resource management agencies and 

environmental water managers, post-harvest and non-breeding refuges have been provided. 

Enhancing and creating wetlands through designs that incorporate bittern habitat requirements is 

also underway. Our work extends waterbird conservation beyond the environment versus 

agriculture paradigm, offering integrated approaches to water resource management. 
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Management of seabird bycatch leads to sustainable fisheries and seabird populations 

Baker, B, Robertson, G. 

Institute for Marine and Antarctic Studies, The University of Tasmania, Hobart, TAS 7005. 

barry.baker@latitude42.com.au 

 

Many seabird populations have been drastically affected by fishing, particularly fishing bycatch. Only 

a thorough understanding of the ecology of a species and the nature of fisheries interactions, 

coupled with the widespread adoption of appropriate and effective mitigation measures, can give 

confidence in ensuring their long-term survival. The success achieved in Australian longline fisheries 

over the last 20 years provides encouragement and hope that dedicated attention to the problem, 

and establishment of collaboration between all stakeholders, can achieve outcomes that are 

sustainable for both seabirds and fisheries. There is still a challenge to take this approach world-wide 

but the prospects for many species using Australian waters is undoubtedly far better than it was a 

few decades ago. 
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Bringing Alwal Home:  A two-tool box approach for recovering the endangered 

Golden-shouldered Parrot 

Ross, A, Brown, A. 
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The Golden-shouldered Parrot (Psephotus chrysopterygius), or Alwal in Olkola language, is a totem 

species for the Olkola people of south-central Cape York. Since the return of 766,270 ha of country 

in December 2014 the Olkola people have been undertaking recovery actions to halt the contraction 

of range and further decline of this iconic and endangered species.  

 

Western scientific understanding of the reasons behind Alwal’s decline have been well documented 

thanks to research undertaken by Prof Stephen Garnett, Dr Gabriel Crowley and Sue Shepherd in the 

1990s. With the return of Olkola lands to the Olkola people, conservation efforts for Alwal now have 

the benefits of genuine two-way science at the landscape scale. The Western scientific perspective is 

one lens and Olkola’s cultural understanding, knowledge and obligation to care for their Totem is 

another lens through which Olkola Traditional Owners view Alwal.   Bringing these two lenses 

together provides a clearer view through which we can better understand the threats impacting this 

endangered species; and how to protect it forever. Ashaley Ross speaks about this two-tool box 

approach and how it has been embedded in a landscape-scale habitat improvement project for 

Alwal in partnership with Bush Heritage Australia.   
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Perpetual optimism maintained by long-term commitment – recovery of Noisy Scrub-birds and 

Western Ground Parrots 

Burbidge, A, Comer, S, Danks, A. 
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allan.burbidge@dbca.wa.gov.au 

 

Noisy Scrub-birds and Western Ground Parrots have survived substantial threats including extensive 

fire and predation from introduced predators. These threats occur in the context of decades of 

drying and warming climatic conditions which exacerbate the risk and intensity of fire, leading to 

increased risk from predators. These two species have been kept from otherwise extremely dire 

circumstances today primarily through the efforts of a dedicated recovery team working 

collaboratively since the early-1990s within a shared, long-term vision for south coast threatened 

birds. This team (the WA South Coast Threatened Birds Recovery Team) is also involved with 

recovery efforts for the Western Bristlebird and Western Whipbird. 

The capacity of individuals involved to think in the long term and act collaboratively to engage others 

and ensure optimal outcomes has ensured that we have a solid (and improving) understanding of 

the ecology of each species, and this knowledge is used to underpin management actions. 

Comparable management requirements and conservation foci for several broadly co-occurring 

species allows for some efficiency in management and higher priorities set for this area. Success, 

however, would have been difficult without significant support from Commonwealth and State 

agencies over a period of about five decades. Even with that, partnerships with external research 

agencies have been crucial, as has been the outstanding commitment of community groups, 

especially the Friends of the Western Ground Parrot. 

In summary: State and Commonwealth support has been essential, and formal arrangements are 

important, but how a recovery team works in practice (commitment, collaboration, vision) is what 

makes the difference. 
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The translocation of endangered species to establish new and self-sustaining populations is often 

employed as a last-resort action to conserve species. Many factors influence the effectiveness of 

translocation as a conservation strategy. To make the most of limited resources, managers must 

have a thorough understanding of how a target species will respond to this process. Where data is 

scarce, conservation managers are encouraged to design translocations within an adaptive 

experimental framework based on the best available information. 

The endangered Mallee Emu-wren is a diminutive spinifex specialist, endemic to mallee habitats 

south of the Murray River in Victoria and South Australia. In recent decades the global population of 

the species has declined due to habitat loss, drought, and a series of catastrophic wildfires. By 2014 

it was considered extinct in South Australia. In today’s fragmented landscapes, Mallee Emu-wrens 

have no capacity to naturally recolonise suitable habitat following reserve-scale extinction. A 

successful translocation will increase the global population of the species and provide an insurance 

population against further wildfires in currently occupied habitat. 

 

As part of a multi-agency team, we undertook trial-reintroductions of the Mallee Emu-wren to 

Ngarkat Conservation Park in South Australia. Ecological characteristics of the species pose 

significant challenges that render many standard practices for conservation translocation unfeasible. 

To overcome these challenges, and to address key knowledge gaps associated with the management 

of the species, releases were structured to test key hypotheses.  Specifically, we tested how the 

timing and composition of release groups might influence the probability of successful population 

establishment. Here we summarise our approach, present the outcomes of translocations in the 12-

month period following release, and outline planned future actions in the recovery of this 

charismatic species.  
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Stories of success in threatened species conservation are essential to ensure continued support from 

governments and communities. Stakeholders want to know that the funds they commit to retaining 

biodiversity will lead to tangible benefits. Yet the stories reported in the media often tell tales of bad 

news: species on the brink of extinction, extensive habitat loss or record-breaking climate extremes. 

This negative messaging is unlikely to garner further public or political support. Fortunately, there 

are many good news stories. Efforts to conserve Australian birds in particular have been well 

worthwhile, in some cases preventing extinction or halting declines. Using newly published metrics 

of conservation progress, we assess where our greatest successes have been and some of the 

underlying reasons for their progress. While there is still a long way to go, there are several 

examples of volunteers, scientists and governments holding the line against threats, and even 

turning some back. We also identify examples where progress can be extended most easily because 

we already know what needs to be done – we just need to do it. 
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Silver gulls, scavenging, and scary bugs: Insights into anti-microbial resistance at the 

human-wildlife interface 
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Anti-microbial resistance (AMR) is in a growing threat to human health as it increasingly restricts our 

capacity to treat infections caused by bacteria, parasites, viruses and fungi. Wildlife are touted as 

playing an important role in the transmission and maintenance of AMR genes by increasing contact 

between discrete human and production animal populations. However, the movement of antibiotic 

resistance genes between humans and wildlife, and within wildlife, remains a major knowledge gap. 

Moreover, the evolutionary relationships driving the spread of AMR within and between human and 

animal communities are poorly understood. Many wild birds, particularly gulls (Family Laridae), are 

frequently infected by Salmonella and other Enterobacteriaceae and are increasingly reported as 

carrying AMR genes. Given that gulls also readily adapt to urban environments, they have the 

potential to play a key role in the amplification and transmission of AMR genes to humans and 

livestock.  

Although Silver gulls (Chroicocephalus novaehollandiae) are one of the most common and abundant 

species along the New South Wales coast, breeding is restricted to a number of discrete colonies, 

the largest of which is on Big Island (Five Islands Nature Reserve), off the coast of Wollongong, 

Australia. Over three breeding seasons we have documented outbreaks of Salmonella in gull chicks, 

as well as several strains of Enterobacteriaceae containing AMR genes, including those that produce 

extended spectrum β-lactamases, and are multi-drug resistant. In this presentation I will discuss the 

evolutionary relationships between the pathogens and AMR genes found in gulls and those found in 

the local human population over the same period. Because the Illawarra region is topographically 

restricted, for both humans and gulls, and the human population is among the most stable in the 

country, this study represents a unique opportunity to examine transmission and other key 

processes at the human-wildlife interface. 
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Chlamydia psittaci is a globally significant avian bacterium that commonly infects parrots, a bird 

group with more than 25% of species at risk of extinction. C. psittaci can also cause disease in many 

other bird species, including free-range poultry, which may be at risk due to exposure to wild hosts. 

It is also transmissible to humans, where it can cause severe respiratory disease. In Australia, parrots 

are thought to be the main natural hosts. Additional species of Chlamydia bacteria have recently 

been characterised, such as C. gallinacea and C. avium. As of yet, the effects of these other bacteria 

on host species are unknown. 

We investigated: [1] the prevalence of Chlamydia infection in five wild Australian parrot species, [2] 

the effects of Chlamydia infection on breeding success of Crimson Rosellas (Platycercus elegans), 

and [3] how chlamydial prevalence compares between wild parrots and poultry. We collected 

samples from five wild parrot species and six free-range chicken farms in southern central Victoria, 

Australia. We collected samples from 1,300 birds, and tested for presence of chlamydial species 

using PCR and serology. 

We have found Chlamydia to be present in both parrot and chicken samples, and have confirmed 

the presence of at least two different chlamydial species. Preliminary analysis of approx. 200 parrot 

samples and 250 chicken samples suggests that parrot PCR prevalence is approximately 9%, and that 

PCR prevalence in free-range chickens is approximately 15%. Overall parrot seroprevalence is 32%, 

but seropositivity varies between species.  

We discuss how Chlamydia may affect breeding success of P. elegans, and we also discuss the 

likelihood of disease transmission between parrots and free-range poultry. Our results firstly help to 

investigate the conservation threat posed by Chlamydia bacteria to wild parrots, and secondly help 

to investigate the conservation and agricultural threat posed by Chlamydia on various avian hosts. 
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Coccidia in kiwi cause significant morbidity and mortality in crèches and captive facilities. Recent 

studies demonstrate a high diversity of these parasites in Apteryx mantelli, but little is known of the 

species of Eimeria affecting the other four Apteryx spp. Mixing of kiwi species in Operation Nest Egg 

and captive facilities represents a risk pathway for transfer of coccidia species to naïve hosts. 

Understanding the infection rates and loads, life cycles, as well as distribution of coccidia has 

significant management implications. Thus, this research intends to genetically characterise the 

coccidia in the most heavily managed species (A. mantelli and Apteryx australis) to identify loci that 

differentiate the species of kiwi coccidia. Next-generation sequencing will be used to analyse a 

~445bp amplicon of the mitochondrial cytochrome c oxidase subunit I, which has been shown to 

differentiate between other closely related species of Eimeria. An initial test run has been completed 

that suggests there are several, distinct variants. Additional, larger-scale analyses are currently 

underway; the results from these analyses will be presented. We expect this research will provide 

useful phylogenetic comparisons among kiwi coccidia and related Apicomplexans. We intend to 

develop a protocol that can be used to detect, identify, and potentially quantitate all kiwi coccidia in 

a sample of faeces. Such a protocol can then be used to address larger epidemiological questions, 

such as drug resistance and host specificity. 
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Infectious diseases are a major threat to biodiversity world-wide. Beak and Feather Disease Virus 

(BFDV) is listed as a “key threatening process to biodiversity” by the Australian Commonwealth 

Government. All Australian psittacine species and most if not all parrot species world-wide are 

considered to be susceptible. This is of great concern, as psittacines are one of the most threatened 

bird orders world-wide. Furthermore, BFDV has recently been found in several non-psittacine bird 

species. It can lead to immunosuppressive and usually fatal disease, and has severely impacted 

critically endangered species like the Orange-bellied Parrot (Neophema chrysogaster). To date, there 

is no treatment available. In spite of the severe conservation and welfare impact of BFDV on birds, 

little research has been done on BFDV prevalence, transmission dynamics and fitness impacts in the 

wild. We therefore sampled from wild Crimson Rosellas (Platycercus elegans) year-round to estimate 

high-risk times for virus transmission. We also collected blood samples from 98 adult breeding 

P. elegans, as well as their nestlings (n > 400) at two ages, during two breeding seasons, which gave 

us information on infection status effects on reproductive output. We then aimed to determine 

species-specific prevalence in wild abundant psittacines which may act as reservoir hosts, namely 

P. elegans, Galahs (Eolophus roseicapillus), Sulphur-crested Cockatoos (Cacatua galerita) and Blue-

winged Parrots (Neophema chrysostoma). Preliminary results show BFDV prevalence was 40% in 

P. elegans trapped in walk-in traps, reaching almost 80% in birds younger than one year. We found 

that prevalence varied seasonally, being very low in breeding P. elegans and their offspring. We 

furthermore found interspecies differences in BFDV prevalence and intensity of infection: 

preliminary data show that prevalence ranged from 9% to 20%, and viral load varied greatly 

between species. Our results provide vital information for wildlife disease management and species 

conservation. 
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Introduction: 

Salmonellosis is a disease that causes mass mortality events in wild birds. The causative bacteria, 

Salmonella spp., has been found in many different bird orders such as Passerines, Psittaciformes and 

Anseriformes. This bacteria is also capable of being transmitted between birds, humans, and a wide 

range of other mammals, and can cause severe illness or death in vulnerable hosts.  

Material and Methods: 

A survey of wild shorebirds targeting Curlew Sandpipers, Ruddy Turnstones, Pied Oystercatchers and 

Bar-Tailed Godwit was conducted in the Broome region in March, 2018. A total of 136 cloacal swabs 

were collected from healthy birds at Roebuck Bay. Swabs were transported to Federation University 

(Victoria), where culture and antibiotic sensitivity testing was conducted. Selected isolates were 

further analysed by whole genome sequencing. 

Results: 

Of a total 64 Godwits sampled, 17 (26%) were culture positive for Salmonella spp. No swabs from 

other bird species (a total of 72 swabs from four species) were positive for Salmonella. Isolates were 

tested for resistance  to 14 clinically important antibiotics; with all but one isolate sensitive to all 

tested antibiotics. 

Discussion: 

The lack of antibiotic resistance in Salmonella isolated in this study may be indicative of a non-

anthropogenic source of this zoonotic pathogen; however, this cannot be conclusively shown at this 

stage. Pending whole genome sequence analysis will provide greater insight into the likely origins of 

these isolates.  
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Anthropogenic activities have led to large declines in New Zealand’s bird populations, leaving many 

species with limited genetic diversity and exhibiting signs of inbreeding depression. Previous studies 

have shown it is possible to increase genetic diversity and reduce inbreeding via translocations of 

individuals from outbred populations of the same species (genetic rescue). However, in New 

Zealand, few outbred populations survive to use as donors for genetic rescue. In 2008, we took a 

novel approach to this issue by using inbred donors in a reciprocal translocation between two highly 

inbred island populations of South Island robin (Petroica australis). The reciprocal translocation was 

a success in the short-term, increasing genetic diversity and immune response in both populations. 

To establish the long-term outcomes of this attempted genetic rescue, from 2016-2018, we revisited 

the two populations and repeated these measures. We found that genetic diversity has decreased in 

both populations, is higher on one island (Allports) than the other (Motuara), but remains higher in 

both than pre-translocation. Immune systems function was reassessed by challenging robins with 

the phytohaemagglutinin (PHA) test, and measuring ecto- and endo-parasite loads. Birds on both 

islands continued to show strong reactions to the PHA tests, but birds on Allports Island mounted a 

significantly stronger immune response and had lower parasite loads overall than Motuara Island 

birds, consistent with the higher genetic diversity on Allports Island. We conclude that the exchange 

of individuals between two bottlenecked populations has successfully helped maintain genetic 

diversity, increased levels of cell-mediated immunity, reduced the parasite loads in the resulting 

hybrid offspring and that these positive effects have been maintained even after a decade. The 

results of this experiment highlight the value of using inbred populations of endangered species as 

donors to increase population viability when outbred donors are not available. 
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Since 2005 various swans (Cygnus spp.) have been affected by highly pathogenic avian influenza 

(HPAI) viruses. Australian Black Swans (Cygnus atratus) are particularly susceptible to HPAI. 

Specifically, following experimental infection with A/whooper swan/Mongolia/244/05(H5N1), 100% 

of Black Swans succumbed to disease within 2-3 days. Death was often so rapid that it occurred in 

the absence of clinical signs of disease – a scenario often observed in chickens (Gallus gallus) 

infected with HPAI H5N1 viruses. Furthermore, like in chickens and other terrestrial poultry, HPAI 

H5N1 viruses in Black Swans are endotheliotropic. This degree of endothelial tropism has not been 

described in any other wild bird species. These experimental studies are consistent with reports 

from Germany, China and Japan of natural infections which suggest that Black Swans quickly 

succumb to HPAI. In this project, we set out to investigate the role of genes encoding innate immune 

defense molecules in this high HPAI vulnerability in Black Swans. 

 

Using PacBio long read sequencing, we will establish the first reference genome assembly of the 

Black Swan. The genome will be annotated and “immune genes” will be compared to those of the 

Mute Swan (Cygnus olor) (a closely related species which is comparatively more resistant to HPAI), 

the chicken (Gallus gallus) (highly susceptible to HPAI) and the Mallard duck (Anas platyrhynchos) 

(largely resistant to HPAI). This comparative approach will enable us to identify immune 

genes/mutations associated with resistance to HPAI (i.e. those present in ‘resistant’ Mute 

Swans/ducks but absent in ‘susceptible’ chickens/Black Swans). To complement these data, we have 

developed the first ever methodology to culture primary endothelial cells from multiple avian 

species. Pre- and post-influenza virus infection transcriptomic analysis of Black Swan endothelial 

cells will be performed for the identification of the genetic and molecular mechanisms that play key 

roles in the immune defence and pathogenesis of HPAI in Black Swans. Together, these data will 

provide new insights into the pathogenesis of HPAI viruses. 
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One in ten bird species can be found in Australia, yet we have little understanding of the 

accompanying diversity of parasites, microbes or viruses in these animals. Furthermore, we know 

little of the factors that drive the large scale ecological patterns of these microbes. We used bulk 

RNA sequencing to reveal the viral communities of Anseriformes (ducks) and Charadriiformes 

(shorebirds) in two ecotypes in Australia. In this study we revealed the presences of 27 RNA virus 

genomes, 18 of which represent novel viral species. The viruses identified included a previously 

described gammacoronavirus and influenza A viruses. Additionally, we identified novel virus species 

from the families Astroviridae, Caliciviridae, Reoviridae, Rhabdoviridae, Picobirnaviridae, and 

Picornaviridae. We noted differences in virome structure that reflected underlying differences in 

location and influenza A infection status. Red-necked Avocets (Recurvirostra novaehollandiae) from 

Australia’s arid interior possessed the greatest viral diversity and abundance, markedly higher than 

individuals sampled in temperate Australia. In Ruddy Turnstones (Arenaria interpres) and dabbling 

ducks (Anas spp.) viral abundance and diversity was higher and more similar in hosts that were 

positive for influenza A infection compared to those that were negative for this virus, despite 

samples being collected on the same day and from the same location. This study highlights the 

extent and diversity of RNA viruses in wild birds, and lays the foundation for understanding the 

factors that determine virome structure in wild populations  
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Most of the continents on this globe are currently experiencing wave after wave of highly 

pathogenic avian influenza outbreaks in poultry, for which migratory birds are importantly held 

responsible. Compounded, countries to the north of us are even facing endemic highly pathogenic 

avian influenza situations. Yet, Australia has so far escaped any such incursions despite the annual 

migrations of an estimated eight million shorebirds migrating to Australia along the East Asian 

Australasian Flyway, bypassing the greatest highly pathogenic avian influenza hotspots on our globe. 

In wild birds, Australia also takes an exceptional position, where dynamics typical of the Northern 

hemisphere are not seen on the continent.  In this contribution we will provide data highlighting 

some of the exceptional characteristics of avian influenza in Australia and its potential impact on 

wildlife and poultry. 
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Madagascar is renowned as a global biodiversity hotspot, a region of exceptional species richness 

providing an ideal natural laboratory for investigating the processes of avian diversification. In this 

study, we aimed to compare and contrast the diversification processes of two endemic radiations on 

Madagascar, the Bernieridae and the Vangidae, to determine whether similar speciation 

mechanisms generated their remarkable diversity. We sequenced genomic data (4,000 ultra-

conserved element (UCE) loci) for >300 individuals, encompassing all known and putative species. 

We used this large-scale genomic dataset to reconstruct the evolutionary relationships within the 

Vangidae and Bernieridae families on Madagascar, and for their continental relatives on Africa and 

Asia. We estimated speciation rates through time to test the hypothesis that both families 

experienced an early burst of speciation upon arrival to Madagascar, and found that both families 

showed a rate-shift consistent with adaptive radiation. We also uncovered several previously 

undescribed cryptic species within both families (validated with morphological data), suggesting that 

rates of microendemism of Madagascar’s birds may be greater than currently thought. Our study 

highlights an urgent need for further studies to quantify biodiversity in hotspots in order to 

implement necessary conservation actions. 
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Efforts to answer the central questions of evolutionary biology - how lineages diverge, adapt, and 

speciate - have advanced rapidly thanks to recent progress in genomic technologies. In the Eastern 

Yellow Robin Eopsaltria australis (EYR), mitochondrial genomes and a co-inherited 15.4 Mb nuclear 

region, mapping to Zebra Finch chromosome 1A, introgressed through the inland from the northern 

into the southern subspecies, and along the coast from the southern into the northern. This has 

resulted in genetically differentiated ‘inland’ and ‘coastal’ mitolineages within each subspecies that 

display levels of divergence usually observed between species. Evidence further suggests sex-specific 

differentiation at the co-inherited 15.4 Mb nuclear region, which is enriched for genes with 

mitonuclear function. To understand how these patterns of sex-specific mitonuclear inheritance are 

maintained in the face of overall homogenizing nuclear gene flow, we first assembled and annotated 

one high-quality female EYR genome (>100x coverage) from each mitolineage. We then tested 

whether a neo-sex chromosome system, created by the fusion of an ancestral copy of chromosome 

1A in the inland mitolineage to the sex-determining W-chromosome in females, is present in both 

inland and coastal mitolineages. This system necessitates inheritance of the fused 1A chromosome 

in a W-like manner and its unfused homologue in a correspondingly Z-like manner, possibly leading 

to the reduction of both female-mediated gene flow and the viability of female hybrids between 

mitolineages, in agreement with empirical evidence. Using our assembled genomes, we calculate 

levels of divergence between former-1A mitonuclear homologues in neo-W and neo-Z 

chromosomes, test for the presence of inversions, and estimate the age of the neo-sex chromosome 

transition. This information allows us to begin constructing and assessing competing models by 

which neo-sex chromosomes favour or are favoured by mitonuclear introgression in birds. 
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Hybrid fitness theories (notably Bateson-Dobzhansky-Muller model and Haldane’s Rule) predict that 

hybridisation after secondary contact of divergent populations will result in reduced offspring 

fitness, and reduced fitness will be strongest in the heterogametic sex (ZW or XY). Sex-specific fitness 

effects of intraspecific admixture (for example, between populations with different co-evolved 

mitochondrial and nuclear genomes) remains largely untested in wildlife. The Eastern Yellow Robin 

(EYR) is an excellent system to test whether female intraspecific hybrids suffer lower fitness, in a 

species with two mito-nuclear lineages.  

