
ABSTRACT BOOK 



 
 

2 

NAU MAI - WELCOME  Pg. 3 

ASSAB CODE OF CONDUCT  Pg. 4 

PROGRAMME  Pg. 6 

KEYNOTE SPEAKERS  Pg. 10 

ORAL PRESENTATIONS  Pg. 18 

POSTERS  Pg. 75 

HAERE MAI – FAREWELL  Pg. 97 



 
 

3 

NAU MAI, HAERE MAI KI WAIHEKE! 

 

We warmly welcome you to Waiheke. We hope you will enjoy meeting the people, nature 

and land of Tāmaki Makaurau/Auckland. At ASSAB 2019 we aim to celebrate diversity in all its 

forms – diverse people, nature, research and scholarly approaches.  

We thank the Waiheke Island community including the Piritahi Marae committee, for their 

support. We respect and recognise Ngati Paoa as mana whenua and the interests of the wider 

Pare Hauraki iwi. 

Ruia kupu  

KĀEA: Ruia   
KATOA: Ruia ngā kākano i te Moananui-
ā-Kiwa 
wherahia ki te moana rongonui 
Herea ngā waka ki te pou whakairo 
ka tū ki Waitematā 
I raro i te marumaru o ngā maunga tapu 
Ko Waipapa te manawa whenua  
o te whare wānanga nei 
 

 
Scatter and sow the seeds across the Pacific 
 
Spread forth to the famous body of water 
Tether the canoes to the pou whakairo 
Standing in the Waitematā 
Beneath the shade of the sacred mountains; 
Waipapa is the heartbeat 
of this University 
 

M. Steedman, Te Whare Wānanga o Tāmaki Makaurau, Aotearoa/ University of Auckland, 
New Zealand 

Tūtira mai  

www.youtube.com/watch?v=klLSVac79Zk or https://www.youtube.com/watch?v=VxorRtINRTc  

Tūtira mai ngā iwi 
Tātou tātou e 
Tūtira mai ngā iwi 
Tātou tātou e 
Whai-a te marama-tanga 
me te aroha - e ngā iwi! 
Ki-a tapatahi,  
Ki-a ko-tahi rā.   
Tātou tātou e. 
 

Line up together, people 
All of us, all of us.  
Line up together, people 
All of us, all of us. 
Seek after knowledge 
and love of others - everybody! 
Be honest 
And stay united.  
All of us, all of us. 
 

Cannon Wi Te Tau Huata 

http://www.youtube.com/watch?v=klLSVac79Zk
https://www.youtube.com/watch?v=VxorRtINRTc


 
 

4 

ASSAB 2019 CODE OF CONDUCT 

The Australasian Society for the Study of Animal Behaviour 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 2019, we are dedicated to providing a harassment-free 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 – 

including all talks, posters, online, and at social events.  

• 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. 

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, or following; harassing photography or recording; sustained disruption 

of talks or other events; inappropriate physical contact; 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.  
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Report 

1. 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 

2. Conference organisers will help participants contact hotel/venue security or local law 

enforcement, provide escorts, or otherwise assist those experiencing harassment and 

will help them to feel safe for the duration of the event. 

3. If you have been harassed via email or social media, you may send emails or screenshots 

to conference organiser, a.gaskett@auckland.ac.nz 

Resolve 

4. The ASSAB conference organisers will require anyone engaging in harassing behaviour 

to cease immediately or face expulsion or other sanctions. 

5. Those sanctions can include reporting to the individual’s organisation, and supporting 

the victim in making informal or formal complaints via that organisation’s processes. 

6. If an incident results in corrective action, then ASSAB will support those harmed by the 

incident, both publicly (where appropriate) and privately. 

7. If any individual encounters problems or issues attempting to help a victim of 

harassment while following our anti-harassment policy and protocol, they are 

encouraged to engage with the ASSAB community 

http://web.mit.edu/bystanders/definition/index.html
http://web.mit.edu/bystanders/definition/index.html
mailto:a.gaskett@auckland.ac.nz
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PROGRAMME *Student contribution

Monday 8 July

8:00 Registration  
8:45 Breakfast  
9:45  Welcome, waiatas & getting to know each other 

10:30 Plenary talk 
Prof. Dianne 

Brunton 

Battle of the sexes: how can female birdsong help us understand the 
evolution of complex song? 

Session 1: Camouflage and mimicry  Chair Sheri Johnson
11:15 Michael Kelly* The evolution of ant mimicry in spiders 
11:30 Alfonso Aceves-

Aparicio* 
Hiding in plain sight: the use of a camouflaged silk retreat in a jumping spider 

11:45 Jim McLean* Assessing and explaining imperfect mimicry 
12:00 -13:00 Lunch
Session 2: Behavioural and evolutionary ecology  Chair Marine Richarson

13:00 Mariela 
Herberstein

A trait-based approach to map behaviour across species

13:15  Heshani 
Edirisinghe* 

Colour variation in native and introduced ladybirds in New Zealand 
(Coleoptera: Coccinellidae) 

13:30 Ajai Vyas Evolutionary neurobiology of fear and life history decisions 
13:45 Weliton Menário 

Costa* 
Causes and consequences of individual behavioural variation in eastern grey 

kangaroos 
14:00 Hannah Smart* Ants as dispersal agents for Phasmid eggs 
14:15 Cedric van den 

Berg* 
Quantitative Colour Pattern Analysis (QCPA): A 

comprehensive framework for the analysis of colour patterns in nature 
14:30 Misha Vorobyev Behavioural contrast sensitivity of polarisation vision in octopus 
14:45 Millie Ahlstrom*  

Speed talk 
A new method to compare plumage colouration across different body 

regions of birds 
14:50 Amy Streets*  

Speed talk 
Colour processing in mantis shrimp 

14:55 Kaya Moore*  
Speed talk 

Sexy songs: The fitness effects of song in male and female willie wagtails 
(Rhipidura leucophrys) 

15:00 – 15:45 Afternoon tea
Session 3: Communication and signalling Chair Weliton Menário Costa

15:45 Amy Martin* Sexual deception imposes costs on pollinators - why don't they go extinct? 
16:00 Zac Wylde* Perceived dominance status affects chemical signalling in the neriid, 

Telostylinus angusticollis 
16:15 You Zhou* How does noise disrupt alarm call communication in wild birds: masking, 

distraction or changes in vigilance? 
16:30 Georgina Binns* 

 
What’s Amata with this moth? Aposematic variation in an Australian 

Lepidoptera 
16:45 Bhagya Herath* Geographic variation in male advertisement calls from a wide spread 

Australian Hylid frog, Litoria fallax 
17:00 Luis Nahmad-

Rohen* 
The colours of octopus 

17:15 Michelle Roper Female song repertoires in the New Zealand bellbird: sexual and temporal 
variation 

17:30 - 18:15 Break – enjoy a chat and a drink at the Cellar Door 
18:15 – 19:15 Dinner  

19:45 Public lecture 
Dr Priscilla Wehi 

Weaving patterns with interdisciplinary knowledge 
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Tuesday 9 July

8:45 Breakfast  
9:45 Plenary talk 

Dr Kate Umbers  
A review of dynamic anti-predator adaptations 

Session 4: Reproduction and mating systems  Chairs Mehrnaz Tavasoli & Erin Powell
10:30 Michael Anderson* The evolution of avian egg size 
10:45 Sarah Wells Extra-pair paternity drives sexual dichromatism and sexual size 

dimorphism in passerine birds 
11:00 Kathleen Collier* Syntactic properties of male courtship song in the lesser short-tailed 

bat, Mystacina tuberculata 
11:15 Nathan Burke* Conditional benefits of sex: sexually but not parthenogenetically 

produced females perform better via sex in a stick insect 
11:30 Melissa Griffin* Harems or swingers’ parties? How sex ratio affects aggregation 

behaviour in Auckland tree wētā, Hemideina thoracica 
11:45 Rachael Shaw Do generous mates make generous fathers? 

12:00-3:30 Lunch & AGM – all welcome! 
Session 5: Applied animal behaviour and ecology  Chair Heshani Edirisinghe

13:30 James O'Hanlon Landscapes of seed dispersal across Australia 
13:45 Nikolas Willmott* 

 
Comparing morphological and behavioural traits of jumping spider 

communities in urban and natural habitats 
14:00 Sheri Johnson Sub-lethal exposure to a vertebrate pesticide bait alters tree wēta 

behaviour 
14:15 Anne 

Aulsebrook* 
Streetlights decrease nocturnal sleep in black swans 

14:30 Leena Riekkola* 
 

Bio-logging and spatial modelling: tools for studying movement 
ecology in elusive marine species 

14:45 Daria Erastova*  
Speed talk 

Winter is coming: game of feeders 

14:50 Gabrielle Johns* 
Speed talk 

Assessment of far North New Zealand coastal marine debris: 
Sustainable Coastlines’ citizen science beach survey protocol 

14:55 Jacques de Satge* 
Speed talk 

The associations between native avifauna and mangrove ecosystems 
in New Zealand 

15:00–5:45 Afternoon tea
Session 6: Cognition and learning  Chair Michael Anderson

15:45 Daniel 
Donoghue* 

Birds just want to have fun: Play facilitates social learning in adult kea 
(Nestor notablis) 

16:00 Fanny-Linn Kraft* Multigenerational impact of early life stress on vocal learning 
16:15 Sarah Walsh* 

 
Investigating the potential for call combinations in a lifelong vocal 

learner 
16:30 Andrew Katsis* 

 
Are the effects of prenatal sound on zebra finch song learning 

mediated by changes to personality or cognitive capacity? 
16:45 Birgit Szabo* Habitat resource predictability is correlated with learning flexibility in 

two closely related lizard species 
17:00 Lucy Farrow* 

 
Cognitive complexity in Australian, New Zealand and Antarctic avian 

species 
17:15 Wesley Webb* 

 
He says, she says: decoupled cultural evolution in male and female NZ 

bellbird song 
18:15–9:15 Dinner  
19:15-20:15 Poster session 

Ngaio Balfour* Pohutakawa spectral reflectance and pollinator vision 
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Leah Barnfather* Do orchids use visual tricks to lure pollinators? 
Alex Barley* 
 

The behavioural sequences of Australian magpies during prey object handling 

Iván Beltrán* 
 

Moms to the rescue: can behavioural thermoregulation buffer global warming? 

Melissa Caffell* Do exploration assays in the lab reflect exploration in the field? 
Ryan deRegnier* 
 

An investigation of the dispersal strategies of the entomophilous moss family, Splachnaceae 

Christine Evans* 
 

The role of male and female helpers in territory defence in the cooperatively breeding red-
winged fairy-wren 

Juliane Gaviraghi 
Mussoi* 

Mirror-mediated spatial location in great tits 

Aaron Harmer Biomechanics of traumatic insemination in Coridromius plant bugs 
Ariel Heswall*  Seabird sensory ecology and morphology in relation to bycatch 
Sarah Hockings* Understanding polyandry and sperm competition in the New Zealand giraffe weevil 
Penny Jacks* Contrasting sociality in two sympatric skink species - Oligosoma otagense and O. grande 
Alexandra Kai Fong* Sexual deception: Hallmarks of a successful strategy 
Rebecca Le Grice* Investigating the mating behaviour of New Zealand's hairy kelp fly 
Ana Leitao* 
 

Two is better than one? Song function for joint territory defence and within pair 
communication in lovely fairy-wrens 

Samuel O'Neill* 
 

Male guppies differ in display rate but not diel pattern of display under daily light changes 

Jessica Patiño Pérez* Social structure of bottlenose dolphins in the Hauraki Gulf, New Zealand 
Tom Saunders* Sizing up the samurai wasp for stink bug control 
Danielle Sulikowski Geometric morphometric analyses of human facial asymmetry 

- patterns of asymmetry predict dark personalities 
Kyle Sutherland* 
 

Do conservation translocations influence song diversity: North Island saddleback, a model 
system 

Mehrnaz Tavasoli* 
 

 Consistent behavioural variation between blackbird pairs towards a predator 

Zoe Korzy Wild The legs have it - sexual dimorphism in a jumping spider 
 

20:30-11:30 
 

DJ & Dancing - Diiverse playlist, as requested by you! 
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Wednesday 10 July

8:45 Breakfast  
9:45 Plenary talk 

Prof. Robert 
Poulin  

Host manipulation by parasites: beware of the body snatchers 

Session 7: Sexual selection and sexual conflict  Chairs Lucy Farrow & Bhagya Herath
10:30 Russell 

Bonduriansky 
Can sexual conflict play a role in the maintenance and loss of sexual 

reproduction? 
10:45 Alexandra 

McQueen* 
Are ornaments costly? Experimental manipulation of a sexually 

selected trait 
11:00 Kawsar Khan* To intimidate not to impress: conspicuous red colour reduces mating 

harassment in damselflies 
11:15 Ana Vasconcelos* Extreme positive allometry and variation in mean eye stalk length in 

ulidiid flies 
11:30 Sergio Nolazco* Early moult into breeding plumage offers no advantage in a mutually-

ornamented bird 
11:45 Jaimi Gray Swords and battle-axes: Multiple weapon morphs across New 

Zealand harvestmen (Opiliones: Neopilionidae) 
12:00-13:00 Lunch

Session 8: Predators & prey  Chairs Hannah Smart & Alexandra Kai Fong
13:00 Regan MacKinlay*  

Speed talk 
Avoiding Cat-astrophe: Can predator aversion training safeguard 

naïve wildlife dispersing from sanctuaries? 
13:05 Anne Wignall  

Speed talk 
Predatory tactics, risk-taking and exploration in jumping spiders 

13:10 Jennifer Jandt  
Speed talk 

Factors influencing the coordinated response to predation threat in 
social wasps 

13:15 Bridgette 
Farnworth* 

 

Increasing predation risk with light reduces speed, exploration and 
visit duration of invasive ship rats (Rattus rattus) 

13:30 Erin Powell* 
 

Let it go: Leg autotomy and weapon polymorphism in New Zealand 
harvestmen (Arachnida, Opiliones) 

13:45 Caralyn Kemp* 
 

Common marmosets (Callithrix jacchus) weigh up potential risk when 
faced with conflicting motivations 

14:00 Samuel Aguilar-
Argüello* 

Jump assessment by jumping spiders 

14:15 Geoffrey Hughes* 
 

uberFox: Using red fox (Vulpes vulpes) behaviour to protect turtle 
nests in Australia 

14:30 Marine Richarson Effects of intraguild predation on intraspecific variation in the 
common bully 

14:45 Braxton Jones* 
 

How situational awareness and experience among insects can change 
flight initiation behaviours 

15:00–15:45 Afternoon tea 
15:45–16:30 Prizes and farewell  



 
 

10 

KEYNOTE SPEAKERS (IN ALPHABETICAL ORDER) 

 

Prof. Dianne Brunton 

 

 
Biography 

Professor Dianne Brunton is a behavioural ecologist and currently Head of the School of Natural 

and Computational Sciences at Massey University’s Auckland Campus. Dianne completed a BSc 

and MSc in Zoology at the University of Auckland, and a PhD on the breeding biology of a plover 

(killdeer)  in wildlife biology at the University of Michigan, Ann Arbor. She completed Postdocs 

at University of California, Berkeley on western gulls and Yale University on least terns, before 

returning to take up an academic position at the University of Auckland in 1991. In 2005, Dianne 

moved to Massey University and established the Ecology and Conservation Group. In 2013 she 

was promoted to Professor and in 2016 became Head of School. Her research contributions are 

in social behaviour and the evolution and ecology of animal communication with a focus on 

bird song. She has been the PI on two Marsden funded projects (Saddleback song dialect and 

male and female song in NZ bellbirds) and has published 130+ research publications in peer 

reviewed journals. Dianne has been the primary supervisor to >30 PhD and >70 MSc students 

and was awarded the Massey University Research medal for supervision in 2017. She has 

contributed both nationally and internationally to research panels (including, Rutherford, 

Marsden, PBRF, and NSF) and is currently the Chair of the Auckland Zoo Conservation Fund.   
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Battle of the sexes: how can female birdsong help us to understand the evolution of 

complex song? 

