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GENERAL INFORMATION 

 
CONFERENCE LOCATION 
 
ASSAB’s 2016 meeting will be held in Katoomba, the gateway to New South Wales’ picturesque Blue 
Mountains. The majestic Carrington Hotel will host the event. Katoomba was chosen partly because it 
is beautiful and partly because it is easily accessible from Sydney, the closest major hub. 
 
Katoomba by train: The Carrington is just a few hundred meters from the train station in 
Katoomba.  Direct trains operate between Sydney’s central station and Katoomba for less than 10 
dollars one way and take about 2 hours 20 minutes.  Timetables can be found on the Sydney Trains 
website: www.sydneytrains.info 
 
Katoomba by car:  From Sydney Airport Katoomba is a 90 minute (112 km) drive along the Great 
Western Highway. The hotel offers parking for hotel guests only, but on-street parking is not typically 
a problem in Katoomba.  
 
NAVIGATING THE CARRINGTON HOTEL 
 
The Carrington Hotel, 15-47 Katoomba St, Katoomba NSW 2780 
www.thecarrington.com.au 
 
Most of the conference activities will be held on the ground floor on which there are several rooms: 
Chifley Room, Ballroom, Lounge, Billiard Room, Library and Grand Dining Room. Each room will 
serve one or more functions as described below: 
 
LOUNGE Registration Desk, Tea & Coffee Breaks, Posters 

CHIFLEY ROOM Conference Office, please upload your talks in this room 

BALLROOM All spoken presentations, Annual General Meeting, Posters 

GRAND DINING ROOM Conference dinner 
 

  



THE CARRINGTON HOTEL 

FLOOR PLAN

 
  



Regular Events 

 
ASSAB STUDENT GRANTS -  TUESDAY, 17:10 – 17:30, BALLROOM 
This is actually a NEW regular event! President Bennett and Grants Officer Gloag will announce the ASSAB 
Student Research Grants and Undergraduate Travel Awards for 2016. 

 
PUBLIC LECTURE – WEDNESDAY EVENING 17:30 – 19:00, KATOOMBA BREWING COMPANY 
Presented by Lee Ann Rollins on ‘What makes species successful invaders?’, the 2016 public lecture is being 
hosted by the Katoomba Brewing Company, which is right behind The Carrington. There will be refreshments 
available from 17:30, Lee Ann’s talk begins 18:00, and will be finished by 19:00.   

 
CONFERENCE PHOTO – THURSDAY 12:40, HOTEL FRONT STEPS 
Dress up nice and let’s get this over with nice and quickly so we can get some lunch. 

 
ANNUAL GENERAL MEETING – THURSDAY, 17:00 – 18:00, BALLROOM 
The Annual General Meeting is an essential part of the conference and of ASSAB.  We’re holding it Thursday 
evening in the Ballroom immediately before the dinner.  Everyone is encouraged to attend.  You will vote on the 
new ASSAB committee, hear about our plans for next year and your votes and voices must be heard. If you are 
interested in becoming part of the ASSAB board or getting involved in any way, please seek out and chat to any 
current ASSAB board member whose names and faces can be found here: www.assab.org/society 
 
CONFERENCE DINNER – THURSDAY EVENING, 17:00, GRAND DINING ROOM 
The dinner will be a two-course menu with enough wine provided to the tables to keep people merry, and the 
cash bar is scant meters away. The room is fancy, the food is fancy so dress up and enjoy. Student Prizes will 
be announced during the dinner.  After dinner we have drinks (cash bar) and dancing until 1am in The Baroque 
Room above the Harp and Fiddle Pub on Katoomba St at the entrance to the driveway to The Carrington.  

 
STUDENT PRIZES – ANNOUNCED AT CONFERENCE DINNER (ABOVE) 
Posters and Spoken Presentations will be judged according to three categories: 
1. Science: Topic should be broadly introduced, jargon explained, results discussed in context, and 

significance made clear. 
2. Visual Style: Figures and text should be large enough, there should be minimal text (on slides and posters) 

and colours, fonts, borders and shadows should be used carefully. 
3. Spoken Style: Talks should be loud enough and clear, evenly paced, delivered from brain not paper, 

engaging for audience; poster presenters should be well described during interactions with poster viewers.  
Delegates eligible for student prizes are denoted with a * on the program  

 
PHOTO AND VIDEO CONTEST - ALL MEETING 
Entries will be displayed in the Ballroom during breaks and at the start of the AGM.  Your voting form is in your 
conference pack, and the ballot box is located next to the display in the Lounge. Please vote before the end of 
the AGM on Thursday. 

 
TWEETING - ALL MEETING 
Twitter is fast becoming an extremely important outreach tool in science. To tweet out interesting factoids 
presented at the conference please use the hashtag #assab16. Follow ASSAB on twitter: @AnimBehav 
	
	 	



Social Events 
 
CONFERENCE BINGO – ALL MEETING 
An entirely optional but fun activity. Each delegate will find a ‘buzz word’ on the back of his or her conference 
nametags. Please incorporate this into your spoken presentation as discreetly or as obviously as you want. 
Delegates will also find a conference bingo sheet in their conference bags. Cross off as many words you hear 
throughout the meeting. Delegates much cross off ALL the words on the sheet! Prizes will be awarded.  

 
NETWORKING DRINKS – TUESDAY EVENING, 17:30 ONWARD, HOTEL BAR 
On Tuesday evening we encourage you to attend the networking drinks at the Carrington Hotel’s Bar. This 
activity is designed to facilitate communication among members of the society at all different career stages. 
Here are some conversation starters: 
 
Awkward, but traditional:  
So, what do you work on? 
How are you enjoying the conference? 
Do you think Mariella and Jochen will dance together at the dinner again this year? 
 
Awkward, but contemporary: 
How about those powerpoint animations, huh? 
Do you know if there’ll be a tweet up at this meeting? 
Do you think Taylor Swift will perform at the conference dinner? 

 
TRIVIA NIGHT – TUESDAY EVENING, 20:00 ONWARD, BILLIARDS ROOM 
Biology themed trivia for you to get to know your fellow delegates. Hotel bar will be in operation and prizes will 
be awarded! 
 
WORKSHOP: TAKING YOUR CAREER TO THE NEXT LEVEL, FRIDAY MORNING BREAKFAST 
At breakfast on Friday we will have informal concurrent discussions on the follow topics, led by the following 
people, join in on whichever one you like: 

• How to find and get a PhD. Facilitators: Marian Wong & Dianne Brunton 
• How to get a Postdoc. Facilitators: Chrissie Painting & Luke Holman 
• How to get a Faculty Position. Facilitators: Andrea Griffin & Anne Wignall 

How to teach Animal Behaviour. Facilitators: Marie Herberstein & Gregory Holwell 
 
While breakfast is only provided to hotel guests, non-guests will be welcome to come along, but you may be 
asked to buy a coffee. Otherwise lurk outside the breakfast hall with some extendable ears. 

 
EXCURSION: BUSHWALK IN THE BLUE MOUNTAINS, FRIDAY AFTERNOON, 12:30 – 16:30 
The post-conference excursion is a bush walk through Centennial Glen. The walk will take about 3 hours.  It is 
graded as moderate. Snacks and drinks will be provided, but you might want to plan on picking up some lunch 
before we depart and bring water.  Wear clothes and shoes appropriate for walking a trail. Centennial Glen 
features small waterfalls, ferns and impressive sandstone overhangs and provides excellent views of Kanimbla 
Valley. The walk has some steep sections and can be damp underfoot so care should be taken. If it rains we 
will get wet. If it pours the trail will be closed and we will have to rethink. The bus departs from the steps of the 
Carrington Hotel at 12:30 and will return there by 16:30.  
 
  



Schedule Overview 
 

TUESDAY 5TH JULY, DAY ONE 
11:00 Lounge ARRIVAL, CHECK-IN & REGISTRATION – LIGHT LUNCH FROM 11:30 

 

12:30 Ballroom OPENING REMARKS 
SOCIAL COMMITTEE ANNOUNCEMENTS 

 

13:00 Ballroom PLENARY PRESENTATION: Dr Anne Gaskett Chair: Kate Umbers 

13:55 Ballroom PRESENTATIONS:  Conservation & Predator-Prey Interactions Chairs: Emma Dunston  
& Kita Ashman 

15:00 TEA BREAK IN THE LOUNGE 
15:30 Ballroom PRESENTATIONS: Signalling Chairs: Susie Hewlett  

& Anu Jayaweera 
17:10 Ballroom PRESENTATION OF ASSAB 2016 AWARDS  

UNDERGRADUATE TRAVEL AWARDS AND STUDENT RESEARCH GRANTS 
Chairs: Andy Bennet  
& Ros Gloag 

17:30 MEET & GREET DRINKS AT THE HOTEL BAR 
20:00 TRIVIA IN THE BILLIARDS ROOM 

WEDNESDAY 6TH  JULY, DAY TWO 
08:50 Ballroom HOUSEKEEPING 

 

09:00 Ballroom PLENARY PRESENTATION: Dr Jennifer Kelley Chair: Kate Umbers 

09:55 Ballroom PRESENTATIONS: Learning 1 Chairs: Michelle Roper  
& Wesley Webb 

10:30 POSTERS AND TEA BREAK IN THE LOUNGE 
11:00 Ballroom PRESENTATIONS:  Sexual Selection, Parental Care, Management  

& Speed Talks 1 
Chairs: Thomas Bochynek 
& Iliana Medina 

13:00 LUNCH IN THE GRAND BALLROOM  
14:00 Ballroom PRESENTATIONS: Social Behaviour 1 Chairs: Trevor Murray  

& Virginia Abernathy 
15:30 POSTERS AND TEA BREAK IN THE LOUNGE 
16:00 Ballroom PRESENTATIONS: Speed Talks 2 Chairs:	Murray Fea  

& Anne Aulsebrook 
17:30 

 

PUBLIC LECTURE:  Dr Lee Ann Rollins Chair: Andy Bennett 

THURSDAY 7TH JULY, DAY THREE 
08:50 Ballroom Housekeeping 

 

09:00 Ballroom PLENARY PRESENTATION: Dr Camilla Whittington Chairs: Kate Umbers 

09:55 Ballroom PRESENTATIONS: Navigation Chairs: Cedric van den Berg 
& Ahmad Barati 

10:30 POSTERS AND TEA BREAK IN THE LOUNGE 
11:00 Ballroom PRESENTATIONS: Parasitism, Foraging & Other 1 Chairs: Mitchell Hodgson  

& Kylie Butler 
12:40 Hotel 

Steps 
CONFERENCE PHOTO Shepherd: Andrew Barron 

13:00 LUNCH IN THE GRAND BALLROOM & STUDENT PRIZES JUDGES MEETING 
14:00 Ballroom PRESENTATIONS: Other 2, Neurobiology & Learning 2 Chairs: Callum McDiarmid  

& Kasha Strickland 
15:30 POSTERS AND TEA BREAK IN THE LOUNGE 
16:00 
17:00 

Ballroom PRESENTATIONS: Social Behaviour 2 Chairs: Emma McIerney  
& Jonathan Finch 

Ballroom AGM (PRECEDED BY A SHOWING OF THE VIDEO COMPETITION ENTRIES) Chairs: ASSAB Board 

18:00 DRESS FOR DINNER 
19:00 CONFERENCE DINNER IN THE GRAND DINING ROOM 
20:30 DRINKS & DANCING IN THE BAROQUE ROOM ABOVE THE HARP AND FIDDLE 

FRIDAY 8TH  JULY,  DAY FOUR 
09:00 TBA CAREER ADVICE BREAKFAST: TAKING YOUR CAREER TO THE NEXT LEVEL 
12:30 – 16:30 EXCURSION  

Bus departs from outside Carrington Hotel main entrance and returns to the same place  

  



PLENARY SPEAKERS 
 

Pollinator behaviour and sensory ecology –  
coevolutionary drivers of orchid diversity 

 
DR ANNE GASKETT, THE UNIVERSITY OF AUCKLAND 

Plants and their pollinators offer a marvellous opportunity to eavesdrop on dynamic conversations between 
coevolutionary partners. Here I explore the ancient origins of plant-insect interactions, then focus on the world’s most 
diverse flowering plants – the orchids. Insect behaviours such as foraging, mate choice, courtship, mating and oviposition 
have driven the evolution of a fascinating diversity of orchid pollination systems, with unique morphologies, scents and 
colours. Sexually deceptive orchids are pollinated only by male insects, fooled into sexual behaviour with flowers. 
Ingenious early experiments and later sophisticated chemical and spectral analyses have revealed how orchids attract male 
insects, but naturalists have often struggled to explain why sexual deception has evolved. Darwin thought orchids 
triggered male fighting rather than mating behaviour, later researchers believed sexual deception was a quirky rarity with 
little effect on pollinator biology. More recent phylogenetic and natural history research into Australian, South American 
and New Zealand species reveals deception is the ancestral state, and that sexual deception is extremely common and 
imposes costs on pollinators. Why are sexually deceptive orchids so successful? Why don’t orchid pollinators go extinct? 
I’ll explain how a new wave of research from the ‘pollinator perspective’ is driving new theories about the evolution of 
this fascinating phenomenon. 

Colour pattern variation and decision-making  
in animals that change colour 

 
DR JENNIFER KELLEY, UNIVERSITY OF WESTERN AUSTRALIA 

Animals often exhibit remarkable variation in their colouration, which can correspond with changes in life stage, season 
and individual condition. However, some animals, such as reptiles, cephalopods and fishes, can readily change their 
colours and patterns to suit a particular ecological or behavioural task. Focusing on a native Australian freshwater fish, I 
reveal how colour-changing animals can offer unique insights into the factors that link an individual’s physical or social 
environment to its behavioural decisions. I examine how subtle shifts in body colouration can influence the outcome of 
behavioural interactions and ultimately how these changes impact individual fitness and survival.  

The genetic basis of evolutionary innovations: 
seahorse pregnancy and birth 

 
DR CAMILLA WHITTINGTON, UNIVERSITY OF SYDNEY 

Evolutionary innovations such as eyes, eusociality, venom, and live birth (viviparity) are dramatic, adaptive novelties that 
have shaped the evolutionary trajectories of animals. Viviparity is an important biological innovation that has required a 
set of complex phenotypic changes to allow internal incubation of embryos, radically changing the way in which 
organisms interact with their environment and transmit their genes to the next generation. Live birth has evolved 
convergently hundreds of times in mammals, reptiles, fish, amphibians, and invertebrates, offering us the opportunity to 
compare and contrast naturally replicated evolutionary experiments. I use fish, reptiles and mammals as models to identify 
common features of vertebrate pregnancy and parturition. Genomic techniques can vastly increase our knowledge of the 
physiology of pregnancy and the triggers and processes of birth in these non-model organisms, and I will particularly 
discuss our work in the Australian pot-bellied seahorse. We have shown that there are common mechanisms that underpin 
viviparity across divergent species. I will illustrate how genomic techniques, in combination with other methodologies, 
are ideal for investigating the evolution of innovation. 



 
Australasian Society for the Study of Animal Behaviour’s 

ANNUAL PUBLIC LECTURE 
 

 

What makes a species successful at invasion? 
New approaches to an old question 

 
DR LEE ANN ROLLINS, DEAKIN UNIVERSITY 

 

Species	 introduced	 to	new	environments	often	 thrive,	 rapidly	 expand	 their	 range,	 and	become	 serious	
ecological	and	economic	threats.	It	is	obvious	that	invasion	success	depends	on	a	species’	physical	ability	
to	disperse,	but	is	that	all	that	matters?	Although	an	organism	may	be	capable	of	dispersing,	they	may	not	
exhibit	behaviours	that	facilitate	invasion.	A	successful	invader	must	have	both	the	physiological	ability	
to	 disperse	 (e.g.	 endurance)	 and	 employ	 behaviours	 that	 are	 likely	 to	 result	 in	 range	 expansion	 (e.g.	
exploratory	 behaviour).	 Genetic	 factors	 are	 known	 to	 influence	 both	 physiology	 and	 behaviour,	 and	 a	
thorough	understanding	of	genetic	changes	across	an	invasive	range	can	be	used	to	quantify	the	genetic	
component	 of	 these	 traits.	 However,	 environmental	 factors	 also	 may	 alter	 these	 “invasion	 traits”	 by	
affecting	 underlying	 gene	 expression,	 through	 modifications	 to	 DNA	 that	 do	 not	 change	 the	 genetic	
sequence	 (epigenetics).	My	 research	 aims	 to	 determine	 the	 importance	 of	 a	 suite	 of	 physiological	 and	
behavioural	 traits	 to	 invasion	 success	 and	 to	 quantify	 whether	 these	 traits	 are	 primarily	 shaped	 by	
genetic	or	epigenetic	mechanisms.	Using	examples	from	my	own	research	on	invasive	starlings	(Sturnus	
vulgaris)	and	cane	toads	(Rhinella	marina),	and	from	the	wider	field	of	research,	I	will	present	the	current	
state	 of	 knowledge	 about	 what	 makes	 a	 successful	 invader.	 Identifying	 key	 invasion	 traits	 and	 their	
underlying	mechanisms	will	 improve	our	understanding	of	native	 species’	 response	 to	 climate	 change,	
our	ability	to	predict	invasion	risk	and,	ultimately,	the	effectiveness	of	invasive	species	management. 
 

 
Wednesday 6th July, 5:30 to 7:00 pm  

Katoomba Brewing Company, The Carrington Hotel 
 



	

PRESENTATIONS  
GUIDELINES FOR PRESENTERS AND CHAIRS 

 
TWELVE MINUTE SPOKEN PRESENTATIONS 
 

• Ensure your presentation is compatible with PowerPoint for PC or Macintosh 
• You will not be able to run your talk from your own computer 
• Conference volunteers will assist with uploading presentations in the Chifley Room 
• Upload your presentation the day before your presentation (at the latest) to give us, and you, time to 

check it 
• For those talking on Tuesday please go to the presentation desk as soon as possible on arrival.  The 

desk will be open from 11 am. 
• Full talks are limited to a maximum of 10 minutes for talking followed by 2 minutes for questions and 

changing speakers. To keep us to time you will be cut off (nicely) at 12 minutes. 

THREE MINUTE SPOKEN PRESENTATIONS 
 

• Ensure your presentation is compatible with PowerPoint for PC or Macintosh 
• You will not be able to run your talk from your own computer 
• Conference volunteers will assist with uploading presentations in the Chifley Room 
• Upload your presentation the day before your presentation (at the latest) to give us, and you, time to 

check it 
• Short talks are 3 minutes in total. You will be able to use PowerPoint to support your talk if you wish, 

but we recommend keeping the number of slides to a minimum (e.g. four). 

 
POSTER PRESENTATIONS 
 

• The maximum size for your poster is A0 in portrait orientation. 
• You can spruik your poster for 1 minute on Wednesday afternoon 
• Each poster has been allocated a unique number (see below) 
• Your numbered poster board can be found in the display area 
• Posters should be mounted as soon as possible on arrival 
• Pins and sticky stuff will be provided 
• Posters must be taken down before the conference dinner on Thursday 

 
 

  
  



POSTER PRESENTATIONS 
* DELEGATES ELIGIBLE FOR STUDENT PRIZES 

 

NO. PRESENTER TITLE 

1 Michelle Green* Does the use of spider silk as nest material result in higher avian egg predation rates in the 
grey fantail (Rhipidura albiscapa)? 

