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President’s Welcome 
 
 
 
Dear ASSAB delegates,  
 
Thank you for your support of ASSAB, and participating in our conference.   
 
This year we are being a little experimental with the conference setting and format.  The 
meeting is being held in partnership with the Carrington Hotel and the Blue Mountains 
Cultural Centre to take us off campus and into what I hope will be an immersive, collegial 
and friendly environment for us to present our latest research and develop our next big ideas.  
A challenge with any conference program is getting the right balance between structured 
presentations and time to discuss and reflect on those presentations.  Once again we have a 
packed and very diverse program that stands as a testimony to the strength of our field.  The 
last day has been set aside for unstructured reflection and discussion of what we have heard.  
I hope the tour of the galleries at the Blue Mountains Cultural Centre will stimulate some 
creative thoughts, and give you time for those key conversations with the delegates you were 
trying to catch all meeting.  We’ve also made space in the program for what I hope will be 
some fun social events, and discussions on how to advance your career to the next level.  It’s 
certainly not an easy job market out there, and I hope the society can help you build 
connections and develop your career towards the next big jump.   
 
I’m particularly glad that Lesley Hughes is able to make time to present our public lecture 
this year.  The message of the need for action on climate change cannot be shouted loudly 
enough, and I’m glad that the society is able to bring that message to the communities of the 
Blue Mountains.  
 
Organising any event of this scale and complexity is a huge amount of work, and would have 
been impossible without the efforts of a very energetic and phenomenally capable Local 
Organising Committee.  I owe them all my most sincere thanks. 
 
As with any experiment some things will work, some things will fail (at the time of writing 
I’m wondering what key thing I’ve forgotten… by the time I realise it, it will be too late).  
But I hope, at least, you have fun.  
 
With best wishes, 
 
 

 
 
Andrew Barron 
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[ General Information \ 
 
Conference Location 
ASSAB’s 2014 meeting will be held in Katoomba, the gateway to New South Wales’ picturesque Blue 
Mountains. The event will be primarily hosted by the majestic Carrington Hotel with some events 
scheduled for the modern Blue Mountains Cultural Centre. Katoomba was chosen partly because it is 
beautiful and partly because it is easily accessible from Sydney, the closest major hub. 
Getting to 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 
Getting to 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 
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 Desks, Tea & Coffee Breaks 
Chifley Room This room will act as the Conference Office and will be attended from 9-5 

throughout the meeting you can also upload your talks in this room 
Ballroom All spoken presentations, Annual General Meeting, Posters 
Grand Dining Room Lunches and Conference dinner 
 
Blue Mountains Cultural Centre 
Blue Mountains Cultural Centre, 30 Parke St, Katoomba NSW 2780, bluemountainsculturalcentre.com.au  
The Blue Mountains Cultural Centre will host the public lecture on Wednesday and gallery tour and 
discussions on Friday morning. See the Special Event Section for more information about how these events 
will operate. The Centre is the building immediately to the left of the hotel.  
 
 

 

Major Sponsor 
The Department of Biological Sciences, Macquarie University 

 

Partner Organisations 
The Carrington Hotel and The Blue Mountains Cultural Centre 

 

ASSAB 2014 Local Organising Committee 
Andrew Barron (Chair), Kate Umbers (Co-Chair), Dan Noble (Registration), Larissa Trompf 

(Secretary), Sam Andrew, James Baxter-Gilbert, Katherine Berthon, Culum Brown, Ondi Crino, 
Eloise Deaux, Marie Herberstein, Jenny Plath, Julia Riley, Martin Whiting 
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n               Regular Events               n 
 
Conference Photo  
The photo will be held on the main steps of the hotel at 12:40 on Thursday.  Dress up nice, brush your hair, 
trim them beards and lets get this over with nice and quickly so we can get some lunch 

Conference Dinner  
The dinner will be held Thursday night in the Grand Dining Room.  To keep costs down we’ve been a bit 
cheap on the dinner.  It’s only a two-course.  Please don’t sue over an absent vol-au-vent.  The room is 
fancy, the food is fancy so dress up nice and make an effort people.  There will be enough wine provided to 
the tables to keep people merry, and the cash bar is scant meters away.  Student Prizes will be announced 
during the dinner.  After dinner we have drinks (cash bar) and dancing in The Baroque Room above the 
Harp and Fiddle Pub for the party to continue till 1 am if anyone can last that long. The Harp and Fiddle is 
on Katoomba St at the entrance to the driveway to The Carrington.  It’s a very short stagger away. 