Prof. Dianne Brunton1 

1. School of Natural and Computational Sciences, Massey University, Auckland, New Zealand 

 

I will talk about the research that we have done on bird song evolution – focussing on how 

female birdsong can help us understand the evolution of complex song. Bird song is still 

commonly regarded as a male trait that has evolved through sexual selection: a trait that 

attracts a mate and repels a competitor. However, recent research has highlighted the 

prevalence of female song and demonstrated that female song is an ancestral state for 

songbirds.  If female song is the norm and not an anomaly, and was present early in the 

evolution of bird song, then we need to acknowledge its evolutionary significance and explore 

the selective drivers of female song evolution.  Are the selective mechanisms of male and 

female song comparable? Have females evolved the similar morphologies to males for the 

production of complex song? My research group has focused on, the New Zealand Bellbird 

(Anthornis melanura), a model species where both males and females sing complex song, and 

where the sexes have little overlap in repertoires. Here I will discuss the insights that this field-

based system has provided in understanding the evolution and function of song, and speculate 

on where this exciting field is heading. 
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Prof. Robert Poulin 

Biography 

Originally from Montreal, Canada, Robert obtained a BSc from 

McGill University and a Ph.D. from Laval University, before 

eventually joining the University of Otago in 1992. Since arriving 

there, he has established a research programme in parasite 

ecology and evolution that focuses on broad questions but not 

on any particular taxa. Currently, his research group has four 

main research directions. First, his lab investigates the forces 

shaping the evolution of parasites, in particular the evolution of 

life history traits such as body size, host specificity, the ability to 

manipulate host behaviour, and the complexity of the 

transmission pathways. Second, they are studying the role of parasites in aquatic ecosystems, 

i.e. how they affect community diversity and food web stability, and how parasitism may 

interact with climate change to influence the properties of ecosystems. Third, Robert has long 

been exploring large-scale patterns of parasite biodiversity and biogeography, searching for the 

processes behind the diversification and distribution of parasites and diseases. Finally, Robert 

and his team are now turning toward the role of parasite microbiomes in shaping the host-

parasite interaction. Robert was awarded Otago University’s Distinguished Research Medal in 

2013, the Hutton Medal from the Royal Society of New Zealand in 2011 for outstanding 

contribution to animal sciences, and was elected Fellow of the Royal Society of New Zealand in 

2001. 
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Host manipulation by parasites: beware of the body snatchers 

Prof. Robert Poulin1 

1.   Department of Zoology, University of Otago, New Zealand 

 

The influence of parasitic organisms on the behaviour and ecology of their hosts is often 

disproportionate to their small size. This is particularly well-documented for the many parasites 

capable of manipulating the behaviour of their hosts in order to improve their own 

transmission. In this lecture, I will explore the many circumstances in which natural selection 

has favoured the evolution of host manipulation by parasites. I will also provide some historical 

insights into research trends in this area, leading to its recent integration with other fashionable 

themes in behavioural research, such as animal personality and the use of social networks to 

unravel animal interactions. Finally, I will summarise new research into ‘how’ parasites actually 

take control of their host’s behaviour. This ranges from altered gene expression in the host’s 

brain indicated by proteomic and transcriptomic approaches, to the possibility that microbial 

partners carried by parasites are actually responsible for host manipulation. 
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Dr Kate Umbers 

Biography 

Dr Kate Umbers is a Senior Lecturer in Zoology 

at Western Sydney University and ARC DECRA 

Fellow. Kate completed her BSc(Hons) at 

Macquarie University in 2006 and her Ph.D. 

under Marie Herberstein and Gregory Holwell 

at Macquarie University in 2011. Her first 

postdoctoral position was with Hanna Kokko 

and Scott Keogh at ANU after which she was 

awarded a Vice Chancellor’s Postdoc at the 

University of Wollongong with Phil Byrne. In 

2015 Kate was appointed as a Lecturer in Zoology at Western Sydney University.  

Kate is primarily a behavioural ecologist,  focused on the evolution of animal colouration. Kate 

also integrates genetics and physiological methods into her research and is interested in 

contributing directly to conservation. This combined approach is probably the result of working 

in Australia’s high country. While immersed in mountain environments threatened by climate 

change, questions of genetic connectivity, physiological limits, and conservation spontaneously 

spawn in the mind of the field biologist.  

Kate is passionate about equity in science, supporting diversity and pushing for cultural change 

to make these happen. And finally, Kate is a proud ‘science mum’ to Charlotte Hazel, the world’s 

cutest baby. 
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A review of dynamic anti-predator adaptations 

Kate Umbers1 

1. Western Sydney University, Australia 

 

Kate is on the precipice of an empirical evaluation into startle displays as the ‘missing link’ in 

antipredator defences. The evolutionary origin of warning colouration is considered 

paradoxical in that conspicuous mutant prey should be attacked and killed as they evolve, 

denying predators any chance to learn to avoid them. Startle displays, however, are 

antipredator defences that exploit predator reflexes through a sudden transition (e.g. from 

camouflage to warning colouration) and do not have to be learned. Startle displays may 

therefore create the evolutionary space for animals to acquire brightly coloured signals. This 

work will merge theory on antipredator defences, deepen knowledge of fitness costs and 

benefits, and will perhaps provide a new resolution to a classic evolutionary paradox. 
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Dr Priscilla (Cilla) Wehi 

                 

Biography 

Priscilla (Cilla) Wehi is a conservation biologist and Rutherford Discovery Fellow at Manaaki 

Whenua  Landcare Research in Dunedin. Cilla completed a BSc (Hons) in Zoology at the 

University of Canterbury, a MSc in Animal Ecology at Lincoln University, and a PhD in Ecology 

and Māori at the University of Waikato. Her research has focused on the links between 

biodiversity and culture and the ecology and conservation of iconic native species such as tree 

wēta. This research includes isotope analysis of kea diet, morphological analysis of wēta 

specimens, and work on the story of Māori dogs, whose hair and skins are woven into 

traditional cloaks. Her research has benefited immensely from the natural history and taonga 

(anthropological) collections in museums, and interactions with curators and staff. Cilla grew 

up in Dunedin and is of Scottish descent, but she also affiliates to Tainui and Tūhoe through her 

extended family. She is the new Incoming Co-Director of Te Pūnaha Matatini, the Centre of 

Research Excellence for Complex systems, a member of the Predator-Free 2050 Bioethics 

Panel1, and the Kindness in Science Collective, and is part of the Homeward bound programme2 

that aims to raise the profile and leadership of women in STEM.  

 

  

                                                           
1 http://www.biologicalheritage.nz/news/news/gbird-funding/related-content/hi-tec-solutions/bioethics-panel 
2 https://homewardboundprojects.com.au/ 

 

http://www.biologicalheritage.nz/news/research-stories/bioethics-panel
http://www.biologicalheritage.nz/news/research-stories/bioethics-panel
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Weaving patterns with interdisciplinary knowledge 

Priscilla Wehi1 

1.   Manaaki Whenua  Landcare Research, Dunedin, New Zealand 

 

In my talk, I will discuss two projects from my research at the interface of ecology and society. 

In the first, I and my colleagues examine understand human behaviour through an analysis of 

Māori oral tradition, and ecological information within it. Human settlement into new regions 

like Aotearoa / New Zealand is typically accompanied by waves of animal extinctions, but we 

have limited understanding of how human communities perceive and respond to such 

ecological crises. Because extinctions in New Zealand began just 700 years ago, whakataukī 

(Māori ancestral sayings) offer a source of cultural information that contains embedded 

ecological knowledge. The data provide evidence that extinction of keystone fauna like moa 

was important for shaping ecological thought in Māori society. A second project analyses bones 

from archaeological digs, kahukurī (dogskin cloaks) from museums, together with historical 

records, to investigate Māori relationships with kurī. Kurī were dogs brought on the voyaging 

canoes to Aotearoa and were important for food and clothing before European arrival. 

However, these dogs disappeared in the 19th century. I use the data to think about the reasons 

for this disappearance, and what it tells us about the changing nature of society. Research that 

engages with communities, museums and other agencies can be slow and painstaking, and we 

faced both ethical and methodological challenges. Ultimately, however this engagement can 

add lead to rewarding collaborative partnerships of discovery about who we are, and our 

relationships with the natural world. 
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ORAL PRESENTATIONS (IN ALPHABETICAL ORDER) 

 

Hiding in plain sight: the use of a camouflaged silk retreat in a jumping spider 

Alfonso Aceves-Aparicio1, Jim McLean1 & Marie E. Herberstein1 

1. Department of Biological Sciences, Macquarie University, Australia 

 

Jumping spiders rely on their accurate vision to locate and attack their prey. They are a classic 

example of cursorial hunters in a variety of habitats. Contrary to this, the jumping spider Arasia 

mullion behaves as a sit-and-wait predator on the surfaces of tree trunks. The tree trunk habitat 

of A. mullion serves as a highway of potential prey moving between the soil and canopy. 

However, tree trunks provide limited cover that can increase the risk of exposure to predators 

and recognition by prey. We therefore predict that Arasia spiders minimise their conspicuous 

appearance and benefit from exploiting the extensive ranges of resources on the trunks. 

From early instars A. mullion build and remain inside a camouflaged silk retreat on the surface 

of tree trunks. Their building behaviour includes the addition of “decoration” using debris from 

the trunk. From these retreats they launch their attacks triggered by visual detection of 

potential prey. A high value of the retreat is inferred as aggressive interactions and taking over 

of retreats have been observed in the field. The unusual behavioural array of A. mullion likely 

reduces detection by predators and prey but seems to be restricted to a small range of tree 

species. Here, I showcase this interesting system to study adaptive processes associated with 

occupying tree trunk environments. 
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Jump assessment by jumping spiders 

Samuel Aguilar-Argüello 1, Alex H. Taylor2 & Ximena Nelson1 

1. School of Psychology, University of Auckland, New Zealand 

2. School of Biological Sciences, University of Canterbury, New Zealand 

 

Animals rely on different sources of information to reduce their uncertainty about the 

environment, and use of multimodal information is widely used, including in spiders. Here, we 

aimed to determine if the jumping spiders (Salticidae) Trite planiceps and Portia fimbriata take 

into account two different sources of information to accurately perform the jumps from which 

they earn their moniker. Salticids perform jumps to pounce on the prey, which they actively 

hunt, akin to miniature leopards. We tested if they use mechanical cues (wind) as well as visual 

cues to assess their jump trajectories from one platform to another when exposed to no wind, 

low wind speed and high wind speed. Spiders adjusted jump direction (horizontal angle of the 

cephalothorax before jumping) depending on wind presence. We also saw a non-significant 

orderly tendency to displace the horizontal starting position of the jump in relation to wind 

speed, with spiders showing higher displacement with high wind and no displacement in no-

wind control trials. Our results suggest that salticids, apart from visual cues, take into account 

wind speed to assess and adjust their jump trajectories. 
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A new method to compare plumage colouration across different body regions of birds 

Millie Ahlstrom1, James Dale1 & Daniel Playne1 

1. Massey University, New Zealand 

 

Birds are one of the most colourful taxa of animals and are frequently argued to use colouration 

to communicate information to each other. The spatial placement of colouration has been 

shown to be non-random due to putatively increased signalling function in certain body parts. 

Therefore, colouration in different areas of the body could have different communication 

functions. One way to infer the communication function of colour is to measure sexual 

dichromatism – the degree of colour difference between males and females of the same 

species. We predicted that if different regions of the body have different signalling functions, 

then sexual dichromatism should be non-randomly distributed on bird bodies. Large-scale 

spatial analysis of colouration are lacking however, partly due to the morphological variation 

between species that makes it difficult to directly compare homologous areas. Here we 

describe a new method to compare different regions of birds. In our study on 2,471 passerine 

species we used image registration on field guide images to warp all images into a single 

reference template. This allowed for direct and automated comparison of colour between 

homologous areas. Our method has made it possible to resolve the hotspots of sexual 

dichromatism and shows that dichromatism is the most pronounced around the anterior region 

of birds, particularly on the throat. Our results suggest that sexual dichromatism results from 

communication functions that are most effective in face to face social interactions. 
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The evolution of avian egg size 

Michael Anderson1, Cody Dey2, Daniel Thomas1, Sarah Wells1, Mark Hauber3 & James Dale1  

1. Massey University, New Zealand 

2. Canadian Wildlife Service, Canada 

3. University of Illinois, US 

 

Extraordinary interspecific variation in avian egg traits provides a model system for studying 

adaptation and evolutionary diversification. However, research on the evolution of egg traits 

has primarily focused on factors such as egg colour, egg shape and clutch size. Surprisingly, egg 

size has received much less attention despite it representing a fundamental reproductive 

investment. Although egg size is known to correlate positively with body size and negatively 

with clutch size, many other factors have also been suggested to act as selection pressures that 

influence these correlations. For example, why do kiwi have an egg about 400% larger than 

predicted by allometry alone? Is it due to increased investment in the development of each 

offspring, or as Stephen Jay Gould suggested, due to evolutionary history? As yet, a 

phylogenetically-controlled comparative analysis considering multiple hypotheses 

simultaneously has been lacking. Here we use such an approach to evaluate diverse potential 

evolutionary drivers of egg size. We test the effects of body size, clutch size, cooperative 

breeding, brood parasitism, sexual dichromatism, sexual size dimorphism, migration, offspring 

development strategy, and ancestral body size on the evolution of egg size in all species of 

birds. We will discuss the results of our analysis with a focus on broad-scale patterns of egg-

size evolution. 
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Streetlights decrease nocturnal sleep in black swans 

Anne Aulsebrook1, John A. Lesku2, Raoul A. Mulder1, Wolfgang Goymann3, Alexei L. Vyssotski4 

& Therésa M. Jones1 

1. University of Melbourne, Australia 

2. LaTrobe University, Australia 

3. Max Planck Institute for Ornithology, Germany 

4. University of Zurich/ETH Zurich, Switzerland 

 

Over the past 150 years, use of artificial light at night has become a global and increasing issue. 

To reduce negative effects on sleep in humans, most smartphones and computers now have 

software that can reduce emission of blue light in the evening. However, little is known about 

whether this approach could be beneficial for wildlife. We investigated the effects of white 

streetlights (3700K) and amber streetlights (2100K, filtered to minimise blue wavelengths) on 

nocturnal rest in a diurnal urban bird, the black swan. We used tri-axial accelerometry to record 

the activity patterns of swans exposed to streetlights in a naturalistic, outdoor environment. 

Contrary to predictions, we found that exposure to amber streetlights significantly decreased 

nocturnal rest compared with dark control conditions, whereas white streetlights did not. 

Importantly, by recording the electrophysiology of a subset of swans, we also found that time 

spent resting was strongly correlated with sleep. Our results indicate that artificial lighting can 

disrupt sleep in wildlife and that blue-filtering streetlights may not mitigate these impacts on 

birds.   
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What’s Amata with this moth? Aposematic variation in an Australian Lepidoptera 

Georgina Binns1 & Mariella Herberstein1 

1. Department of Biological Sciences, Macquarie University, Australia 
 

 Aposematism is an anti-predator strategy where defended prey species advertise their defence 

with conspicuous warning signals. Predators learn to recognise these warning signals after an 

initial unpleasant experience and associate the signals with unprofitability. Aposematism incurs 

selective benefits to the prey, such as increased survival rates, and warning signals are thought 

to be honest indicators of the strength of the defence. To be effective, warning signals need to 

be recognisable, memorable and consistent. However, variation in warning signals has been 

reported in most aposematic taxa, contradicting stabilising selection hypotheses.  

The diurnal orange and black aposematic wasp moth Amata nigriceps (Erebidae: Arctiinae) are 

thought to be a complex of subspecies, which is yet to be taxonomically and ecologically 

defined. They are conspicuous fliers and are chemically defended by pyrazines. The aim of this 

study is to understand the variation in Amata moth warning signals. Through sampling moths 

from museum collections and across the Australian east coast, I have found that sexual 

selection, but not climatic variables, possibly explain warning signal variation. Preliminary trials 

with naïve predators (Great tits) indicate that the moths are indeed distasteful to birds. We are 

now planning to test if bird predators respond differently to the quantified variation observed 

in the field using moth models, as well as answering several questions about Amata’s natural 

predators, and the unpalatability and toxicity of these moths. 
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Can sexual conflict play a role in the maintenance and loss of sexual reproduction? 

Russel Bonduriansky1 & Nathan Burke1 

1. University of New South Wales, Sydney, Australia  

 

Recent theory suggests that sexual conflict can promote sexual reproduction, and thereby 

potentially contribute to a resolution of the “paradox of sex.” Facultatively parthenogenetic 

species, in which females can reproduce asexually if they can avoid mating, offer opportunities 

to test this hypothesis. Our modelling predicts that, if facultatively parthenogenetic females 

benefit by avoiding sex and can evolve effective resistance to mating, local losses of sex can 

occur via male extinction. We are using the Peppermint Stick Insect (Megacrania batesii), a 

native of tropical North Queensland rainforest, to investigate the roles of sexual conflict and 

other processes in the incidence of sexual versus parthenogenetic reproduction. Consistent 

with model predictions, demographic surveys of natural populations along 25 km of coastline 

have revealed a mosaic of mixed-sex and all-female populations. The all-female populations 

appear to be viable and productive, and have persisted over two field-seasons, indicating that 

such populations are able to avoid invasion by males from neighbouring mixed-sex populations. 