2 Julianna Kadar* Predicting activity levels in captive Port Jackson sharks using accelerometers 

3 Melissa Griffin* Does a high protein diet benefit tree weta? 

4 Dominik Schwab* Are honey bees aware of their body size and wingspan? 

5 Mohammad Ameri* Time allocation plasticity: the ability to learning vibratory stimuli in an orb-weaving spider, 
Argiope keyserlingi 

6 Misha Rowell* Exploring the nexus between environment, emotion, and spatial cognition: a test using 
Melomys cervinipes 

7 Julia Groening We wouldn’t hurt a bee - In search of evidence for pain perception in honeybees 

8 Yuri Ogawa Polarisation sensitivity in the honeybee ocelli 

9 Danielle Sulikowski Laterality of foraging cognition in noisy miners 

10 Dustin Venini* Bees on the rocks - How does cold anaesthesia affect the defensive behaviour of 
honeybees? 

11 Amy Martin* Evading extinction: A novel approach to the maintenance of costly co-evolutionary 
relationships. 

12 Elizabeth Newton* Shedding light on feathers: the interaction between near-infrared light and bird plumage 

13 Hee-Jin Noh* Does host size affect body-size evolution in avian brood parasites? 

14 Andrew Katsis* Listening inside the egg: incubation calling in the zebra finch 

15 Julia Ryeland* Extra-pair paternity in Emus 

16 Darshana Rathnayake* Deimatic behaviour of Australian praying mantids 

17 Darren Burke Facing up to the complexity of hormones, sexual dimorphism and mate choice in humans 

18 Michael Kelly* Does their colouration protect the southern corroboree frog, Pseudophryne corroboree, 
from predation? 

19 Mandyam Srinivasan Fly visual guidance 

	 	



 

SPOKEN PRESENTATIONS 
* DELEGATES ELIGIBLE FOR STUDENT PRIZES 

 

 
DAY ONE 

TIME PRESENTER TITLE 

13:55 Emma Dunston* Boldness, sociality and daily activity of a captive-origin pride of Africa lion: pre-
release assessment for ex-situ reintroduction 

14:07 Emma McInerney* Dietary carotenoid supplementation improves the escape performance of the 
southern corroboree frog, Pseudophryne corroboree   

14:19 Laura Lopez* Temporal and density mediated consumptive and nonconsumptive effects of an 
invasive predator 

14:31 Chrissie Painting Ant-mimicry in reverse by a colourful jumping spider 

14:43 Naomi Green* Predator learning of individual pattern components in complex visual signals: the 
influence of context and sensory biases. 

BREAK 

15:30 Claire Taylor* A superb solo, or a deviant duet?: Overlapping songs in superb fairy-wrens 

15:42 Meagan Thornton* A quantitative description of Grey fantail, Rhipidura albiscapa song and singing 
behaviour on the nest 

15:54 Kate Umbers Protective value of the mountain katydid's deimatic display against 
knowledgeable and naive wild predators 

16:06 Julia Ryeland* Predation rates in the mountain katydid as a function of colour 

16:18 Paul McDonald More than a lot of noise: Noisy Miners use referential signals and modulate alarm 
call production according to audience presence. 

16:30 Wesley Webb* Cultural evolution of song diversity in New Zealand bellbirds (Anthornis 
melanura) 

16:42 Christa Beckmann Does singing on the nest increase nest predation rates in a passerine bird? 
16:54 John Endler Just what is the "target" of sexual selection? 

 
DAY TWO 

9:55 Ahmad Barati* What call is that? Can altricial nestlings differentiate between different types of 
alarm calls? 

10:07 Mzuri Davies* The effects of prenatal acoustic stimulations on song learning 

10:19 Emmanuel 
Marquez-Legorreta* Fish visual discrimination and learning in a changing world 

BREAK 

11:00 Christopher Friesen Dehydrated males are less likely to dive into the mating pool, but when they do, 
they leave with wet plugs. 

11:12 Murray Fea* Cavernicolous Combat and Sexual Selection in the New Zealand Cave Weta 
Pachyrhamma waitomoensis. 

11:24 Anuradhi 
Jayaweera* 

Male antenna morphology and its effect on scramble competition in a praying 
mantid 

11:36 Josephine 
McCambridge* 

An integrative approach to investigating male contest behaviour in New 
Zealand’s sheetweb spiders (Cambridgea spp.) 

11:48 Francoise Lermite* How to be a good parent? An invasive vs native species 
12:00 Louise Tosetto* Trophic transfer of microplastics does not affect fish personality 

Transition directly into Speed Talks 
12:12 Matt Berg Nest microclimate affects breeding and behaviour in rosellas 

12:15 James Baxter-
Gilbert* Selecting for Godzilla: The Effect of Urban Environments on Dragon Behaviour 



12:18 Kylie Butler* Behaviour and social dynamics of crop-raiding in Asian elephants: can beehive 
fencing deter crop-raiding elephants? 

12:21 Johanne Marie 
Martens* 

Parrots in the urban jungle – Ecology and behaviour of introduced Amazon 
parrots in the city of Stuttgart, Germany 

12:24 Helena Stokes* Nocturnal behaviour of orphaned Asian elephant (Elephas maximus) calves in Sri 
Lanka 

12:27 Fonti Kar* Social learning in a family-living lizard 

12:30 Birgit Szabo* Cognition in Goffins cockatoos: Object Permanence, tool use and social 
enhancement 

12:33 Ken Cheng Night-active bull ants, Myrmecia midas, orient on trees 
12:36 Raoul Ribot The secret lives of waterbirds; nocturnal behaviour of Australian ducks 
12:39 Sherrie Chambers* Spatial orientation and magnetic alignment in Port Jackson sharks 
12:42 Cody Freas* Compass Cues in a Nocturnal bull ant, Myrmecia midas 

BREAK 

14:00 Martin Hing* Into the Storm: The effects of severe weather events on social organisation in 
habitat specialist coral reef fish 

14:12 Julia Riley* Early social environment affects behaviour of a family-living lizard 

14:24 Michelle Roper* Neighbourly advice: How do adult New Zealand bellbirds respond to the song of 
differing stages of song development? 

14:36 Kasha Strickland* Rethinking social phenotypes: how long-term social avoidances can influence 
social interactions 

14:48 Catarina VilaPouca* Lack of social preferences in juvenile Port Jackson sharks 
15:00 Qike Wang* Task specific signals are found on the legs of Australian meat ants 

15:12 Kai Paijmans* Linking animal contests and community structure using rockpool fishes as a 
model system 

BREAK 

16:00 Ravindra Palavalli 
Nettimi* Is bigger always better? Behavioural implications of miniaturisation in ants 

16:03 Brian Entler* 
Visual Learning in The Honeybee (Apis mellifera): Using Procaine to Determine 
Mushroom Body Function During a Visual  
Learning Task 

16:06 Jenny Aino Plath* Visual learning in the honey bee – what is the role of the central complex? 
16:09 Anne Aulsebrook* Sleep ecophysiology: a case for neuroscience in ecology 
16:12   

16:15 Mitchell Hodgson* Local Plasticity and Adaption in the Thermal Biology of an Accurately 
Thermoregulating Reptile 

16:18 Iliana Medina* Batten down the thatches: alternative defences in cuckoo hosts 
16:21 Braxton Jones* Choreography of hunting behaviour in the nocturnal net casting spider 
16:24 Luke Holman Does sexual selection speed up the evolution of pesticide resistance? 
16:27 Callum McDiarmid* Precopulatory sexual selection in the painted dragon (Ctenophorus pictus) 

16:30 Dominique Potvin Blind bets: Context-dependent trade-offs between the use of personal and social 
information 

16:33 Martin Whiting Why blue-tongue? 

16:36 Kita Ashman* Population density and the evolution of moth signaling strategy and receiver 
morphology 

16:39 Amy LeBlanc* What’s in a song? Investigating the song complexity of female Superb fairy-wrens 
(Malurus cyaneus). 

16:42 Cedric van den 
Berg* 

A Novel Approach for the Study of Animal Colour Pattern Geometry Using 
Nudibranch Molluscs 

16:45 Paloma Corvalan* The relationship between testosterone, stress hormone, and sociability in male 
eastern grey kangaroos 

16:48 Susie Hewlett* Characterising the ontogeny of nestmate affiliation in the honey bee (Apis 
mellifera) 

16:51 Megha Majoe* Beating The Heat: Thermoregulatory Strategies of meat ants (Iridomyrmex 
purpureus) 



DAY THREE 
9:55 Trevor Murray* The catchment volumes of panoramic snapshots 
10:07 Jochen Zeil Flights and Walks of Learning 
10:19 Ajay Narendra Visual navigation at night following large-scale modification to their environment 

BREAK 

11:00 Virginia Abernathy* Coevolution in action: defences against brood parasitism in a new host of the 
eastern koel 

11:12 Thomas Bochynek* Concurrent foraging patterns in Atta Leaf-cutter ants 
11:24 Jonathan Finch* Obligate Pollination Mutualisms in Australia 
11:36 Laura Hurley* Variation in polyspermy in three Australian Estrilid finches 
11:48 Lianne Meah* How Motivation Impacts the Speed-Accuracy Trade-Off 

12:00 Elizabeth Sheldon* Patterns of DNA methylation across the Australian range of an introduced 
songbird with a complex invasion history 

12:12 David Guez Inference by exclusion in Red-tailed Black Cockatoos 

12:24 Tasmin Rymer The cost of being bold: personality in the fawn-footed melomys Melomys 
cervinipes 

BREAK 
14:00 Aaron Harmer pathtrackr: an R package for video tracking and analysing animal movement 

14:12 Andrea S. Griffin The role of behaviour in range expansion: a comparison of invasion front and 
long-established source common mynas 

14:24 Fanny de 
Busserolles 

A novel and unique visual system for a peculiar behaviour: the story of the deep-
sea pearlsides. 

14:36 Franne Kamhi Social organization in ants affects production and operation costs 
14:48 Hong Vo Body-size awareness and preplanning of flight in birds 
15:00 Michael Kasumovic What's wrong with students these days? Can we get them back into classrooms? 
15:12 Andrew Barron How honey bees learn abstract concepts 
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Coevolution in action: defences against brood parasitism in a new host of the eastern koel 
 
Virginia Abernathy; Laura Johnson; Naomi Langmore 
 
Measuring the rate at which coevolution takes place between an avian brood parasite and its host is difficult, as 
parasites rarely switch to completely naïve hosts. In Australia, the brood parasitic Eastern Koel (Eudynamis 
scolopaceus) recently switched to a new host, the Red Wattlebird (Anthochaera carunculata), providing a rare 
opportunity to observe coevolution in action. We compared the evolution of defences in the new host with those of 
two traditional hosts at two sites with different durations of parasitism by the koel: Sydney (~38 years) and 
Canberra (~8 years). Specifically, we tested 1) which hosts have evolved egg rejection, and 2) whether wattlebirds 
have learned to recognize koels as a nest threat. Model egg experiments showed that the traditional hosts have 
maintained egg rejection, while the wattlebird has not evolved rejection at either site. In contrast, wattlebird pairs in 
Sydney responded more aggressively to taxidermic koel mounts than wattlebirds in Canberra, though this was not 
significantly different. Wattlebirds in Sydney responded significantly more aggressively to koel mounts than to 
control mounts (a harmless parrot), while Canberra wattlebirds were equally aggressive to all mounts. This 
indicates that, while 38 years of parasitism is insufficient time for egg rejection to evolve in wattlebirds, learning to 
recognize and attack a brood parasite near the nest can occur well within this time frame. This is one of the few 
empirical studies on the rate of coevolution in avian brood parasitism, providing important information on how 
quickly hosts can adapt, which can be used in fields such as conservation and speciation. 
 
 
Time allocation plasticity: the ability to learning vibratory stimuli in an orb-weaving spider, Argiope 
keyserlingi 
 
Mohammad Ameri; Katherine L. Barry; Marie E. Herberstein 
 
It has been widely assumed, with some exceptions, that spiders are instinct-driven animals, while growing 
evidence has shown their foraging plasticity and cognition abilities. Spiders forage in heterogenetic habitats where 
they need to make complex decisions because resources vary temporal and spatial. Using different vibratory 
stimuli, we assessed foraging plasticity and ability to learn over the short term in an orb-web spider, Argiope 
keyserlingi Karsch, 1878 (Araneidae). Different electric toothbrushes were used to produce different vibratory 
stimuli as rewarding and non-rewarding stimuli and trials were repeated 7 times on different days. We found that 
spiders differentiated between the vibratory signals even without any prior experience, demonstrating an initial 
behavioral plasticity. Over the course of 6 trials, spiders learned to associate one of the stimuli with a lack of a food 
reward and were less responsive in their reaction times and travel times to this stimulus. On the contrary, spider 
response to the vibratory stimulus paired with a reward stayed constant throughout the trials and was overall 
quicker than those towards a non-rewarded stimulus. Surprisingly, we found that the learning effect seemed to be 
lost abruptly after 5 days of trials and the spiders responded in a similar way to the both stimuli. The study 
suggests time allocation plasticity in the spider and also the ability of the spider to adjust foraging decision based 
on the outcome of the stimulus. Restrictions in the spider’s nervous system might be responsible for the loss of 
ability to recognize stimuli after 5 days of trials, however, this would be the result of the trade-off between loosing 
feeding opportunities and the costs of the foraging within the web. 
 
 
Population density and the evolution of moth signalling strategy and receiver morphology 
 
Kita Ashman; Kathryn McNamara; Matthew Symonds 
 
Population density can play a vital role in determining investment in reproductive behaviours and morphologies of 
invertebrates. Males reared in high-density environments, where competition is high but difficulties locating mates 
are low, may invest more in reproductive structures associated with sperm competition such as testes, at the 
expense of those traits associated with mate location, such as antennae. In species where females advertise for 
mates, such as most moths, a high-density environment may also lead to a reduction in pheromonal signalling 
(calling) length and frequency as a result of high mate abundance. Conversely, individuals reared at low density 
may invest more in antennae and calling behaviours due to a perceived difficulty of finding a mate. Such 
responses may be phenotypically plastic, or heritable evolutionary adaptations, but the latter has seldom been 
tested. To test these ideas, we examined the genetic effect of population density on the ability of males to locate 
females and male investment into antennal morphology, in addition to its effect on the frequency and duration of 



female calling. We used two replicated populations of the Indian meal moth Plodia interpunctella that had 
experimentally evolved under high or low population densities for 35 generations. Prior to measurement, all moths 
were reared for one generation in a ‘common garden’ environment. This ensured that any observable differences in 
morphology and behaviour between lines were the result of evolutionary responses to population density rather 
than environmentally plastic responses. We found no significant genetic effects of population density on antennal 
morphology or mate acquisition behaviours in P. interpunctella. These findings suggest that although population 
density has the ability to create plastic changes in both morphological and behavioural traits, this factor alone is 
unlikely to be causing evolutionary change in male and female signalling. 
 
 
Sleep ecophysiology: a case for neuroscience in ecology 
 
Anne Aulsebrook; Therésa Jones; Niels Rattenborg; Timothy Roth II; John Lesku 
 
‘What is the function of sleep?’ is one of the great unresolved questions in animal biology. Here, I discuss an 
original approach to understanding the functions and evolutionary history of sleep. Ecologists typically treat sleep 
as a simple behaviour, instead of a heterogeneous neurophysiological state, while neuroscientists generally fail to 
appreciate the critical insights offered by the consideration of ecology and evolutionary history. Redressing these 
shortfalls requires cross-disciplinary integration. By bringing together aspects of behavioral ecology, evolution and 
conservation with neurophysiology, we can achieve a more comprehensive understanding of sleep, including its 
implications for adaptive waking behaviour and fitness. 
 
 
What call is that? Can altricial nestlings differentiate between different types of alarm calls? 
 
Ahmad Barati, Paul G. McDonald 
 
One of the main threats to nestlings of altricial species is in attracting predators to the nest area that are able to 
cue in on their acoustic begging signals. Given this, nestlings may be able to mitigate their predation risk by 
monitoring the alarm calls of both intra and interspecifics in the nest region and adjusting begging behaviour 
based on the specific level of risk. During a field playback experiment on noisy miner (Manoriana melanocephala) 
nestlings, we show that nestlings are able to differentiate between terrestrial and aerial alarm calls of their own 
species by suppressing begging calls for longer in response to terrestrial than aerial alarm calls. This differential 
response is potentially due to greater danger associated with terrestrial calls, as noisy miners produce terrestrial 
predator calls to signal more immediate danger such as a perching raptor, while aerial alarm calls are given to 
flying predators that move on more quickly. In contrast, nestlings ignored the alarm calls of the sympatric grey 
butcherbird (Cracticus torquatus), indicating that nestlings had not learnt to associate butcherbird alarm calls with 
a potential threat. Interestingly, nestlings were quieter and suppressed begging when exposed to the chatter calls 
of a sympatric parrot species, the Eastern Rosella (Platycercus eximius), a call that is not an alarm call. Call 
comparisons offer an explanation why, in that structurally rosella calls are similar to noisy miner alarm calls, 
suggesting that the strength of nestling response was linked to call similarity with their own species rather than a 
learnt response. Together these results show that while nestlings respond adaptively to intraspecific alarm signals, 
they have not learnt to respond to those of sympatric species that share a similar guild of potential predators. 
 
 
How honey bees learn abstract concepts 
 
Alex Cope; James Marshall; Eleni Vasilaki; Dorian Minors; Elizabeth Hagan-Lawson; Andrew Barron 
 
Perhaps the most remarkable demonstration of honey bee cognitive ability is their capacity to solve a delayed 
match-to-sample task. In this task, to get a sugar reward bees must choose a stimulus that matches an exemplar 
they have been shown previously. Bees’ ability to solve this task has been interpreted as evidence that they can 
learn the abstract concepts of ‘same’ and ‘different’. In vertebrates this is considered a higher cognitive function 
and a property of processing within the cortex. Bees do not have a cortex, and their brain is 6,000 times smaller 
than the smallest brained primate that can solve this task. How then do they do it? Here we present a 
computational model constrained by the known structure and functions of the honey bee brain that can learn the 
delayed match-to-sample task. In the model the task can be solved if activation of a subset of neurons in the 
learning pathway of the mushroom body of the bee brain is strongly influenced by synaptic tagging rendering this 
population more likely to fire in response to a stimulus experienced twice in succession. This can support the 
phenomenon of learning to respond to sameness and difference without any neuron in the system responding to 
the abstract concept of sameness or difference. This model might explain how honey bees can solve a higher 
cognitive task with a simple brain, and may also be the mechanism of similar abstract learning in larger brained 
animals. 
 
 



 
Selecting for Godzilla: The Effect of Urban Environments on Dragon Behaviour 
 
James Baxter-Gilbert and Martin Whiting 
 
The urban landscape is a novel environment filled with a host of challenges for wildlife. It is becoming far more 
common globally each day. Generally speaking, most reptile populations tend to suffer as areas become more 
urbanised, with species regularly succumbing to threats such as: habitat destruction, introduced species, 
persecution, road mortality, and subsidised predators. However certain species, such as Eastern Water Dragons 
(Intellagama lesueurii), persist and even thrive in large urban areas. The direct mechanisms that allow these 
reptiles to survive in urban landscapes are widely unknown, and likely involves of host of behavioural, ecological, 
morphological, and physiological responses. A high degree of behavioural flexibility is often linked to the success 
certain species persisting in urban areas. Our research aims to examine if certain behavioural traits (e.g., 
boldness, neophillia and exploratory behaviours, and various anti-predator responses) differ between populations 
across an urban gradient. By utilizing a common garden experiment we examined whether behavioural variation 
within Eastern Water Dragon populations along an urban gradient is due to plasticity, or if behavioural traits are an 
adaptive response to promote dragon survival within urban environments. 
 
 
Does singing on the nest increase nest predation rates in a passerine bird? 
 
Christa Beckmann; Kathy Martin 
 
Nest predation is a leading cause of reproductive failure for most birds. Most birds are thought to be silent while 
incubating, as vocalizations can attract predators and thereby increase predation risk. In the grey fantail 
(Rhipidura albiscapa), both parents have been observed to sing on the nest during both incubation and brooding. 
We monitored nests of 50 pairs of fantails. Of these, 49 females and 48 males were recorded to sing on the nest on 
day one of incubation. The frequency of singing varied greatly both within and between pairs. We describe the 
frequency and timing of singing on the nest by male and female fantails, and test if song frequency influenced nest 
predation rates. We also test if nest concealment influenced song production rates, where we predict birds with 
more concealed nests to have higher rates of song production. 
 