Annual General Meeting 
The Annual General Meeting is an essential part of the conference and of ASSAB.  We’re holding it 
Thursday night in the Ballroom immediately before the dinner.  Please do come – 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.  We will keep this brief! And the bar will be open.  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 

Student Prizes 
A panel will assess all student talks and posters. Posters and Spoken Presentations will be judged according 
to three categories; points will be awarded based on the practices defined below. 
v Science - Topic should be broadly introduced, jargon explained, results discussed in context, and 

significance made clear. 
v Visual - Figures and text should be large enough, there should be minimal text (on slides and on 

posters) and colours, fonts, borders and shadowing should be used carefully. 
v Style – Talks should be loud enough and clear, evenly paced, delivered from brain not paper, engaging 

for audience; poster presenters should be well spoken during interactions with poster viewers in 
delivering information and answering questions. 

 It would be great if speakers could remember to point out if they are students during their presentations. 
Prizes will be announced at the conference dinner. 

Photo and Video Contest 
Entries will be displayed in the Ballroom.  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 AGM on Thursday. 

Tweeting 
Twitter is fast becoming an extremely important outreach tool in science. To tweet out interesting factoids 
presented at the conference please use the hash tag #assab14. Follow ASSAB on twitter: @AnimBehav 

Public Lecture  
Our Public Lecture is presented by Professor Lesley Hughes who will speak on ‘Impacts of climate change 
on Australasian animals’.  The public lecture is being hosted by the Blue Mountains Cultural Centre, which 
is right next door to The Carrington.  We will walk over together at the end of the last session on 
Wednesday at 17:15.  Lesley’s talk begins 18:00, and will be finished by 19:00.  There will be a cash bar.   
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j                  Special Events                  j  
 
Nicest Nametag 
To encourage you all to bring your own nametag we will give out a prize for the nicest one during the 
conference dinner. Or make your own. Creativity will be rewarded. 

 
Trivia 
Biologically themed (ish) trivia 20:00 in the Billiards Room Tuesday night for you to get to know your fellow 
delegates.  Cash bar will operate, and duff prizes will be awarded.  
 
Discussion: Taking your career to the next level 
At 17:30 until approximately 18:30 on Tuesday there will be three concurrent very informal discussions. 
Join whichever may be of most interest to you.  Alternatively the bar will be open (something of a theme of 
this meeting). 
 

v The Library: How to find and get a PhD. Facilitator: Andy Bennett 
v The Billiard Room (one end): How to get a postdoc. Facilitator: Matt Symonds 
v The Billiard Room (the other end): How to get a faculty position. Facilitator: Marie Herberstein 

 
Reflections & General Discussion 
Jochen Zeil will facilitate a general discussion of the exciting new ideas, great findings and emerging themes 
arising from the meeting 
 
Big Ideas Breakfast  
Push through the post-dinner hangover over Breakfast at 9 am on Friday with your colleagues to create and 
plan your next big new idea.  This is an entirely self-organised and informal opportunity for you to meet, 
chat and discuss the ideas arising from the meeting.  As another example of being a bit cheap to keep costs 
down, breakfast is only provided to hotel guests (which is thankfully most of us).  Non-guests will be 
welcome to come along, but you may be asked to buy a coffee.  Otherwise lurk outside the breakfast hall, 
intercept people on departure, or just meet us at the tour of the galleries of the cultural centre at 10:00.  
 