Intriguingly, preliminary data from experimental crosses between females from all-female 

populations and males from mixed-sex populations suggest that these populations are 

interfertile in the laboratory. We are carrying out demographic, behavioural, and population-

genetic studies to understand the roles of female resistance and other factors in local losses of 

sex in this species. 
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Conditional benefits of sex: sexually but not parthenogenetically produced females perform 

better via sex in a stick insect 

Nathan W. Burke1 & Russell Bonduriansky1 

1. University of New South Wales, Sydney, Australia  

 

Sex and parthenogenesis have unique costs and benefits. In facultatively parthenogenetic 

species—where all females are capable of both sexual and parthenogenetic reproduction—the 

relative advantage of one reproductive mode versus the other may depend on whether females 

themselves have a sexual or parthenogenetic origin. Although reproductive origin has the 

potential to mediate downstream effects on female development, mating behaviour and life 

history, thereby shaping the relative payoff of sex versus parthenogenesis, the importance of 

such effects remains unclear. Using the facultatively parthenogenetic spiny leaf stick insect, 

Extatosoma tiaratum, we performed a laboratory experiment to quantify morphology, mating 

probability, and reproductive success in mated versus unmated females of either sexual or 

parthenogenetic origin. We found that parthenogenetically produced females were smaller 

than sexually produced females, and more prone to deformities in vestigial wings, but not to 

fluctuating asymmetry in legs. Parthenogenetically produced females received fewer mating 

attempts, and avoided mating more often than sexually produced females. Moreover, while 

sexually produced females benefited by mating, parthenogenetically produced females gained 

no net reproductive benefit from sexual reproduction. These results could help to explain 

spatial patterns of sex in facultative parthenogens (i.e., why sex persists in some populations 

but fails to reinvade once it is locally lost). 
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Syntactic properties of male courtship song in the lesser short-tailed bat, Mystacina 

tuberculata 

Kathleen Collier1, Greg Holwell2 & Stuart Parsons2 

1. University of Auckland, New Zealand 

2. Queensland University of Technology, Brisbane, Australia 

 

Recent work has indicated that a number of bat species use courtship songs that are at least 

equivalent in output and complexity to those of songbirds. Of these, the New Zealand short-

tailed bat (Mystacina tuberculata; pekapeka-tou-poto) has one of the highest song-output 

rates ever recorded. Short-tailed bats are a lek-breeding species, in which males perform 

sustained and acoustically complex courtship songs to attract females. As such, it is likely that 

there are honest indicators of male quality inherent in the display. The aim of my study was to 

investigate whether song structure was sufficiently varied between males to represent a 

possible basis for female mate-choice. I analysed the syntactic arrangement of recorded short-

tailed bat songs using both manual note-classification and computational methods.  Results 

revealed high syntactic complexity with conserved key elements common among males, and 

high individual variation in call structure and expression. These results are strongly suggestive 

of a combinatorial song structure, and prompt an avenue for future research into the possible 

existence of vocal learning abilities in short-tailed bats. 
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The associations between native avifauna and mangrove ecosystems in New Zealand 

Jacques de Satge1, David Aguirre1, Aaron Harmer1 & Weihong Ji1 

1. Massey University, New Zealand 

 

Mangrove forests in New Zealand are rapidly expanding seawards, fuelled by anthropogenic 

increases in terrigenous sediments and nutrients in estuaries. This phenomenon draws parallels 

with landward mangrove expansion in Australia but is in stark contrast with global mangrove 

declines. Mangrove expansion results in shifts in habitat composition and ecosystem 

functioning, and a perceived decrease in the recreational value of coastal environments. 

Consequently, large-scale mangrove removal has been carried out in multiple parts of New 

Zealand’s mangrove distribution. However, neither current management practices nor 

academic study have closely examined the associations between avifauna and mangrove 

habitats. The repercussions of this knowledge gap may be particularly significant for bird 

species in decline and deemed highly dependent on mangroves, such as the banded rail 

Gallirallus philippensis assimilis on mainland New Zealand. Previously found throughout the 

country, banded rail presence is now largely restricted to pockets of coastal saltmarsh and 

mangrove. Unfortunately, the cryptic nature of banded rails means their ecology is poorly 

understood, and inferences into their precise habitat use are severely limited. As such, a PhD 

project examining banded rail ecology and habitat use has recently been proposed to address 

this conservation issue, with a view to informing management practices around mangroves, 

their potential removal, and the avifauna they support. Thus, the PhD study design and 

proposed (and ongoing) methodologies are presented here as a research framework. 
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Birds just want to have fun: Play facilitates social learning in adult kea (Nestor notablis) 

Daniel Donoghue1 & Rachael Shaw1 

1. School of Biological Sciences, Victoria University, New Zealand 

 

Social learning is considered a primary driver in the dispersion of many complex foraging 

techniques, with the biological traits of individuals also being of significant consideration. 

Though the rates at which individuals acquire these behaviours vary, and partitioning of 

producer-scrounger roles often occurs, the personality traits that drive these differences have 

received little attention. Play behaviour has been theorised as vital in the development of 

mechanically difficult foraging techniques, however attempts to quantify playfulness as a 

personality trait have been limited, with no exploration into the role of play in social learning. 

We conducted a closed-diffusion experiment with kea, using a vending machine-like apparatus. 

The uptake of this behaviour was facilitated by social learning, with 10 out of 12 naïve 

individuals solving the task. Play-based motivation was quantified by recording the number of 

events where subjects chose to engage in object play over choosing a food reward. Individuals 

that showed higher play-based motivation were more efficient in the uptake of the novel 

behaviour compared to more food-focused conspecifics. Additionally, it was play motivation 

that best determined whether individuals primarily assumed the role of a solver or a scrounger. 

An intrinsic motivation to play, and its link to learning efficiency and role partitioning, provides 

new insight into both the individual variation of social diffusion rates, as well as the adaptive 

function of play behaviour. 
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Colour variation in native and introduced ladybirds in New Zealand (Coleoptera: 

Coccinellidae) 

Heshani Edirisinghe1, Richard Leschen2, James Dale1 & Anne E. Wignall1 

1. School of Natural and Computational Sciences, College of Science, Massey University, 

Auckland, New Zealand 

2. Manaaki Whenua (Landcare Research), New Zealand Arthropod Collection, Private Bag 

92170, Auckland, New Zealand 

 

The level of phenotypic variation in a population can influence successful establishment in a 

new environment. Having a higher level of variation in functionally important traits is 

hypothesised to increase establishment success by increasing variation in individual fitness. 

Therefore, it is important to understand the role of phenotypic variation in establishment and 

dispersal to help develop more effective mitigation strategies for invasive species. Ladybird 

beetles (Coleoptera: Coccinellidae) are an excellent model to study establishment behaviour as 

they are introduced around the world as biocontrol agents against pests in agricultural crops, 

including some invasive species creating adverse ecological and evolutionary changes in the 

recipient ecosystems. In addition, ladybird populations have high levels of phenotypic variation, 

often including multiple colour morphs. In this study, we compared colour variation in native 

and introduced ladybird beetles in New Zealand. We compare levels of colour variation 

between four native (Adoxellus flavihirtus, Harmonia antipoda, Hoangus venustus, and 

Veronicobius aucklandiae) and four introduced (Halmus chalybeus, Illeis galbula, Rhyzobius 

forestieri and Serangium maculigerum) ladybird species in New Zealand. We expect higher 

levels of colour variation in widely distributed introduced species such as Halmus chalybeus 

than native and introduced species with restricted ranges. Colour was assessed using RGB (red, 

green, blue) scores from standardized digital images and variation in each colour was compared 

using the volumes of 3D graphs computed using RGB scores. This study will improve our 

understanding of the biology of native and introduced ladybirds, providing a foundation for 

future research predicting the impacts of introduced ladybirds and mitigating their adverse 

effects on native ecosystems and biodiversity. 
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Winter is coming: Game of feeders 

Daria Erastova1, Kristal Cain1, Josie Galbraith2 & Margaret Stanley1 

1. School of Biological Sciences, The University of Auckland, New Zealand 

2. The Auckland War Memorial Museum, New Zealand 
 

Urban bird sugar-water feeding is growing popular in New Zealand, serving as wildlife 

connection for citizens. However, little is known about how this practice might affect the 

behaviour of visiting birds. While there might be some advantages using artificial food sources, 

the main concerns are that this practice may change birds’ foraging habits and lead to increased 

aggressiveness around feeders. There is anecdotal evidence that nectar-eating birds tend to 

abandon sugar-water feeders in summer time when abundant natural food sources are 

available. Conversely, in winter massed hungry birds keep householders busy re-filling the 

feeders. We predict that when nectar is scarce birds are likely to become more dependent on 

feeders, thus competition for feeder access and aggression should increase. 

 

The main goal of this research is to uncover the seasonal patterns in sugar-water feeder 

visitation rates and feeding-related antagonistic behaviour dynamics. Sixteen urban Auckland 

and Dunedin residential gardens with existing sugar-water feeders were selected as the study 

sites. The feeder-associated behaviour of target avian species (tūī, bellbird, and silvereye) was 

observed from November 2018 to April 2019. 

 

Our preliminary results show that as winter is coming, the ‘Game of Feeders’ is becoming 

progressively dramatic. From spring to autumn the mean number of visits per sugar-water 

feeder increased 2.5 times; birds spent 8.5 times longer at feeders, and the number of fights 

and aggressive displays increased 2.6 times. Also, the ‘House of Tūī’ showed a tendency to use 

feeders more frequently in autumn displacing other species. 
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Increasing predation risk with light reduces speed, exploration and visit duration of invasive 

ship rats (Rattus rattus) 

Bridgette Farnworth1, Richard Meitern2, John Innes3 & Joseph R. Waas1  

1. University of Waikato, New Zealand 

2. University of Tartu, Estonia 

3. Manaaki Whenua - Landcare Research, New Zealand 

 

The risk allocation hypothesis and landscape of fear construct are rarely applied to conservation 

science, even though they may significantly advance pest management science. For example, 

applying predation cues may change a prey’s perception of risk and alter their ‘landscape of 

fear’ to create virtual barriers that prevent pests from accessing pristine ecological areas. We 

assessed if light (an indirect predation cue) held potential to deter rodents from ecologically 

vulnerable locations by examining the foraging and movement patterns of 20 wild ship rats 

within an outdoor ‘U maze’ under illumination or darkness. Light did not alter rats’ foraging 

behaviour (latency to approach seed tray, visits to seed tray, time per visit to seed tray, total 

foraging duration, foraging rate) at an experimental resource patch but three of seven 

movement behaviours were significantly impaired (53% fewer visits to the maze, 70% less 

exploration within the maze, 40% slower movement within the maze). The total time males 

spent exposed to illumination also declined by 45 minutes per night, unlike females. Elevating 

predation risk with illumination may be a useful pest management technique for reducing ship 

rat activity, particularly in island ecosystems where controlling mammalian predators is 

paramount to preserving biodiversity. 
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Cognitive complexity in Australian, New Zealand and Antarctic avian species. 

Lucy Farrow1, Paul G. McDonald2 & Adam S. Hamlin1 

1. Animal Behaviour and Ecology Laboratory, Department of Zoology, School of Environmental 

and Rural Sciences, University of New England, Australia 

2. Neuroscience Laboratory, Department of Biomedical Research, School of Science and 

Technology, University of New England, Australia 

 

Understanding the evolution of intelligence requires a range of methods to be employed to 

reach a holistic conclusion. Typically, artificial proxies of cognitive capacity such as tool-use or 

tool manufacturing are used in an attempt to deem a given species as ‘intelligent’. However, 

lack of tool use should not be taken as evidence of low intelligence, but rather that selection 

pressures did not favour this ability but favoured other complex cognitive abilities, including 

group foraging and communication. Given this, artificial measures alone cannot suffice in 

understanding whether complex cognition persists in a given taxa. Instead, behavioural and 

anatomical measures must be taken in a manner that tests cognition in a relevant way for the 

focal species.  

To achieve this goal, the current study has conducted a meta-analysis to identify those avian 

species in the Australian, New Zealand and Antarctic regions that possess behavioural 

characteristics indicative of intelligence. These include correlates of cognitive complexity such 

as high social complexity and large vocal repertoires. Further, to understand whether the ‘brain 

size hypothesis’ is supported by avian species, brain volume was compared in the majority of 

these species. 
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Swords and battle-axes: Multiple weapon morphs across New Zealand harvestmen 

(Opiliones: Neopilionidae) 

Jaimi Gray1, Christina J. Painting2 & Gregory I. Holwell1 

1. School of Biological Science, University of Auckland, New Zealand 

2. School of Science, University of Waikato, New Zealand 

 

Among animals, sexual selection is a driver for a remarkable array of male weaponry. Sexual 

selection can also often result in distinct male weapon phenotypes within species. These 

morphs are usually divided into major and minor males, and are governed by developmental 

thresholds. Here, we quantitatively describe the exaggerated weapon polymorphism in an 

exceptional and mostly unexplored study system: the Neopilionid harvestmen of New Zealand. 

Male harvestmen of the genera Pantopsalis and Forsteropsalis exhibit polymorphic chelicerae 

(jaws) that are highly variable in size and shape, both among and within species. We are using 

a suite of morphometric and statistical approaches to delineate among morphs and assess the 

number and form of these morphs among different species. Because of the complexity and 

variation in the size and shape of weapons in this group, we have settled on three dimensional 

geometric morphometrics to quantitatively describe this variation. We find that many species 

exhibit two distinct morphs, while some exhibit three. In one harvestman species (Pantopsalis 

listeri), morphs have been associated with different combat strategies between males. Multiple 

exaggerated weapon morphs within a single species is a previously unknown phenomenon that 

has important implications for understanding the evolution of animal weapons. New Zealand 

harvestmen are an ideal model with which to test why weapons are so diverse. 
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Harems or swingers’ parties? How sex ratio affects aggregation behaviour in the Auckland 

tree wētā, Hemideina thoracica 

Melissa Griffin1, Gregory Holwell2 & Matthew Symonds1  

1. Deakin University, Australia 

2. The University of Auckland, New Zealand 

 

Varying forms of polygyny are observed across many animal groups. In some species, a male 

defends a group of females from other males, and successful defence leads to greater 

reproductive success; often referred to as harem polygyny and most commonly observed in 

mammals. A female-biased sex ratio has been associated with harem polygynous species. Well-

known harem polygynous species such as the fur seal and red deer have female-biased 

population sex ratios especially during the peak of the breeding season. In such populations, 

formation of ‘harems’ may be an inevitable consequence of the relative lack of available males, 

rather than multiple females actively choosing to mate with a subset of specific males. Although 

a rare mating system for insects, harem polygyny has been described in a number of different 

orders, including tree wētā (Orthoptera: Anostostomatidae: Hemideina) in New Zealand. 

Aggregations of multiple females have been found with a single male in their diurnal roosts. 

We aimed to determine how the sex ratio of H. thoracica affected the formation of harems in 

laboratory conditions. Male size had no effect on the number of females per male.  The number 

of females associated with each male was lowest when the sex ratio was even and population 

density was high. However, males and females do not associate randomly: aggregations of 

multiple males with multiple females were observed more often than expected by chance, 

suggesting that, in contrast to classic ‘harem’ behaviour, males accept other males being 

present as long as females are also in the roost. 
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Geographic variation in male advertisement calls from a wide spread Australian Hylid frog, 

Litoria fallax 

Bhagya Herath1, Jose Antonio Ramos1, David De Angelis1 & Richard A. Peters1  

1. La Trobe University, Melbourne, Australia 

 

Evolutionary divergence of traits is important in the process of speciation. Since acoustic 

signalling behaviour plays a major role in the sexual selection of anurans, the divergence of 

advertisement call properties can represent the first stage of speciation. Studies have shown 

that both ecological factors (e.g. abiotic environment, competition) and random genetic drift 

can lead to acoustic divergence in anurans. In this study we looked at whether there is 

geographic variation in the calling behaviour of Litoria fallax (Eastern Dwarf tree frog), which 

has an extensive latitudinal distribution along the east coast of Australia. Additionally, previous 

studies have identified two different clades of this species in the distribution range. 

Advertisement calls of 102 male Litoria fallax were recorded at 18 localities from Townsville to 

Melbourne, and both temporal and spectral properties were measured. We then used these 

data to test whether the calling behaviour correlates with any environmental or genetic factors. 

Our data showed variation in both the temporal and spectral properties of the acoustic signals 

along the distribution range of the study species, with inter-population variation higher than 

intra-population variation. Call variation was not attributable to genetic differences but 

correlated with air temperature at the time of calling. Our study highlights the importance of 

studying the effect of factors that might cause geographic variation of the acoustic signalling 

which could aid in understanding the process of evolutionary divergence of such behaviour. 
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A trait-based approach to map behaviour across species 

Mariella Herberstein1, Lizzy Lowe1, Jonas Wolff1, Donald James McLean1, Kaitlyn Smith1 & 

Alexandra Carthey1 

1. Department of Biological Sciences, Macquarie University, Australia 
 

Behaviour is the result of genetic, morphological and physiological traits, and mediates an 

animal’s interaction with the environment thereby affecting ultimate fitness outcomes. 

Behavioural ecology, while wildly popular and successful, has not yet lived up to the full 

potential of its name. It has not integrated behaviour with ecology at the scale necessary to 

reveal how fundamental ecological and evolutionary behavioural responses are distributed 

across the spectrum of species.  

We have established an animal trait database of fundamental morphological and physiological 

animal phenotypes: size, metabolic rate and brain size. Our database is based on approximately 

650-950 terrestrial vertebrate and invertebrate species, and it only considers data from original 

research publications. We use this database as a canvas onto which we can map key 

behavioural traits. As proof of concept we test the ‘social brain hypothesis’ by scoring the 

extent of social behaviour across species in our database and test whether species with higher 

social scores have relatively larger brains. Ultimately, the trait database will be openly available 

for all researchers. 
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uberFox: Using red fox (Vulpes vulpes) behaviour to protect turtle nests in Australia 

Geoffrey Hughes1, Adrienne Burns2 & Paul G. Mcdonald1 

1. Environmental and Rural Science, University of New England, Australia 

2. Aquatic Ecology and Restoraton, University of New England, Australia 

 

Red foxes (Vulpes vulpes) are an invasive species in Australia, which are responsible for 

considerable declines and a marked number of extinctions in a large range of native fauna. 