 
Nest microclimate affects breeding and behaviour in rosellas 
 
Eliza Larson; Justin Eastwood; Kate Buchanan; Andy Bennett; Matt Berg 
 
Climate change will have increasingly important effects on animal populations, because temperature variability can 
influence behaviour, breeding, development and mortality. Young and breeding animals may be especially 
affected by these effects because, in many species, they are often particularly susceptible to temperature variation 
and because they are restricted to the microclimate of the nest during offspring development. Therefore, nest 
microclimate may be particularly important and behavioural responses to nest microclimate are crucial. We studied 
nest microclimate in the crimson rosella (Platycercus elegans), using temperature loggers in nest boxes. We found 
that nest temperature affected breeding success and nestling development. We show that nest boxes with more 
stable microclimates were associated with earlier laying, suggesting either adjustment of lay date or selection of 
nest sites in relation to nest microclimate. Our results also show that nest boxes have far inferior insulative 
properties compared to natural hollows, which means that increased temperature variability due to climate change 
may reduce the suitability of nest boxes or hollows in younger, less insulative trees. Experimental manipulations will 
be invaluable for greater insight into these effects, and may also allow improved nest box design. Our trials so far 
suggest that simple additions of styrofoam may be offer a tractable way to achieve these goals. 
 
 
Concurrent foraging patterns in Atta Leaf-cutter ants 
 
Thomas Bochynek, James Tanner, Bernd Meyer, Martin Burd 
 
Leaf-cutter ants are known to have irregular foraging periods: foraging can be diurnal, nocturnal, or crepuscular, 
and colonies are known to switch foraging periods. The reasons for such switches are unknown, but many 
suggestions for their adaptive function have been offered, including avoidance of predators or competition, and 
control of nutrient content in foraged leaves. 
These explanations all address the selection of one single foraging pattern within colonies. Contrary to this, we 
found that different foraging patterns coexist even within the same colony, and even on a single foraging trail. For 
several weeks, we observed a colony on Barro Colorado Island, Panama, foraging on the ripe, fallen fruit of 
Guapira standleyana. Within the colony, foraging on leaves was strictly diurnal; however, foraging on the fruit was 
continuous throughout the day. Both these resources were accessed via the same cleared foraging trail. On this 



trail, foraging for leaves ceased during night, but foraging for fruit continued for 24 hours. We present foraging 
intensity data gathered for a week, both for the described trail and for a reference trail.  
We show that activity patterns are variable for different subsets of the foraging workforce. This suggests that 
foraging activity is not centrally controlled for the entire colony (e.g. solely based on circadian changes in resource 
quality) or even locally for each trail (e.g. via microenvironmental conditions). Instead, there appears to be multiple 
regulatory mechanisms acting in parallel on different subsets of the workforce. Because these patterns co-occur 
on a single trail, these mechanisms can not be solely pheromone-based. 
The reasons for the dynamics of foraging patterns are a continuing mystery. With our observations, we raise new 
questions regarding the nature of regulatory mechanisms and suggest a new experimental approach for their 
investigation. 
 
 
Facing up to the complexity of hormones, sexual dimorphism and mate choice in humans 
 
Darren Burke; Danielle Wagstaff; Danielle Sulikowski 
 
There is much evidence showing that some aspect(s) of facial sexual dimorphism (and variations in male-typical 
characteristics and female-typical characteristics within sexes) affects attractiveness ratings and mate choice 
decisions. Less clear is exactly which aspects of variation in face shape are most important, and how these relate 
to individual differences in circulating sex-hormones. We collected saliva samples, photographs and self-reported 
dating and BMI data from 38 women and 39 men, and had the photographs subjectively rated (by independent 
observers) for masculinity/femininity and attractiveness and also objectively analysed face shape variation, using a 
mesh of 175 points on each face and a principal components analysis (PCA) to discriminate between male and 
female faces, and another discriminating between the faces of women photographed in the fertile and non-fertile 
phases of the menstrual cycle. A complex set of relationships was revealed between subjective ratings and 
objective face shape variation, hormone variations (of progesterone, estradiol and testosterone), and the self-
reported data, some of which is consistent with current theories of face shape as sexually selected signals of mate 
quality (both objective and subjective facial femininity correlated with perceived attractiveness, for example), but 
some of which is not obviously consistent (progesterone, but not estradiol, correlated with perceived attractiveness 
and femininity of female faces during the fertile phase of the menstrual cycle, even though estradiol correlated with 
male-to-female variation in face shape, for example). The two PCA produced 5 and 7 vectors explaining >75% of 
the variance in face shape. We warped average faces to fit the mesh corresponding to high and low versions of 
the vectors explaining most of the variance, and this also produced some differences predicted by previous 
research (variation in apparent head tilt), but some that were not. 
 
 
Behaviour and social dynamics of crop-raiding in Asian elephants: can beehive fencing deter crop-raiding 
elephants? 
 
Kylie Butler, Lucy King, Andrea Griffin, Natalie Moltschaniwskyj 
 
Human-elephant conflict (HEC), specifically crop-raiding, is a major conservation challenge. One unique crop 
raiding mitigation method demonstrating success in Africa is beehive fencing. A beehive fence is a simple 
construction of beehives hung from posts and connected to each other with wire. Trials show that farms protected 
by beehive fencing experience less crop raiding than nearby farms without. Beehive fencing may have an 
important role to play in reducing farmer-elephant conflict but it is not yet known if this technique will work in Asia. 
We built 10 beehive fences in a highly crop raided village in Sri Lanka, also teaching farmers beekeeping skills. 
Since 2014, data has been collected on elephant sightings (343 events) and damage incurred (71% of the time) 
from experimental and control farms, including sex and abundance of elephants. Characteristics of the local 
elephants population are also being investigated in areas presenting different levels of risk to the elephants, posed 
by humans both inside and outside national park boundaries. I record demographic factors (sex, age, herd 
structure, abundance), capture video footage for personality assessments, and identify association patterns. Dung 
DNA is used to identify genetic relatedness of crop raiders. Data collection will be complete in Dec 2016. 
Preliminary analyses show males are the dominant crop raiders, all-male or mixed associations are most common, 
and females respond more aggressively to disturbance. In depth analyses will be performed at the end of the data 
collection period.This on going project is the first to investigate beehive fencing as an Asian elephant crop raiding 
deterrent while also investigating characteristics and social patterns of the local elephant population to assess 
whether crop raiding individuals share common traits, and to better understand influencing factors of crop raiding.  
 
 
Spatial orientation and magnetic alignment in Port Jackson sharks 
 
Sherrie Chambers; Catarina Vila Pouca; Culum Brown 
 
Many animals are able to detect magnetic fields, which can influence behaviours such as foraging, predator 
evasion and long-distance navigation. Some marine species including turtles, cetaceans and elasmobranchs use 
magnetic ridges on the sea floor as a navigational tool for large-scale migrations, particularly in pelagic areas 



where there may be a lack of visual or olfactory cues. Additionally, both aquatic and terrestrial species have been 
shown to align themselves on a north-south axis whilst resting, although the purpose of this behaviour is not fully 
understood. Numerous shark species are known to be highly sensitive to magnets in a variety of contexts and 
some have demonstrated the use of magnetic fields in long distance navigation, however little is known about the 
use of a magnetic sense for spatial orientation at smaller scales. Here we investigate resting magnetic alignment in 
Port Jackson sharks to better understand the use of this magnetic sense in the context of spatial ecology. Captive 
juvenile sharks housed in circular tanks were photographed at intervals over a 16-day period, and resting 
orientation was compared before and after the addition of rare earth magnets to the tanks. We expect the results 
will provide a better understanding of the mechanisms underlying spatial orientation in Port Jackson sharks and 
their ability to detect and use magnetic cues to orient themselves and navigate habitats over small spatial scales. It 
may also provide insight into how they navigate over longer distances during their annual migration. 
 
 
Night-active bull ants, Myrmecia midas, orient on trees 
 
Cody Freas; Ajay Narendra; Ken Cheng 
 
Solitary foraging ants commonly use visual cues in the environment. Foragers are known to retain visual scenes for 
guidance to travel to resource locations and then return to the nest. Foragers of many species orient and navigate 
successfully after horizontal displacement away from the nest entrance. Some species, most notably members of 
the Myrmecia genus, forage away from the nest not only horizontally but also vertically by climbing trees. In the 
current study we asked if nocturnal M. midas foragers are actively navigating during these portions of the foraging 
trip where their body is positioned vertically upon the tree. Foragers moving on the ground were captured and 
placed on the tree at their nest. These ants on the tree moved to the side where their nest was during their 
descending route. Even on other trees near the nest, they travelled around to the side of the tree that faced their 
nest. Routes of the foragers show that they reached the correct side well before reaching ground level, suggesting 
that foragers are able to use terrestrial cues altered by spatial changes in all directions. Behavioural observations 
taken while the foragers were positioned vertically indicate that they were actively scanning while on the tree face, 
shifting their head orientation near the horizontal plane and then rotating the head across the field. 
 
 
The relationship between testosterone, stress hormone, and sociability in male eastern grey kangaroos 
 
Paloma Corvalan, Natalie Freeman, Rebecca Hobbs, Anne Goldizen 
 
In group-living mammals, males' testosterone levels may reflect a trade-off between greater dominance versus 
more amicable behaviour for social living. Numerous studies of mammals and birds have shown that stress inhibits 
the production of testosterone in males, but some species show an initial increase in testosterone after exposure to 
acute stress. We examined the association between sociability and testosterone by untangling the relationships 
among testosterone levels, sociability, and dominance in male eastern grey kangaroos, while also taking into 
consideration the interplay between corticosterone (stress hormone) levels and testosterone. These hormones 
were measured from repeated sampling of faecal samples collected over 17 months (October 2014-February 
2016) from thirty-five adult males in Sundown National Park, Queensland. Data on these males' social associations 
and dominance behaviours have been collected since early 2014. Counter to the many studies finding a negative 
relationship between stress and testosterone, we found that testosterone levels increased with increasing 
corticosterone levels. Testosterone was also strongly positively related to dominance rank. However, the most 
dominant male in our study had a lower testosterone level than predicted. Despite the strong association between 
stress and rank in many socially hierarchical mammals, dominance was a weak predictor of males' stress levels. 
Our measure of males' sociability was not related to levels of either of the hormones, but in depth investigations of 
these social network measures need to be performed to further test for links between sociability and hormone. 
Moreover, male kangaroos have indeterminate growth and there is extensive variation in size among the adult 
males used in this study. As dominance is strongly related to size, it is unclear whether testosterone is higher in 
more dominant individuals because of their greater dominance or their greater size. 
 
 
Stress reactivity, condition, and foraging behavior in zebra finches: effects on boldness, exploration, and 
sociality 
 
Katherine Buchanan; Larissa Trompf; Mark Mainwaring; Simon Griffith 
Presented by Ondi Crino 
 
The arid and semi-arid zones of Australia are characterized by highly variable and unpredictable environmental 
conditions which affect the provision of resources for flora and fauna. Environments which are highly unpredictable 
in terms of both resource access and distribution are likely to select for a variety of adaptive behavioral strategies, 
intrinsically linked to the physiological control of behavior. How unpredictable resource distribution has affected 
the coevolution of behavioral strategies and physiology has rarely been quantified, particularly not in Australian 



birds. We used a captive population of wild-derived zebra finches to test the relationships between behavioral 
strategies relating to food access and physiological responses to stress and body condition. We found that 
individuals which were in poorer body condition and had higher peak corticosterone levels entered baited feeders 
earlier in the trapping sequence of birds within the colony. We also found that individuals in poorer body condition 
fed in smaller social groups. Our data show that the foraging decisions which individuals make represent not only 
a trade-off between food access and risk of exposure, but their underlying physiological response to stress. Our 
data also suggest fundamental links between social networks and physiological parameters, which largely remain 
untested. These data demonstrate the fundamental importance of physiological mechanisms in controlling 
adaptive behavioral strategies and the dynamic interplay between physiological control of behavior and life-history 
evolution. 
 
 
The effects of prenatal acoustic stimulations on song learning 
 
Mzuri Davies; Mylene Mariette; Kate Buchanan 
 
In many species, embryos can perceive and learn external sounds. Songbirds start memorizing their songs at a 
very early stage, long before sexual maturity. However, no studies to date have investigated the role of the prenatal 
acoustic environment for song learning. Zebra finch parents have been observed to produce incubation calls 
directed at the eggs, and exposure to this call to alter offspring development. However, the function of this call for 
song learning and behaviour are unknown. Here, we investigate the effects of prenatal exposure of zebra finch 
embryos to incubation calls on song structure, song learning from a tutor, courtship behaviour and mating 
success. We compared two groups of males, exposed prenatally to either incubation calls (treatment) or control 
contact calls. Through song recording and mate choice tests at adulthood, we tested whether there were 
differences in song complexity, copy accuracy to the father, courtship behaviour and mating success between 
groups. We demonstrate that experimental exposure to incubation calls altered the overall song acoustic 
characteristics. In addition, prenatal exposure to the incubation call improved males’ ability to learn syllables from 
tutors other than their father. Finally, only subtle differences in courtship behaviour were observed, and no 
difference in courtship success. However, males who learned more syllables from a male other than their father, 
irrespective of experimental group, were more likely to mount the females, suggesting females were more 
receptive to these males. This is the first time that prenatal acoustic stimulation has been shown to affect song 
learning in any species, and this result has important implications for our understanding of vocal learning 
processes. 
 
 
A novel and unique visual system for a peculiar behaviour: the story of the deep-sea pearlsides. 
 
Fanny de Busserolles; Fabio Cortesi; Jon Vidar Helvik; Wayne I L Davies; Rachel M Templin; Craig T Michell; 
Shaun P Collin; Xabier Irigoien; N Justin Marshall; Stein Kaartvedt 
 
Pearlsides (Maurolicus spp.) are inhabiting the mesopelagic zone of the ocean (200-1000 m). They are one of the 
shallowest living deep-sea fishes (~ 200 m) and perform a behaviour that contrasts with most vertically migrating 
mesopelagic fishes. While most other fishes usually ascend to the food-rich surface layers (>100 m) to forage 
throughout the night, Maurolicus spp. only migrates to the upper layers at dusk and dawn, and spend the night at 
larger depths where they do not feed. This behaviour may be best explained by the anti-predation window theory, 
which proposes that it is advantageous to spend short periods of time foraging at dusk and dawn, when light levels 
are sufficient for prey detection but low enough to hide from predators. This theory suggests that pearlsides have 
different visual capabilities compared to other mesopelagic fishes, constraining foraging at night. To test this 
hypothesis, we studied the visual system of two Maurolicus species, M. muelleri and M. mucronatus, collected 
from a Norwegian Fjord and the Red Sea. The results reveal that pearlsides possess a novel and unique visual 
system. While most deep-sea fishes have adapted to their dim environment by evolving a pure rod retina 
expressing a single rod opsin (RH1), Maurolicus spp. expresses 3 different opsins: one RH1 and two RH2 cone 
opsins. Surprisingly, transcriptome analysis suggests that Maurolicus spp. almost exclusively relies on its cone 
opsins (~ 99% expression) for vision. What is even more unusual, is that the cone opsins are expressed in 
photoreceptor cells that show all the morphological characteristics of rod cells. This is the first case of transmuted 
photoreceptor cells in a teleost fish and the first instance of an adult fish using almost exclusively cone opsins for 
vision. We discuss the visual and ecological implications of having cone opsins expressed in rod-shaped cells and 
how these transmuted photoreceptors may have contributed to the pearlsides behaviour. 
 
 
Boldness, sociality and daily activity of a captive-origin pride of Africa lion: pre-release assessment for ex-
situ reintroduction 
 
Emma J. Dunston, Jackie Abell, Rebecca E. Doyle, Megan Evershed, Rafael Freire 
 



The African lion has suffered severe population declines over the past 50 years, resulting in ex-situ reintroduction 
to be considered. Being highly debated due to the conflict this large social carnivore has with humans, extensive 
pre-release assessment is required to ensure release candidates possess natural behaviours. Assessments are 
achieved through monitoring daily activity, sociality and hunting behaviour. Through Social Network Analysis (SNA) 
of social interactions, we were able to establish that the pride was socially cohesive and identified an adult female 
as a social keystone. Assessing boldness is crucial, particularly as individual boldness has the potential to impact 
post-release survival, where a bolder lion may disperse and be more likely to come into conflict with humans post-
release. We present the first exploration into boldness of a captive-origin pride. We formulated a species specific 
boldness test which utilised playbacks of territorial lion roars of an unknown pride and feeding calls of a hyena 
clan. This enable us to establish three important findings; firstly the pride responded naturally to the stimuli, 
secondly, the test was successful in producing an array of boldness scores, individual specific, and finally, 
boldness was correlated with other aspects of behaviour. Boldness scores were positively correlated with stalk 
hunting behaviour, while trends between the lion playback and vocalisations, and the hyena playback and eating 
and aggression were observed. We also explored the responses and roles of individuals, sub-adults and the social 
keystone across behaviours. Such tests and monitoring are not only critical to ensuring that prides and coalitions 
for release possess all of the necessary behaviours and responses necessary for wild survival. There is a potential 
that boldness will correlate with post-release survival, indicating that these tests will become a crucial component 
of pre-release monitoring for ex-situ reintroduction. 
 
 
Visual Learning in The Honeybee (Apis mellifera): Using Procaine to Determine Mushroom Body Function 
During a Visual Learning Task 
 
Brian V. Entler; Andrew B. Barron 
 
It is well established that the mushroom body of the bee brain is involved in learning and memory. Specifically, 
studies show that the collar region of the mushroom body largely receives visual input. Yet, the role this region 
plays in visual learning and memory remains unknown. To examine the role of the mushroom body in visual 
learning, we microinjected the local and temporary anesthetic procaine into the medial calyx of the mushroom 
body. This reversibly knocked out mushroom body function. While the mushroom body was deactivated we tested 
the bees’ ability to learn a visual task in a new automated visual learning assay, APIS. In APIS a bee is presented 
with two colored light fields, one of which is paired with electric shock. Measuring the bees’ avoidance of the 
shock-associated color gives an index of visual learning. Comparing the performance of procaine treated bees 
with controls suggests that neural activity from the median calyx of the mushroom body is not required for visual 
learning and memory. Future experiments are required, however, to properly determine if the other calyces, which 
were not influenced by procaine, are responsible for the maintenance of visual learning in our experiments. 
 
 
Cavernicolous Combat and Sexual Selection in the New Zealand Cave Weta Pachyrhamma waitomoensis. 
 
Murray Fea, Gregory Holwell 
 
The Orthoptera comprise many classic study species in the fields of mating system evolution and male 
competition, but the Rhaphidophoridae have received relatively little research attention, despite being a basal 
family and displaying many fascinating traits. Here, we investigate the mating system of the cave weta 
Pachyrhamma waitomoensis, a subterranean native of New Zealand’s Waitomo district. We focus on the factors 
that have lead to the species’ remarkable, sexually dimorphic hind leg exaggeration; those of the male weta have 
developed to extraordinary lengths, being more than 1.5 times longer than those of females. These elongated 
structures appear to be used in two areas of mating behaviour – aggressive competition between males and 
guarding of females. To investigate these behaviours I quantify the reproductive benefit to males in defending 
females, and test the following hypotheses: that males with longer hind legs are more likely to be victorious in 
aggressive encounters, that escalation of aggression is greater in contests between males of similar leg-length, 
and that guarding females results in less disturbance to her and this translates into more enduring pairships. 
Results so far indicate that there are significant advantages to long-legged males in contests, and that the 
guarding of females does result in a reproductive benefit. Interestingly, the benefit of guarding females appears 
not to stem from preventing access by rival males to the mate, but in reducing disturbance by heterospecifics such 
as spiders and other species of cave weta that cohabit in their aggregations. 
 
 
Obligate Pollination Mutualisms in Australia 
 
Jonathan Finch 
 
Obligate pollination mutualisms (OPMs) are highly specialised mutualistic interactions occurring between plants 
and their insect pollinators. In OPMs insect pollinators provide a highly specific pollination service. Pollination 
results in seed production, which is the primary food source for pollinator offspring. Pollinator eggs are oviposited 



after pollination. The pollinator larvae consume a proportion of the developing seeds; the remaining seeds 
contribute to the next generation of host plants. Until recently, the OPMs occurring between figs and fig wasps 
were the only known OPMs occurring in Australia. In the last ten years, however, two strikingly similar but entirely 
separate OPMs have been discovered occurring between two Australian plant groups and two unrelated clades of 
pollinating moths. In this presentation I review our current understanding of the evolution and evolutionary stability 
of OPMs in Australia as well as highlighting future areas of research. 
 
