
 i

 

 

48TH ANNUAL CONFERENCE 
OF THE 

AUSTRALASIAN SOCIETY FOR THE 

STUDY OF ANIMAL BEHAVIOUR 
 

ONLINE 

28TH SEPTEMBER – 2ND OCTOBER, 2020 

 

OUR SINCERE THANKS FOR JOINING US!  
From the Organizing Committee. 

 

Chair: Geoffrey Hughes (University of New England) 

 

Kate Umbers (Western Sydney University) 

Kristal Cain (University of Auckland) 

Caitlyn Forster (University of Sydney) 

Juliane Gaviraghi Mussoi (University of Auckland) 

Tanya Latty (University of Sydney) 

Alex McQueen (Deakin University) 

Ximena Nelson (University of Canterbury) 

Caitlin Selleck (University of Melbourne) 

Joe Tomkins (University of Western Australia) 

Tom White (University of Sydney) 

 

  



 ii

FORWARD 
Geoffrey Hughes, University of New England 

ASSAB Outreach Officer & Conference Chair 
 

Didn't life seem so much simpler when last we all gathered on Waiheke Island? 
 
When things really started to go into lock down in March, and so many conferences were being 
cancelled or postponed, I had myself a lightbulb moment. As the ASSAB Student 
Representative at the time, I approached the board with a proposal to have an online, virtual 
conference. I argued that these annual conferences were hugely important to early career 
researchers. Apparently I argued a little too well, as the board loved the idea, and suggested 
I take the lead on it. (I might have started eyeing ticket prices back home to Canada that day). 
 
The months that have come since have given me a massive appreciation for all of the hard 
work that previous conference organizers put in; our team at least didn't need to worry about 
venues and food! Nonetheless, I wouldn't trade this incredible experience for all of the maple 
syrup in Canada. 
 
I want to offer my sincere thanks for the entire organizing committee. Our invited speakers 
and plenaries, for volunteering their time to give us some very interesting discussions. Our 
outreach team, Alex McQueen and Juliane Gaviraghi Mussoi, also deserve special mention 
for their efforts at spreading the word about this conference. Juliane has also done an 
incredible amount of work in preparing the Zoom sessions, to make sure that everything runs 
smoothly. Finally, I would like to thank Kate Umbers and Ximena Nelson for their unwavering 
support. 
 
I hope that this conference goes smoothly and that everyone has a good time. From the bottom 
of my heart, though, I hope we never have to do this again, and that we can all meet again in 
person next year. 
 
Geoff Hughes 

 

 

 

 

 

Special thanks to Fanny-Linn Kraft for 
designing the kea, kākāpō and sulphur-
crested cockatoo conference logos.  
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ASSAB DIVERSITY STATEMENT 
The Australasian Society for the Study of Animal Behaviour (ASSAB) celebrates diversity. We are committed 
to the open exchange of ideas and respectful debate, in a collegial, collaborative, and supportive environment.  

We wish to foster a society that recognises the inherent worth of every person – we value inclusion, dignity, 
understanding, and mutual respect. 

We recognise the traditional custodians of Country in Australia, respect indigenous science, and appreciate 
their continuing connection to land, water and community. We pay our respects to ancestors and Elders past, 
present, and emerging. 

In Aotearoa New Zealand, we recognise the distinct status of Māori as tangata whenua, and are committed to 
our role as partners in Te Tiriti o Waitangi. 

In the broader Pacific, we recognise the traditional customary authority, knowledge, and diversity of Pacific 
peoples. 

We value diversity in all forms, including gender, sexuality, race, religion, culture, ability, political affiliation, 
socioeconomic status, and language. 

We will champion equitable access, inclusion, and participation in our society and its conferences, and stand 
up against bullying, harassment and discrimination.  

 

ASSAB CONFERENCE CODE OF CONDUCT 
ASSAB celebrates diversity in all forms. We are committed to the open exchange of ideas and respectful 
debate, in a collegial, collaborative and supportive environment. We wish to foster a society that recognises 
the inherent worth of every person – we value inclusion, dignity, understanding, and mutual respect. 

At ASSAB 2020, we are dedicated to providing an enriching experience for everyone, regardless of gender, 
sexual orientation, disability, appearance, age, race, ethnicity, political affiliation, socioeconomic status, 
language, or religion – and not limited to these aspects. 

We do not tolerate harassment or hostile behaviour in any form. 

 Discriminatory language, images or jokes are not welcome at this conference  

 We reject speech or behaviour in person, in presentations or online that intimidates or 
interferes with a person’s participation or opportunity for participation in our society or 
conference in any way. 

Harassment includes but is not limited to: comments that exclude, discriminate or offend based on gender, 
religion etc.; sexual images in presentations, public spaces, twitter etc.; intimidation, stalking, following; 
harassing, recording; sustained disruption of talks or other events; unwelcome sexual attention; and 
advocating for, or encouraging, any of the above behaviour. 

Participants that are asked to stop any harassing behaviour are expected to comply immediately. Participants 
violating these rules may be sanctioned or expelled at the discretion of the conference organisers, without a 
refund. 

Protocol for conflict resolution 

It is the responsibility of the ASSAB community as a whole to promote an inclusive and positive environment.  

Report - If you are being harassed, or notice that someone else is being harassed (active bystander principle), 
or have any other concerns, please immediately contact one of the conference organisers. 

Escalate - If you have been harassed via email or social media, you may send emails or screenshots to 
conference organiser, conference@assab.org, or the society president president@assab.org. 

Resolve - The ASSAB conference organisers will require anyone engaging in harassing behaviour to cease 
immediately or face expulsion or other sanctions. 

Those sanctions can include reporting to the individual’s organisation, and supporting the afflicted in making 
informal or formal complaints via that organisation’s processes. 

If an incident results in corrective action, then ASSAB will support any one harmed by the incident, both publicly 
(where appropriate) and privately. 

If any individual encounters problems or issues attempting to help a person who has been harassed while 
following our anti-harassment policy and protocol, they are encouraged to engage with the ASSAB community.. 
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SCHEDULE OVERVIEW AND LINKS TO TALKS 
 
Date Start Times Activity Daily Zoom Link 
 AWST AEST NZST   
Monday Sept 28 0750 0950 1250 Opening & Plenary – Prof Bob Wong 

0850 1050 1350 Long talks – Causation 
1010 1210 1510 Discussion Panel – Career Paths 
1100 1300 1600 Speed talks – Causation and Ontogeny 

 

Tuesday Sept 29 0800 1000 1300 Long Talks – Survival Value  
0905 1105 1405 Long talks – Causation and Ontogeny 
1050 1250 1550 Speed talks – Ontogeny and Evolution 
1125 1325 1625 Speed talks – Evolution and Survival 

 

Wednesday Sept 30 0800 1000 1300 Plenary – Dr Christina Painting  
0850 1050 1350 Long talks – Evolution 
1010 1210 1510 Long talks – Evolution 
1130 1330 1630 Long talks - Evolution 

 

Thursday Oct 1 0800 1000 1300 Plenary – Dr Ajay Narendra  
0855 1055 1355 Long talks – Survival Value 
1015 1215 1515 Invited Presentation – Dr Bob Gosford 

Speed Talk - Survival 
1115 1315 1615 Long & Speed talks – Evolution and Survival 

 

Friday  
Oct 2 

0800 1000 1300 Long talks – Ontogeny and Survival  
0905 1105 1405 Dr Cilla Wehi, Dr Billy van Uitregt, Prof Krushil Watene – Talk Story 
0955 1155 1455 Speed talks – Survival 
1045 1245 1545 Plenary – Dr Julia Riley 
1130 1330 1630 Awards and Closing 

*AWST = Australian Western Standard Time, AEST = Australian Eastern Standard Time, NZST = New Zealand Standard Time 
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SPECIAL EVENTS 
 
In addition to our wonderful plenary speakers, we have three other sets of invited guests. 
 
Career Paths Panel – Monday 
 
We are very fortunate to host Dr Bek Christensen, Research Infrastructure Support Manager 
at QUT and President of the Ecological Society of Australia and Dr Georgia Ward-Fear, 
Postdoctoral Fellow at Macquarie University. Their careers are exciting examples of the 
possibilities available to people wishing to pursue a career in science and they have a wealth 
of knowledge about different avenues to share. 
 
Firehawks – Thursday 
 
We’re delighted to have Dr Bob Gosford, Northern Land Council talk about his work on the 
Firehawks of northern Australia. Check out the paper in the Journal of Ethnobiology! 
Bonta et al. 2017 Intentional Fire-Spreading by “Firehawk” Raptors in Northern Australia 
J. of Ethnobiology, 37(4):700-718 (2017). https://doi.org/10.2993/0278-0771-37.4.700 
 
Talk Story – Friday 
 
We’re extremely lucky to host Dr Billy van Uitregt and Prof Krushil Watene to talk about their 
journeys in science with Dr Priscilla Wehi. Dr van Uitregt (Ngā Rauru, Tūhoe, Nederlander) 
completed a PhD at UQ in evolutionary ecology & is now a lecturer in environmental studies 
at Victoria University. Prof Watene is from Massey University, received her PhD from St 
Andrews and her research is focused on social & environmental justice and Indigenous 
philosophies. Cilla is an Aotearoa New Zealand Pākehā scientist who works at the interface 
of Western and Indigenous science. Please bring your questions to this session, it will be 
lively if you all participate! 
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CONFERENCE ACTIVITIES 
 
Noticeboard 
We've created a ‘noticeboard’ where all delegates can: 

 suggest "meetups" in breakout rooms or their own Zoom sessions, e.g. Let’s have a 
spider catch up at [time, link].  

 list job postings 
 list job searchings 
 share ideas and resources 

 
We welcome our delegates to make use of this resource to socialise, and network! 
 
Socialise During Breaks 
During the scheduled breaks, we encourage our delegates to meet up with each other to 
discuss talks, discuss collaborations, ask each other questions, and just generally make 
connections! One way to organise meet ups is through our noticeboard! 
 
Zoom Background Competition 

Zoom allows you to create a virtual background. On the video button on the bottom right of 
the Zoom window is a small arrow; clicking on it will create a pop-up menu that allows you 
to select a virtual background from an image or video on your computer. 

 

Student Prizes 
Cash prizes will be presented to the best and runner up Long Talk and Speed Talk given by 
a speaker who indicated during registration that they are eligible for a student prize. Talks 
will be judged on their scientific content and their style.  
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PLENARY SPEAKERS 
(in order of appearance) 

 
SEX IN TROUBLED WATERS 
 
Professor Bob Wong 
Monash University, Australia 
 
The pursuit of mating opportunities, even at the best of times, can 
pose a significant challenge to sexually reproducing organisms. 
Charles Darwin in the Origin of Species described it as a ‘sexual 
struggle’ arising from intense competition among individuals for 
the opportunity to mate. In most animals, reproduction is finely 
attuned to the environment. So, what happens when 
environmental conditions are disturbed due to anthropogenic 
activities? One particularly insidious form of anthropogenic 
disturbance is contamination of the environment by a myriad of 
human and veterinary pharmaceuticals that can affect the 
behaviour, morphology and physiology of non-target organisms. 
In this talk, I will consider the pivotal role that reproductive 
behaviour plays in determining the fate of individuals, species 
and populations under human-induced environmental change, and discuss recent research 
investigating the ecological and evolutionary impacts of pharmaceutical contaminants on 
reproduction and mechanisms of sexual selection in fish. 
 
 
 
SEXUAL SELECTION IN WILD NEW ZEALAND ARTHROPODS 
 
Dr Chrissie Painting 
University of Waikato, New Zealand 

 
Competition for access to mates has driven the evolution of a 
spectacular array of exaggerated male traits, including those 
used as weapons. Weapons are typically possessed by only 
the males of a species, and are used in physical combat to 
compete for access to female mates. Although the benefits of 
having weapons are well-known for numerous species, we still 
do not know why there is so much diversity in the size and 
shape of weapons within and among species. I will discuss my 
research on the evolution of weaponry and complex mating 
systems in arthropods, highlighting several quirky New 
Zealand endemic species and the importance of studying 
sexual selection in wild populations.  
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AN ANT’S DAY OUT: 
VISION AND VISUAL NAVIGATION AT THE LIMITS OF SIZE AND PHOTONS 
 
Dr Ajay Narendra 
Macquarie University, Australia 
 
The need to navigate is a fundamental information processing task 
essential for most behaviours that include foraging, 
communication, mating, parental care, predator avoidance, and 
prey detection. While the principles of navigation are similar across 
animals, there are trade-offs for operating at the limits. These limits, 
for visually guided animals, are driven by either a reduction in body 
size or a decrease in the number of available photons. Ants present 
an unusual opportunity to study these within a single taxon and, in 
some cases, even within a single species. In this talk, I will present 
the navigational challenges (and some solutions) that ants 
encounter while operating at these limits. I will then showcase the 
sensory and neural adaptations that miniature and nocturnal ants 
(and other insects) have evolved to become robust navigators. 
 

 
 
 
 
 
 

 
REPTILE SOCIALITY - TIPPING THE SCALES 
 
Dr Julia Riley 
Stellenbosch University, South Africa 
 
 
Our understanding of reptile sociality, particularly of lizards and 
snakes, has grown in recent decades. Regionally, research on 
Australasian lizards have been a driving force increasing our 
understanding of this topic. However, emerging research on new 
continents and within new taxa can provide novel insights. My 
presentation will focus on the consequences of a social life for reptile 
biology and ecology through a series of case studies, and will aim to 
address the question: why does it matter if reptiles are social or not? 
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ADVICE FOR YOUNG ANIMAL BEHAVIOUR RESEARCHERS FROM 

PROFESSOR JOHN ENDLER  
 
We are very fortunate to have John Endler as a member of ASSAB, he has recently been elected a Fellow of 
the Royal Society. On request, John has provided some words of wisdom especially for this conference! Here 
are John’s words. 
 

1. Concentrate on answering basic and general questions 
about why animals do what they do. If you are too specific, 
you can probably only publish in specialist journals (not that 
this is necessarily a bad thing to do!). This does not mean that 
you must study lots of different species (unless you are doing 
comparative work); for example, I asked a lot of different 
questions just using guppies, and separately just using 
bowerbirds.  

2. Consider strategically the choice of study species on 
the basis of the questions you want to ask - otherwise 
your research could be frustrating and inefficient. For 
example, I have used guppies for asking questions requiring 
experimental population manipulation and experimental 
evolution in the wild, but could not use them for manipulating 
their visual signals. For experiments on visual signals I used 
Bowerbirds because I can manipulate their signals (bower 
ornaments) in the wild and disturb them less than they disturb 
each other (they steal from each other and destroy each other's bowers). Always strive for minimum 
disturbance to maximise your chances of recording and understanding natural behaviour rather than human-
induced artefacts. That is an additional criterion for selecting the best study species because some species 
are less sensitive to disturbance than others.  

3. Spend a lot of time doing Natural History—this is the ultimate source of new ideas and hypotheses. 
There is a lot which is totally unknown because few people do this. Record your observations and continuously 
ask "why" as well as who, what, where, and how. Don't just record behaviour, think about it and ask these 
questions all the time. Sometimes new patterns aren't noticeable until you have done lots of observations in 
the same place. These things may turn into a paper.  

4. In the field and in the lab, always ask the reporter's/writer's questions: "who, what, where, why, 
how". These expand on Tinbergen's classic four questions: 

 1. Function and adaptation (why) 

 2. Phylogenetic history (historical and genetic effects on why) 

 3. Mechanisms (proximate causation, or how) 

 4. Development (how behaviour is formed, and environmental influences) 

but also, and always, consider:  

 5. Who (what species you studied and its relationship to other species, phylogenetically and ecologically) 

 6. What (description) 

 7. Where (geographic variation and distribution) 

5. Don't do what everyone else is doing! If you are not successful in asking original "why" questions whilst 
in the field doing natural history or in the lab contemplating behaviour, then look for gaps in our knowledge by 
scanning the literature. Examples of subjects which are largely ignored include: 

 1. What ecological and biological criteria do individuals use in habitat and microhabitat choice? 

 2. What sensory cues do individuals use in habitat and microhabitat choice? 

 3. What is the relationship between physiological state and microhabitat choice? 

 4. Are choice criteria (microhabitat, food, mates, etc) and their evolution influenced by the physical 
environment?  How does the influence work? (Some optimum foraging work on this already). What about 
the biological environment? 
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 5. Behaviour is supposed to minimise the effects of natural selection from the physical environment; what 
direct evidence is there for this? How well does it work and how frequently does natural selection 
mitigation occur? 

 6. Related to the previous question: how often does niche construction occur, and what conditions favour 
it? 

 7. How often does "phylogenetic inertia" lead to what seems to be surprisingly maladaptive behaviour? Is 
this behaviour actually maladaptive, or is that an artefact of us not understanding the multiple effects of 
the physical and biological environment on fitness? 

 8. How integrated are various responses to very different environmental factors, and how does this affect 
the joint evolution of traits? Are "constraints" multivariate and do they result in particular suites of traits?  
How often does this occur across the animal kingdom?  Do some environments favour specific suites 
across different phyla? 

 9. Why are some species more sensitive to human disturbance than others? Evolutionary history? 
Ecology? Physical environment? If we only study disturbance-resistant species, are we getting a biased 
view of animal behaviour generally? 

 10. There are hundreds of other questions! You can find the gaps by doing a lot of Natural History; just 
go into the field and observe and wonder about why and how!   

Many of the gaps are due to copying behaviour on the part of researchers. Do not do what is popular because, 
by the time you get the results and submit them, it will be old news and you will not stand out from the crowd.  
In addition to a poor career choice, following others means most people just do a lot of work on the same old 
questions, hence ignoring a lot of areas, and this is bad for our subject. Over the past 40 years I have seen 
several fields stagnate several times owing to these fads, and recover when someone bothers to present novel 
ideas. 

6. If there is a choice between Interesting and Important, choose the interesting. Most "important" 
questions have been thoroughly studied with little further progress expected, unless the "important" questions 
are entirely new. Perhaps you can find one! 

7. Change universities when possible. (This is not for everyone!). I have found the presence of new 
colleagues with different backgrounds and interests highly stimulating and enjoyable and stimulate learning 
fantastic new techniques. In addition, moving is often accompanied by set-up costs, which means you can do 
totally new things without all of the innovation-inhibiting nonsense caused by conservative research councils 
who want immediate gratification and supposedly highly likely success. When you get a postdoc or other job 
offer, definitely ask for set-up costs. Often they hope you won’t ask! Even a little bit helps. I have done almost 
all of my really original work as a result of set-up funds, which don't need micromanagement justification as is 
found in grant proposals. Moreover, private foundations are often more appreciative of real innovation than 
government organisations. 

8. Publishing and communication. Let people know what you are doing. Publish in appropriate and best 
quality journals. Read the aims of a given journal and be familiar with them before submitting; no matter how 
good your results are, your paper could be rejected by a journal with different interests and purpose. In addition, 
you could use Facebook and Twitter to advertise your ideas and interesting results, but you risk being 
"scooped" if your results and ideas are really novel. A far better alternative for novel things is to use an archive 
such as bioRxiv to establish that the ideas are yours before formal publication. In addition to publication, make 
every effort to present at meetings; whether it be a talk, 3-min talk, or poster. This way people can know about 
what you are doing and you get really useful and interesting feedback. For easy access to your publications it 
is useful to have your publications in ResearchGate, which allows others to get your papers easily, as well as 
being aware of them. As an alternative, or to augment ResearchGate, I highly recommend Google Scholar, 
which collects your paper information automatically and is often faster to recognise papers than Scopus, 
ORCID, and the other commercial systems. Note also that commercial systems tend to ignore scholarly books. 

9. General. Always endeavour to find out new and interesting things about animal behaviour and behavioural 
ecology. Science is about exploration and discovery. Don't be afraid to actually explore, rather than trod the 
same old paths because they are popular or "important". It is also more fun and more rewarding to explore 
new areas. If you are thrilled and stimulated by the unknown and "why" questions, you will do very well in 
Science. 
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HOW TO USE ZOOM 
Downloading the app 

Zoom can be downloaded for free from here: https://zoom.us/  

Click on the orange "Sign Up" button on the top right of the screen and follow the prompts to register and 
create an account. You will then be prompted to download the app. 

Zoom does not require the use of a webcam or microphone; however, it will make it easier for you to interact 
with your fellow delegates. There is a chat function, where you can type messages to others, if you do not 
have a microphone. 

 

If you are having issues with Zoom, please contact conference@assab.org for assistance. 

 

Entering a session 

Each day will have a separate Zoom link, available in the Session Overview table on Page 5. Clicking the link 
for that day will bring you to the ASSAB 2020 Virtual Conference. 

 

Using the app 

At the bottom of the screen is a band of icons that you can use to control your Zoom experience. These buttons 
may disappear when you aren't using them directly, but moving your mouse over the bottom of the screen will 
make them reappear. 

On the bottom left of the screen are your video and audio controls. These will allow you to mute and unmute 
yourself (which you can often also do by pressing Ctrl +A), and turn your webcam on or off. 

In the bottom middle of your screen will be buttons that allow you to bring up lists of other participants in the 
Zoom session, bring up a chat window, a button that will allow you to share your screen (more on that later), 
and a "reactions" button that will allow you to "clap", “raise your hand”, or show a "thumbs up". 

In the Participants tab, you can right-click on your own name which will bring up the option to rename yourself 
in the session. We invite our delegates to include their preferred pronouns in their name if they would like to 
do so. 