Foxes are partially responsible for the decline in recruitment of several Australian turtle species, 

including the endangered Bell's turtle (Myuchelys bellii), due to unnaturally high rates of nest 

depredation. Numerous methods of protecting turtle nests have been employed including: 

poison baiting, shooting and trapping, and caging nests. These have all shown either limited 

success, short-term success without long-term benefit, or are highly labour-intensive and thus 

unlikely to be viable in the long-term. We investigated the effectiveness of using high 

concentrations (100 mL scent/10 L water) of fox attractant scent to artificially create a high-

quality territorial scent marking, indicating territorial occupancy to exclude real foxes from 

turtle nesting areas. We monitored the area for fox activity prior to and after setting the scent 

marking, to determine whether this reduced the number of foxes in the area, the extent of the 

effect around the scent marker, and the duration of effect. Fox predation pressure was 

quantified by monitoring artificial nests baited with chicken eggs, with resulting rates of 

predation being much lower for areas treated with fox attractant scent. This has key 

implications for the long-term protection of turtle nesting beaches, as well as high relevance to 

other conservation projects seeking to reduce fox presence in highly sensitive areas. 
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Factors influencing the coordinated response to predation threat in social wasps 

Jennifer Jandt1 

1. University of Otago, New Zealand 

 

Social wasps, like many social insects, will aggressively defend their nest should they sense a 

disturbance. However, while the most aggressive colonies receive attention, a number of less 

aggressive colonies go unnoticed. Here, I quantify colony-level aggression in Vespula wasps, 

and explore the extent to which colony factors (activity level, colony size) and ecological factors 

predict colony level defensive response to a simulated predator attack. I show that while 

colonies are consistently more or less aggressive within a population, aggressive response could 

not be predicted by activity level, nest size, or any of our ecological factors. It is likely that both 

aggressive and non-aggressive behavioral types can have fitness benefits in a population: 

aggressive colonies might be better able to defend themselves while non-aggressive behavioral 

types might succeed in hiding from potential predators or people that respond by poisoning 

them. 

 

 

 

 

 

 

 

 

 

 

 



 
 

47 

  



 
 

48 

 

Assessment of far North New Zealand coastal marine debris using the sustainable 

coastlines’ citizen science beach survey protocol 

Gabrielle Johns1, Anne Gaskett1 & Amelie Auge2 

1. The University of Auckland, New Zealand 

2. Northland Regional Council, New Zealand 

 

Marine debris is litter released intentionally or unintentionally into marine environments by 

humans. This debris varies in accumulate type and weight between locations, although highly 

dependent on origin, and poses hazard to marine organisms via ingestion and entanglement. 

Citizen science helps clean beaches and monitor marine debris in an inclusive, environmentally 

mindful, collaborative way, while providing quantifiable global marine debris status. This 

project aimed to assess the type, colour, size, origin and quantity of Far North marine debris; 

compare seabird ingested debris and to ocean debris; and assess effectivity of the Sustainable 

Coastlines protocol and data sheet for debris data collection in fieldwork and analyses. Debris 

was collected within transects of 20 m x 100 m along beach high tide marks. Debris items, 

counts and weight were inputted into the Sustainable Coastlines datasheet and app for 

analysis. 730 debris pieces were collected, weighing 2383 g. 80% of debris could impact 

organisms through entanglement or be ingestion. Blue plastic debris was significantly more 

common than other plastic colours. Significantly more debris units were collected after New 

Year’s Day than before. Biotic and abiotic effects acting on beaches were significant to the type 

of marine debris accumulated, where beaches with more debris had high population turnover 

and more influential wind and ocean currents. Beaches with less debris had less abiotic and 

biotic influences. 
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Sub-lethal exposure to a vertebrate pesticide bait alters tree wētā behaviour 

Adele Parli1, Anne Besson1 & Priscilla Wehi2, Sheri Johnson1 

1. University of Otago, New Zealand 

2. Manaaki Whenua - Landcare Research, New Zealand 
 

Vertebrate pesticide baits are widely used in New Zealand to control populations of introduced 

mammalian predators. Unfortunately, non-target consumption of pesticide baits has been 

frequently observed in one of our most iconic endemic taxa, tree wētā. While limited research 

suggests that pesticides do not cause mortality, there is currently no research investigating how 

exposure might alter the behaviour of these insects. In this study, we tested whether 

consumption of an anticoagulant rodenticide bait, brodifacoum, influenced the behaviour of 

Wellington tree wētā, Hemideina crassidens, over a 40-day treatment period. A sample of 34 

wētā were collected from Wellington; half were exposed to brodifacoum, while the other half 

served as a control group. Brodifacoum exposure was shown to alter emergence (presence 

outside of the refuge), activity (total distance moved), refuge-seeking (i.e. latency and tendency 

to enter a refuge) and aggression (response to a facial probe). These results show that 

brodifacoum bait, although not directly causing mortality, may alter behaviours directly related 

to foraging, mating, competitive interactions and anti-predator responses, which could have 

detrimental long-term effects. More research should be undertaken to investigate the capacity 

for H. crassidens to tolerate pesticide exposure and to further understand the fitness 

consequences of bait consumption. These results should also be a catalyst for further research 

on non-target behavioural effects in other pesticide-exposed insect species. 
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How situational awareness and experience among insects can change flight initiation 

behaviours 

Braxton Jones1 

1. Macquarie University, Australia 

 

Flight initiation is a decision made by prey to deploy defensive tactics during a predator attack. 

As this predator-prey interaction effects the survival of the prey, there is strong evolution for 

these defensive strategies. When considering the importance of such a strategy, the timing of 

when this defence is used in a predator attack is also critical. Accordingly, the ‘flight initiation 

hypothesis’ describes the ability for prey to choose optimal times to ‘fight or flight’ based on 

the costs and benefits of either option. This decision-making process relies on the defence 

strategy being used, where the prey is in relation to its refuge, where the predator is and the 

speed at which a predator attacks. Whilst this concept is extensively researched among defence 

strategies, there is no understanding for where chemical defence fits in this hypothesis. By 

looking into the chemical defence of the Peppermint stick insect (Megacrania batesii), I will use 

this insect as a model to bring chemical defences into light with flight initiation. More 

specifically, I will look into the insect’s distance from refuge in relation to likelihood of spraying, 

and also how experience due to disturbance across different populations alters spraying 

probability. Experiments on wild individuals will be conducted to answer these questions. There 

will be a total of four populations sampled, two sexual and two asexual, allowing us to 

effectively describe the behaviour across the whole species. 
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Are the effects of prenatal sound on zebra finch song learning mediated by changes to 

personality or cognitive capacity? 

Andrew C. Katsis1, Katherine L. Buchanan1, Sonia Kleindorfer2,3 & Mylene M. Mariette1 

1. Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin 

University, Geelong, Australia 

2. College of Science and Engineering, Flinders University, Adelaide, Australia  

3. Konrad Lorenz Research Station and Department of Behavioural Biology, University of 

Vienna, Vienna, Austria 

 

Across taxa, prenatal exposure to rhythmic sound can promote neural development and 

influence postnatal behaviour and cognition. Recently, we showed that exposing zebra finch 

embryos to ‘heat calls’—rhythmic parental vocalisations produced at high temperature during 

incubation—altered nestling development and behaviour, and influenced song learning by 

increasing the number of syllables learnt from non-paternal tutors. This effect on song learning 

is potentially mediated by changes to personality or social behaviour, but may also reflect 

broader changes in cognition. Here, we tested whether song learning was associated with 

cognition and personality, and how prenatal sound affected these behavioural traits. Zebra 

finch embryos were experimentally exposed to either heat calls (treatment) or contact calls 

(control) and raised in a colony environment after hatching. We then assessed each bird’s adult 

behaviour using five behavioural assays, which collectively quantified cognitive performance 

and two commonly measured personality traits (food neophobia and response to a novel 

environment). Personality, but not cognitive performance, was associated with song learning, 

with more active and exploratory males learning more non-paternal song syllables. In addition, 

birds that experienced prenatal heat calls showed lower food neophobia as adults, but not 

higher exploration or cognitive performance, compared to controls. Hence, our results add to 

increasing evidence that prenatal acoustic experience can have long-term effects on behaviour. 

Further, our findings that differences in song learning reflected exploration tendency, but were 

not indicative of broad cognitive changes, raises interesting questions on the value of song for 

sexual selection. 
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The evolution of ant mimicry in spiders 

Michael Kelly1; Donald J. McLean1; Shahan Derkarabetian2; Jonas O. Wolff1; Gonzalo Giribet2; 

Marie E. Herberstein1 

1. Macquarie University, North Ryde, Australia 

2. Harvard University, Cambridge, U.S.A. 

 

The convergent evolution of traits is best exemplified in the phenomenon of mimicry. However, 

the tempo and pace of this process is not well understood. While many mimics are strikingly 

accurate, others bear only a slight resemblance to their model. One hypothesis, the perfecting 

hypothesis, proposes that inaccurate mimics are in a transitory phase toward better mimicry. 

Here we used myrmecomorphic (ant-mimicking) spiders that vary in their level of mimic 

accuracy to investigate this concept. Using a relatively novel method of genome subsampling, 

known as ultraconserved elements (UCEs), this study reconstructed a phylogenetic tree 

depicting the relationships of myrmecomorphic species within the spider tribe Myrmarachnini 

(Salticidae). Following this, the overall mimicry accuracy and associated morphological traits 

were evaluated using a scoring method and were mapped onto the phylogenies. This allowed 

us to observe the pattern in mimic accuracy and trait evolution. Results indicated that mimic 

accuracy and traits, such as the constriction of the body, evolves in an incremental fashion in 

ant-mimicking jumping spiders. This supported the prediction of the perfecting hypothesis that 

accuracy, and the traits that contribute to accuracy, are under directional selection and that 

inaccurate mimics are in the process of developing more accurate mimicry. Future work will 

include confirming whether different trait states, e.g. the severity of a constriction to the body, 

are perceived and discriminated by potential predators. Testing the biological relevance of 

these traits via predator-trials will reveal the potential of predators driving the evolution of 

accurate mimicry in myrmecomorphic spiders. 
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Common marmosets (Callithrix jacchus) weigh up potential risk when faced with conflicting 

motivations 

Caralyn Kemp1 & Gisela Kaplan2 

1. Unitec Institute of Technology, Auckland, New Zealand 

2. University of New England, Australia 

 

Animals face a myriad of stimuli requiring responses; however, the appropriate behavioural 

response to one stimulus may be inappropriate to another, conflicting stimulus. In the case of 

predatory stimuli, the appropriate response may be determined by the perceived degree of 

potential risk of predation. However, food is often used as a way to measure response to the 

predatory cue, rather than considered as having an attractant effect. To understand how risk is 

perceived when a conflicting motivation is present, we exposed captive common marmosets 

(Callithrix jacchus) to visual and auditory stimuli pertaining to a predator (visual and auditory) 

and food (visual only), individually and simultaneously. The behaviour measured (distance, 

latency to retrieve food, vocalisations) was as important in understanding how the marmosets 

perceived risk as the type and combination of stimuli presented. The presence of food was a 

strong attractant, with the marmosets demonstrating willingness to approach even though a 

potential predator was nearby. However, the marmosets responded more cautiously when the 

visual and auditory predator cues were presented simultaneously with the food. These results 

demonstrate that 1) marmosets alter their responses to conflicting stimuli rather than 

prioritising one over the other, 2) there is a need to measure multiple behavioural responses 

to stimuli, 3) food can be a strong attractant, which may skew the results of predator avoidance 

studies, and 4) marmosets perceive the combination of visual and auditory cues of a potential 

predator to be a greater threat than either alone. This has consequences for conservation 

programs training captive-bred animals to avoid predators. 
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To intimidate not to impress: conspicuous red colour reduces mating harassment in 

damselflies 

Kawsar Khan1 & Marie E. Herberstein1 

1. Department of Biological Science, Macquarie University, NSW-2109, Australia 
 

Ornamental female colouration can evolve through male preference if the colour signals 

fecundity and the males prefer to mate with the females bearing them. Conspicuous female 

colouration, on the other hand, can evolve as an antiharassment strategy to reduce unwanted 

sexual harassment from conspecific males, either by signalling sexual immaturity or by 

mimicking the male. We aim to explain the age-dependent female colouration in Agriocnemis 

pygmaea damselflies where the females have two colour morphs: a conspicuous red morph 

and a male-mimicking green morph. The newly emerged females are red, which changes to 

green at six to seven days after emergence. We analysed the fecundity of the females showing 

that the red morphs did not contain mature eggs whereas the green morph had developed eggs 

suggesting that attaining the green colour signalled sexual maturity in the females. We 

calculated the mating frequency of the female morphs in different population to test the male 

preference hypothesis and sexual harassment avoidance hypothesis. We showed that the 

mating frequency of the conspicuous red morph was significantly lower than the male-mimic 

green morph suggesting the male prefer green morph and avoid mating with the red morph. 

We concluded that the conspicuous red colour of the females, functions as a warning signal to 

the conspecifics males to avoid unwanted mating harassment when the females are sexually 

immature. Our results suggest that developmental colour changes in females can maximize 

their reproductive success by avoiding costly mating harassment during pre-reproductive 

period. 
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Multigenerational impact of early life stress on vocal learning 

Fanny-Linn H. Kraft1, Ondi L. Crino1, Andy T. D. Bennett1 & Katherine L. Buchanan1  

1. Deakin University, Australia 

 

Developing animals are susceptible to adverse environmental conditions, and developmental 

conditions can affect morphology, physiology, behaviour, and fitness. Developmental effects 

can persist across life-history stages and even generations. In songbirds, developmental effects 

have been studied extensively in terms of developmental stress. Exposure to stressful 

developmental conditions impairs the ability of songbirds to learn their species-specific song, 

but to date no one has investigated whether these effects can persist across generations. 

Multigenerational effects on vocal learning could cause rapid change in song, which affects 

individual fitness and population dynamics. To test for multigenerational effects on vocal 

learning, we used a generation of zebra finches (F2; Taeniopygia guttata) whose parents (F1) 

received either a stress (corticosterone, the main avian stress hormone) or control treatment 

as nestlings. We tested whether the developmental treatment of parents affect the ability of 

their sons (F2) to learn and produce their father’s song. Specifically, we predicted that elevated 

developmental stress in the F1 generation would detrimentally affect vocal learning in F2 

males, through epigenetic mechanisms operating within the songbird brain. We found that F2 

males included more non-parental sounds in their songs when at least one parent experienced 

developmental stress. Experimental tests of gene expression in the brains of F2 males exposed 

to song playback may reveal a possible mechanism for altered vocal learning. Our results 

demonstrate that developmental stress can affect vocal learning across generations, which may 

have implications for avian speciation and population dynamics, as well as vocal development 

in humans. 
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Sexual deception imposes costs on pollinators - why don't they go extinct? 

Amy Martin1, James O'Hanlon2, Hanna Kokko3; Anne Gaskett1 

1. University of Auckland, New Zealand 

2. University of New England, Australia 

3. University of Zurich, Switzerland 

 

Pollination is not always mutualistic -- in rare cases, plants such as deceptive orchids could 

impose severe reproductive costs on their pollinators. If orchids sabotage their pollinators’ 

reproduction, why does the relationship persist?  

Sexually deceptive Tongue Orchids are extreme deceivers: they achieve outstanding pollination 

rates and often cause their male wasp pollinator to ejaculate and waste his limited sperm on 

flowers. This could reduce the pollinator’s male and female fitness, with population-level 

impacts. Here, we describe a new mechanism buffering costs of exploitation: species-level 

‘resilience’ traits, coupled with population-level counter-adaptations, could allow pollinators 

to withstand, but not escape, orchid exploitation.  

Through field experiments, we found the first evidence of localised morphological and 

behavioural counter-adaptations to orchids: males in areas with orchids have longer antennae, 

smaller body size, and smaller ejaculates, and are less likely to be deceived by orchids than 

those in areas without orchids. Our mathematical model demonstrates how a putative 

resilience trait, haplodiploidy, interacts with sex ratio to allow pollinators to better survive 

orchid exploitation than if they were diploid. Natural history data from museums reflects the 

model’s outcome: orchid exploitation produces a male-biased sex ratio. Our results 

demonstrate that while sexually deceptive orchids may harm their pollinators, some pollinators 

are better able to cope, and thus may make better dupes in the long term. We propose, in 

general, species ‘cut out’ for exploitation (such as brood parasites or predators that lure prey 

with false signals) may persist in part, but not escape their exploiters.  
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Avoiding Cat-astrophe: Can predator aversion training safeguard naïve wildlife dispersing 

from sanctuaries? 

Regan MacKinlay1 & Rachael Shaw1  

1. Victoria University of Wellington, New Zealand

 

New Zealand conservation communities, from grassroots to governmental bodies, recently set 

the ambitious goal of entirely eradicating several pest mammal species from the mainland to 

protect native wildlife. However, predator exclusion zones and fenced sanctuaries are the 

current bastions of large native wildlife populations, with projects completed or underway in 

several countries. While all mammalian pest species outside these conservation areas cause 

problems for dispersing wildlife, none may be as destructive and globally significant as the free 

ranging domestic cat. The negative impacts of cats on valued wildlife populations has led to a 

very controversial human-wildlife conflict, and is set to remain as a consistent and widespread 

problem. Predator aversion training is an understudied technique that may ease the current 

conflict between cats and species dispersing from predator exclusion zones. I plan to develop, 

then implement an anti-predator training protocol for a population of toutouwai/North Island 

robin (Petroica longipes) in a fenced sanctuary. Toutouwai are small, curious passerines known 

for their relative ease to work with in the wild, and are also representative of New Zealand’s 

mammalian-naïve and conservation-dependent avifauna.  Rather than following typical anti-

predator training by developing a protocol in captivity, I will develop a predator aversion 

training protocol for utilization in the wild, where it will be more practical for current 

sanctuaries. Determining if predator aversion training is practical in the wild for New Zealand’s 

conservation dependent species will not only have significance in managing species in New 

Zealand sanctuaries, but might also aid in similar cases globally. 
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Assessing and explaining imperfect mimicry 

Jim McLean1, Marie Herberstein1 & Michael Kelly1 

1. Macquarie University, Australia 

 

Mimicry is an intriguing example of the power of natural selection, driven by the behaviour of 

a signal receiver that treats mimics as though they are models. Although some spectacular 

cases of near perfect mimicry exist, many mimics are far from perfect. Imperfect mimicry is 

theoretically unexpected and, despite a plethora of hypotheses, still largely unexplained. Here 

we aim to understand how inaccurate mimicry evolves and is maintained. We first test the 

developmental constraints hypothesis by using geometric morphometric measures of body 

shape to compare the shapes of mimics with those of ants. Second, we ask human “predators” 

to assess mimic accuracy by classifying images as ants or non-ants. 