‘Coastal’ and ‘inland’ mito-lineages of EYR differ in their broad distributions and environments, co-

occur and interbreed in a narrow hybrid zone.  In central Victoria within a section of the hybrid zone, 

genetic parentage analyses show that first generation female hybrids between the two mitolineages 

(F1) are disproportionately rare, suggesting reduced fitness. To test for the nature and timing of any 

fitness detriments, we are monitoring nesting and survival of colour-banded breeding pairs. We 

expect differences in the number of eggs and their fertility, and the number of successful fledglings 

per clutch between ‘pure’ and admixed pairings. We expect male-biased sex ratios in F1 offspring, 

and we will quantify at what life stage(s) this occurs. This study will alert conservation managers that 

mito-nuclear compatibility can be important in the fitness of birds. This may be important in some 

cases of translocations or increased connectivity among populations that are differently adapted in 

their mitochondrial functions. It will also develop our understanding of adaptation, evolution and 

speciation in birds, particularly under global environmental change. 
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Genyornis newtoni was the second dromornithid species described, and remains one of the most 

completely known. Somewhat anachronistically, its cranial morphology remains poorly known, and 

only fragments of the mandible and the quadrate have been described to date. Nevertheless, there 

is a widely distributed image of a lateral view of a ‘skull’ as originally portrayed by Stirling and Zietz 

in 1913 showing a profile with dorsoventrally narrow mandible and short bill nothing like all other 

dromornithids. Here we reveal the results of recent investigations at the type locality of Genyornis 

newtoni, Lake Callabonna, that after three expeditions have finally revealed specimens showing the 

cranial structure of Australia’s most well-known megafaunal bird. Two cranial specimens reveal a 

skull completely concordant with that of earlier dromornithids, and thus rather different to that 

usually portrayed for Genyornis. Ramifications of the resultant revised reconstruction of the head of 

Genyornis are presented.  
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Bristlebirds (Passeriformes, Dasyornithidae) are small ground-dwelling songbirds that are 

characterised by their stiff bristles or ‘whiskers’ around their beaks. Here I describe a new extinct 

species of bristlebird from Miocene deposits in the Riversleigh World Heritage Area, Queensland. 

This species is known from fossil leg bones of one individual, which is the first known instance of 

associated passerine bones from the pre-Pleistocene record of Australia. The new bristlebird is 

smaller in size than the living Eastern Bristlebird and extends the known fossil record for 

Dasyornithidae by 18 million years. A phylogenetic analysis of 92 morphological characters strongly 

supports the placement of this species in Dasyornithidae. Present-day bristlebirds have highly 

restricted distributions due to habitat destruction, but the discovery of these fossils shows that 

these birds were once more widespread in Australia. This new species adds to our understanding of 

the early evolutionary history of songbirds, which make up nearly half of all living birds and are 

thought to have originated in Australia. 
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Polynesian sandpipers are small scolopacid waders restricted to remote Pacific islands of eastern 

Polynesia. Very little is known about their evolutionary history. Only one of the four often 

recognised species, the Tuamotu Sandpiper Prosobonia parvirostris, is still extant. Two of the extinct 

species are now only represented by paintings: the Christmas Sandpiper P. cancellata and the 

Mo’orea Sandpiper P. ellisi. Whether these taxa are conspecific with P. parvirostris and the Tahiti 

Sandpiper P. leucoptera, respectively, has often been debated. This taxonomic uncertainty, arising 

from the lack of (type) specimens, also complicates the identification of skeletal remains from 

nearby islands. Bones of presumably extinct species of Prosobonia have been recovered from the 

Southern Cook Islands (Mangaia), the Marquesas, and Henderson Island (Pitcairn Group). Multiple 

skeletal elements belonging to the latter have been recorded. We describe this material in detail and 

compare it with a comprehensive sample of extant scolopacids and, as far as it is possible, to other 

Polynesian sandpipers. Despite the close proximity of the Tuamotu Islands to the Pitcairn Group, the 

species from Henderson clearly differs from P. parvirostris in overall leg morphology and other 

details. Differences with P. leucoptera, represented only by one mounted specimen, are more 

difficult to establish and are therefore restricted to measurements. The phylogenetic relationship 

between species of Prosobonia and other scolopacid waders has so far been somewhat uncertain. 

Previous analyses of mitochondrial and nuclear gene sequence data recovered a close relationship 

to other sandpipers and species of Arenaria (turnstones), but exactly how they relate to members of 

this group has remained elusive. To further investigate the phylogenetic relationships of Polynesian 

sandpipers, we sequenced mitochondrial genomes for P. parvirostris and P. leucoptera. Based on 

molecular and morphological data, we provide an evolutionary framework for Polynesian 

sandpipers. 
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Genetics of the holotype of the kiwi Apteryx australis: A nomenclatural framework for the 

Southern Tokoeka and an insight into the movements of sealers in the early 19th century 

Scofield, P, Middleton, D, De Pietri, V, Innes, J. 

Canterbury Museum, Rolleston Avenue, Christchurch 8013, New Zealand. 

pscofield@canterburymuseum.com 

 

New Zealand’s iconic, flightless and endangered kiwi (Apterygidae) species are at risk of extinction 

on the mainland due to habitat loss and predation by introduced mammals. In order to provide 

effective conservation management a robust understanding of genetic variation in the group is 

needed. Recent work looking at the mitochondrial genome of kiwi suggests that several cryptic and 

as yet undescribed lineages of kiwi occur in the South Island, most notably amongst the taxon 

currently considered to be Apteryx australis australis, the South Island Brown Kiwi or Tokoeka. In 

order for these lineages to be formally described and treated as separate conservation units we 

need to understand which population of Tokoeka the holotype actually was collected from. The 

holotype of Apteryx australis, the first kiwi to be described by science, was a specimen collected by 

sealers in the early 1810’s, supposedly from Dusky Sound in Fiordland. The provenance of this 

specimen is intriguing and unclear as it was actually purchased in Sydney by a ship’s captain who 

sold it to George Shaw, Keeper of Zoology at the British Museum on his return to Britain. In 2017 the 

holotype, now in the World Museum Liverpool, was examined and sampled for DNA. Using ancient 

DNA protocols the mitochondrial genome was sequenced and compared with the phylogenetic 

framework developed by Weir et al. 2016. Our work has now definitively identified from which 

population of kiwi the holotype was collected from and this enables us to effectively synonymise the 

remaining taxa in the Apteryx australis complex. This result also produces a novel insight into the 

poorly understood activities of sealers in the early 19th century in New Zealand. 
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Catch per unit foraging effort provides a quantitative index for seabird prey availability 

Cavallo, C, Chiaradia, C, Deagle, B, McInnes, J, Jarman, S, Sanchez, S, Hays, G, Reina, R. 

Department of Biological Sciences, Monash University, Clayton VIC 3800. 

ccavallo.ecology@gmail.com 

 

Understanding the complex interactions between high trophic level predators and their prey is 

important for predator conservation and can inform ecosystem-based management by revealing 

food web patterns and interactions. Thus, seabirds are often employed as indicators of marine 

resources. However, relationships between commonly-measured predator traits and prey 

availability are confounded by foraging plasticity that buffers individuals and their offspring against 

environmental change, rendering them inappropriate for measuring change on a useful timescale for 

management. We developed an index of prey species availability for a marine predator that 

accounts for foraging plasticity by integrating foraging success, effort and diet composition; a Catch 

Per Unit Foraging Effort (CPUFE) analogous to the Catch Per Unit Effort (CPUE) index used by 

fisheries to monitor stock. Both methods focus on measuring effort expended by predator or fishery 

to capture prey, preventing misinterpretation of stable catch volumes. We used fine-scale body mass 

(foraging success) and foraging trip duration (foraging effort) data for little penguins, collected via an 

automated weighbridge and identification system and combined these with diet composition 

identified via non-invasive faecal DNA diet analysis. A CPUFE index calculated over two highly 

successful breeding seasons revealed a major prey shift from sardine Sardinops sagax to red cod 

Pseudophycis bacchus, as well as month-based patterns in prey consumption. The CPUFE offers a 

method for tracking fine-scale changes in marine ecosystems, which is especially important where 

predators compete amongst themselves and with humans for limited resources. The method we 

outline can easily be applied in other marine systems and adapted for a range of species.  
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Status and research priorities for New Zealand’s sub-Antarctic crested penguins. 

Wilson, K-J, Mattern, T. 

West Coast Penguin Trust, P.O. Box 70, Charleston 7865, New Zealand. 

Kerryjayne1@hotmail.com 

 

New Zealand’s five sub-Antarctic Island groups support three species of crested (Eudyptes) penguins; 

two are endemic to the region and restricted to one (Snares crested penguin, E. robustus) or two 

(Erect-crested Penguin E. sclateri) island groups. The endangered Erect-crested Penguin is probably 

the least known of all penguins. The third species the Eastern Rockhopper Penguin (E. filholi) also 

occurs on sub-Antarctic islands elsewhere. Both Erect-crested and Rockhopper penguins underwent 

huge population declines in the mid to late 20th century. The Campbell Island Rockhopper population 

has declined by about 90% since the 1940’s; declines on other islands and for Erect-crested 

populations are less well documented. Conversely, the Snares crested penguin population appears 

stable.  

 

For most populations land-based threats are not important. Introduced mammals have been 

eradicated from all islands except the Auckland Island mainland where feral pigs, cats and mice 

remain and presumably, restrict the locations where Rockhopper penguins breed. On the Antipodes 

Islands, a recent storm destroyed breeding habitat for both Erect-crested and Rockhopper penguins. 

Such storm events are expected to increase in frequency and intensity with climate change. 

 

The major drivers of population change are marine-based. Research on Campbell Island has linked 

Rockhopper population trends to changes in sea surface temperatures. It is assumed that this 

applies also to Rockhoppers on Antipodes and Auckland Islands and Erect-crested Penguins on the 

Antipodes and Bounty Islands but data to support this are lacking. The limited data on foraging 

ranges indicates that the Snares Penguins feed north of the sub-Tropical front, whereas the other 

species forage further south. This may explain why Snares Penguins are stable while the others have 

declined. 

 

In this presentation we outline the status of all three species and discuss the research required in 

order to ensure the persistence of each population.  
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What is driving survival rates in Crested Terns? 

Radford, J. 

Deakin University, 75 Pigdons Road, Waurn Ponds, VIC 3217 

paje@deakin.edu.au 

 

As the human population grows, and the temperatures and sea-levels rise, our coastal ecosystems 

are becoming increasingly fragile. Seabirds as top-predators serve as important ecological indicators 

of marine ecosystem health. Crested Terns of the Port Phillip Bay and Western Port Bay areas along 

the southern Victorian coastline may prove an exemplary model for such monitoring research. For 

more than 30 years the Victorian Wader Study Group (VWSG) has collected mark-recapture banding 

data of Crested Terns amongst three breeding colonies in Port Phillip Bay and Western Port Bay. For 

my honours research I am working in conjunction with the VWSG, analyzing the Crested Tern data to 

investigate how crested tern breeding populations have changed at each of the colonies over the 

period of the study. And what environmental, anthropogenic or climatic factors could be influencing 

fluctuations. Comparing against the abundant research on Little Penguin colonies of Phillip Island, 

fisheries statistics, climate data, and urban growth statistics I will analyse trends that may indicate 

regional shifts indicating changing marine ecosystems. Initial analyses have indicated strains on food 

availability in certain years have caused mass emigration from breeding colonies. With the 

availability of such an extensive mark-recapture database, I will be able to perform thorough 

analyses of survival and mortality rate, and study the movement ecology of Crested Terns in 

southern Victoria. 
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Habitat suitability modelling predicts competition among colonies following seabird restoration 

Mott, R, Herrod, A, Clarke, R. 

School of Biological Sciences, 25 Rainforest Walk, Monash University, Clayton, VIC 3800. 

rowanmottecology@gmail.com 

 

The science of island restoration and seabird reintroduction has advanced greatly in recent decades 

and ever-more ambitious projects are being attempted. Seabird reintroduction projects are routinely 

undertaken under the assumption that if the waters surrounding the restoration site formerly 

provided suitable foraging habitat, then they will provide suitable foraging habitat in the present 

day. However, this assumption may be violated by the rapid and widespread changes affecting 

marine systems. We sought to model habitat suitability for a focal seabird species under present 

environment conditions ahead of a planned restoration attempt in the eastern Indian Ocean. 

Tracking data collected from conspecific individuals at an existing colony within the same marine 

basin were used to parameterise habitat suitability models. Our results predicted that individuals 

restored to a former breeding site will have access to a greater area of suitable foraging habitat than 

is available to the large colony where tracking data were collected. However, individuals at the 

planned restoration site will likely compete with individuals from the existing colony if the 

restoration attempt goes ahead. Although individuals at the planned restoration site were predicted 

to have access to foraging grounds that are beyond the foraging range of other nearby colonies, 

almost all of the predicted foraging habitat of the existing colony can potentially be used by 

individuals from the restored colony. Such competition has implications for restoration planning. If 

the goal is to increase the total population size, then competition may preclude project success by 

limiting the magnitude of the population increase achieved. These findings highlight the valuable 

insights that can be gained through prior habitat suitability modelling. We recommend that prior 

habitat suitability modelling becomes a routine part of the planning phase of seabird restoration 

projects.  
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Coastal seabird conservation in an urban landscape 

Greenwell, C, Dunlop, J, Loneragan, N, Born, K. 

School of Veterinary and Life Sciences, Murdoch University, 90 South Street, Murdoch, WA 6150; 

and Centre for Sustainable Aquatic Ecosystems, Harry Butler Institute, Murdoch University, 

90 South Street, Murdoch, WA 6150. 

C.Greenwell@murdoch.edu.au 

 

Global seabird populations have suffered major population declines over the past few decades, 

driven by intensive coastal use, habitat loss, and predation by introduced animals. The decline of 

suitable nesting habitat available to Fairy Terns, Sternula nereis nereis, in south-western Australia 

has led to the creation of ‘managed sites’, i.e. actively managed areas set aside for breeding seabirds 

in locations that resource needs of the target species. These sites are a contemporary strategy used 

to limit disturbance to breeding colonies and maximize local reproductive success. Social attraction 

techniques are often used at managed sites to attract seabirds for reproduction, incubation of eggs 

and raising of chicks and are a highly effective management tool in tern conservation. They are often 

necessary at remediated sites and sites that have not been recently occupied by breeding colonies, 

providing a proximate conspecific cue for habitat selection. This study aimed to assess whether 

visual and auditory cues (vocalisations and decoys) increase the likelihood of attracting Fairy Terns 

to an area of suitable nesting habitat. A full cross-over study design was adopted and consisted of 

four treatment groups: 1 = control (no attractants), 2 = decoys, 3 = vocalisations, 4 = decoys + 

vocalisations, allocated as part of a random block design.  The experiment concluded with the laying 

of eggs and subsequent colony development. Terns spent markedly more time in the area when 

treatments with vocalisations were used than the decoys alone, or controls. Vocalisations provided 

an initial cue for drawing attention to the site, while decoys encouraged settlement through visual 

cuing. This study demonstrates the effectiveness of audio-visual cues in seabird restoration and 

provides an opportunity to enhance reproductive output by encouraging the selection of optimal 

habitats. 
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Predicting the at-sea distribution of the New Zealand Flesh-footed Shearwater (Puffinus carneipes) 

breeding population. 

Kirk, H, Crowe, P, Bell, M. 

RMIT University, 124 La Trobe St, Melbourne, VIC 3000. 

hollylkirk@gmail.com 

 

Miniaturised telemetry technology has revolutionised the study of pelagic seabird species, allowing 

the detailed observation of movements and at-sea behaviour. However, seabird scientists are still 

limited in terms of breeding colony access and the necessarily small sample sizes obtained in 

tracking studies. This makes accurate population level estimates of at-sea utilisation density (or 

home range) difficult to achieve. In 2018, Wilson, Hanks & Johnson proposed a new method for 

estimating utilization density (UD) from very small sample sizes using continuous-time Markov chain 

models. This method enables prediction of space-use outside of the area where an animal was 

observed, using environmental covariates. 

We use this method (with the R packages ‘crawl’ and ‘ctmcmove’) to predict the utilization densities 

of Flesh-footed Shearwaters breeding around New Zealand from GPS tracking data. The location 

data were collected from birds breeding on Lady Alice Island (Mauimua, Hen and Chickens Group) 

during 2016 and 2017 and the UDs predicted using bathymetry, sea-surface temperature and 

distance to breeding colony as environmental covariates. The resulting densities are compared to 

existing at-sea distributions collected over 3 years from 3 other breeding colonies. Populations of 

Flesh-footed Shearwaters are declining around both Australia and New Zealand, with fisheries-based 

mortality a key potential threat. Better information about the potential at-sea conflict between birds 

and fishing vessels is urgently required to inform the selection of key marine protected areas. We 

discuss whether this method could be useful as a tool for scaling information from small tracking 

datasets up to a population level prediction of key areas used by seabird species. 
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An appetite for answers: What’s on the menu for Caspian Terns in southwestern Australia? 

Stockwell, S, Loneragan, N, Dunlop, J. 

Veterinary and Life Sciences (Environmental and Conservation Sciences), Murdoch University, 

90 South Street Murdoch, WA 6150. 

susiestockwell1@gmail.com or 33474847@student.murdoch.edu.au 

 

Although Caspian Terns (Hydroprogne caspia) are distributed across coastal and estuarine systems 

worldwide, they occur in relatively small numbers throughout Western Australia. The largest 

population in the southwest feed predominantly on Peel-Harvey Estuary, a system with significant 

ecological, economic and social value which has long been exposed to disturbance and degradation. 

To give an example of this: high phosphorus inputs from farms and coal mines upstream have long 

caused algal blooms, toxic monosulphidic black ooze and fish kills here. 

 

In 2017, Dunlop & McNeil published their research looking at heavy metal concentrations in this 

population of Caspian Terns. The results showed that most breeding adult birds had elevated levels 

of mercury in their feathers. It was hypothesised that mercury could bioaccumulate in these birds via 

prey ingestion, however no dietary study of these birds through the non-breeding season had been 

published. In response to this research, our project investigated the foraging ecology of non-

breeding terns on the Peel-Harvey Estuary as a step towards uncovering the source of this heavy 

metal contamination. 

 

Our project used three non-invasive methodologies, observation of foraging terns, photography of 

bill-loaded terns (birds carrying fish) and dietary analysis of ‘regurgitation pellets’, to identify prey 

species and popular foraging sites across the Peel-Harvey system. Additionally, the use of cheap, 

low-impact sampling methods sets a precedent for conducting robust, resource-efficient dietary 

studies for future research and monitoring. 

 

Furthermore, considering the role of Caspian Terns as meso-predators within this system, they hold 

potential for use as ‘bio-indicators’ of ecosystem condition and fisheries productivity on the Peel-

Harvey Estuary. In this way, the results of our project provide a case study for developing time- and 

resource-effective monitoring frameworks for ecosystems such as Peel-Harvey, using seabirds to 

inform future management and conservation. 
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Improving best practice: Pursuing new recommended minimum standards for branch line 

weighing in pelagic longline fisheries through scientific and management collaboration 

Barrington, J. 

Department of the Environment and Energy, Australian Antarctic Division, 203 Channel Highway, 

Kingston, TAS 7050. 

Jonathon.Barrington@aad.gov.au 

 

The Agreement on the Conservation of Albatrosses and Petrels (ACAP) is increasingly recognised as 

the source of best and improving practices concerning mitigating the effects of fishing on seabirds. 

Seabird bycatch during pelagic longline fishing is widely recognised as a key conservation threat to 

many seabird species, particularly threatened albatrosses and petrels. New recommended minimum 

standards for branch line weighting configurations minimum standards for branch line weighting in 

pelagic longline fisheries demonstrate the approach of ACAP to adopting new best practice 

approaches. The new standards are the result of considerable scientific research and analysis, 

combined with international advocacy, and provide a cogent case study of the value of close 

collaboration between scientists and managers in pursuing new international conservation norms. 

With the development of the improved best practices the focus is now shifting towards collaborative 

scientific and management advocacy within coastal state fisheries, and regional fisheries 

management organisations and arrangements, where pelagic longline fishing operations occur, to 

implement the new recommended minimum standards. This case study highlights the importance of 

the combined efforts of scientists and managers to overcome the barriers to develop and pursue the 

implementation of improved branch line weighting configurations in pelagic longline fisheries.  
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Tracking breeding seabirds across mid-latitudes: how accurate are geolocators? 

Halpin, L, Ross, J, Mott, R, Carlile, N, Ramos, R, Reyes-González, J, Militão, T, De Felipe, F, Zajková, Z, 

Cruz-Flores, M, Saldanha, S, Morera-Pujol, V, Navarro-Herrero, L, Zango, L, González-Solís, J, Clarke,R 

luke.halpin@gmail.com   

 

Geolocators (light-level data loggers) have been used globally to track and understand movements 

of highly mobile vertebrates, including various marine taxa from fish and sea turtles to seals and 

seabirds.  Geolocators record ambient light intensities, and other information such as sea-surface 

temperature and conductivity, over time.  With this information longitude and latitude can be 

approximated using astronomical equations.  The popularity of geolocators has been fuelled by a 

surge in development of analysis algorithms and device miniaturization that has enabled tracking of 

species too small for satellite devices.  Despite their popularity, there is substantial debate and 

uncertainty about the accuracy of tracking data derived from solar geolocation and therefore, their 

suitability for making behavioural inferences.  In this research we investigate how accurate 

geolocators are for tracking wide-ranging centrally-placed seabirds from mid to high latitudes.  We 

consider how reduced variation in daylength at mid-latitudes, and variation in foraging range of 

central-placed foragers may affect geolocation accuracy.  We tested the accuracy of geolocators 

under these conditions by analysing simultaneous “double-tagging” deployments of geolocators and 

high-precision GPS tags.  We used a solar geolocation algorithm that encompasses sea-surface 

temperature interpolation to improve position accuracy.  Our dataset incorporated 188 double-

tagging deployments on breeding seabirds from 2011 – 2019. These data represent tracking data 

from 140 individual seabirds of five wide-ranging species from breeding colonies in the north and 

central Atlantic and south Pacific.  Preliminary analyses indicate mean error of 318 km, suggesting 

caution needs to be applied when interpreting geolocation data from breeding seabirds, and 

suggests it is inappropriate to use geolocation data for fine-scale habitat mapping. 
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Then, now and the future of bird banding in Australia 

Clarke, N. 

The Australian Bird and Bat Banding Scheme, Department of the Environment and Energy, 

GPO Box 8, Canberra, ACT 2601. 

abbbs@environment.gov.au 

 

Bird banding was first conducted in Australia in 1912 when Short-tailed Shearwaters and White-

faced Storm-Petrels were banded by members of the Bird Observers Club and the Australasian 

Ornithologist’s Union. The scale of banding grew and the Australian Bird Banding Scheme officially 

began in 1953 as a Technical Service managed by the Commonwealth Scientific and Industrial 

Research organisation (CSIRO). The Scheme incorporated the banding of bats in 1957. CSIRO 

transferred the Australian Bird and Bat Banding Scheme (ABBBS) to the Australian National Parks 

and Wildlife Service in 1984 and it has been managed by the Commonwealth Government ever 

since.  

 

The ABBBS works in close collaboration with all Australian States and Territories and International 

Banding Schemes, with the aim of gathering information about the habits, life histories, movement 

patterns of birds and bats that occur in Australia and its external Territories. 

 

Over 4.3 million birds and 3 thousand bats have been banded since 1957 with close to 800 thousand 

recoveries/retraps. Historically, many banding projects have focused on threatened species, 

however, knowledge of both endemic and migratory species and their habitat requirements and 

movements is growing.  

 

To maximise the value of the data gathered, and to mitigate data loss, the ABBBS developed a 

central data base and online submission service which has greatly improved data quality and 

timeliness. Looking to the future, the ABBBS will continue to be a world leader in the collation and 

availability of data collected through banding projects and hopes to incorporate additional biometric 

data that is able to be submitted electronically to enhance the value of the dataset and vital role 

banding plays in bird and bat monitoring throughout Australia. 
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The past, present and future of bird banding in New Zealand 

Bradshaw, M. 

New Zealand National Bird Banding Scheme, Biodiversity Group, Department of Conservation, PO 

Box 10-420, Wellington 6011, New Zealand. 

bandingoffice@doc.govt.nz 

 

Bird banding in New Zealand has been carried out since the 1920s. The New Zealand National Bird 

Banding Scheme (NZNBBS) was inaugurated in 1950 by the Ornithological Society, and coordinated 

by the Department of Conservation (DOC) since 1987. Over 1.6 million birds have been banded, with 

57% of the banding effort focused on Threatened and At Risk species. Traditional banding still plays a 

vital role in avian monitoring, management, research and conservation, highlighting the need for 

responsible data curation. To maximise the value of the national bird banding dataset and mitigate 

the risk of data loss, DOC has designed a centralised cloud-hosted database with an online interface 

for data entry and interrogation. The system also caters for the integration of new techniques and 

incorporates data sharing agreements or moratoria. This has provided insights into long-term 

banding projects, enabled a wider use of banding data and facilitated citizen science contributions. 