 
Compass Cues in a Nocturnal bull ant, Myrmecia midas 
 
Cody Freas; Ajay Narendra; Corentin Lemesle; Ken Cheng 
 
Solitary foraging ants use both terrestrial and celestial based compass cues to navigate to and from their nest 
location. Here we present experiments on the navigational abilities of a previously unstudied nocturnal bull-ant 
species, Myrmecia midas whose foragers show remarkable aptitude using visual compass cues at low light levels. 
Foraging M. midas appear to employ both the landmark panorama and the polarised light pattern of the night sky. 
When the skylight polarisation pattern was rotated in a known environment, creating conflicting cue sets, forager 
paths were altered to a compromise heading. The celestial compass influences foraging paths and appears 
weighted heavily enough to alter foraging routes when accompanied by familiar terrestrial views. Conversely, 
foragers with homeward vectors of < 5m navigating with unfamiliar terrestrial cues do not orient towards their 
vector, instead engaging in search behaviour. Foragers with larger accumulated vectors of 14m do successfully 
orient to an accumulated vector but very weakly. Forager navigation at low light levels during twilight appears 
heavily dictated by terrestrial landmarks for navigation to the nest as foragers orient towards terrestrial cues when 
displaced over short distances regardless of conflicting celestial compass cues. Additionally, a portion of this 
species' foraging force forages at the tree directly above the nest. These foragers appear unable to orient towards 
the nest after small lateral displacements away from the nest, suggesting the possibility of high tree fidelity for 
foragers and an inability to extrapolate landmark compass cues from the information collected at the nest site to 
close displacement sites. 
 
 
Dehydrated males are less likely to dive into the mating pool, but when they do, they leave with wet plugs. 
 
Christopher Friesen; Emily Uhrig; Camilla Whittington; Robert Mason 
 
The ratio of males and females that are “ready to mate”, the operational sex ratio (OSR), is one of the key 
determinants of mating system dynamics and the intensity of sexual selection. Individual decisions about whether 
to engage in reproductive behaviour, or not, depends on their physiological state. Therefore, we might expect 
environmental factors that affect physiology to influence how many individuals are “ready to mate” as well as the 
economics of their mating effort and ejaculate expenditure. We present data on the effect of hydration-state on 
mating decisions in the red-sided garter snakes (Thamnophis sirtalis parietalis) of Manitoba, Canada. A male in 
these populations must scramble to compete with thousands of other males to find, court and mate with emerging 
females (resulting in an extremely male-biased OSR). These males remain at the den-sites for weeks without 
eating, and the only water source is from nearby, ephemeral ponds or puddles. These data were collected during 
early spring emergence in a dry year with little snow melt or standing water around den-sites. We experimentally 
augmented hydration state in a group of males to compare the size of their copulatory plugs with those produced 
by a group of control males. We hypothesized that less hydrated males would be constrained to leave smaller 
copulatory plugs with less water content, than well hydrated males. However, we found that less hydrated males 
were less likely to mate, but when they did mate, they deposited copulatory plugs of similar size and composition 
as those who were well hydrated. Copulatory plugs are crucial for male fitness in this species because they 
prevent sperm leakage and imped female remating. Thus males seem to reduce mating effort unless they have the 
resources to produce an effective copulatory plug. We speculate that during dry seasons, although there are still 
thousands of males at the den-site, the realized OSR fluctuates with environmental conditions. 
 
 
How to invade a country in three easy steps: Asian honey bees in Australia overcome the diploid male 
problem 
 
Ros Gloag, Josh Christie, Guiling Ding, Gabriele Buchman, Madeleine Beekman, Benjamin Oldroyd 
 
Hymenopteran social insects – all ants, some bees and wasps - number among the most highly invasive of animal 
species. They are also among the most problematic, adversely affecting natural, urban and agricultural 
ecosystems. This success as invaders comes despite the fact that most Hymenoptera share a genetic 
characteristic that, on theoretical grounds, should hinder invasive potential: single-locus sex determination. Under 
this mechanism of sex determination, haploid (hemizygous) individuals develop as males while diploid individuals 
develop as females provided they are heterozygous at the complementary sex determiner, csd. Homozygotes at 
csd develop as diploid males that are typically infertile. In tiny populations, such as the founding populations of 



new invasions, low csd diversity should thus produce a genetic load that greatly increases the probability of 
extinction. We use the invasion of Australia by the Asian honey bee (Apis cerana) to gain insight into how social 
insects overcome this “diploid male problem” to become invaders. Australia’s Asian honey bee population was 
possibly founded by just a single mated queen in 2007, yet has exploded in size and today numbers in >10 000 
colonies. We conclude that the bee’s mating and social behaviour have been key to their success in at least three 
ways: (1) extreme polyandry of queens and sperm storage allows high csd diversity to be carried with each queen, 
(2) a high tendency for workers to activate their ovaries and produce sons allows them to contribute to the gene 
pool for csd and (3) rapid balancing selection at csd, driven by the bee’s social life history, prevents rare alleles 
being lost from the population in the early founding stages and so maintains adequate csd diversity to minimize 
diploid male production. 
 
 
Does the use of spider silk as nest material result in higher avian egg predation rates in the grey fantail 
(Rhipidura albiscapa)? 
 
Michelle Green, Christa Beckmann 
 
Nest predation is the primary cause of nest failure in passerine birds. Birds have evolved a variety of behavioural 
adaptations in response to this selective pressure, including nest defence behaviour, placing nests in concealed 
locations and camouflaging nests. Spider web is often used as a ‘glue’ to bind camouflage materials to the nest in 
order to avoid detection by predators. Some species, such as Australia’s grey fantail (Rhipidura albiscapa), 
however, wrap the outside of their nests in spiders silk, but do not add camouflage material, leaving the web 
visible. Given that spider silk reflects UV light, and bird predators can see in the UV spectrum, this is a curious 
behaviour as the spider web coating likely enhances visibility of the nest to avian predators. To test if nests with a 
coating of spider web are at greater risk of predation from avian predators, I conducted an artificial nest 
experiment. I placed 100 artificial nests in the field, half of which were coated with spider web. Each artificial nest 
contained one finch egg and one plasticine egg, and predators were identified from imprints left on the plasticine 
egg. I found daily nest survival was consistently higher for the control treatment (no webs) than for nests coated 
with spider web, indicating that there is a predation cost in the use of spider silk as an external nest covering in the 
grey fantail. 
 
 
Predator learning of individual pattern components in complex visual signals: the influence of context and 
sensory biases. 
 
Justin Marshall; Karen Cheney 
Presented by Naomi Green 
 
Many animals have evolved complex and vivid colour patterns that are used for a range of signalling purposes, 
including; to attract potential mates, to warn predators of underlying toxicity and to defend territories. To 
understand the efficacy of such signals, we must investigate the visual systems and psychology of signal 
receivers, as these will be critical selective pressures influencing signal evolution. Previous studies have shown 
that colour is learnt more readily then pattern or shape in domestic chicks, bees and reef fish, however, it is 
unclear how visual signals are learnt when they are comprised of multiple colour patches.using a series of 
behavioural experiments, we investigated how a coral reef fish, the Picasso triggerfish, Rhinecanthus aculeatus, 
learnt to avoid warning signals resembling those of unpalatable nudibranch molluscs, which display two distinct 
signal components: a peripheral border and an internal spot. The main findings of our research indicate that:- 
Learning is context dependent: reward learning appears to be faster and more flexible then aversive learning.- Fish 
do not appear to learn the entire signal, but rather learn particular colour patches preferentially.  The particular 
component of the signal learnt is determined by the context and sensory biases of the predator.These findings 
have important implications for the evolution of visual warning signals and mimicry systems: if predator learning is 
dependent on particular signal components, then selection will conserve these elements, while allowing other 
elements to vary. Conversely, if predators are able to learn particular colour and pattern elements more readily, 
then these may arise multiple times in prey signal evolution, allowing Müllerian mimics to evolve through 
independent evolution. 
 
 
The role of behaviour in range expansion: a comparison of invasion front and long-established source 
common mynas 
 
Andrea S. Griffin; Josephine G. Burstal; Simon Clulow 
 
Behaviour is increasingly recognised as playing a crucial role in determining the outcome of biological invasions. 
This role is perhaps most pronounced when an invasive species is spreading into new areas. Individuals with 
behavioural traits that facilitate better dispersal become concentrated at the leading edge of the invasion and tend 
to breed with each other. Continuation of this over many successive generations leads to the rapid enhancement of 



dispersal-related behavioural traits and, consequently, acceleration of the rate of range advance. This study aims 
to investigate whether the behavioural traits of exploration and activity play a role in facilitating the dispersal of 
invasive animals by using the common myna (Acridotheres tristis) as a model species. Common mynas from 
invasion-front sites and long-established sites were radio-tracked over two six week periods and a number of 
parameters representing exploration and activity were quantified from their movement data. Mynas at invasion-
front sites were more exploratory, more active and changed roosts more frequently than mynas at long-established 
sites, suggesting that these behaviours facilitate the dispersal of this highly successful avian invader. 
 
 
Does a high protein diet benefit tree weta? 
 
Melissa Griffin, Mary Morgan-Richards, Steve Trewick 
 
Although some species are able to balance multiple nutritional needs to reach an optimal target, other species 
(such as humans) seem to make poor nutritional decisions when feeding. Members of the New Zealand 
orthopteran genus Hemideina, are generally described as primarily herbivorous but observations in the field and 
captivity show that weta will also consume fruits and invertebrates. Tree weta are fairly mobile, with the potential to 
encounter a number of different food types during a night. Eating a larger variety of food types is predicted to have 
benefits in acquiring a range of nutrients, including protein and carbohydrates that are essential for growth and 
reproduction. In a choice experiment where the Wellington tree weta, Hemideina crassidens was provided with 
food they would encounter in the wild, preference was shown for moths and fruit flesh over leaves. Investigating 
the potential benefits of addition protein in the diet of tree weta showed that it increased the rate of growth and the 
size of the tree weta. Tree weta on the high protein diet also showed a tendency to store large amount of fat 
suggesting that their nutrient intake may not be tightly regulated. 
 
 
We wouldn’t hurt a bee – In search of evidence for pain perception in honeybees 
 
Julia Groening; Dustin Venini; Mandyam V. Srinivasan 
 
Despite their common use as model organisms in scientific experiments, pain and suffering in insects remains a 
poorly understood and controversial topic. Honeybees (Apis mellifera) are promising subjects for the investigation 
of pain due to their impressive cognitive capacities. Foragers can learn complex associations between odors and 
aversive stimuli, will stop other bees from dancing if they are advertising a dangerous food source, and can exhibit 
negative emotional states. Furthermore, self-medication as well as altruistic self-removal of sick foragers have been 
reported. While stress in honeybees has been extensively studied and their ability to exhibit a reflex response to a 
noxious stimulus is well known, it is still unclear to what extent bees can feel pain. Here we explore pain perception 
in honeybees by conducting a food choice experiment which examines the self-administration of an analgesic 
drug. Foragers were subjected to two different types of injuries: (i) application of a clip that applied long-term 
pressure to one hind-leg or (ii) amputation of the left middle leg. The bees were placed in cages and given a 
choice between two feeders, one offering pure sugar solution and the other one sugar solution plus morphine. The 
morphine consumption of the two groups of wounded bees was compared with that of intact controls. We found 
that sustained pinching had no effect on the amount of morphine consumed and hence is unlikely to be perceived 
as painful. The amputated bees however ingested more morphine than the controls and also drank more solution 
in total, suggesting that (a) they experienced pain or discomfort and were seeking relief from it by consuming the 
analgesic, and (b) they increased their overall food intake to meet increased energy requirements for an immune 
response caused by wounding. Our findings are a first step towards understanding pain in bees, which could 
ultimately have implications for the treatment of insects in scientific experiments. 
 
 
 
Inference by exclusion in Red-tailed Black Cockatoos 
 
Lorraine Subias, Andrea S Griffin, David Guez 
 
This study investigated exclusion performances in Red-tailed Black cockatoos (Calyptorhynchus banksii). 
Cockatoos were tasked with finding a food item hidden in one of the two experimenter's hands. In order to test if 
cockatoos were able to choose by exclusion, three test subjects were first presented with the contents of a) both 
hands, b) no hands, c) the baited hand only or d) the empty hand only. All subjects succeeded at retrieving the 
reward regardless of whether they were given full or partial information about the food location. Subjects chose at 
random when they were not given any information about the food location (the “no hand opened” condition). These 
results support the hypothesis that Red-tailed Black cockatoos are able to perform inference by exclusion, and 
suggest that previous differences observed between corvids and parrots may be dependent on the methodology 
used. 
 
 



pathtrackr: an R package for video tracking and analysing animal movement 
 
Aaron Harmer; Daniel Thomas 
 
Visualising and analysing animal movement patterns is essenial to many behavioural studies. While commercial 
options exist for analysing animal movement via video, the cost of these is often prohibitive. To meet the need for 
an efficient and cost-effective video tracking and analysis tool, we have developed the 'pathtrackr' package for the 
open-source programming environment R. The 'pathtrackr' package allows for an automated and consolidated 
workflow, from video input to statistical output of an animal's movement. The tracking functions work across a 
variety of visual contexts, including heterogenous backgrounds and variable lighting, and can deal with small 
amounts of localised background movement. We also include diagnostic tools in the package for troubleshooting. 
Future updates will include the ability to track multiple animals simultaneously, extending the functionality to track 
animal interactions. In this talk we will demonstrate the practical applications of 'pathtrackr' with examples from our 
own research on behavioural consistency. The 'pathtrackr' package is now available on github 
(https://github.com/aharmer/pathtrackr). 
 
 
Characterising the ontogeny of nestmate affiliation in the honey bee (Apis mellifera) 
 
Susie E. Hewlett, Andrew B. Barron 
 
Nestmate affiliation is essential for the cohesive organisation of social insect societies. Here I report on a new 
bioassay for the study of sociability and nestmate discrimination in social insects. Inspired by rodent experimental 
designs, the developed assay allows us to characterize the strength of nestmate affiliation in Apis mellifera and 
effects of environmental variables and experience. First experiments have revealed that experience of the hive 
improves a bee’s attraction to conspecifics and is necessary for this sociability to persist robustly in adult bees 
older than 3 days. Hive experience also promotes a preference for nestmates over non-nestmates that is not seen 
in age-matched bees that have been reared in isolation - indicating the “social” in social insects is not merely a 
genetically controlled phenomenon. Next experiments will explore the specific cues within the hive environment 
that promotes bee sociability and nestmate affiliation. We will then combine the bioassay with 
neuropharmacological treatments to investigate the neural correlates involved in honey bee group cohesion. The 
same bioassay is also being used to test wild Camponotus consobrinus (sugar ants) colonies and the effect of 
distance between nests on their behaviour to non-nestmates. 
 
 
Into the Storm: The effects of severe weather events on social organisation in habitat specialist coral reef 
fish 
 
Martin Hing; Selma Klanten, Marian Wong 
 
The animal kingdom contains a wide variety of social strategies, from strict pair-forming monogamy to highly 
gregarious social hierarchies. Group-living is thought to be maintained in many lineages in response to 
environmental factors and could therefore change with varying environmental conditions. Little attention has thus 
far been given to the effects of extreme environmental disturbances, such as tropical cyclones, on social 
organisation, which is alarming given the predicted increase in intensity of such events in the future. In this study, 
we investigate the effects of tropical cyclones on the social organisation of social and asocial species of habitat-
specialist coral reef fishes from the genus Gobiodon. These species spend their entire lives within the branches of 
corals and show considerable diversity in social organisation. After the first cyclone coral size, an indicator of 
habitat quality, significantly decreased due to cyclone damage. However, only social species showed a predicted 
decrease in group size and hence became less social. Remarkably, group sizes returned to pre-cyclone levels 
after the event even though coral sizes remained reduced. Following a second cyclone coral size further declined 
as did group sizes of social but not asocial species. In contrast with the previous year, group sizes of social 
species did not return to pre-cyclone levels after the second cyclone. These unique findings indicate that repeated 
extreme environmental disturbances have longer lasting effects on the social organisation of social species and 
that the asocial strategy is either more robust or less flexible in response to changes in the environment. Clearly, 
there is urgent need for increased research into the effects of such events on the social organisation of animals in 
general, given the importance of social organisation in determining individual survival and reproductive success, 
and potentially, the ability of a species to recover from major disturbances. 
 
 
Local Plasticity and Adaption in the Thermal Biology of an Accurately Thermoregulating Reptile 
 
Mitchell Hodgson; Lisa Schwanz 
 
Reptile behaviour and physiology are dependent on the thermal conditions presented by the global, regional and 
local weather. With predicted changes to global climate patterns, a number of questions arise regarding how 



reptiles and other terrestrial ectotherms will respond to the altered thermal opportunities. By examining 
thermoregulatory behaviour and physiology of an accurately thermoregulating terrestrial ectotherm, we can gain 
insight into reptile thermal biology as well as how susceptible these species are to anthropogenic climate change. 
We investigated the resilience and adaptability of a terrestrial ectotherm, the Jacky Dragon (Amphibolurus 
muricatus), to variation in the thermal environment. We examined short term plastic and behavioural responses 
(acclimation) and the potential for local adaptation in thermal traits across thermally distinct populations. 
Understanding the responses that animals have over these timeframes provides an important basis for future 
management informed by animal behaviour. 
 
 
Does sexual selection speed up the evolution of pesticide resistance? 
 
Frances Jacomb, Jason Marsh, Luke Holman 
 
Sexual selection can positively affect the rate of adaptation to abiotic challenges, for example if well-adapted 
individuals also tend to be more attractive. Sexual selection can also hinder adaptation, such as when well-
adapted females are preferentially subject to harmful male harassment. The many positive and negative 
consequences of sexual selection on adaptation act in concert, and their net effect is difficult to predict a priori. 
Here, we test whether sexual selection accelerates or impedes adaptation of loci involved in pesticide resistance. 
We used an experimental evolution design in which flour beetles adapted to the presence or absence of pesticide, 
with or without the opportunity for sexual selection. We found that sexual selection helped pesticide-treated 
populations to evolve resistance more quickly, and also expedited the loss of resistance alleles from pesticide-free 
populations. This work is relevant to the design of pesticide application strategies that aim to slow the evolution of 
resistance. 
 
 
Variation in polyspermy in three Australian Estrilid finches 
 
Laura L. Hurley; Kerry V. Fanson; Simon C. Griffith 
 
Birds are physiologically polyspermic, with dozens to thousands of supernumerary sperm typically found trapped 
on the membranes surrounding the yolk after fertilisation. Across avian species, the number of sperm on these 
membranes is positively related to egg size. However there is significant variation both within and across species 
with similar sized eggs that remains to be explained. Successful fertilisation is related to the total number of sperm 
found in the egg membrane, but too many sperm penetrating the egg can also lead to developmental failure. Here, 
in three similarly sized finches, we characterise significant variation in the average number of sperm in the yolk 
membrane, suggesting different optima across species. There is also great variation across pairs within each 
species. Although Gouldian finches (Erythrura gouldiae) have eggs that are about 30% larger than the other 
species, long-tailed finch (Poephila acuticauda) 17% more sperm at the germinal disk. Furthermore, there is no 
significant difference in the egg size of long-tailed finch and zebra finch (Taeniopygia guttata), but the former has 
38% more germinal disk sperm. Likewise, there are differences in the pattern of sperm numbers across the eggs in 
the clutch with laying order in the three species with Gouldian and Long-tailed finches showing an increase in 
sperm numbers after the first egg followed by a gradual decline across the rest of the clutch. Our data highlight the 
need to better understand the function of polyspermy and its reproductive consequences and the role it plays in 
determining reproductive behaviour. 
 