Tour of the Cultural Centre and discussions  
At 10:00 on Friday we have a guided tour of the World heritage centre and exhibitions of the Blue 
Mountains Cultural Centre.  The facilities of the Cultural centre and seminar rooms will be available to us 
after to continue informal small-group discussion 

 
Excursion: Bushwalk through the Grand Canyon  
The post-conference excursion is a bush walk of the Grand Canyon at Blackheath.  The walk is 5.4 km long, 
will take about 2.5 h.  It is graded as moderate.  There is total elevation change of 425 m, and a steep climb 
out of the canyon.  Snacks and drinks will be provided, but you might want to plan on picking up some 
lunch before we depart.  Wear clothes and shoes appropriate for walking a trail.  There are frequent creek 
crossings, most by well laid down stepping-stones.  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 15:30.   
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SCHEDULE OVERVIEW 
j   TUESDAY 1ST JULY,  DAY ONE     i 

11:00 Lounge ARRIVAL, CHECK-IN & REGISTRATION– LIGHT LUNCH FROM 11:30  

12:40 Ballroom OPENING REMARKS Andrew Barron 

13:00 Ballroom PLENARY PRESENTATION: 
Seeing at the limits: Vision and visual navigation in nocturnal insects Eric Warrant 

13:55 Ballroom PRESENTATIONS: Animal Navigation Chair: P. Schultheiss 

15:00 TEA BREAK IN THE LOUNGE 

15:30 Ballroom PRESENTATIONS: Social Behaviour Chair: P. Bolton 

17:00 BREAK 

17:30 See Event Info DISCUSSION:  Taking your career to the next level 

20:00 TRIVIA IN THE BILLIARDS ROOM 

j   WEDNESDAY 2ND  JULY,  DAY TWO     i 

08:50 Ballroom HOUSEKEEPING Andrew Barron 

09:00 Ballroom PLENARY PRESENTATION: Evolution on the edge: the invasion of land by 
fish and other evolutionary oddballs Terry Ord 

09:55 Ballroom PRESENTATIONS: Animal Signalling 1 Chair: M. Berg 

10:30 POSTERS AND TEA BREAK IN THE LOUNGE 

11:00 Ballroom PRESENTATIONS: Behavioural Ecology Chair: M. Hall 

13:00 LUNCH IN THE GRAND BALLROOM 

14:00 Ballroom PRESENTATIONS: Learning Chair: R. Ribot 

15:30 POSTERS AND TEA BREAK IN THE LOUNGE 

16:00 Ballroom PRESENTATIONS:  Short Talks followed by Poster Spruiks Chair: D. Sulikowski 

17:15 -
19:00 

Blue Mountains 
Cultural Centre PUBLIC LECTURE:  Impacts of Climate Change on Australasian Animals Lesley Hughes 

j   THURSDAY 3RD  JULY,  DAY THREE     i 

08:50 Ballroom Housekeeping Andrew Barron 

09:00 Ballroom PLENARY PRESENTATION: Many little feats of jumping spiders Ximena Nelson 

09:55 Ballroom PRESENTATIONS: Neurobiology Chair: M. Nouvian 

10:30 POSTERS AND TEA BREAK IN THE LOUNGE 

11:00 Ballroom PRESENTATIONS: Animal Signalling 2 Chair: A. Gaskett 

12:40 Hotel Steps CONFERENCE PHOTO  

13:00 LUNCH IN THE GRAND BALLROOM 

14:00 Ballroom PRESENTATIONS: Sexual and Natural Selection Chair: D. Noble 

15:30 POSTERS AND TEA BREAK IN THE LOUNGE 

16:00 
16:45 
17:00 

Ballroom REFLECTIONS AND GENERAL DISCUSSION Jochen Zeil 

Ballroom CONCLUDING REMARKS Andrew Barron 

Ballroom ANNUAL GENERAL MEETING LEAD BY: ASSAB Board 

17:30 DRESS FOR DINNER 

19:00 CONFERENCE DINNER IN THE GRAND DINING ROOM 

20:30 POST-DINNER DRINKS AND DANCING IN THE BAROQUE ROOM ABOVE THE HARP AND FIDDLE 

j   FRIDAY 4TH  JULY,  DAY FOUR     i 

09:00 Grand Dining Room BIG IDEAS BREAKFAST  

10:00 Blue Mountains Cultural Centre CURATOR’S TOUR OF THE EXHIBITION  

11:00 Blue Mountains Cultural Centre PROJECT DISCUSSIONS  

12:30 – 
15:30 Outside Carrington Hotel main entrance  BUS FOR EXCURSION DEPARTS  

(RETURNS TO CARRINGTON HOTEL)  
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=     PLENARY SPEAKERS     = 
 

 
Seeing at the l imits:   