Global issues such as climate change, avian conservation and emergent disease issues require a 

coordinated effort to understand bird movement on a global scale; in this respect the long-term 

datasets held by national banding schemes represent a valuable resource.  
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Ringing in the tropical Pacific Islands, past, present and Future? 

O’Brien, M. 

BirdLife International, Pacific Partnership Secretariat, PO Box 18332, Suva, Fiji. 

Mark.obrien@birdlife.org 

 

The Pacific Islands are home to a vast array of scarce, restricted-range, little-known species for which 

even basic information on breeding season, survival rates, etc. are not understood.  None of the 

Pacific Islands have a ringing scheme of their own – in most countries there is no process through 

which a potential ringer needs to register interest.  Rings used in the region have originated from the 

United States, New Zealand or France – studies have ranged from those focused on individual 

species of extreme conservation concern to more wide-ranging studies considering the survival and 

productivity of a range of species.  Very few tropical pacific passerines display movements or 

migration – so the focus of studies is breeding and moult information, survival rates and productivity 

of populations within individual study sites.  A prerequisite of these kinds of studies is time – sites 

need to be monitored over multiple years  This short talk will summarise the extent of ringing across 

the islands to date, highlight what has been learned and identify key gaps that might benefit from 

increased future effort. 
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Is a bird in the hand worth two in the bush?  Results of 20 years of woodland bird banding in 

central Victoria. 

Ingwersen, D, Sandbrink, C1, Sandbrink, J.1 

1 deceased 

BirdLife Australia, Suite 2-05, 60 Leicester St, Carlton, VIC 3053. 

dean.ingwersen@birdlife.org.au 

 

Since late 1996 a dedicated flock of bird banders have been visiting the Rushworth State Forest 

north of Melbourne, Victoria, to catch and band as many woodland birds as possible.  The box-

ironbark and associated vegetation of the forest is one of the largest remaining tracts of its type in 

Victoria and provides habitat for a range of woodland-dependant species.  From the outset the aims 

of the project were ambitious – from examining demographics of species present, to assessing the 

impact of vegetation and climate on species composition.  But the energy and enthusiasm of the 

volunteers involved have seen an enormous number of birds banded (and data collected). 

 

In this talk the current project coordinator will present the results of data collected from nearly 

10,000 bird captures.  Perhaps not surprisingly the most commonly captured species are the 

honeyeaters, a common guild of box-ironbark woodland and forest of Victoria.  But over the life of 

the project a number of interesting findings have been made – including 8 year old Buff-rumped 

Thornbills and 10 year old Silvereyes, site fidelity of Fuscous Honeyeaters, and schizochroistic 

Yellow-faced Honeyeaters. 

 

But perhaps most importantly of all, the life of the project has straddled arguably one of the 

country’s most severe droughts – the millennium drought.  Results presented will show how catch 

rates (and by extension population levels) were decimated by the impacts of this climate event, how 

slow the bird populations have been to ‘recover’, and how even in reserves as large as 35,000 

hectares there no hiding from the impacts of severe, long-term weather events. 
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A new digital tool for managing and analysing bird banding and other ornithological data 

Feeney, W, Bates, B, Coleman, J. 

Environmental Futures Research Institute and School of Environment and Science, 

Griffith University, Nathan, QLD. 

 

The process of banding and recapturing birds represents a vast and valuable source of ecological 

data. Unfortunately, data collection, curation and storage protocols vary wildly both within and 

between countries, severely limiting the usefulness of these data for addressing research questions 

and informing conservation decisions. Here, we present a digital tool that we have developed that is 

highly customisable, relational and can be used by individual bird banders to safely store, explore 

and visualise their bird banding data. The quality of the summary data and data visualisations that 

we can produce depends entirely on the type and quality of data that is inputted into the system, 

providing a positive reinforcement mechanism that will help promote the collection of high-quality 

data that is consistent across banders. Ultimately, we hope that this tool will provide new 

capabilities to, and enhance the experience of individual bird banders, as well as increase the 

quality, safety and useability of bird banding data both here in Australia, and further afield. 
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Population responses of six common woodland species to extended drought at 

The Charcoal Tank Nature Reserve in central NSW. 

Hunt, A, Clayton, M. 

16 Alderson Ave, North Rocks, NSW 2151. 

origma2@aol.com 

 

A long-term cooperative banding project at The Charcoal Tank Nature Reserve in central New South 

Wales has been accumulating detailed data on the bird populations utilising this small, isolated 

patch of remnant mallee-ironbark/box woodland for more than thirty years . Fortuitously, the study 

period straddles the occurrence of a severe natural disturbance, the “Millennium Drought”, which 

affected the region from approximately 2000 to 2009. This provides a unique opportunity to 

examine and contrast the population dynamics of different species prior to, during and after the 

drought. 

 

This presentation examines the banding data for six common resident species at the Reserve, 

namely Eastern Yellow Robin Eopsaltria australis, Inland Thornbill Acanthiza apicalis, White-browed 

Babbler Pomatostomus superciliosus, Brown Treecreeper Climacteris picumnus, Purple-backed Fairy-

wren Malurus assimilis, and White-eared Honeyeater Nesoptilotis leucotis.   All of these species are 

effectively sampled by mist-netting, regularly encountered year-round and consistently exhibit high 

rates of recapture.  

 

This presentation examines the characteristics and dynamics of the population of each of these 

species at The Charcoal Tank Nature Reserve prior to the drought, the responses of each population 

to the drought and the extent to which each population recovered after the drought. The 

implications of these findings for conservation, especially within small and isolated reserves will be 

discussed and future directions arising from the research will be outlined. 
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What we have learned from three years of woodland passerine banding in Northwest Tasmania 

Shannon, T, Tonelli, P, Hansen, A. 

Private and BirdLifeTasmania, 4 Meadow Sweet Close, Hawley Beach , TAS 7307. 

geoffsha@bigpond.net.au 

 

Global bird populations are in decline, and such declines have been observed in woodland birds 

across southern Australia. In Tasmania, this trend has been discussed in recent years by BirdLife 

Tasmania in their annual State of Tasmanian Birds reports. Ongoing surveys are needed to monitor 

this. However, the mechanisms of these declines are not well understood. In an effort to help fill this 

gap a woodland passerine banding project was begun in 2016 in Northwest Tasmania, designed to 

provide data on survival, and recruitment of birds at three private woodland reserves. The study 

design is based on BTO constant effort sites (CES) and retrap adults for survival (RAS).  Since 

beginning the project over 700 individual birds have been banded, of 25 species, with a total 

recapture rate of over 12%.  Plumage and moult data are being collected to help fill information gaps 

on morphometrics, intermediate plumage (between juvenile and adult), and moult patterns in 

unique Tasmanian passerine taxa and populations. Preliminary results from the first three years of 

the study will be presented, along with a brief overview of the logistic requirements for setting up 

such a bird banding project in Tasmania (site selection, project design, acquiring permits, and 

recruitment of associates). Comparisons of data will be made between Tasmanian bird adult survival 

(r selection) and British bird adult survival (K selection), as well as MAPS data from Cornell. 
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The birds of Herdsman Lake; a banding study of an urban bird population. 

Rutherford, W. 

Ornithological Technical Services. 

o.t.s@iinet.net.au 

 

Just before 8.00am on the 8th January 2011, Bill Rutherford applied a metal band to a Rufous 

Whistler (Pachycephala rufiventris).  It had been trapped in a mist net not far from Settler’s Cottage 

a few minutes earlier.  There were smiles all around and photos taken to mark the occasion.  This 

was the 10,000th record for the Herdsman Lake Bird Banding Group at Herdsman Lake Regional Park 

a significant milestone in the 10th year of banding by the group, a fitting result and the basis of what 

was to have been a 10 year study.  While the data for such a study was already in place, the first 

draft of the study was still a long way from being completed.  As a consequence, it was agreed to 

extend the period, initially two, then five years with the hope of being ready for publication by the 

end of 2017. 

 

The extension proved to be a good investment of time and effort with another 11 species and nearly 

8,000 records added to the first ten years of data.  It also provided the opportunity to add valuable 

data including broadening our examination of the birds including fat scores which have become a 

standard practice of processing birds caught at Herdsman. 

 

Long-term banding studies such as the Herdsman study are relatively uncommon in Australia as 

many projects have focused on specific questions relating to individual species or population 

changes over time in a short period. Intensive medium to long-term banding studies looking at 

population dynamics at a single site are difficult to maintain due to the time commitment required 

from a single or group of banders and the general vagaries that present to a study such as this over 

time. Factors such as access, successional planning and differing opinions as to approach and 

methodology all add to complicate the long-term future of such projects.  Despite these challenges 

the study at Herdsman has managed to maintain a reasonably homogenous approach to general 

banding activities and importantly maintained a constant effort type approach throughout the 

current chapter of the project. 
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Readable leg bands made the difference: A banding project on the Pacific Gull Larus pacificus 

 in South Australia 

Robertson, B. 

59 Denver Street, Bentleigh East, VIC 3165 

bruce.robertson123@bigpond.com 

 

A banding project on the Pacific Gull Larus pacificus in South Australia ran from 2010 to 2018. It was 

designed to investigate the growth and development of immature birds, as they changed from 

brown fledglings to black and white adults. In addition to traditional metal leg bands, 217 chicks 

were also banded with uniquely numbered readable plastic bands. Readable band IDs were 

confirmed at a distance using binoculars or spotting scope, negating the need to catch the birds 

again to confirm their IDs.  

 

Visits were made to the southern Eyre Peninsula, South Australia every 3 months to locate and 

photograph banded birds. 116 birds were found and photographed. Over 100,000 photos were 

taken. One readable band was lost soon after banding and another was lost after 18 months. 

 

In addition to the primary goal of this project, data were also collected on post-fledging dispersal, 

philopatry, age-related mortality, survivorship and age for first breeding for the Pacific Gull in South 

Australia. 

 

There were no recoveries of dead banded birds. The use of readable bands, in conjunction with 

traditional metal leg bands ensured the successful execution of the project, without undue 

disturbance to the birds and without the need for expensive technology.  
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Long term bird banding studies – what they can tell us about our birds 

Fry, G. 

46 Whitfield Pde, Hurstville Grove, NSW 2220. 

fryg45@gmail.com 

 

Bird banding has been carried out in Australia for over 50 years and there are some banding sites 

which have continued to operate continuously over that period. The data from these banding sites is 

invaluable. In this presentation I will discuss some of the results that have been obtained from the 

Munghorn Gap banding site in NSW. This banding site started in 1965 and has been in operation 

continuously since then. Over 30,000 banding records are now in the database and this data shows 

some surprising trends in the bird population at Munghorn Gap, both positive and negative. In 

addition I will discuss what other data can be obtained from birds when they are in your hand, such 

as brood patches, which are a very effective means of determining the breeding period for a 

particular species. Another important item to note is primary wing moult which is important in the 

ageing of birds and how it relates to bird breeding and migration. 
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Symposium: Waterbird movements and habitat use in dynamic landscapes 

 

Tracking migration: What technology is out there and what can we do with it 

Amaya-Perilla, C. 

Lotek Wireless Inc., 8A Goddard Lane, Havelock North 4130, New Zealand. 

camaya@lotek.com 

 

For four decades VHF radio tracking has offered a much deeper insight into avifauna than binoculars 

and a notebook can offer. Since the turn of the century, new technologies have reduced in size and 

power consumption to the extent that they are becoming suitable for use on progressively smaller 

species. Tracking highly-migratory or dispersing species becomes a reality where it was difficult-to-

impossible using beeper radio tracking. Improved location accuracy and reduced power 

consumption allow much finer spatial and temporal scale studies to be conducted. For small 

migratory bird species, the Motus Wildlife Tracking System provides an international collaborative 

research network that uses a coordinated array of automated logging radio-receivers to track the 

movement and behaviour of small flying organisms. Geolocators and Store on Board GPS provide a 

solution for small migratory birds that can be recaptured after a long-term study. For bigger 

migratory birds, GPS with remote download and PTT Satellite tags can provide a solution. However, 

the challenge of a wider range of options can make the selection of the most appropriate technology 

difficult. In this talk we look at the different technologies and discuss how they can be used for birds 

no matter what their size is.  
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Repurposing rain radar to track waterbirds in dynamic environments 

Rogers (Lehrke), R, Levick, S, Wainwright, C, Buler, J, Campbell, H. 

Charles Darwin University, Ellengowan Drive, NT 0909. 

Rebecca.lehrke@cdu.edu.au 

 

Many waterbirds are capable of travelling large distances and responding rapidly to changes in 

environmental conditions. The data required to understand processes at these scales pose 

significant challenges for ornithologists. This has led to the need for novel research approaches that 

integrate ecological knowledge with recent advances in technology. One such example, is the use of 

operational weather surveillance radar (or rain radars) overseas to map the distribution and habitat 

use of waterbird populations. Despite having over 60 rain radars in Australia, some with decades of 

historical data, this method is currently not used to study bird movements. Rain radar could be 

particularly useful for mapping and tracking Australian waterbirds as many of these species form 

large flocks that move at predictable times but cover large areas that make regular ground-based 

surveys difficult or expensive. Here, I will discuss the potential of rain radar as a tool for mapping 

waterbird movement and distribution in Australia. I will present examples of different bird 

movement patterns I have found on the Darwin radar and discuss how we can identify the species 

causing these patterns. In particular, I will show movement patterns of Magpie Geese on the radar 

that have been ground-truthed using aerial survey and/or GPS tracking data. Using rain radar, we 

will be able to find important habitat areas for Magpie Geese in the Top End as well as track seasonal 

variation in their behaviours and this same technique could be utilised for waterbirds throughout 

Australia. 
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GPS tracking reveals importance of managing wetland complexes and movement corridors  

for Brolgas 

Veltheim, I, Cook, S, McCarthy, M, Palmer, G, Hill, R. 

School of Health and Life Sciences, Federation University Australia, PO Box 663, VIC 3353. 

inka.veltheim@gmail.com 

 

The Brolga (Antigone rubicunda) is a highly mobile species, which undertakes seasonal and 

dispersive movements. Rainfall and wetland availability are thought to drive its movements and 

habitat use, but little is known about the species’ spatial requirements and cues triggering 

movements. The lack of knowledge about movement behaviour has created a challenge for 

conservation planning in Victoria, where multiple wind farms are in construction or planning stage 

across the species’ core range.  

 

Our aim was to understand spatial landscape use and movement behaviour of Brolgas at multiple 

scales, to inform wind farm and conservation planning. We deployed 23 GPS transmitters in April 

2010–October 2012, on five adults and six juveniles at two non-breeding sites, and 12 chicks at 

breeding sites in south-west Victoria.  

 

GPS tracking identified movement corridors and intensive habitat use areas across the Brolgas’ 

south-west Victorian range. Two seasonal movement patterns were apparent with individuals 

moving 100 km or 20 km on average, between breeding and non-breeding areas. Tracking of pre-

fledged chicks at breeding sites revealed individuals using either single or multiple wetlands prior to 

fledging. Chicks moved 442m on average each day, between night roost wetlands and foraging 

areas. At non-breeding sites, multiple wetland use was also evident, and Brolgas moved 3 km on 

average over the summer and autumn months (January to April).  

 

The results of this study will underpin the development of landscape scale planning tools to manage 

the Victorian Brolga population for potential wind farm impacts across their south-west Victorian 

range. Information on movement corridors, and home range sizes at breeding and non-breeding 

sites is essential for protecting all lifecycle stages and important sites. Our results will aid in siting 

wind farm infrastructure away from identified habitats and movement corridors, to reduce potential 

long-term wind farm impacts on this population. 
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Movements and habitat use of Straw-necked Ibis, Royal Spoonbills and Australian White Ibis from 

breeding sites in the Murray-Darling Basin, Australia 

McGinness, H, Robinson, F, Piper, M, Davies, M, Langston, A, Martin, J, Brandis, K, Doerr, V, 

Mac Nally R, Kingsford, R. 

CSIRO, Clunies Ross St, Canberra, ACT 2601. 

Heather.McGinness@csiro.au 

 

River floodplain wetlands provide critical waterbird habitats, however the quality and availability of 

these sites are influenced by our water and vegetation management decisions. The use of valuable 

‘environmental water’ within Australia’s Murray-Darling Basin has often been focused on supporting 

completion of waterbird breeding events at nesting sites.  However managers and policy-makers are 

becoming increasingly conscious of the need to also manage feeding sites at Basin scales. 

Appropriately managing environmental water placement is critical to facilitating the recruitment of 

juveniles into waterbird populations. Yet we lack basic knowledge of how water flows interact with 

other factors such as predation, weather extremes and food abundance to influence recruitment. 

We also lack knowledge of the movements of adults and juveniles during and between breeding 

events – where do they go, and why? Filling these knowledge gaps is key to improving the efficiency 

of environmental water management – applying water to the right places at the right times.  The 

Waterbird Theme of the Murray-Darling Basin Environmental Water Knowledge and Research 

Project (MDB EWKR) has begun filling these knowledge gaps. By quantifying survival rates, 

movements, and their drivers using wildlife cameras and GPS satellite tracking, it is assisting 

managers to gain a better understanding of the scales at which habitats and environmental flows are 

required to support waterbirds. The Theme is a collaboration between the CSIRO, University of NSW 

and University of Canberra, funded by the Australian Government’s Commonwealth Environmental 

Water Office. 
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High seasonal mobility in Australasian bitterns highlights the importance of restoring regional-

scale wetland networks 

Williams, E. 

Department of Conservation, New Zealand. 

emwilliams@doc.govt.nz 

 

Australasian Bitterns/matuku (Botaurus poiciloptilus; threat status – Nationally Critical) are apex 

predators in wetlands, making them important indicators of wetland health. They are an 

iconic/flagship species for public interest in wetland conservation. Preliminary radio tracking studies 

of 24 bitterns in Hawkes Bay, Canterbury, Waikato and Bay of Plenty indicate bitterns are highly 

mobile through their annual cycle. Bitterns tend to occupy territories in breeding sites between July 

and December then move among numerous wetlands in the non-breeding season. The longest 

distance movement to date was a Canterbury bird that moved c.145 km between the Waimakariri 

and Opihi Rivers over three months. In Hawkes Bay, 7 of 10 birds visited a complex mosaic of >9 

wetlands within a c.20 km radius of their breeding site, Lake Whatumā, feeding in habitats that 

included spring creeks, swamps, and farm dams often with raupo present. Still others moved beyond 

this radius but returned for the booming season during the following spring. In all, 8 of the bitterns 

tracked to date have moved beyond tracking range and their current whereabouts are unknown. 

Only one bird, occupying estuarine habitat in Bay of Plenty has been sedentary over the 18 months it 

has been tracked. Determining the extent of winter foraging movements, and the types and quality 

of habitats used, is essential if bittern populations are to be restored. 
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An overview of movement and migration knowledge from the Latham’s Snipe Project 

Hansen, B, Honan, J, Wilson, D, Stewart, D, Crossley, A, Chamberlain, R, Ura, T, Takemae, A, Tajiri, H, 

Davey, C, Gould, L. 

Centre for eResearch and Digital Innovation, Federation University Australia, Ballarat, Victoria 3353. 

b.hansen@federation.edu.au 

 

The cryptic nature of Latham’s snipe Gallinago hardwickii presents many challenges for studying 

their movement and migration in Australia. As a result, knowledge about large-scale and fine-scale 

movement patterns was historically lacking. The Latham’s Snipe Project was established to address 

this knowledge gap. Four movement methods have been deployed through capture-based work in 

Port Fairy (SW Victoria) and Canberra: engraved leg flagging, light-level geolocators, VHF radio 

transmitters and platform transmitter terminals (satellite transmitters). Detailed fine-scale 

movement patterns from radio tracking of snipe around Port Fairy have revealed a substantial 

reliance on heavily grazed wetlands on private land at the township edges, particularly during the 

night. These areas are under threat from future township expansion plans. At the time of writing, 

the most significant migration insights had been obtained from geolocator data, although with very 

limited samples sizes due to the difficulties of recapturing snipe. Geolocator data showed that south-

east Queensland hosts staging snipe on northward migration, and Papua New Guinea potentially on 

both northward and southward migration. However, the exact locations of staging sites is still 

unknown due to the low resolution of geolocator data. Satellite tracking has provided limited but 

tantalising information about exact migration stopover points. With improvements in device and 

battery technology, satellite tracking may yield the greatest insights about movement and migration 

of this species. 
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Understanding the movements of southern African waterfowl 

Cumming, G. 

ARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville 4811. 

 

In arid areas, waterbirds often follow complex and seemingly stochastic movement paths. Their 

movements nonetheless have their own internal logic based on the movement capabilities, 

physiology, resource demands, and life history requirements of individual species. Southern Africa 

has a similar climate and environmental constraints to Australia and thus offers an informative 

comparison. I will present a selection of our findings for African ducks (using a range of data sets: 

count and moult data, mark-recapture data, satellite telemetry of nearly 50 different individuals, and 

c. 22,000 nest card records) to give an overview of the drivers of movement. Most species undergo 

predictable moult migrations that are in turn linked to breeding periods and strategies. Flightless 

moult appears to be a fixed point in the annual cycle, and many species show high fidelity to their 

moult sites. Nest card data indicate the presence of six different breeding strategies, but the timing 

of breeding is highly flexible and shows little evidence of spatial autocorrelation. First-passage time 

analysis of satellite GPS data for Egyptian Geese and Red-billed Teal suggests that the proximate 

drivers of southern African waterfowl movement are the dynamics of rainfall and primary 

productivity. Waterfowl appear to be able to perceive and respond to temporal shifts in resource 

conditions prior to habitat patch occupation; this in turn suggests that their movements in semi-arid 

landscapes may be underpinned by intimate knowledge of the local environment. Although their 

broader-scale movements are heavily influenced by moulting, breeding, and possibly predation, 

foraging waterfowl pursue a complex behavioural strategy at finer scales, locating suitable habitat 

patches proactively rather than acting as passive respondents. These findings have interesting 

implications for monitoring, conserving, and managing waterfowl populations in arid areas. 
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Fine-scale movements and space use of the Magpie Goose in a changing landscape 

Corriveau, A, Klaassen, M, Garnett, S, Christian, K, Campbell, H. 

Research Institute for the Environment and Livelihoods, Charles Darwin University, Darwin, NT 0909. 

amelie.corriveau@cdu.edu.au 

 

Global loss of wetlands and anthropogenic development rapidly transform waterbird habitats, 

having diverse ramifications on waterbird populations. Conversion of natural landscapes to 

agricultural fields leads to complex conflicts with farmers and increasingly, requires multi-objective 

management strategies to integrate damage mitigation and conservation of waterbirds. In this 

study, we examined the movements of Magpie Geese (Anseranas semipalmata) in a fragmented 

agricultural landscape of northern Australia during the late dry season. Using GPS tracking data of 68 

individuals, we investigated Magpie Goose movements within and between agricultural fields and 

other habitats, and quantified space use. Our model incorporated both intrinsic (i.e., individual-

specific) and environmental variables to explore the drivers of movement during a seasonal pre-

breeding stop-over. We observed substantial among-individual variation in movement behaviour, 

however individuals displayed repeated daily movements between foraging and roosting sites. 

Recapture of individuals over successive seasons suggests high site fidelity in seasonal pre-breeding 

site utilisation. These data will be used to determine probability of habitat and resource use and 

inform the development of management and conservation strategies. 
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Atmospheric and on-ground condition determine “loop” migration of Demoiselle Crane 

Galtbalt, B, Batbayar, N, Wikelski, M, Klaassen, M. 

Centre for Integrative Ecology, School of Life and Environmental Science, Deakin University, Victoria. 

bgaltbalt@deakin.edu.au 

 

Some migratory birds take markedly different routes during their inbound and outbound migrations. 