 
Male antenna morphology and its effect on scramble competition in a praying mantid 
 
Anuradhi Jayaweera; Katherine Barry 
 
Insects possess paired antennae with multi-modal sensory perception units called sensilla which mainly detect 
chemo-, mechano-, olfactory and gustatory signals from their surroundings. Well-developed antennae are crucial 
for many insects, but especially for scramble competitors who are in a race to find their mates using female 
emitted sex pheromone cues. In these systems males are under continuous selection to evolve the best strategies 
to improve their ability to locate females quickly. In the present study we used the false garden mantid 
Pseudomantis albofimbriata to investigate general male antennal morphology and its effect on male success and 
efficiency in finding a mate. We used scanning electron microscopy to describe the major sensilla types and their 
arrangement along the length of male P. albofimbriata antennae. We also conducted field enclosure trials to 
determine how male antennal morphology affects scramble competition in this system. We identified six different 
types of antennal sensilla (chaetic, trichoid, grooved peg, basiconic, coelocapitulum and campaniform) on male P. 
albofimbriata antennae. Grooved peg sensillae are the most common type of sensilla found on male false garden 
mantid antennae. We did not find any difference in many of the general male morphological traits (except weight at 
adult emergence) or antennal morphology between males who successfully located a female and males who failed 
to locate a female. However, as expected, the total number of sensillae played a significant role in the efficiency of 



finding a mate where males who had more sensillae located females quickly. The number of trichoid sensillae and 
the total number of chemosensillae showed a similar relationship with the efficiency in finding a female in this 
system. Results of the current study suggest that the number of sensillae on male P. albofimbriata antennae plays 
a significant role in mate location and hence scramble competition in this system. 
 
 
Choreography of hunting behaviour in the nocturnal net casting spider 
 
Ajay Narendra; Braxton Jones 
 
The classic hunting tactics that spider’s use to catch their prey is through the construction of an orb web. This 
structure consists of generally 3 anchor points with strands coming out from the center of the web followed by a 
series of circles connecting these strands. Some other types of webs include the gum-footed web and the platform 
web, just to name a few. The classic web building arrangement allows spiders to sit and wait to detect vibrations 
from the prey that happen to land on their web. Net casters are very unusual in this regard as they position 
themselves looking down at the ground with their webs held between their two front legs ready to cast on the 
unsuspecting prey. They have one of the largest single lens eyes among arthropods which allows for more 
effective capturing of prey in low light. There is however little known about their hunting technique. In my talk I will 
describe the choreography of hunting behaviour in the nocturnal net caster, Deinopis subrufa. 
 
 
Predicting activity levels in captive Port Jackson sharks using accelerometers 
 
Julianna Kadar; Monique Ladds; Culum Brown 
 
Investigating how animals utilise their time in the wild is vital to understanding their ecology. Continuous tracking 
and observation in a marine environment is not feasible, but telemetry devices provide an opportunity for fine-scale 
analysis of movement and behaviour. We used accelerometers to investigate activity patterns of captive Port 
Jackson sharks (Heterodontus portusjacksoni) with the aim of building a model that predicts amount of movement 
and can be applied to wild populations. We established a novel, non-invasive attachment method to provide 
maximum accelerometer stability on the dorsal fin of the shark and minimum irritation to the dorsal area. We 
developed techniques to identify behaviours from long-life, low-resolution accelerometers (Vemco V13AP). To 
validate the accelerometer data, we identified shark behaviours from multi-angle, high definition video (GoPro 
Hero4) which was time-matched to the accelerometer data. The accelerometer data was used to identify bouts of 
resting and activity. Frequency counts and simple linear regression determined that low-resolution accelerometers 
are accurate in predicting activity levels (R2 = 0.91). Through evaluating the ability of accelerometers to identify 
captive shark behaviour, we are validating methods for long-term, low-resolution monitoring of wild shark 
populations. 
 
 
Social organization in ants affects production and operation costs 
 
J. Frances Kamhi; Wulfila Gronenberg; Simon K. A. Robson; James F. A. Traniello 
 
The production and operation of brain tissue required of adaptive behaviour is a significant metabolic cost and is 
considered a selective force in brain evolution. However, the relationship between neural tissue investment, 
metabolic energy expenditure, and social complexity in eusocial insects such as ants is poorly understood. The 
social brain hypothesis, developed in primates, posits that increases in brain size, particularly in integrative 
processing regions, are correlated with large group size and the associated greater cognitive demands of more 
complex social interactions. While social complexity in ants is also characterized by large colony size, collective 
action and division of labour are additional characteristics of complex colony organization that may lower cognitive 
demands and reduce metabolic costs by enabling workers to invest in neuropils specific to the requirements of 
their specialized task performance. To test this hypothesis, we investigated the extent to which brain size and 
compartment volume, an estimator of production costs, and cytochrome oxidase (COX) activity, an endogenous 
marker of ATP production and thus a proxy for operation costs, correspond to social complexity and associated 
task specializations related to division of labour. We used two model species with contrasting levels of social 
complexity: the Australasian weaver ant Oecophylla smaragdina, a paradigm of advanced social life in 
invertebrates, and the socially basic sister clade Formica subsericea. Our results suggest that, as in primates, 
large group size in ants is positively correlated with brain size, specifically in higher order processing regions. 
However, the elevated costs associated with investment in metabolically expensive tissue in the socially complex 
O. smaragdina may be offset by decreased energetic costs. 
 
 
Social learning in a family-living lizard 
 



Feng Xu, Daniel Noble, Fonti Kar, Julia Riley, Richard Byrne, Martin Whiting 
 
The Egernia genus of Australian skinks is characterised by their kin-based social system. One of the benefits of 
living in family groups may be the increased opportunity to learn from one and other. We investigated whether 
female Egernia striolata are capable of social learning in a foraging association task. Lizards were randomly 
allocated to either a social treatment where observers were able to view a demonstrator execute a task or a control 
group where observers only viewed a demonstrator lizard. Given the potential benefits of social information use, 
we predicted that social treatment observers would learn tasks faster than lizards in the control group. We tested 
for differences between social and control observers in the number of trials taken to learn as well as the probability 
of making a correct choice. Overall, we found that social lizards learnt the task in fewer trials compared to the 
control group. Social lizards also had a significantly higher probability of making a correct choice in the earlier 
trials compared to control lizards. Interestingly, there was a significant treatment by trial number interaction. The 
probability of making a correct choice for social lizards decreased across trials. In contrast, the probability of 
making a correct choice increased across trials for control lizards. This suggests that the use of social information 
may only be beneficial in the early stages of learning. Moreover, it appears that the social lizards may have ‘over-
trained’ and reached extinction earlier compared to the control lizards. 
 
 
What's wrong with students these days? Can we get them back into classrooms? 
 
Michael Kasumovic 
 
Student attendance is dwindling and we’re all wondering what the heck is wrong with this generation. “I loved 
going to classes!” we scream, “This stuff is interesting!”. It sure is, but do the students know that? Do we really 
believe that we’re more interesting than all the YouTube videos, Facebook feeds, and Twitter arguments out there? 
Our lectures are competing with a hurricane of information that is available to our students at all times. Why do we 
believe we deserve their time? Because we can teach them something? It’s time for us lecturers to understand that 
if we want to engage our students, we need to do it in a way that the students are accustomed to and feel 
comfortable with. In this talk, I’ll discuss how I’m trying to change my teaching, how I’m trying to engage my 
students, and the huge experiment I’m performing with my new company, arludo. And yes, I'll have biological 
games to play! 
 
 
Listening inside the egg: incubation calling in the zebra finch 
 
Andrew Katsis; Mylene M Mariette; Sonia Kleindorfer; Katherine L Buchanan 
 
Across many taxa, developing embryos respond to stimuli from the outside world, but why such sensory 
capabilities have evolved is unclear. In birds and mammals, there is accumulated evidence that prenatal acoustic 
stimulation enhances postnatal memory and learning. Recently, our research groups found that exposure of 
embryos to parental “incubation calls” in two Australian bird species can affect vocal learning and begging call 
behaviour, with consequent changes in growth and development. These results suggest that prenatal 
communication between parents and offspring has adaptive functions, priming developmental changes with long 
term fitness consequences. My PhD project will investigate the direct effects of prenatal acoustic stimulation on 
vocal learning and cognition in zebra finches (Taeniopygia guttata), as well as quantifying for the first time any 
indirect effects on nestling condition and physiology. This will demonstrate the physiological pathways by which 
incubation calls may alter developmental pathways. In captivity, wild-derived finches exposed in ovo to either (1) 
parental incubation calls (treatment) or (2) contact calls (control) will be tested to assess how incubation calls 
affect offspring metabolism, cognition, personality, and song copying accuracy. We will also quantify the impact of 
incubation calling within an evolutionary framework, by studying wild zebra finches at Witchelina, SA. Specifically, 
we will confirm the prevalence of incubation calling in the wild and estimate its effects on offspring fitness. We 
hypothesise that prenatal exposure to incubation calls prompts adaptive developmental changes in offspring, 
which are environmentally relevant. This could provide an entirely new mechanism by which females adaptively 
program offspring development, after laying, in response to real-time environmental conditions. 
 
 
Does the spectacular colouration protect the Southern Corroboree frog, Pseudophryne corroboree, from 
predation? 
 
Michael Kelly; Griffin Taylor-Dalton; JP Lawrence; Kate DL Umbers 
 
The Southern Corroboree Frog, Pseudophryne corroboree, is one of Australia's most endangered species and 
unique to the Snowy Mountains of NSW’s southeast. While it has long been suggested that their striking yellow-
and-black colouration is meant to warn predators of toxic skin secretions, no experiment has ever been conducted 
to confirm this idea. In this study we deployed 2304 soft plasticine model frogs in three treatment groups (black, 
yellow, & wildtype), during the peak of the frog’s breeding season, Dec-Feb 2015-16, in Kosciuszko National Park, 



to help elucidate any predator preferences. Predator type (i.e., bird or mammal) was determined by examining 
marks left in the models after predation attempts. This study found the Corroboree pattern to be protective, 
specifically in regard to avian predation (the dominant predator), with the wildtype patterned model being attacked 
less than the other two treatments. While our results show the colouration is protective, it is unclear whether this is a 
consequence of aposematism or disruptive coloration and requires further research.  
 
What’s in a song? Investigating the song complexity of female Superb fairy-wrens (Malurus cyaneus). 
 
Amy LeBlanc; Michelle Hall; Raoul Mulder; Ana Leitao 
 
Birdsong is one of the most complex animal signalling systems in the animal kingdom. In this study I will 
investigate the songs of female Superb fairy-wrens (Malurus cyaneus), a small passerine bird from South-eastern 
Australia. Both male and female Superb fairy-wrens sing a complex chatter song throughout the pre-breeding and 
breeding season, and although the function of this song has been determined to be territorial defence in the 
females no further study has been done into the function of the varying levels of song complexity present. I will be 
conducting the study in Serendip Sanctuary, VIC, where there is already a large population of banded Superb 
fairy-wrens with individual biological and personality information recorded through a long term study by the 
University of Melbourne. The study will have two aims: firstly, I will record the songs of target female fairy-wrens in 
order to quantify the song complexity of the species and establish if there is any correlation between song 
complexity and individual traits such as age, size or aggression. Secondly, I will be conducting playback 
experiments with complex and simple songs in order to see if females respond differently to songs of varying 
complexity. In conducting both a descriptive and an experimental analysis of the song complexity of female 
Superb fairy-wrens and their reaction to different songs, this study will provide information into the function of 
female birdsong complexity. 
 
 
How to be a good parent? An invasive vs native species 
 
Françoise Lermite; Chloé Peneaux, Salit Kark, Andrea Griffin 
 
Deforestation and urbanisation in Australia have reduced the number of nesting options for native secondary 
cavity-nesting avian species dramatically. This loss of natural habitats is pushing some species to utilize nesting 
opportunities in urban environments where they end up competing with non-native, invasive avian cavity nesters, 
including the common myna. Invasive and native species cope with urbanisation in relation to their life history. 
Parental care is considered an adult life-history trait that is shaped by different forms of selection in different 
environments. We hypothesized that certain parental strategies may be more suited to dealing with competitive 
environments around nesting cavities. To understand if different patterns in parental care influence breeding 
success in urban areas, we conducted a study in common mynas (Acridotheres tristis) and in Eastern rosellas 
(Platycercus eximius) in NSW. Common mynas are an invasive species, but little is known about their nesting and 
parental behaviours. There is some evidence suggesting that this species may compete for nesting sites with 
native parrots, principally with the Eastern rosella. Using 174 nest boxes in five different locations in NSW, we 
compared nesting behaviour and parental care of both species. We find that the two species of cavity-nesters 
showed significant differences in the patterns of nesting behaviour and parental care. Common myna displayed 
better nest guarding and chicks provisioning than Eastern rosella. These differences in behaviour positively 
influence common myna’s breeding success. Our findings underline the importance of incorporating behaviour 
into biological invasion research. 
 
 
Temporal and density mediated consumptive and nonconsumptive effects of an invasive predator 
 
Laura K Lopez; Marian YL Wong; Andrew R Davis 
 
To reduce direct consumption whilst still engaging in activities key to their fitness, prey need to assess and 
respond appropriately to predation risk which may vary with environmental context. In the laboratory we tested the 
effects of predator density and diel cycle on the consumption, interspecific interactions and behavioural responses 
of a prey species, the native Australian glass shrimp, Paratya australiensis, to the invasive eastern mosquito fish, 
Gambusia holbrooki. While P. australiensis experienced more approaches and nips from a high density of G. 
holbrooki and during the day, neither predator density nor diel cycle influenced the number of P. australiensis 
consumed. Similarly, while P. australiensis increased its shelter usage and swam less in the presence of G. 
holbrooki, these behaviours were not density or temporally dependent. Foraging by P. australiensis was greatest in 
the presence of a high density of conspecifics and G. holbrooki. Therefore, G. holbrooki may exert multiple 
negative effects on P. australiensis, from direct predation to a reduction in activity and competition for resources. 
However, as neither predator density nor diurnal variation altered predation rate, P. australiensis did behave in an 
adaptive manner, by only adjusting its behavioural responses in proportion to the direct risk of predation. 
 



 
Beating The Heat: Thermoregulatory Strategies of meat ants (Iridomyrmex purpureus) 
 
Megha Majoe, Mark A. Elgar 
 
Ambient temperature is thought to influence the initiation and duration of worker tasks in ants. I investigated how 
nest surface adornments influence the behaviour of meat ants, Iridomyrmex purpureus, whose nests are a 
dominant feature of most Australian semi-arid eco-systems. The entrances to the nests of these ants comprise a 
cleared area that is covered in small pieces of gravel. In a series of field experiments, I investigated whether the 
gravel helps regulate nest temperature, thus influencing the initiation of morning activity of workers. I examine 
whether workers modify their behaviour to avoid heat stress. I ask a) whether certain activities are highly prioritized, 
continuing even at high temperature and b) whether they are performed by more expendable workers. My results 
are discussed in the context of how social living can act as a buffer against the challenges of hot and dry 
environments. 
 
 
Fish visual discrimination and learning in a changing world 
 
Emmanuel Marquez-Legorreta; Dorothea Bender; Amira N. Parker; Caroline Rosinski; Ulrike E. Siebeck 
 
Exposure to increased CO2 such as predicted to occur as part of ocean acidification has been shown to have 
detrimental consequences for some of the sensory abilities of fish. With few studies done on the effects of elevated 
CO2 on vision, a key sense for survival in fishes, we tested whether visual discrimination is affected by CO2 
conditions mimicking the CO2 levels predicted to be reached within the next 100 years. We trained adult 
Pomacentrus amboinensis to discriminate two shapes prior to manipulation of the CO2 levels. Once our learning 
criterion (discrimination accuracy of >70% was reached, we lowered the pH in the aquaria of ten fish over 4 days, 
by 0.1 per day until pH 7.8 was reached.. Another ten fish remained in ambient pH conditions (Lizard Island). We 
carried out two experiments on the same two groups of fish. In the first experiment, we tested whether elevated 
CO2 levels affected visual discrimination accuracy. Then, in the second experiment, we trained both groups of fish 
to a novel task to assess a potential impact of CO2 levels on visual learning. We found no significant change in 
discrimination accuracy following CO2 elevation and no significant difference in the discrimination accuracy 
between treated and control fish. In the second experiment, we found that both groups were able to learn the new 
task within just a few days (range 1-4 days). The absence of a notable influence of exposure to elevated CO2 
levels on visual discrimination and visual learning suggest that adult P. amboinensis visual ability is not affected by 
ocean acidification levels of the RCP8.5 scenario [2014 SBM IPCC]. The possibility, that vision could be used to 
compensate for other sensory impairments is discussed. 
 
 
Parrots in the urban jungle - Ecology and behaviour of introduced Amazon parrots in the city of Stuttgart, 
Germany 
 
Johanne Marie Martens; Friederike Woog 
 
Since 1984, the city of Stuttgart, Germany has been home to the only population of naturalised Yellow-headed 
Amazon parrots (Amazona oratrix) in Europe. Due to habitat loss and pet trade, this species is endangered in its 
native range in Central America. It is surprising that these neotropical parrots survive in the novel, urban habitat in 
Germany. Population growth however has been very slow during the last five years, whereas other introduced 
parrot species in Europe are proliferating. Our study therefore aimed at shedding light on the behaviour and 
ecology of this urban flock, while collecting data that can aid the conservation of this endangered species in its 
native range. 
We mapped parrot nests and analysed nest characteristics. A pilot study on breeding behaviour was carried out, 
including observations on feeding behaviour at the nest, territorial behaviour towards other species, the fledging 
process itself and behavior of young parrots. We also looked into reproductive output. In 2015, we found 10 of a 
total of 12 nests. Average reproductive output was 1.3 fledglings per pair. Mortality after fledging seemed to be 
high and was mainly caused by collisions with windows and vehicles.  
We also collected information on foraging behaviour and diet throughout the year. The parrots were observed 
feeding on more than 60 plant species, making them herbivorous generalists, which aids the establishment of 
these birds in the novel, urban habitat. Therefore, lack of fledglings and inadequate food availability do not appear 
to be the main reasons for the slow population growth. 
 
Evading extinction: A novel approach to the maintenance of costly co-evolutionary relationships. 
 
Amy Martin; Anne Gaskett 
 



Many flowering plants are involved in co-evolutionary mutualisms, with fitness benefits for both pollinator and plant. 
Yet, some species will cheat: exploiting and imposing severe costs (for instance, missed mating opportunities) 
upon their pollinator. In such cases, how do the exploited species evade extinction? This project tests a new 
general mechanism explaining exploited species’ persistence in severely costly co-evolutionary relationships: 
counter-adaptations and species level resilience traits buffer cost to exploited species. In addition, resilience traits 
allow species to avoid extinction, reducing the ability for an individual to escape exploitative relationships through 
counter-adaptations whilst maintaining exploiter fitness. The Australian and New Zealand Tongue Orchids, 
Cryptostylis spp., are extreme exploiters: deceiving their pollinators into ejaculating and wasting their sperm. This 
research will use this species to quantify the costs of and counter-adaptations to sexual deception at the individual 
and species level. This will be tested via observational studies of behaviour, morphological measurements of 
museum and freshly caught specimens, and measurements of sperm storage and wastage.Finally, we will 
integrate results with a model that explores the interactions between deception and a putative resilience trait, 
haploidiploidy. By incorporating three aspects of modelling, museum studies and field ecology, we hope to allow a 
broad application of this explanation for maintenance of asymmetric evolutionary relationships. 
 
 
An integrative approach to investigating male contest behaviour in New Zealand’s sheetweb spiders 
(Cambridgea spp.) 
 