Vision and visual navigation in nocturnal insects 
ERIC WARRANT, UNIVERSITY OF LUND 

Despite their tiny eyes and brains, nocturnal insects have remarkable visual abilities. Our recent 
work – particularly on fast-flying moths and bees and on ball-rolling dung beetles – has shown that 
nocturnal animals are able to distinguish colours, to detect faint movements, to learn visual 
landmarks, to orient to the faint pattern of polarised light produced by the moon and to navigate 
using the Milky Way. These impressive visual abilities are the result of exquisitely adapted eyes and 
visual systems, the product of millions of years of evolution. Nocturnal animals typically have highly 
sensitive eye designs and visual neural circuitry that is optimised for extracting reliable information 
from dim and noisy visual images. In my talk I will elaborate on these adaptations to show how 
biological sensors - even vert small ones – are capable of high performance at the limits of what is 
physically possible. 
 

Evolution on the edge: the invasion of land by fish  
and other evolutionary oddballs 

TERRY ORD , UNIVERSITY OF NEW SOUTH WALES 
 
The colonization of novel environments has been of special interest to evolutionary biologists because 
of the opportunity it brings to study natural selection in the wild. Whenever animals invade new 
habitats they will invariably experience new selection regimes and must adapt or otherwise fail to 
flourish in those habitats. On remote tropical islands throughout the Pacific and Indian Oceans there 
are examples of animals that have made one of the most extreme ecological transitions possible: fish 
that have colonized land. These fish offer a unique opportunity to study the adaptive process from a 
variety of angles: social behaviour, communication, predator avoidance, life history and genetics. I 
will provide an overview of some of our recent studies on these fish, as well as touch-on some other 
animals that have made a different type of transition in lifestyle, the gliding dragons of Southeast 
Asia. 
 

Many little feats of jumping spiders 
XIMENA NELSON, UNIVERSITY OF CANTERBURY 

 
In this talk I take a broad view on some of the remarkable aspects of jumping spider (Salticidae) 
behaviour and perception, highlighting the outstanding complexity of salticid courtship and 
predatory behaviour. Based on work on their vision, chemoreception and mechanoreception, I argue 
that the efficiency of their sensory systems has enabled this family to break free from the constraints 
of other arthropods and has been a successful evolutionary strategy leading to unprecedented species 
and behavioural diversity.  
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Australasian Society for the Study of Animal Behaviour’s 

ANNUAL PUBLIC LECTURE 2014 
 7 

 
 

Impacts of climate change on  
Australasian animals 

 
Professor Lesley Hughes, 

Macquarie University 
 

The distributions, abundance, behaviour, and life cycles of species and the 
structure and composition of ecological communities are already responding 
to the climatic changes experienced over the past few decades. Many future 
impacts are expected to be negative, including shrinkage of geographic 
ranges, increasing fragmentation of distributions, altered competitive 
regimes with invasive species, and increased extinction rates. These impacts 
will be imposed on species and systems already stressed by human 
disturbance. This talk will discuss what we know and don’t know about the 
potential for the Australasian fauna to adapt and the way in which 
management policy and practice must also adapt in a warming world 

 
 

Wednesday 2nd July, 5:30 pm for a 6:00 pm start  

Blue Mountains Cultural Centre  

30 Parke St, Katoomba NSW 2780, bluemountainsculturalcentre.com.au 
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PRESENTATIONS 
 

Guidelines for Presenters and Chairs 
 

TWELVE MINUTE SPOKEN PRESENTATIONS 
 

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

to check it 
v 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. 
v 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 
 

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

to check it 
v Short talks are 3 minutes in total.  We recommend you aim to talk for just two minutes.  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 (no more than 4). 
 