In North-East Asia, Demoiselle Cranes from the east perform one of the biggest known “loop” 

migrations. They migrate over the Himalayan Mountains during their outbound migration, to spend 

the non-breeding season on the northwest coastal areas of the Indian subcontinent. During, their 

inbound migration to the breeding grounds they use a very different route, flying around the 

western end of the Himalayas. It is unclear why Demoiselle Crane use such widely different routes 

during outbound and inbound migration. We hypothesise that differences in prevailing 

environmental conditions during both seasonal migrations are at the core of this phenomenon. 

Based on tracking data of 21 individuals of satellite-tagged Demoiselle Crane, we compared 

conditions during their actual seasonal migrations with those of simulated “reverse” migrations, 

reversing the heading (adding 180 degrees) and changing the timestamp of the track points to 

approximate the timing of migration (by adding 6 months). Both simulated and actual migrations 

were annotated with environmental data including prevailing wind, thermal uplift, temperature and 

Normalised Difference Vegetation Index (NDVI). Results indicate that both atmospheric and on-

ground conditions play a key role for the loop migration of Demoiselle Crane, with better expected 

flight (i.e. more thermal uplifts) and better foraging conditions (i.e. warmer air temperature, higher 

NDVI) during the periods that they chose to use the two alternative routes.  
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Symposium: Woodland birds, including tropical savanna and stone country 

 

Subtropical woodland bird decline 

Maron, M, Simmonds, J, Kutt, A, Fraser, H. 

School of Earth and Environmental Sciences, The University of Queensland, St Lucia, QLD 4072. 

 

While the woodland birds of southern Australia suffer from the legacy of past extensive land clearing 

alongside contemporary pressures, their subtropical counterparts continue to face broadscale 

landscape transformation.  In Australia’s subtropics, ongoing extensive land clearing and degradation 

of remaining habitat via inappropriate fire and grazing limit suitable habitat, and exclusion from 

even extensive remaining woodland by highly competitive Manorinas is widespread. Few species, 

however, are listed as threatened, and much of the most important remaining habitat does not 

comprise a listed threatened ecological community. In the face of such extensive pressures, a focus 

on identifying individual species that meet criteria for listing as threatened risks missing the big 

picture. Even if we could protect every bird species from extinction, we still could lose the 

subtropical woodland bird community itself, with all its interactions and functions. In the Brigalow 

Belt bioregion, we demonstrate that most bird species have already lost most of their potential 

habitat. Yet land use change continues to erode the remaining habitat, with the latest land clearing 

figures at 400,000 ha per year. We argue that Australia’s subtropical woodland birds constitute a 

clearly-defined ecological community; a distinct variant of the community of woodland birds which is 

well-recognised as imperilled in the temperate south and south-west. We present the evidence that 

this community meets the criteria for listing as Endangered under the EPBC Act. 
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Population trends in temperate woodland avifauna: Insights from the Great Western Woodlands 

Douglas, T, Fox, E, Herman, K, McNee, S, O’Connor, J, Burbidge, A, Craig, M, Fitzsimon,s J,  

Gosper, C, Nicholls, A, Watson, D. 

BirdLife Australia, Suite 2-05 60 Leicester Street, Carlton, VIC 3053. 

tegan.douglas@birdlife.org.au 

 

At 16 million hectares, the Great Western Woodlands (GWW) is the largest intact temperate 

woodland on the planet. In most temperate woodlands, a legacy of long-term fragmentation and 

degradation can mask how minimally-disturbed habitats respond to both localised and broadscale 

disturbance, and the rate at which ecosystem recovery happens following these disturbances. Bird 

population trends in the largely undisturbed GWW therefore provide an important reference point 

for researchers working on avifauna in other more degraded and/or fragmented temperate 

woodland ecosystems. Data collected over the last forty-one years as part of BirdLife Australia’s 

Atlas and Birdata projects, and particularly bird surveys conducted since 2012 as part of BirdLife 

Australia’s Birds of the Great Western Woodlands project, provide a benchmark in establishing 

‘normal’ bird population fluctuations in intact Australian temperate woodland systems. Trend 

analyses conducted over three time series demonstrate bird populations in the GWW are 

remarkably stable, with far fewer bird species (10%) experiencing long term declines compared with 

populations measured in more fragmented woodlands (commonly 20 – 50% of species in 

measurable decline). Characteristics of both declining, mostly ground-foraging insectivores, and 

increasing, mostly generalist, bird species demonstrate that even incremental changes in a relatively 

intact system will have a measureable impact on bird populations over time. Comparison of data 

from different time series emphasises importance of long-term data collection in ecological 

monitoring, particularly in arid areas. Despite this, the relative health and stability of avifauna 

populations in the GWW emphasises the importance of maintaining the integrity and connectivity of 

large reference sites, like the GWW, into the future.  
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Using animal behaviour as a bio-indicator of woodland restoration quality 

Holmes, F, Davis, R, Van Etten, E. 

School of Science, Edith Cowan University, 270 Joondalup Drive, Joondalup, WA 6027. 

Floydholmes123@gmail.com 

 

With so many woodland bird populations in decline, there has never been a greater need for 

effective woodland restoration programs. Historically, many restoration programs simply aimed at 

beautifying landscapes with little consideration for the ecological integrity of the area, or the needs 

of fauna reliant on said areas. In recent years, restoration programs have typically corrected some of 

the errors of the past with regards to plant-centric needs, but often lack adequate consideration of 

faunal needs. This has resulted in the creation of numerous novel ecosystems, which commonly fail 

provide suitable habitat for many woodland bird species. 

 

This study investigated a number of ways birds can be used to assess habitat quality, and evaluated 

how those assessments could be integrated into existing restoration monitoring tools. To do this, a 

population of free-living birds were colour-banded and observed. Variation in habitat quality 

between restored and remnant woodland areas was assessed using estimates of robin population 

density and food availability. We then assessed the variation in the birds’ behaviours that 

corresponded to those differences in habitat quality. This study was conducted on Rottnest Island in 

Western Australia, a mosaic landscape of heathland, remnant woodland, and restored woodland 

areas. The island’s woodland areas support a resident population of Red-capped Robins Petroica 

goodenovii, which were the focal species of the study. 

 

Restored areas tended to provide superior arboreal prey availability, and inferior ground prey 

availability when compared to remnants. While Red-capped Robins typically forage on the ground, in 

restored areas they readily altered their foraging behaviour to take advantage of the abundant 

arboreal invertebrates. This provides insight for restoration practitioners, as not all woodland 

insectivores display the same level of plasticity with regards to foraging behaviour, and variation in 

food availability at this scale may be acting as a habitat barrier for other species.  
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An overview of bird responses to fire, in the Heathy Dry Forests of Victoria 

Kuchinke, D. 

Federation University, University Drive, Mt Helen, VIC 3350. 

diana@kuchinke.com.au 

 

The forests and woodlands of central Victoria are home to birds that are currently under intense 

pressure from the effects of extensive agricultural practices, repeated fires and a drying 

landscape.  These pressures are resulting in a reduction of the resources necessary for their survival.  

While most birds in this region seem quite resilient to the impact of repeated burns, and in fact 

many increase in abundance amongst flowering new growth, there is an important statistic to bear 

in mind.  In the Heathy Dry Forest of central Victoria, 90% of the bird community abundance 

comprises only 17 species.  A further 16 species make up another 9%.  The final 1% comprises 23 

uncommon species.  The landscape is such that those that best survive are our most common birds.  

The remaining are much reduced in number, suggesting a struggle with the fact that suitable habitat 

is greatly reduced - a trend that is continuing.  This presentation will give an overview from a 

completed PhD, on bird fire responses in the Heathy Dry Forest of central Victoria, highlighting 

results that illustrate how even the most common birds will be impacted.  In fact, results from two 

common species, the Laughing Kookaburra and the White-throated Treecreeper, show how current 

changes in the landscape are impacting their necessary resources. 
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Combining noisy data: an adaptive management framework for effective conservation of 

woodland birds 

Walsh, J, Gibson, M, Brazill-Boast, J, Fraser, H, Lindenmayer, D, Melton, C, Rhodes, J, Simmonds, J, 

Watson, J, Maron, M. 

Centre for Biodiversity and Conservation Science, School of Earth and Environmental Sciences, 

University of Queensland, St Lucia, QLD 4072. 

Jessica.walsh@uq.edu.au 

 

The woodland birds of sub-tropical and temperate Australia are declining, with 23 functionally 

important species having experienced severe or very severe declines over the past 35 years and 40 

species listed as threatened on state-compiled red lists. The population crashes are linked to 

cumulative threats, including habitat loss, degradation and fragmentation from grazing, agricultural 

intensification, fire and urbanisation, loss of structural complexity of vegetation, and competitive 

exclusion by hyper-aggressive Manorinas spp. Yet, we do not know which conservation actions could 

cost-effectively mitigate these pressures at site and landscape scales. Here, we test the effectiveness 

of management actions such as habitat restoration, Noisy Miner control, native predator control and 

community engagement projects using evidence synthesis and data collation. Our case study focuses 

on the south eastern temperate woodland bird community, where much on-ground conservation 

work has already been implemented. We combine existing data on past management actions and 

bird surveys from multiple sites across New South Wales to evaluate the effectiveness of multiple 

conservation management actions. Complemented with a literature review of existing studies to 

identify knowledge gaps, we will build an adaptive management and monitoring framework that 

evaluates the response of the woodland bird community to a suite of actions, and their associated 

costs. This will give us an understanding of how best to conserve the woodland bird community. 

Rapid learning and subsequent implementation is important, given the community’s ecological role, 

through pollination, pest control and seed dispersal. Several government and non-government 

agencies are partners in this project, presenting ample opportunities for the results to have a direct 

impact in the future management of Australian threatened birds.  
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Despotic birds profoundly affecting ecosystem structure in flood-prone Black Box woodlands 

Loyn, R, Dutson, G, Menkhorst, P. 

Eco Insights, PO Box 283 Beechworth VIC 3747; La Trobe University; Charles Sturt University; and 

University of Melbourne. 

 

Despotic interspecific territorialism is an influential ecological process in open woodlands of 

Australia, and more needs to be learned about the drivers of the process and how its effects can be 

managed.  We surveyed bird populations at 200+ sites in Black Box Eucalyptus largiflorens 

woodlands and associated habitats in the Murray River floodplain 2014-18 to assess effects of 

environmental flows, delivered to help restore natural flood regimes and reduce dieback at icon 

sites under the Living Murray initiative of the Murray Darling Basin Authority.  Despotic native Noisy 

Miners Manorina melanocephala (~60g) increased at newly flooded sites, expelling most smaller 

birds.  However, small birds increased nearby (to a greater extent), occupying sites vacated by Noisy 

Miners.  These small birds are known to reduce defoliating insects in eucalypt woodlands.  Large 

birds (>60g) remained in flooded areas, co-existing with Noisy Miners.  Overall, large birds were 

most numerous in sites occupied by Noisy Miners, supporting published hypotheses.  These large 

birds included Grey and Pied Butcherbirds Cracticus torquatus and C. nigrogularis (which often 

associate with miners); and White-winged Chough Corcorax melanorhamphos and Apostlebird 

Struthidea cinerea (which share communal lifestyles with miners).  Other co-existing species 

included three “giant” species (Laughing Kookaburra Dacelo novaeguineae, Magpie-lark Grallina 

cyanoleuca and Blue-faced Honeyeater Entomyzon cyanotis), each many times larger than their 

closest local relatives.  We suggest that their gigantism may have been advantageous in resource-

rich habitats favoured by despotic species, contributing to their evolutionary success.  These 

observations have implications for managing environmental flows and understanding the roles of 

despotism and communal living in the evolution of bird communities in periodically productive 

environments. They demonstrate the dynamic changes that can occur in bird communities over 

short periods of time, and the importance of conserving diverse environments to cater for those 

changes.  
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Livestock grazing effects on riparian bird breeding behaviour in agricultural landscapes 
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Globally, many bird species that rely on native woodland or forest environments are declining due to 

vegetation clearing for agricultural practices like livestock grazing. In many parts of temperate 

Australia, woodland remnants are restricted to waterways and roadsides in narrow, sometimes 

degraded patches. Not all remaining patches can necessarily provide the resources required to 

support bird populations. This study investigated the influence of livestock grazing and vegetation 

characteristics on bird breeding activity in riparian zones in northern Victoria, Australia, where much 

of the landscape is used for production and has experienced significant loss of woodland. Birds were 

broadly categorised as ‘woodland’ or ‘non-woodland’ species, based on dependency on woodlands 

for breeding. The majority of woodland species detected were relatively common, and where 

riparian zones were heavily grazed, there was significantly lower woodland bird breeding activity 

compared to non-woodland bird breeding activity (the latter increasing with grazing intensity). 

Woodland and non-woodland birds had consistently opposite responses to grazing intensity, 

vegetation and landscape characteristics, suggesting that the factors influencing breeding differ 

markedly between these two groups. Thus, where riparian zones are intensively grazed, the bird 

community shifts from predominantly woodland to largely non-woodland species. This has 

implications for the conservation of both rare and common woodland bird species in southern 

Australia. Simple changes in land management, for example, livestock exclusion from important 

breeding habitat, may confer large gains for population persistence of common woodland bird 

species. This is important given the current policy and management focus on threatened species 

conservation, which overlooks the risk that common woodland species will become threatened in 

the future. 
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The Buff-breasted Button-quail (Turnix olivii) is arguably the most poorly known of all Australian 

birds; until 2017 it had never been photographed, and its call is yet to be definitively recorded or 

described. Currently listed as Endangered under the EPBC Act, with a population estimate of as few 

as 500 birds, legitimate records of this mysterious species are sparse and come from only a handful 

of observers. There has been little primary data published on the species, and anecdotal records 

provide most of the limited insight we have into the species’ ecology, including habitat preferences, 

and potential seasonal movements. With limited primary data available, these anecdotal reports 

assume extra importance, and from these it seems clear that the bird is a tropical woodland 

specialist, with very specific habitat preferences. This presentation presents an analysis of these 

anecdotal records, and makes conclusions about the bird’s likely status, probable habitat 

preferences, and what threatening processes may be impacting that habitat. It will also outline the 

multi-threaded research program being launched to try and solve the mystery of the Buff-breasted 

Button-quail: where does this bird live, why is it so rare, and what needs to be done to conserve it. 
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Successful conservation management of species facing a high risk of extinction requires outcome-

oriented decisions to optimise available resources. However, information is typically incomplete, 

creating uncertainty about the best course of action. The Black-throated Finch southern subspecies 

(Poephila cincta cincta) has suffered an estimated contraction of 80% in its historical extent of 

occurrence over the last 40 years. While this decline was identified over two decades ago, and a 

specific recovery plan has been in place since 2007, our limited understanding of the ecological 

needs of the Black-throated Finch southern subspecies has inhibited effective conservation 

initiatives. Effective management requires further research, but this process is costly and time-

consuming. Structured decision-making tools such as value of information analyses allow us to target 

major sources of uncertainty and make research and management decisions that can optimise 

conservation outcomes with the knowledge available. We used a value of information analysis based 

on expert elicitation to assess the uncertainty around possible threats to the Black-throated Finch 

southern subspecies and the expected conservation benefits of specific management actions. 

Preliminary results reveal the urgent need to halt clearing and a consensus to invest in land sharing 

actions focused on improving access to seed throughout the year. Specific grazing and fire regimes 

required to maintain this seed access are the main sources of uncertainty and are the priority for 

future research actions. Predation and competition with exotic fauna, as well as the shortage of 

water or breeding resources are perceived as low risk threats and we discourage investing either in 

research or in management. We expect that our results will provide a quantitative framework that 

will help inform future research and policies necessary to ensure the persistence of this iconic 

species. 
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Hot droughts are associated with compromised overwinter survival in a cooperatively breeding 

bird, but bigger groups may recover better 

Bourne, A, Cunningham, S, Spottiswoode, C, Ridley, A. 

FitzPatrick Institute of African Ornithology, DST-NRF Centre of Excellence, University of Cape Town, 

Private Bag X3, Rondebosch 7701, South Africa. 
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Temperatures are rising globally, and while there is limited evidence for an increase in the frequency 

of droughts in dryland ecosystems, higher temperatures may exacerbate drought conditions. We 

used long-term data on a cooperatively-breeding bird, the Southern Pied Babbler Turdoides bicolor, 

to explore how temperature and rainfall affect survival and reproduction, and to test whether 

sociality may buffer individuals from the impacts of environmental stressors. In first-year birds, high 

temperatures experienced during the nestling and early post-fledging period were negatively 

correlated with overwinter survival. Survival was lowest when high temperatures occurred in 

combination with low rainfall (summer drought periods). In breeding adults, overwinter survival was 

also significantly lower following summer droughts during which very high temperatures were 

experienced. Reproductive success increased with summer rainfall, and this relationship was 

particularly pronounced when there had been a drought in the previous breeding season. Larger 

groups were able to produce more surviving young in years following a drought, suggesting that this 

relatively long-lived species is currently able to compensate for poor conditions by subsequently 

increasing reproductive effort. Taken together, these results provide limited evidence for a buffering 

effect of group size under environmental stressors and underline that simultaneously hot and dry 

conditions can severely limit both juvenile and adult survival in wild populations. 
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Landscape heterogeneity buffers a desert bird from costly thermal trade-offs 
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In hot and arid environments, many bird species rely on thermal refugia (e.g. patches of shade 

within vegetation) to shelter from temperature extremes. The availability of such refugia may 

therefore affect their vulnerability to climate warming. However, shade-seeking can be costly: trade-

offs between foraging and thermoregulation occur in many species. We studied cooperative-

breeding Southern Pied Babblers (Turdoides bicolor) in the Kalahari Desert and asked: can thermal 

refugia buffer arid-zone birds against rising temperatures? We investigated availability and use of 

thermal refugia in the territories of ten babbler groups during summer 2016/17 and 2017/18. We 

combined GPS data on groups’ territory use and point survey data on habitat structure to build 

territory-specific thermal profiles; estimating environmental temperatures using black-bulb 

thermometers and an onsite weather station. We used scan sample data on babbler behaviour and 

location to assess birds’ use of available thermal refugia and consequences for foraging. Babblers 

selected cooler locations than the landscape average especially during the heat of the day; and 

preferred shaded locations on the ground. This allowed them to maintain thermal loads at times 

>10°C lower than the landscape average; likely resulting in considerable water savings. Foraging 

behaviour decreased as air temperature increased, but this trade-off was less severe in more shaded 

territories. We found considerable variation in the amount of shade available between territories: 

the sunniest comprised <10% shaded locations at noon, while the shadiest comprised >38%. There 

was a significant negative correlation between the availability of shade and territory size, further 

suggesting that thermal refugia are an important resource in this system. Our data provide further 

evidence of the importance of considering landscape thermal heterogeneity in the context of 

predicting species’ vulnerability to climate change. They also suggest thermal refugia might be an 

important component of territory quality in hot and arid environments. 
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cooperatively- breeding bird 
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Understanding environmental impacts on animal behaviour and ecology are increasingly significant 

as changes to the climate become more pronounced. One important aspect of a species’ response to 

environmental conditions is the decisions made by mothers when producing and rearing offspring. 

There is abundant evidence that females adaptively adjust their investment in offspring according to 

the social environment. However, tactical investment in response to local environment on animals 

living in an unpredictable climate is limited. This research addresses this gap by studying the 

influence of severe drought conditions on maternal strategies in detail within a well-understood 

natural model system. My study system is the Chestnut-crowned Babbler (Pomatostomus ruficeps), 

a medium-sized cooperatively-breeding passerine endemic to semi-arid southern and central 

eastern Australia. The questions addressed here identify the potential strategies through which 

avian species can adapt to a rapidly changing climate. 2018 presented itself as an excellent year to 

establish a firm baseline in drought conditions and how these extreme conditions impacted breeding 

decisions and behaviour. Here we ask, what is the threshold of fitness for females to attempt to 

breed? The energetic costs of breeding are significant; the long-term aspect of the project allows us 

to compare the current fitness levels of individuals to previous, more successful years. Here we can 

investigate if the birds are struggling to survive, or saving the cost of breeding to survive? The 

current numbers of breeding attempts from 2017 and 2018 directly correlate with the significant 

lack of rain. In a predicted climate of ever-increasing drought due to global temperatures increasing, 

it is vital to invest the time to research the potentially devastating effect of drought, as well as the 

impending recovery rate of this population. The strategies adopted by individuals to stay alive will 

give us an insight into the complexity of survival in the wild.  
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The direct effects of rising air temperatures and more frequent heat waves on arid-zone bird 

communities are manifested over multiple time scales. During extreme heat events, mortality events 

occur in a matter of hours if birds cannot avoid lethal hyperthermia and dehydration. Over time 

scales of days to weeks, sublethal fitness costs arising from trade-offs between foraging efficiency 

and thermoregulation can cause progressive loss of body condition in adults, reduced breeding 

success and/or poor body condition in fledglings. We synthesized data from physiological and 

behavioural studies of southern African arid-zone birds over the last decade and modelled the risks 

of lethal acute heat exposure and sublethal chronic exposure under current and future conditions. 

The risk of direct mortality during extreme heat events will remain low for most of these species. 

None are anticipated to experience a significant risk of lethal dehydration on more than 4-6 days yr-1 

by the 2080s, a pattern contrasting with projections for the American southwest and the scenario 

likely for Australia. However, the severity and spatial extent of sublethal effects of chronic heat 

exposure will increase substantially during the coming decades. By the 2080s, Southern Pied 

Babblers (Turdoides bicolor) will experience 20-30 consecutive days yr-1 on which maximum air 

temperature exceeds the threshold at which their diurnal mass gain is zero, a situation where each 

24-hr period is associated with loss of ~4% of body mass. For Southern Yellow-billed Hornbills 

(Tockus leucomelas) average maximum temperatures over large parts of their southern African 

range will approach or exceed 35 °C, the threshold associated with the probability of successful 

breeding decreasing below 50 %. Many species currently occurring in southern Africa’s arid savanna 

biome will not be able to persist under future conditions, and we consequently predict large losses 

of avian biodiversity by the end of the century. 
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Breeding in the arid zone 
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Mating systems are known to have significant role for explaining variation in form and function in 

the natural world. Most notably it is known to influence sexual dimorphism, the evolution of 

secondary sexual characteristics as well as dominance versus affiliative behaviour. More recently it 

has also been suggested to play a key role in the evolution of cooperative societies. Under 

monogamy the relatedness of parents to offspring is equivalent to those between siblings, 

facilitating the evolution of kin directed cooperation. Whereas, under polygamy siblings are more 

related to their own offspring than they are to each other, thereby selecting for direct breeding 

rather than helping behaviour. Cooperative breeding could also be selected under polyandry if males 

are constrained from independent breeding either through a lack of mates or because of low 

breeding success among pairs. Furthermore where polyandrous males are related to each other the 

kin-selected benefits of rearing related offspring will mitigate any costs of shared paternity. 

Preliminary evidence in the Chestnut-crowned Babbler has suggested that polyandrous mating 

occurs although the patterns of relatedness among males and its consequence for the genetic 

structure of groups is unknown.  

 

Here I will describe the mating system of Chestnut-crowned Babblers using banding and genetic data 

collected over a 12 year period. This includes the use of PIT tags and highlights a valuable application 

for research. I will describe: 1) inter-annual variation in mating patterns, 2) female repeatability, and 

3) The relatedness of co-males as a function of their relatedness asymmetries within the group. 