Josephine McCambridge; Gregory Holwell 
 
Males often fight to gain access to reproductive opportunities with females. Sexual selection acting on male 
competitive success has driven the evolution of some of the most exaggerated weapon morphology in the animal 
kingdom. Spiders are widely utilised to study male contests, yet this has often been limited to a few charismatic 
and well-studied groups, such as jumping spiders. Additionally, these contests are often studied in isolated 
laboratory environments in which local population dynamics are overlooked. In the present study we used a novel 
species endemic to New Zealand, Cambridgea plagiata, in order to add to the growing body of contest literature 
for spiders. Firstly , a local population was monitored through weekly surveys in order to gain relevant contextual 
information on short-term changes to the demography and therefore possible shifting selection pressure on males. 
Secondly, we staged contests on webs within a natural population in order to explore aspects of contest 
behaviour, such as traits that determine the winner of a given contest as well as ways in which males may assess 
each other. Lastly, we investigate the scaling relationship between weaponry and body size for this species. By 
using a robust scope of methodology that integrates population ecology, morphology and observation of 
competitive behavioural interactions, we aim to provide a well-rounded approach to studying contest behaviour in 
an endemic, previously unstudied spider. 
 
 
Precopulatory sexual selection in the painted dragon (Ctenophorus pictus) 
 
Callum McDiarmid; Christopher R. Friesen; Mats Olsson 
 
Colour polymorphic systems offer an evolutionary quandary, as multiple morphs coexist within a breeding 
population over time rather than a single morph outcompeting the others. One such system is the painted dragon 
(Ctenophorus pictus), where males have distinct head colouration of either red, yellow, orange or no colour 
(“blue”). These head-colour morphs are associated with different reproductive strategies, for example red males 
are dominant over yellow males in intrasexual contests, possibly mediated by differing testosterone profiles 
throughout the day, and yellow males dominate red males in fertilisation trials. Painted dragons males are also 
polymorphic for a second colour trait; the presence or absence of a yellow gular patch (‘bib’), which has received 
much less investigation. A previous field study found that males without a bib lost ‘within-clutch’ paternity to rivals 
more frequently than bibbed males, indicating that bibbed males may have a reproductive competitive advantage 
over non-bibbed males. The placement of the bib means it is conspicuous to females in intersexual displays and to 
competitors in male-male contests, suggesting that the bib may have a precopulatory sexually selected role. To 
investigate whether this is the case we conducted behavioural assays to determine whether females prefer bibbed 
males, and/or if bibbed males are more successful in male-male contests. We present the results of these trials 
and discuss them in the context of their mating system in the wild. 
 
 
More than a lot of noise: Noisy Miners use referential signals and modulate alarm call production according 
to audience presence. 
 
Lucy Farrow; Paul McDonald 
 
The presence of referential signals was once thought to be restricted to primates, but contemporary arguments 
suggest that referential signalling might instead be an adaptive trait selected in species with complex social 
systems. Noisy Miners (Manorina melanocephala) provide an ideal focal species to examine this, given an obligate 
sociality and documented production of multiple alarm vocalisations. To be truly referential however, these alarm 



signals must be stimulus-specific and elicit escape different responses that are ‘appropriate’ to an associated 
threat. We confirmed both facets with a combination of field and laboratory experiments. First, Noisy Miners only 
produced 'aerial alarm' calls whilst stimuli were in flight during field trials and, once the stimulus had landed, 
switched immediately to producing structurally different 'chur' calls. Second, aerial alarm call playback stimulated 
an almost instantaneous response of fleeing to vegetation cover in the field, and an increase in overhead scanning 
when broadcast to captive birds in the laboratory. In contrast, chur calls elicited significantly slower responses by 
receivers that involved scanning behaviour rather than fleeing in the field, and an increase in perpendicular rather 
than vertical orientation in the laboratory. Further, production of these referential signals following exposure to a 
snake model was also impacted by the presence of an audience; a significant increase in alarm calling was 
observed when an audience was present compared to presentations to isolated subjects. We can therefore 
conclude that Noisy Miners have a complex acoustic signalling system that involves referential alarm signalling 
and the modulation of alarm call production according to audience presence, traits on par with those of non-
human primate signalling systems. Together, this supports the hypothesis that signalling complexity is likely 
favoured by social structure as opposed to being restricted to a given phylogeny. 
 
 
Dietary carotenoid supplementation improves the escape performance of the southern corroboree frog, 
Pseudophryne corroboree 
 
Aimee Silla, Emma McInerney, Phil Byrne 
 
Nutritional conditions experienced by an individual affect phenotype and performance. In particular, dietary 
carotenoids influence immunity, vision and coloration and may enhance muscle performance. Despite growing 
interest in investigating the effect of carotenoids on muscle performance, previous studies have been limited to 
short-term supplementation during a single life-stage. The present study elucidates, the effect of long-term 
carotenoid supplementation during both developmental and adult life-stages on the aquatic and terrestrial escape 
performance of adult southern corroboree frogs, testing the predictions of the ‘environmental matching’ and ‘silver 
spoon’ hypotheses. Individuals (N = 24 per treatment) were exposed to one of four dietary treatments: (1) both life-
stages fed a carotenoid-supplemented diet; (2) developmental life-stage only fed a carotenoid-supplemented diet; 
(3) adult life-stage only fed a carotenoid-supplemented diet; (4) both life-stages fed an unsupplemented diet. 
There was no effect of carotenoids on swimming speed, hopping speed or righting ability. However, our results 
indicate an effect of carotenoids on swimming distance and hopping distance. Frogs receiving carotenoids during 
both life-stages consistently outperformed other dietary treatments in the distance travelled during escape trials. 
Our results don’t show support for the silver spoon or environmental matching hypotheses, but indicate an overall 
benefit of carotenoid availability across life-stages. 
 
 
How Motivation Impacts the Speed-Accuracy Trade-Off 
 
Lianne Meah; Andrew Barron; Eleni Vasilaki; Kevin Gurney; James Marshall 
 
The honeybee has evolved to solve discrimination tasks efficiently and robustly. A behavioural consequence of 
discrimination is the speed-accuracy trade-off, and previous research has shown that honeybees, like other 
animals, exhibit this phenomenon. However, it is not clear how changes in motivation give rise to changes in 
decision accuracy and speed. In this study we speculate how satiation impacts decision-making processes by 
implementing a computational model of decision-making based on the connectivity of the honeybee brain. The 
model is placed within simulated decision-making tasks where it must discriminate between two different odours 
and choose one or the other; sensory evidence is accumulated over time and a choice made when a decision 
threshold is reached. We analyse the performance of the model by having it make decisions in trials of varying 
difficulty and within different states of satiation. We assume in the model that motivation can directly alter the 
decision threshold: starved bees will decide more quickly, and thus less accurately, as they spend less time 
accumulating evidence. In contrast, satiated bees will take more time and as a consequence be slower and more 
accurate in their decision-making. The results suggest that researchers examining honeybee discrimination 
behaviour should take into account how long a bee spends accumulating evidence and also control for 
motivational state. 
 
 
Batten down the thatches: alternative defences in cuckoo hosts 
 
Iliana Medina, Naomi E. Langmore 
 
Avian brood parasites lay their eggs in the nests of other species, imposing high costs on their hosts. In theory, this 
should select for the evolution of defences against parasitism in hosts, yet eviction of parasite eggs or chicks is 
absent in many host species. One such host is the yellow-rumped thornbill, Acanthiza 
chrysorrhoa, the primary host of the shining bronze-cuckoo, Chalcites lucidus, in Australia. Here we tested whether 
the lack of egg and chick rejection in yellow-rumped thornbills has led to the evolution of alternative defences 



against brood parasitism. We provide evidence that this host has evolved two rarely explored types of frontline 
defences. Our results highlight the importance of studying apparently defenceless hosts in order to identify 
alternative defence strategies. 
 
 
The catchment volumes of panoramic snapshots 
 
Trevor Murray; Jochen Zeil 
 
Insects acquire and use scene memories for homing and along foraging paths. Panoramic snapshots in natural 
habitats provide two kinds of information that can be quantified: information about compass direction and 
information about location in space.For walking insects, such as ants, this information has recently been mapped 
across natural navigation environments. However, we know little about how the catchment areas of panoramic 
snapshots change with height above ground, as is the situation for flying insects.We now have developed the tools 
that allow us to do this: we use camera-based methods to build 3D models of natural environments that allow us to 
render panoramic images at any location within the range of these models. We ask over what distance a reference 
image taken, for instance, at the nest of a ground-nesting wasp can provide navigational guidance to the insect 
when she returns from a foraging excursion. We find that the catchment volumes of panoramic snapshots are 
surprisingly large and can guide homing insects from several metres away, even in the absence of directional 
information. We also see that the structure of the environment has a predictable impact on the navigational 
information. The ground for example has a large impact while close by, but quickly lessens as you move away, 
much like any other large object in the scene. 
 
 
Visual navigation at night following large-scale modification to their environment 
 
Ajay Narendra, Fiorella Ramirez-Esquivel 
 
Ants use visual landmark information for navigating to their goal. The ability of animals to navigate when the visual 
information is altered has often been tested by introducing artificial landmarks or by passively displacing animals 
to unfamiliar locations. Here we had an opportunity to modify the dim lit natural visual environment of the nocturnal 
bull ants by removing dead trees present in the vicinity of the nest. We will show the effect such large-scale 
modification has on visual navigation and identify whether ants will recover at all. 
 
 
Shedding light on feathers: the interaction between near-infrared light and bird plumage 
 
Elizabeth Newton, Devi Stuart-Fox, Raoul Mulder 
 
The huge diversity of plumage colour seen in birds is beautiful and intriguing, but the reasons for such variation are 
still not fully understood. In particular, it is not clear whether colour can be selected for heat-regulatory properties. 
A conclusive answer has been difficult to obtain and this could be due to past studies’ inconsideration of, or 
inability to measure near-infrared light. Near-infrared light makes up half of the energy in sunlight and therefore 
contributes meaningfully to a bird’s heat-gain. But it is invisible to animals. Variation in a surface’s reflectance of 
near-infrared light therefore has to be explained by functions other than camouflage or signalling. One possible 
explanation is that the ability to reflect these wavelengths is an adaptation to aid thermoregulation. I aim to test the 
relationship between a bird’s ability to reflect near-infrared light and its thermal environment. I expect that plumage 
reflectance in the near-infrared will be higher in bird species under increased pressure from sun exposure and 
heat. The relationship between the amount that plumage reflects near-infrared light and how this relates to feather 
colour and structure will also be examined. To achieve these aims, I will measure reflectance of the full-spectrum of 
wavelengths found in sunlight (ultraviolet, human-visible, and near-infrared) using the preserved skins of a wide-
range of Australian bird species.  
This exploration into the origin and role of near-infrared reflectance in feathers could not only conclude the debate 
on whether colour influences a birds’ heat-gain, but may reveal previously unseen trade-offs between signalling 
and non-optical feather functions, as well as improve our understanding of the ability of birds to function under a 
range of thermal pressures. 
 
 
Does host size affect body-size evolution in avian brood parasites? 
 
Hee-Jin Noh; Naomi Langmore; Jin-Won Lee 
 
Exploring morphological changes is one of the main issues in evolutionary biology. In avian brood parasites such 
as Cuculus species which exploit the parental care of other species, coevolutionary relationship with hosts may 
influence the evolution of morphological traits. For example, it has been reported that the growth rate and fledging 
mass of common cuckoo nestlings are positively correlated with the body size of their respective host species. 



Furthermore, it is assumed that these differences in early developmental stage may play important roles in 
determining the physical characteristics when individuals reach adulthood. However, empirical studies testing this 
hypothesis are rare. We investigated whether adult body size varies according to host size in two avian brood 
parasites: common cuckoos, C. canorus and lesser cuckoos, C. poliocephalus. To this end, we collected body 
size data from wild-captured adults from two geographically separated populations (Jeju and Muan), where 
common cuckoos parasitize different host species with different body sizes (the vinous-throated parrotbill, 
Paradoxornis webbianus (approximately 12g) and the meadow bunting, Emberiza cioides (approximately 22 g)), 
while lesser cuckoos use the same host at both localities. We found that there was no size difference except body 
mass between host races in common cuckoos, despite size differences between their hosts (12g vs. 22g). For 
body mass which is a relatively flexible trait, Jeju populations were heavier than Muan populations in both species, 
implying that the difference may result from current environmental differences between these areas. Given that 
although both species are summer visitors in Korea, dispersal between two areas is very limited in common 
cuckoos, our result suggests that the differences in body size between nestlings of different host races may not 
carry over to adult stage. More data on adult body size of different host races are necessary to verify our 
conclusion. 
 
 
Polarisation sensitivity in the honeybee ocelli 
 
Yuri Ogawa and Jan M Hemmi 
 
In addition to compound eyes, honeybees (Apis mellifera) possess three single lens eyes called ocelli on top of the 
head. While behavioural study indicated honeybees’ ocelli are not polarization sensitive, anatomical and early 
physiological studies have suggested the contrary. However, their exact function and physiological characteristics 
remain controversial. It has recently become clear that there is a distinct difference between the dorsal and ventral 
retinae in the ocelli in terms of visual field and rhabdom orientation (Willi Ribi, personal communication). Here, we 
investigate the physiological basis for polarization vision to elucidate the correlation of spectral and polarization 
sensitivity and differences between the dorsal and ventral retinae by intracellular electrophysiology. For each 
photoreceptor, we first determined its spectral response through a series of monochromatic flashes from 340 nm to 
600 nm. Based on these spectral sensitivity profiles photoreceptors were classified as either UV or Green (G) 
receptors, with peak sensitivities at 360 nm and 500 nm respectively. We subsequently measured polarisation 
response by rotating a polariser in 12.5 degrees steps with monochromatic flashes at the photoreceptor’s peak 
wavelength sensitivity. UV receptors had higher polarization sensitivity (PS = 3.64±0.4) than G receptors (PS = 
1.97±0.4). Most UV receptors with receptive fields below 40 degrees elevation were sensitive to vertically polarized 
light while UV receptors with visual fields above 40 degrees were sensitive to a wide range of polarization angles. 
Green receptors did not show the same differentiation. These results agree well with the recent anatomical study 
showing differences between dorsal and ventral retinae. Understanding this careful alignment between spectral 
and polarization sensitivities across the visual field will help predict the function of ocelli by highlighting the 
information they can extract from the bee’s visual environment. 
 
 
Linking animal contests and community structure using rockpool fishes as a model system 
 
Kai Paijmans, Dr. Marian Wong 
 
One of the main goals of community ecology is to understand the drivers of community structure and the 
maintenance of biodiversity. A key idea arising from this aim is that competition for limiting resources drives niche 
partitioning, which promotes species coexistence and biodiversity. Although contests are a well-known behavioural 
mechanism by which organisms compete over limiting resources, there has been little application of contest theory 
to understanding species coexistence. Therefore, we investigated the link between contest dynamics and 
community structure using two intertidal rockpool fishes, Bathygobius cocosensis and Lepidoblennius 
haplodactylus, as model species. We assessed the abundance and distribution of the species in South East 
Australia, and whether distribution patterns were related to abiotic variables. We then conducted interspecific 
contest experiments between the two species to assess competitive dominance. To relate these results to 
community structure, we quantified rockpool fidelity of each species in situ. Field surveys revealed that B. 
cocosensis was most prevalent in rockpools with higher dissolved oxygen, and L. haplodactylus was most 
prevalent in rockpools that contained no B. cocosensis. Contest experiments revealed that B. cocosensis 
displayed higher resource holding power regardless of size, sex or dissolved oxygen concentration, although 
contest intensity was influenced by relative size. In the field, B. cocosensis displayed higher rockpool fidelity than 
L. haplodactylus. In light of these findings, B. cocosensis is the superior competitor but persistence of both 
species is likely facilitated by low-cost mutual assessment during contests, microhabitat partitioning, negative 
spatial covariation and interspecific variation in dispersal. By using contest theory to understand the dynamics of 
interspecific contests, insight has been gained into how habitat is partitioned, species coexist and ultimately how 
biodiversity is maintained. 
 



 
Ant-mimicry in reverse by a colourful jumping spider 
 
Christina Painting; Matthew Bulbert; Gwendolyn Chow; Y. Norma-Rashid; Daiqin Li 
 
Batesian mimics avoid predators by deceitfully imitating visual, acoustic or chemical signals of a dangerous or 
unpalatable prey species. Ants are a particularly common model for mimics to resemble, especially among 
spiders. Many predators have a strong aversion to ants because they have an arsenal of defences such as being 
able to sting, bite, spray acid or recruit nest-mates to attack. Orsima ichneumon is a jumping spider from South-
East Asia that has been proposed to be an ant-mimic in reverse. They have elongated spinnerets that resemble 
insect antennae and mouthparts, and strong abdominal constrictions which gives the appearance of an ant’s head 
and thorax. However, O. ichneumon are spectacularly coloured, leading researchers to question their likelihood as 
ant-mimics. We hypothesised that despite their bright colouration, O. ichneumon avoid predation using ant-like 
shape and movement. We conducted a series of experiments using an ant-averse, spider-eating predator (Portia 
labiata) and compared the probability and time to attack between O. ichneumon, a closely related typical jumping 
spider (Cosmophasis umbratica), and an ant species (Camponotus auriventris) found in association with O. 
ichneumon. We found a gradient in the probability of attack, with the typical jumping spider attacked most 
frequently, followed by O. ichneumon, and the ant attacked least often. Portia labiata also took longer to decide 
whether to attack when presented with O. ichneumon, compared to the typical jumping spider or the ant. A 
comparison of outline shape using Fourier analysis also revealed that O. ichneumon resembles an ant when 
considered in reverse, but in normal orientation looks like a jumping spider. Our results suggest that imperfect ant 
mimicry confuses predators and allows O. ichneumon time to escape. 
 
 
Is bigger always better? Behavioural implications of miniaturisation in ants 
 
Ravindra Palavalli Nettimi; Ajay Narendra 
 
Miniaturisation is the evolution of smaller body size in a single lineage. It is commonly observed in many animals, 
from invertebrates to mammals. It often leads to modification or loss of body structures, changes in physiology and 
life history. It can also lead to smaller absolute brain size due to space constraints. Furthermore, maintaining neural 
tissue is metabolically costly. Thus, it has been assumed that smaller body size leads to behavioural simplification. 
I tested this hypothesis in the context of visual navigation in ants. Among ants varying in body size by 7 orders of 
magnitude I determined their ability to detect and avoid obstacles while navigating home. I will present these 
findings and discuss the implications of miniaturisation on visual navigation. 
 
 
Visual learning in the honey bee - what is the role of the central complex? 
 
Jenny Aino Plath, Andrew B. Barron, C. Giovanni Galizia 
 
"The honey bee is an excellent visual learner, but we know little about how and why it performs so well. We believe, 
associative visual learning requires mushroom body function but the initiation of the appropriate action or reaction 
needs the central complex. Our aim is to understand the role that the central complex plays in visual learning 
tasks. We microinject the reversible anaesthetic procaine and test the performance in an aversive visual learning 
assay using unrestrained honey bees. In this assay the bee can run away from the light stimulus and thereby 
terminate the shocks given. We hypothesize that learning of the stimulus-shock pairing remains intact but the 
reaction of running away from the stimulus is impaired. Our results will contribute to uncovering how visual learning 
in free moving insects is solved in their brains." 
 
 
 
 
 
 
Blind bets: Context-dependent trade-offs between the use of personal and social information 
 
Francesca Dawson-Pell; Dominique Potvin; Andrew Radford; Chaminda Ratnayake; Robert Magrath 
 
Animals use both personal and social information to lessen uncertainty about their environment, but these sources 
of information have different benefits and costs. Personal information comes from direct experience, and so is 
highly relevant but potentially costly; by contrast, social information is acquired from other individuals, and so can 
be less costly but also less reliable. Consequently, there should be context-dependent trade-offs between the use 
of personal and social information, but this has received little experimental testing. We performed field experiments 



on Australian magpies (Cracticus tibicen) to examine the relative use of personal and social information. 
Specifically, we manipulated the availability of visual information while broadcasting noisy miner (Manorina 
melanocephala) alarm calls to examine the use of personal vigilance and heterospecific alarms in assessing risk. 
We predicted that magpies would respond more strongly to social information when personal information was 
limited, and discuss the evolutionary and ecological consequences of this behavioural flexibility. 
 