We hypothesised that developmental constraints are more likely to limit fidelity of body shape 

mimicry in spiders than in insect ant mimics, since spider morphology differs considerably from 

insect morphology. However, our morphometric analyses provided no evidence that ant 

mimicking spiders are worse ant-mimics than insects, so conclude that developmental 

constraints can be disregarded as a general mechanism explaining imperfect mimicry. 

We then used human predators to assess the accuracy of various ant mimics. We developed an 

online game that rates the accuracy of mimics based on the responses of human “predators”. 

Participants are asked to decide, as quickly as possible, whether photos show an ant or not. 

Mimetic accuracy is calculated as the proportion of people who were deceived by the photo. 

In this presentation we will compare the utility of morphometric and online hunter methods in 

assessing mimic accuracy. 
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Are ornaments costly? Experimental manipulation of a sexually selected trait 

Alexandra McQueen1, Beatrice Szecsenyi1, Ondi L. Crino2, Michael J. Roast1, Kaspar Delhey1 & 

Anne Peters1  

1. School of Biological Sciences, Monash University, Clayton, Victoria 3800, Australia 

2. School of Life and Environmental Sciences, Deakin University, Geelong, Victoria 3127, 

Australia 

 

For sexual ornaments to be honest indicators of individual quality, costs are needed to prevent 

low-quality individuals from dishonestly displaying high-quality ornaments. These costs can be 

measured by experimentally causing less-ornamented (assumed to be ‘low-quality’) individuals 

to display highly elaborate ('high quality') ornaments. Male superb fairy-wrens (Malurus 

cyaneus) moult from a brown, non-breeding plumage to a conspicuous, blue breeding plumage 

each year. Individuals differ in the time of year they gain blue plumage and those with ‘early-

blue’ plumage are strongly preferred by females. We conducted a field experiment to test 

whether the early-blue ornament is costly by stimulating brown males to moult early using 

testosterone implants. Testosterone-implanted ‘T-males’ moulted during winter and gained full 

blue plumage 41 days before control-implanted ‘C-males.’ Compared to C-males, T-males had 

lower fat reserves, moulted with a lower body condition and were more likely to be parasitised 

by lice. In contrast, we found no effect of the testosterone implant on indicators of innate 

immunity, stress, blood parasites or survival. Although we implanted adults and juveniles at the 

same time of year, T-juveniles completed their moult 28 days later than T-adults, which is 

similar to the difference in moult date between C-juveniles and C-adults. This suggests that age 

influences responses to testosterone and the capacity to produce early-blue plumage. Our 

study provides evidence for (modest) physiological costs and age-related constraints following 

experimentally induced ornament display. These costs and constraints may enforce honesty in 

the sexually selected trait. 
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Causes and consequences of individual behavioural variation in eastern grey kangaroos 

Weliton Menário Costa1, Marco Festa-Bianchet2, Wendy J. King2 & Loeske E. B. Kruuk1    

1.   The Australian National University, Canberra, Australia  

2.   University of Sherbrooke, Quebec, Canada 

 

Many intrinsic and extrinsic factors may cause variation in the behaviour of individuals within 

a population, providing the substrate for selection to act on. Studies of behavioural variation 

have also considered ‘personality’: consistent behavioural differences among individuals. Here, 

we consider the causes and consequences of variation in individual behaviour in eastern grey 

kangaroos (Macropus giganteus). We investigate personality, behavioural plasticity, among-

individual variation in behavioural plasticity, and the association of behavioural variability with 

morphological and life-history traits. We measured behavioural responses of 250+ marked 

individuals of all ages and sexes over three years in a population of wild eastern grey kangaroos 

in Victoria. We used four experimental tests: flight initiation distance, response to a foreign 

object, response to novel sounds, and pouch young response to handling, and considered 

individual social context, location in the study area, and environmental variables. We found 

significant repeatability of the behavioural traits, indicating that kangaroos have ‘personalities’. 

Kangaroos also showed plasticity in the form of habituation in their responses, i.e., reduced 

their reactions over multiple tests, but the rate of habituation differed significantly among 

individuals, indicating variation in plasticity. Finally, the behaviour of pouch young suggested 

that juveniles that were less reactive to handling were more likely to survive to permanent 

pouch exit. Our results highlight important factors contributing to individual behavioural 

variation in a wild macropod population and show evidence of selection on behavioural traits 

at an early life stage. 
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Sexy songs: The fitness effects of song in male and female willie wagtails (Rhipidura 

leucophrys) 

Kaya Moore1, Raoul A. Mulder1, Michelle Hall1 & Ashton Dickerson1 

1. University of Melbourne, Australia

The study of bird song is currently undergoing a paradigm shift. A central principal—that only 

male birds evolved to sing—is incorrect. A recent study found that female song is geographically 

widespread (71% of species) and that song in both sexes is the ancestral state. This raises the 

question of why, in some species, did females lose their ability to sing? Studies focusing on the 

vocalisations of both sexes are necessary to understand the secondary loss of female song. I 

aim to address this knowledge gap by studying willie wagtails (Rhipidura leucophrys): a species 

in which both males and females sing. Throughout the breeding season, I recorded individuals’ 

songs at different nesting stages. I also tracked the reproductive and feeding behaviour of pairs. 

By examining whether song characteristics are correlated with reproductive success or feeding 

behaviour, I aim to contribute to a more cohesive and accurate portrayal of bird song evolution.
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The colours of octopus 

Luis Nahmad-Rohen1, Yusuf Qureshi1 & Misha Vorobyev1 

1. University of Auckland, New Zealand 

 

Octopuses have an almost supernatural ability to camouflage, which allows them to hide in 

almost every environment. Their highly malleable skin allows them to change their body 

patterns in accordance to the brightness and texture of their surroundings, and it would seem 

that they often match the colour of background objects. However, octopus eyes possess only 

one type of visual pigment, rendering them colour-blind. Therefore, it is likely that the 

chromatophores in their skin expand and contrast in response to changes in brightness, not 

chromaticity. To determine whether octopuses actually match background colours, we 

measured the reflectance spectra of Octopus tetricus skin using a SpectraScan PR-655 

spectrometer and compared them with those of colourful objects typically found in the octopus 

natural environment: green algae, brown algae, and sponges. We show that octopus changes 

both chromaticity and lightness, which gives it a potential to be effectively camouflaged against 

many backgrounds. However, the colours of octopus do not generally reach the saturation of 

certain background objects. Spectra were then modelled under the visual systems of four 

potential octopus predators: one dichromatic fish (barracuda), two trichromatic fish (stingray 

and snapper), and one tetrachromatic bird (shearwater). We show that, at least for some visual 

systems, octopuses do match certain background colours. The question still remains as to how 

a colour-blind animal is capable of colour-matching. 
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Early moult into breeding plumage offers no advantage in a mutually-ornamented bird 

Sergio Nolazco1, Michelle L. Hall2, Sjouke A. Kingma2, Kaspar Delhey1,2 & Anne Peters1,2 

1. School of Biological Sciences, Monash University, 25 Rainforest Walk, Clayton, Victoria 

3800, Australia 

2. Max Planck Institute for Ornithology, Vogelwarte Radolfzell, Schlossallee 2, D-78315 

Radolfzell, Germany. 

 

The state of the art on biological ornamentation evolution is characterised by a profound 

understanding of male ornaments while these traits remain ill-understood in females. Fairy-

wrens offer excellent study models to tackle this issue given their complex social structure, 

diverse mating systems, and the occurrence of mutual ornamentation. Here, we investigate in 

mutually-ornamented, monogamous purple-crowned fairy-wrens Malurus coronatus whether 

early moult into seasonal breeding plumage is likely to be under directional selection in 

females. We found that older and high social status (dominant) females moult earlier, but 

moulting does not appear to be costly since its timing is not adversely affected by unfavourable 

environmental conditions or ―interestingly― previous reproductive effort. Early moult was 

also not clearly associated with any indicator of individual reproductive value or annual survival. 

In addition, early moult was neither related to an increase in the likelihood of acquiring a 

breeding position, nor to the presence or proximity to same-sex potential rivals. These in-depth 

analyses, along with previous findings on conspecific males, suggest that early moult might be 

under weak or even absent sexual or social selection in this species. However, its age-and-status 

dependence leaves open the possibility for other attributes of the ornament to fulfil an 

adaptive function in females. 
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Landscapes of seed dispersal across Australia 

James O’Hanlon1 & Nigel R. Andrew1 

1. University of New England, Australia 

 

Myrmecochory is a mutualistic interaction where ants will pick up and disperse the elaiosome 

bearing seeds of plants. Australia is a ‘hot-spot’ for myrmecochory with more ant dispersed 

lineages of plants than anywhere else on the planet. Most research into mymecochory has 

focussed on the small-scale behavioural interactions of ants with seeds and the benefits of 

mymecochory to individual plants. We know very little about the large scale effects on ants on 

forest formation and how this may vary across landscapes. This project investigates variation 

in seed dispersal by ants across landscapes and tests whether this varies with ecotype, ant traits 

and ant community characteristics. This has implications for understanding the co-evolution of 

ants and plants and the formation of Australian ecosystems. 
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Let it go: Leg autotomy and weapon polymorphism in New Zealand harvestmen (Arachnida, 

Opiliones) 

Erin Powell1, Nikolas Willmott2, Caitlin Selleck2,3, Chrissie Painting1,4, Tony Hickey1 & Greg 

Holwell1 

1. University of Auckland, New Zealand 

2. School of BioSciences, University of Melbourne, Australia 

3. AgriBio Centre, Agriculture Victoria (DJPR), Australia 

4. University of Waikato, New Zealand 

 

Autotomy occurs when an animal self-amputates a part of its body at a pre-determined fracture 

plane. Autotomy has evolved independently across various taxa as an anti-predator defence 

and may also function to release appendages trapped during the moulting process in 

arthropods. Long-legged harvestmen (Opiliones, Eupnoi) autotomize legs which do not 

regenerate. Autotomizing legs allows escape from predators, but may compromise locomotion, 

future predator escape, performance in male-male competition, and foraging. Male New 

Zealand harvestmen, Forsteropsalis pureora, brandish extraordinary weaponry (chelicera) 

which exhibit extreme variation in both size and shape among individuals. Theory predicts that 

the evolution and maintenance of such weapon polymorphism is driven by trade-offs, where 

shifting costs allow each morph to realize increased fitness. For instance, large weaponry may 

enhance fighting ability while inhibiting locomotion. As such, we predicted males with the 

largest weaponry should incur greater costs of leg autotomy and exhibit increased latency to 

drop a leg. To test this idea, we combined field data with simulated-predator experiments. 

Small “minor” males were missing more legs upon collection, supporting our prediction that 

large males are less likely to autotomize legs. In a simulated-predator experiment, weapon size 

failed to predict latency to drop both locomotory and sensory legs. Leg loss may be reflective 

of behavioural strategies. Small males may have increased risk of losing legs as they are 

scrambling across the environment for mates, encountering more potential predators. Our 

findings suggest that intraspecific variation in anti-predator behaviour driven by morphological 
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differences could represent one of the trade-offs influencing diverse weapon polymorphism in 

this species. 

  



 
 

74 

 

Effects of intraguild predation on intraspecific variation in the common Bully 

Marine Richarson1 

1. University of Otago, New Zealand 

 

Individuals within a population can deploy a variety of ecological and behavioural strategies to 

exploit resources, and some are specialist users of a subset of their population’s total available 

resources. This individual specialisation (IS) is ubiquitous, and potentially affects population 

dynamics and ecosystem processes. Antagonistic interactions can influence the degree of IS; 

however, the effects of combined interactions are poorly understood. The New-Zealand native 

common bully, Gobiomorphus cotidianus, exhibits a generalised diet at the population level 

with moderate levels of dietary IS. Perch Perca fluviatilis is an intraguild predator of the species: 

juvenile perch compete for the same pool of pelagic and benthic resources, while piscivorous 

adult perch prey on both bullies and young perch. I used a mesocosm pond experiment to 

explore how competition from young-of-year and predation risk from sub-adult perch influence 

IS within bully populations. Over a 3-month period, I monitored individual habitat use through 

instant focal surveys, and used non-lethal gastric lavage to evaluate individual dietary 

preferences. I concluded the experiment with open-field assays to assess the effects of 

competition and predation risk on individual activity levels of bullies. Competition had 

significant effects on bully diet, habitat use and activity level, while predation risk had a weak 

synergistic effect with competition on the position and size of the dietary niche. Overall, this 

study provides novel information about the ways in which intraguild predation shapes IS and 

provides clues as to how populations might undergo ecological and behavioural shifts following 

species introduction. 
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Bio-logging and spatial modelling: Tools for studying movement ecology in elusive marine 

species 

Leena Riekkola1, Alex Zerbini2,3, Virginia Andrews-Goff4, Ari Friedlaender5 & Rochelle 

Constantine1,6  

1. School of Biological Sciences, University of Auckland, New Zealand  

2. National Marine Mammal Laboratory, National Oceanic and Atmospheric Administration, 

USA  

3. Cascadia Research Collective, USA 

4. Australian Marine Mammal Centre, Australian Antarctic Division, Australia 

5. Institute of Marine Sciences, University of California - Santa Cruz, USA  

6. Institute of Marine Science, University of Auckland, New Zealand 

 

Animal-borne loggers and models enable us to remotely study elusive animals, such as long-

ranging marine migrants. We deployed 25 satellite tags on Oceania humpback whales at the 

Kermadec Islands (New Zealand) in 2015 and tracked 18 whales for an average of 105 days 

(range=12-254) to their Southern Ocean feeding grounds. We applied a state-space model to 

identify behavioural states (transit or foraging) and used statistical modelling to link them with 

remotely sensed environmental parameters. We identified two important feeding areas, one 

north of Ross Sea (RS) and one within the Amundsen and Bellingshausen Seas (ABS). The 

feeding ground destination was influenced by life history stage, with all fully tracked mother-

calf pairs (n=4) migrating to RS and 70% of adults without calves (n=7) migrating to ABS. There 

were marked differences in the environmental features of the two areas (e.g. oceanic vs. near 

continental shelf) and consequently the whales utilised these habitats differently. Whale 

behaviour was significantly (p<0.05) affected by season, time lagged ice-edge dynamics, and 

sea surface height. Energetic modelling revealed that ABS whales travelled 21% farther and 

their cost of transport was 85% more than for RS whales. However, this was offset by energy 

savings by ABS whales in terms of daily maintenance costs by using 11% fewer days to complete 

the migration, resulting in only a 7% increase in total cost. How these whales will respond to 
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climate change (e.g. range or prey shift) and whether this response differs between the regions 

is an area of future research interest. 
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Female song repertoires in the New Zealand bellbird: sexual and temporal variation 

Michelle Roper1, Wesley Webb1, Yukio Fukuzawa1, Christine Evans1,2, Aaron Harmer1 & Dianne 

Brunton1 

2. School of Natural and Computational Sciences, Massey University, New Zealand 

3. School of Biological Sciences, Flinders University, Australia 

 

How song repertoires vary between species and change over time is well studied in male 

songbirds. However, female song is much more common and widespread than once assumed, 

making it timely for more research on how female song repertoires compare to male 

counterparts, especially in species where females have complex song. We investigated the 

syllable repertoire of the New Zealand bellbird (Anthornis melanura), a species where both 

sexes have complex but sexually dimorphic song. Songs were recorded at the individual and 

population level to assess syllable repertoire size and temporal variation. Overall, 96 syllable 

types were detected in the population over four recording years, of which 58% were unique to 

males, 32.3% unique to females and 9% were shared between the sexes. Individual syllable 

repertoire sizes ranged from 15 to 32 (n = 7) syllables for males and 6 to 15 (n = 6) syllables for 

females. The population syllable repertoire of both sexes changed across years at a similar rate 

based on Jaccard’s similarity coefficient (female 52.6–67.9%; male 58.6–73.7%). For males and 

females, certain syllable types also appeared to vary in their prevalence in the population across 

the years. The individual variation found suggests both sexes may be influenced by potential 

phenotypic or condition-based factors that can influence song repertoires. Our novel finding 

that the sexes’ syllable repertoires change over time in a similar manner suggests selection 

pressures may be acting on both sexes for an analogous function of their song. 
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Ants as dispersal agents for Phasmid eggs

Hannah Smart1  & James O'Hanlon1 

1.  University of New England, Australia 

Over 11,000 species of plants use ants to disperse their seeds; an interaction referred to as 

myrmecochory. This mutualistic relationship is thought to have contributed to the vast diversity 

of flowering plants on a global scale. Similarly, the eggs of some species of phasmids 

(Phasmatodea), more commonly known as stick and leaf insects, will be dispersed by ants. They 

possess a structure known as the capitulum, which is analogous in function to the plant seed 

elaiosome and promotes ant-based dispersal. Despite an estimated 40% of the 3339 described 

phasmid species being known to produce eggs possessing a capitulum, the dispersal of eggs by 

ants is a poorly studied phenomenon. This study will present an interspecific comparison of ant 

behaviour toward phasmid eggs; and through the use of behavioural experiments, we will 

ascertain which species are effective dispersal agents of stick insect eggs. Furthermore, the 

distance of dispersed capitulate eggs will also be measured using traceable metal tags. 