 

Leaving a session 

On the bottom right of your screen is a large orange "End" button, which will allow you to leave the Zoom 
session. Alternatively, you can click the X button at the top right to close the Zoom window. 
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ZOOM ETIQUETTE 
During presentations, unless you are a session chair or the current speaker, please keep your microphone 
muted at all times. As listeners, please refrain from distracting movements during presentations; if you need 
to move a great deal for whatever reason, please turn off your camera before doing so. Otherwise, please 
leave your camera on if you’re comfortable doing so. It helps when the presenters can see their audience! 

Please keep Zoom virtual backgrounds tasteful and appropriate. If your background is animated, please keep 
it simple to keep bandwidth use low and avoid potentially giving your fellow delegates headaches. 

During designated question periods, please raise your hand (real or virtual) and do not unmute your 
microphone until called upon. Alternatively, type your question into the chat. 

Please do not use the chat while a presenter is speaking, so as not to distract the speakers. 

Please respect your colleagues' intellectual property; do not take screen captures of slides. If you would like 
to promote your colleagues' research on social media, please contact them directly for permission and 
promotional material. 

INSTRUCTIONS FOR PRESENTERS 
Please arrive to the session that you will be speaking in 5 minutes before the start time so that you can check 
in with the session Chair. 

When giving a presentation, you will be required to share your screen in order to show your colleagues your 
presentation slides. The "Share Screen" button in the bottom middle of the Zoom window will generate a pop-
up when you click it. If you have not done this before the conference, we urge you to try it out with a friend. 
This is also a good way to practice giving a talk online! 

You will need to have your presentation open before you can share it. Click on the presentation in the pop-up 
window, and the other participants will be able to see it.  

If you want to show something other than your main slides, you will need to click the "New Share" button, 
which is in a ribbon of buttons at the top of your screen; this ribbon is normally hidden, so you will need to 
move your mouse to the top of the Zoom window to see it. 

Important - if there are any audio parts to your presentation, you will need to click a check box at the bottom 
of the Share Screen pop-up window that says "Share Computer Sound". 

When you have finished your presentation, use the "Stop Sharing" button on the top of the Zoom Window. 

For those who have pre-recorded their presentation, we will put you in touch with your session chair, and will 
direct you to send them the recording of your presentation. 

INSTRUCTIONS FOR SESSION CHAIRPERSONS 
The session Chairpersons will be independent of the zoom hosting. Each session will have a different 
Chairperson who will manage the presentations by: 

 Introducing each speaker 
 Keeping everyone to time 
 Moderating questions 

The Zoom hosting will be done by the organising committee. The Zoom Master will act as a moderator for the 
other participants (ensuring that chat is appropriate, muting non-presenters that are being noisy, etc.). 

INSTRUCTIONS FOR ZOOM-MASTERS 
The Zoom-Masters will be the "hosts" of the Zoom session. Before beginning a session, each ZM should check 
the Security button to make sure that screen sharing is enabled. Also check the bottom of the Participants tab; 
click the three dots at the bottom to make sure that "Play Enter/Exit Chime" is not checked. Disable Attendee 
Annotation. 

In the Participants tab, right clicking on a participant brings up the options to: 

 Mute someone if they are being noisy 
 Stop someone's video if it is distracting 
 Rename someone if their "name" is inappropriate 
 Put someone in a waiting room 
 Remove someone from the session entirely (they may not be able to re-join if you remove them) 
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SCHEDULE OF TALKS 
AWST AEST NZT Session DAY 1 - MONDAY SEPTEMBER 28TH 2020 Student Chair 
0750 0950 1250 

 
Opening Address  Geoffrey 

Hughes 

0800 1000 1300 PLENARY 
SEX IN TROUBLED WATERS 

Prof Bob Wong, Monash University 
 

Tanya 
Latty 

0845 1045 1345  5 minute break   
0850 1050 1350 

Causation 
Long Talks 

Linking risk-taking traits and food-web interactions: meta-analytic and experimental approaches 
Nicholas P Moran - Technical University of Denmark 

 Caitlin 
Selleck 

0902 1102 1402 Offspring phenotypic plasticity: stressed mothers matter 
Anna Miltiadous - Deakin University 

* 

0914 1114 1414 Predator social stability creates a landscape of knowledge 
Eamonn Wooster - University of Technology Sydney 

* 

0926 1126 1426 Effects of sleep deprivation on birdsong performance in adult Australian magpies 
Juliane Gaviraghi Mussoi - University of Auckland 

* 

0938 1138 1438 White and amber light at night disrupt sleep physiology in birds 
Anne E. Aulsebrook - University of Melbourne 

 

0950 1150 1450 Calling in the heat: a vocalisation brings thermoregulatory benefits to the emitter in a desert-adapted bird 
Anais Pessato - Deakin University 

* 

1002 1202 1502  5 minute break   

1010 1210 1510 DISCUSSION 
CAREER PATHS IN SCIENCE 

Dr Bek Christensen and Dr Georgia Ward-Fear 
 Kate 

Umbers 
1055 1255 1555  5 minute break   
1100 1300 1600 

Causation & 
Ontogeny 

Speed Talks 

Olfactory cues in the mating flight of the native New Zealand Southern ant 
Eloise F Lancaster - University of Otago 

* Kate 
Umbers 

1104 1304 1604 The role of olfactory genes in the expression of rodent paternal care behavior 
Tasmin L Rymer - James Cook University 

 

1108 1308 1608 Transgenerational programing for thermal stress? Evidence from embryonic heat shock proteins 
Lorenzo Galletta - Deakin University 

* 

1112 1312 1612 From quiet-night-in to party animal: sex ratio & density affect male/female aggregations in a “harem” polygynous insect 
Matthew RE Symonds - Deakin University 

 

1116 1316 1616 Stress in the city: meta-analysis indicates no overall evidence of higher levels of stress hormones in urban vertebrates 
Megan L Head - Australian National University 

 

1120 1320 1620 Impacts of DEHP Exposure on Territory Establishment in Male Triplefins (Fosterygion capito) 
Fletcher Munsterman - University of Otago 

 

1124 1324 1624 A bibliometric study analysing the literature on division of labour in social insects 
Melita Busch - University of Otago 

* 

1128 1328 1628 Linking physiological mechanisms with evolutionary theory in sex allocation research 
Elissa Z Cameron - University of Canterbury 

 

1132 1332 1632 “Realism” of a 3D-printed stimuli is not highly determinative of response from Noisy Miners 
Jarrod E Mesken - University of New England 

* 

1134 1334 1634 Effect of compound eyes of ocellar spatial vision in bull-ants 
Bhavana Penmetcha - Macquarie University 

* 

1138 1338 1638 No personality in Hadronyche valida: spiders just get angrier 
Linda C Hernandez - James Cook University 

* 

1142 1342 1642 Does growing old make you grumpy? Personality differences between juvenile and adult Otago skinks (Oligosoma otagense) 
Holly J Thompson - University of Otago 

* 

1146 1346 1646 Beating the heat: prenatal exposure to heat-calls affect behavioural thermoregulation in an arid-adapted bird 
Eve Udino - Deakin University 

* 

1150 1350 1650 From embryo to juvenile: Testing the consistency of behavioural differences across ontogenetic stages 
Andrew C Katsis - Flinders University 

 

    Closing Remarks   
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AWST AEST NZT Session DAY 2 - TUESDAY SEPTEMBER 29TH, 2020 Student Chair 
0800 1000 1300 

Causation & 
Ontogeny 

Long Talks 

A tool-using assassin bug and the evolution of novel phenotypes 
Fernando G Soley - Universidad de Costa Rica  Andrew 

Katsis 
0812 1012 1312 Stable isotopes as a tool for understanding kea diet 

Lydia RW McLean - University of Canterbury * 

0824 1024 1324 Better the devil you know? Interaction patterns and Tasmanian devil facial tumour disease 
David G Hamilton - University of Tasmania  

0836 1036 1336 High variability in Red Tree Frog advertisement calling behaviour may act as a buffer to anthropogenic disturbance 
Brittany A Mitchell - University of New South Wales * 

0848 1048 1348 Predator-induced task sharing in cooperative cichlids 
Annika Freudiger - University of Bern/ Manchester Metropolitan University * 

0900 1100 1400  5 minute break   
0905 1105 1405 

Ontogeny 
Long Talks 

Disruption of male mating strategies in a chemically compromised environment 
Michael G Bertram - Swedish University of Agricultural Sciences 

 David 
Hamilton 

0917 1117 1417 Getting nature inside the lab using Virtual Reality 
Pavan K Kaushik - National Centre for Biological Sciences 

* 

0929 1129 1429 Beehavioural economics: Testing the phantom decoy effect in bumblebees, Bombus impatiens 
Caitlyn Y Forster - University of Sydney 

 

0941 1141 1441 Reproductive ecology and phenotypic variation of native New Zealand pipefish in intertidal seagrass beds 
Sarah P Flanagan - University of Canterbury 

 

0953 1153 1453 The impacts of pharmaceutical pollutants on host-parasite dynamics 
Lucinda C Aulsebrook - Monash University 

* 

1005 1205 1505 Effect of humidity during development on sexual conflict 
Zhuzhi Zhang - Australian National University 

* 

1017 1217 1517  30 minute break   
1050 1250 1550 

Ontogeny & 
Evolution 

Speed Talks 

Spot the Difference: Can territorial fish recognise each other as individuals? 
Dominique Harrison - University of Otago 

* Megan 
Head 

1054 1254 1554 Paternal nutrient provisioning during male pregnancy in the seahorse Hippocampus abdominalis 
Zoe MG Skalkos - University of Sydney 

 

1058 1258 1558 Effects of developmental temperature on behavioural plasticity in an Australian lizard 
Madeleine de Jong - Monash University 

* 

1102 1302 1602 Eco-evolutionary dynamics between sexually selected weaponry and foraging in tree wētā (Hemideina spp., Orthoptera) 
Priscilla M Wehi - Manaaki Whenua Landcare Research 

 

1106 1306 1606 Population level changes in within and among individual variation across multiple invasions of the delicate skink 
Annalise Naimo - Monash University 

* 

1110 1310 1610 Fast acrobatic manoeuvres enable arboreal spiders to hunt dangerous prey 
Alfonso Aceves - Macquarie University 

* 

1114 1314 1614 Individual vocal signature recognition using machine learning algorithms in a New Zealand bird, the tītītipounamu - rifleman, Acanthisitta 
chloris. 
Ines Moran - University of Auckland 

* 

1118 1318 1618  5 minute break   
1125 1325 1625 

Evolution & 
Survival 

Speed Talks 

Agonistic and movement behaviour do not co-vary in a species with alternative reproductive tactics 
Sarah J Ball - University of the Sunshine Coast 

* Manuela 
Barry 

1129 1329 1629 Can a songbird be song-less? 
Michelle M Roper - Massey University 

 

1133 1333 1633 Biologically-inspired robots to manipulate behaviour, reproduction, and ecological success of an invasive fish species 
Giovanni Polverino - University of Western Australia 

 

1137 1337 1637 Not only nocturnal: Diurnal foraging in the ogre-faced spider 
Jay A Stafstrom - Cornell University 
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AWST AEST NZT Session DAY 2 - TUESDAY SEPTEMBER 29TH, 2020 Student Chair 
1141 1341 1641 Behavioural responses of koalas to bellowing, in the context of breeding dynamics 

Alex Z Jiang - University of Queensland 
* 

1145 1345 1645 Speed accuracy trade-offs in slime moulds 
Arisa Hosokawa - University of Sydney 

* 

1149 1349 1649 The impacts of a common agricultural pollutant on behaviour and growth in the striped marsh frog (Limnodynastes peronii) 
Jack T Orford - Monash University 

* 

1153 1353 1653 Reproductive skew in a cooperatively-breeding bird 
Louis G O'Neill - Macquarie University/University of Exeter 

* 

1157 1357 1657 The effect of food availability on maternal investment in eggs: a food supplementation experiment in superb fairy-wrens 
Claire J Taylor - Australian National University 

* 

    Closing Remarks   
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AWST AEST NZT Session DAY 3 - WEDNESDAY SEPTEMBER 30TH, 2020 Student Chair 

0800 1000 1300 PLENARY SEXUAL SELECTION IN WILD NEW ZEALAND ARTHROPODS 
Dr Christina Painting, University of Waikato  Kristal 

Cain 
0845 1045 1345  5 minute break   
0850 1050 1350 Evolution  

Long Talks 
Domestication via the commensal pathway in a fish-invertebrate mutualism 
Rohan M Brooker - Deakin University 

 Marian 
Wong 

0902 1102 1402 Ants, Dance, Evolution!: extreme locomotory mimicry in Australian jumping spiders 
Andrew T Burchill - Arizona State University 

* 

0914 1114 1414 Kea show three signatures of domain-general statistical inference 
Amalia PM Bastos - University of Auckland 

* 

0926 1126 1426 No meta-analytic evidence for greater male variability in animal personalities 
Lauren M Harrison - Australian National University 

* 

0938 1138 1438 Using 3D animation to investigate how signal efficacy is affected by habitat in multiple agamid lizard species 
Xue Bian - La Trobe University 

* 

0950 1150 1450 Rapid shifts in behaviour and behavioural syndromes in a recent fish invasion 
Jack A Brand - Monash University 

* 

1002 1202 1502  5 minute break   
1010 1210 1510 Evolution 

Long Talks 
Plumage coloration follows Gloger’s rule in a ring species 
Raoul FH Ribot - Deakin University 

 Catherine 
Young 

1022 1222 1522 Evolution of complex reproductive investment strategies in response to ageing under different intensities of sperm competition in D. 
melanogaster 
Abhishek Meena - Indian Institute of Science, Education, and Research 

* 

1034 1234 1534 The effect of climate and urbanisation in the genetic structure of a cooperative breeding bird 
Constanza Leon - Australian National University 

 

1046 1246 1546 An experimental test to separate the effects of male age and mating history on female mate choice. 
Upama Aich - Australian National University 

* 

1058 1258 1558 Indirect parental effects on offspring fitness by egg-derived fluids in an external fertiliser 
Rowan A Lymbery - University of Western Australia  

 

1110 1310 1610 Chronic exposure to pharmaceutical pollution erodes behavioural variation among individuals 
Giovanni Polverino - University of Western Australia 

 

1122 1322 1622  5 minute break   
1130 1330 1630 Evolution 

Long Talks 
Paternal effects of environmental stressors induce directional asymmetry in offspring sex combs in Drosophila melanogaster 
Ana Vasconcelos - University of New South Wales 

* Amy 
Martin 

1142 1342 1642 Age or experience? The problem with problem solving 
Misha K Rowell - James Cook University 

* 

1154 1354 1654 Parental developmental experience affects vocal learning in offspring 
Fanny-Linn H Kraft - Deakin University 

* 

1206 1406 1706 Clinal lateralization of behaviour in parrots 
Andrew TD Bennett - Deakin University 

 

1218 1418 1718 Exploring the vocal development of tītipounamu (Acanthisitta chloris) as a first step to investigating vocal learning in the most basal 
Passerines 
Yen Yi Loo - University of Auckland 

* 

    Closing Remarks   
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AWST AEST NZT Session DAY 4 - THURSDAY, OCTOBER 1ST, 2020 Student Chair 

0800 1000 1300 PLENARY AN ANT’S DAY OUT: VISION AND VISUAL NAVIGATION AT THE LIMITS OF SIZE AND PHOTONS 
Dr Ajay Narendra, Macquarie University 

 Ximena 
Nelson 

0845 1045 1345  10 minute break   
0855 1055 1355 Survival Value 

Long Talks 
Beak and feather disease virus (BFDV) in wild Australian parrots 
Johane M Martens - Deakin University 

* Ximena 
Nelson 

0907 1107 1407 Shorebird embryos exhibit anti-predator responses 
Kristal N Kostoglou - Deakin University 

* 

0919 1119 1419 Biological relevance affects visual attention in jumping spiders 
Averill Moser-Rust - University of Canterbury 

* 

0931 1131 1431 Minding the Gap: Learning and visual scanning behavior in nocturnal bull ants 
Muzahid Islam - Macquarie University 

* 

0943 1143 1443 Dancing with danger: Using Taste Aversion for the conservation of reptilian predators 
Georgia Ward-Fear - Macquarie University 

 

0955 1155 1455 Hanging out to forage: dynamics of hanging chain behavior in weaver ants 
Daniele Carlesso - Macquarie University 

* 

1007 1207 1507  5 minute break   

1015 1215 1515 
INVITED 

TALK 
Fire Hawks 

Dr Bob Gosford, Northern Land Council  Fonti Kar 

1035 1235 1535 Survival Value 
Speed Talks 

Male fairy-wrens produce and maintain vibrant breeding colours irrespective of individual quality 
Alex McQueen - Deakin University 

 

1039 1239 1539 Age-dependent social behaviour in the Eastern water dragon (Intellagama lesueurii) 
Coralie Delme - university of the Sunshine Coast 

* 

1043 1243 1543 Bold New World: urbanization promotes an innate behavioral trait in a lizard 
James H Baxter-Gilbert - Stellenbosch University 

 

1047 1247 1547 Call Combining in the Western Australian magpie (Cracticus tibicen dorsalis) 
Sarah J Walsh - University of Western Australia 

* 

1051 1251 1551 Fast life-histories are associated with larger brain size in killifishes 
Will Sowersby - Osaka City University 

 

1055 1255 1555 Standing out in a crowd: A female preference for leading signals in the complex courtship of a fiddler crab 
Gabriela CM Melo - Monash University 

* 

1059 1259 1559 The risk of male sexual harassment drives female social strategies in bottlenose dolphins 
Alexis Levengood - University of the Sunshine Coast 

 

1103 1303 1603 Are NZs truffle-like fungi the ghosts of mutualisms past? 
Amy LB Martin - Manaaki Whenua Landcare Research 

 

1107 1307 1607  5 minute break   
1115 1315 1615 Survival Value 

Long Talks 
Fitness consequences of sexual selection under varying predation risk in the Trinidad guppy 
Alexandra Glavaschi - University of Padua 

* Geoff 
Hughes 

1127 1327 1627 Chlamydia in parrots! Predictors and impacts of infection 
Helena S Stokes - Deakin University 

* 

1139 1339 1639 Not so sleepy: Consistent long-term movement syndromes are linked to personality, sex and the environment in the sleepy lizard 
Marcus Michelangeli - University of California, Davis 

 

1151 1351 1651 The multilevel society of a cooperative breeding song bird 
Ettore Cammerlenghi - Monash University 

* 

1203 1403 1703 Survival Value 
Speed Talks 

The effect of light at night on nocturnal singing in a diurnal bird species 
Ashton Dickerson - University of Melbourne 

* 

1207 1407 1707 Kin selected plasticity in a threshold trait 
Samuel J Lymbery - University of Exeter 

 

1211 1411 1711 Popcorn Daphnia? Unexpected find in the stomach contents of a large freshwater turtle, Bell's turtle (Myuchelys bellii). 
Geoffrey N Hughes - University of New Englad 

* 
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AWST AEST NZT Session DAY 4 - THURSDAY, OCTOBER 1ST, 2020 Student Chair 
1215 1415 1715 Social information transfer among predators alters the eco-evolutionary dynamics of prey defences 

Liisa Hämäläinen - Macquarie University 
 

1219 1419 1719 Lighting adjustments to mitigate against deck strikes/vessel impacts 
Ariel-Michaiah Heswall - University of Auckland 

* 

1223 1423 1723 Hatchling short-necked turtles (Emydura macquarii) select aquatic vegetation habitats, but not after one month in captivity 
Claudia Santori - University of Sydney 

* 

    Closing Remarks   
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AWST AEST NZT Session DAY 5 – FRIDAY OCTOBER 2ND, 2020 Student Chair 

0800 1000 1300 Ontogeny & 
Survival 

Long Talks 

Examining behavioural differences between predator aware and predator naïve Hemideina crassidens 
Meg E Kelly - University of Otago 

* Alex 
McQueen 

0812 1012 1312 Effects of pre- and post-natal anthropogenic noise exposure on avian morphological, physiological and cognitive development 
Alizée Meillère - Deakin University 

 

0824 1024 1324 Embryonic spies: prenatal acoustic signals alter hatching and development in a songbird 
Mylene M Mariette - Deakin University 

 

0836 1036 1336 Behavioural consequences of a change in dominant-pair membership in cooperatively breeding dwarf mongooses. 
Julie M Kern - University of New England 

 

0848 1048 1348 Males wound females in violent premating struggles to avoid being cannibalised 
Nathan W Burke - University of Auckland 

 

0900 1100 1400  5 minute break   

0905 1105 1405 INVITED 
GUESTS 

TALK STORY 
Dr Billy van Uitregt, Prof Krushil Watene, and Dr Cilla Wehi 

 Cilla  
Wehi 

0950 1150 1450  5 minute break   

0955 1155 1455 Survival 
Speed Talks 

Migratory waggle dances: long term observations from natural colonies of Apis dorsata 
Sajesh Vijayan - Indian Institute of Science, Education, and Research 

* Lisa 
Hämäläinen 

0959 1159 1459 How do urban environments influence pollinator communities in Canberra, Australia? Investigating differences in plant-pollinator 
communities between urban greenspaces, and along an urbanisation gradient. 
Madison Fink - Australian National University 

* 

1003 1203 1503 Animal behaviour in ecosystems with temporal and spatial complexities: Shorebird responses to tide and habitat. 
Ngaio Balfour - University of Auckland 

* 

1007 1207 1507 Ant mediated dispersal of Extatosoma tiaratum eggs and Acacia longifolia seeds is species-dependent 
Hannah R Smart - University of New England 

 

1011 1211 1511 Using personality and cognitive assessment of individuals as a conservation tool for improving reintroduction/translocation success. 
Emily L Scicluna - La Trobe University 

* 

1015 1215 1515 Habitat preference of fish communities within New Zealand seagrass beds 
Micaela Pullen - University of Canterbury 

* 

1019 1219 1519 The effect of choice and time on antipredator responses to odour cues by wild brown rats 
Miguel A Bedoya Perez - University of Sydney 

 

1023 1223 1523 Assessing behavioural and personality traits in an endangered wallaby to improve threatened species conservation 
Kelly S Williams- La Trobe University 

* 

1027 1227 1527 The mating system of the endemic New Zealand stag beetle Geodorcus helmsi 
Luna Thomas - University of Otago 

 

1031 1231 1531 Nocturnal Parental Care in the Clown Anemonefish Amphiprion percula 
Madison L Pacaro - Boston University 

* 

1035 1235 1535  10 minute break   

1045 1245 1545 PLENARY REPTILE SOCIALITY – TIPPING THE SCALES 
Dr Julia Riley, Stellenbosch University 

 
Geoffrey 
Hughes 

1130 1330 1630  Awards and Closing Remarks   
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ABSTRACTS 
 

SCHEDULED TALKS (themed according to Tinbergen's four questions) 

 Survival Value - Fitness effects on behaviour 

 Evolution - Evolutionary effects on behaviour 

 Causation - Physiological effects on behaviour 

 Ontogeny - Developmental effects on behaviour 

 

Fast acrobatic manoeuvres enable arboreal spiders to hunt dangerous prey 

Alfonso (Poncho) Aceves; Ajay Narendra; Lizzy Lowe; Mariella Herberstein 

The coevolution of predator and prey guides many of the astonishing adaptive processes seen in 
the animal world. These include sharpening senses, perfecting deceptions or developing strategic 
cooperation for group hunting. When predators hunt dangerous prey, such as ants, they face 
higher risks than just missing a meal. Instead, they are under strong selective pressure to avoid 
injury and death. Spiders are the most speciose taxon of predators and have an astounding range 
of predatory strategies, such as group hunting, specialised silk traps, pheromone-loaded bolas, 
and aggressive mimicry. Here we report on the highly acrobatic Australian ant-slayer spider, 
Euryopis umbilicata (Theridiidae) that almost exclusively captures much larger and defended 
Camponotus ants on vertical tree-trunks. The ant-slayer appears to have evolved a highly 
specialised, and nearly flawless, strategy to capture its dangerous prey (ants). This study is a 
valuable addition to our understanding of the evolution of dangerous hunting and foraging theory. 