 
Deimatic behaviour of Australian praying mantids 
 
Darshana Rathnayake; Katherine Barry; Kate Umbers 
 
Defense against natural enemies is difficult for almost all animal species including praying mantids. Studies have 
described the defensive strategies of praying mantids against predators, but, little is known about their deimatic or 
frightening display against predators. Therefore, in the current study we investigated the deimatic display of three 
different praying mantid species found in eastern Australia; Archimantids latistyla, Hierodula majuscula and 
Pseudomantis albofrimbriata. We predicted these three different species would differ in their diematic behaviour 
against different simulated attacks, as they are different in morphology and ecology (e.g. body size, wing size and 
aggressiveness). In a randomized order we exposed each mantis to all of five different treatments: a) blow air 
towards, b) move hand quickly toward the head (without touching), c) move paintbrush quickly into the head (with 
touching), (d) pinch on the pronotum with forceps and drop, e) nothing (as the control). We scored each 
individual’s diematic reactions for all treatments. The three praying mantid species used in our experiments did not 
differ in their deimatic behaviours. All species performed their deimatic display when exposed to tactile stimuli. 
Only A. latistyla performed their deimatic display for all treatments except the control. Interestingly, males and 
females of A. latistyla and H. majuscula responded similarly to all treatments, as opposed to P. albofrimbriata. 
These results suggest that praying mantids use deimatic display in scenarios in which they have receive tactile 
stimulation. This may suggest that deimatic displays are costly for mantids as they only show it for intense 
predatory attack. Future studies focusing on anti-predatory behaviours of different praying mantid species are 
crucial for understanding diematic display in this fascinating group of insects. 
 
 
The secret lives of waterbirds; nocturnal behaviour of Australian ducks 
 
John McEvoy; Vicky I. Austin; Andrew T. D. Bennett 
Presented by: Raoul Ribot 
 
Understanding of avian nocturnal behaviour comes mainly from northern hemisphere species in seasonally 
predictable temperate ecosystems where nocturnal migratory activity occurs at precise periods of the year. By 
contrast, waterbirds in Australia can fly vast distances to utilize ephemeral wetlands formed from rainfall that is 
seasonally and spatially highly unpredictable and many of these flights are thought to occur at night. Using GPS 
satellite transmitters on Pacific Black duck (Anas superciliosa) and thermal imagining technology with three other 
duck species, we investigated the behaviour of ducks during day and night. The results from satellite tracking 
show individuals are actively moving around throughout the night, more so than during the day. Their behaviour at 
night can also be related to environmental conditions, such as ENSO related rainfall events. Using a thermal 
imaging camera, we found individuals use different habitats during the day then during the night, with birds 
aggregating on the bank during daylight hours and moving onto the water during the night. In addition, we 
consistently found major differences in abundance of different species between day and night at wetlands we 
surveyed. Our results indicate that changes in the activity at night of waterbirds can be an important behavioural 
response to changes in their environment. Furthermore, we suggest that by studying nocturnal behaviour and 
habitat use, conservation of important wetlands for waterbirds can be improved. 
 
 
Early social environment affects behaviour of a family-living lizard 
 
Julia Riley; Daniel Noble; Richard Byrne; Martin Whiting 
 
Early social environment shapes behavioural development in many vertebrates. In birds and mammals, young 
raised in isolation exhibit impaired learning and social behaviours, but effects of isolation-rearing are unknown in 
reptiles. Tree skinks (Egernia striolata) are a viviparous lizard that can live in family groups. We hypothesized that 
social rearing environment would affect skink: (1) personality, (2) learning ability, and (3) interactions with 
conspecifics. To examine these aspects of behaviour, we allocated offspring immediately after birth into two 
treatments: those raised in (1) isolation and (2) within a pair. We quantified lizard personality by conducting trait-
specific behavioural assays 4 times during a juvenile’s first year. We then quantified lizard learning ability by 
presenting the lizards with a spatial learning task. Finally, we examined lizard interactions with conspecifics by 
releasing them into a semi-natural outdoor enclosure, and then observing their spatial positions and social 
interactions. Our preliminary analyses indicate that social environment affects development of particular lizard 



behavioural traits; socially-reared skinks were more exploratory than isolation-reared skinks, but there were no 
differences in skink boldness or aggression. Contrary to our prediction, social treatment did not affect lizard spatial 
learning ability. Thus, to date, our findings suggest that social environment affects development of personality, but 
not cognition of a family-living lizard. Interestingly, isolation-rearing of tree skinks does not appear to have as 
strong an effect on behaviour as it does in animals with obligate social systems (e.g., primates, elephants). I will be 
discussing our findings with reference to the facultative nature of tree skink sociality. 
 
 
Neighbourly advice: How do adult New Zealand bellbirds respond to the song of differing stages of song 
development? 
 
Michelle Roper; Dianne Brunton; Barbara Evans; Aaron Harmer 
 
Adult songbirds can vary in their responses to conspecific song from different age groups used in playback 
experiments. For example, adult males respond quicker to adult song than sub-adult second year males and adult 
males seem to be able to discriminate between first year and third year birds. After the breeding season, juvenile 
songbirds are developing their song which begins with subsong, then plastic song then full adult song types and 
repertoires crystallise. For a juvenile developing its song, what pressure could they be under from neighbouring 
adults? Here we aim to test the responses of adult New Zealand bellbirds (Anthornis melanura) to these different 
developmental stages of song. Based on results from previous experiments, we predict that adults will respond 
more strongly in an aggressive manner towards older juveniles and adults where their song is more similar to full 
adult song. Playbacks were conducted after the breeding season where bellbirds form small flocks and territories 
within a food resource. Ten playbacks from each of the three stages of song development were presented to 
colour-banded individual male and female adults. Each playback session consisted of 2 minutes pre-playback 
silence, 8 to 20 seconds of playback (8-10 seconds of song in total with 2 seconds between short song repeats), 
and 2 minutes post-playback silence. We measured start and finishing distances, time spent within 5 m of the 
speaker, minimum distance, latency to minimum distance, and the number of approaches, fly overs and song 
bouts. Preliminary results show that male adults respond more by approaching closer on average to the speaker in 
response to plastic and adult song, and the latency to reach the minimum distance is quicker in response to adult 
song. This correlates with our hypothesis as the song of these age groups represents a closer match to the song of 
their own species and may present a signal for age and competition. 
 
Exploring the nexus between environment, emotion, and spatial cognition: a test using Melomys cervinipes 
 
Misha Rowell; Tasmin Rymer 
 
The loss of environmental complexity in tropical rainforests due to anthropogenic deforestation is a major threat to 
rainforest mammals. How an individual copes with these changes will be dependent on its integrated 
physiological, behavioural and cognitive responses to environmental stimuli. The hormones corticosterone and 
dopamine, associated with the stress response and reward systems respectively, can influence an individual’s 
behaviour and spatial cognition, thereby influencing foraging success and predator avoidance. However, our 
current understanding of these relationships is limited to laboratory species and birds, making application to wild 
mammals difficult. Therefore, the aims of this study are (i) to investigate whether a change in environmental 
complexity influences the physiological state of male fawn-footed mosaic-tailed rats Melomys cervinipes and (ii), if 
so, whether this affects their behaviour and spatial cognition. I will expose male M. cervinipes to two extremes of 
environmental complexity (homogeneous vs. heterogeneous), predicting that greater environmental complexity will 
decrease stress and will induce a positive affective state, measured by decreased corticosterone and increased 
dopamine respectively. Furthermore, I predict that these animals will show enhanced spatial cognitive ability and 
will be less anxious in an open field environment than animals from simple environments. With the increasing threat 
of homogenisation from deforestation, this study will provide a critical first step for understanding the relationship 
between these factors (environmental complexity, hormonal response, behaviour and spatial cognition) and will 
allow us to make predictions on how tropical rainforest species might respond to environmental change. 
 
 
Predation rates in the mountain katydid as a function of colour 
 
Kate DL Umbers; Sebastiano De Bona; Tonya Haff; Julia Ryeland; Johanna Mappes 
 
Many animals use colouration as an anti-predator defence mechanism to either evade (i.e. crypsis) or deter 
predators (i.e. aposematism). Some animals have adaptations that allow them to do both, with a cryptic resting 
appearance and a conspicuous defensive appearance. The mountain katydid (Acripreza reticulata) has such a 
defence, whereby it seems to rely on crypsis as a primary defence until its attacked, at which point they reveal 
their colourful abdomen in a defensive display. Our study sought to test the hypothesis that the mountain katydid’s 
conspicuous abdomen colours deter predators from attack. To test the relationship between colouration and attack 
rate, we used a well-established field-based design, whereby we deployed plasticine model katydids within their 
natural range. We deployed models of four different treatments: natural colouration with raised wings, natural 



colouration without wings, black colouration with raised wings, and black colouration without wings. A negative 
control was also deployed to allow us to control for attacks made by animals attracted to our models based non-
visual cues. 1200 models in total were deployed for 10 days after which models were retrieved and impressions 
left in the soft clay were identified as birds, mammals and unknown. The results from this experiment allow us to 
make inferences about the evolution of the katydids conspicuous colouration. 
 
 
Extra-pair paternity in Emus 
 
Julia Ryeland; Ricky Spencer; Kate DL Umbers 
 
The emblematic and endemic emu (Dromaius novaehollandiae), whilst relatively common, have rarely been 
studied systematically in the wild. Their mating systems are thought to be highly complex, appearing to be socially 
monogamous during breeding season but with limited evidence suggesting high levels of mixed parentage 
clutches. Genetic evidence from captive bred, free-ranging emus suggests parentage of nests is highly mixed, 
with 51% of offspring not fathered by the nesting male, 11% not from the nesting males social pair and 8% intra-
specific brood parasitism chicks, having no alleles in common with either nest parent (Taylor et al., 2000). This 
project will determine whether and to what extent wild emus have of extra-pair parentage. 
 
 
The cost of being bold: personality in the fawn-footed melomys Melomys cervinipes 
 
Ayla Turner; Brad Congdon; Tasmin Rymer 
 
Personalities refer to consistent individual differences in behaviour shown across a range of contexts and 
situations. Personality is influenced by underlying physiological mechanisms, in particular, corticosterone and 
testosterone. Corticosterone is a stress hormone that mobilises glucose, providing the energy to fight or flee. 
Testosterone is a steroid hormone that facilitates aggression and dominance. High concentrations of 
corticosterone are associated with shy personalities while high concentrations of testosterone are associated with 
bold personalities. Personality studies in wild Australian mammals are surprisingly depauperate, with only a 
handful species having been tested, none of which come from rainforests. Importantly, these few studies have 
either focused solely on behaviour across a few situations/contexts or on physiology. We recently found that the 
Australian tropical rainforest rodent, the fawn-footed melomys Melomys cervinipes displays distinct personalities 
along a bold-shy continuum. Therefore, we asked whether these personalities are also influenced by the 
underlying physiology of the animal. We measured corticosterone, testosterone and glucose concentrations in 
blood prior to and after a mild stress test and correlated these with a boldness score generated for each male 
based on their performance in behavioural tests. Interestingly, while the boldness score was not correlated with 
corticosterone before or after a stress, indicating decoupling of personality with one physiological mechanism, we 
found that this score was correlated with post-exposure stress testosterone and glucose concentrations. While this 
trade-off has been theorised in the past, due to the close relationship of these regulatory systems, this is, as far as 
we are aware, the first study to empirically demonstrate this trade-off. This suggests that bolder animals pay a 
price to be bold, expending more energy in the form of glucose to produce higher testosterone concentrations. 
 
 
 
 
 
 
 
Are honey bees aware of their body size and wingspan? 
 
Dominik Schwab; Julia Groening, Mandyam Srinivasan 
 
In order to choose a collision-free flight path, while foraging in cluttered environments, bees need to be aware of 
their body size and their wingspan.We examined whether bees are ‘body aware’, by training them to fly to a food 
source placed at the end of a tunnel, in which a vertically oriented aperture was placed. The bees were video-
filmed from above at 25 fps as they flew through the tunnel and the aperture for widths ranging from 2 cm – 5 
cm.For each aperture width, we recorded the bees’ trajectories and the average time taken to traverse the gap. For 
apertures that were considerably wider than the bees’ wingspan (average: 2.3 cm), the bees flew a more-or-less 
straight trajectory through the aperture. However, as the gap width approached the wingspan, the bees’ 
trajectories rapidly became more tortuous, and the transit time increased significantly. Thus, the bees are ‘body 
aware’: they are able to gauge the width of the aperture in relation to their wingspan from a distance, without 
mechanically contacting the aperture.As the width of the aperture was reduced to a value comparable to or 
narrower than the wingspan, the bees showed a progressively increasing tendency to contact or land and crawl on 
the edges before passing through the aperture. This was quantified by grouping the bees’ behaviour into four 
categories: direct flight, collision or short contact with the edge, and landing/crawling on the edge.At an aperture 



width of 2 cm, which is narrower than the bees’ wingspan, bees occasionally traversed the aperture by flying 
through it sideways. This was possible because (a) the body length (average1.2 cm) is smaller than the wingspan, 
and (b) the body is not horizontal, but pitched at an angle.Our results reveal that honeybees are not only ‘body-
aware’, but also are capable of using unexpectedly elegant strategies to traverse narrow passages. 
 
 
Linking computational simulation with group behaviours via social network analysis. 
 
Alistair M Senior; Mathieu Lihoreau; Jerome Buhl; Stephen J. Simpson 
 
Agent-based models are becoming increasingly used to generate and test mechanistic predictions about the 
emergence of complex group behaviors. In general however, the predictions from such models can be hard to 
compare to real world data, because emergent phenomena are difficult to quantify. We demonstrate how social 
network analyses can be integrated into such a modeling framework and provide a tangible and practical 
analytical tool to compare experimental results with theory. We illustrate our approach by examining the case of 
nutritionally mediated dominance hierarchies. Our results show that social networks can arise from competitive 
interactions among individuals attempting to balance their own diets. Importantly, the structural properties of these 
simulated networks bear similarities to those observed in the dominance hierarchies of captive and wild animals. 
Our results thus highlight the potential importance of nutritional mechanisms in shaping dominance interactions in 
a wide range of social and ecological contexts. Nutrition likely influences social interaction in many species, and 
yet a theoretical framework for exploring these effects is currently lacking. Combining social network analyses with 
computational models from nutritional ecology may bridge this divide, representing a pragmatic approach for 
generating theoretical predictions for nutritional experiments. 
 
 
Patterns of DNA methylation across the Australian range of an introduced songbird with a complex 
invasion history 
 
Elizabeth Sheldon, Aaron Schrey, Simon Griffith 
 
In addition to genetic diversity, epigenetic mechanisms such as DNA methylation, can also contribute to 
phenotypic variation and potentially play a role in local adaptation and plasticity. Variation in DNA methylation can 
be induced by the environment, effect ecologically relevant traits, and generate variation over a shorter time-scale 
than genetic mechanisms. Here we use methylation-sensitive AFLP, to analyse variation in genome wide patterns 
of DNA methylation throughout the House sparrow’s invasive range across Australia. The Australian house sparrow 
population has derived from multiple, unique introduction events that vary in the number of founding individuals, 
time since establishment, and range expansion processes. The complexity of this system allows us to test whether 
epigenetic patterns seen in other invasive systems are repeatable over different introduction histories. Between 
different introduction events, methylation states were found to differ significantly. Each introduction event was also 
characterised by different patterns of epigenetic diversity and differentiation. This indicates that epigenetic 
patterns in invasive systems are dependent on the characteristics of invasion and range expansion events. 
Throughout the principal introduction event, we also found a positive, significant relationship between distance to 
site of introduction and epigenetic diversity. Furthermore, we found that epigenetic diversity is higher than genetic 
diversity in all cases. These results suggest that epigenetic diversity may be an additional source of inter-individual 
variation which may contribute to population range expansions. 
 
 
 
 
 
Nocturnal behaviour of orphaned Asian elephant (Elephas maximus) calves in Sri Lanka 
 
Helena Stokes 
 
Many animals exhibit circadian variation in behaviour, so quantifying nocturnal behaviour is important to fully 
understand species activity patterns. The nocturnal behaviour of Asian elephants, and especially calves, has 
received little attention.Observational study was carried out of the nocturnal behaviour of orphaned Asian elephant 
calves in Udawalawe, Sri Lanka, with the aims of building a nocturnal activity budget, investigating age 
differences, and evaluating whether stereotypic behaviour was present. Focal sampling and instantaneous group 
scan sampling were carried out on 34 calves for 18 nights using an infra-red camera. Behaviour of the focal 
animal, nearest neighbour proximity and nearest neighbour behaviour were recorded at five minute intervals. 
Calves spent most time in lying rest (52.8%) and feeding (32.5%), and spent the majority of time within 5m of their 
nearest neighbour, with infants remaining in closest proximity to conspecifics. No stereotypic behaviours were 
observed.My study showed that calves spent more time in lying rest than previously observed in adult elephants, 
consistent with calves requiring more sleep. It also suggests that calves have synchronized sleeping patterns. 
Activity patterns observed suggest that the behaviour of this orphaned group is similar to that reported both in the 
wild and captivity, and thus appears to be in concordance with ‘natural’ behaviour patterns, an aim of good animal 



welfare. Mine is the first behavioural study of such a large group of calves, and was conducted with hope of 
improving future understanding of Asian elephant behaviour and management. 
 
 
Rethinking social phenotypes: how long-term social avoidances can influence social interactions 
 
Kasha Strickland, Eric Patterson, Celine Frere 
 
The study of animal sociality has resulted in some of evolutionary biology’s most comprehensive theories. Central 
to these theories is the explanation of direct, intraspecific social interactions. However, animal sociality is not 
limited to direct social interactions: sometimes animals avoid each other. Avoidance has, until now, been studied 
as a short-term behaviour. However, individuals may also choose to specifically avoid certain conspecifics over 
long time periods. Despite the development of tools to investigate this phenomenon, the presence, patterns and 
implications of long-term avoidance behaviour remains unstudied. Here, using the eastern water dragon 
(Intellegama leseurii), we quantified long-term social avoidances and demonstrated for the first time that social 
avoidance behaviour can exist outside inbreeding avoidance or dominant-subordinate avoidance. Interestingly, we 
did not find that individuals’ long-term social avoidance behaviour correlated with their propensity to be social. 
Instead, water dragons display social assortment according to social avoidance behaviours. Together, our results 
suggest that long-term social avoidance behaviour may represent an unexplored component of individuals’ social 
behavioural phenotypes, and can have profound effects on the shaping of social interactions. We propose that 
long-term social avoidance behaviour requires further empirical investigation across taxa, and should be 
encompassed within the study of animal social behaviour. 
 
 
Laterality of foraging cognition in noisy miners 
 
Danielle Sulikowski; Darren Burke 
 
Noisy miners, Manorina melanocephala, (generalist honeyeaters, Aves: Meliphagidae) differ in the way they use 
information when foraging on different types of food. Among other differences, they appear to use information 
about the point locations wherein food has previously been found more so when foraging for nectar than when 
foraging for invertebrates. There is evidence from a variety of species, including birds, that spatial cognition tends 
to be lateralised to one or other side of the brain within individuals. In the present study we investigated whether 
birds foraging for nectar and invertebrates, respectively, in a laboratory situation exhibited different levels of 
laterality: (1) as a function of food type; and (2) after an intervention designed to increase reliance on spatial 
cognition during foraging. Laterality did not vary as a function of food type, but did increase following the 
intervention. Implications for the cognitive strategies underpinning foraging behaviour are discussed. 
 