Specifically, this project aims to 1) determine if species of ants differ in their ability to disperse 

eggs, 2) determine if there is a relationship between dispersal ability, ecology and 

morphological traits of different ant species, and 3) quantify dispersal distance of eggs over 

short time periods. 
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Do generous mates make generous fathers? 

Rachael Shaw1 

1. Victoria University of Wellington, New Zealand

 

Courtship feeding in birds may act as a signal of a male’s quality, both as a partner and as a 

parent. If this is the case, courtship feeding should be influenced by male life history traits and 

should correlate with paternal investment in offspring. I tested this possibility in 31 pairs of wild 

North Island toutouwai (Petroica longipes). I carried out weekly feeding trials from the onset of 

courtship feeding through to the provisioning of the first surviving chicks of the season. Males 

shared more as the season progressed, reaching a peak in courtship feeding when their mates 

were incubating. Food sharing imposed a cost on males, and they lost mass as they shared more 

frequently with their mates. However, there was limited evidence that courtship feeding was 

influenced by male life history. Instead, courtship feeding was highly correlated with female 

begging. Taken together, these results suggest that females cannot use courtship behaviour as 

a reliable indicator of a male’s quality or to predict paternal investment. Instead, they suggest 

that male courtship feeding behaviour in toutouwai is dynamic and is driven by female and 

offspring need. 
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Colour processing in mantis shrimp 

Amy Streets1, Miryam J. Henze1 & Justin Marshal1 

1. Queensland Brain Institute, University of Queensland, Australia 

 

Adult stomatopods, or mantis shrimps, have the most complex retina of all animals studied to 

date. Ommatidia (single visual units) in the so-called midband at the equator of their compound 

eyes contain up to twelve colour receptors with narrow spectral sensitivities, allowing the 

animals to sense a wide range of wavelengths from 300 nm to more than 700 nm. Surprisingly, 

however, behavioural tests indicate that the spectral discrimination abilities of stomatopods 

are comparatively poor. While there are multiple hypotheses for how colour processing works 

in stomatopods, it is clear that they do not rely on a classical opponency-system with a 12-

dimensional colour space. Previous studies suggest that the animals may use a ‘barcode-like’ 

method to categorize colours. We explore this hypothesis by comparing the performance of 

two stomatopod species in choice-tests between either saturated or unsaturated colours 

versus grey. Our results indicate that the ‘barcode’ hypothesis does not fully explain the colour 

discrimination abilities of stomatopods, and give plenty of inspiration for further experiments 

to understand their visual system.
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Habitat resource predictability is correlated with learning flexibility in two closely related 

lizard species 

Birgit Szabo1 & Martin Whiting1 

1. Macquarie University, Australia 

 

Harsh, arid environments are often characterised by unpredictable rainfall events making food 

sources scarce and their occurrence hard to predict. Species inhabiting these extreme habitats 

are uniquely adapted to cope with the challenges these environments pose, but how cognition 

aids survival in these species is poorly understood. Flexible learning is of greatest advantage 

when conditions are unpredictable because the reliability of information changes frequently 

and errors can quickly decrease survival. Here, we investigated the prediction that living in a 

harsh environment with unpredictable resources enhances learning flexibility in the Australian 

sleepy lizard (Tiliqua rugosa asper), a species occurring in arid or semi-arid habitats. We tested 

visual discrimination acquisition and reversal learning in a foraging context and compared 

performance to a closely related species, the eastern blue-tongue skink (T. scincoides 

scincoides). Contrary to sleepy lizards, blue-tongue skinks are often found in temperate, urban 

environments utilising a large variety of food sources including leftovers and pet food. Both 

species demonstrated good learning ability in both stages of the discrimination task. 

Importantly, sleepy lizards showed enhanced flexibility compared to blue-tongue skinks by 

making fewer errors during reversals. In contrast, no difference was found during acquisition. 

The tested species differ mainly in habitat ecology and marginally in mating system (sleepy 

lizard – monogamous, blue-tongue skink – mate multiply). Our findings, support the prediction 

that resource abundance correlates with learning flexibility in a foraging task. Sleepy lizards 

enhanced reversal learning skills might be a unique adaptation for finding sufficient food to 

survive in their natural habitat. 
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Quantitative colour pattern analysis (QCPA): A comprehensive framework for the analysis 

of colour patterns in nature 

Cedric P. van den Berg1, Jolyon Troscianko2, John A. Endler3, N. Justin Marshall1 & Karen 

Cheney1 

1. The University of Queensland, Australia 

2. Exeter University, UK 

3. Deakin University, Australia 

 

To understand the function of colour signals in nature, we require robust quantitative analytical 

frameworks to enable us to estimate how animal and plant colour patterns appear against their 

natural background as viewed by ecologically relevant species. We have produced a user-

friendly and open-source software suite that allows humans to investigate colour patterns in 

nature on an unprecedented quantitative and qualitative level. ‘The Quantiative Colour Pattern 

Analysis’ (QCPA) is seamlessly integrated into the ‘Multispectral Image Calibration and Analysis’ 

(MICA) toolbox and makes a huge range of sophisticated visual modelling tools available to 

everyone.   
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Extreme positive allometry and variation in mean eye stalk length in ulidiid flies 

Ana Vasconcelos1, Claudio de Carvalho2 & Marcio Pie2 

1. University of South Wales, Australia 

2. Department of Zoology, Universidade Federal do Paraná, Curitiba, Brazil 
 

Stalked eyes have evolved independently in eight families of flies. With exception of some 

diopsids, these sexually selected traits are sex-specific, occurring only in males. They can be 

used in male-male interactions as advertisements of size or in the mate choice context. It has 

been proposed that selection on secondary sexual traits, such as the stalked eyes, favors 

positive allometry, but it remains unsettle how common positive allometry is in such traits 

compared to nonsexual traits. Our study aimed to assess the static allometry of sexual and 

nonsexual traits in the ulidiid genus Plagiocephalus. We estimated the covariance between 

body size and eye length, and between body size and four nonsexual traits, in males and 

females of P. latifrons and P. lobularis. We found a nearly equal and steep positive allometric 

relationship between eye stalk length and body size in both species. To our knowledge, these 

are the highest slopes documented for a stalk-eyed fly. We also found evidence that positive 

allometries can be characteristic of nonsexual traits. Our findings show that the slopes are 

conserved in Plagiocephalus, lending support to the hypothesis that the intercept is subject to 

more variation during evolution than the slope. Plagiocephalus males have the same mean of 

body size, but P. latifrons has eye stalks almost four times larger than P. lobularis. The reason 

why closely related species with similar body size exhibit such divergent sexual trait sizes, and 

whether condition drives such differences still need to be investigated. 
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Behavioural contrast sensitivity of polarisation vision in octopus 

Misha Vorobyev1 & Luis Nahmad1 

1. Marine Science, University of Auckland 

 

While vertebrates and arthropods have colour vision, cephalopods have only one spectral type 

of visual pigment and therefore are colour blind. However cephalopods are able sense 

polarisation. While colour vision is achieved by comparison of signals of photoreceptors tuned 

to different parts of light spectra, polarisation vision is achieved by comparison of signals of 

photoreceptors tuned to different orientations of electric vector. Therefore, from a theoretical 

point of view, polarisation vision is similar to colour vision. Here we ask if neural processing of 

polarisation signals in octopus is analogous to processing of chromatic signals in vertebrates. In 

vertebrates, achromatic vision is achieved by processing of photoreceptor signals by neurones 

having centre-surround receptive fields. Therefore achromatic sensitivity decreases at low 

spatial frequency. In contrast, chromatic sensitivity dose not decrease at low spatial frequency. 

We recorded contrast sensitivity to luminance and polarisation gratings in Octopus tetricus. 

Luminance and polarisation gratings were produced using LCD displays with intact or removed 

polarisation filter. Response of octopus to stimuli was recorded using a fixation reflex – a 

prominent darkening of the eye, which occurs when octopus attends to a stimulus. The 

dependence of contrast sensitivity on the spatial frequency were practically identical for of 

luminance and polarisation gratings. In both cases, the contrast sensitivity peaked at 0.3cpd 

and decreased at low and high frequencies. We conclude that the processing of polarisation 

signals in octopus differs from the vertebrate processing of chromatic signals and that the 

octopus’ pathways for processing of luminance and polarisation are largely similar. 
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Evolutionary Neurobiology of Fear and Life History Decisions 

Ajai Vyas1 

1. Nanyang Technological University, Singapore 

 

I will use a unique model system at the crossroads of brain, parasites, and evolution to describe 

the organization of fear in the brain. In the process, I will also comment on the anatomical 

footprint of trade-offs between fear and reproduction within brain circuits. 

Fear is a primal emotion. For example, a laboratory rat that has never seen an actual cat in its 

life still retains the aversion to cat odors. Yet a parasite called Toxoplasma gondii substitutes 

this innate fear to an attraction. Why? So that parasites can hitch-hike a ride to cat and 

reproduce there. I will present our recent finding about the neuroendocrinology of this 

remarkable effect. 

Effects of Toxoplasma on fear are not of mere idiosyncratic interest. This model provides 

insights about the architecture of phenotypic plasticity of the life history choices. I hope to 

initiate a discussion about the role of phenotypic plasticity in health and disease. 
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Investigating the potential for call combinations in a lifelong vocal learner 

Sarah Walsh1, Simon W. Townsend2, Kate Morgan1 & Amanda R. Ridley1 

1. University of Western Australia, Australia 

2. Warwick University, UK 

 

The ability for humans to create seemingly infinite meaning from a finite set of sounds has likely 

been a critical component in our success as a species, allowing the unbounded communication 

of information. Syntax, the combining of meaningful sounds into phrases, is one of the primary 

features of language that enables this extensive expressivity. The evolutionary history of syntax, 

however, remains largely debated, and it is only very recently that comparative data for syntax 

in animals have been revealed. Here, we provide further evidence for a structural basis of 

potential syntactic‐like call combinations in the vocal communication system of a group‐living 

songbird. Acoustic analyses indicate that Western Australian magpies (Gymnorhina tibicen 

dorsalis) structurally combine generic alarm calls with acoustically distinct alert calls to produce 

an alarm alert sequence. These results are distinct from previous examples of call combinations 

as, to our knowledge, evidence for this capacity is yet to be demonstrated in the natural 

communication of a non‐human species that is capable of vocal learning throughout life. These 

findings offer prospects for experimental investigation into the presence and function of 

magpie call combinations, extending our understanding of animal vocal complexity. 
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He says, she says: decoupled cultural evolution in male and female NZ bellbird song 

Wesley Webb1, Michelle Roper1, Yukio Fukuzawa1, Matthew Pawley1 & Dianne Brunton1 

1. Massey University, New Zealand 

 

Cultural evolution is the gene-like transmission of cultural units or 'memes' through 

populations. A prime example is birdsong, which in songbirds is learnt (i.e. culturally 

transmitted) rather than innate. The song profile of a songbird population changes as new 

memes (syllables) are introduced through immigration, copying errors, and innovation, while 

other syllables fall out of use. This leads to a diversification of the syllable pool across the 

species, much like the diversification of human language. How cultural evolution of female song 

compares to that of conspecific males remains completely unknown. Here we reveal the first 

ever comparison of male and female song culture in birds, the results of a five-year study of 

New Zealand bellbirds (Anthornis melanura) spanning an archipelago metapopulation of six 

islands. Having classified 21,500 syllables with new bioacoustics software Koe, we compare 

population syllable repertoires and assess repertoire overlap between sites and sexes. We 

show that males and females have largely distinct song cultures, sharing only 6–30% of syllable 

types within each site. Sex-neutral syllables can be statistically discriminated from sex-specific 

types based on acoustic properties. Patterns of sharing between sites are sexually dimorphic; 

despite females moving between sites more frequently, it is males who have greater site-site 

repertoire overlap, suggesting that female song undergoes more intensive diversification. 

These results provide the first evidence for decoupled cultural evolution of male and female 

song, and we discuss the implications for future research on female culture. 
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Extra-pair paternity drives sexual dichromatism and sexual size dimorphism in passerine 

birds 

Sarah Wells1, Mihai Valcu2, Michael Anderson3, Bart Kempenaers2 & James Dale3 

1. Unitec Institute of Technology, New Zealand 

2. Max Planck Institute for Ornithology, Germany 

3. Massey University, New Zealand 

 

Male-biased sexual selection is considered a main evolutionary driver of sexual dimorphism in 

species exhibiting polygyny or female-only parental care. Because extra-pair paternity (EPP) 

increases variance in male reproductive success in a similar way to social polygyny, it is 

hypothesized that EPP can correspondingly select for sexual dimorphism in monogamous 

species. We used species EPP rates and residual testes mass (a presumed indicator of sperm 

competition) to examine the relationship between EPP and two forms of sexual dimorphism in 

passerine birds: sexual dichromatism and sexual size dimorphism (SSD). First, we confirm that 

species with high EPP rates are more sexually dichromatic and that this effect was much 

stronger than the effects of mating system and parental care. Furthermore, by modelling male 

and female colouration independently, we show that while social mating system has primarily 

acted on female colouration, EPP has instead driven male colouration. In contrast, testes size 

was only weakly related to sexual dichromatism, and was instead associated with a reduction 

in female colouration. Second, we found a strong positive relationship between EPP and SSD, 

but no relationship between testes size and SSD. The contrasting results using EPP rates or 

testes size suggests that there are fundamental differences in the traits measured by the two 

variables. Our study provides evidence that EPP has been an important selective force in the 

evolution of both sexual dichromatism and SSD. These results highlight the importance of 

considering the impact of both social and genetic mating systems in the evolution of sexual 

dimorphism. 
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Comparing morphological and behavioural traits of jumping spider communities in urban 

and natural habitats 

Nikolas Willmott1, Elizabeth Lowe1, Jonas Wolff1, Jannis Liedtke2, Mariella Herberstein1 

1. Macquarie University, Australia 

2. University of Jyväskylä, Finland 

 

Urbanisation causes a range of environmental changes, from local to landscape scales, that 

impact animals in many ways. While many species are negatively affected and therefore decline 

in abundance in urban areas, certain species either adapt or are pre-adapted to deal with these 

changes. Understanding the long-term impacts of urbanisation on biodiversity requires 

knowledge of what traits allow certain species to thrive in urban habitats. We compared 

community composition and species-level behavioural and morphological traits between 

jumping spiders (Salticidae) living in urban and natural habitats. We also assessed associations 

between species traits and landscape scale habitat modification. The species that were found 

in natural habitats differed compared to those in structurally distinct urban habitats. We also 

investigated relationships between the morphological traits (body size and leg length) and 

exploratory behaviours in a novel environment for each species collected. Jumping spiders are 

important predators in both natural and urban habitats, so changes in their diverse 

communities in response to urbanisation will significantly impact biodiversity and the 

sustainability of urban ecosystems into the future. 
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Predatory tactics, risk-taking and exploration in jumping spiders

Anne Wignall1, Hayden Pye1, Cheah Yinn Kho1 & Maria M. Martin Pava1 

1. School of Natural & Computational Sciences, Massey University, Auckland 0745, New 

Zealand 

 

Predatory tactics are highly variable and may be influenced by recent feeding history, prey 

choice and the personality traits of both predator and prey. We tested how recent feeding 

history influences the responses of jumping spiders, Helpis minitabunda, to safe (web-building 

spiders, Leucauge dromedaria) and dangerous (heterospecific jumping spiders, Hypoblemum 

ablovittatum) prey. To manipulate recent feeding history, we placed 45 H. minitabunda into 

one of three feeding regimes (low, medium or high) for four weeks. Spiders were then randomly 

assigned to hunt either safe or dangerous prey. Predatory interactions were recorded for 1 

hour, and checked again after 24 hours. Spiders in the low feeding regime emerged faster into 

the arena containing prey than spiders in the high feeding regime, irrespective of prey type. 

This indicates that hungry spiders are faster to initiate predatory behaviour than well-fed 

spiders. Spiders were also more likely to kill safe prey than dangerous prey. Interestingly, 

dangerous prey occasionally killed the spider. However, feeding regime did not influence prey 

capture rate. We then tested a further 45 H. minitabunda to see test how recent feeding history 

influences athletic performance (speed) and exploration as a proxy for prey searching 

behaviour. We found that both speed and recent feeding history influence exploration 

behaviour. Our results suggest that while feeding history may influence the propensity to 

initiate predatory behaviour, it does not necessarily influence the outcome of a hunt.
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Perceived dominance status affects chemical signalling in the neriid fly Telostylinus 

angusticollis 

Zachariah Wylde1, Lewis Adler2, Angela Crean3 & Russell Bonduriansky1 

1. School of Biological, Earth and Environmental Sciences, Evolution and Ecology Research 

Centre, University of New South Wales, Sydney, NSW 2052, Australia 

2. Bioanalytical Mass Spectrometry Facility, Mark Wainwright Analytical Centre, University of 

New South Wales, Sydney, NSW 2052, Australia 

3. The University of Sydney, Sydney School of Veterinary Science, Sydney, NSW 2006, 

Australia 

 

Chemical communication mediates many social interactions in insects but is still less well 

understood than other forms of communication. In particular, chemical signalling of social 

dominance is believed to play an important role in competitive interactions in both sexes, but 

much of the evidence is correlational. Here we manipulated social dominance and examined 

its effect on CHC profiles in Telostylinus angusticollis, a fly with a resource defence polygyny 

mating system. Focal individuals’ perception of their own dominance status was manipulated 

by placing them into an arena with larger or smaller competitor individuals to render them 

‘subordinate’ or ‘dominant.’ We found that social dominance treatment affected males’ and 

females’ social status (quantified as proximity to the larval medium/oviposition dish), as well 

as their CHC profiles. Dominant individuals tended to have CHC profiles less similar to those of 

the opposite sex. Moreover, dominant females exhibited an overall elevation of all CHC 

expression, relative to subordinate females, whereas males that perceived themselves as 

subordinate exhibited a near-significant down-regulation of male-limited CHCs. Our findings 

suggest that T. angusticollis males and females alter their CHC profiles in response to their self-

perceived social dominance status. These chemical signals could play a role in social 

interactions both within and between the sexes. 
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How does noise disrupt alarm call communication in wild birds: masking, distraction or 

changes in vigilance? 