 

An experimental test to separate the effects of male age and mating history on female mate 
choice 

Upama Aich; Timothee Bonnet; Rebecca J Fox; Michael D Jennions 

Should females prefer older males as mates? Survival to old age might indicate the presence of 
fitness-enhancing genes that increase offspring fitness. However, studies have shown that mating 
with older males can lower female fecundity, and even reduce offspring fitness due to epigenetic 
or germline mutation effects. One problem in quantifying female choice based on male age is that 
it is usually confounded with mating history. Hence, we asked: Do females choose males based 
on their age or mating history? Here we tested if experimentally-induced variation in the mating 
history of old and young males (12-week difference in post-maturity age) affects female choice in 
the eastern mosquitofish (Gambusia holbrooki). To vary mating history, adult males were either 
allowed to freely mate with females for three weeks, or they only had visual contact with females. 
Immediately thereafter, we ran four-choice mating trials, using association time, to test the effects 
of male age and mating history on male attractiveness. Females did not prefer males based on 
either characteristic. This was not due to a lack of female choice: females spent significantly more 
time with larger males. In addition, female choice was significantly repeatable across four trials: 
twice as a virgin, twice as a non-virgin. Finally, we showed that female mating status (virgin or 
non-virgin) did not affect her choice of mate, although virgin females spent significantly more time 
associating with the males. 

 

White and amber light at night disrupt sleep physiology in birds 

Anne E Aulsebrook; Farley Connelly; Robin D Johnsson; Therésa M Jones; Raoul A Mulder; 
Michelle L Hall; Alexei L Vyssotski; John A Lesku 

Artificial light at night can disrupt sleep in humans and other animals. A key mechanism for light 
to affect sleep is via non-visual photoreceptors that are most sensitive to short-wavelength (blue) 
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light. To minimise effects of artificial light on sleep, many electronic devices shift from white (blue-
rich) to amber (blue-reduced) light in the evening. Switching outdoor lighting from white to amber 
might also benefit wildlife. However, little is known about whether these two colours of light affect 
sleep similarly in different animals. We found, by measuring brain activity, that both white and 
amber lighting disrupt sleep in birds, but that the magnitude of these effects differs between 
species. When experimentally exposed to light at night at intensities typical of urban areas, 
domestic pigeons and wild-caught Australian magpies slept less, slept less intensely, and had 
more fragmented sleep compared to when lights were switched off. In pigeons, these disruptive 
effects on sleep were similar for white and amber lighting. For magpies, amber light had less 
impact on sleep. Our results demonstrate that amber lighting can minimise sleep disruption in 
some birds, but that this benefit may not be universal. 

 

The impacts of pharmaceutical pollutants on host-parasite dynamics 

Lucinda C Aulsebrook; Matthew D Hall; Bob BM Wong 

Pharmaceutical pollution has become increasingly recognised as a threat to aquatic ecosystems. 
Many widely prescribed pharmaceuticals remain bioactive when excreted, and sewage treatment 
is often insufficient to prevent these chemicals from being released into the environment. These 
pharmaceuticals are often designed to elicit responses at low doses and target receptors that are 
often conserved in a variety of taxa, leading to concerns about the impacts of these drugs on 
wildlife. While various studies have shown that pharmaceuticals have direct effects on range of 
aquatic organisms, it has rarely been considered how these pollutants may indirectly impact 
ecological processes such as host-parasite dynamics. Here, I investigated how the 
pharmaceutical pollutant fluoxetine affects interactions between the bacterial parasite, Pasteuria 
ramosa and its host, Daphnia magna. Fluoxetine is an active ingredient in a variety of widely 
prescribed antidepressants, and has frequently been detected in the environment. I exposed D. 
magna to ecological realistic dosages of fluoxetine (30ng/L and 300ng/L) in addition to exposure 
to P. ramosa. The resulting fecundity, infection rate and mortality of D. magna under different 
fluoxetine and P. ramosa exposure treatments provide insights into the broader repercussions of 
pollutants on key ecological interactions such as host-parasite dynamics. 

 

Animal behaviour in ecosystems with temporal and spatial complexities: Shorebird 
responses to tide and habitat 

Ngaio Balfour; Lucy Kelly; Gabrielle Jones; Millar Mercer 

Understanding animals’ use of resources is central to the field of ecological animal behaviour. In 
particular, when resources are transient in time and heterogeneous in space, animals are required 
to adapt their behaviour to meet their niche requirements. Shorebirds within salt marsh 
ecosystems offer an opportunity to explore this process. Previous research provides evidence for 
adaptive behaviour, shorebirds selecting habitats which harbour key resources and shifting 
selection as habitats become transiently resource enriched. Using scan sampling across a section 
of salt marsh, we conduct an undergraduate student pilot study, examining shorebird responses 
to changes in both tide and habitat. We hypothesise a community level temporal response to tide 
for bird abundance and species richness. Further, we hypothesise species will move between 
habitats in response to tide and/or show habitat preferences. We found mixed evidence for 
community responses, with species richness significantly increasing with time to high tide, yet no 
significant change in total bird abundance. All species showed habitat preferences reflecting their 
ecologies. We explore the ability for adaptive behaviour to shape community structure and the 
temporal and spatial dimension of niche theory. Our exploration provides insights into the 
fundamental question: ‘how do species behave in complex environments?’ In our rapidly changing 
world, such insights are crucial to the protection of biodiversity. 
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Agonistic and movement behaviour do not co-vary in a species with alternative 
reproductive tactics 

Sarah J Ball; Barbara Class; Celine Frere 

A fundamental component of many alternative reproductive tactics (ARTs) is the concurrent 
expression of agonistic and movement behaviour. Despite ARTs describing these behaviours as 
a spectrum (e.g., territorial-satellite), whereby the extremes confer different mating opportunities, 
the interaction between these behaviours have rarely been tested. Accordingly, we investigate 
whether agonistic and movement behaviour form a behavioural syndrome within the context of 
ARTs in a wild population of Australian eastern water dragons, Intellagama lesueurii. We found 
no evidence of an agonistic-movement syndrome, despite both behaviours showing within-
individual repeatability. These findings indicate that agonistic and movement behaviour are 
independent components of personality. However, we did find the formation of a mobility-
syndrome between individual displacement and site fidelity. We suggest that this mobility 
syndrome may be a better proxy for designating ARTs than the individual expression of agonistic 
behaviour. 

 

Kea show three signatures of domain-general statistical inference  

Amalia PM Bastos; Alex H Taylor 

One key aspect of domain-general thought is the ability to integrate information across different 
cognitive domains. We tested whether kea (Nestor notabilis) can use relative quantities when 
predicting sampling outcomes, in a task where subjects had to indicate which of two hands that 
had sampled from two jars containing rewarding and unrewarding tokens was most likely to 
contain a rewarding token. We then tested whether kea could integrate both physical information 
about the presence of a barrier, and social information about the biased sampling of an 
experimenter, into their predictions. Our results show that kea exhibit three signatures of statistical 
inference, and can integrate knowledge across different cognitive domains to flexibly adjust their 
predictions of sampling events. This result provides evidence that true statistical inference is 
found outside of the great apes, and that aspects of domain-general thinking can convergently 
evolve in brains with a highly different structure from primates. Domain-general thinking may allow 
animals to perceive their environment in more nuanced ways and combine information to make 
sophisticated predictions about future events. This has important implications not only for our 
understanding of how intelligence evolves, but also for research focused on how to create artificial 
domain-general thought processes. 

 

Bold New World: Urbanization promotes an innate behavioural trait in a lizard 

James H Baxter-Gilbert; Julia L Riley; Martin J Whiting 

Urban areas can markedly alter behaviour, which may provide fitness advantages under a novel 
suite of selective pressures. Relatively few studies, however, have identified population-level 
behavioural changes in response to urbanisation that are not confounded by rearing environment 
or prior urban experience. We used Australian water dragons (Intellagama lesueurii) to test 
whether populations under varying levels of urbanisation differ in their innate behavioural traits. 
Eggs were collected from wild mothers and hatched in the lab. Hatchlings were then reared within 
a common-garden setup with individual behavioural traits (boldness, exploration, and neophilia) 
assayed five times across their first year. We compared behavioural traits, as well as their 
repeatability, between urban, semi-natural, and natural populations. Neophilia and exploration 
were similar among all populations. However, dragons from semi-natural populations were 
significantly bolder than those from natural populations. Urban dragons were also bolder than 
dragons from natural populations, although this trend was not significant. Dragons from semi-
natural and urban populations had similar boldness scores, suggesting a potentially biologically-
relevant difference in boldness between them and natural populations. Boldness in urban 
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individuals was also the only repeatable trait. Our study suggests that boldness is an innate, 
urban-derived behavioural trait that likely contributes to the success in urban lizards. 

 

The effect of choice and time on antipredator responses to odour cues by wild brown rats 

Miguel A Bedoya Perez; Anna N Le; Mathew S Crowther; Iain S McGregor 

The expression of antipredator behaviours and suppression of non-defensive behaviours have 
evolved to increase survival. Although there are many studies on the antipredator responses of 
rodents, there are discrepancies between the results of laboratory and field research. To gain a 
greater understanding of rodent antipredator behaviour and why these discrepancies exist, we 
analysed the antipredator responses of wild brown rats (Rattus norvegicus) to predatory 
(domestic cat) and non-predatory (common brushtail possum) odour cues in an experimental set-
up aimed at combining parameters of field and laboratory studies. We assessed the rodents’ 
ability to recognise and avoid predation risk by presenting the rats with two food sources with 
different odour cues. We detected an effect of the odour cue per night, but only in the amount of 
time spend at the feeder. When we examined the data at a finer temporal scale, we detected that 
cat fur initially elicited a strong response causing the rats to spend less time in the feeding huts 
and feeding from it compared to the control. However, these responses decreased throughout 
the night, possibly due to habituation, increased risk of starvation and/or cue ageing. We suggest 
that wild brown rats recognize and response to predator cues, but their behavioural response is 
highly adaptable and finely tune to the trade-off between predation risk and starvation that occurs 
throughout the course of short temporal scales. 

 

Clinal lateralization of behaviour in parrots 

Mathew L Berg; Sarah A Micallef; Justin R Eastwood; Raoul FH Ribot; Andrew TD Bennett 

Here we report for the first time in any animal, to our knowledge, a cline in lateralization. 
Behavioural lateralization, such as preferential use of right or left limbs, is often associated with 
cerebral lateralization, which involves information being processed differently by the brain’s two 
hemispheres. Laterality of behaviour is mostly studied in humans and other primates despite 
having evolved widely in animals. Perhaps accordingly, the possibility of geographic variation in 
laterality has been largely overlooked. Foot preferences in parrots have been established as a 
tractable model for behavioural laterality investigations, so we tested for geographic and temporal 
variation in lateralization of foot use in the crimson rosella (Platycercus elegans). In data from 9 
years, 42 locations and >450 individuals across four subspecies, we observed lateralization of 
foot use. In the morphologically highly variable P. e. adelaidae subspecies, which occupies a 
marked latitudinal habitat cline, we show that right side lateralization increased at higher (more 
southerly) latitudes. We found ambidexterity varied between subspecies and was present almost 
exclusively in the morphologically intermediate populations which occupy intermediate habitats, 
reaching 11% of individuals in one such population. Across all populations, there was strong 
lateralization at individual and population levels (with 93% of birds consistently lateralized, and 
64% using the right foot preferentially). Age, year, season, or whether the bird was perched or on 
the ground had no effects on foot preference. Using captive birds, we show that foot preferences 
were largely stable within individuals over time. Taken together, our findings provide rare 
examples of population differences in ambidexterity, and novel support for the hypothesis that 
ecological factors such as habitat and/or diet influence behavioural laterality within wild free-living 
animals. 

 

Disruption of male mating strategies in a chemically compromised environment 

Michael G Bertram; Patrick Tomkins; Minna Saaristo; Jake M Martin; Marcus Michelangeli; 
Raymond B Tomkins; Bob BM Wong 

Pharmaceuticals are accumulating in environments globally. This includes trenbolone, a growth 
promoter that enters waterways in agricultural run-off. However, whether and how drugs like 
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trenbolone impact complex behaviours in wildlife remain largely unknown. We exposed male 
guppies (Poecilia reticulata) to trenbolone and compared the response of exposed and 
unexposed males to sequentially presented large and small females. Due to a positive size-
fecundity relationship, larger females are generally expected to be preferred by males. While we 
found no evidence that the size of a previously encountered female affected the amount of mating 
behaviour performed by males during the second presentation, males from both exposure 
treatments conducted more frequent courting events towards larger females during both 
presentations, suggesting an absolute preference for greater female size. Further, across both 
presentations, trenbolone exposure caused a shift in male mating strategy towards increased 
sneaking behaviour, although male sequential investment into mating effort was not impacted. 
Our findings contribute to a growing understanding of impacts of pharmaceuticals on wildlife 
behaviour. 

 

Using 3D animation to investigate how signal efficacy is affected by habitat in multiple 
agamid lizard species 

Xue Bian; Richard Peters 

It is evident that environmental structures and habitat-specific characteristics can affect signal 
transmission such that different habitats dictate the optimal signal. Cross-habitat examination of 
signal efficacy between different habitats has helped to explain signal divergence/convergence 
between populations and species utilising acoustic and colour signals, but comparative studies in 
movement-based signals are rare due to technical difficulties in quantifying movements in nature 
and ethical restrictions in translocating animals between habitats. We suggest these issues can 
be addressed using 3D animations. We constructed 3D models of four different species of lizards 
and their respective habitats and assessed the effectiveness of each signal in their own habitat 
as well as habitats of each of the other species. The results suggest that while all four signals are 
constrained by the habitat with higher levels of environmental noise, the signal adapted to the 
nosier environment did not show an advantage in signal efficacy compare to signals from less 
noisy habitats. The results also highlighted the importance of considering signal function in 
understanding the evolutionary drives for signal structure. Our novel approach has provided novel 
information on the environmental drives for signalling behaviour and has laid the foundation for 
future investigations in motion ecology. 

 

Rapid shifts in behaviour and behavioural syndromes in a recent fish invasion 

Jack A Brand 

Behavioural traits are a key determinant of success in biological invasions. These invasions are 
a leading threat to worldwide biodiversity and have been estimated to cost billions of dollars (USD) 
in management and mitigation. However, little research has investigated how rapidly behavioural 
traits can change during the initial stages of invasion. We report the results of the first investigation 
of behavioural changes in a newly invasive population of Siamese fighting fish (Betta splendens) 
introduced into northern Australia. These fish are descendants from aquarium trade releases and 
represent an extremely recent invasion, with the first individuals reported in waterways in 2010. 
This presents an ideal model to investigate how rapidly behavioural traits change following 
biological invasions. We found that invasive fish were more active and exploratory but displayed 
decreased foraging behaviour compared to domestic fish. Further, we found a positive correlation 
between activity and foraging behaviour in domestic, but not invasive, fish. These results reveal 
how invasion can result in rapid shifts in behaviour and behavioural syndromes and highlight the 
importance of incorporating behaviour into our understanding of invasion biology. 

 

Domestication via the commensal pathway in a fish-invertebrate mutualism 

Rohan M Brooker; Jordan M Casey; Zara-Louise Cowan; Tiffany L Sih; William E Feeney 
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Domesticator-domesticate relationships are specialized mutualisms where one species provides 
multigenerational support to another in exchange for a resource or service, and through which 
both partners gain an advantage over individuals outside the relationship. While this ecological 
innovation has profoundly reshaped the world’s landscapes and biodiversity, the ecological 
circumstances that facilitate domestication remain uncertain. Longfin damselfish aggressively 
defend algae farms on which they feed. Here, we show that the protective refuge provided by 
damselfish selects a domesticator-domesticate relationship with planktonic mysid shrimps. 
Mysids passively excrete nutrients onto farms, which enriches algal composition, and improves 
fish body condition. Our results suggest that the refuge damselfish create as a by-product of algal 
cultivation and the mutual habituation that damselfish and mysids exhibit towards one another 
were instrumental in subsequent mysid domestication. These results are consistent with 
domestication via the commensal pathway, by which many common examples of animal 
domestication are hypothesized to have evolved. 

 

Ants, dance, evolution!: Extreme locomotory mimicry in Australian jumping spiders 

Andrew T Burchill; Lochlan Jones 

Spiders of the genus Myrmarachne superbly mimic both the conspicuous movement patterns and 
physical appearances of ants. However, there is a diverse range of locomotory patterns across 
ant taxa. For example, “strobe ants” of the genus Opisthopsis seem to teleport from location to 
location: they exhibit bouts of blindingly fast movement punctuated by regular, periodic pauses. 
But can the spiders mimicking their visual appearance also keep pace? Using high-speed 
cameras, we demonstrate the first documented case of genus-specific locomotory mimicry in 
spiders. We analysed the movement patterns of four ant species (two strobe ants and two ant 
species with typical movement patterns) and their spider mimics, characterizing features of their 
gaits, such as period, rhythmicity, synchrony, etc. A PCA revealed that mimic movement patterns 
are more similar to their models than to their close relatives and vice versa. Strobe ant–mimicking 
spiders also modify their “antennal illusion” to match their unique models. Most spider mimics 
wave their forelegs to imitate the sweeping antennae of ants, but neither strobe ants nor their 
mimics display this stereotyped lateral movement in their appendages. 

 

Males wound females in violent premating struggles to avoid being cannibalised 

Nathan W Burke; Greg Holwell 

Precopulatory sexual cannibalism—where females eat males without mating with them first—is 
an extreme example of sexual conflict. Females gain nutritional benefits by consuming their 
partners, but cannibalised males forfeit all current and future mating success. Males at risk of 
precopulatory cannibalism are expected to evolve courtship strategies that minimise the likelihood 
of being eaten. However, the incidence of precopulatory cannibalism in natural systems is 
typically very low, often occurring in <5% of male-female interactions, which begs the question as 
to whether selection can respond to such rare events. Here, we describe for the first time the 
courtship behaviour of the Springbok mantis, Miomantis caffra. More than 60% of interactions in 
this species end in cannibalism, mostly without mating, making it the most cannibalistic species 
on earth. Based on close observations of male-female pairs, we show that most initial contacts 
involve a violent premating struggle whereby each sex attempts to be the first to grasp hold of the 
other. Cannibalism always results when females win the struggle, and mating is the most common 
outcome when males win. We further show that males wound females with their foretibial claws 
during these struggles, resulting in females ‘bleeding’ from puncture wounds. Taken together, our 
results suggest that males use a novel set of sexually antagonistic behaviours—wrestling and 
injuring females—to avoid cannibalism and enhance mating success. 
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A bibliometric study analysing the literature on division of labour in social insects  

Melita Busch; Jennifer Jandt 

Social insects (e.g., bees, wasps, ants, termites, and some aphids and beetles) have a level of 
organization above the individual organism. Over the past century, scientists have been able to 
shed light on individual and colony levels of organization, and how it links together. Division of 
labour, where workers specialize on different tasks performed by a colony, has lots of variation 
within and between species, and there are different mechanisms that influence the organization 
of these tasks. Division of labour may also look different in different species. In honey bees, for 
example, individuals transition through tasks as they age (age polyethism); whereas in other 
species, tasks may be allocated based on body size, spatial distribution and/or physiology. I 
conducted a bibliometric study to determine how the quantity (number of publications) and quality 
(journal impact factor, citation number) of published studies on division of labour was distributed 
across the different social insect taxa. Moreover, I compared the number of studies within each 
taxa that incorporated genetics, neurobiology, and physiology. The results of this bibliometric 
study will highlight the gaps in the literature, taxonomically and mechanistically, when studying 
division of labour in social insects. 