POSTER PRESENTATIONS 
 

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

POSTER PRESENTATIONS  
Q 

 Number Presenter Title 
1 Rachel Templin Circular polarisation: Covert communication in stomatopods 
2 Patrick Schultheiss Searching behaviour of two desert ants from contrasting visual environments 
3 Yinnon Dolev Innate Pattern Recognition and Categorization in a Jumping Spider 

4 Hendrik Schultz Ecology and conservation of Brown Skua (Catharacta lonnbergi ) on the Chatham 
Islands - from conflict to mitigation 

5 Daniela Perez Mate choice and species recognition in the fiddler crab, Uca mjoebergi 

6  Anuradhi Jayaweera Effect of female quality on male ejaculatory expenditure and fertilization success in a 
praying mantid 

7 Alexandra McQueen Can variation in background colours explain colour diversity in a community of 
Australian birds? 

8 Tomas Junek Estimating abundance of the Western Derby eland (T. d. derbianus ) and evaluating 
capture-recapture analyses using camera traps: case study from Fathala reserve, Senegal 

9 Martin Luehrmann How to train a shark using secondary reinforcement 

10 Michelle Roper The development of female song and sex dispersal in the New Zealand Bellbird 
(Anthornis melanura) 

 
 

 
SPOKEN PRESENTATIONS  

Q 
DAY ONE 
13:55 Ken Cheng Combining sky and Earth: Desert ants (Melophorus bagoti) integrate celestial and terrestrial 

sources of directional information 
14:07 Chloe Raderschall Navigation at night- a balancing act: Head stabilisation in Myrmecia ants during twilight 
14:19 Ajay Narendra Tandem runs: choreography and navigational knowledge 
14:31 Raoul Ribot Movement decisions of nomadic black swans (Cygnus atratus) in arid Australia 
14:43 Megan Head Observer bias in the life sciences: the importance of blind data recording 

BREAK  
15:30 Rowan McGinley Assessment strategies and decision-making in jumping spider contests 
15:42 Morgane Nouvian Olfactory modulation of honeybee aggressiveness 
15:54 Milla Mihailova Olfactory signalling in a species complex: the crimson rosella (Platycercus elegans) 

16:06 Stephan Leu Mate familiarity drives long-term monogamy in a lizard: evidence from a thirty-one-year field 
study 

16:18 Michelle Hall Personality predicts plasticity of resource defence in male superb fairy-wrens 

16:30 Clementine Menz Individual differences in social connectedness are related to reproductive outcomes in wild 
female eastern grey kangaroos (Macropus giganteus) 

16:42 Raelene Giffney Juvenile Tectocoris diophthalmus (Hemiptera: Scutelleridae): living in a nymphal society. 
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DAY TWO 
09:55 Thomas White Technicolour deceit: sensory drive and the evolution of colour-polymorphic prey lures 
10:07 Anne Gaskett Brood-site deception by New Zealand orchids? 
10:19 Mark Elgar Background odour may impair detection of chemical signals for social recognition 

BREAK 
11:00 Kevin Farnier Host location in Eucalyptus-feeding psyllids: sight matters more than smell 

11:12 Danielle Sulikowski Noisy miners plan their foraging route when harvesting nectar, but not when harvesting 
invertebrate prey 

11:24 Elizabeth Lowe Boldness and feeding voracity of the European garden spider along a gradient of anthropogenic 
disturbance 

11:36 Julia Riley Should I stay or should I go? Potential sources of intra-population variation in painted turtle 
(Chrysemys picta) hatchling overwintering strategy 

11:48 Petah Low Head capsule stacking by caterpillars as a defense against natural enemies: are more heads better? 
12:00 Patricio Lagos Energetic cost of predation. 

12:12 Christa Beckmann Hierarchical assessment of avian re-nesting behavior under risk of predation: population-level, 
across- and intra-individual responses. 

12:24 Ros Gloag Crypsis in cuckoo eggs: who are they hiding from? 