You Zhou1, Andrew N. Radford2 & Robert D. Magrath1 

1. Division of Ecology & Evolution, Australian National University, Canberra, ACT, Australia 

2. School of Biological Sciences, University of Bristol, Bristol, UK 

 

Noise from human activity poses a global threat to wildlife, including by disrupting acoustic 

communication. This disruption is often assumed to be caused by acoustic masking, where the 

presence of noise makes it difficult to hear calls of similar frequency. However, other 

mechanisms, including distraction or changes in vigilance during noise, can also reduce 

responses to signals. Understanding mechanisms is important because it can help predict 

effects of noise and suggest methods to ameliorate these effects. We tested how background 

noise affects the response by wild birds to aerial alarm calls. In our first playback experiment, 

fairy-wrens (Malurus cyaneus) were less likely to flee to alarm calls in noise of higher amplitude, 

showing that noise affected response. In our second experiment, we broadcast two types of 

noise that had the same bandwidth and amplitude, but different absolute frequency ranges. 

One had a frequency range that overlapped that of alarm calls, while the other did not. We also 

recorded the focal bird’s vigilance during noise. Fairy-wrens fled to playbacks of alarm calls 

during non-overlapping noise but not during overlapping noise, which is consistent with 

masking, but unlikely to be due to differences in distraction. Furthermore, there was no 

difference in the level of vigilance during two types of noise, showing that the lack of response 

in overlapping noise was not due to elevated vigilance and awareness that there was no 

predator. We conclude that alarm-call reception is compromised by masking, a mechanism 

often assumed but rarely tested in an ecological context. 
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Pohutakawa spectral reflectance and pollinator vision 

Ngaio Balfour1, Amy Martin1 & Anne Gaskett1 

1. University of Auckland, New Zealand 

 

The spectral properties of a plant’s surface have numerous ecological and physiological 

functions. We focus on colours role in pollinator plants interactions, in particular, the 

pollination of Pohutukawa flowers by Drosophila, Apis, and UV-sensitive birds. We begin by 

analyzing the spectral properties of Pohutukawa flowers and foliage. These properties are 

integrated into a visual model for the pollinators, and the absolute quantum catches for the 

pollinators’ photoreceptors are quantified, while the relative quantum catches plotted into a 

colour space. We further use the model to determine the ability of each pollinator to 

discriminate ‘flower parts’ from each other and from background foliage. We found the 

peduncle, inner cup, receptacle and abaxial lamina, reflected the full wavelength range (300 

nm to 700 nm) , and generated the highest quantum catches for all receptors. The style and 

filaments reflectance ranged from ~580 nm to 700 nm, primarily stimulating the mid and/or 

long wavelength receptor, depending on pollinator. The abaxial lamina had the most restricted 

range and lowest peak reflectance percentage. All pollinators were able to discriminate ’flower 

parts’ from background foliage, using both achromatic and chromatic vision. However, the 

ability to discriminate between flower parts was variable between pollinators and comparisons. 

Our findings further the knowledge of New Zealand flora, variations in pollinator vision, and 

the extensive debate over pollination syndromes, such as the evolution of red as a ‘bee 

deterrent’. We hope this study encourages curiosity into New Zealand plant-pollinator ecology, 

leading to future research. 
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Do orchids use visual tricks to lure pollinators? 

Leah Barnfather1 & Anne Gaskett1 

1. University of Auckland, New Zealand 

  

One third of orchids don’t reward pollinators, but instead lure insects with deceptive signals. 

These signals are traditionally assumed to mimic resources, e.g. mates, but recent evidence 

suggests orchids use other forms of deception, including sensory traps, that exploit insects’ 

innate sensory biases. The endemic New Zealand orchid, Corybas cheesemanii, is thought to 

exhibit brood-site deception, mimicking oviposition sites of female fungus gnats, 

(Mycetophilidae), its proposed pollinator. However recent studies show no evidence of 

mimicry, instead flowers have bright UV patches, which may function as a sensory trap. To test 

this, I have manipulated flowers’ spectral reflectance with UV blocking plastic hoods in the field 

and monitored pollination rates through fruit set.  

I have performed choice assays to test for fungus gnat responses to UV, alongside behavioural 

observations of the gnats to determine if gnats preform different behaviours based on their 

sex. Additionally, I conducted field surveys of environmental factors that may be associated 

with fruit set including the density of flowers within patches, canopy cover above patches, and 

patch distance from water. This study will help elucidate how native orchids attract pollinators 

and more broadly, how sensory traps function in deceptive pollination systems. 
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The behavioural sequences of Australian magpies during prey object handling 

Alex Barley1 & Kate Umbers1 

1. Hawkesbury Institute of the Environment, Western Sydney University 

 

How predators identify, approach, and subdue their prey can reflect their cognitive capacity 

and individual familiarity with prey objects. Some predators, like birds, show remarkably 

specialised behaviours during prey handling. Australian magpies (Cracticus tibicen) are 

understudied in this regard, with the majority of research focused on breeding behaviours. 

Here, we facilitated and observed the behavioural sequences of magpies presented with a 

potential prey item, the mountain katydid (Acripeza reticulata). Mountain katydids are mildly 

toxic and potentially difficult prey objects. Magpies were divided into two populations, a 

Southern population familiar with the katydids, and a Northern one naïve to them. Interactions 

were analysed in order to determine if there was a particular behavioural sequence or 

particular method of handling that led to a magpie successfully predating a katydid. This study 

offers further insight into an understudied area of magpie behaviour with a particularly 

dynamic model prey, and deepen our overall understanding of behavioural sequences in free-

ranging predators. 
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Moms to the rescue: can behavioural thermoregulation buffer global warming? 

Iván Beltrán1, Constant Perry2 & Martin J. Whiting1  

1. Faculty of the Sciences of Life, University of Strasbourg, France 

2. Department of Biological Sciences, Macquarie University, NSW Australia 

 

Global warming represents a major threat for ectotherms because of their dependence on 

environmental temperature. Viviparous lizards are likely more vulnerable to global warming, 

because elevated temperatures reduce their activity times more drastically. However, this 

hypothesis has scarcely been tested, especially in fossorial lizards. Therefore, there is a need to 

test the extent to which female behavioural thermoregulation can buffer global warming. Using 

Saiphos equalis, we tested if 1) predicted mid-century temperatures have a negative effect on 

the morphology and speed of hatchling lizards, 2) whether female thermoregulatory behaviour 

can mitigate those effects, and 3) if behavioural thermoregulation has a negative impact on 

females. Gravid females were incubated under a “current” or a “future” thermal regime, 1.5 C 

warmer as predicted by 2050. Female position (depth in the substrate) and foraging activity 

were recorded daily until parturition. Early results show that hatchlings from both treatments 

do not differ in body size or burst speed. However, to achieve this “rescue effect”, females in 

the mid-century thermal regime thermoregulated at greater depths and thus ate less food 

during the early stages of pregnancy. Our results provide evidence on the negative effects of 

high temperatures on viviparous lizards and add valuable information on the behavioural 

responses of fossorial lizards to global warming. 

 

 

 

 

 

  



 
 

105 

Do exploration assays in the lab reflect exploration in the field? 

Melissa Caffell1 & Anne Wingall1 

1. School of Natural & Computational Sciences, Massey University, Auckland, New Zealand 

 

Personality assays in the laboratory are expected to reflect the expression of personality traits 

in the field. However, few studies have tested how well lab-based personality assays reflect 

behaviour in the field. We investigated whether the performance of Australian bronze jumping 

spiders (Helpis minitabunda) in emergence and exploration assays were correlated between 

laboratory and field tests. Laboratory assays consisted of exploration through a Perspex, 

hexagonal Y-arm maze under standard laboratory conditions (19-20°C, 60-70% relative 

humidity).  Field assays consisted of exploration through an arena crafted out of sticks to form 

an 8-armed star outdoors. We compared latency to emerge into each arena and exploration 

behaviour (quantified in lab assays by how many turns spiders took and in field assays by how 

many sticks they walked on) using a repeated measures design. We found that exploration in 

the lab is correlated with exploration the field, but emergence is not. Spiders in field assays 

were both more likely to emerge and tended to emerge faster than spiders in lab assays. Time 

in captivity influenced spider exploration behaviour, with spiders that spent longer in the lab 

exploring more in lab assays than spiders that had been recently caught. Our results indicate 

that lab assays that test exploration behaviours may better reflect behaviour in the field than 

lab assays that test emergence behaviours. 
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An investigation of the dispersal strategies of the entomophilous moss family, Splachnaceae 

Ryan deRegnier1 & Anne Gasket1 

1. University of Auckland, New Zealand 

 

The dung mosses, Splachnaceae, are a moss family which occurs mostly in the temperate 

regions of the northern and southern hemisphere. Unique among mosses, approximately half 

of the species in this family are known to grow on animal faeces as well as decaying animal 

remains and utilize insects as dispersal agents through the production of chemical and visual 

lures mimicking those materials. Here is presented a review of dispersal strategies found in this 

unique moss family in correlation with their biogeography, dispersal agents, and host substrate 

material. With four species of Splachnaceae known from New Zealand, this review will be made 

with an eye to ultimately exploring the degree of specialisation within the New Zealand suite 

of species as well as investigate changes to this particular ecological network since human 

colonisation and the seismic shifts with have occurred within ecological communities over that 

time. 
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The role of male and female helpers in territory defence in the cooperatively breeding red-

winged fairy-wren 

Christine Evans1,2, Marina Louter2 & Lyanne Brouwer3  

1. Massey University, New Zealand 

2. Flinders University, Australia 

3. Radboud University, The Netherlands 

 

Cooperative breeding is often considered paradoxical because some individuals, known as 

helpers, assist others to rear offspring instead of breeding on their own. Whereas the role of 

helpers for offspring care is well studied, much less is known about the importance of helpers 

for territorial defence, which can be particularly important during the breeding season. A 

growing body of research shows that not only males, but also females sing to actively defend 

their territory, however helper female territory defence and song behaviour remains poorly 

understood. In this study, we experimentally examine the role of male and female helpers in 

territory defence in cooperatively breeding red-winged fairy-wrens (Malurus elegans). In this 

species, both sexes help and sing. Firstly, we recorded local songs and compared male and 

female song. Song complexity between males and females was similar. Secondly, we conducted 

playback experiments to measure behavioural responses of group members to simulated 

conspecific male and female intruders. Preliminary analysis suggests that both the dominant 

pair and helper males and females responded to simulated intrusions. Response patterns were 

complex, varying with group composition and intruder sex. These preliminary findings will be 

further explored in relation to the potential differences in costs and benefits of territory 

defence incurred by helpers, controlling for group size, group composition and breeding status. 

Examining behavioural differences between male and female helpers provides further insight 

into the evolution of cooperative behavior and territory defence. 
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Mirror-mediated spatial location in great tits 

Juliane Gaviraghi Mussoi1, Anders Brodin2 & Alice Exnerová3  

1. University of Auckland, New Zealand 

2. Lund University, Sweden 

3. Charles University, Czech Republic 

 

Self-awareness is the ability to recognize oneself as a distinct individual. The most commonly 

used test for self-awareness is the mirror self-recognition mark test in which only a few 

individuals of a handful of species have passed. In a previous study, great tits (Parus major) 

have failed the mark-mirror test. However, an animal could possess some degree of self-

awareness but still fail the test, simply because it does not understand the concept of mirror 

reflection. 

In this study I tested whether great tits were able to understand mirror reflections in a mirror-

mediated location task, where a food reward was hidden in one out of four boxes positioned 

on top of a mirror, and the birds could only find the reward through its reflection. Before the 

test, the birds had to pass pre-training sessions, showing that they were able/willing to take 

the reward in the test without having to use of the mirror. Some of the birds were tested for 

mirror use after training sessions, and others for spontaneous ability of mirror use without 

training. About a quarter of each group passed the test criterion of 6 correct sessions out of 10 

on the first test day.  

According to my results, great tits are able to use mirrors and pass this task, rejecting the lack 

of understanding of mirror reflection as a reason for them to have failed the mark-mirror test 

previously. 
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Biomechanics of traumatic insemination in Coridromius plant bugs 

Aaron Harmer1 & Nikolai Tatarnic2  

1. Massey University, New Zealand 

2. Western Australian Museum, Australia 

 

Sexual selection acting both within and between the sexes has resulted in the evolution of 

remarkably diverse and exaggerated traits. While some sexual traits are adapted for visual 

display (ornaments), others are used in conflict and selected for their mechanical performance 

(weapons). One of the most extreme examples of sexual conflict, traumatic insemination, is a 

bizarre form of mating where males use needle-like genitalia to penetrate a female’s body wall, 

bypassing the genital tract and ejaculating directly into the body cavity. The origin of traumatic 

insemination is likely driven by sperm competition. Coridromius plant bugs males have evolved 

elaborate piercing genitalia that vary greatly in shape between species. Perhaps even more 

remarkably, there is evidence of antagonistic coevolution of male genital and female 

‘pseudogenital’ morphology with increasing structural complexity. Here I present data showing 

that mechanical performance of the highly modified genitalia of traumatically inseminating 

plant bugs is highly variable and correlated with shape. These results suggest that forces other 

than sperm competition, such as species isolation or cryptic female choice, may be major 

drivers of elaboration of male weapons and corresponding female defences in Coridromius. 
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Seabird sensory ecology and morphology in relation to bycatch 

Ariel Heswall1, Megan Friesen2 & Anne Gaskett1 

1. University of Auckland, New Zealand 

2. Saint Martins University, Lacey, WA, US 
 

Sensory traps deceive an animal, generating a potentially harmful behavioural response 

towards stimuli normally associated with positive outcomes. Seabirds are prone to sensory 

traps due to their unique and highly adapted sensory ecologies. Seabirds are often attracted 

towards fishing vessels increasing the probability of seabird-fishery interactions. This increases 

the risk of bycatch. Consequently, bycatch causes hundreds of thousands of seabird mortalities 

annually. This thesis will examine whether fishing vessels act as sensory traps. The sensory 

ecologies and morphologies generating susceptibility to becoming bycatch will be explored 

using online reports and databases. Furthermore, using museum specimens and CT scans the 

skeletal morphologies and sensory systems will be characterized from six seabird species co-

occurring in the same habitat but having different bycatch rates. Certain sizes of sensory 

systems and body parts will correlate with an increased in bycatch risk e.g. a larger eyeball size, 

a more elliptical wing shape and a larger olfactory bulb should increase bycatch risk. This 

research can be applied to global fisheries as it will enhance our understanding as to why some 

seabirds become bycatch and why others do not allowing sensory ecology to provide insight 

into improving seabird conservation. 
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Understanding polyandry and sperm competition in the New Zealand giraffe weevil 

Sarah Hockings1, Thomas Buckley2, Talia Brav-Cubitt2 & Christina Painting3 

1. The University of Auckland, New Zealand 

2. Maanaki Whenua - LandCare Research, New Zealand 

3. University of Waikato 

 

Competition between males in species with varying body sizes has led to the evolution of 

exaggerated weaponry as a competitive strategy. When males possess exaggerated weapons, 

they often have an increased potential for access to females, increasing their reproductive 

success. When females mate multiple times, however, a second competitive strategy, known 

as sperm competition arises that operates on fertilization success rather than mating 

opportunities. I will use behavioural observations and genotyping to determine the level of 

polyandry across female body sizes and the occurrence of sperm precedence in the New 

Zealand giraffe weevil (Lasiorhynchus barbicornis). This is a fascinating species due to the males 

elongated rostrums which is used in male-male combat and the polyandrous nature of the 

females. In this study we undertook focal-female observations of mating and egg-laying at a 

wild population. We will use microsatellite markers to genotype sperm in the female’s 

spermatheca to quantify levels of polyandry across female body size, as well as genotyping the 

eggs to decipher which male achieved fertilization success in relation to the order of copulation. 

We predict that high levels of polyandry will be observed, with larger females obtaining more 

mates. Additionally, we expect larger, guarding males to mate last with females immediately 

prior to egg-laying to secure fertilisation success via last male sperm precedence. We will 

achieve an increased understanding of patterns of sperm precedence, the relative importance 

of pre- and post-copulatory competition in driving male fitness, and natural rates of polyandry 

in the wild. 
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Contrasting sociality in two sympatric skink species - Oligosoma otagense and O. grande 

Penny Jacks1, Jo Monks1,2, Ricardo de Sá Rocha Mello1 & Stephanie Godfrey1 

1. University of Otago, New Zealand 

2. Department of Conservation, New Zealand 

 

Little is known about the aggregative behaviour of New Zealand’s lizards. We applied photo-

identification and social network analysis techniques to a wild population of Otago skinks 

(Oligosoma otagense), a species known to form aggregations, as well as the grand skink 

(Oligosoma grande), a sympatric species sharing the same rock tor structures. We recorded 

approximately 2000 observations over a three-month period, with 10% of these observations 

being interactions between 2 or more lizards. Two opposite social tendencies were revealed: 

among Otago skinks these interactions were primarily peaceful aggregations of up to five 

individuals, whereas grand skinks displayed predominantly antagonistic behaviours. In 

contrast, interspecific interactions all resulted in submissive behaviour from the grand skinks. 