 

The multilevel society of a cooperative breeding song bird 

Ettore Camerlenghi; Anne Peters; Carly Cook 

Many complex social systems exist in nature. The most complex of these are multilevel societies, 
where social levels are hierarchically nested within each other (e.g., family units inside bands, 
inside clans, inside troops). To date, these complex social organisations were considered to only 
occur in humans, primates and a small number of other mammalian species Yet recent research 
suggest multilevel societies might also occur within other taxonomic groups. We contribute to this 
nascent literature by documenting the first case of a multilevel society in a passerine bird - the 
superb fairy-wren (Malurus cyaneus). Over two consecutive years, we investigated social 
connections among individuals in a large population of this cooperative breeding song bird. We 
analysed the social structure of individuals during both breeding and non-breeding seasons. Our 
findings reveal a structured, multilevel society with three hierarchical social levels: breeding 
groups, nested within super groups, nested within flocks. Across a year, the multi-male breeding 
groups (stable across multiple breeding seasons), form into super groups (a stable merger 
between neighbouring breeding groups) and by winter form into flocks, where stable supergroups 
display fission and fusion dynamics. Our results provide strong evidence that multi-level sociality 
is more widespread within vertebrates that previous believed. 

 

Linking physiological mechanisms with evolutionary theory in sex allocation research 

Elissa Z Cameron 

Sex allocation theory predicts that mothers would benefit by sex-biased differential investment 
into offspring in relation to their current local condition when it maximises their lifetime 
reproductive return. In mammals, the extent of the birth sex bias can be unpredictable, suggesting 
constraints on maternal ability to adjust sex ratios. Linking the physiology of sex ratio biases with 
evolutionary theory enhances our understanding of sex allocation, and suggests several 
constraints on adaptive sex allocation. Firstly, mothers may be constrained by variation in 
physiological traits, particularly mediated during their own early development through in utero 
effects, such as testosterone levels and responsiveness to stress. Secondly, their physiology may 
be influenced more proximally, not only by their current ability to invest, but by clinically 
asymptomatic disease, including manipulative parasites. Lastly, paternal influences, such as 
sperm sex ratios and seminal plasma constituents, have been largely overlooked, but also 
influence sex ratios. A better understanding of these physiological links alters our interpretation 
of mammalian sex ratio biases, and explains inconsistencies in effect sizes. Furthermore, 
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experimental manipulation of sex ratios, for example for conservation, may be more successful if 
constraints on adjustment are considered. 

 

Hanging out to forage: Dynamics of hanging chain behaviour in weaver ants 

Daniele Carlesso; Justin McNab; Chris R Reid 

Ants are renowned for their ability to overcome environmental challenges through collective 
behaviour. A striking example is that of self-assemblages: ‘living’ structures that ants build by 
physically linking their bodies together. Self-assemblages are highly dynamic, require no central 
control and emerge solely from interactions among individuals. Oecophylla smaragdina is an 
arboreal species of ants that builds self-assembled chains to cover vertical gaps in foraging trails. 
While previous studies mostly focused on chain formation dynamics, none of these have 
investigated how chains are maintained during foraging, which is likely to be the purpose for which 
this behaviour has evolved. Here, we explored chain behaviour during recruitment to a food 
source. Preliminary results show that the number of ants involved in the chain and their density 
increase nonlinearly with the length of the gap to be covered. Interestingly, we often observe the 
presence of a small gap between the end of the chain and the platform. This gap is easily walked 
over by ants and might ensure chain functionality while reducing the number of ants sequestered 
from the foraging task. Further analyses will describe the influence of traffic dynamics on chains 
and the individual behaviour of ants when part of the structure. Our study will provide useful 
insights into self-organisation and swarm behaviour, while furthering our understanding of the 
ecological function of self-assembled structures in eusocial insects. 

 

Effects of developmental temperature on behavioural plasticity in an Australian lizard 

Madeleine de Jong; Bob Wong; David Chapple 

Vulnerability to climate change will depend on the ability of a species to adjust both its behaviour 
and physiology to rising temperatures. As behaviours, such as activity and microhabitat selection, 
directly affect temperature exposure, and are generally more plastic than physiology, they may 
be critical to short-term persistence. For oviparous reptiles, both the developmental and adult 
thermal environments can induce plastic changes in behaviour. However, little is known about 
whether these two environments interact. In this study we investigated whether the effects of 
incubation temperature differ when behaviour is examined at different temperatures. We 
incubated eggs of an Australian lizard, the delicate skink (Lampropholis delicata) across three 
fluctuating temperature treatments. At four to six weeks of age we quantified habitat choice, 
dispersal tendency and activity at two environmental temperatures. The presence of significant 
effects of developmental and environmental temperatures, as well as their interaction, was not 
consistent between behaviours. This suggests that the mechanisms underlying these differ, and 
that different behaviours will likely be impacted in distinct ways by variation in developmental 
temperature. These results shed some light on the capacity for behaviour to buffer populations 
against the selective pressure of climate change. 

 

Age-dependent social behaviour in the eastern water dragon (Intellagama lesueurii) 

Coralie Delme; Barbara Class; Celine Frere 

Animal social behaviour has always fascinated humans, inspiring scientists to study its evolution 
and the factors influencing it. In the last few decades, scientists have studied the effect of 
individuals’ attributes (e.g., sex, age, morphology) on patterns of social behaviour. Specifically, 
individuals’ age was shown to affect social behaviours, including affiliative interactions, mating 
tactics, cooperation and dominance. Most of this work has focussed on species exhibiting 
complex social behaviours (e.g., mammals and birds) but few studies have investigated age-
dependent social behaviour in other taxa, especially in reptiles. Here, we present a study on a 
wild population of Eastern water dragon inhabiting Roma Street Parkland, Brisbane, Australia. 
Eastern water dragons are a large semi-aquatic diurnal reptile and are highly gregarious. In this 
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study, we (1) investigated the effect of age on gregarious behaviour, which was described as the 
proportion of time an individual spent with others, and (2) studied the repeatability of this social 
behaviour. We found that juveniles tended to be more gregarious than adults, although this 
difference was not significant. Furthermore, both juveniles and adults were repeatable in their 
gregarious behaviour, with juveniles being more repeatable than adults. Here, repeatability of 
social behaviour may be advantageous, as it may allow individuals to predict the future behaviour 
of others and modify their own social responses. 

 

The effect of light at night on nocturnal singing in a diurnal bird species 

Ashton L Dickerson; Michelle L Hall; Therésa M Jones 

Urbanisation has dramatically changed the face of the globe, including pervasive increases in the 
presence of artificial light at night (ALAN). This change to the environment can cause shifts in a 
range of behaviours. In birds, the presence of ALAN can alter the timing of dawn and dusk 
chorusing and may result in reductions in fitness. However, studies to date have focused on 
diurnal species that are inactive at night. The effect of ALAN on diurnal bird species, such as the 
willie wagtail Rhipidura leucophrys, that actively sing at night is unknown. Having determined 
willie wagtails adjust nocturnal song with small changes in brightness of lunar light levels, we have 
now used autonomous audio recorders to record willie wagtails across locations that vary in the 
intensity of ALAN to examine whether this too, affects nocturnal song behaviour. Our results show 
that in areas with bright ALAN willie wagtails are significantly less likely to sing nocturnally. This 
research facilitates interpretation of effects of ALAN which could highlight a stressor on urban bird 
populations. 

 

How do urban environments influence pollinator communities in Canberra, Australia? 
Investigating differences in plant-pollinator communities between urban greenspaces, and 
along an urbanisation gradient. 

Madison Fink; Megan L Head; Francisco Encinas-Viso 

It has recently been established that urban habitat fragmentation is a key driver of global pollinator 
declines. Paradoxically, research also indicates that the creation of “green space” habitat in urban 
environments can support viable, biodiverse pollinator communities. In this project, we document 
and identify variation between pollinator communities in different urban greenspaces, and along 
an urban gradient. Using pollinator observation, network analysis and extinction modelling 
techniques, we have evaluated the distribution, differences and vulnerabilities of urban pollinator 
communities in Canberra, Australia. Our results identified the importance of the pollination 
services of Apis mellifera, Lasioglossum (Chilalictus), Zizina otis and Amegilla sp., as well as 
mass-flowering and weed species, to Canberra’s plant-pollinator network. Network analyses 
revealed that there were differences in plant-pollinator communities between greenspaces, and 
along the urban gradient, and that these differences were mostly driven by species composition 
and their interaction turnover. However, neither local site characteristics nor greenspace type 
predict the occurrence of any pollinator functional group, with the exception of L. (Chilalictus), 
found most often in gardens. Furthermore, a coextinction model identified that L. (Chilalictus), 
Amegilla sp. and Megachilidae were the most vulnerable to coextinction under a realistic plant 
extinction scenario. 

 

Reproductive ecology and phenotypic variation of native New Zealand pipefish in intertidal 
seagrass beds 

Sarah P Flanagan; Micaela Pullen 

The biotic and abiotic factors influencing reproductive traits and behaviours are known to vary 
across space and time. However, longitudinal studies focused on reproductive behaviours and 
sexually dimorphic traits varying with changes in ecological variables are rare. Nonetheless, 
understanding the temporal dynamics of populations is critical, especially for species that inhabit 
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habitats that are declining worldwide, such as seagrass beds. Here, we investigate the 
reproductive ecology of Stigmatopora nigra, a sexually dimorphic pipefish species native to 
Australia and New Zealand. We show the results of a one-year monitoring program of a population 
of this fish at the edge of its distributional range in New Zealand, including changes in operational 
sex ratios and the ratio of adults to juveniles. These values are compared to changes in ecological 
variables such as seagrass density, water temperature, and the resident fish community. We also 
describe changes in sexually dimorphic traits in the population across time compared to the 
variation observed throughout New Zealand. Furthermore, we compare our results with published 
data on the reproductive ecology of populations of S. nigra in Australia, where the seagrass beds 
are much more speciose and the resident fish communities are more regularly studied. Our results 
shed light on the role of temporal effects on reproductive ecology in the persistence of populations 
on the edge of a species distribution. 

 

Beehavioural economics: Testing the phantom decoy effect in bumblebees, Bombus 
impatiens 

Caitlyn Yvonne Forster; Ros Gloag; Dieter Hochuli; Thomas White; Tanya Latty 

The presence of a highly desirable but sold out option can impact consumer choice by influencing 
the consumer’s preferences of the remaining options. Experiments on humans suggest that such 
‘phantom’ alternatives can change, or even reverse, an individual’s preferences. These phantom 
alternatives can be used to nudge consumers into buying target products. Bumble bees foraging 
for flowers are faced with many choices and may make decisions in similar ways to people. It is 
possible they can be influenced by a phantom alternative when bees encounter flowers that are 
empty of nectar. Here we investigate the effect of attractive phantom alternatives on the choice 
behaviour of groups of Bumblebees, Bombus impatiens. Bees were presented with either a binary 
choice set containing two feeder types (‘the target’ and ‘the competitor’), or a trinary choice set 
containing the target, the competitor and a phantom alternative. Individual bees showed a range 
of responses to phantom decoys, but no persistent shift in preference. We did not observe an 
effect at the group-level, rather, individual bees were more likely to visit flowers with other bees 
present. Our results suggest the importance of social behaviour when applying human consumer 
behaviour in ecologically relevant settings 

 

Predator-induced task sharing in cooperative cichlids 

Annika Freudiger; Dario Josi; Michael Taborsky; Joachim Gerhard Frommen 

In cooperatively breeding species, non-breeding individuals provide alloparental care and help in 
territory maintenance and defence. Helping abilities and involved costs, benefits and risks diverge 
between group members, which calls for status-specific behavioural responses. Such role 
differentiation within a group may generate task-specific division of labour, as exemplified by 
eusocial animals. We show here that breeders and helpers of the cooperatively breeding cichlid 
Neolamprologus savoryi partition predator defence depending on intruder type and the presence 
of dependent young. In the field, we experimentally simulated intrusions by different fish species 
posing a risk either specifically to eggs, young, or adults. Breeders defended most when 
dependent young were present, while helper investment hinged mainly on their body size and on 
the potential threat posed by the respective intruders. Breeders and helpers partitioned defence 
tasks primarily when dependent young were exposed to immediate risk, with breeders investing 
mainly in antipredator defence, while helpers increased guarding and care in the breeding 
chamber. The breeders increased their defence effort especially in the treatment where helpers 
were also at risk, likely to the benefit of the latter. These findings illustrate that in a highly social 
fish different group members exhibit fine-tuned behavioural responses in dependence of costs 
and benefits caused by ecological and reproductive parameter variation. 
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Transgenerational programming for thermal stress? Evidence from embryonic heat shock 
proteins 

Lorenzo Galletta; Meagan J Craven; Tamsyn M Crowley; Katherine L Buchanan; Mylene M 
Mariette 

Understanding the mechanistic limits of phenotypic plasticity will help predict future changes in 
bird populations in a warming climate. Heat-calling is a newly described vocalization in the zebra 
finch (Taeniopygia guttata), which allows embryos to develop behavioural and physiological 
adaptations to thermal stress in later life, such as reproducing in warmer nests. But the 
transgenerational impacts are not known. Here, we investigated whether wild-derived zebra finch 
parents, which were themselves exposed prenatally to heat-calls, go on to produce embryos 
which are less sensitive to heat-stress, resulting in a transgenerational effect of prenatal acoustic 
experience. Specifically, we measured the expression levels of several heat shock protein (hsp) 
genes in embryonic zebra finches experimentally exposed to a control or heat treatment at 7 days 
post-laying. We found hsps expression increases in embryos exposed to heat stress. Moreover, 
we will discuss our results in relation to the trans-generational impacts of heat-calls on embryo 
hsp expression, predicting that embryos whose parents were exposed to heat-calls would show 
different expression levels compared to offspring of control parents. Our work addresses for the 
first time the capacity for transgenerational impacts of prenatal acoustic information for adaptive 
cellular changes promoting thermal resilience. 

 

Effects of sleep deprivation on birdsong performance in adult Australian magpies 

Juliane Gaviraghi Mussoi; Robin D Johnsson; Farley C Connelly; John A Lesku; Kristal E Cain 

Birds sing to attract mates, defend territories and manage hierarchies. Song learning and 
maintenance occur through song repetition during the day and consolidation during sleep. 
However, little is known regarding whether (and how) lack of sleep affects song performance in 
adult birds. In this study, we investigated whether whole-night sleep deprivation altered the song 
performance of Australian magpies. We deprived adult magpies of a full night of sleep through 
gentle handling. We recorded their songs the day before sleep loss (baseline), the day following 
the night-time sleep deprivation protocol (treatment), and the day after an undisturbed night of 
sleep (recovery). We found that sleep-deprived magpies sang longer songs, but sang less 
frequently. This reduction in the amount of song output continued after recovery sleep, but song 
length returned to baseline levels. Moreover, after the recovery night, birds sang at a narrower 
bandwidth than observed in baseline or treatment. Sleep-deprived birds may prioritize sleep over 
singing; however, they could also overcompensate by singing longer songs and shifting singing 
time, possibly to improve territory protection and hierarchy maintenance, or as a stress response 
following night-time disturbance. These findings indicate that sleep can have large effects on 
ecologically relevant behaviours, including singing in adult songbirds. 

 

Fitness consequences of sexual selection under varying predation risk in the Trinidad 
guppy 

Alexandra Glavaschi; Silvia Cattelan; Alessandro Grapputo; Andrea Pilastro 

In polyandrous species, male reproductive success is affected by pre- and post-copulatory traits, 
the interactions between them, and the environment in which they are expressed, with marked 
consequences for population structure and dynamics. However, these elements are rarely 
incorporated together in studies of sexual selection, potentially providing an incomplete picture of 
its outcomes. Here we set up replicate populations of equal sex ratios of Trinidad guppies Poecilia 
reticulata and allow the fish to interact and mate in two different environments: presence vs 
absence of simulated predation risk. We use a repeated-measures design, with males tested in 
both treatments with different groups of virgin females. Following paternity analysis of the resulting 
offspring, we found that female polyandry decreased under the risk of predation. Simultaneously, 
the total opportunity for sexual selection increases, while the relative contribution of 
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postcopulatory sexual selection for male reproductive success decreases under the risk of 
predation. We also describe the form of multivariate selection (linear vs nonlinear) and the most 
successful combinations of male traits (sexual behaviours, ornaments and sperm properties) in 
both treatments. We discuss our findings in the context of adaptation to environmental change 
and maintenance of variation in male sexual traits. 

 

Social information transfer among predators alters the eco-evolutionary dynamics of prey 
defences 

Liisa Hämäläinen; William Hoppitt; Hannah M Rowland; Johanna Mappes; Rose Thorogood 

Aposematic prey advertise their defences with warning signals, which leaves them vulnerable to 
attack by naïve predators. Captive experiments with avian predators suggest that social 
information about prey defences can reduce predation pressure on warningly coloured prey, but 
so far this has not been tested in the wild. Here we investigate this in a wild great tit (Parus major) 
and blue tit (Cyanistes caeruleus) population using artificial prey and automated monitoring of 
social interactions and foraging choices. Our aim was to test 1) whether birds use positive and/or 
negative social information when learning about novel palatable and unpalatable food, and 2) 
whether educated birds reverse their avoidance towards previously unpalatable food (‘models’) 
after observing others consuming similar but palatable food (‘mimics’). We found that the 
expected number of observed unpalatable feeding events (as predicted from the social network) 
reduced birds’ likelihood to choose unpalatable food. Birds relied more on social information from 
adults than from juveniles, and social transmission from adults was also important during reversal 
learning when both food types became palatable. Our results show that predators learn about 
prey palatability in nature by observing others. This helps to resolve how costly prey defences are 
maintained despite influxes of naïve juvenile predators and suggests that accounting for social 
transmission is necessary to understand coevolutionary processes. 

 

Better the devil you know? Interaction patterns and Tasmanian devil facial tumour disease 

David G Hamilton; Menna E Jones; Elissa Z Cameron; Rodrigo K Hamede 

Animal behaviour is key to the disease transmission process. In the case of the Tasmanian devil, 
spread of its transmissible cancer, devil facial tumour disease (DFTD), is driven by aggressive 
encounters between individuals. Investigation of how devils’ interaction patterns influence their 
likelihood of involvement in the transmission process is critical to our understanding of DFTD, but 
up until this point only healthy populations of devils have been studied in detail. We conducted 
the first study of interaction patterns within a Tasmanian devil population affected by DFTD in 
order to investigate how infection might alter host behaviour. Positive DFTD infection status was 
linked to both a reduction in tendency to interact with other individuals and centrality within a 
devil’s social network. This has implications for our understanding of the DFTD transmission 
process, with the role of heavily infected animals to be discussed. 

 

Spot the difference: Can territorial fish recognise each other as individuals? 

Dominique Harrison; Gerry Closs; Sheri Johnson 

Individual recognition in social animals enables the establishment of social interactions and 
behaviours. Recognition between individuals has been observed in many species, with various 
cues utilised for identification (e.g., visual, auditory, chemical, etc.). Hydrodynamic constraints 
limit morphological variation in fish, suggesting that unique body markings may play a key role in 
enabling individual recognition. This study investigated whether a territorial fish species, the 
upland bully (Gobimorphus breviceps), use facial patterning to identify and recognise each other. 
Our expectation was for individual fish to react to the presence of an unfamiliar fish with increased 
levels of activity and display, even when only visual cues were available. We allowed size-
matched individual fish to establish territories in paired adjacent aquaria, allowing only the 
exchange of visual cues between the individuals. The reactions of both individuals following 
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exposure to either a familiar or unfamiliar neighbour were monitored. This study highlights the 
importance of visual communication for territorial species, and the value of unique body patterning 
to facilitate individual recognition. 

 

No meta-analytic evidence for greater male variability in animal personalities 

Lauren M Harrison; Michael D Jennions; Daniel WA Noble 

Our personalities shape not only our view of the world, but also influence our life outcomes – 
extroverted people tend to be promoted more often than introverted people but are also more 
likely to end up in the hospital with traumatic injuries. Like humans, animals too have personalities 
that influence their life outcomes - survival and reproduction. And, like humans, animal 
personalities seem to differ not only among individuals but also between males and females. 
Depending on the personality trait, and the animal species, males often show greater variation in 
their personality than do females. Such sex differences in personality might be due to sexual 
selection or sexual dimorphism. We conducted a systematic review and meta-analysis of animal 
personality behaviours (n=2,248 effect sizes) across five taxonomic groups (n=231 species) to 
look for sex differences in personalities and the influence of sexual selection (degree of sexual 
size dimorphism, SSD) on trait means and variability. We found some male- and female-biased 
sex differences in personality means, but differences in trait variance always favoured greater 
female, not male, variability. Finally, SSD had significant interactions only with mean personality 
for some animal groups, which could reflect sex differences in life-histories rather than sexual 
selection. 