 
Cognition in Goffins cockatoos: Object Permanence, tool use and social enhancement 
 
Alice M.I. Auersperg; Birgit Szabo; Auguste M.P. von Bayern; Thomas Bugnyar; Alex Kacelnik 
 
Goffins cockatoos are an island species endemic to the Tanimbar Islands in Indonesia. A group of 14 individuals 
was tested on a number of cognitive tasks including impulse control, sequential problem solving, Piagetian object 
permanence, tool use and manufacture and they are able to socially transmit information to conspecifics in a 
foraging task involving the use of tools. Here I present the results of three studies: Object permanence, tool use 
and manufacture and social enhancement. We tested Object Permanence based on Piagets original six stages, as 
well as three additional tasks (transposition, translocation and rotation). Goffins cockatoos are able to perform up 
to stage six object permanence as well as the additional tasks. In 2012 one individual started to spontaneously use 
and manufacture tools to reach inaccessible objects. When offered highly palatable cashew nuts made 
inaccessible by wire mesh, the subject started to construct and adjust sticks to gain access to the reward. Later, 
we tested the influence of the social relationship between observer and demonstrator on a simple enhancement 
task using a non-rewarded object choice paradigm. The demonstrators choice did not influence the choice of 
observers, however, biases and preferences seem to play a major role during object choice.Each study focuses 
on a different perspective and combined they give some insight into this species cognitive abilities. Goffins 
cockatoos seem to possess high cognitive abilities which make them an excellent choice to study the influence of 
ecology and sociality on the evolution of intelligence. 
 
 
A superb solo, or a deviant duet?: Overlapping songs in superb fairy-wrens 
 
Claire Taylor; Michelle Hall; Naomi Langmore 
 
Duetting occurs in a diverse range of species from amphibians to insects and birds. Duetting is the coordination of 
a pair of individuals’ vocalisations, which overlap or alternate with a level of temporal precision (constant time lag 



between the partners contributions), and the vocalisations have a stereotyped structure. In birds many functions of 
duetting have been proposed, but a unifying framework for understanding the evolution of duetting remains 
obscure. This may be due to a loose definition of duetting, or a failure to distinguish whether songs coincide by 
chance or through coordination. Field recordings and playback experiments were used to test whether the 
overlapping songs of superb fairy-wrens Malurus cyaneus 1) occur more than expected by chance; 2) have a 
different structure to solo songs; and 3) show evidence of a constant time lag between the contributions of the 
participants, indicating temporal coordination. This is the first study to quantify the temporal precision of 
overlapping songs to investigate coordination in the Malurus genus. Superb fairy-wren songs were found to 
overlap more than expected by chance and differ significantly in structure from solo songs, but there is no 
evidence of temporal coordination. Therefore, superb fairy-wrens either (i) prefer to sing at the same time, but don’t 
coordinate their songs temporally, or (ii) don’t actively attempt to sing at the same time, but song overlap occurs by 
chance when both individuals respond to the same stimulus in the same way. At this stage there is no conclusive 
evidence that the overlapping songs of superb fairy-wrens constitute duets. This corresponds with observations 
that duetters are typically tropical, monogamous, monomorphic species with lower levels of extra pair paternity, as 
superb fairy-wrens don’t fulfil these criteria. The results highlight the need for rigorous testing of temporal 
coordination in proposed duetters and a need for a more nuanced definition of duetting. 
 
 
A quantitative description of Grey fantail, Rhipidura albiscapa song and singing behaviour on the nest 
 
Meagan Thornton; Christa Beckmann; Peter Biro 
 
The singing behaviour of male songbirds has been extensively studied, however female song has received less 
attention. This focus on male song limits our understanding of the evolution of song in birds. Here we provide the 
first quantitative description of singing behavior in the common Australian passerine, the grey fantail Rhipidura 
albiscapa for both sexes, on and off of the nest. Factors examined included the song structure (syllables), song 
rate, song length and repertoire size. Songs produced by male and female grey fantails proved complex, with both 
sexes sharing similar song structure and syllable make up, regardless of location; on or off the nest. Females sang 
significantly less, had shorter songs and smaller repertoire sizes off of the nest in comparison to males, however, 
whilst on the nest females sang significantly more than males. Both males and females shared a similar song 
length and repertoire size, when singing on the nest. Interestingly, there were no unique song types sung when 
only on the nest. We also observed that fantail song rate when on the nest was not effected by vegetation cover, 
nor did it effect the frequency of nest predation. This suggests that the cost of singing when on the nest may out 
way the costs of predation. This study provides a foundation for future researchers to investigate the function of 
grey fantail song on or off the nest, and will aid in a further understanding of the evolution of songs in birds. 
 
 
Trophic transfer of microplastics does not affect fish personality 
 
Tosetto Louise; Brown Culum; Williamson Jane 
 
Microplastics are ubiquitous in the marine environment. Their small size makes them bioavailable to a range of 
organisms and studies to date have reported ingestion across the food chain. Few studies have demonstrated 
physical transfer of microplastics between organisms, and no research to date has assessed the ecological 
impacts of transferred microplastics and contaminants over different trophic levels. Contaminants associated with 
plastics can alter animal behaviour, thus exploring changes in behaviour may be fundamental in understanding 
ecosystem effects of microplastics. This study explored the effects of microplastics and associated contaminants 
through the food chain in the marine inter-tidal zone. We exposed beachhoppers (Platorchestia smithi) to 
environmentally relevant concentrations of microplastics and then fed them to Krefft’s Frillgobies (Bathygobius 
krefftii), ray finned fish that inhabit shallow coastal ecosystems. We tested fish personality to see if there were any 
changes that could be attributed to trophic transfer of microplastics, as even subtle changes in behaviour can 
have cascading effects on other organisms and the wider ecosystem. Exploring behavioural changes in response 
to contaminant exposure is a developing area in ecotoxicology due to its increased sensitivity when compared with 
the traditional LD50 approach. While gobies readily ingested contaminated beachhoppers, we detected no effect 
of microplastic trophic transfer on fish personality relative to control groups. Fish from both treatments became 
shyer over time possibly due to familiarisation within the groups. While chronic exposure studies assessing a suite 
of behaviours are required, it is possible that the transfer of microplastics via trophic interactions does not provide 
an additional exposure pathway for contaminants through the food web. 
 
 
 
Protective value of the mountain katydid's deimatic display against knowledgeable and naive wild predators 
 
Kate DL Umbers; Sebastiano De Bona; Tonya Haff; Julia Ryeland; Eleanor Drinkwater; Johanna Mappes 
 
Animal’s defensive displays often involve a transformation from crypsis during resting to a conspicuous, sometimes 
dazzling, defensive display. Many such displays include several components and modes such as fast movement, 



bright colouration and toxic or distasteful secretions. Theoretically, we expect that such displays protect their 
performers by momentarily overwhelming their predators’ senses and/or by releasing a startle response. Further, 
we expect that the displays are performed early in the predation sequence and pause the predator in its attack 
long enough for the prey to escape or reestablish crypsis. Since no defense is perfect we aimed to quantify the 
protective value of such a display against knowledgeable and naïve wild predators. We tested these ideas using 
the mountain katydid, a large, clumsy insect found in the mountainous regions of eastern Australia that reveals its 
spectacular red and blue abdomen when disturbed. We presented katydids to wild Australian magpies that live 
where katydids are found (Thredbo Village) and where katydids are not found (Sydney). We found that the 
mountain katydids almost always waited until they were attacked before performing their display and that the 
predators in this study paused for just a few seconds before attacking again indicating that the display does not 
buy the slow, clumsy katydids time to escape. We also found that katydids were more likely to be killed and eaten 
by predators that know them, compared to predators who have no encountered them before suggesting that their 
levels of distastefulness and/or toxicity do not outweigh their profitability as nutritious prey. 
 
 
A Novel Approach for the Study of Animal Colour Pattern Geometry Using Nudibranch Molluscs 
 
Cedric van den Berg, N. Justin Marshall, John A. Endler, Karen L. Cheney 
 
"Animal colouration exists in astonishing diversity serving a multitude of purposes such as thermoregulation, sexual 
communication, crypsis and warning displays. In order to study animal colouration in its ecological context, many 
studies use spectral reflectance measurements of colour and an estimation of the stimulation of photoreceptors in 
a known visual system to measure colour or luminance contrast. However, limited spatial resolution obtained by 
spectrometers provides little detail about the shape of pattern elements and how patches are arranged in complex 
colour patterns.Colour patterns can be analysed using adjacency analysis, a method that is able to calculate 
colour pattern geometry parameters using colour and brightness, and spatial information from digital images. The 
colour and brightness values are used to categorise the image into colour and brightness classes, creating a 
simplified zone map. The analysis assumes that a viewer analyses a pattern through vertical and horizontal visual 
transects, simulating this eye movement by matrix calculations on the zone map. We assessed colour patterns of 
nudibranchs, marine molluscs displaying an astonishing diversity of colouration, ranging from conspicuous to 
highly cryptic species, and also varying in their level of chemical defences. We found a trend to support the 
hypothesis that nudibranchs with strong chemical defences possessed relatively simple and geometrically 
contrasting patterns, and vice versa.The current approach is limited in its ecological implications as raw RGB 
values are used to infer pattern characteristics. We therefore propose to overcome those limitations through the 
implementation of reliable digital photography based estimates of photoreceptor stimulation for ecologically 
relevant viewers, incorporating natural lighting and the implementation of visual acuity into the adjacency analysis. 
These modifications will greatly improve the ecological relevance of this analytical framework. 
 
Bees on the rocks – How does cold anaesthesia affect the defensive behaviour of honeybees? 
 
Dustin Venini; Julia Groening; Mandyam Srinivasan 
 
Cold anaesthesia is commonly used to temporarily immobilise honeybees (Apis mellifera) for a wide range of 
experimental procedures. Although cold-narcosis is regarded as non-invasive and non-damaging for neural 
structures, it has been shown that it can influence the bees’ subsequent behaviour in various ways. While we have 
some understanding of the effect of cold treatment on memory, locomotion and foraging in bees, defensive 
behaviour has not been explored. Here we examine the conditions under which cold anaesthesia impairs the bees’ 
reaction to a mechanical stimulus. We investigated the response of foragers to a forceps pinch, and manipulated 
the duration of the pinch and time when it was inflicted: before, during or after cold-narcosis. We first established 
two baseline responses by applying a brief pinch to the hindleg of (i) awake and (ii) cold anaesthetised foragers. 
As expected, bees pinched while awake all responded defensively, while chilled bees showed no reaction. In a 
third test, the pinch was applied after bees woke up from cold-narcosis. In this case, all individuals were defensive, 
suggesting that previous cooling had not impaired nociception. Additionally, we subjected two groups of bees to a 
sustained pinch. The first group was pinched while awake, and the pressure was held through the cold treatment 
until the bees woke up. For the second group, the continuous pinch began during cold anaesthesia. Interestingly, 
most bees of these two groups did not show defensive behaviour once awake, even though the clip was still 
attached to their leg. Chilling only lead to a diminished nociceptive response if the stimulus was continuous rather 
than momentary, which suggests that the critical factor is not the cold treatment itself, but the duration of the pinch 
during narcosis. Our findings highlight the subtle ways in which treatment of animals during narcosis can affect 
their subsequent behaviour. 
 
 
Lack of social preferences in juvenile Port Jackson sharks 
 
Catarina Vila Pouca, Culum Brown 
 



Sociality is a widespread phenomenon across multiple taxa, including humans. However, species and populations 
vary in their degree of sociality, depending on the trade-off between fitness benefits and costs of living in a group. 
Habitat saturation, foraging efficiency and predation risk are often identified as key ecological factors selecting for 
group living. In elasmobranchs, the drivers of social aggregations have only recently started to be investigated. 
Due to their elusive nature, in many cases it remains difficult to determine whether elasmobranch groups reflect 
passive aggregations or more stable and complex social preferences and behaviours. Moreover, the extent to 
which social strategies are consistent through ontogeny is rarely explored. Here we investigated sociality in 
captive-reared juvenile Port Jackson sharks, testing their preference to associate with other sharks in a controlled 
laboratory binary choice experiment. Given that adult Port Jackson sharks have overlapping home ranges and 
consistent social networks, and juveniles are often seen together in loose aggregations, we predicted that juvenile 
sharks would prefer to be social. All sharks underwent a control phase with two empty compartments to ensure 
there were no side preferences, and a test phase with a food cue to ensure they were able to detect the gradient of 
olfactory cues in the apparatus. One group was then tested with one shark versus no sharks, and another with 
three sharks versus no shark. Our results indicate social preferences are absent in juvenile Port Jackson sharks. 
No effects of treatment, sex, size, individual or trial number were observed. These findings suggest that sociality in 
sharks is not stable over development, and that the ecological trade-off between risks and benefits of association 
might change from juvenile to adult stage. 
 
 
Body-size awareness and preplanning of flight in birds 
 
Hong Vo, Ingo Schiffner, Mandyam Srinivasan 
 
It is essential for birds to be agile and aware when flying in cluttered environments. They must tailor their flight 
according to the passages they must traverse. We trained budgerigars, Melopsittacus undulatus, to fly through a 
vertically oriented gap of variable width, to investigate to understand the visuomotor strategies they use during 
passage. We find that the birds pass through apertures wider than their wingspans without interrupting their flight. 
When traversing narrower gaps, however, the birds interrupt their normal flight by raising their wings or tucking 
them against the body to prevent contact with the flanking panels. Our results suggest that the birds are capable 
of estimating the width of the gap in relation to their wingspan with high precision: a gap merely 6% narrower than 
the wingspan causes a complete transition from normal flight to interrupted flight. The birds execute their 
manoeuvres in an anticipatory fashion, with wing closures, if necessary, occurring well in advance of the aperture. 
They also close their wings at a specific, constant distance before the aperture, which is independent of aperture 
width. When closing their wings, the birds also fly significantly higher, possibly pre-compensating for the drop in 
altitude. Their approach speed is largely constant, and independent of the width of the aperture or any flight 
interruptions. The constancy of the approach speed suggests a simple means by which optic flow can be used to 
gauge the distance and width of the aperture, and guide wing closure. 
 
Task specific signals are found on the legs of Australian meat ants 
 
Qike Wang, Jason Q.D. Goodger, Ian E. Woodrow, Mark A. Elgar 
 
Task allocation ensures high level of efficiency and self-organization among individuals in ant colonies. Ants adjust 
their behaviour according to the task of the opponents they interact with. Task specific signal is based on cuticular 
hydrocarbons (CHCs), however, its chemical composition and location remain largely unknown. Our previous 
research has shown evidence of social signals found on specific body parts. In this research, we further tested the 
possibility of task-specific signal on particular body part on the Australian meat ants (Iridomyrmex purpureus). We 
collected ants of different tasks and analysed the CHC profile on their antennae, legs and abdomens. Discriminant 
analysis shows that the leg profile provides the most discrimination among the body parts. Our behaviour assay 
demonstrate that workers no longer react differently to opponents of the three tasks if the CHCs on their legs are 
washed with a solvent. Further, we used glmnet to identify the components that contribute the most of the task 
discrimination from leg profiles. This finding shows the CHCs on the legs of ants convey task-specific signals. Our 
approach and findings could provide candidates of task-specific signals that were otherwise obscured by 
conventional method of including the chemical signals of whole insects. 
 
 
Cultural evolution of song diversity in New Zealand bellbirds (Anthornis melanura) 
 
Wesley Webb; Dianne Brunton 
 
Cultural evolution is the gene-like transmission of cultural units or memes through populations. A prime example of 
cultural evolution is found in the songs of songbirds, which are 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 vogue. This leads to a diversification of the syllable 
pool across the species, much like the diversification of human language. Little has been done to quantify the 
diversity of female song within species, or to compare female repertoires to those of conspecific males. We use a 
large island population of New Zealand bellbirds (Anthornis melanura), a species where both sexes sing 



prolifically, to test the following: (i) Does female song syllable diversity equal that of males in NZ bellbirds? (ii) To 
what degree are male and female syllables shared? (iii) Which syllables have been retained/lost through time? 
Songs of both sexes were recorded on Little Barrier Island in 2004 (n=25) and 2016 (n>300), and syllables 
catalogued and quantified. Dynamic Time Warping was used to quantify the spectral similarity of male and female 
syllables, revealing the degree of repertoire overlap between genders. I also show how the current syllable pool 
differs from the recordings of 12 years ago. These preliminary results form part of a larger PhD project on the 
cultural evolution of bellbird song across a network of 15 islands and peninsulas in northern New Zealand. 
 
 
Why blue-tongue? 
 
Martin Whiting; Arnaud Badiane; Samantha Price-Rees; Pau Carazo 
 
Blue-tongue skinks (blueys) are a true blue Aussie lizard in part because of their highly conspicuous blue tongue. 
We hypothesised that the tongue is a deimatic display used to deter predators because the tongue is 
conspicupous in all age classes and sexes; and when threatened, blueys respond with an open-mouth threat in 
which the tongue is flattened and extended in a dramatic fashion. We first quantified tongue colour using optic 
spectrophotometry in 12 Tiliqua s. intermedia and show that the tongue is UV-reflective. Blueys typically perform 
frequent tongue-flicks as they move about their environment, possibly because they are actively foraging. 
Interestingly, tongue colour is the least conspicuous at the front of the tongue, followed by the middle of the 
tongue, and most conspicuous at the back of the tongue. We suggest that this difference represents a trade-off 
between conspicuousness to predators while acting as a deimatic (startle) display during a predatory encounter. 
We conducted anti-predator trials to quantify the nature of the display and to test whether blueys exhibit predator-
specific responses. We did not find significant differences in the way blueys responded to a range of predators but 
they did respond in a consistent, sequential fashion depending on the level of threat. 
 
Temperature-dependent resolution of conflict over rank in a dominance hierarchy 
 
Samuel Matthews; Marian Wong 
 
In social groups, hierarchies are a fundamental organisational unit and integral to the structure of social groups. 
For many social animals, rank is determined by body size and conflict over rank is resolved via aggressive threats 
from dominants and growth or reproductive restraint by subordinates. However, the balance of threats and 
restraint may be affected by an alteration of abiotic factors, such as temperature, thereby disrupting the usual 
mechanisms of conflict resolution. Here we investigated how an experimental increase in temperature, in line with 
predictions of a moderate climate change scenario, influenced hierarchy structure, stability, and conflict resolution 
in the Eastern mosquitofish, Gambusia holbrooki. Body size was significantly related to aggressiveness and 
dominance rank. Aggression was more commonly directed toward an individual's subordinates of adjacent rank, 
demonstrating that conflict over rank occurs in these size-based hierarchies. Elevated temperature did not affect 
overall levels or patterns of aggression, but did substantially alter subordinate growth patterns - in only the high 
temperature groups, subordinate growth rates decreased as they became more similar in size to their immediate 
dominant. This unique finding suggests that subordinates restrain their growth to resolve conflict only under high 
temperatures, presumably because the costs of actual conflict with dominants become elevated. This result 
provides the first causal demonstration that abiotic stressors result in changes to hierarchy structure and 
functioning, and provides a springboard for further research into the implications of temperature-dependent 
conflict resolution at the group and even population levels. 
 
 
 
 
Flights and Walks of Learning 
 
Jochen Zeil 
 
When nesting insects leave their nest for the first time they perform highly structured and synchronized learning 
procedures during which they acquire a visual representation of the nest environment that allows them to pinpoint 
the nest after subsequent foraging excursions. These learning flights [1] and learning walks [2] have a distinct 
organization that contains similar elements across different species and modes of locomotion: the insects move 
along arcs around the nest and in the case of ants frequently turn to look across the nest location (which they can’t 
see) or in the case of ground-nesting wasps and bees carefully control the retinal position of the nest. 
Reconstructing what homing wasps see, recently allowed Stürzl et al [1] to elucidate the rules governing how 
wasps learn the views that identify their nest location and how they use these views to guide their return after 
foraging excursions. An interesting aspect of these learning procedures is their exquisite temporal rhythm and their 
dynamical regularities, which may reflect not only the properties of the navigational information available in natural 
habitats [3], but also the way in which brains learn. Given the fundamental importance for animals (and the 
‘ecosystem services’ they provide) to know their way around the world, it is of interest to understand how they 
acquire this competence. 



[1] Stürzl W, Zeil J, Boeddeker N, Hemmi JM (2016) How wasps acquire and use views for homing. Current 
Biology 26, 470–482. 
[2] Jayatilaka P (2015) Individual foraging careers of the Jack Jumper ant, Myrmecia croslandi. PhD Thesis, The 
Australian National University, Canberra. 
[3] Stürzl W, Mair E, Grixa I, Narendra A, Zeil J (2015) Three-dimensional models of natural environments and the 
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