The findings from this study are foreseen to enhance conservation decisions concerning the 

population management and translocation of these two nationally endangered species. 
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Sexual deception: Hallmarks of a successful strategy 

Alexandra Kai Fong1, Amy Martin1 & Anne Gaskett1  

1. School of Biological Sciences, University of Auckland, New Zealand 

 

Sexual deception is a highly specialised deceptive pollination strategy found almost exclusively 

in the Orchidaceae family. These exploitative plants lure male pollinators by mimicking cues of 

female conspecifics, achieving successful pollination with no reward offered in exchange. This 

deception may be costly to the exploited pollinator species, such as sperm wastage. If great 

costs exist for pollinators, how are these systems maintained over evolutionary time? How have 

these highly exploited pollinators evaded extinction? 

Through a meta-analysis of all sexually deceptive species and their associated pollinators, I 

investigated the evolutionary patterns of sexual deception and orchid reproductive fitness. I 

found an increasing, but still rare, reporting of sexual deception outside of the Orchidaceae. 

Additionally, while exploited pollinators are predominantly haplodiploid, this did not correlate 

with higher orchid reproductive success. However, I found there was a significant increase in 

pollination success for single flowered orchids in comparison to multi-flowered orchids.  

Using a model simulation of four different pollinator populations under orchid exploitation, I 

tested a new hypothesis of evolutionary maintenance: that ‘resilience’ traits both protect and 

predispose exploited pollinators to orchid deception. I found that haplodiploid pollinators are 

more robust than diploid pollinators against orchid deception. Furthermore, I identified 

polygyny in male pollinators as a new putative resilience trait. The model also highlighted other 

reproductive traits which could help reduce the costs of orchid deception to pollinators, and 

thus avoid extinction. 
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Investigating the mating behaviour of New Zealand's hairy kelp fly 

Rebecca Le Grice1 & Greg Holwell1 

1.  The University of Auckland, New Zealand 

 

Kelp flies (Coelopidae) rely on macroalgae that is washed ashore to complete their life cycle. 

The ephemeral nature of this resource means that these flies must be well adapted to 

responding to and utilising it when available. The mating system found among kelp flies is 

scramble competition polygyny, where males race to locate and access females. Despite the 

temporary nature of their oviposition sites, female kelp flies consistently attempt to reject all 

mating attempts made by males, meaning that only males large enough to withstand 

precopulatory struggles successfully mate. In addition, many species of kelp fly show 

substantial variation in size and robustness both within and between the sexes. These factors 

make the kelp flies a fascinating group to study and a great model system for investigating 

mating behaviour, especially in the context of scramble competition. Australasia is the hotspot 

of diversity for kelp flies, and of the approximately 40 species known globally, 5 are endemic to 

New Zealand. However, very little is known about these species and their mating behaviour. I 

will present preliminary results from behavioural observations of the mating behaviour of one 

of New Zealand’s species Chaetocoelopa littoralis. Compared to other species C. littoralis is a 

more challenging species to study as they require larger groups of 20 or more flies in an open 

environment to exhibit mating behaviour. This presents additional challenges but also 

interesting opportunities to delve further into understanding how mating behaviour might vary 

under different population densities and sex ratios. 
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Two is better than one? Song function for joint territory defence and within pair 

communication in lovely fairy-wrens 

Ana Leitao1, Raoul A. Mulder1 & Michelle L. Hall1 

1. University of Melbourne, Australia 

 

Song in birds has been extensively studied and is considered a classical example of a sexually 

selected trait. However, this interpretation is based on studies of predominantly one sex, the 

male. There is growing evidence that female song is common and phylogenetically widespread, 

but there are still only a few species for which song similarities and differences between the 

sexes have been described. In this study, we investigated the function of female and male song 

in the lovely fairy-wren (Malurus amabilis), a tropical species that maintains and defends 

territories year-round. We used observational data to describe their song structure and 

examine sex-specific variation in song rate across breeding and non-breeding stages and 

seasonal variation. We also used experimental data to examine female and male responses to 

simulated territorial intrusion, with playbacks of solo intruders of either sex singing songs that 

varied in complexity. Females and males had similar song metrics and natural song rates. Pairs 

sang more during non-breeding periods than during breeding periods. Within each breeding 

stage, males sang more than females when females were incubating, and individuals of both 

sexes sang more when apart than when together. Females and males responded to simulated 

intrusion with coordinated and similar responses.  Male song playbacks elicited stronger 

responses than female song playbacks, as did simple playback songs after they were exposed 

to complex songs, during both breeding and non-breeding periods. Overall, observations and 

experiments suggest that female and male songs function primarily in joint territorial defence 

of resources and within-pair communication. 
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Male guppies differ in display rate but not diel pattern of display under daily light changes 

Samuel O’Neil1, Thomas E. White2, Kate E. Lynch1 & Darrell Kemp1 

1. Department of Biological Sciences, Macquarie University, Sydney NSW 2109, Australia 

2. School of Life and Environments Sciences, The University of Sydney, Sydney NSW 2006, 

Australia 

 

Sexually signalling animals must trade-off the benefits of attracting mates with the 

consequences of attracting predators. For male guppies, predation risk depends not only on 

their colouration, but the environmental conditions and changing intensity of predation 

throughout the day. Theoretically, this drives diel patterns of display behaviour in native 

Trinidadian populations, where males display more under low light conditions when their most 

dangerous predator is less active. However, knowledge of male display patterns is limited to 

Trinidadian populations with particular predators. Here we observed Australian guppies in a 

laboratory setting to investigate their diel display pattern, and if this pattern is controlled by 

ambient light intensity. We also quantified individual variation in both the overall rate and diel 

pattern of displays, and if such variation relates to body size, colouration, and a non-sexual 

behaviour. Under a typical daily light regime, male guppies displayed mostly in the first hour of 

observation. Extending the duration of dawn-like lighting however resulted in an extended 

period of high display, demonstrating that light intensity per-se is an important cue for this 

behaviour. These findings mirror those previously obtained for Trinidadian populations, 

suggesting that male courtship timing is likely shaped by broad, potentially generalizable 

features of guppy ecology. Whereas the temporal pattern of display appeared consistent, 

individuals varied in overall display rate, and this was correlated with variation in colour 

phenotypes and non-sexual behaviour. Such relationships pose promising avenues for 

integrating behavioural and sensory ecology with contemporary work on behavioural 

syndromes and animal personality. 
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Social structure of bottlenose dolphins in the Hauraki Gulf, New Zealand 

Jessica Patiño Pérez1 & Dianne H. Brunton1 

1. Massey University, New Zealand 

 

The social structure of a population has been described as the content, quality and patterning 

of relationships among individual in a group. It is a synthesis of how individuals interact with 

each other and is an important determinant of the biology of the population, influencing 

fitness, gene flow, and spatial pattern and scale. Dolphins are gregarious animals that form 

complex social structures, from fission-fusion societies to social alliances. The North Island 

population of bottlenose dolphins in New Zealand was thought to be present only at one place, 

where the dolphins have been intensively studied. Recent studies have shown that the Hauraki 

Gulf, south of this area, it is an important area for them. For the first time, we examined the 

association patterns among individually identifiable bottlenose dolphins in the Hauraki Gulf and 

therefore the social network structure of the dolphins frequenting this area. Data for this study 

were obtained from the Hauraki Gulf bottlenose dolphin catalogue between 2008-2013. We 

aimed to (i) describe the social structure of bottlenose dolphin in the area, (ii) determine the 

duration of association among individuals and (iii) assess preferred/avoided companions 

among individuals. Results showed that of the 159 dolphins photo-identified in the study area, 

all were linked by association in one large social network. In general, dolphins exhibit weak 

associations (Mean HWI= 0.30 [SD=0.14]); however, some dolphins can associate with 

particular dolphins in this area (Max. HWI= 0.81 [SD= 0.16]). The associations in this area seem 

to be stable in the first 50 days, slightly decreasing after 110 days, but dolphins can have long 

lasting preferred companionship in this area. The best fitting model for preferred/avoided 

companionships was casual (short-term) acquaintances and constant (long-term) companions. 

In this area, 44% of the dolphins observed at a given time with a given dolphin will form long-

term associations. 
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Sizing up the samurai wasp for stink bug control 

Tom Saunders1, Greg Holwell1 & Gonzalo Ávila2 

1. University of Auckland, New Zealand 

2. Plant & Food Research, Auckland, New Zealand 

 

Brown marmorated stink bug (Halyomorpha halys Stål) is a devastating plant pest native to 

Eastern Asia but invasive in North America and Europe. Thousands of stink bugs are intercepted 

at the New Zealand border during each risk season, and several high-profile post-border 

incursions have demonstrated the potential for the stink bugs to establish here.  The samurai 

wasp (Trissolcus japonicus Ashmead) is a tiny egg parasitoid known to parasitise the eggs of 

brown marmorated stink bug at very high levels in their shared native range. It is being 

considered as a biocontrol agent in the US, Europe, and has recently received conditional 

approval for release in New Zealand. Biological control is an attractive option for managing the 

impacts of pests in their invaded ranges. However, some of the methods used during host-

specificity testing, as part of risk assessment, of candidate biocontrol agents tell us little about 

how a biocontrol agent may actually behave in the field. This project aims to address these 

shortcomings by incorporating a greater variety of experiments into pre-release risk 

assessment for classical biocontrol agents. We aim to integrate behavioural experiments with 

chemical ecology techniques in order to bridge the gap in the information between 

physiological and ecological host range. We will use the highly invasive brown marmorated 

stink bug and it’s’ natural enemy, the samurai wasp, as a timely case study. We will test the 

wasps’ host- and odour-specificity in relation to the New Zealand stink bug fauna: no-choice 

oviposition tests against an endemic, alpine shield bug; electrophysiological tests to determine 

which non-target species are associated with attractive hydrocarbons; olfactory bioassays to 

investigate how non-target species are ranked in their attraction; competition experiments 

with a closely related parasitoid introduced 70 years ago against Nezara viridula (L.); and non-

target rearing trials to assess the short-term plasticity of host preferences. Ultimately, this work 

will improve the way biocontrol agents are screened for non-target risks before they are 

released into their new environment. 
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Geometric morphometric analyses of human facial asymmetry - patterns of asymmetry 

predict dark personalities 

Danielle Sulikowski1 & Tim Burrey1 

1.  School of Psychology, Charles Sturt University, Australia 

 

Human faces are structurally lateralised. These structural lateralities exhibit reliable sex 

differences but their role in human facial signalling is unclear. One clue as to their 

function comes from observations that the amount of asymmetry present in faces 

correlates negatively with socially aversive personality traits - individuals high on 

aggression and angry hostility, and criminal psychopaths all exhibit less facial asymmetry 

than do individuals low on these traits, and criminal non-psychopaths, 

respectively.  Socially aversive individuals (of whom psychopaths are an extreme 

example) deceive and exploit others far more often than do other individuals.  If facial 

lateralities serve communicative purposes, then individuals who routinely profit from 

deceptive communication may benefit from lacking the typical patterns of facial 

asymmetry, making it more difficult for those they are interacting with to perceive 

reliable information from their face.  In the current study we recruited adult men and 

women to complete dark triad measures of personality (measuring their psychopathic, 

narcissistic, and Machiavelli tendencies). Geometric morphometric analyses of the 

asymmetrical variation across their faces revealed that patterns of facial asymmetry 

account for ~10-20% of variance in dark triad personality measures.  Future studies will 

look to more exactly quantify the patterns of asymmetry that predict dark personalities, 

and investigate how these specific patterns impact our judgements of faces during social 

interactions. 
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Do conservation translocation influence song diversity: North Island saddleback, a model 

system 

Kyle Sutherland1, Dianne Brunton1, Dr Kevin Parker2 & Michelle Roper1 

1. School of Natural and Computational Sciences, Massey University, Auckland, New Zealand 

2. Parker Conservation, New Zealand 

 

One of the most intriguing features of songbirds is in the formation of distinct, geographical 

song dialects – or cultures. Song learning from conspecifics is a crucial aspect of songbird 

ecology as song cultures can have important consequences on the survival and reproduction of 

individuals, and potentially contribute to speciation through their influence on mate choice. 

Conservation translocation procedures commonly measure their success on the preservation 

of genetic diversity and consequently the impacts of these practices on cultural processes goes 

largely overlooked. With growing evidence emphasising the importance of preserving socially 

transmitted song cultures, the conservation tactics employed at Tawharanui Nature Reserve, 

New Zealand for the North Island saddleback / Tīeke (Philesturnus rufusater) provides us a 

unique case study. 

To maximise song diversity, the group composition of North Island saddleback selected to be 

reintroduced into Tawharanui was composed of birds from three culturally distinct island 

populations. Our research intends to examine how the cultural evolution of the species was 

affected by simultaneously reintroducing culturally divergent populations into the same area. 

Indeed, this presents us with the ability to investigate how song dialects permeate through 

isolated patches of habitat and to test the cultural processes that shape/drive the movement. 

Do increased cultural mutation rates following translocation cause new dialects to rapidly 

form? Have translocation efforts of the past caused rapid cultural contact barriers to form, thus 

impacting effective population size? Are there song learning biases? Exploring these questions 

and their results will have profound impacts on conservation management policies moving 

forward. 
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Consistent behavioural variation between blackbird pairs towards a predator 

Mehrnaz Tavasoli1, Dianne Brunton1 & Aaron Hammer1 

1. School of Natural and Computational Sciences, Massey University, Auckland, New Zealand 

 

Consistency in behavioural responses to a predator varies among individuals and can be an 

indicator of parental investment strategies. However, little is known about variation in 

combined behavioural responses between reproductive pairs where investment is shared 

between individuals. In this study, we investigated the attack response (a proxy for anxiety) of 

pairs of brooding blackbirds to a predator model. Our results indicate consistent between pair 

responses, with some highly anxious pairs and other less anxious ones. We also found negative 

correlations between attack rate towards the model predator and both chick-feeding rate and 

fledging success. Our results suggest there may be assortative mating in blackbird pairs which 

may have important implications for reproductive success. 
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The legs have it - sexual dimorphism in a jumping spider 

Zoe Korzy Wild1, Alfonso Aceves-Aparicio1, Marie Elisabeth Herberstein1 & Donald James 

McLean1  

1. Macquarie University, Australia 

 

Sexual dimorphism is highly prevalent in jumping spiders, with many males brightly coloured 

or engaging in complex behavioural displays to attract a mate. Arasia mullion, a common 

Australian jumping spider, is no exception. Males develop dark, enlarged forelimbs, while adult 

females change little in colour from their pale juvenile form. These spiders employ an unusual 

ambush-based hunting strategy, heavily dependent on the camouflaged silk shelters they build 

flat against tree trunks. They ambush passing prey from these shelters, waiting with just their 

head and forelimbs exposed. However, the dark colouration of the males appears to disrupt 

this camouflage, likely rendering it less effective and leaving them more vulnerable to 

predation. Conversely, males with exaggerated dimorphic traits should have greater success in 

conspecific interactions.  

This study will analyse activity patterns to explore how behaviour is affected by the conflict 

inherent in some sexual dimorphisms. We expect it to influence the outcome of male-male 

competition, leading to greater availability of silk shelters and mates. We will also study male-

female interactions to explore female choice and mate guarding behaviours. We expect to find 

changes in males’ behaviour to mitigate the cost of the reduced camouflage. We will study their 

activity patterns through the usage of their silk shelters, analysing how much time is spent 

within them, how the spiders position themselves within the shelters and how activity levels 

fluctuate over the course of a day. This study will improve our understanding of the trade-offs 

helping to drive evolution in sexually dimorphic species. 
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HAERE MAI – FAREWELL 

Karakia whakamutunga:  
 
Kua mutu a mātou mahi 
Mō tēnei wā 
Manaakitia mai mātou katoa 
O mātou hoa 
O mātou whānau 
Āio ki te aorangi 
 

Closing statement: 
 
Our work has finished 
For the moment 
Bless us all 
Our colleagues 
Our families 
Peace to the universe 
 

 

We bid you farewell and hope you enjoyed this ASSAB meeting. We had over 100 participants 

from different nationalities at different stages of their research careers, making this a unique 

opportunity to network and make new friends. We thank all participants for their excellent talks 

and posters covering a wide variety of behaviours in many animal groups, including arthropods, 

mollusks, fish, birds, and mammals. We are especially grateful to the keynote speakers: Prof. 

Dianne Brunton, Prof. Robert Poulin, Dr Kate Umbers, Dr Priscilla (Cilla) Wehi, for sharing their 

exciting research and their reflections on the present and future of animal behaviour research 

in Australasia. 

We thank the Waiheke Island community, including the Piritahi Marae committee once more, 

for their support. We also want to acknowledge the hosts at our venue, the “Goldie Estate 

Winery”, for enabling us to enjoy its beautiful facilities and great food.  We also want to thank 

The University of Auckland for their financial assistance, and the School of Natural and 

Computational Sciences, at Massey University, for generously donating the prize money.  

Last, but not least, we thank the organising committee for making this event possible: Anne 

Gaskett, from the University of Auckland, was the team leader; Jenny Jandt and Sheri Johnson, 

from Otago University, and Cillia Wehi (Manaaki Whenua - Landcare Research), were 

responsible for the registrations with support from. Ximena Nelson, from the University of 

Canterbury, prepared the mini-programme and organised the prize-giving session; and Andrea 

Clavijo-McCormick, from Massey University, put together this abstract book. 

We thank you once again for your participation and look forward to seeing you at the next 

ASSAB meeting! 