Finally I will determine the consequence of variable mating patterns for the genetic structure of 

groups. The results will provide an important test of a key underlying assumption of the monogamy 

hypothesis, namely that polyandry reduces genetic structure of groups, thereby selecting against the 

evolution of cooperative breeding. 
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short time scale 
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Arid-zone birds in summer rainfall regions are constrained to breed at the hottest time of year due 

to rain-driven increases in food availability. In southern Africa’s Kalahari Desert, the mean daily 

maximum temperature (Tmax) during summer has increased by 0.17 ± 0.01 °C per year since 1996: 

almost 2°C per decade. This raises concerns over the effect these higher temperatures may have on 

the reproductive ecology of summer breeding species. We assessed the effects of Tmax and rainfall on 

the breeding of a cavity-nesting bird, the Southern Yellow-billed Hornbill (Tockus leucomelas), 

resident in the Kalahari Desert. Breeding of one population was monitored throughout eight 

summer seasons between 2008 and 2017. Out of the ~20 pairs present in the study area each 

season, we found that the number attempting to breed was dependent on both rainfall and Tmax 

during the current breeding season and the preceding winter, as well as rainfall in the two months 

prior to breeding. The number of successful breeding attempts (where a pair fledged at least one 

chick) was positively correlated with rainfall (range: 0 when rainfall ≈5mm to 16 when rainfall 

≈300mm) and negatively correlated with Tmax (~12.5 per season where Tmax < 35 °C, n = 4; ~2.5 per 

season where Tmax > 35 °C, n = 4) during the season. Over the course of this study, hornbill pairs 

fledged an average of 0.22 chicks fewer per season. Our results suggest that if mean Tmax during the 

breeding season continues to increase in line with current trends, the number of successful breeding 

attempts at the study site may approach zero within the next three decades. These findings highlight 

the potential vulnerability of resident birds to increases in temperature and changes in rainfall 

patterns across hot and arid environments. 
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During recent heat waves, increased mortalities of Little Penguins have been observed at Phillip 

Island in south-eastern Australia. Although heat stress has been observed in other life history stages, 

birds are most susceptible during moult. Penguins undergo a ‘catastrophic’ moult, with all feathers 

shed and replaced in ~18 days. Penguins fast until the process is complete as they do not have 

adequate insulation and waterproofing to forage at sea. This means Little Penguins are constrained 

to land at the hottest time of the year. Long-term data suggest that adult mortality during moult is 

most prevalent in years when high ambient temperatures are paired with low humidity. Given 

current climate projections, successful future management of this colony requires a better 

understanding of the physiological processes and habitat features that influence penguin mortality 

during heatwaves.  

 

In this study we aim to identify which birds are most at risk during moult, and why. Using a novel 

approach to field respirometry, we investigate the thermoregulatory costs of moulting birds in 

response to ambient temperature and humidity. This approach will reduce the need for similar lab 

experiments and reduce handling and captivity stress. We will also quantify the microclimates of 

burrows and vegetation types, and investigate how birds are utilising structural habitat during 

extreme weather events. Results will help determine how birds are currently coping with extreme 

temperatures on land, predict how this might change under future climate scenarios, and identify 

adaptation options most likely to reduce negative climate change impacts for the species across 

their distribution. 
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Sex reversal in birds and its implications for conservation 
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Like mammals, birds have a genetic sex upon fertilisation. Unlike mammals however, some birds can 

reverse the sex of an embryo later in development. Although the precise mechanism for this ability 

remains unknown, it can be observed in almost half of all avian orders. The artificial introduction of 

hormone during early development can mimic natural expression and exploit this phenomenon. The 

ability to pre-determine the sex of an avian embryo represents a significant advancement in the 

management of threatened species both in-situ and ex-situ. Application of this technique can amend 

skewed sex ratios, or assist in the tailored reconstruction of a population. As habitat continues to 

decrease in quality, size and connectivity, species become fundamentally challenged by 

environmental and demographic risk. At what stage should proactive interventions occur, and do 

methods to address population sex ratios present valid tools for contemporary conservation 

management.  
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Functions and costs of embryonic communication among shorebirds 
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As precocial avian embryos approach hatching vocalisations can be heard from within the egg. Avian 

embryonic vocalisations are apparently widespread, virtually unstudied, and potentially important 

for several aspects of avian ecology. For ground-nesting shorebirds that are exposed to extreme 

temperatures and high-levels of predation, embryonic vocalisations may be under substantial 

selection pressure. I recently published a major paper showing that vocalisations from within the egg 

of a ground-nesting shorebird, were common late in incubation. The acoustic properties of 

vocalisations varied with age and temperature, potentially communicating thermal needs of the 

embryo to the parent. An artificial nest experiment showed that the presence of embryonic 

vocalisations did not enhance detection of nests in a habitat dominated by visually foraging 

predators (i.e. corvids) possibly masking any effects of predators intercepting vocalisations in eggs.  

 

Embryonic vocalisations may serve several functions. Vocalisations could be used as inter-egg 

communication to promote hatching synchrony among siblings, as demonstrated for several quail 

species. They may serve to communicate with incubating parents, influencing parental incubation 

and/or nest defence behaviour. This study explores functions and possible associated costs. For 

example, vocalising eggs will be recorded whilst exposed to several treatments (i.e. light, parental 

alarm calls, predator calls) to better understanding of the possible mechanisms that may influence 

vocalisations. Video monitoring and play-back experiments (using pre-recorded embryonic 

vocalisations) will help establish the interaction and behavioural changes that occur in the presence 

of embryonic vocalisations at the nest. Furthermore, an additional artificial nest experiment will 

assess whether vocalisations attract predators in closed habitats where few visual cues for predators 

exist. 
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In response to increasing landscape fragmentation, many populations become small and isolated; 

they lose genetic diversity, which can lead to inbreeding and a loss of fitness (inbreeding 

depression). This can manifest in compromised gamete quality that affects reproductive success: 

lower fertilization rates by males with high proportions of morphologically abnormal sperm and 

elevated rates of egg hatching failure. One suggested mechanism for alleviating inbreeding 

depression is genetic rescue. The Helmeted Honeyeater, Lichenostomus melanops cassidix, is a 

critically endangered endemic bird experiencing inbreeding depression. It is subject to intensive 

conservation management and monitoring, including captive genetic rescue trials with its closest 

relative, L. m. gippslandicus. Consequently, it provides an excellent model system in which to 

investigate the effects of inbreeding depression on gamete quality (i.e. sperm morphology and 

causes of egg hatching failure). Determining the baseline of inbreeding depression in gametes also 

provides a reference point against which the efficacy of genetic rescue interventions can be 

assessed. I hypothesize that firstly, more inbred males will have higher proportions of 

morphologically abnormal spermatozoa. Secondly, unhatched cassidix eggs which fail due to 

infertility will be associated with high inbreeding levels of at least one parent, while those that fail 

due to early embryo mortality will be associated with maternal inbreeding and the relatedness of 

the pair. The results from this study will consolidate evidence for inbreeding depression in cassidix 

and clarify the barriers limiting reproductive success, thereby informing future conservation 

management decisions. In addition, the study will facilitate the development of short-term fitness 

monitoring tools to assess the ongoing effects of genetic rescue across generations. 
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In birds normal embryotic development requires the genetic contribution of one sperm, but in 

addition, the fusing of multiple other sperm with the ovum. This obligate polyspermy means that the 

failure of enough sperm reaching the ovum can cause early developmental failure. Conversely, too 

much sperm interacting with the ovum can cause developmental failure due to genetic 

abnormalities. The number of sperm reaching the egg and trapped in the perivitelline layer, is 

correlated with avian body size at a broad scale, but does not explain the variation in average 

number of sperm in similar sized species. Our work has focused on determinants of the quality of 

sperm that males produce, and the numbers of sperm reaching the egg in three Australian estrildids 

– Zebra, Long-tailed, and Gouldian Finch. We show that variation in sperm numbers on the egg 

membranes, differs across species, but also across pairs within a species. Furthermore both breeding 

experience with a partner, and breeding success also affect the subsequent quality of sperm, and 

the number trapped on the egg membranes, providing some insight into the benefits of social 

partnerships in birds. We also demonstrate that sperm numbers on egg membranes are affected by 

the genetic structure of a species, and this suggests that sperm/egg interactions may play an 

important role in limiting hybridisation and speciation processes. Given that hatching failure is an 

important driver of reproductive success in birds, our results taken together indicate that the 

dynamics of sperm quality and numbers, as well as the interactions between sperm and both the 

female reproductive tract and the eggs might determine the extent of successful reproduction. We 

believe that sperm biology and polyspermy are worthy of further attention, particularly in those 

management contexts in which reproduction is constrained or compromised in some way. 
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Vocal learning – the ability to modify, imitate, and produce sound in response to experience and 

feedback – is a fascinating trait that adds complexity to animal vocal communication, and allows for 

an incredible array of intricate behaviours. Yet, vocal learning has evolved in only few taxa and its 

evolutionary origins are still unclear. Recent phylogenetic findings raised the question of whether 

vocal learning in songbirds, parrots, and hummingbirds represent two or three independent 

evolutionary origins of vocal learning. One consequence of vocal learning is geographic variation, or 

dialects, which are often the result of cultural drift or environmental matching. In this study, we 

examine geographic variation in the vocalizations of New Zealand wrens, an ancient taxa that 

bridges the evolutionary split between parrots and songbirds. We recorded and analysed 

vocalizations among neighbourhoods and kinship groups of tītipounamu (Rifleman – Acanthisitta 

chloris) to investigate potential patterns of micro-geographical variation. Such variation would 

support the hypothesis that tītipounamu are vocal learners, and that vocal learning evolved in the 

common ancestor of parrots and songbirds, substantially earlier than previously thought, altering 

our understanding of the origin of vocal learning in birds. 
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In cooperative breeders, helpers assist in raising the offspring of others. Since helping is costly, a 

large body of research has investigated potential adaptive explanations for this seemingly altruistic 

behaviour. In doing so, the majority of studies have investigated whether variation in offspring 

provisioning rates is related to potential benefits of helping. However, a variety of activities are 

important for successful breeding, and helpers may assist in various costly tasks. Whether 

cooperating birds may specialise in certain tasks remains largely unknown, although such task 

specialisation could call into question conclusions about the adaptive benefits of helping behaviour 

based on offspring provisioning effort alone. We studied multiple costly forms of cooperative care in 

Purple-crowned Fairy-wrens, Malurus coronatus, a monogamous species where helpers vary in kin-

selected and direct helping benefits. Firstly, we tested whether individuals specialise in the two 

forms of cooperative offspring care observed in this species: nestling provisioning and nest defence, 

quantified by nestling feeding observations and predator model presentations at the nest, 

respectively. Secondly, we tested whether helper contribution to each form of helping is aligned 

with direct (breeding position inheritance prospects) and indirect (kin-selected) benefits of helping. 

We found no evidence for task specialisation. Instead, individual helper contribution to nest defence 

is positively related to nestling provisioning effort, with individual helpers varying considerably in 

overall helpfulness. Moreover, individual helper contribution to both tasks is aligned with predicted 

benefits of helping, in particular breeding position inheritance. 
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The forces shaping female plumage color have long been debated but remain unresolved. Females 

may benefit from conspicuous colors but are also expected to suffer costs. Predation is one potential 

cost, but few studies have explicitly investigated the relationship between predation risk and 

coloration. The fairy-wrens show pronounced variation in female coloration and reside in a wide 

variety of habitats across Australasia. Species with more conspicuous females are found in denser 

habitats, suggesting that conspicuousness in open habitat increases vulnerability to predators. To 

test this, we measured attack rates on 3D printed models mimicking conspicuously colored males 

and females, and dull females, in eight different fairy-wren habitats across Australia. Attack rates 

were higher in open habitats, and at higher latitudes. Contrary to our predictions, dull female 

models were attacked at similar rates to the conspicuous models. Further, the probability of attack 

in open habitats increased more for both types of female model than for the conspicuous male 

model. Across models, the degree of contrast (chromatic and achromatic) to environmental 

backgrounds was unrelated to predation rate. These findings do not support the long-standing 

hypothesis that conspicuous plumage, in isolation, is costly due to increased attraction of predators. 

Our results indicate that conspicuousness interacts with other factors in driving the evolution of 

plumage coloration. 
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Ecogeographical rules that associate climate with organismal form and function can reveal patterns 

of climatic adaptation. Two rules link animal coloration with climate: Gloger’s rule predicts darker 

coloration in wet and warm regions, possibly selected through camouflage or parasite resistance, 

while Bogert’s rule predicts darker coloration in colder regions, for thermoregulation. Whereas 

Gloger’s rule was proposed for endotherms, and Bogert’s rule for ectotherms, both rules seem to 

apply more broadly, despite their seemingly opposing effects. Recent work on Australian birds 

indicates that species are darker in wetter areas but also darker where cold. Hence, Australian birds 

seem to follow a combination of Gloger’s and Bogert’s rules. But is this a peculiarity of Australian 

species or do these patterns apply more broadly? Here we test this potential contradiction on a 

global scale across nearly all species of passerine birds. Consistent with Gloger’s rule, birds were 

darker in wetter areas and, following Bogert’s rule, darker where cold, although birds became lighter 

again at very cold temperatures. Thus, some global patterns suggest that Aussie rules apply more 

broadly. Nevertheless, there exists much variation across regions and taxonomic families in how 

closely the rules are followed. Rainfall and temperature can have antagonistic or additive effects 

depending on their pattern of covariation, and this predicted whether birds followed the rules. We 

integrate both rules into a general framework to explain heterogeneity in climatic effects on 

coloration, which has implications to understand patterns of diversification, climatic adaptation and 

climate change impacts.   
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General forum: Shorebirds and habitat 
 

Australian National Directory of Important Migratory Shorebird Habitat 

Shorebirds 2020 team. 

BirdLife Australia, 60 Leicester Street, Carlton, VIC 3053. 

Under the Environment Protection and Biodiversity Conservation Act (EPBC Act) 1999, ‘Important 

Habitat’ is a key concept for migratory species, as identified in the EPBC Act Policy Statement 3.21 - 

Industry guidelines for avoiding, assessing and mitigating impacts on EPBC Act-listed migratory 

shorebird species. Important habitat in Australia for migratory shorebirds under the EPBC Act 

include those recognised as nationally or internationally important.  

The revision of the Flyway Population Estimates in late 2016 has provided the underpinning criteria 

to assess the importance of any shorebird habitat throughout Australia. The Directory of Important 

Habitat for Migratory Shorebirds is, therefore, the next logical step in the implementation of the 

Australian Government’s Wildlife Conservation Plan for Migratory Shorebirds and is identified as a 

High Priority action. 

Identification and mapping of important habitat for migratory shorebirds is required to deliver 

scientifically robust data for the Minister of the Environment in making referral decisions and better 

targeting of investment under the new National Landcare Program. This project also contributes to 

the practical, on-ground delivery of the Threatened Species Strategy though its coverage of priority 

bird species. 

This project identifies all sites in Australia that meet national and international significance criteria 

using species thresholds from the revised population estimates based on available data. Previous 

assessments of Australian sites of importance focused on international significance only. 

The national Shorebirds 2020 database has provided the main source of data for identifying sites of 

national and international significance for migratory shorebirds included in this report. The wider 

Birdata/Atlas database has also been used in this project, which includes data from eBird (up to June 

2017), Eremaea Birds, the original Birdata database, Atlas record forms and about 15 or so other 

databases from around the country. A special export query in the Birdata database uses the recently 

updated flyway population estimates and applies the 0.1% and 1% flyway population threshold 

criteria for each species, as well as the 2000/20000 abundance criteria, and species diversity (>15 

species) criteria, and then locates and extracts any surveys meeting these.  

Like the flyway population estimates revision project, we limited the time period of interest to the 

last 10 or so years – from November 2005 to now, i.e. contemporary data only. 

The outcome of this process is 381 areas/sites meeting one or more of these criteria, which for this 

project, means that each of these receives a ‘site account’ and a place in the directory. 
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Satellite tracking of migratory waders in NW Australia 

Minton, C, Leung, K. 

Australasian Wader Studies Group. 

mintons@ozemail.com.au 

 

Satellite transmitters have been deployed on a range of species of migratory waders in North-west 

Australia over the past 5 seasons. Success, measured in terms of round-trip migration tracks to and 

from the Siberian breeding grounds, has been variable. In all species at least two individuals 

successfully reached the breeding grounds. However, there was a disappointingly high “failure rate” 

with birds disappearing or transmitters failing both before and during migration. Details of the 

results for each species will be presented together with possible explanations of the variable 

performances. 

 

Many tracking studies along the EAAF by AWSG have relied on geolocators with “poor” spatial 

resolution. Satellite tracking allows much more detailed analyses of the tracks highlighting the 

intense use of manmade habitats, especially as stop-over sites. This suggests that more research and 

attention should be paid to wetland habitats and resources shared by man and waders, requiring not 

just blanket “conservation” and “stay off!” approaches but ways of marrying socio-economic use by 

man and wader conservation.  
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Declines in Australian waterbirds, and gaps in data demonstrate need to expand waterbird 

monitoring, while abundance targets needed for conservation 

Clemens, R, Driessen, J, Ehmke, G. 

BirdLife Australia, 46 Bellata St., The Gap, Qld 4061. 

rob.clemens@birdlife.org.au 

 

Long-term declines in waterbirds have been identified previously in the East Australian Waterbird 

Survey (UNSW), and from data administered by BirdLife’s Shorebirds 2020 program.  Despite having 

4 million waterbird records available, recent analyses of all data can only identify long, medium and 

short term trends for a handful of additional species to those counted in these two long-term 

monitoring programs. Multiple methods revealed results were highly sensitive to missing data, 

number of areas surveyed, treatment of zero inflated data and length of time series. In large part 

this was due to large outliers in available data which were a true reflection of waterbird numbers 

recorded at local scales. This leaves over 30 species of waterbird with available data that would only 

be sufficient to detect disappearance or catastrophic declines. Sparse data from the far north, the 

northwest and to a lesser degree the southwest of Australia highlight a large geographic gap in our 

understanding of waterbird populations. Expanded monitoring through BirdLife citizen science could 

help fill some of these gaps, but some species will require targeted monitoring efforts, and vast parts 

of the continent would need expanded aerial surveys to have a fully developed understanding of 

Australia’s waterbird populations. Fortunately, in the last decade, expanding waterbird monitoring 

efforts are providing a growing understanding of the boom and bust cycles of waterbird 

populations.  However, without expanded coverage at large spatial scales, it is unlikely we will be 

able to track these cycles sufficiently to identify the full impact of cyclic changes in availability of 

water due to climate change. Finally, the awe-inspiring flocks of Australian waterbirds will not be 

conserved until we agree on abundance targets regarding the size of the flocks we want to maintain, 

and without improved monitoring we will not understand progress toward meeting those targets.  
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Wing Threads: Flight Around Oz 

Formby, A. 

Wing Threads, 9 Tate St, West Leederville, WA 6007. 

amellia.formby@wingthreads.com 

 

Shorebirds taught me that we are all connected through a global ecological network. Inspired by 

their epic feats of endurance on migration, I began learning to fly a microlight three years ago so 

that I could follow our migratory shorebirds from Australia to Siberia. In doing something so bold, 

my intention is to grab the attention of an audience unfamiliar to the migratory shorebirds’ plight.  

 

My background is in behavioural ecology and the arts and I have been volunteering in shorebird 

conservation efforts around Australia for 5 years. I had no previous experience in aviation when I 

began and am now a qualified recreational pilot with passenger and cross country endorsements. 

Thanks to support through crowdfunding and sponsorship, I have been able to obtain my own 

microlight and acquire over 150 hours of flying experience. 

 

To test my piloting capabilities, I am first planning to circumnavigate Australia. Departing from 

Broome when the shorebirds begin their northward migration, I will attempt to do a lap of Australia 

in the same amount of time it take a group of shorebirds fitted with satellite transmitters by the 

AWSG to fly to the Arctic & back.  

 

Along the way, I will stop at major shorebird sites around the coast to visit schools and introduce 

students to migratory shorebirds in collaboration with BirdLife Australia. I am also working with 

filmmakers from Remember the Wild to produce a series of short films and a feature-length 

documentary. 

 

While not everyone cares for stories about shorebirds, most people are inspired by adventure & the 

stories of other people. I see these approaches as having the power to engage a wide audience 

unfamiliar with shorebirds and to value the natural world.  
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Carry-over effects of non-breeding and migration conditions on breeding success 

in Ruddy Turnstones 

Gosbell, K, Minton, C, Klaassen, M, Lisovski, S. 

Victorian Wader Study Group. 

ken@gosbell.id.au 

 

A range of global change processes are impacting migratory shorebirds. Along the East Asian 

Australasian Flyway, habitat destruction and deterioration are considered important factors in many 

shorebird population’s demise. How conditions along the migratory flyway impact breeding and 

recruitment has been much addressed but thus far poorly quantified. We use a collection of more 

than 50 full-year geolocator registrations of Arctic-breeding Ruddy Turnstones (Arenaria interpres) 

spending the non-breeding season on King island, Tasmania, to evaluate the carry-over effects of 

non-breeding and migratory conditions on breeding success. Geolocators not only provide 

movement information, but may also provide information on incubation and brooding behaviour, 

the light-registering geolocator being covered during incubation and brooding bouts. Using 

geolocator derived incubation and brooding information as a proxy for breeding success we will 

present correlates of non-breeding and migratory behaviour with breeding success.  
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The Kelp Gull in northern New Zealand: evidence of changing diet from stable isotope analysis of 

bone and feathers 

Galbraith, M, Rayner, M, Bury, S, Jones, G, Fraser, D. 

School of Environmental and Animal Sciences, Unitec Institute of Technology, Private Bag 92025, 

Auckland 1142, New Zealand. 

mgalbraith@unitec.ac.nz 

 

Gulls are generally both marine and terrestrial feeders, and, consequently, their populations are 

likely to reflect changes in environmental quality at relatively small timescales compared to pelagic, 

migratory seabirds. The Kelp Gull (Larus dominicanus) is an ideal species to investigate the long-term 

impacts of environmental changes in northern New Zealand as the species is a resident coastal 

seabird, a generalist marine and terrestrial feeder, and common in the Auckland region. In Auckland, 

the species showed steady population growth through the early 20th century as the city established 

and grew, followed by a decrease and stabilisation since the 1970s due to improved urban waste 

management. This pattern of population change is consistent with that of other gull species globally. 

We used stable isotope (δ13C, δ15N) analysis of feathers and sub-fossil bones to investigate long-term 

human impacts on black-backed gull diet. Feathers from within the Auckland region were sourced 

from specimens held in the Auckland Museum, collected between 1914 and 2012, and from a local 

breeding colony collected in 2017. Isotope analysis of sub-fossil bones gave information of the 

trophic status of the gulls prior to European colonisation. Time series values of δ13C and δ15N from 

sub-fossil to modern bones indicate the diet of the black-backed gull has become progressively more 

enriched with carbon and nitrogen from terrestrial (anthropogenic) sources over time. The 

consequences of the species occupying a “far from natural niche” will be discussed. 
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The national migratory shorebird conservation action plan 

Klose, S. 

BirdLife Australia, National Office, Suite 2-05, 60 Leicester Street, Carlton, VIC 3053. 

steve.klose@birdlife.org.au 

 

The Migratory Shorebird Conservation Action Plan (MS CAP) has been developed by a broad range of 

stakeholders from across Australia and internationally who work on shorebird conservation and 

management across the East Asian-Australasian Flyway (EAAF). The first iteration of the MS CAP 

seeks to operationalise some of the High and Very High priority actions (hereafter strategies) in the 

Australian Government’s Wildlife Conservation Plan for Migratory Shorebirds across the four main 

objectives: 

 

1. Protection of important habitats for migratory shorebirds has occurred throughout the EAAF; 

2. Wetland habitats in Australia, on which migratory shorebirds depend, are protected and 

conserved; 

3. Anthropogenic threats to migratory shorebirds in Australia are minimised, or where possible, 

eliminated; and 

4. Knowledge gaps in migratory shorebird ecology in Australia are identified to inform decision 

makers, land managers and the public. 

 

Focus lies in particular on improving prioritization of actions, coordination and collaborations 

between key stakeholders involved in migratory shorebird conservation and management in 

Australia and internationally. Over the past 18 months, the Migratory Shorebird Program team have 

been implementing region and site-specific actions to improve the protection and management of 

important shorebird habitat in Australia, as well as delivering several high priority projects such as 

the Australian National Directory of Important Migratory Shorebird Habitat. Work is being 

conducted in close collaboration with federal and state governments, NRMs, research institutions, 

community groups and other NGOs.  

 

The talk will provide an overview of the MS CAP, its current state of implementation and future 

priorities and direction. 

 

  



Page 116 

General forum: Urban birds 

 

Deriving and applying a continuous measure of urban tolerance for assessing species adaptations 

and community changes in urban environments 

Callaghan, C, Major, R, Martin, J, Lyons, M, Wilshire, J, Cornwell, W, Kingsford, R. 