 

Stress in the city: Meta-analysis indicates no overall evidence of higher levels of stress 
hormones in urban vertebrates  

Megan L Head; Maider Iglesias-Carrasco; Upama Aich; Michael D Jennions 

As cities grow it is important to understand the long-term responses of wildlife to urban 
environments. Recently, there have been increased efforts to determine whether urbanization 
imposes stress on wild animals. One general expectation is that individuals living in urban areas 
will show higher levels of glucocorticoids, indicative of chronic stress. The empirical evidence is, 
however, mixed. Here we conduct a meta-analysis to test whether there is, on average, a 
detrimental effect of urbanisation that elevates baseline and stress-induced glucocorticoid levels 
of wild vertebrates. In addition, we investigate the role that sex, season and taxa (bird, mammal 
or other) and methodology (source of hormone sample) play in explaining variation among 
studies. We examined 34 studies from 27 species, yielding 108 effects, and found no effect of 
urbanisation on baseline or stress-induced glucocorticoid levels. In addition, none of the biological 
factors nor the methodology accounted for variation in the observed effect sizes. At face value 
our results suggest, contrary to general expectation, that urban areas are no more stressful for 
wildlife than rural or natural areas. However, we offer a few reasons why this conclusion could be 
premature. We then suggest ways to improve data collection in the hope of improving our 
understanding of how urbanization affects the health and survival of wildlife. 

 

No personality in Hadronyche valida: spiders just get angrier 

Linda C Hernandez Duran; David Wilson; Tasmin L Rymer 

Animal personality and individual plasticity provides insights into understanding how selection 
pressures affect the evolution of traits, fitness, species distribution and speciation. Variation in 
personality such as aggressiveness and boldness, together with behavioural plasticity, influence 
how animals act in different situations. There has been a recent increase in personality and 
individual plasticity in behaviour in social spiders, but these areas are largely unexplored in 
mygalormophs. We investigated personality and individual behavioural plasticity in the Australian 
funnel-web spider Hadronyche valida. We assessed aggressiveness and boldness in response 
to a predation threat over three testing periods. Interestingly, we did not find consistency in 
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aggressiveness and boldness over time suggesting that funnel-webs do not have personalities. 
However, spiders became more defensive, reducing the latency to attack an aversive stimulus, 
and increasing the number of fang movements and number of attacks. This suggests that spiders 
adjust their behaviour over time in response to a predator threat. This study is the first to 
investigate personality in an Australian mygalomorph, and provides insights into the flexibility of 
their highly aggressive behaviour 

 

Lighting adjustments to mitigate against deck strikes/vessel impacts 

Ariel-Micaiah Heswall; Kerry Lukies; Chris Gaskin; Ariel-Micaiah Heswall; Anne Gaskett 

Artificial light at night (ALAN) can negatively impact nocturnally active seabirds by causing 
disorientation, exhaustion, injury and/or mortality from collisions. The Hauraki Gulf has one of the 
world’s highest diversities of seabirds, many of them vulnerable to light pollution, including 
threatened species. While most of these species breed on offshore islands, the extensive shipping 
activity in this region puts seabirds at great risk of collisions with vessels. This study, undertaken 
on two seabird islands, tested which light intensities and colours were least attractive to seabirds 
through behavioural experiments by projecting lights into the sky and recording the attraction. We 
also modelled the lights into the visual system of seabirds to identify how seabirds perceive lights 
differently. Our experiments showed an equal statistical attraction to the light types we tested, but 
provided anecdotal observations where more research and larger sample sizes are required. The 
number of seabirds trapped in the light beam differed by island and moon phase. Most of the 
seabirds grounded occurred on Burgess Island during the flood LED treatment. Differences 
between islands likely reflected the local seabird diversity at each island. Future vessel-based 
and further land-based behavioural experiments should incorporate a greater range of moon 
phases and increasing the sample sizes for each lighting treatment. 

 

Speed accuracy trade-offs in slime moulds 

Arisa Hosokawa; Tanya Latty 

Speed-accuracy trade-offs describe the relationship between the speed of making decisions, and 
the accuracy of the resulting choice. For example, the faster I type, the less accurate I am. Fast 
decisions are typically less accurate than slow decisions, but slow decisions use up more energy 
before food can be consumed. Speed-accuracy trade-offs are well studied in animals with brains 
but have also been shown in organisms with decentralised decision-making systems such as 
insect colonies and slime moulds. Slime moulds are single-celled multinucleate organisms that 
exhibit a range of decision-making behaviour despite being brainless. We studied the slime 
mould, Physarum polycephalum, to see if they exhibited speed-accuracy trade-offs in a range of 
difficulty levels. We found weak evidence of speed-accuracy trade-offs in easier tasks, where 
there was a large difference between the high concentration and low concentration food options. 
Slime moulds that took longer to make a decision in easier tasks were more likely to choose the 
high concentration (‘correct’) food option. In the difficult task, decision accuracy was not 
influenced by how long it took for individuals to make a decision- that is, slow decisions were just 
as likely to be inaccurate as fast decisions. This shows that like many animals with brains, slime 
moulds do exhibit speed-accuracy trade-offs, but their ability to efficiently use these trade-offs 
diminish in more difficult tasks. 

 

Popcorn Daphnia? Unexpected find in the stomach contents of a large freshwater turtle, 
Bell’s turtle (Myuchelys bellii) 

Geoffrey N Hughes; Adrienne Burns; Paul G McDonald 

Freshwater turtles are typically considered to be generalist omnivores, and will commonly take 
whatever foraging opportunities present themselves. A closer examination of diets can thus reveal 
surprising results. Two adult female Bell’s turtles (Myuchelys bellii) were captured in October of 
2019 and subjected to stomach flushing. Their stomach contents consisted entirely of Daphnia 
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spp., an unanticipated result considering the size of the turtles (1.5 kg and 2.7 kg). The smaller 
turtle had an estimated 3200 individual Daphnia in their stomach contents, and larger other had 
approximately 1100 individuals; the larger turtle had potentially impaired vision from cataracts in 
both eyes. There were scavenging opportunities in the form of two dead sheep in the pool at the 
time of capture, but no indication that the Bell’s turtles had been feeding on them. Such large 
turtles consuming such small prey in these quantities has not, to our knowledge, been previously 
observed, and leads to some potentially interesting lines of study on Bell’s turtle feeding 
behaviour. Are Bell’s turtles opportunistic filter feeders? 

 

Minding the gap: Learning and visual scanning behaviour in nocturnal bull ants 

Muzahid Islam; Ken Cheng 

Insects possess small brains but exhibit sophisticated behavioural performances. To understand 
the complex behaviour, we focused on learning and visual scanning behaviour in the Australian 
nocturnal bull ant, Myrmecia midas, which forages on nearby eucalyptus trees. We examined the 
gap learning and behaviour of M. midas ants when they encountered a barrier on their foraging 
route and have to find a gap to get to their destination. To conduct the experiments, we made a 
50-cm gap between symmetrical large black screens (4m x 2m), 1m distance towards the nest 
direction from the centre of the releasing platform in both familiar (on-route) and semi-familiar (off-
route) environments. Foragers were displaced and observed for up to 3 learning trips with the 
changed conditions in both familiar and semi-familiar environments. Results found that on the 
familiar route, individual foragers learn the gap quickly compared to the gap in the semi-familiar 
environment. When the route was less familiar and the panorama was changed, foragers had 
less success in finding the gap and performed more scans on their way home. Scene familiarity 
played a significant role in visual scanning behaviour. In both on-route and off-route environments, 
panoramic changes significantly affected learning, initial orientation and scanning behaviour. 
Nevertheless, over trips, success at gap finding increased, visual scans were reduced, the paths 
became straighter, and individuals took less time to reach the goal. 

 

Behavioural responses of koalas to bellowing, in the context of breeding dynamics 

Alex Z Jiang; Bill Ellis; Peter Murray; Andrew Tribe; Clive Phillips 

Koala bellows are vocalizations produced primarily by male koalas during the breeding season 
and are closely associated with their breeding behaviour. However, the actual effects of bellows 
on koala breeding behaviour remain unclear. Previous studies have found that koalas are able to 
identify the different body sizes of individual male koala from their bellows. It was proposed that 
during breeding season, males stay away from each other and use bellows to attract females, 
while oestrous females take the initiative and search for large males to mate. However, this has 
yet to be observed in the field. The aim of this study is to test the effects of bellows on free-ranging 
koalas, and to explore the koala breeding dynamic via several experiments broadcasting bellow 
playbacks, collected from small and large males, to free-ranging koalas. The relationship between 
koala bellow and activity, and evidence of koala reactions towards various playbacks, is observed 
using GPS collar system and cameras in the field. Preliminary results have shown that adult males 
tended to approach small koala bellows, while young males (<2yro) and females showed no 
obvious tendencies. This project will extend our understanding of koala breeding behaviour and 
consequently improve the effectiveness of future conservation strategies, which is especially 
important with the urgent need to restore koala populations after the 2019 bushfire crisis. 

 

From embryo to juvenile: Testing the consistency of behavioural differences across 
ontogenetic stages 

Andrew C Katsis; Christine Evans; Mark E Hauber; Diane Colombelli-Négrel; Sonia Kleindorfer 

Individuals within a population often exhibit repeatable behavioural differences that are 
maintained both over time and across contexts, known as personality or temperament. Although 
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a body of research shows that personality can remain consistent throughout adult life, it is less 
clear when these behavioural differences first arise and if they are maintained across ontogenetic 
stages. To test this, we measured individual behavioural differences across three life history 
stages (embryos, nestlings and free-flying fledglings) in a wild population of superb fairy-wrens, 
Malurus cyaneus. First, in the final days of incubation, we assessed embryos’ discrimination of 
conspecific call playback, using a device that detects heart rate and movement inside the egg. 
One week after these individuals hatched, we measured their docility and aggression to handling 
as nestlings. Finally, we captured individuals after fledging to quantify their exploratory behaviour 
in a novel environment and their response to mirror image stimulation. Although behavioural traits 
were often correlated at each ontogenetic stage, forming possible behavioural syndromes, we 
found no evidence for behavioural continuity across stages. These findings indicate that 
consistent differences in behaviour may not become established in this species until later in 
development. 

 

Getting nature inside the lab using Virtual Reality 

Pavan K Kaushik; Marian Renz; Shannon B Olsson 

The exemplary search capabilities of flying insects have established them as one of the most 
diverse taxa on Earth. However, we still lack the fundamental ability to quantify, represent, and 
predict trajectories under natural contexts to understand search and its applications. For example, 
flying insects have evolved in complex multimodal three-dimensional (3D) environments, but we 
do not yet understand which features of the natural world are used to locate distant objects. Here, 
we independently and dynamically manipulate 3D objects, airflow fields, and odour plumes in 
virtual reality over large spatial and temporal scales. We demonstrate that flies make use of 
features such as foreground segmentation, perspective, motion parallax, and integration of 
multiple modalities to navigate to objects in a complex 3D landscape while in flight. Using the 
apple fly Rhagoletis pomonella, we then measure their reactive distance to objects and show that 
these flies use perspective and local parallax cues to distinguish and navigate to virtual objects 
of different sizes and distances. We also show that apple flies can orient in the absence of optic 
flow by using only directional airflow cues, and require simultaneous odour and directional airflow 
input for plume following to a host volatile blend. The elucidation of these features unlocks 
parameters underlying insect behaviour such as reactive space, optimal foraging, and dispersal, 
as well as better autonomous robots. 

 

Examining behavioural differences between predator aware and predator naïve Hemideina 
crassidens 

Meg E Kelly; Sheri Johnson; Priscilla Wehi 

New Zealand’s endemic fauna face a significant risk of population decline due to predation from 
introduced predators. This is partially due to the lack of shared evolutionary history with terrestrial 
mammalian predators, preventing endemic fauna from developing significant antipredator 
behaviours to cope with mammalian predators. Significant population declines have been 
observed in New Zealand wētā, primarily due to predation from introduced rats. While general 
antipredator behaviours in this group are documented, behavioural differences between groups 
with differing mammalian predator exposure have not been examined in detail. This study 
examines differences in activity, refuge seeking, and aggression between wētā living in predator-
free habitats and those living in urban, non-controlled areas. A ‘predator-free’ group of H. 
crassidens was assessed within Zealandia, a predator-free sanctuary in Wellington. A second, 
‘non-controlled’ group were gathered from urban sites in the Wellington area and were assessed 
in the field. Repeated measures of behaviour were video recorded and analysed using EthoVision 
XT behavioural quantification software. Behavioural differences between predator aware and 
predator naïve wētā may indicate that particular groups of wētā are at risk if they experience a 
sudden change in predation pressure (i.e., translocation of captive reared individuals, or 
populations that experience lapses in predator control). 
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Behavioural consequences of a change in dominant-pair membership in cooperatively 
breeding dwarf mongooses 

Julie M Kern; Amy Morris-Drake; Andy N Radford 

In cooperatively breeding species, where a dominant pair monopolizes reproduction, the 
reproductive consequences of a loss of dominance are well known. Yet the short-term behavioural 
consequences of a change in dominant-pair membership, especially for non-breeding group 
members, remain under-explored. Here, we used long-term behavioural observations and life-
history data to examine changes in several cooperative behaviours—territorial defence, sentinel 
behaviour and grooming—in the immediate aftermath of a change in dominant-pair membership 
in habituated wild dwarf mongoose (Helogale parvula) groups. Dwarf mongooses invested more 
in territorial defence, increasing the rate of latrining (faeces and scent-mark deposition at latrine 
sites) and inter-group encounters, acted more regularly as sentinels (raised guards), and invested 
more in grooming of groupmates in the fortnight after a dominance change compared to the 
fortnight before. Crucially, these behavioural changes led to a decrease in daily body-mass gain 
in the fortnight after a dominance change compared to the fortnight before. These findings 
suggest that dominance changes have tangible implications for remaining group members, and 
suggest the need for greater consideration of the short-term intra-group consequences of a 
change in dominant-pair membership in cooperative breeders. 

 

Shorebird embryos exhibit anti-predator responses 

Kristal Nicole Kostoglou 

Ground-nesting shorebirds rely on egg crypsis as one of their main anti-predator defence 
strategies. Avian embryos vocalise late in incubation and communicate with parents through the 
eggshell, but the presence of such calls may compromise crypsis. Conceivably, embryos may 
cease calling when exposed to signals that suggest a predator is nearby (acoustic crypsis), but 
this has not been studied. Signals of nearby predators may include bird calls (predator, parental 
alarm), parental heart rate (higher when predators are nearby) or changes in light and 
temperature (incubators leave nests when predators are nearby). Experiments using eggs of red-
capped plovers Charadrius ruficapillus and masked lapwings Vanellus miles examined whether 
presence and rate of embryonic vocalisations varied with exposure to the above factors. For both 
species, exposure to predator calls caused a decrease in embryonic calling. For red-capped 
plovers, exposure to light/changed temperature also led to decreased calling. Parental heart rate 
(tested only in lapwings) and exposure to light/temperature change had no influence on the 
presence or rate of embryonic vocalisations for masked lapwings. I show that embryos are able 
to respond to predator calls and light/temperature levels as cues, and engage in anti-predator 
behaviour before hatching. 

 

Parental developmental experience affects vocal learning in offspring 

Fanny-Linn H Kraft; Ondi L Crino; David F Clayton; Julia M George; Katherine L Buchanan 

Learning forms a key aspect of the developmental plasticity that allows animals to adapt to local 
environmental conditions. Vocal learning in songbirds is controlled by well-documented neural 
mechanisms and has previously been shown to be affected by conditions during early 
development. We tested the cross-generational impact of developmental stress on vocal learning 
in subsequent generations, by first exposing one generation of songbird nestlings to stress 
(corticosterone treatment), and then quantifying the ability of their offspring to copy and recognize 
tutor song. We assessed two behavioural measures of song copy accuracy, and we also assayed 
immediate early gene expression in the auditory forebrain as an indicator of neural activity in 
response to tutor or novel song playback. We found that both song copying accuracy and brain 
gene expression during song playback were affected by whether their parents had experienced 
early developmental stress. Our results demonstrate for the first time that there are impacts of 
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parental developmental stress on offspring vocal learning and brain gene expression. Our findings 
have implications for the long-term evolution of song as a criteria for mate choice and resource 
defence, as well as the long-term impacts on population dynamics and cognition. 

 

Olfactory cues in the mating flight of the native New Zealand Southern ant  

Eloise F Lancaster; Jenny Jandt 

Ants use olfactory cues in a number of different ways to engage in their eusocial life cycle. In the 
understudied but widespread native New Zealand species, Monomorium antarcticum, olfactory 
cues are employed during mating flight initiation which trigger aggressive behaviour in workers 
towards winged alates. This behaviour involves increased worker activity and prevention of alate 
flight via biting and climbing on alates’ backs. This behaviour may be due to changes in cuticular 
hydrocarbons, a chemical profile shared between ants living in the same nest, known to shift 
rapidly during reproductive maturity. However, in red imported fire ants, Solenopsis invicta, this 
behaviour was observed in response to excitant alarm pheromones released by alates. We are 
proposing to investigate the chemical ecology of M. antarcticum alates over the course of 
reproductive development in order to determine which signals are causing this worker behaviour. 
We will test two hypotheses: 1) If workers are attacking their own alates due to changes in CHC 
profiles, the alate cuticular hydrocarbon profile should not match that of the colony. Alternatively, 
2) If alates are releasing an alarm pheromone, the worker response should be experimentally 
inducible outside of mating flight. This study will not only provide additional information into a 
native ant’s life cycle, but will also allow insight into the wider role of chemical ecology in the ant 
colony’s reproductive cycle. 

 

The effect of climate and urbanisation in the genetic structure of a cooperative breeding 
bird 

Constanza Leon; Sam Banks; Nadeena Beck; Rob Heinsohn 

Environmental variability may affect demographic processes such as mortality and dispersal 
which can eventually define the fine-scale genetic structure of cooperatively breeding populations, 
and the direct and indirect fitness opportunities for individuals. We investigated the impact of two 
types of environmental variability, climate and habitat alteration, on the population genetic 
structure and dispersal patterns of an obligate cooperatively breeding bird species, the white-
winged chough (Corcorax melanorhamphos). We compared groups of choughs sampled over 
several years of above average rainfall, with data from a previous study in the area conducted 
during a drought period. Chough groups had similar genetic differentiation among groups during 
both drought and non-drought periods. However, we found female-biased dispersal during 
abundant rainfall, which contrasts with the previous study’s result, in which dispersal was not sex-
biased. We also examined differences in genetic structure in the present study, between groups 
breeding in suburbs versus native woodlands, finding higher within group relatedness in woodland 
birds. We suggest that higher mortality in chough populations (both during a drought, and in 
suburban habitats) leads to higher breeding opportunities, resulting in increased dispersal, and 
reflecting lower group stability. The results show us how cooperative breeders’ social structure is 
impacted by environmental change, including climate and urbanisation. 

 

The risk of male sexual harassment drives female social strategies in bottlenose dolphins 

Alexis Levengood; Janet Mann; Vivienne Foroughirad; Ewa Krzyszczyk; Celine Frere 

Sexual conflict over incongruent reproductive strategies is ubiquitous across sexually reproducing 
species. At the core of this conflict lies adaptive male strategies, such as sexual harassment, to 
overcome female resistance to mating and female strategies to minimize the associated costs. 
Among group-living species, spatial segregation, fleeing, and allied support are well-documented 
female social strategies. However, a commonly overlooked female strategy includes long-term 
avoidances to avoid the risk of male sexual harassment altogether. Using a longitudinal study on 
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bottlenose dolphins, we examined the long-term social strategies that females use to minimize 
the risk of male sexual harassment and how these vary by habitat. We show that females utilize 
multiple, differing, social strategies, depending on their preferred habitat and perceived risk of 
male sexual harassment. Specifically, females using deep open waters increased long-term 
intersexual preferences and avoidances, while decreasing their casual (i.e., weaker) associations 
when the sex ratio was male-biased. In contrast, females who preferentially used shallow and 
channel habitats increased intrasexual casual associations when the sex ratio was male-biased. 
Our results emphasize that male sexual harassment is a significant driver of female social 
behaviour and extend previous research by highlighting the effect of habitat on the use of long-
term female social strategies to reduce the risk of male sexual harassment. 

 

Exploring the vocal development of tītipounamu (Acanthisitta chloris) as a first step to 
investigating vocal learning in the most basal Passerines 

Yen Yi Loo; Ines G Moran; Michelle Hall; Kristal E Cain 

Vocal learning is thought to have evolved independently in three avian clades, namely the oscine 
songbirds, parrots and hummingbirds. The most studied are the oscines, where most vocal 
learners have prolonged vocal development periods occurring in distinct phases. Recent genetic 
evidence has discovered that the songbird and parrot lineages share a common ancestor, linked 
only by the New Zealand wrens (suborder: Acanthisittidae), which raises the question of whether 
these two groups also share a common origin of the vocal learning trait. The vocal behaviour of 
Acanthisittidae is largely unexplored. Indeed, vocal development studies are biased towards 
highly derived songbird species. This creates assumptions that may not be applicable to the 
ancestral state of these songbirds. To fill this knowledge gap, we studied the vocal development 
of juvenile tītipounamu (Acanthisitta chloris granti), one of the two extant species in this suborder. 
We monitored several types of juvenile vocalizations, documenting onset dates and structural 
changes during the vocal development period. We found evidence of slow transitioning from 
juvenile to adult calls, and some stereotypical call types used only in juveniles. This study explores 
the plastic call phase in this species and provides an opportunity to infer their vocal learning ability. 

 

Indirect parental effects on offspring fitness by egg-derived fluids in an external fertiliser 

Rowan A Lymbery; Jacob D Berson; Jonathan P Evans 

The influence of parents on offspring phenotypes via nongenetic inheritance is currently a major 
focus in evolutionary biology. Recent evidence suggests that sexual interactions among males 
and females, both before and during mating, are important mediators of such nongenetic effects. 
However, the potential for sexual interactions beyond mating, i.e., among sperm and eggs, to 
induce nongenetic inheritance remains under-investigated. Here, we test for such effects using 
an emerging model system for studying gamete interactions, the externally fertilising mussel, 
Mytilus galloprovincialis. We employed a split-ejaculate design to test whether exposing sperm to 
egg-derived chemicals (ECs) from one female would affect fertilisation rate and offspring survival 
when those same sperm were used to fertilise the eggs of a different female. We found significant 
and independent effects of ECs from non-fertilising females on both fertilisation rate and offspring 
survival. The effect on offspring survival indicates that EC-driven interactions can have 
transgenerational implications for offspring fitness independent of the genotypes inherited by 
those offspring. These findings provide a rare test of nongenetic inheritance driven exclusively by 
interactions at the level of gametes, and to our knowledge the first evidence that such effects can 
be driven by the gametic fluids of females. 