Centre for Ecosystem Science, School of Biological, Earth and Environmental Sciences, UNSW 

Sydney, Kensington, NSW 2033. 

c.callaghan@unsw.edu.au 

 

Urban ornithology has traditionally relied on a priori grouping of species into discrete groups such as 

urban avoiders, adapters, or exploiters. The limitation of this approach is that it assumes that species 

within a group respond similarly. To overcome this shortcoming, we developed a novel and scalable 

methodology, which quantifies species’ responses to continuous measures of urbanization, 

providing individual scores for particular species. After deriving species-specific scores using global 

night-time light imagery and eBird data, we employed this approach to identify which ecological and 

life history traits were associated with tolerance to urbanisation, investigating 477 species and > 5 

million bird observations. We identified generalised, phylogenetically controlled patterns: bird 

species which are generalists (i.e., large niche breadth), with high clutch size, and large residual brain 

size are among the most urban-tolerant bird species. Conversely, specialised feeding strategies (i.e., 

insectivory and granivory) were negatively associated with urbanisation. Next, we combined the 

urbanisation scores of species within a community to develop the Urban Greenspace Integrity Index 

(UGII): a cumulative measure of an urban greenspace’s avifaunal response to urbanisation. Unlike 

classical community metrics (e.g., species richness, species diversity), this index accounts for species-

specific responses to continuous measures of urbanisation. Thus, increases in this index are 

unambiguous evidence of a successful urban-restoration project; i.e., restoration results in a 

community shift that favours urban-sensitive species. Importantly, data for this index are easily and 

efficiently collected by citizen scientists at low cost, providing long-term repeatable data. 
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Preventing bird declines in urban landscapes 

Harring-Harris, K, Davis, R, Barret, G. 

Edith Cowan University, Joondalup WA 6027. 

kaarissh@our.ecu.edu.au 

 

Urbanisation is a major contributor to the decline of biodiversity worldwide where native wildlife 

communities are threatened by the resulting habitat loss and fragmentation and landscape change. 

At present, little is known about the change in community composition of urban birds in Australia 

and very few studies have used long-term trends to examine changes over time. The impact of 

urbanisation on biodiversity can be broadly assessed with longitudinal presence/absence data and 

previous research suggests that urbanised landscapes experience a decrease in insectivorous birds 

and an increase in omnivorous and nectarivorous birds. However, some studies have shown that 

these patterns are not exclusive to such generalised groups. In this study we interrogated Bird Atlas 

data collected by BirdLife volunteers, to model the change in reporting rates over a 20-year period 

from 1998. The study occurred on the heavily urbanised Swan Coastal Plain in Perth, Western 

Australia. Our preliminary findings show that many species have declined over this time period. The 

outcomes will highlight which species are declining and those that are thriving or otherwise 

unaffected in urban areas. We aim to use niche characterisation to identify the key habitat structural 

components that influence declining urban bird populations. This knowledge will inform 

management within the urban landscape to create heterogeneous and viable avian communities. 
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Species interactions around nesting opportunities in cities: Parrots, introduced secondary cavity 

nesters, and aggressive natives. 

Griffin, A, Lermite, F, Rogers, A, Peneaux, C, Kark, S. 

School of Psychology, University of Newcastle, Callaghan, NSW 2308. 

Andrea.griffin@newcastle.edu.au 

 

Native cavity-nesting birds are dramatically affected by removal of old-growth, hollow-bearing trees 

because without tree cavities many of them cannot breed. As natural habitats shrink and urban 

habitats expand, some native birds move into built-up environments, but for those cavity-nesting 

birds now found in cities, securing access to nest cavities might be just as challenging as in natural 

habitats. This is due to the rarity of hollow bearing trees and potentially high levels of nest 

disturbance and competition from intruders and competitors. We present the results of a large-

scale, three-year study examining the interactions between medium-sized native parrots, the 

invasive Common Myna, Acridotheres tristis, and the despotic Noisy Miner, Manorina 

melanocephala, around nest boxes and cavities in urban habitats. We measured reciprocal 

aggressive behaviour of parrots, mynas and Noisy Miners. Parrots show low levels of nest defence, 

whereas mynas can be highly aggressive under some circumstances. Urbanized Noisy Miners show 

high levels of aggression and a comparative analysis of their aggression towards unfamiliar birds and 

mynas suggest that the species could be facilitating the current range expansion of the Common 

Myna across the east coast of Australia. The implications of these findings for myna management 

and urban nest box programs will be discussed. 
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Compact cities or sprawling suburbs? Optimising the distribution of people in cities to maximise 

bird species diversity 

Geschke, A , James, S, Bennett, A, Nimmo, D. 

Arthur Rylah Insitute, Department of Environment, Land, Water & Planning, Heidelberg, VIC 3084. 

andrew.geschke@delwp.vic.gov.au 

 

As urban areas continue to develop and expand, there is a critical need to understand how urban 

landscapes can be designed to produce optimal outcomes for native biodiversity. Conservation of 

bird diversity in urban environments depends on species’ responses to the intensity of urban 

development. “Land sharing” and “land sparing” represent alternate ends of a gradient that 

conceptualises a trade‐off between the human population and biodiversity. This research asks the 

question: if we could rebuild a city, how would it look in order to house a growing population yet 

maximising species diversity?  

We surveyed birds across a gradient of human population density from the Greater Melbourne 

region, Australia. Using a linear optimisation procedure we (a) identified the optimal allocation of 

land for people and nature, (b) assessed whether the optimal allocation is closer to land sparing or 

land sharing and (c) examined how this might change under scenarios of human population growth. 

Response curves differed among “urban avoider,” “urban adapter” and “urban exploiter” species. 

For the current human population in the study area, the optimal allocation of land included 

elements of both land sharing and land sparing. However, for scenarios of increased population size, 

optimal allocation converged upon a land sparing design. 

This presentation highlights that in order to sustain more than a homogenised avifauna in urban 

regions, large tracts of natural vegetation are needed within, or adjacent to, the urban environment. 

Protecting natural areas on urban fringes will be critical to the safeguarding of nature in the future 

as urban populations and land‐use inevitably expand. 
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Improving conservation outcomes for Australia’s urban birds 

Awasthy, M, Parsons, H. 

BirdLife Australia, 60 Leicester Street, Carlton, VIC 3053. 

holly.parsons@birdlife.org.au 

 

BirdLife Australia’s citizen science programs monitor the health of urban bird communities and use 

the data to inform policies, best practice guidelines, and provide advocacy for threatened species. 

Underpinned by bird monitoring and habitat assessments, the Birds in Backyards Program builds 

knowledge and supports action-oriented responses to the decline of bird diversity wherever people 

enjoy them – home, school, work, or local parks and reserves.  Our Birds in Schools project has seen 

students take action on their school grounds for birds, based on their own data collection. Analysis 

of citizen science data has fed into our new policies on bird strike and wild bird feeding, and the 

Powerful Owl Project has engaged local communities, councils and industry to achieve on ground 

outcomes for the threatened Powerful Owl in Sydney.  

 

BirdLife Australia’s Urban Bird Conservation Action Plan is being developed to focus strategies and 

combine scientific and project management expertise in the planning, implementation and 

measurement of conservation projects targeting urban bird species. In consultation with a range of 

partnerships and stakeholders – from developers and planners, to local councils and state 

government, to citizen scientists and volunteers – we are aiming to transform our cities into havens 

for native birds, nature and people. 
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Eye in the sky: Is remote sensing a useful tool for avian ecologists? 

Greene, T, Brown, D, Earl, R, De Schutter, A. 

Department of Conservation, Private Bag 4715, Christchurch Mail Centre, Christchurch 8140, 

New Zealand. 

tgreene@doc.govt.nz 

 

The New Zealand Department of Conservation has been exploring the use of remote sensing 

methods as viable tools for monitoring variety of ecological parameters. Initial work has been 

centred on the utility of commercially available (and increasingly high-resolution) satellite imagery 

but the potential of other platforms and sensor packages has also been explored with some success. 

Of particular interest has been the collection of high-resolution imagery collected from fixed-wing 

aircraft. Here we outline a number of trials where aerial imaging has been used to either count bird 

populations directly or assess the indirect impact of key ecosystem drivers (e.g. tree species 

distributions, mast flowering/seeding events and successional changes) on avian and pest mammal 

communities. Such methods also present a variety of ‘new’ challenges for ecologists to tackle if 

remote sensing methods are to be adopted more widely. Clarity of study objectives, spatial 

resolution of imagery relative to the ecological scale of interest, regulatory environment, quantity of 

data collected, the analytical overhead (including the requirement for specialist software) and cost 

are just some of the issues that need careful consideration. 
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Exploring the response to models of conspecifics using 3D-printing 

Mesken, J, McDonald, P. 

Animal Behaviour and Ecology Laboratory, Zoology, University of New England, Armidale, NSW 2350. 

jmesken@myune.edu.au 

 

The use of controlled stimuli, such as captive animals, taxidermies, or hand-crafted models, allows 

specific hypotheses about how animals interpret and interact with each other to be tested. 

However, little is known about how the type and relative quality of stimuli affect the elicited 

response. Many studies describe steps taken to make their models appear more 'realistic', with the 

aim of eliciting a more natural response, but this is often based on a qualitative human assessment, 

as opposed to a quantitative measure. A more objective understanding of how different aspects of a 

model's design influence the response of interacting animals is therefore needed, both when 

creating models to elicit and test behavioural responses and if we are to compare results between 

studies. This is particularly timely, as technologies such as 3D-printing are now accessible to a wider 

audience, so fully understanding whether or not these models can accurately replicate the 

presentation of a live bird, and thereby potentially reduce the welfare impacts of stimuli 

presentation, was of interest in this study. 

 

All of these topics were investigated in a series of experiments using Noisy Miner (Manorina 

melanocephala) models to simulate territorial intrusions in wild Noisy Miner colonies. Initially, we 

examined how four variable aspects of 3D-printed models (texture, colour accuracy, presence of 

'characteristic' traits, and movement) affected the resident birds’ response to the territorial intruder. 

After this, the 3D-printed models that were most effective in eliciting response were compared to 

caged and taxidermy Noisy Miners in the same experimental design, to explore the relative response 

levels of birds to each form of stimuli. From the results of these experiments, we discuss the 

functionally important factors when creating animal models, how 3D-printed models compare to 

taxidermy and caged birds, and the potential uses of 3D-printing for behavioural experiments. 
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Where do Plains-wanderers (Pedionomus torquatus) wander? 

Nugent, D, Morgan, J, Green, P, Baker-Gabb, D, Leonard, S. 

La Trobe University, Plenty Road & Kingsbury Drive, Bundoora, VIC 3083. 

d.nugent@latrobe.edu.au 

 

The critically endangered Plains-wanderer (Pedionomus torquatus) is a small, cryptic, ground-

dwelling bird that inhabits native tussock grasslands of eastern Australia. Plains-wanderers strongly 

preference areas of open vegetation consisting of short grass tussocks and bare-ground spaces. This 

type of vegetation structure is thought to provide optimal foraging conditions. The importance of 

denser vegetation is unknown but it has been speculated that it might be critical for breeding and 

avoiding predation. Like many other cryptic species, very little is known about the foraging 

behaviour and local movements of the Plains-wanderer. To address these knowledge gaps, I used 

miniature GPS wildlife trackers to follow the fine-scale movements of individual birds.  

 

This study is taking place on Victoria’s Northern Riverine Plains, one of only two population 

strongholds remaining for the Plains-wanderer. The first round of tracking took place in October-

November 2018.  Six birds were successfully tracked across three sites over 4 to 8 days. At each site, 

vegetation structure and food resources were surveyed in areas used and not used by tracked birds 

to identify habitat attributes that may be influencing behaviour. Data captured by these trackers has 

begun to provide new insights into the secretive behaviour of the Plains-wanderer. This research will 

identify key habitat requirements and mechanisms driving the occurrence of the Plains-wanderer, 

and improve management and protection of habitat. 
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Next generation continuous behaviour monitoring trackers 

Yu, H, Li, G, Klaassen, M. 

Centre for Integrative Ecology, Deakin University, Geelong, Victoria; and Druid Technology Co. Ltd, 

Chengdu, Sichuan, China 

 

Our understanding of movement patterns and behaviour has been greatly advanced with the use of 

tracking technology. Increasingly, the tracking of animals is combined with tri-axial accelerometer 

(ACC) data collection to study behaviours across a wide range of taxa. To classify the free-ranging 

behaviour of animals, ACC data is typically recorded at a specific frequency (1-50Hz) lasting for a 

couple of seconds, followed by a sampling interval from minutes to hours. This kind of sampling 

protocol loses large amounts of information during the sampling intervals. On the other hand, 

continuous recording goes at the expense of increased energy use for data transmission, which is 

incompatible with most long term studies. Thus, we endeavour to develop state-of-the-art tracking 

devices that will deal with ACC data continuously on-board and next transmit behaviour 

classification results back to the researcher with high accuracy and temporal resolution. However, to 

this end we first need to evaluate the best behaviour-classification protocol from ACC data across 

taxa. We consistently tested four supervised machine learning methods, including linear 

discriminant analysis, support vector machine, decision tree and random forest, on behaviour 

classification of two bird species (White Stork Ciconia ciconia and Griffon Vulture Gyps fulvus) and 

two mammals (dairy cow Chinese Holstein and roe deer Capreolus capreolus). Random forest 

performed best in terms of sensitivity, precision and accuracy across all four datasets. Furthermore, 

we greatly reduced calculation requirement of random forest by selecting less than 10 features and 

less than 20 trees to fulfil on-board classification. By the concepts developed from this research, our 

industry partner - Druid Technology will produce state-of-the-art trackers which can record free-

ranging animals’ behaviours continuously. The findings and products from this research have 

potentials to benefit movement ecology researches, wildlife conservation and livestock husbandry. 
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Investigating Rufous Scrub-birds in the NSW Gloucester Tops 

Stuart, A, O’Leary, M, Kyte, R, Little, J, Little, G. 

81 Queens Rd, New Lambton, NSW 2305. 

almarosa@bigpond.com 

 

Recent results from a study of Rufous Scrub-birds Atrichornis rufescens in the NSW Gloucester Tops 

are presented. Daily and seasonal variability in the singing behaviour of male Rufous Scrub-birds is 

discussed, based upon investigations using automated recording units installed at five Scrub-bird 

territories. Progress in a banding and radio tracking program is reported, including description of a 

successful method for catching Rufous Scrub-birds and preliminary findings from the 

banding/tracking program. 
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Faecal DNA sequencing as an alternative method to stomach flushing for diet analysis in the 

endangered Yellow-eyed Penguin/hōiho (Megadyptes antipodes) 

Young, M, Dutoit, L, Seddon, P, van Heezik, Y, Robertson, B. 

Department of Zoology, University of Otago, Dunedin, New Zealand 

ludovic.dutoit@otago.ac.nz 

 

Understanding the challenges that seabirds face in their marine environment is integral to their 

conservation. Nutritional stress can have serious negative consequences for breeding success, as 

well as juvenile and adult survival, making diet monitoring key to conservation efforts. Traditionally, 

penguin diet has been investigated using stomach flushing, as it offers data at species-level 

resolution, and information about prey size and frequency of occurrence. While this method has not 

been detrimental to penguin survival, it is invasive, is prone to digestion bias, and processing time 

per sample is relatively high. Alternative techniques such as stable isotope analysis and quantitative 

fatty acid signature analysis have limited scope to identify individual prey species. 

 

With the lowering cost of DNA sequencing, directly sequencing faecal samples is a non-invasive 

alternative to stomach flushing. In this study, we analysed over 200 faecal samples of the 

endangered hōiho (Yellow-eyed Penguin, Megadyptes antipodes) to assess the feasibility of using 

environmental DNA as a tool to monitor diet. We compare the risks and opportunities of different 

diet monitoring approaches and suggest best practices a for DNA analysis of penguin faecal samples 

where species-level resolution is desired. 
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Post-reintroduction distribution and habitat preferences of a spatially limited island bird species 
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Investigating habitat use and preferences of a threatened species can be challenging, especially if 

wild populations have decreased to such low numbers that they occupy only fractions of their 

former natural range. Hence, assessing habitat suitability of a potential release site for a threatened 

species before a reintroduction attempt can be difficult because frequently no comparable baseline 

data are available. In these instances, post-release monitoring data can inform about habitat use and 

preferences of a reintroduced species. Here, we use monitoring data of an endangered endemic 

island bird, the Chatham Island Black Robin Petroica traversi, to investigate habitat preferences and 

the temporal change in distribution patterns across 26 years following a reintroduction. We show 

that densities and distribution of Black Robin pairs at the reintroduction site have changed 

significantly over the years. Spatial distribution of pairs is clustered, and this clustering has 

intensified as the population increased. We used the maximum entropy method MaxEnt to model 

habitat suitability on the island, showing that Black Robins clearly prefer forested areas inland that 

are within 70 m to the forest edge at lower elevations (<40 m a.s.l.) and on slopes that have a N-NE 

aspect. The model also identified one area on the island that comprises suitable habitat, but is 

currently uninhabited. Applying maximum observed densities to the available area of each suitability 

class, carrying capacity is estimated as 170 nesting pairs across the island, highlighting the need to 

find further appropriate habitat urgently. Overall, these topographical and habitat preferences 

considerably restrict this species’ potential distribution, a constraint that has serious conservation 

implications for future population growth of current populations and (re)introductions to new 

locations. This study demonstrates that post-release data can reveal relevant limitations to habitat 

use of highly threatened species. 
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Regent Honeyeater conservation breeding program: The influence of zoo-based life experience on 

post-release fitness 

Pitcher, B, Tripovich, S. 
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bpitcher@zoo.nsw.gov.au 

 

The Regent Honeyeater (Anthochaera phrygia) is a critically endangered bird. The wild population 

size is estimated at 350-400 mature individuals. The main threats to the species include its small 

population size, habitat loss fragmentation and degradation, and competition. The species is 

currently ranked in the top 10 birds, most likely to become extinct over the next 20 years. 

 

The Taronga Conservation Society is playing an important role in the Regent Honeyeater species 

recovery program. The conservation breeding program is now a crucial part of the National Recovery 

Plan (2016) with one of the aims of the plan is “to bolster the wild population with zoo-bred birds 

until the wild population becomes self-sustaining”. 

 

In total since 2008, 294 birds have been released to the wild in NSW and Victoria in five release 

events. All releases involve intensive monitoring of released birds by a large group of volunteers, and 

the post-release monitoring team provides regular updates on the number of Regent Honeyeaters 

sighted, made up of released and wild birds. 

 

The aim of the current study is to better understand how husbandry practices influence post-release 

success and ultimately manage the zoo based population to produce birds that are superior release 

candidates. 

 

Data on the zoo life experience of birds was collected from husbandry, health records and genetic 

information. Post-release data included resighting and nesting success data. Life experience 

indicators focused on six main areas: experience in multi-species aviaries; sex, weight, morphometric 

measurements; health status of released birds; genetic history of birds and their parents; age of 

birds at release; and prior breeding experience before release into the wild. 

 

This presentation will discuss the influences of husbandry on survival and reproduction and the 

implications for management of conservation breeding programs. 
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Should we be worried about the Magpie Goose in Darwin? 

Campbell, H. 

College of Engineering, IT, and Environment, Charles Darwin University, Casuarina, NT 0909. 

 

There is lots of anecdotal evidence that Magpie Geese are appearing in Darwin in ever greater 

numbers. This has occurred despite nesting surveys showing no significant increase in the 

population. Therefore, we must assume that these geese are travelling from much further afield 

than they traditionally have been. Our recent biotelemetry research has demonstrated that geese 

arrived in Darwin after travelling from wetlands distributed thousands of kilometres to the west and 

east of Darwin. These geese flew directly from wetlands intermingled with a host of migratory bird 

species, and when arriving in Darwin occupied a variety of habitats, including urban gardens, and 

school playing fields. Shore birds are known vectors of a variety of diseases and parasites, and I am 

wondering if we should be worried, or should we be using the Magpie Goose as a sentinel to better 

understand the pathways for disease and parasite spread from South-East Asia into Australia. 
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Anatomical and cytoarchitectural analysis of the Noisy Miner (Manorina melanocephala) brain 

Farrow, L, McDonald, P, Hamlin, A. 
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Gone are the days where being called ‘bird-brained’ was an insult. Avian species, such as the tool-

using New Caledonian Crow (Corvus moneduloides) or self-recognising Eurasian Magpie (Pica pica), 

have led the charge on studies analysing the cognitive complexity of birds. Further, these species 

have supported the theory that intelligence is correlated to brain size, with those birds 

demonstrating encephalisation relative to their cognitive abilities, e.g. behavioural flexibility, 

sociality and neophilia. Unfortunately, Australian species have been largely neglected in this field, 

despite sharing similar life history pressures as their more well-studied counterparts. The highly 

social and cooperative Noisy Miner (Manorina melanocephala) presents an interesting case study, as 

individuals in this species live in highly complex societies containing up to 100 individuals. These 

interactions are cooperative and are facilitated through the functionally referential vocal system of 

the species.  Given the extent of these cognitive demands, we hypothesised that Noisy Miners would 

also possess relatively large brain sizes, with differential investment in brain areas facilitating these 

traits, such as encephalisation. To test this hypothesis, we employed microCT scanning technology 

with post hoc analysis using MIMICS 2.0 to create an endocast of the Noisy Miner brain to quantify 

brain volume to body mass ratios.  To further resolve the encephalisation, we performed a 

histological analysis using the Nissl technique to quantify the cytoarchitecture of the Noisy Miner 

brain. By combining these methods, we will discuss how this varied investment in different brain 

regions helps make the Noisy Miner such a successful species.  
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Genetic structure in the critically-endangered Plains-wanderer 

Balasubramaniam, S. 

Museums Victoria, 11 Nicholson St, Carlton, VIC 3053. 

sbalasubramaniam@museum.vic.gov.au 

 

The Plains-wanderer (Pedionomus torquatus) is a small, ground-dwelling bird native to the 

grasslands of south-eastern Australia. Formerly widespread, its distribution has contracted markedly 

with changes in agricultural practices and the species was uplisted to Critically Endangered in 2015. 

The Plains-wanderer also has the dubious honour of being ranked first amongst Australian birds in 

terms of evolutionary distinctness and extinction risk. In this study, we genotyped 85 individuals 

using single-nucleotide polymorphisms (SNPs) to understand the genetic diversity and structure of 

remnant populations in Victoria's Northern Plains and the New South Wales Riverina. Our results 

indicate little broad-scale structure between the remnant populations across Australia, and have 

significant implications for the ongoing management of the species. 
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A Threatened Species Index for Australian Birds 

Bayraktarov, E, Ehmke, G, Tulloch, A, Driessen, J, Avery-Gomm, S, Chauvenet, A, Barnes, M, 

McRae, L, Wintle, B, O’Connor, J, Garnett, S, Woinarski, J,  Possingham, H. 
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Understanding whether, and where, species are declining is crucial for monitoring progress towards 

national and global biodiversity conservation targets, justifying management resourcing, and 

stimulating targeted responses to environmental problems. Most indicators of trends in species 

populations focus on common species and exclude rare or threatened species. We developed an 

approach for building the first Threatened Species Index and tested its robustness as an indicator for 

Australia’s birds. The main purpose of this index is to engage the public and decision-makers by 

allowing them to track changes in threatened species populations in the same way as stock market 

indices report on economic health. The Threatened Species Index is built using standardised 

monitoring data on population trends and covers >30% of all threatened and Near Threatened 

Australian birds. The Index shows an overall decrease of at least 25% between 1980 and 2015. The 

index also enables reporting on trends for different functional groups of species, regions and 

jurisdictions, thus indicates which locations and groups of species may be suffering greater relative 

declines (e.g. migratory shorebirds show a decrease of 57%). This knowledge will help halt species 

extinctions by enabling targeted recovery actions under Aichi Target 12. A web-visualisation tool 

enabling people to interrogate and visualise the index, as well as to download data, is now available 

online through the National Environmental Science Program’s Threatened Species Recovery Hub. 

Research integrating further taxonomic groups (plants, mammals, and freshwater species) into the 

Threatened Species Index is well underway. 
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Large insects and baby birds: Diet of the Long-tailed Cuckoo (Eudynamys taitensis) in New Zealand 

Gill, B. 
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adiantum@outlook.co.nz 

 

Long-tailed Cuckoos are summer migrants to New Zealand where they inhabit primary forest and 

have proved difficult to study.  In this opportunistic project, cuckoos found accidentally dead and 

brought to Auckland Museum during 34 years were examined and dissected to record useful 

information including stomach contents.  I examined 62 gizzards containing food and identified 888 

food items, 94% of which were insects.  The main foods were cicadas and shield-bugs (Hemiptera, 

48% of items), stick-insects (Phasmatodea, 19%) and katydids and wetas (Orthoptera, 13%).  Cicadas, 

stick-insects and praying mantids are large insects that reach peak abundance in late summer.  

These items made up 57% of the immature diet but only 13% of the adult diet.  Immatures leave 

New Zealand on migration several months after adults, and this delay during late summer and 

autumn coincides with an opportunity to exploit a seasonal abundance of large insects immediately 

before departure.  Small vertebrates (lizards and birds’ eggs and nestlings) were a minor dietary 

element (1% of food items; 13% of stomachs).  DNA from small chewed up nestlings was isolated 

and identified by a team at Auckland University.  This added 3 species to the previous list of 10 

species of birds, both native and introduced, that Long-tailed Cuckoos are known to eat through 

generalised nest predation that is not connected to brood-parasitism. 
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Community ecology of the avifauna of Acacia shrublands in central Australia. 

Pascoe, B. 

Research Institute for the Environment and Livelihoods, Charles Darwin University,  

Alice Springs, NT 0870; and Alice Springs Desert Park, Parks Wildlife and Heritage, Alice Springs. 

Bruce.pascoe@nt.gov.au 

 

A more thorough understanding of the ecology of arid zone bird assemblages and how they change 

through time and space is required to enable informed management of these assemblages, if 

necessary, in the future. 

 

It has been suggested that there is a high level of dynamism and temporal variation across rangeland 

bird communities because resources are less predictable than in higher rainfall areas. It follows that 

in an environment where food resources are highly variable in space and time the majority of bird 

species would be nomadic. Temporal changes in abundance and species richness of bird 

assemblages in response to rainfall have been noted as have foraging assemblages that varied 

spatially with dominant vegetation type within an area.  

 

Most  bird studies undertaken in central Australia have been a snapshot of assemblages at a single 

point or over a short period of time. Recently a number of studies have been undertaken on a 

regular basis over a longer period of up to eight years (including years of below and above average 

rainfall).  

 

These studies have been undertaken primarily in Acacia shrubland in the Alice Springs area and have 

focused on temporal and spatial change in bird assemblages. Results and analysis of these studies 

that suggest that temporal and spatial variability in assemblages is influenced heavily by habitat 

structure as well as rainfall induced resource pulses will be presented. 
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Is dispersal propensity linked to genetic “switches” in a great “speciator”, the silvereyes 

Zosterops lateralis? 

Robertson, B, Oatley, G, Clegg, S. 

Department of Zoology, University of Otago, PO Box 56, Dunedin 9054, New Zealand. 
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The “paradox of the great speciators” is a classic and enduring puzzle in evolutionary biology. Great 

speciators exhibit an astounding degree of morphological differentiation across broad geographical 

ranges, and often on oceanic islands such that numerous single-island forms exist. Their very 

existence presents a paradox, as their wide distributions suggest excellent dispersal ability, but high 

levels of differentiation suggest limits on dispersal ability. Rapidly changing dispersal abilities are 

assumed, but identifying a mechanism has proved elusive. We hypothesise that microevolution at 

candidate genes associated with migratory ability plays a role in the explosive diversification of a 

great speciator, Zosterops lateralis, and hence offers a solution to this paradox. 

 

Genotypic data at four candidate loci from 320 Zosterops lateralis individuals from 21 populations of 

varying migratory capabilities in Australia and New Zealand (and associated islands), New Caledonia 

and Vanuatu. Seven neutral genetic microsatellite loci were used to assess neutral genetic variation, 

and to provide inferences of gene flow among populations. Using linear mixed models, we assessed 

if allele length variation was significantly associated with migratory ability. 

 

Gene flow estimates inferred that high levels of migration occurred among Australasian populations, 

particularly Tasmania and New Zealand. Allelic polymorphisms were observed in two candidate loci, 

with one (CREB1) showing a pattern of longer mean allele length in Australasia/New Zealand 

populations, but shorter in New Caledonia and Vanuatu populations. Linear mixed models did not 

show any significant association of mean the two loci allele length with inferred gene flow. 

 

The four migration-linked candidate genes do not appear to be associated with migratory ability in 

the silvereye. This work presents a first look into the genetic mechanisms behind the loss of 

migratory ability in silvereyes with the next step involving the analysis of genome-by-sequencing SNP 

and whole genome sequencing data. 

 

  



Page 136 

Kiwi telomeres and evaluation of age, health and translocation success 

Undin, M, Nelson, B, McLenachan, T, Lockhart, P, Hills, S, Witehira, R, Castro, I. 
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Assessing the conservation status of many long-lived bird species requires determining the age of 

adult individuals. One novel approach for measuring age involves examining telomere length and/or 

the rate of telomere attrition (shortening). A growing number of studies connect bird telomere 

length with ageing, survival, life expectancy and exposure to stress. It has been suggested that 

telomeres provide a more appropriate measure of “biological age” for population modelling than 

does actual (chronological) age, because telomere shortening appears closely correlated with 

survival and reproductive success. This talk will present preliminary findings on the first ever study of 

telomeres in the genus Apteryx. Previous studies of long-lived birds such as Leach’s Storm Petrel 

(Oceanodroma leucorhoa), Thick-billed Murre (Uria lomvia) and Kakapo (Strigops habroptilus) have 

found no correlation between age and telomere length. However, these studies have been cross-

sectional or longitudinal across a single year. Our work is unique in that it is longitudinal over many 

years (3-14) and is based on multiple (2-4) blood samples from over 30 wild, adult A. mantelli. With 

this setup we aim to evaluate the relationship between telomere length and ageing. Our next step 

will be to measure relative telomere length in captive birds of known chronological age. The third 

step will be to analyse telomere length distribution in wild A. mantelli populations, focusing on 

correlating telomere data to translocation history, population founder number, time and 

provenance, inbreeding and (loss of) genetic diversity. This comparison and the information it 

provides will hopefully generate a model protocol for how telomere length distribution can be used 

to help improve the (genomic) outcomes of past as well as future translocations of A. mantelli. This 

model should also be useful for assessing the conservation status of other age-elusive birds facing a 

fragmented future. 
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The vocal behaviour and developmental period of tītipounamu (Acanthisitta chloris) 

Yen, YL, Moran, I, Cain, K. 
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Following the recent restructuring of the avian phylogenetic tree, past assumptions surrounding the 

evolutionary history of vocal learning in birds requires re-examination. To date, parrots and 

songbirds are thought to represent independent evolutionary origins of vocal learning. However, 

they are now known to share a recent common ancestor, thus, it is unclear whether vocal learning 

evolved independently in these groups. The Acanthisittidae, or New Zealand wrens, previously 

placed within the suboscines group, were assumed to be non-learners. However, they are now the 

oldest lineage of the passerines and the closest link between songbirds and parrots. If vocal learning 

is present in the New Zealand wrens, it suggests that vocal learning in the parrots and songbirds 

have a monophyletic origin. Vocal learners have a prolonged period of vocal development, relative 

to non-learners. We examined the vocal behaviour and developmental period of tītipounamu 

(Rifleman, Acanthisitta chloris), one of only two extant species of the understudied New Zealand 

wrens. We followed birds throughout the breeding season to record the transition of vocalizations 

from juvenile to adult stages using automated bioacoustics recorders at nests and active recordings 

of nestlings and fledglings. Here we present our findings on the vocal development period of 

tītipounamu, which will provide the first insight as to whether this ancient species may be capable of 

vocal learning. Results may also have implications for how behavioural ecologists measure vocal 

development in suboscine species. 
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You are what you sing: Transgenerational effects of early life stress in the Zebra Finch 

Buchanan, K, Kraft, F, Bennett, A, Crino, O. 
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Environmental conditions have important impacts on avian development in terms of growth, 

behaviour, survival and fitness. However, there is increasing recognition that such effects can also 

impact across generations, although the underlying epigenetic mechanisms are poorly understood. 

Bird song is a learned trait which affects individual fitness through effects on territorial defence and 

mate attraction. Research studies in a number of songbird species have shown that song 

development and song learning are adversely affected by poor quality early life conditions, however 

we know little about whether such effects are transmitted across generations. If environmental 

stress affects song learning then poor quality environments may lead to local changes in song 

learning and communication processes which may alter local gene flow. Recent data show that song 

learning in the iconic model songbird the Zebra Finch (Taeniopygia guttata) is particularly affected 

by early life stress, through impacts on brain function and the neural mechanisms controlling song 

recognition.  Here, we test for the first time whether such effects of early life stress are passed 

across to the subsequent generation. Specifically, we seek to test whether male Zebra Finches raised 

by parents which experience an experimental developmental stress treatment, show reduced ability 

to recognise and copy learned vocal signatures. We predict that males with one or two parents 

which experienced developmental stress will show reduced ability to copy their tutor’s song. We 

discuss the results in relation to how such effects might affect population processes and the impacts 

for our understanding how vocal learning occurs in human infants. 
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Avian invasion risks from the pet trade in New Zealand 
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The pet trade is one of the main contemporary pathways for deliberate transportation of vertebrate 

species to locations outside of their natural range.  This is now the most likely route for the 

establishment of exotic bird species in New Zealand ecosystems.  We examined the listings on two 

popular online marketplaces used in New Zealand, Trademe™ and Pets on the Net, over 44 months 

to investigate trends in the avian pet trade which might reveal invasion risk pathways.  Specifically, 

we examined listings for lost or escaped birds to determine the frequency of introduction events, 

geographical hotspots of introduction, high-risk taxa, and whether these lost birds were recovered 

by the owner.  We investigated what factors may influence the likelihood of birds being lost as well 

as found, incorporating species life history traits, pet-specific information provided by the owner, 

and sociodemographic factors from census data.  The results, derived from over 1300 separate lost 

bird events, provide insight into the potential for establishment from cage escapes. Listed escapees 

overwhelmingly were psittacines, with the market value of the species, as well as sociodemographics 

of the surrounding neighbourhood, associated with likelihood of recovery.  This study provides 

insights into propagule pressure that will inform avian pest risk assessments and future management 

decisions. 
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Ecotourist activity, noise and its effects on the avian community 

Potvin, D. 
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Understanding how seasonal tourism affects animal communities is crucial to maintaining a balance 

between conservation and one of Australia’s most important economic sectors. While there has 

been increased focus on how anthropogenic activities impact bird communities in the scientific 

literature, these studies have mainly targeted urban areas and hiking trails rather than ecotourist 

‘hot spots’. Here, I report initial results of a study focused on one of Australia’s most popular 

ecotourist destinations, which is also an Important Protected Area for birds. Here, human activity 

fluctuates significantly throughout the year, with peak periods overlapping with breeding seasons 

for many birds. I used passive automated recorders to quantify how variable levels of human 

occupancy and activity might impact bird communities, especially singing behaviour through both 

time and space in the vicinity of this popular resort. These findings will help us more fully understand 

how ecotourism might impact local biodiversity, and enable us to find solutions for the co-existence 

of ecotourist structures/activities and local bird life.  
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The role of artificial wetlands as bird habitat in an urbanised environment 

Gitsham, J, Montgomery, E. 
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Laratinga Wetland is the natural part of a wastewater treatment facility that was originally 

constructed on a 50 hectare site in Mount Barker, SA. 10.7 hectare of the site is aquatic. The site was 

previously infested with pasture plants and weeds and lacked native plants or habitat other than 

some existing remnant red gums (Eucalyptus camaldulensis). 

Habitat restoration and creation since construction in the 1990s has increased the diversity of 

woodland and aquatic environments that provide habitat for a range of resident, migratory and 

nomadic bird species. Over 160 species have been recorded at Laratinga Wetland with up to 60 

species visible at any one time. 

State and/or regionally threatened bird species including the Blue-billed Duck (Oxyura australis), 

Australasian Shoveler (Anas rhynchotis), Baillon's Crake (Porzana pusilla), Buff-banded Rail 

(Gallirallus philippensis), Crested Shrike-tit (Falcunculus frontatus), Freckled Duck (Stictonetta 

naevosa), Fork-tailed Swift, Great Egret (Ardea alba) and Rainbow Bee-eater (Merops ornatus) are 

among those recorded. Each year migratory birds such as the Latham’s Snipe (Gallinago hardwickii) 

are spotted in the later part of the year. 

Water levels can be manipulated throughout the 10.7 hectare wetland that contains 3 basins and 12 

individual cells. Each cell can be altered depending on climate and seasonal conditions, bird species 

present and their habitat preference, breeding requirements and operational management 

objectives.  

The increase in habitat diversity and creation has shown to be beneficial in the number and richness 

of species present since inception of the wetland.  
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Citizen science used to determine seasonal differences in the distribution of the 

New Zealand Fantail 

Galbraith, M, Aguilar, G, Cooper, H. 

School of Environmental and Animal Sciences, Unitec Institute of Technology, Private Bag 92025, 

Auckland 1142, New Zealand. 

mgalbraith@unitec.ac.nz 

 

The New Zealand Fantail (Rhipidura fuliginosa) is an iconic species nationwide, and generally a 

common species in a range of habitats. However, the conspicuousness of the species can be 

variable, and island populations of fantail have been documented to fluctuate dramatically. This 

project set out to investigate this variability on Tiritiri Matangi Island as a citizen science exercise, 

and to pilot a data analysis method based on Geographic Information Systems software. Fantail 

presence data were recorded over a period of three years at different seasons on Tiritiri Matangi 

Island. To address sampling bias in bird counts and facilitate the geostatistical process of monitoring 

data, the island was subdivided into uniform hexagonal cells which were then assigned to volunteers 

for monitoring during the months of May and December. Fifty volunteers participated in the project 

over the 3 year period, with their collective effort representing approximately 3000 hours. Recorded 

count data were processed in ArcMap v10.2. Survey results suggest distinctive differences between 

the two months sampled as well as between different areas of the island. Significant hotspots, as 

well as clustering of abundance, show seasonally different distribution patterns consistent across the 

survey period. We believe this to be an excellent example of a citizen science project as the 

methodology was relatively uncomplicated, the survey species was unlikely to be mis-identified, and 

there were sufficient volunteers to easily cover the survey cells across whole island. The project 

showcases the potential of citizen science to actively support research to generate the knowledge 

base required for evidence-based decision making. 
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Plastic fantastic – evaluating the application of 3D-printing technology for nest boxes 
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Widespread land clearing has led to global decreases in the availability of tree hollows in forest and 

woodland communities, with large trees and dead trees being cleared at a disproportionately high 

rates. Within Australia, tree hollows are important habitat for more than 15% of vertebrate fauna. 

Critically, none of these species are primary hollow nesters that actively excavate hollows, relying 

instead on natural decay processes for hollow formation that takes a minimum of 80 years. 

Provision of artificial hollows is an increasingly popular solution to the reduction in tree hollows 

globally, with various designs of nest boxes frequently deployed for a host of species including birds. 

The effectiveness of nest boxes as even a short-term solution to tree hollow availability is 

questionable due to short lifespan, high microclimate variation, an incomplete understanding of 

species requirements, and poor nest box design. There is, therefore, a genuine need for new 

approaches to creating structures for hollow-dependent animals, with cost effectiveness an 

important consideration given the scale of intervention required. This innovative project utilised 3D 

printing technology to create lightweight, double-walled plastic nest boxes that are customisable to 

species requirements. 

Compared to existing nest box designs, these plastic structures are durable, have more comparable 

microclimatic properties to natural cavities, and can be deployed in a wide range of contexts and 

substrates. In addition to summarising thermal performance, cost, installation, maintenance and 

longevity, we demonstrate ancillary benefits of plastic nest boxes for engaging the wider community 

in nature conservation and habitat augmentation.  
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Life in the suburbs: The influence of housing density and tree cover on urban bird communities 

Humphrey, J. 
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Increasing urbanisation is a global phenomenon which threatens native biodiversity and contributes 

to biotic homogenisation. Over the next 30 years, the global urban population is predicted to 

increase by two-thirds, resulting in the significant geographic expansion of cities. This issue is of 

particular concern in Australia, where 85% of the human population already reside in urbanised 

cities and towns. 

 

The process of urban development replaces native vegetation with artificial structures, impervious 

surfaces and high human population densities. Studies of urban bird communities to date have 

demonstrated that increasing housing density has a negative impact on avian species richness, and a 

positive impact on overall biomass and avian density. Along the development gradient, bird diversity 

is typically highest in areas of low housing density, located at the urban fringe. These peri-urban 

areas offer a range of novel anthropogenic resources to birdlife, including food, shelter and nesting 

sites, in addition to existing natural values. 

 

Peri-urban habitats are now under increasing pressure from expanding urban development. Such 

development has the potential to affect the distribution and abundance of individual species and the 

composition of communities. Knowledge of how urbanisation affects birdlife, and the properties of 

urban and peri-urban landscapes that increase the likelihood of species persisting, can assist in 

planning for more sustainable cities. 

 

My PhD aims to investigate the influence of urban development on wildlife at the landscape-scale, 

by using avian communities around greater Melbourne as a case study. I will test a series of 

hypotheses relating to the relative influence of housing density and the extent of tree cover of 

whole landscapes on avian species richness, community composition, and the occurrence of 

individual species. In this poster, I will present preliminary data collected during Spring 2018 and 

Autumn 2019. 
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Urbanisation is one of the most dramatic and rapidly expanding forms of man-made change to our 

landscapes. As our urban habitats change, our bird life does as well. The loss of urban bird diversity 

has both ecological and human/cultural consequences. With over 90% of Australians living in urban 

and regional centres, for many people, the only place where they connect with the natural world is 

in their own backyards. The Birds in Backyards Program (BIBY) builds knowledge, skills and practical 

support to develop action-oriented responses to the decline of bird diversity. Begun in 1998, BIBY 

has celebrated its 20th year as a national citizen science program. Underpinned by bird monitoring 

and habitat assessments, BIBY encourages people to take conservation action for birds wherever 

you enjoy them – home, school, work, or local parks and reserves. In 2017 our surveys joined 

BirdLife Australia’s data portal Birdata. This survey data is used to inform policies, best practice 

guidelines, and provide advocacy for threatened species. We want people taking action for birds, 

informed by their own data. The ultimate goal of BIBY is a diverse urban native bird community, 

achieved by behaviour change through action research, education for sustainability and advocacy. 

Through our dedicated citizen scientists and our partners, BIBY empowers people to make changes 

at all levels (from individuals in a patch to government at landscape scales) to create and maintain 

habitat for birds.  
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Seabirds are widely recognised as among the most threatened avian groups globally. This is 

especially true of the order Procellariiformes (albatrosses, petrels, and storm petrels). Many 

processes threaten members of this order, but one recognised as particularly significant is 

anthropogenic climate change. However, direct investigations of how climate change impacts 

Procellariiformes, especially when foraging at sea, are sparse. Here we address this knowledge 

deficit by investigating climate driven shifts in habitat suitability for Procellariiformes at sea, using 

populations off south-east Australia as an exemplar. 

  

To achieve this, we analysed historical data from Tasmania, Victoria, and South Australia, generated 

from an ongoing citizen-science project spanning a 40-year period. Bathymetric, oceanographic, and 

weather conditions derived from survey efforts were integrated with these animal observations to 

form a probabilistic habitat suitability model for each Procellariiforme examined. Body condition and 

life history stage were also evaluated as predictors of site occupancy via photographic analysis of 

moult scores. The parameters and outputs of the resultant model allow for fitting to climate change 

projections, and therefore predictions of how Procellariiformes are likely to respond to habitat 

modification resulting from this global perturbation.    

 

 Our findings provide novel detail regarding habitat requirements of Procellariiformes at sea, whilst 

the integration of climate change projections with the ecological model provides evidence for how a 

threatened indicator taxon will respond to climate change in south-east Australia. These insights will 

allow for better-informed conservation action and policy in the region. Further, this method is 

transferable to similar datasets generated elsewhere in Australia and internationally, with the 

potential for global improvements in seabird conservation and management actions. 
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The primary threat to woodland bird populations is the intensification and expansion of habitat 

modification, which has been linked to bird declines world-wide. The Little Eagle Hieraaetus 

morphnoides, is an endemic, apex, woodland predator found across mainland Australia that 

exhibits large home ranges and a high nest-site fidelity. The species is currently experiencing 

declines across its range and may therefore be a suitable umbrella species for investigating 

decline in all Australian woodland birds. The aim of the study was to define the nest-site 

characteristics of the Little Eagle, establishing minimum habitat requirements for future 

conservation effort. Reproductive output, sex ratios and polymorphism were also recorded, to 

provide baseline data for future behavioral and population ecology studies. From July 2017- 

January 2018 seventeen nests were located and 27 habitat variables measured using field 

methods and ArcGIS software. Little Eagles selected for tall, emergent trees close to 

heterogeneous edges, suitable for foraging. Little Eagles nested further from sealed roads than 

smaller thoroughfares such as tracks, although a degree of plasticity in terms of tolerance to 

humans was exhibited, with one pair nesting 40 meters from a residence. Plumage colour of 

offspring appears to be inherited from the female parent and may be linked to immune defence or 

foraging strategies. This study addressed some gaps in the knowledge of nesting requirements of 

Little Eagles, however long-term surveys, banding and satellite telemetry may further assist in 

providing information on landscape use by the species, as well as providing evidence of long-term 

population trends and declines. The study is continuing for the current field season to further 

contribute data on productivity and polymorphism of the species, as well as further GIS analysis 

comparing known nest sites to randomly selected patches.   
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In recent years, social media has become an increasingly important tool for ornithologists to 

disseminate research, advertise positions, highlight relevant news and simply to network and form 

collaborations. However, many of us find social media confusing: Which platform should I use? Who 

should I follow? How do I get my research to the people who want it? What the heck is an altmetric, 

and how do I interpret it? Another question many researchers ask is why they should use social 

media in a professional capacity. Sharing research over social media has been shown to increase 

citation rates of published papers, as well as enhance overall influence in terms of geographic reach 

and media interest. Here, we outline some of the most impactful ways of using social media 

platforms such as Twitter and Facebook to share ornithological research and stay up to date with the 

latest research from others. Furthermore, we highlight some of the potential pitfalls of using social 

media, such as dealing with trolls and mental health. We also investigate how Australia and New 

Zealand compare with other parts of the world in terms of professional ornithological social media 

use. 
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The Painted Honeyeater Grantiella picta (listed as a Vulnerable species in NSW and Federally) is 

commonly associated with fruiting grey mistletoes in Weeping Myall (aka Boree) Woodland (itself 

listed as an Endangered Community under the Federal EPBC Act).  Painted Honeyeaters are known 

to migrate seasonally between inland NSW/Victoria (summer) and Queensland (winter) but little is 

known about these movement patterns, with a key question being whether individuals show site 

fidelity and return to favoured locations year after year. The species is difficult to study due to low 

numbers and thinly distributed populations located in small, widely dispersed and relatively remote 

patches of habitat. Prior to this study commencing only 83 individual Painted Honeyeaters had been 

banded and recapture rates were extremely low. 

 

The discovery of a small, isolated and particularly rich patch of mistletoe-infested Boree at Ungarie 

in central NSW has provided an ideal opportunity to test the site fidelity question. A study was 

established in 2017 to capture, band and individually colour mark Painted Honeyeaters at the site. 

The first summer season was very successful, with 39 individuals captured and banded, including 

several juveniles bred at the site that season.   The second season has now begun and has already 

resulted in marked individuals being recaptured or resighted at the site after absence over winter. 