 

Kin selected plasticity in a threshold trait 

Samuel J Lymbery; David J Hosken; Joseph L Tomkins; Bruno A Buzatto 

Alternative reproductive tactics can be explained as conditional strategies, in which the fitness 
payoff an individual receives from expressing a given phenotype (from a range of two or more 
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possible phenotypes) is contingent upon that individual’s status or condition. In many species of 
acarid mites, for example, males benefit from expressing a non-aggressive ‘scrambler’ morph if 
they are below a certain weight threshold, and an aggressive ‘fighter’ morph if they are above that 
threshold. This condition-dependent selection model is arguably the most influential framework 
for understanding alternative reproductive tactics. To our knowledge, however, studies of 
conditional strategies have focussed almost exclusively on direct fitness effects while neglecting 
the effect of kin structure and indirect fitness. For example, in acarid mites, fighters should incur 
a larger indirect fitness cost than scramblers in a kin-structured population. This change in the 
fitness function of fighters may in turn increase the threshold weight at which it is beneficial for 
males to express the fighter phenotype. We compared the weight-morph relationship (and the 
threshold weight for fighter expression) between individuals raised in kin and non-kin groups, 
using the bulb mite Rhizoglyphus echinopus. I will present the results of this study, and provide 
the first experimental evidence regarding the effect of kin selection on alternative reproductive 
tactics and conditional strategies. 

 

Embryonic spies: prenatal acoustic signals alter hatching and development in a songbird 

Mylene M Mariette; Kate L Buchanan 

In many vertebrate species, embryos can perceive, learn and produce sounds before birth. 
Recently, prenatal acoustic communication was even found to program development to 
environmental conditions. In wild-derived zebra finches (Taeniopygia guttata), we demonstrated 
that parents produce a peculiar “heat-call”, when incubating at high ambient temperatures. Sole 
exposure of embryos to this heat-call alters nestling growth in a temperature-dependent manner, 
with life-long fitness effects. Here, we investigated whether zebra finch embryos discriminate 
between different biologically relevant acoustic signals and adjust their development accordingly. 
Specifically, using playbacks to artificially incubated eggs, we tested whether exposure to sibling 
begging calls or parental heat-calls accelerates hatching, compared to control parental calls. 
Whilst hatching success was unaffected, we found that embryos exposed to begging calls 
hatched earlier than controls, and were more likely to hatch during playback sessions than in early 
mornings. By contrast, exposure to parental heat-calls had no effect on hatching time. 
Furthermore, heat-calls and begging calls tended to have contrasting effects on hatchling feeding 
and growth. These findings demonstrate that embryos are capable of obtaining relevant 
information about the external environment by eavesdropping on acoustic signals, and suggest 
that acoustic development programming may be considerably more common than currently 
acknowledged. 

 

Beak and feather disease virus (BFDV) in wild Australian parrots 

Johanne M Martens; Helena S Stokes; Mathew L Berg; Ken Walder; Andrew TD Bennett 

Beak and feather disease virus (BFDV) is a circovirus of global conservation concern. All species 
of Psittaciformes (parrots, cockatoos and lorikeets), one of the most threatened bird orders, are 
considered susceptible to BFDV. The flocking behaviour typical for many psittacines may increase 
transmission risks. Infection can be fatal in many species, and signs of disease include feather 
loss and immunosuppression. However, few studies have investigated the ecology of BFDV in 
wild hosts. We examined temporal and host-specific patterns of BFDV prevalence, load and 
shedding and investigated potential indirect transmission. We sampled from seven abundant 
psittacine species from the wild in Victoria, Australia and collected swabs from parrot nest boxes 
before, during and after two breeding seasons. We found BFDV presence in six of seven host 
species tested, in absence of clinical signs. Testing crimson rosellas, we found that prevalence 
fluctuated seasonally. The strongest predictors of these fluctuations were age and the breeding 
season. BFDV was detectable in 80% of nest swabs from nests occupied by parental females 
which were excreting BFDV antigen, but in 0% of nest swabs from nests containing BFDV-positive 
nestlings. Our findings suggest that young crimson rosellas are most likely to get infected after 
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leaving the nest, when they typically flock together with conspecifics. Our research can have 
applications for disease management in one of the most threatened bird orders. 

 

Are New Zealand’s truffle-like fungi the ghosts of mutualisms past? 

Amy LB Martin; Jamie R Wood; Anne C Gaskett 

New Zealand’s truffle-like fungi are unlike any other: brightly coloured, and emerging from the 
forest floor. However, we know very little about how these fungi are dispersed. The unusually 
bright colours of their sporocarps (such as blue, purple and red) suggest they may have evolved 
to exploit the sensory preferences of birds and reptiles - and yet observations of New Zealand 
birds and reptiles eating these fungi are rare. We propose that this is because the fruit-like truffle-
like fungi we see today are remnants, or ghosts, of past mutualisms – targeted towards New 
Zealand fauna that are now rare or extinct. We will present a proposal for determining why these 
unusual traits evolved, and whether truffle-like fungi have been affected by the ‘feathers to fur’ 
transformation of New Zealand’s avifauna. We propose an investigation of the dispersal ecology 
of these fungi using spatial-trait mapping to assess their biogeography; spectral and scent 
analysis to examine adaptations to past dispersers; and dung analysis and camera traps to look 
at present dispersers. 

 

Stable isotopes as a tool for understanding kea diet 

Lydia RW McLean; Travis W Horton; Ximena J Nelson 

Variations in kea (Nestor notabilis) diet occur both within and between populations, and may be 
driven by individual preference, foraging ability, or resource availability. Observational studies 
provide a snapshot of foraging, but may not accurately reflect the true diet. Analysis of stable 
isotopes in kea tissue can quantify assimilated foods over weeks (blood turnover time) to 
months/years (feather turnover time). We collected samples of feathers and blood from kea 
throughout their range and compared ratios of carbon (12C/13C) and nitrogen (14N/15N) isotopes 
to those found in plant and animal food sources. We employed Bayesian models to estimate the 
trophic level of kea populations across regions and seasons and, within populations, compared 
diets between age classes and between birds with differing circulating blood lead levels. Our 
models indicate a decrease in trophic level with increasing distance east of the South Island’s 
main divide. Kea appear to forage at a lower trophic level in winter than in summer and exhibit 
dietary variations associated with age and health. We propose that the between-population trends 
are linked to resource availability, while the within-population differences may be due to foraging 
ability. Further research is needed to confirm the mechanism of variation in our observations. 

 

Male fairy-wrens produce and maintain vibrant breeding colours irrespective of individual 
quality 

Alex McQueen; Kaspar Delhey; Flavia R Barzan; Annalise C Naimo; Anne Peters 

Conspicuous colours may signal individual quality if high-quality individuals produce the most 
vivid colours or have the greatest capacity to invest in colour maintenance. We investigate this 
using repeated within-individual observations and experimentally-induced colour production in a 
wild bird, the superb fairy-wren (Malurus cyaneus). Each year male superb fairy-wrens moult from 
brown, non-breeding plumage to an ultraviolet-blue and black breeding plumage. Colour 
maintenance is particularly relevant for this species because structural, ultraviolet-blue plumage 
colours are susceptible to fading. Further, the most sexually attractive males moult to breeding 
plumage early (before spring) and display their colours for an extended time before breeding. Our 
results show that (i) sexually attractive, early-moulting males do not have higher quality breeding 
colours and (ii) breeding colours are not impacted by experimentally inducing males to moult early 
and while they have low body condition. We found that (iii) breeding colours do not fade with time 
and (iv) males do not spend more time preening while in breeding plumage. Instead, males keep 
their colours in pristine condition by re-moulting parts of their breeding plumage throughout the 
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breeding season, suggesting an alternative, potential cost of maintaining ornamental colours. We 
conclude that variation in structural breeding colours does not signal individual quality in superb 
fairy-wrens. 

 

Evolution of complex reproductive investment strategies in response to ageing under 
different intensities of sperm competition in Drosophila melanogaster  

Abhishek Meena; Manas Samant; Dr NG Prasad 

Sexual traits, including post-copulatory traits, can respond differently to different level of sperm 
competition (SC). Reproductive fitness declines with ageing. The SC theory predicts that at higher 
levels of SC, males invest more in reproductive traits. Yet, little is known about different levels of 
SC response with ageing in post-copulatory traits, such as ejaculation investment. Here, we are 
using D. melanogaster, MCF populations that evolved under different levels of SC via altering 
sex-ratios (i.e., male (M) and female (F)-biased). M males have high SC abilities, as well as less 
mating opportunities, compared to F-regime males. Therefore, we predicted that M and F males 
evolved different reproductive investment strategies when exposed to different regimes. To 
investigate this, males were generated from both regimes, i.e., M and F, and maintained at three 
different age classes (i.e., young, middle and old age) and performed four consecutive matings 
with virgin common females. Our study indicates that at high levels of SC, (M) males produce 
more progeny as compared to low-intensity SC males (F). Our research shows mating number 
and ageing play a vital role in reproductive performance in the form of investment strategies, and 
it is also reflected in reproductive tissues. Interestingly, we suggested that ejaculation 
performance is not similar throughout life. 

 

Effects of pre- and post-natal anthropogenic noise exposure on avian morphological, 
physiological and cognitive development 

Alizée Meillère; Kate Buchanan; Mylene Mariette 

Today, organisms face dramatic human-induced environmental change that is likely to be a major 
factor in shaping their future. Noise pollution, in particular, has recently received considerable 
attention because of increasing evidence that high noise levels can have major impacts on 
humans and wildlife. Whilst many researchers have shown that anthropogenic noise directly 
affects communication in many songbird species, no studies have investigated the direct impact 
of noise exposure on developing birds (as embryos and nestlings). Here, we tested the direct 
effects (i.e., without parental influence) of pre- and post-natal anthropogenic noise exposure on 
embryonic and nestling development, in the zebra finch (Taeniopygia guttata). Using 
experimental playbacks at two life stages, we exposed both embryos and nestlings to a balanced 
series of acoustic treatments (traffic noise, bird songs, silence) to quantify the impact of early 
acoustic exposure on hatching success, growth, and telomere length as an index of aging and 
senescence. We showed for the first time that pre-natal noise exposure can directly affect embryo 
mortality and that early-life noise exposure has a direct impact on nestling growth and telomere 
length. We also investigated the mechanisms linking noise exposure to reduced telomere length 
and assessed longer-term effects on cognitive abilities (song learning and spatial learning). 

 

Standing out in a crowd: A female preference for leading signals in the complex courtship 
of a fiddler crab 

Gabriela C Melo; Daniela Malgarini Perez; Lauren Harrison; Patricia Backwell 

Sexual selection by female choice has led to the evolution of a range of males elaborated 
courtship displays. Male fiddler crabs (Uca mjoebergi) produce synchronized displays for mate 
attraction. In the presence of a mate-searching female, males gather in groups of 2-6 individuals 
and wave their enlarged claw in close synchrony. The females usually prefer leaders - males that 
start their wave slightly before the others. In these crabs, the synchrony seems to be a by-product 
of male competition to lead. Here, we investigate the leadership advantage in contexts varying in 
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complexity. Using male robotic crabs, we conducted 270 female mate-choice trials in nine 
treatments with 30 females each. We ask whether the number of waving males (2, 3 or 4) and/or 
the relative timing of their waves (one leader but different timing patterns of followers) affect the 
female preference for leaders. As expected, we found a preference for leaders in all treatments. 
The leadership advantage was strong and unaffected by the timing of following waves. 
Interestingly, however, the number of waving robotic crabs influenced female decisions: the more 
wavers, the weaker was their preference for the leader. This suggests that females get confused 
when viewing multiple males. 

 

“Realism” of a 3D-printed stimuli is not highly determinative of response from noisy 
miners 

Jarrod E Mesken; Paul G McDonald; Christa Beckmann 

Animal behaviour studies sometimes require the use of ‘decoys’ as stimuli to elicit a behaviour 
from wild animals in a reliable and standardised manner (e.g., taxidermies or artificial dummies 
used to replicate predator presence or simulate territorial intrusions). That decoys used in this 
manner are “realistic” enough to elicit natural behavioural response is a common assumption of 
this kind of study. Many studies describe the measures taken to make their decoys appear 
realistic, but few have empirically tested these assumptions. Understanding what responses a 
given stimuli invokes and how close a decoy fits the natural subject is critical for many fields, yet 
currently poorly known. This topic was investigated in a series of experiments on noisy miners 
(Manorina melanocephala), using decoys to elicit territorial calls and mobbing. The decoys were 
created using photogrammetry and 3D-printing, and varied on four characteristics; colour 
accuracy, detail accuracy, pose, and movement. Simulated territorial intrusions were run at noisy 
miner colonies using decoys accompanied by playback of territorial noisy miner calls, and the 
response was recorded and quantified on several aspects. While there was some evidence for 
decoy accuracy creating a difference in response, surprisingly little of the variation was associated 
with decoy characteristics, suggesting that human-perceived accuracy is not highly determinative 
of response from wild birds in the context tested. 

 

Not so sleepy: Consistent long-term movement syndromes are linked to personality, sex 
and the environment in the sleepy lizard  

Marcus Michelangeli; Eric Payne; Orr Spiegel; David Sinn; Andrew Sih 

Individual variation in movement and space use is essential for fitness and is profoundly important 
for the spatial and temporal dynamics of populations, communities and their interactions. Yet, 
despite an increase in the availability of remote-sensing data, animal movement has rarely been 
utilised to study consistent individual differences in the wild. Among-individual differences in 
movement likely mediate the distribution of behavioural types across a landscape and ultimately 
shape key ecological processes such as social networks, parasite-host transmission pathways 
and predator-prey interactions. Using a novel approach, we show that individual sleepy lizards, 
Tiliqua rugosa, repeatedly differed over a 5-year period in a suite of correlated movement metrics. 
We argue that these differences reflect distinct life-history and movement strategies (or 
syndromes), from range-residency (i.e., territoriality and central-place foraging) to partial 
nomadism. Importantly, we also show that these consistent individual differences in movement 
are dependent upon personality, sex, and season, as well as associated with differences in 
resource and habitat use. 

 

Offspring phenotypic plasticity: stressed mothers matter 

Anna Miltiadous; Damien L Callahan; Katherine L Buchanan; Lee A Rollins 

Maternal effects adaptively prepare the embryo for development in challenging environments and 
may be mediated through altered gene expression, driven by maternal hormone transfer. 
Corticosterone (CORT) is the main avian hormone produced in response to stress. Maternally-
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derived CORT influences phenotypic plasticity by impacting on embryonic growth, as well as 
nestling stress response, growth and development. However, the effects of maternal CORT on 
offspring gene expression are largely untested. We sought to investigate this by quantifying the 
impact of maternal CORT on embryonic DNA methylation, as increased methylation can indicate 
a decrease in gene expression. To do this we non-invasively manipulated plasma CORT 
concentrations of egg-laying female zebra finches (Taeniopygia guttata). We then assessed 
genome-wide methylation in embryonic tissue and in associated blood vessels, during early 
development (5 days after lay). We used two established methods to assess methylation content. 
Here, we demonstrate the consistency of both analytical methods. Importantly, we show that 
methylation decreases in CORT-treatment embryos, compared to control embryos. However, 
blood vessel DNA from CORT-treatment embryos showed methylation increases, compared to 
control samples. Our results suggest that elevated maternal stress potentially has important 
impacts on offspring gene expression, through altered methylation, and may be a proximate driver 
of offspring phenotypic plasticity. 

 

High variability in red tree frog advertisement calling behaviour may act as a buffer to 
anthropogenic disturbance 

Brittany A Mitchell; Corey T Callaghan; Jodi JL Rowley 

One major driver of global biodiversity declines is habitat loss and modification, often associated 
with anthropogenic environments. To mitigate declines, a comprehensive understanding of how 
species respond to novel anthropogenic environments is required. These environments are 
characteristic of increased noise and light pollution, potentially affecting acoustically 
communicating species, such as frogs. Human-modified areas may force frogs to alter their calling 
behaviour to communicate with potential mates, as they compete with anthropogenic noise. Using 
large-scale citizen science data, coupled with remotely-sensed data, we examined how 
advertisement calls of the Australian red tree frog (Litoria rubella) changed in response to an 
anthropogenic disturbance gradient. We discovered that their advertisement calls showed no 
response to anthropogenic disturbance. Most interestingly, calls across the species range had 
high variability in all call parameters, suggesting that L. rubella may still be heard despite 
anthropogenic disturbances as 1) they are a loud species typically heard over background 
noise/multi-species choruses, and 2) the variation in their calls most likely serves as a buffer to 
any acoustic disturbances. Overall, these results provide insight into how animals are responding 
behaviourally to anthropogenic environments, provide evidence that some frog species may be 
acoustically urban-tolerant, and are informative for future conservation decisions. 

 

Individual vocal signature recognition using machine learning algorithms in a New Zealand 
bird, the tītītipounamu - rifleman, Acanthisitta chloris 

Ines Moran; Nick Young; Yen Yi Loo; Margaret C Stanley; Kristal E Cain 

Individual vocal signatures play a central role in animal communication. Many animals distinguish 
one another based on individual vocal signatures. Machine learning algorithms offer novel 
techniques to test for the presence or absence of animal vocal signatures. If individual vocal 
signatures can be accurately detected by machine learning algorithms, then it is likely that these 
algorithms identify the primary vocal parameters distinguishing individuals, and highlight features 
that animals themselves may use. In our study, we developed and trained a machine learning 
classifier to recognize individual bird vocal signatures. Our aim is to understand whether 
tītitipounamu, also known as rifleman, a basal passerine bird species endemic to New Zealand, 
have unique vocal signatures. We recorded hundreds of hours of parental feeding calls at the 
nest from tagged tītitipounamu in order to train a random forest classifier. We successfully 
classified individual tītitipounamu feeding calls with 70% accuracy. These results suggest that 
machine learning classifiers can distinguish between individual birds, and could be critical tools 
to answer questions about animal vocal behaviour and evolution. 
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Linking risk-taking traits and food-web interactions: Meta-analytic and experimental 
approaches 

Nicholas P Moran; Alfredo Sánchez-Tójar; Holger Schielzeth; Klaus Reinhold 

Animals often gamble with their lives, balancing predation and starvation risks with their need to 
gain resources and reproduce. Intraspecific differences in risk-taking traits can be partially driven 
by variation in trophic state (e.g., diet, competitive pressure), and in turn, behavioural trait variation 
can lead to among-individual differences in trophic interactions (e.g., variation in foraging 
behaviour). We combine meta-analysis and experimental methods to explore these interactive 
trophic state-behaviour effects. Diet effects on risk-taking behaviour was examined via a large-
scale meta-analysis. Focusing of risk-taking in contexts such as predator and novelty responses 
(e.g., boldness-exploration), this preregistered study revealed that animals subject to poorer 
quantity or quality diet treatments showed an overall greater willingness to take risks. Meta-
regression analysis found this effect to be dependent on the animal’s life-stage and type of 
behavioural experiment. This comprehensive study suggests that what an animal is eating, and 
consequently it’s physical condition can have substantial effects on their behaviour. Now, these 
effects are being explored in the Baltic Sea, with experiments measuring covariation between 
behavioural traits and trophic state in the invasive round goby (N. melanostomus). Combining 
animal personality and food web analysis methods, this work provides insight into how 
behavioural variation impacts on ecological interactions in nature. 

 

Biological relevance affects visual attention in jumping spiders 

Averill L Moser-Rust; Bonnie Humphrey; Ximena Nelson 

Visually searching an environment is a computationally-demanding task, therefore, animals 
should restrict visual processing when necessary. Additionally, compared to other aspects of the 
environment, animals are likely to pay increased attention to key resources, such as food, mates, 
or predators. The attentional abilities of animals are finite and, in most animals, the ability to detect 
stimuli declines over time. This is known as the vigilance decrement. Understanding the 
mechanisms behind the vigilance decrement has important implications for workplace design in 
high risk jobs, such as air traffic control operators. Jumping spiders (Salticidae) are cursorial 
hunters that have an exceptional visual system with excellent spatial resolution and colour vision. 
This, combined with a relatively small number of neurons and highly complex behaviour, make 
them suitable study animals for sustained attention research. Using digital monitors, we 
repetitively presented Trite planiceps with nine stimuli differing in biological relevance, recording 
their optomotor responses to each stimulus over time. We hypothesised that decrements would 
be uniform across stimuli if biological relevance does not require higher-order cognitive 
processing to allocate attentional resources. We found that attention was sustained for longer 
with biologically-relevant stimuli. Further research is required to identify the cognitive mechanisms 
underpinning this effect. 