The full second season results will be reviewed  and their significance for Painted Honeyeater 

conservation discussed. Questions for future research into Painted Honeyeater ecology and 

methodological challenges will also be discussed.  
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Autonomous recording units are now routinely used to monitor birdsong, starting to supplement 

and potentially replace human listening methods. However, to date there has been very little 

systematic comparison of human and machine detection ability. We present an experiment based 

on broadcast calls of New Zealand birds in an area of natural forest. The soundscape was monitored 

by both novice and experienced humans performing a call count, and autonomous recording units. 

We match records of when calls were broadcast with detections by both humans and machines, and 

construct a hierarchical generalised linear model of the binary variable of correct detection or not, 

with a set of covariates about the call (distance, sound direction, relative altitude, and line of sight) 

and about the listener (age, experience, and gender). The results show that machines and humans 

have similar listening ability. Humans are more homogeneous in their recording of sounds, and this 

was not affected by their individual experience or characteristics. Humans were affected by trial and 

location, in particular one of the stations located in a small but deep valley. Despite recorders being 

affected significantly more than people by distance, altitude, and line of sight, their overall detection 

probability was higher. The specific location of recorders seems to be the most important factor 

determining what they record. We examine the data collection of humans in more detail to describe 

the effect of factors above on their identification skills. 
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Backyard bird feeding is a perennially popular pastime in New Zealand. While we now understand 

the negative impacts of feeding bread and seeds on native bird communities in New Zealand, little is 

known about how sugar-water provisioning affects the behaviour and health of native species. The 

main concerns are reliance on the artificial food source and increased contacts between birds 

resulting in disease transmission and aggression. 

 

We conducted an online survey aimed at revealing typical New Zealand sugar-water feeding 

practices in urban gardens. The survey included 25 questions on feeder types, sugar concentrations 

and cleaning methods, as well as motivations to feed, demography and whether people preferred to 

support native species versus introduced species. 

 

We received responses from 574 New Zealanders (58% of a total 990 respondents) who provide 

birds with sugar water at their private gardens or backyards. According to the obtained data, the 

typical New Zealander who feeds sugar water to birds is a NZ-European (91%) female (64%) 

pensioner (44%). Most of the householders have only one feeder (74%) with a clear preference for 

commercial Tui™ Nectar Feeder and open dish (33% and 29%, respectively) types. The most popular 

sugar concentration was 110 g/L (1/2 cup/L). In most cases people clean their feeders every 2-3 days 

or weekly (29% and 25%) using hot water and a brush (79% and 57%). Interestingly, most 

respondents were motivated by supporting native nectar-feeding species, for example tui (79%), 

silvereyes (53%), or bellbirds (51%), whereas only 1% feed to attract introduced birds. 

 

The survey results will inform the next phase of our research, to assess potential risks for visiting 

birds (e.g., disease transmission and increased aggression) from common sugar-water feeding 

practices. Further, data on feeding motivations and demography will be essential in developing 

feeding guidelines for the general public. 
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The movements of nomadic species are poorly understood, being highly dynamic over time and 

space. There is an urgent need to better understand this group as current conservation approaches 

appear not to be providing adequate protection. Using five years of field survey monitoring data 

following an extreme rain event, we quantify extent of bird movement using inter-annual changes in 

species’ site persistence and abundance as a proxy, assess environmental variables driving shifts in 

site-level species’ abundance, and explore how rainfall and vegetation greenness structure the 

overall avian community. Our results largely contradict conventional wisdom for this little-studied 

bird assemblage. We found that current movement classifications likely underestimate species 

movements within arid regions of their distribution, and that variables thought to be important for 

species movements, such as rainfall and vegetation greenness, were generally poor predictors of 

species abundances. The bird community as a whole exhibited significant changes in abundance, 

biomass, and species composition at the site level over the five-year period but a common core 

assemblage persisted at the landscape level, contradicting the idea that this is a “boom and bust” 

system. This work highlights the importance of validating conventional wisdom with empirical 

methods, especially for poorly understood groups, and emphasizes the challenge of characterising 

movements of a largely opportunistic community using broad-scale environmental descriptors. 

Findings advance our understanding of arid bird community dynamics and lay groundwork for 

improving protection of this group by identifying further research priorities. 
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Anthropogenic climate change has increased maximum temperatures as well as the duration and 

frequency of extreme heat waves, and this trend is predicted to continue. When environmental 

temperatures exceed normothermic body temperatures, endotherms dissipate heat evaporatively. 

For many endotherms inhabiting arid zones, water is a limiting resource and understanding water 

budgets is thus vital for modelling their sensitivity to increasing temperatures and hence 

vulnerability to climate change. Further, incorporating fine-scale heterogeneity in environmental 

conditions at scales relevant to organisms can improve subsequent predictions of vulnerability to 

climate change. Southern Yellow-billed Hornbills (Tockus leucomelas; hereafter SYBH), whose 

distribution includes arid regions of southern Africa, can experience summer air temperatures >40°C. 

During the summer breeding season, male/female pairs of SYBH experience markedly different 

environmental conditions as the female seals herself in a natural tree cavity where she and the 

chicks rely solely on the male for food, and moreover undergoes a complete moult of flight feathers. 

The reproductive biology of SYBH provides an opportunity to test the hypothesis that sex-specific 

differences in summer microclimates lead to variations in evaporative cooling efficiency. Using open 

flow-through respirometry, we measured resting metabolic rate (RMR), total evaporative water loss 

(TEWL) and core body temperature (Tb) in male and female SYBH. We show that, once body mass 

differences are taken into account, female SYBH have significantly lower TEWL (~11%) and RMR 

(~14%) than males at high ambient temperatures (Ta >44°C), despite Tb not differing. In other words, 

females use less water and energy than males to defend similar Tb values. These findings provide the 

basis for more accurately predicting the vulnerability of this species to climate change and suggest 

that the thermal physiology of female and male SYBH may have evolved in response to sex-specific 

variation in microclimates during the breeding season. 
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The Noisy Miner (Manorina melanocephala) is a widespread, native and highly social honeyeater 

present throughout south-eastern Australia. It is described as a ‘reverse keystone’ species, given that 

it is always found in colonies, and the presence of these have a severe negative impact upon avian 

diversity through miners aggressively and cooperatively excluding other birds from these areas. The 

sex ratio is a fundamental variable in demography and population biology, and drives a number of 

behavioural and demographic patterns that could profoundly influence Noisy Miner population 

dynamics. Understanding sex ratio variations in Noisy Miner populations, both between and within 

colonies, across fragmented woodland habitat is an important research priority in investigating how 

Noisy Miner control strategies can be most effective. Experimental culls of Noisy Miners in two focal 

regions have seen rapid re-colonisation of the cleared sites within 24 hours. We therefore 

investigated original sex ratio of colonies and the sex ratio of two subsequent colonies that moved 

into the same area after Noisy Miner removals. Our findings show that the natural sex ratio was 

significantly male-biased in undisturbed and structured colonies but, after the disturbance of culling 

and re-colonisation, new colonies were at parity or in some cases even female-biased. We discuss 

the implications of this and how cofactors such as colony age structure inform our understanding of 

Noisy Miner re-colonization. 
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Birds live in environments that change from moment to moment, from day to day, and between 

seasons. These changes can be predictable, such as the daily cycle of light and dark, or unpredictable 

such as the approach of another animal. When stimuli from the external environment are perceived 

as threatening or potentially harmful the hypothalamo-pituitary-adrenal (HPA) axis is activated and 

corticosterone, a glucocorticoid hormone, is secreted by the adrenal gland. There is considerable 

variation between birds in their corticosterone responses to the same stimulus, and some birds have 

little or no response to a stimulus that evokes a large response in other animals. These differences 

between birds in hormone responses reflect differences in the sensitivity of birds to changes in their 

environment. Individual birds also have characteristic patterns of behaviour, and the size of a bird's 

corticosterone response is linked with the type of behavioural response it has to environmental 

stimuli.  Corticosterone responses and behavioural responses to environmental stimuli are together 

determined by individual characteristics called personality.  Birds with relatively low corticosterone 

responses and active behavioural responses are said to have proactive personalities, and birds with 

relatively high corticosterone responses and passive behavioural responses are said to have reactive 

personalities. Birds with low glucocorticoid responses and proactive personalities are likely to be 

more successful (have greater fitness) in constant or predictable conditions, whilst birds with 

reactive personalities and high glucocorticoid responses will be more successful in changing or 

unpredictable conditions.  Studies of corticosterone responses and personality will be useful for 

understanding relationships between individual characteristics and success in birds, and for 

predicting how birds might cope with changing environmental conditions associated with climate 

change. 
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Birds with altricial offspring need to feed them regularly, but each feeding event is a disturbance 

around the nest that may make it more visible to predators. This trade-off could be partially resolved 

by parents synchronising visits to the nest. It has been suggested that synchronisation occurs as a 

behavioural adaptation to reduce the risk of nest predation. Under this hypothesis, higher risks of 

nest predation select for stronger patterns of synchrony. We investigated this prediction over three 

timescales using nestling provisioning data from 24 passerine bird species in New Zealand and 

Tasmania. We used simulations to estimate the extent to which parents actively synchronised their 

visits to the nest, and found that in general they did not do so more than expected by chance. 

Furthermore, differences in the tendency to synchronise were not explained by likely predation 

pressure in the distant evolutionary past: New Zealand endemic species, which evolved in the 

absence of mammalian nest predators, synchronised their visits as often as species that evolved on 

the continents. Neither were these differences explained by manipulated predation risk over short 

behavioural timescales: visit synchrony was equivalent between one site in which predators were 

controlled and another site without predator control. However, within one New Zealand species, 

visit synchrony was significantly higher for mainland populations, which have been exposed to 

predatory mammals for c.800 years, than for a population on an offshore island to which predatory 

mammals were never introduced. We conclude that breeding birds may have some capacity to 

adapt the synchrony with which they provision over short evolutionary timescales, but that this does 

not generally lead to patterns of highly synchronised visits. 
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Hardwood plantations make up nearly 50% of the two million ha of forestry plantations across 

Australia, and are increasingly being recognised as important refuges for wildlife in fragmented 

landscapes. Since 2015, BirdLife and P.F. Olsen Australia have established avian biodiversity 

monitoring projects in three main areas across Australia: western Victoria, south-west Western 

Australia and Kangaroo Island South Australia. The monitoring aims to collect data for tracking long 

term trends in bird assemblages and inform the harvesting cycles required to maximise biodiversity 

and abundance. By collecting data in remnant vegetation at these sites, we can also determine if 

bird communities are responding to wider environmental conditions or localised plantation 

management practices. 

 

Here we present data from a novel partnership which aims to set industry standards for maximising 

biodiversity outcomes. Our findings show that forestry plantations provide valuable habitat for many 

common woodland birds, particularly during intermediate age-classes. Many species of conservation 

significance are also found in plantations, including Gilbert’s Honeyeater in WA and Red-tailed Black 

Cockatoo in Victoria. 
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The capture and restraint of wild birds is often necessary in ornithological research but the stress 

caused by these activities may be considerable. Vertebrates, including birds, respond to stressors by 

activating the hypothalamic-pituitary-adrenal (HPA) axis resulting in an elevation of glucocorticoids, 

mainly corticosterone (CORT) in birds, in the blood stream. To quantify the physiological stress 

response to mist netting and restraint, we measured blood plasma [CORT] in three passerines: Dark-

capped Bulbul (Pycnonotus tricolor), Southern Masked Weaver (Ploceus velatus) and Karoo Thrush 

(Turdus smithi), one columbid: Laughing Dove (Spilopelia senegalensis) and one coliiforme: Speckled 

Mousebird (Colius striatus) during the austral summer. Three of the species, Dark-capped Bulbul, 

Karoo Thrush and Laughing Dove, were also sampled in winter. The birds were caught in mist nets 

and blood samples (200 µl) collected within 3 minutes to quantify baseline [CORT], and at 5, 10, 20, 

30 and 60 minutes thereafter to quantify stress-induced [CORT]. Both baseline and peak stress-

induced [CORT] varied among the five species. Karoo Thrushes had the highest overall plasma 

[CORT], whereas Speckled Mousebirds showed the most pronounced stress response, an 8-fold 

increase in [CORT]. Among the passerines, bulbuls had the lowest baseline [CORT] and the highest 

response magnitude, a 5-fold increase, whereas thrushes and weavers had a 3-fold increase. The 

species sampled in both seasons all had lower baseline [CORT] concentrations in winter than in 

summer. While the passerine species had higher peak [CORT] in winter, mounting a 7-fold increase, 

Laughing Doves had similar response magnitudes, in both seasons, showing a 3-fold increase. These 

results indicate that different bird taxa respond differently to mist netting and restraint, and these 

responses vary seasonally, thus providing useful information to bird ringers and researchers on 

deciding which of these species to remove first from mist nets. 
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Fire can reshape landscapes, profoundly influencing the distribution of resources available to birds, 

in both space and time. Understanding the manner in which birds utilise landscapes made up of a 

mosaic of different vegetation types and seral stages is crucial for sound management of fire. This 

study examined changes in the composition of bird communities found in six different, but adjoining, 

vegetation types over a ten year period following a major wildfire within Wilsons Promontory 

National Park in 2005. Lowland Forest and Damp Forest types exhibited much more rapid 

recolonisation by a greater number and variety of birds than did Heathland or Coastal Scrub. The 

composition of the bird communities appeared to be influenced by changes over the decade in the 

availability of key food plants. The timing of the first flowering of nectar producing plants, post fire, 

corresponded with the first sightings of many nectarivorous species in those vegetation types. Very 

few bird species were found to be totally reliant on a single vegetation type or serial stage during the 

decade following the fire. It is sometimes assumed mobile species like birds will persist in fire prone 

landscapes by moving between different vegetation types and serial stages as the vegetation 

recovers from fire. We could find little evidence to suggest that this was occurring in the first ten 

years post-fire in the six vegetation types we studied. 
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Gender bias plagues historical studies of bird behaviour; males are viewed as powerful fighters, 

while females are meek and retiring. These generalisations are almost always wrong. In most 

species, each sex must fight members of their own to claim resources needed for survival and 

successful procreation. What does differ between males and females is the set of aggressive tactics 

they employ, and the motives that drive them. 

 

Countless theories describe the different reproductive benefits of both male-male and female-

female aggression. Lacking from this picture is evidence from wild birds relating high levels of same-

sex aggression to reproductive success; the fact that many birds exhibit intrasexual aggression in 

non-reproductive contexts is also frequently overlooked. Further, we know little about what drives 

high aggression in each sex; do older, healthier females reap greater rewards from choosing a life of 

combat? Is the situation similar for males? 

 

We aimed to address all three issues by using a long-studied wild population of Superb Fairy-wrens 

(Malurus cyaneus). We generated aggression by temporarily placing captured birds in a mirror-fitted 

cage; seeing their reflection triggers a wide array of same-sex interactions. We recorded the 

behavioural responses of each bird – including vocals - for comparative analysis. These birds have 

also had their reproductive output and biological metrics recorded biannually for eight years.  

 

Access to this wealth of data allows us to model the relative influence of sex and other explanatory 

variables on the syndromes of aggressive behaviours the birds display, and how these syndromes 

may influence life history. Our findings will help clarify the complex drivers and dynamics of 

intrasexual conflict in free-living birds; a more nuanced understanding of these drivers may also 

improve our ability to manage aggressive species in captive breeding scenarios. 
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Exacerbated by habitat loss, fragmentation, and degradation, a Key Threatening Process affecting 

the bird communities of eastern Australia is the increased abundance and distribution of the Noisy 

Miner (Manorina melanocephala). This highly aggressive, social, native honeyeater excludes virtually 

any similar-sized or smaller birds from the habitat they occupy, including the threatened Regent 

Honeyeater, the Swift Parrot and over 40 other woodland birds that are listed as threatened by state 

legislation. Permits can be obtained in exceptional circumstances for the removal of Noisy Miners 

from woodlands in attempts to alleviate this pressure on vulnerable woodland bird species and 

reduce eucalypt dieback. Several Noisy Miner removals have been conducted; however, results of 

removal events have varied with apparent success of some small-scale removal initiatives but failure 

of more recent, large-scale removals. We present preliminary results of a meta-analysis of official 

and unofficial Noisy Miner removals to develop hypotheses about the correlates of success and 

failure of removals. The results of this meta-analysis will inform future Noisy Miner removals, 

allowing for more targeted and site-specific removal methods. Population control of Noisy Miners 

would alleviate one of the greatest pressures to woodland bird communities, so understanding 

when and where that is feasible is crucial. 
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The lovebirds display an atypical island type vicariance unusual for a predominantly African 

continental genus. They comprise the ancestral more northerly non white-eye-ring species 

(Agapornis pullarius, A. taranta, A. swinderianus and A. canus of Madagascar), four white-eye-ring 

(WER) species (A. fischeri, A. personatus, A. lilianae and A. nigrigenus) and the ‘intermediate’ A. 

roseicollis. We investigated the bioacoustics structure of the alarm calls of the WER species and A. 

roseicollis with reference to environment and mtDNA phylogeny. Calls comprised a series of rapidly-

repeated elements composed of sever harmonics, resulting in a ‘trill’. The eleven temporal and 

frequency parameters investigated showed significant differences among the species. Principal 

components and cluster analyses demonstrated species-specific call characteristics. Results support 

the view that A. roseicollis is distinct from and the immediate ancestor of the WER species, with 

lilianae-nigrigenis and personatus-fischeri clustering together as pairs of sibling species, as proposed 

by the accepted classification. 
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Dogs are the most significant threat to adult kiwi (Apteryx spp.), and kiwi aversion training (KAT) has 

been developed to reduce the likelihood of dogs harming and killing kiwi. Training involves 

presenting dogs with a range of kiwi-related stimuli which attempt to emulate live kiwi. When a dog 

approaches the stimuli, the dog receives an electric shock via a shock collar which teaches the dog to 

avoid kiwi stimuli, and thus a live kiwi. The stimuli used can vary between trainers and may affect 

the overall efficacy of KAT. Thus, there is a need to assess the innate ‘interest’ of dogs to evaluate 

the potential relevance of difference kiwi stimuli for KAT. 

 

In this study, I assessed three groups of dogs with differing experience with kiwi: kiwi conservation 

dogs, KAT dogs, and kiwi naïve pet dogs. Dogs were presented with a kiwi carcass, a taxidermy kiwi, 

kiwi feathers, kiwi scats and a blank stimulus using a single-choice preference assessment. Dogs 

were allowed two-minutes with each stimulus and their behaviour was recorded. The amount of 

time the dogs spent within the experimental investigating a stimulus, as well as their latency to 

approach the stimulus, were used as measures of ‘interest’. 

 

On average, dogs in all three groups spent more time investigating the kiwi carcass and taxidermy 

kiwi. The duration of time the dogs spent investigating the different kiwi stimuli was not significantly 

different between the three groups. The lack of obvious learned avoidance towards kiwi stimuli by 

KAT dogs in this study suggest that dogs did not show a generalised avoidance toward kiwi stimuli. 

This poses an issue as dogs may not adequately learn to avoid live kiwi. However, the kiwi carcass 

and taxidermy kiwi may be potentially useful stimuli for use in KAT, more so than scats and feathers. 
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Bird Community of Periyakulam wetlands in Tiruchirapalli District, Tamil Nadu, Southern India was 

studied during January 2013 to December 2013.  The methodology followed was mainly 

observations using binocular the site was done by direct count. A total of 37 species belong to 8 

orders and 15 families, including 18 Resident species, 14 Resident Migrant species, 5 Migrant 

species. During the 32 species Least Concern, 5 species of Near Threatened were recorded in the 

area during the period. Little Egret, Little Cormorant, Purple Moorhen, Purple Heron, Little Grebe, 

Spot-billed Duck, Black-crowned Night-Heron, Indian Pond-Heron, Common Coot, River Tern, White-

breasted Kingfisher, Whiskered Tern etc. This wetland attracts thousands of water birds comprising 

of resident and migrant species. In the lake diversity of flora and fauna were present. The major flora 

includes Eichhornia crassipes, Phragmites karka, Zizania latifolia, Cynodon spp., Limnophila spp., 

Sagittaria spp., Saccharum latifolium, Erianthus pucerus, Erianthus ravennae, Leersia hexandra, and 

Cyperus rotundus, besides the birds species such as Euphlyctis hexadactylus, Mirghal sp. 

Ctenopharyngodon idella, Oreochromis mossambicus, Salmophasia bacaila, Puntius Filamentosus, 

Catla catla and Labeo rohita, and the water insects such as Rhithrogena germanica and dragon flies. 

Were the most abundant resident and migrant species found in the Periyakulam wetlands. 
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Throughout the East Asian Australasian Flyway, high-tide roosting sites for shorebirds are 

increasingly jeopardised by coastal development, disturbance and sea-level rise. The provision of 

supplementary, artificial roosts has the potential to restore resilience into impacted habitats.  

To date, the construction of artificial shorebird roosts has involved significant earthworks and 

hydrological alteration to create permanent, static structures. These interventions are successful in 

creating suitable shorebird habitat but can come at significant costs, have undesired effects on 

surrounding habitats and are subject to rapid degradation, particularly in intertidal habitats.  

 

Floating roost sites, whether natural or artificial, may form preferential high-tide roost sites for a 

number of reasons. They are generally consistent throughout the tide cycle and immune to climate 

change induced sea-level rise. In addition, they are resistant to terrestrial predators and vegetation 

colonisation and can be relocated on, or adjacent to tidal feeding areas. 

 

A project initiated by BirdLife Australia is trialling artificial roosts modelled on floating, long-line 

oyster bags (LLOB) as a cheap, low-impact and adaptable alternative to traditional artificial roost 

construction for shorebirds. 

 

The floating roost trial, involves deployment of 1,080 LLOB in coastal habitats in three sites in the 

East Asian Australasian Flyway; western Port Philip Bay (VIC), the Hunter Estuary (NSW) and the 

Geum Estuary (ROK). The trial’s efficacy is being tested by monitoring colonisation rate (bird and 

prey species), microclimate conditions as well as the effects they have on local ecology. 
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The Atlas of Living Australia has 26,805 records for Osprey. While widely distributed around the 

Australian Coastline, relatively little, if any, is published about the Ospreys living in Western 

Australian, their ecology, behaviours, movements, genetics, environmental  contaminant exposure 

as apex predators, and habitat and food security. 

 

This project seeks to create a long term framework spanning at least 30 years - a generation of 

Osprey - that includes multiple aspects of Osprey research, from Citizen Science observations to 

Research Institution studies of genetics and toxicology that are beyond the means of the most avid 

raptor twitcher. 

 

In doing so and combining traditional study methods such as nest observation, banding with newer 

technologies such as satellite tracking, IP camera monitoring, social media and online data collection 

portals to study, communicate and learn about our Ospreys safely and respectfully, we as a 

community can develop a greater shared understanding with which protect such an iconic species. 
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Widespread land clearing has led to global decreases in the availability of tree hollows in forest and 

woodland communities, with large trees and dead trees being cleared at a disproportionately high 

rates. Within Australia, tree hollows are important habitat for more than 15% of vertebrate fauna. 

Critically, none of these species are primary hollow nesters that actively excavate hollows, relying 

instead on natural decay processes for hollow formation that takes a minimum of 80 years. 

 

The Central West Councils Environment & Waterways Alliance (Alliance) represents a group of 19 

Councils across Central West NSW with the aim of improving environmental outcomes across the 

region. In 2016 the Alliance received funding from Central Tablelands Local Land Services to conduct 

a large-scale hollow augmentation (chainsaw hollow) and habitat enhancement project to increase 

habitat values and awareness of the Superb Parrot. 

 

This project resulted in over 200 chainsaw hollows being created across five Local Government 

Areas, five community planting events, a range of educational materials being produced, and the 

basis for a PhD project by Reannan Honey of UTS. 

 

At the time that this project was conducted it was considered one of the largest hollow 

augmentation projects completed in Australia and received media coverage locally, nationally and 

internationally. The project is now complete with preliminary data showing a wide range of species 

utilising the hollows, as well as evidence to demonstrate that the thermal properties are equivalent 

to those of natural hollows. 

 

 