 

Impacts of DEHP exposure on territory establishment in male triplefins (Fosterygion 
capito) 

Fletcher Munsterman 

As microplastics and the chemicals within them become more apparent in the environment, it is 
crucial to investigate the impact that these manmade materials have on the natural world. While 
there is evidence this plastic has physiological and behavioural impacts on exposed organisms, 
more work needs to be done to discover specific effects of plastics and plasticizers. This research 
will investigate the potential influence of microplastics and Di-2-ethylhexyl phthalate (DEHP) on 
the behaviours of a benthic reef fish, Fosterygion capito. It is predicted that the estrogenic 
influence of DEHP exposure will inhibit exposed males’ ability to establish and guard territory 
during the breeding season. The environmental relevance of this study will be investigated by 
collecting sediment samples and nesting fish during the breeding season. Analysis of these 
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samples will show whether microplastic ingestion is a relevant mode of exposure of triplefins to 
microplastic in their natural environment. If DEHP is having an impact on territory establishment 
in a lab setting, it is probable that microplastics and DEHP are leaving lasting changes in the 
triplefin population within New Zealand. 

 

Population level changes in within and among individual variation across multiple 
invasions of the delicate skink 

Annalise Naimo; Marcus Michelangeli; Andrew Sih; Bob Wong; David Chapple 

The success or failure of an animal invasion is fundamentally influenced by behaviour, with 
variation in behaviour important for adaptation to novel environments, yet this is often overlooked 
in invasion biology. Moreover, new statistical techniques now allow us to disentangle within- and 
among individual variation in behaviour, which provides greater understanding of individual 
plasticity as well as population-level variation in the context of invasion. We aimed to quantify 
such population-level shifts in behavioural variation in a large-scale study of a repeatedly 
successful invasive species. We sampled multiple populations of the delicate skink, Lampropholis 
delicata, across its native Australian range, as well as its invasive populations in New Zealand, 
Lord Howe Island and the Hawaiian Islands. We examined activity, exploration and boldness in 
three distinct invasion pathways from genetic native-range source through to invasive range front. 
We saw increased within-individual variation and decreased among-individual variation in 
behaviour in newly established invasive populations compared to both longer established invasive 
populations, and native source populations. Our results highlight selective pressures that drive 
changes in within- and among- individual variation in behaviour in invasive species. 

 

Reproductive skew in a cooperatively-breeding bird 

Louis G O’Neill; Andy F Russell; Marie E Herberstein 

Reproductive skew (RS) describes the sharing of parentage within a population. RS therefore is 
of great significance for gene flow and the genetic diversity of future generations. In cooperatively 
breeding species, genetic structure is integral to maintain group composition and cooperation, 
thus RS has a further capability to disrupt cooperative behaviours in such species. Two broad 
hypotheses have been proposed for the regulation of reproductive skew. First, concessions 
models assume a single dominant individual has complete control over subordinate reproduction. 
In turn subordinate reproduction arises when the costs of allowing subordinates to breed are less 
than the costs of losing them from the group. Second, incomplete control models assume that 
complete control of subordinate reproduction is lacking and that RS is a function of dominance 
hierarchies among group members. Tests of these contrasting predictions are relatively rare and 
are largely confined to mammalian systems with female-biased philopatry, possibly due to their 
high fecundity compared to birds and therefore increased cost of subordinate breeding. To fill this 
gap in research we use cooperatively breeding chestnut-crowned babblers. Using four breeding 
seasons of extensive reproductive monitoring we will identify the level of RS present and 
determine which hypothesis explains the pattern seen. This will provide a robust comparison to 
equivalent mammalian systems such as meerkats and help guide future research. 

 

The impacts of a common agricultural pollutant on behaviour and growth in the striped 
marsh frog (Limnodynastes peronii) 

Jack T Orford 

Endocrine-disrupting chemicals (EDCs)– compounds that interfere with endocrine system 
function at extremely low levels– are a class of environmental pollutants of increasing concern. 
Given they act on receptors that are evolutionarily conserved across diverse taxa, and their 
propensity to bioaccumulate in the environment, exposed wildlife are highly likely to be affected. 
Concern over the extensive use of hormonal growth promotants (HGPs) in the cattle industry has 
been mounting, as these powerful anabolic steroids contain known EDCs. Detrimental impacts 



 47

on development and reproduction due to EDC exposure has been well documented, however, 
their potential impacts on behaviour have so far received less attention. Detected repeatedly in 
aquatic habitats, 17β-trenbolone is a particularly potent compound entering the environment as a 
result of HGP use. Here, I investigated impacts of 28-day exposure to two environmentally-
realistic levels (low and high) of 17β-trenbolone on behaviour and growth of striped marsh frog 
tadpoles (Limnodynastes peronii). The resulting impacts on anti-predator and foraging behaviour, 
as well as growth, provide insights into the wider repercussions of agricultural pollutants on key 
developmental and behavioural traits in aquatic species. 

 

Nocturnal parental care in the clown anemonefish Amphiprion percula 

Madison L Pacaro; Michaela M Rogers; Juan D Chavez Andonie; Tina A Barbasch; John E 
Majoris 

Parental care is a critical component of many vertebrate breeding systems that enhances both 
parent and offspring fitness. It is widely recognized that parental care varies in quality and quantity 
among species. It is less appreciated that parental care can also vary among individuals based 
on their context and condition, such as day versus night time. To fully comprehend the scope of 
parental care in a species, both diurnal and nocturnal care must be considered. Here, we show 
that nocturnal parental care exists in the clownfish Amphiprion percula, with males and females 
actively caring for offspring at night throughout embryo development and during hatching. Males 
are the dominant caregivers at night, as seen during the day, and both parents increase care as 
embryos mature and hatch. Additionally, we document the existence of three new care behaviours 
not previously seen during the day: vigorous fanning, vigorous mouthing and anemone biting. 
These behaviours are particularly frequent during hatching. This study contributes to our 
understanding of parental care in vertebrates, demonstrating the importance of considering 
nocturnal care when novel and fascinating behaviours may occur. 

 

Effect of compound eyes of ocellar spatial vision in bull-ants  

Bhavana Penmetcha; Yuri Ogawa; Laura A Ryan; Nathan S Hart; Ajay Narendra 

The visual system of Australian bull-ant species from the genus Myrmecia consists of multi-lens 
structures, known as compound eyes, and single lens structures, known as ocelli. With the aid of 
both visual systems Myrmecia ants perform various visually-guided behaviours, including 
navigation. Although compound eyes are sophisticated visual organs, over the years, a variety of 
significant functions have been attributed to the insect ocelli, including: threshold light detection, 
polarized light detection, horizon detection and detection of global changes in illumination. These 
behaviours led to the possibility of ocelli having spatial vision, which plays an important role in 
navigational behaviours. Previous research also suggests that ocelli aids the compound eyes in 
various behavioural tasks. In this talk, we will present possible physiological evidence for the 
influence of the compound eyes on the ocelli for spatial vision in Myrmecia ants. 

 

Calling in the heat: A vocalisation brings thermoregulatory benefits to the emitter in a 
desert-adapted bird 

Anais Pessato; Andrew E McKechnie; Katherine L Buchanan; Mylene M Mariette 

Animals inhabiting hot deserts rely on extraordinary adaptations and behaviours to cope with high 
temperatures. Recently, the arid-adapted zebra finch was discovered to program their offspring 
development for heat by producing ‘heat-calls’ during incubation, only at high air temperatures 
(Ta). Intriguingly, this atypical vocalisation is also produced outside the nest by heat-stressed 
adults, and always during panting. Here, we tested the hypothesis that heat-call emission results 
from a particular thermoregulatory mechanism that increases the emitter’s heat tolerance. We 
repeatedly exposed adult zebra finches to increasing Ta up to 44ºC. We measured changes in 
metabolic rate and evaporative water loss (EWL) induced by silent panting or heat-calling, and 
their effects on individuals’ thermotolerance. Heat-calling always occurred at higher Ta and body 
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temperature than silent panting, and the delay between panting and calling onsets was 
remarkably repeatable within individuals. Both silent panting and heat-calling significantly 
increased EWL; however, only heat-calling was associated with a greater capacity to tolerate the 
highest Ta. These findings demonstrate that ‘vocal panting’ corresponds to a thermoregulatory 
mechanism enhancing heat tolerance, and also that individuals consistently vary in their use of 
thermoregulatory strategies. Our study therefore improves our understanding of the evolution of 
passerine thermal adaptations, and avian susceptibility to climate change. 

 

Chronic exposure to pharmaceutical pollution erodes behavioural variation among 
individuals 

Giovanni Polverino; Jake M Martin; Michael G Bertram; Bob BM Wong 

Water pollution by pharmaceuticals is widespread globally and recognised to have major impacts 
on wildlife by altering behaviour, reproduction, and survival. Antidepressants are formulated to 
target receptors of the human brain that are present in a wide range of species, and substantial 
effects have been reported in wild animals exposed to low concentrations of these drugs. What 
remains unknown is whether consequences of pollution by antidepressants extend beyond mean 
changes in the phenotypes of animals, and impact the ability of individuals to differ from one 
another. To fill this gap, we performed a long-term, multigenerational mesocosm experiment, in 
which we exposed guppies (Poecilia reticulata) to environmentally realistic concentrations of the 
antidepressant fluoxetine over multiple generations. We observed a substantial decline in 
behavioural variation among fish from the exposed populations; increasing levels of 
antidepressant pollution eroded (among) individual variation, but not (within) individual plasticity, 
thus homogenising responses among individuals. Our results reveal, for the first time, the harmful 
consequences of pharmaceutical contaminants on behavioural variation within animal 
populations. Specifically, the results highlight how pharmaceutical pollution can erode diversity 
among individuals and impair the adaptive potential of animal populations in the face of human-
induced rapid environmental change. 

 

Biologically-inspired robots to manipulate behaviour, reproduction, and ecological 
success of an invasive fish species 

Giovanni Polverino; Vrishin R Soman; Mert Karakaya; Maurizio Porfiri 

The mosquitofish (Gambusia holbrooki) is among the world’s top one hundred worst invasive 
species – it has colonised new habitats globally, threatens the survival of amphibians’ tadpoles, 
and no successful eradication procedures are known. Robotics may help tackle this problem, but 
whether and how robots can mitigate the ecological success of mosquitofish is an open question. 
We tested whether biologically-inspired robots can alter mosquitofish behaviour, undermine its 
survival and ability to reproduce, and mitigate its impact on native species. We developed a 
robotic fish that emits predatory stimuli from native mosquitofish predators (vision and motion-
based), and equipped it with a computer-vision system to recognise and interact in real time with 
mosquitofish and tadpoles of Australian frogs (Litoria moorei). We exposed mixed groups of 
mosquitofish and tadpoles to the interactive predator twice a week for five consecutive weeks; 
the robot attacks mosquitofish when they approach tadpoles. We found that brief exposures to 
the robot mitigate behavioural dynamics between mosquitofish and tadpoles. Non-lethal predator 
effects extend beyond mosquitofish’ behaviour, and trigger loss of energy reserves, variation in 
body shape, and lower fertility. Our study offers the first proof that biologically-inspired robots may 
be valid allies for combating invasive species. 

 

Habitat preference of fish communities within New Zealand seagrass beds 

Micaela Pullen; Sarah Flanagan; Derek Gerber; Mads Thomsen 

Seagrass habitats influence the assemblage of associated fish species by providing micro 
habitats, shelter, and food availability, and many fish species such as snapper, flounder, and 
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trevally rely on seagrass as nursery habitat. However, microhabitat preferences by many native 
fish species remains largely understudied but is an important component of understanding how 
fish distribute themselves within an estuarine ecosystem. Here, we address this knowledge gap 
by studying microhabitat preferences of native fishes within a seagrass habitat. To explore this, 
seagrass beds in the South Island of New Zealand were sampled at monthly intervals. Patches 
of four density treatments (bare, sparse, patchy, dense) and tidal positions (low, mid, high)) were 
sampled using a seine net and any live individuals caught were identified, counted, and put into 
a category for size. We expected to find a higher diversity and abundance of fishes in the areas 
with patchy to dense seagrass cover in the subtidal zone. In this presentation, we will show 
evidence that cover, and tidal positioning may not influence overall fish abundance, but that 
diversity appears to increase with higher seagrass cover within subtidal regions. By determining 
habitat preference of fish species in seagrass habitat, we can better inform fishery management 
and conservation actions. 

 

Plumage coloration follows Gloger’s rule in a ring species 

Raoul FH Ribot; Mathew L Berg; Emanuel Schubert; John A Endler; Andrew TD Bennett 

Animal coloration is expected to differ between populations in different habitats according to 
Gloger’s rule, with darker animals found in more humid and less arid environments. Several 
mechanisms behind this global biogeographical rule have been hypothesised, such as selection 
for crypsis. Exploiting a ring species complex (Platycercus elegans) with plumage coloration from 
deep crimson to pale yellow, we test Gloger’s rule and mechanisms behind phenotypic divergence 
in the face of gene flow. We used three modelling approaches to test associations between 10 
environmental variables and plumage coloration. We also examined relationships between in-situ 
measurements of background coloration of dominant vegetation, plumage coloration and known 
differences in visual sensitivity of subspecies using species-specific visual models. On local and 
continental scale, the distribution of yellow-red plumage coloration was strongly predicted by 
average rainfall, summer temperature and the Earth’s reflectance between 620-670nm. Remotely 
sensed radiance measures correlated strongly with in-situ measurements and visual models 
suggested background coloration could affect signalling efficacy in dim-light conditions. Our study 
shows that background coloration and thermoregulation are likely important mechanisms behind 
continent-wide variation in plumage coloration and Gloger’s rule and within-species differences 
in animal coloration can be predicted from satellite-derived remote sensed data. 

 

Can a songbird be song-less? 

Michelle M Roper 

Songbird vocal communication ranges from simple, monosyllabic sounds through to complex 
song. Birdsong has generally been thought to be a male trait which is used only in the breeding 
season to attract mates and defend territories. However, we now know this is no longer a 
representative definition of birdsong as we are finding more species that sing year-round and 
have female song. This raises the question as to whether we can still rely on other features of 
birdsong, such as high complexity, to distinguish whether a songbird’s vocalisation is classed as 
a song. I aimed to explore whether measures of vocal complexity can distinguish between a song 
and other vocalisations (i.e., calls) within the honeyeater family; a large and diverse Australasian 
songbird clade. Of those with described vocal behaviour, 41 species are said to produce song 
and 41 species are song-less. I predicted that higher vocal complexity would correlate with a 
vocalisation classed as a song. I collected sound recordings of all vocalisations types from online 
databases and measured several aspects of vocal complexity. By comparing vocal complexity 
with song presence, I will discuss whether this is an appropriate method to define song. Along 
with vocal behaviour descriptions for each species, I will review whether we can truly identify if a 
songbird can be ‘song-less’. This is especially important for large studies understanding the 
evolution of birdsong and the applicability of the term ‘song’ across taxa. 
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Age or experience? The problem with problem solving 

Misha K Rowell; Tasmin L Rymer 

Problem solving is receiving increasing interest in animal behaviour studies, with many species 
being identified as capable problem solvers. However, within species, there are individual 
differences in problem solving ability, possibly due to developmental changes as individuals age 
or gain experience with problems in general. Therefore, we tested how age and experience 
influence problem solving in a native Australian rodent, the fawn-footed mosaic-tailed rat Melomys 
cervinipes. Mosaic-tailed rats were born in captivity, allowing exact age determination, and 
individuals could be tracked from birth to adulthood. We tested each individual three times in a 
food-baited matchbox puzzle box. To control for age and experience, half of the individuals were 
tested during early development (Group 1: days 16, 26 and 36), and the other half were tested 
later (Group 2: days 36, 46 and 56). Regardless of age of testing, half of the juveniles solved a 
problem at least once. Only one individual, however, solved the problem when presented with it 
for the first time. All other individuals only solved the problem in later testing sessions, regardless 
of development stage. This suggests that repeated experience with a problem may be more 
important than subtle age-related developmental changes. 

 

The role of olfactory genes in the expression of rodent paternal care behaviour 

Tasmin L Rymer 

Mammalian paternal care is rare, but it can have significant fitness benefits for both fathers and 
offspring. While pup-related odour cues are critical for the onset and maintenance of paternal care 
behaviour in many mammals, how olfaction might regulate the expression of paternal care is less 
clear. I consider the role of olfaction in the expression of paternal care in rodents, first focusing 
on the underlying neural structures and mechanisms, specifically the medial preoptic area, 
olfactory and accessory olfactory bulbs, and the main olfactory and vomeronasal systems. I then 
focus on those receptors that are associated with the detection of olfactory cues. Finally, I explore 
the possible roles of 10 olfactory genes known to play a role in the expression of direct paternal 
care behaviours. Much of our understanding of these proximate mechanisms comes from studies 
on non-naturally paternal laboratory rodents, highlighting a need to explore how olfaction and 
olfactory genes may regulate the expression of paternal care in naturally biparental species. 

 

Hatchling short-necked turtles (Emydura macquarii) select aquatic vegetation habitats, but 
not after one month in captivity 

Claudia Santori; James U Van Dyke; Ricky-John Spencer; Camilla M Whittington; Michael B 
Thompson 

Information on habitat selection by turtle hatchlings is particularly important to ensure that 
conservation programmes that release hatchlings into the wild give them the best chances of 
surviving to adulthood. Currently, knowledge of the ecology and behaviour of turtle hatchlings 
worldwide is limited, which restricts evidence-based management for threatened species. Here, 
we used laboratory and field experiments to test for effects of captivity on habitat selection, 
movement, and short-term survival of Murray river turtle hatchlings (Emydura macquarii). This 
species has declined >60 % since the 1970s, and a conservation plan is urgently needed to 
manage their recovery. In both the laboratory and field, we found that hatchlings select aquatic 
vegetation when it is available. Hatchlings raised in captivity for a month, however, were radio-
tracked in habitats significantly further from vegetation after release, and over 3 times as many of 
these hatchlings were attacked by predators, compared to those released immediately after 
hatching. Aquatic vegetation is clearly an important habitat for hatchling E. macquarii, and 
therefore aquatic vegetation restoration should be prioritised to ensure E. macquarii hatchling 
survival in the wild. Moreover, since captivity affects hatchling behaviour, E. macquarii hatchlings 
should be released immediately upon hatching. 
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Using personality and cognitive assessment of individuals as a conservation tool for 
improving reintroduction/translocation success 

Emily L Scicluna; Marissa L Parrott; Richard A Peters; Kylie A Robert 

Species extinction has reached crisis point globally and the need to develop effective and efficient 
ways of managing endangered species populations is greater than ever. Australia holds the 
record for the most mammal species extinctions, and while captive breeding and reintroduction 
are key approaches in conservation, the success of such programs is debatable with survival after 
release being low. The choice of candidates for release is often based on age, sex and health 
status. However, there is growing recognition that an individual’s behavioural type is related to 
fitness and hence behavioural traits may be important to survival, and therefore reintroduction 
success. The study of behavioural traits has been used in wildlife to assess the suitability of 
individuals for captive environments, but there are limited examples of using this knowledge to 
determine if survival post release can be enhanced. Our research used a range of both personality 
and cognitive assessments of over 200 individuals to predict reintroduction success in a model 
species. Our study has two primary objectives: (1) assess behavioural and cognitive traits in 
captive bred and wild fat-tailed dunnarts to identify any impacts of captive breeding on these traits 
(2) identify behavioural and cognitive traits in captive bred fat-tailed dunnarts linked to increased 
survival post release. 

 

Paternal nutrient provisioning during male pregnancy in the seahorse Hippocampus 
abdominalis 

Zoe MG Skalkos, James U Van Dyke, Camilla M Whittington  

Vertebrates that incubate embryos on or within the body cavity exhibit diverse strategies to 
provide nutrients to developing embryos, ranging from lecithotrophy (solely yolk-provided 
nutrition) to substantial matrotrophy (supplemental nutrients from the mother before birth). 
Syngnathid fishes (seahorses, pipefishes and sea dragons) are the only male-pregnant 
vertebrates. Therefore, they provide a unique opportunity for behavioural and physiological 
research, in examining pregnancy independent of the female reproductive tract. Here, we tested 
the hypothesis that the most complex form of syngnathid pregnancy involves nutrient transport 
from father to offspring. We compared the dry masses of newly fertilised Hippocampus 
abdominalis eggs with those of fully developed neonates to derive a patrotrophy index. The 
patrotrophy index of H. abdominalis was 1, indicating paternal nutrient supplementation to 
embryos during gestation. We also measured the lipid content of newly fertilised eggs and 
neonates and found that there was no significant decrease in lipid mass during embryonic 
development. Since lipids are likely to be the main source of energy during embryonic 
development, our results suggest that lipid yolk reserves being depleted by embryonic metabolism 
are replaced by the brooding father. The results of our study support the hypothesis that fathers 
transport nutrient to developing embryos in the most advanced form of male pregnancy in 
vertebrates.  

 

Ant mediated dispersal of Extatosoma tiaratum eggs and Acacia longifolia seeds is 
species-dependent 

Hannah R Smart; Nigel A Andrew; James C O’Hanlon 

Seed dispersal by ants, or myrmecochory, is a wide-spread mutualism between angiosperm 
plants and ants, that is facilitated by the presence of a nutrient-rich appendage, the elaiosome, 
on the seed. Some species of phasmids (Phasmatodea), have also evolved an appendage, the 
capitulum, which is analogous to the elaiosome. Information on ant-mediated dispersal of 
phasmid eggs is limited. To determine if there are any species-specific interactions between ants 
and phasmid eggs as well as if removal rates differed between seeds and eggs, we observed the 
behaviour of five ant species, Camponotus aeneopilosus, Iridomyrmex purpureus, Iridomyrmex 
rufoniger, Myrmecia tarsata and Rhytidoponera metallica, towards Extatosoma tiaratum eggs and 
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Acacia longifolia seeds, and measured the number of removals. We found that the number of egg 
removals differed significantly between ant species, with I. purpureus removing the largest 
quantities of eggs. A similar trend was seen in seed removals, although R. metallica removed a 
higher proportion of seeds, indicating that R. metallica shows a different dispersal response 
depending on the potential food item. Three species did not remove any phasmid eggs but 
removed small amounts of seeds. This indicates a species-specific component to phasmid egg 
dispersal, with some being more capable of egg dispersal. Seeds and eggs elicit different ant 
behaviours in certain species, suggesting that this interaction may be more complex than currently 
realised. 

 

A tool-using assassin bug and the evolution of novel phenotypes 

Fernando G Soley; Mariella E Herberstein 

Tool-use behaviour of invertebrates is characterised by its rigidity, consisting of particular 
behaviours that are used in very specific contexts. The prevailing hypothesis is that such 
behaviours evolved from pre-existing behavioural patterns that were transferred to other contexts. 
We illustrate complex tool-use behaviour in a novel species of assassin bug from Australia 
(Gorareduvius sp. - Reduviidae). Gorareduvius extracts a sticky exudate from the leaves of 
spinifex grass (Triodia sp. - Poaceae) and applies this glue onto its body. Prey-capture 
experiments suggest that the plant resin confers a predatory advantage to these assassin bugs. 
Glue extraction by Gorareduvius is performed through a series of complex behaviours, for which 
no pre-existing behavioural patterns could be identified. Also, the lack of a temporal coincidence 
between resin extraction and prey capture rule out that tool-use in Gorareduvius is the product of 
learning. Available evidence points instead towards an innate tool-using behaviour that was 
refined in this lineage of assassin bugs. This poses the question of how highly-sophisticated 
behaviour can arise through evolution, in the absence of immediate behavioural precursors. 

 

Fast life-histories are associated with larger brain size in killifishes 

Will Sowersby; Simon Eckerström-Liedholm; Alejandro Gonzalez‐Voyer; Björn Rogell 

Comparative studies suggest a negative relationship between pace of life-history, and relative 
energetic investment into brain size. However, since brain size typically evolves as a correlated 
response to selection on body size, any lag in brain size evolution will result in a shift in relative 
brain size (e.g., small body–large relative brain size). Coevolution between body size and life-
history hence has the potential to drive secondary associations between relative brain size and 
life-history, when body size is correlated with life history. However, as far as we know, the 
relationship between relative brain size and life-history strategy has not been examined in 
systems that simultaneously present marked contrasts in life-history but no concordant shifts in 
body size. Using a common garden approach, we test the association between relative brain size 
and life-history in 21 species of killifish: a study system that fulfils the aforementioned 
requirements. Contrary to the prediction that brain size evolves through energetic trade-offs with 
life-history, we found that adults, but not juveniles, of fast-living species had larger relative brain 
sizes. Rather than an energetic link to life-history, our results suggest that fast-and slow-living 
species differ in terms of how cognitively demanding environments they inhabit are, or 
alternatively in the ontogenetic timing of somatic vs. neural growth. 

 

Not only nocturnal: Diurnal foraging in the ogre-faced spider 

Jay A Stafstrom; Marie E Herberstein; Michael M Kasumovic; Eileen A Hebets 

Nocturnal animals often possess visual systems well-adapted to a dimly lit environment. For 
decades, the ogre-faced spider (Family: Deinopidae, Genus: Deinopis) has been a posterchild for 
nocturnal vision for multiple reasons. These spiders possess the largest single-lens eyes of any 
terrestrial invertebrate, with an F-number of 0.58, lined with large-diameter photoreceptors 
capable of absorbing 2000x more light than human photoreceptors. Moreover, past studies have 
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described a daily rhythm of extreme retinal turnover, presumably rendering Deinopis spiders blind 
during the day. Here, we show the Australian ogre-faced spider, Deinopis subrufa, actively 
forages during daylight hours, something never observed during the initial sensory ecology 
studies conducted 45 years ago. We experimentally tested whether diet or light environment 
affected the likelihood of diurnal foraging and found that low-diet individuals, with poorer body 
condition, were more likely to continue foraging during daylight hours. Surprisingly, we also show 
D. subrufa continues to use visual cues to capture prey during diurnal foraging bouts. 

 

Chlamydia in parrots! Predictors and impacts of infection 

Helena S Stokes; Johanne M Martens; Ken Walder; Yonatan Segal; Mathew L Berg; Andy TD 
Bennett 

Disease can influence behaviour including reproductive success and hence fitness. Chlamydia 
psittaci is a globally distributed bacteria which infects birds and humans, and can cause fatal 
disease. Although parrots are considered major hosts of C. psittaci, the risk factors for and 
impacts of infection in wild parrots are largely unknown. We tested whether sex, age, and 
breeding status predicted chlamydial infection, and the impact of infection on reproductive 
success, in an abundant wild parrot. We sampled >370 crimson rosellas (Platycercus elegans) 
over three years. This revealed sex and breeding status as predictors of prevalence, with a higher 
Chlamydiales prevalence in non-breeding birds (41%) than breeding birds (21%) and higher 
Chlamydia prevalence in females (18%) than in males (4%). In breeding birds, there was a greater 
sex difference in Chlamydia prevalence, with female prevalence 16% and male 2%. Our results 
suggest a possible role of chlamydial infection in assortative mating and sexual selection. The 
impact of infection on nestling fledging success was not significant, although there was a trend 
for reduced fledging success in nests with infected parents. Overall our results show there are 
multiple predictors of chlamydial infection, and suggest an impact of Chlamydia on fitness in this 
abundant parrot. 

 

 

 

 

From quiet-night-in to party animal: Sex ratio and density affect male/female aggregations 
in a “harem” polygynous insect 

Matthew RE Symonds; Melissa J Griffin; Gregory I Holwell 

Harem polygyny is a mating system where a single male defends an aggregation of females. In 
this mating system the benefits to males are obvious, but not for females. Harem polygyny may 
occur when sex ratio is female-biased, or where high density increases the likelihood of male 
competition: circumstances where females may join harems rather than risk not mating, or mating 
with poor-quality males. We examined how manipulation of sex-ratio and local density influenced 
male/female aggregations in a “harem polygynous” insect, the Auckland tree wētā, Hemideina 
thoracica. Although more harems formed when the sex ratio was female-biased (as is the case 
naturally), their occurrence was no higher than would be expected by chance. Females do, 
though, prefer to associate with males. By contrast, when there is a male-biased sex ratio, 
females prefer to remain alone. At a 1:1 sex ratio, females prefer to be in single male-female pairs 
when local density is low, but in multi male – multi female aggregations at high density. In no 
circumstances were harems a preferred arrangement. Rather, so-called “harem” polygyny is 
merely by-product of local female-biased sex-ratios, rather than an ingrained mating system. 

 

The effect of food availability on maternal investment in eggs: A food supplementation 
experiment in superb fairy-wrens  

Claire J Taylor; Naomi E Langmore 
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Individuals can benefit by varying their investment in offspring according to environmental 
variables. Females vary their maternal investment in eggs based on factors such as the number 
of individuals that will feed the brood and climatic variables, which may affect food availability. 
However, the precise cues that individuals use to manipulate their maternal investment and the 
mechanisms driving these manipulations are often unknown. Superb fairy-wrens (Malurus 
cyaneus) have previously been found to adapt their egg size to climatic and social conditions. 
Females with helpers produce smaller eggs than females without helpers in cool conditions, but 
larger eggs in hot conditions. Superb fairy-wrens also produce larger eggs in dry conditions, which 
is predicted to buffer chicks against insect shortages. However, the mechanism underlying these 
adaptations is unknown. We artificially replicated the abundant food supply typical of wet 
conditions, using a food supplementation experiment, to determine if food availability is the limiting 
factor in superb fairy-wren egg investment. We found superb fairy-wrens didn’t advance their lay 
date or increase their clutch size with supplemental food. However, females provided with 
supplementary food laid significantly heavier eggs. This supports the hypothesis that food 
availability is a limiting factor in egg investment in superb fairy-wrens. 

 

The mating system of the endemic New Zealand stag beetle Geodorcus helmsi  

Luna Thomas; Jennifer Jandt; Sheri Johnson 

There is incredible diversity in animals with exaggerated sexual characters, from horns on sheep 
to eyestalks on flies. Stag beetles (Lucanidae) are famous for having enlarged mandibles. Larger 
(major) males with larger weaponry often have an advantage in duels, but smaller (minor) males 
that are not able to invest as heavily in weaponry must devise alternative reproductive strategies. 
The genus Geodorcus is a group of flightless endemic stag beetles in New Zealand. Most of the 
species have restricted ranges, with the exception of G. helmsi, which is widespread on the South 
Island. New Zealand stag beetles are threatened by habitat destruction, predation and illegal 
collection. Two of the species are currently critically threatened, so the entire genus is protected. 
Despite the clear need for conservation, we know little about their life history and behaviour. We 
will determine if multiple male morphs exist, through allometric analyses with museum and wild 
specimens. We will also observe mating behaviours using focal animal sampling in the field and 
behavioural assays in the lab. Finally, behavioural assays will be undertaken to determine the 
role pheromones play in this species, and we will examine structures related to pheromones using 
scanning electron microscopy. Not only will this research inform us about the basic behavioural 
ecology of G. helmsi, but the knowledge gained will also help with conservation of the threatened 
Geodorcus species. 

 

Does growing old make you grumpy? Personality differences between juvenile and adult 
Otago skinks (Oligosoma otagense) 

Holly J Thompson; Stephanie Godfrey 

Animal personality is a collection of repeatable behaviours, such as aggression and boldness, 
expressed consistently within and across different contexts. Personality traits may alter 
throughout the lifespan of an animal in response to costs and benefits. Understanding these 
ontogenetic personality changes aids in understanding how individuals tolerate, act and react to 
environments, conspecifics and other animals throughout their lifespan. This behavioural topic 
remains relatively unexplored for many reptilian species. This master’s project aimed to examine 
whether there is a difference in personality between juvenile, sub-adult and adult Otago skinks 
(Oligosoma otagense) at Ōrokonui Ecosanctuary (in Dunedin located in the South Island of New 
Zealand) through the use of photographic surveys and behavioural assays. We hypothesised that 
personalities would vary between these age groups, with increased variation in the personalities 
of the younger individuals. As demonstrated in a number of other animal personality studies, we 
predicted that adults would demonstrate increased aggression and decreased boldness and 
number of passive interactions compared to juveniles and sub-adults. The findings of this 
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research will increase our understanding of the personality of the endangered Otago skinks and 
provide further insights into ontogenetic changes in reptile personality. 

 

Beating the heat: Prenatal exposure to heat-calls affect behavioural thermoregulation in 
an arid-adapted bird 

Eve Udino; Katherine L Buchanan; Mylene M Mariette 

Early life experience can have profound and diverse effects on phenotypic traits expressed later 
in life. However, the role of such developmental plasticity for individual thermal preferences and 
thermoregulatory needs remains mostly unknown. In the zebra finch (Taeniopygia guttata), an 
arid-adapted Australian passerine, parents emit “heat-calls” at high ambient temperatures during 
incubation. This prenatal heat-call, in association with the postnatal nest temperature, adaptively 
affects offspring’s growth and reproductive success. In this study, we tested the effects of early 
acoustic and thermal environments on individuals’ behavioural responses to heat, at adulthood. 
Across two summers, in outdoor aviaries, we observed the heat-dissipation behaviours 
(e.g., panting), microsite use, and activity levels of wild-derived zebra finches, and simultaneously 
recorded their body temperature. Results show that embryos exposed to heat-calls develop into 
adults which tend to pant less above 30°C than birds exposed prenatally to control calls, whereas 
birds reared in hotter nests pant more than those from cooler nests. Body temperature was 
variable in relation to environmental conditions, but repeatable within individuals. Together, these 
findings suggest that early-life programming may plastically modulate adult heat tolerance, and 
consequently, may contribute to buffer the impacts of rapid climate change on populations. 

 

Paternal effects of environmental stressors induce directional asymmetry in offspring sex 
combs in Drosophila melanogaster 

Ana Vasconcelos; Susanne Zajitschek; Felix Zajitschek; Russell Bonduriansky 

Highly plastic traits, such as secondary sexual traits, are susceptible to be influenced by the 
environment because of their condition-dependence. Environment-dependent parental effects 
could play an important role in such traits, especially when parents experience stress in their 
environment. Stressed parents could produce offspring with reduced or asymmetrical secondary 
sexual traits. However, it is still not understood how environmental stressors affect the secondary 
sexual traits of descendants, whether maternal or paternal stress plays the most important role, 
or over how many generations such effects can be transmitted. We manipulated adult diet and 
temperature of Drosophila melanogaster females and males to determine whether the interaction 
between these two environmental stressors would influence the male’s sex combs through 
paternal or maternal lines over three generations. We found that parental environment only 
influenced the sex combs of the first generation of offspring through the paternal line. Fathers that 
were kept at a low temperature and on a rich diet produced enlarged sex combs in sons. 
Surprisingly, the paternal effect on sex comb size was observed only in sex combs on the left side 
of the body, meaning that fathers influenced the sex combs of sons by inducing directional 
asymmetry. Stress-induced morphological variation is expected to be random, but we show that 
directional asymmetry can also be induced by environmental stressors experienced by parents. 

 

Migratory waggle dances: long term observations from natural colonies of Apis dorsata 

Sajesh Vijayan; Hema Somanathan 

The waggle dance behaviour is a conserved mechanism in honey bees which is used to transfer 
information about the spatial location of resources to hive-mates. Studies which have been carried 
out on the Western honey bees, and the tropical species of dwarf and giant honey bees, have 
shown that swarming events in artificial swarms are preceded by waggle dances, where the 
waggle runs within dances show high variation in the distance signalled. These dances with high 
intra-dance variation have been termed as migratory dances. Earlier studies which have 
addressed this behaviour have worked on artificial swarms generated from natural colonies, which 
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have no choice but to migrate immediately. We revisit migratory dances using natural colonies of 
the giant honey bee Apis dorsata across two habitats. We show here that ‘migratory dances’ are 
not a sufficient condition for colonies to migrate. In the aseasonal habitat, dances with high intra-
dance variation did not always culminate in migration in the ensuing days. Hence, migratory 
dances may serve more than one purpose, and may be part of a larger response of honey bee 
colonies towards environmental stress. 

 

Call combining in the western Australian magpie (Cracticus tibicen dorsalis) 

Sarah L Walsh; Amanda R Ridley; Simon W Townsend; Simmons Leigh; Sabrina Engesser 

The ability to combine sounds into an infinite array of larger meaningful structures is a defining 
trait of humans, though little is known about its evolutionary roots. Research in the past few 
decades has revealed some ability to combine meaningful calls in several non-human mammalian 
and avian species, but the extent of combinatorial capacities in these species remains elusive. 
Data collected from a wild population of western Australian magpies (Cracticus tibicen dorsalis, 
hereafter magpies) suggests this species can combine meaningful discrete calls to form larger 
meaningful sequences. Specifically, results suggest that magpies can produce up to 40 unique 
combinations, some of which comprise four distinct calls. These results are of high interest as 
previous research suggests non-human animals are restricted to the combining of up to two 
distinct calls only, and such ability to flexibly combine meaningful calls is not widespread outside 
the human lineage. Indeed, magpies are one of two non-human lifelong vocal learners known to 
be capable of combining meaningful acoustic units (the other being elephants), which may provide 
foundation for such combinatorial flexibility. This therefore makes them an ideal candidate to shed 
light on potential selective pressures promoting the evolution of complex communication, and 
therefore human language. 

 

Dancing with danger: Using taste aversion for the conservation of reptilian predators 

Georgia Ward-Fear 

In Australia, large native predators are fatally poisoned when they ingest invasive cane toads 
(Rhinella marina). As a result, the spread of cane toads has caused catastrophic population 
declines in these predators, initiating trophic cascades. However, where predators do exist behind 
the frontline, they show no physiological or genetic resistance to toad toxin, suggesting survival 
relies on behavioural mechanisms. We have shown that large monitor lizards (Varanus panoptes) 
can be trained with Taste Aversion (TA) utilising small, non-lethal cane toads; this increased adult 
survival by 50%. We documented a boldness spectrum within the population that correlated with 
aspects of an animal’s ecology but also influenced how individuals engaged with our conservation 
strategy. The shyest animals did not engage with our TA trials and had the highest rates of toad-
induced mortality. Animals that did engage and became TA trained had significantly lower levels 
of toad-induced mortality. Interestingly, another proportion of the population engaged with our 
trials but showed immediate avoidance of cane toads, likely demonstrating neophobia or dietary 
conservatism. These animals had the lowest levels of toad-induced mortality overall. In this 
system, lizard vulnerability is driven by boldness, behavioural responses to novel prey types, and 
the opportunity to learn taste aversion. Our study highlights the role of behaviour in vulnerability 
to novel threats. Understanding such behavioural variation may clarify mechanisms of population 
persistence and/or evolution. 

 

Eco-evolutionary dynamics between sexually selected weaponry and foraging in tree wētā 
(Hemideina spp., Orthoptera) 

Priscilla M Wehi; Mary Morgan-Richards; Shinichi Nakagawa 

Exaggerated weaponry may evolve as a result of sexual selection and provide a reproductive 
advantage in contests for mates. Weapons such as male tree wētā mandibles can attain 
enormous size. However, developing and bearing large weaponry can include trade-offs, such as 
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increased predation risk, impaired locomotion or reduced immune responses. Tree wētā are a 
New Zealand endemic genus of crickets that are classed as herbivores, but eat a variety of foods, 
including fruit. We examined fruit eating and potential foraging costs in one tree wētā species, 
Hemideina crassidens. We hypothesised that male foraging might differ from females because of 
potential foraging costs as a result of their large mandibles. In lab trials, adult males took longer 
than females to ingest fruits from five common plant species, suggesting a handling penalty. Also, 
90+% of seeds were destroyed during passage, but males were more likely than females to pass 
seeds intact. Time in the gut did not influence the number of whole seeds passed. Increased 
handling time suggests that it may be more difficult for male tree wētā to manipulate food items. 
Finally, we examined allometry in H. crassidens to identify where the costs of mandibular 
weaponry might outweigh its benefits. Ecological costs of weaponry in these insects include 
slower foraging rates on at least some high-quality foods, and reduced nutritional benefits from 
high quality seed sources. 

 

Assessing behavioural and personality traits in an endangered wallaby to improve 
threatened species conservation 

Kelly S Williams; Kylie A Robert 

The bridled nailtail wallaby (Onychogalea fraenata) was once widespread throughout eastern 
Australia, but now survives in small remnant populations (<1% of its former range) and captive 
colonies. Conservation efforts are being made to help the species recover, with recovery 
programs aiming to return animals back into their former range. To date, reintroductions into 
habitats with non-native predators have been largely unsuccessful, with current focus now on 
releases into fox and cat-free fenced sanctuaries. Considering the increased reliance on captive 
breeding and reintroduction for conservation of threatened species, there is an urgent need to 
improve their outcomes. Having a sound comprehension of integral survival traits is the first step 
in achieving this goal and the starting point of this PhD. This research aims to assess behavioural 
and personality traits in bridled nailtail wallabies and identify those that contribute to survival. We 
will be exposing wild and captive wallabies to various acoustic, visual and olfactory cues of 
predators and measuring their responses, in addition to carrying out boldness, exploratory and 
novel object personality tests. We then aim to release and track individuals to investigate survival 
rates and use of space and habitats. Understanding which traits are linked to higher survival rates 
will help inform which animals to choose as breeding individuals in captive environments and 
which animals are most suitable for reintroduction. 

 

Predator social stability creates a landscape of knowledge 

Eamonn Wooster; Daniel Ramp; Erick J Lundgren; Arian D Wallach 

Apex predators structure ecosystems by hunting mesopredators and herbivores, and through the 
behavioural responses of their prey to predation risk. In Australia, dingoes (Canis dingo) suppress 
red fox (Vulpes vulpes) populations. Both predators are widely persecuted by humans, which 
influences their interaction and cascading ecologies. Here, we investigated the activity patterns 
and behaviour of foxes visiting key resource points across a large desert region where both 
predators are protected. These resource points were foci of activity for socially-stable dingoes, 
and thus predicted to be peaks in the landscape of fear – where predation risk is highest fear 
should also be highest. We found that, as predicted, foxes avoided encountering dingoes at these 
resource points. Yet, we also found that fox activity was higher, that they were more confident, 
and that they scent-marked more often, where dingo territoriality was highest. Behaviour may be 
driven by understanding, rather than fear, when the activity of one’s predator is more predictable. 
These results lead us to suggest that the terrain of predation risk imposed by socially-stable apex 
predators would be better described as a landscape of knowledge. 

 

Effect of humidity during development on sexual conflict 
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Zhuzhi Zhang; Megan L Head 

Both sexes attempt to increase their own reproductive success, often leading to sexual conflict 
over mating. The environment that individuals experience throughout their life has been shown to 
mediate the costs and benefits that mating may bring to both males and females, and thus may 
alter the outcome of sexual conflict. Most studies that look at how the environment affects sexual 
conflict focus on the immediate or recent environment that individuals have experienced. 
However, the environment experienced during development may also be important. In the seed 
beetle, Callosobruchus maculatus, water is an important resource that can alter both body 
condition and reproductive performance of both sexes. Here, we looked at female oviposition 
preferences for beans with different moisture contents. We then reared their offspring on these 
“wet” and “dry” beans and paired them using a cross factorial design to investigate the role of 
male and female developmental environment in determining the fitness consequences of mating. 
Our results showed no maternal choice for beans based on their moisture content. We also found 
that neither the female nor male rearing environment affected mating behaviour. However, males 
reared in “wet” beans had larger ejaculates and females mated to these males had a lower egg-
laying rate. We discuss the implications for these results for the evolution of traits involved in s. 
sexual conflict. 
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