12:36 Thomas Merkling Experimental manipulation of hatching asynchrony magnitude influences sibling competition 
run and outcome 

12:48 Mylene Mariette Prenatal communication: do chicks in the egg listen to their parents? 
BREAK 

14:00 Tina Peckmezian Spiders in virtual space: A novel paradigm for studying cognition in jumping spiders 
14:12 Samuel Andrew Peak shift in honey bee olfactory learning 

14:24 Daniel Noble Learning from lizards: Young but not old lizards use social information to learn a novel 
association task 

14:36 Cait Newport Context-dependent decision strategies in archerfish and their implications for the design of 
behavioural experiments 

14:48 Scarlett Howard Free-flying Apis mellifera can perform complex successive size discrimination tasks and 
extrapolate learning to a novel task 

15:00 Andrea Griffin Inter-individual variation in innovation performance in birds: A measure of cognitive flexibility? 
15:12 Rob Magrath Learning to recognize the alarm calls of other species 

BREAK 

16:00 James Baxter-
Gilbert 

Taking the long way home: Testing the willingness of turtles to use ecopassages to safely cross 
roads 

16:03 Paul McDonald Fine-scale impacts on avian biodiversity due to a despotic species, the bell miner. 
16:06 Talk cancelled  
16:09 Alexis Garland Behavioural foraging innovation in the Common Myna (Acridotheres tristis) 
16:12 Dianne Brunton Olfactory sensitivity in Kea and Kaka 

16:15 Stephanie Price Will a warming climate produce smarter reptiles? The influence of environmental temperature 
on learning and memory in tuatara (Sphenodon punctatus) 

16:18 Manuela Barry Supplementary food provision encourages Duvaucel’s geckos to visit artificial shelters following 
translocation 

16:21 Kathleen Smith Temperature-dependent colour change in wild bearded dragon lizards, Pogona vitticeps. 
16:24 Rose O'Dea Male size and condition affects sperm number and rates of replenishment in mosquitofish 
16:27 Devi Stuart-Fox Colour change in the near infrared 

16:30 Dany Zemeitat What’s that smell? The role of cuticular hydrocarbons as recognition cues in mutualistic 
lycaenid-ant associations 

16:33 Trevor Murray Honest signalling with alarming wings 

16:36 Xue Bian Action-unseen: The evolutionary significance of motion masquerade in Australian Macleay’s 
Spectre, Extatosoma tiaratum 

16:39 Talk Cancelled  
16:42 Darren Burke Head tilt, eye gaze, sexual dimorphism, dominance and attractiveness 

16:45 Danielle Klomp Marked color divergence in gliding membranes of a lizard mirror population differences in the 
color of falling leaves 

16:48 Eloise Deaux Individual and gender differences in dingo, Canis dingo, howl vocalisations. 
16:51 Ira G. Federspiel Social Comparisons in Carrion Crows (Corvus corone) 

16:54 Sonia Czebiniak Fission-fusion flocks: Understanding the flexible social structure of the black swan, Cygnus 
atratus 
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DAY THREE 
9:55 Sarah Micallef Laterality in the crimson rosella complex: geographic and temporal variation 
10:07 Fiorella Ramirez Esquivel Identifying and mapping antennal receptors in ants: a tricky business 

10:19 Jingjing Zhang Modelling point or trajectory data: a quantitative analysis of spatio-temporal patterns in 
movement data using kernel density estimation 

BREAK 
11:00 Peri Bolton The colour of paternity - patterns of parentage in a polymorphic finch 
11:12 Andy Bennett The maintenance of diversity in a parrot species complex 
11:24 Regina Vega Trejo Effects of familiarity and mating experience on mate choice in mosquitofish 

11:36 Christina Painting Weevils with weapons: A comparative study of exaggerated trait evolution in brentid 
weevils 

11:48 Anna Miltiadous The Role of Maternal Corticosterone in Facilitating Offspring Sex Determination in the 
Gouldian Finch (Eruthrura gouldiae) 

12:00 John Endler  Visual Tricks in Great Bowerbird Courtship 

12:12 Vincent Careau Evolution of the Genetic Variance-Covariance Matrix of Complex Behavioral Traits 
under Continuous Directional Selection 

12:24 Miles Keighley Assessing meta-population connectivity through cultural diversity in the declining 
Australian Palm Cockatoo 

BREAK 

14:00 Sarah Beebe Evolution of song in the Seychelles warbler (Acrocephalus sechellensis): singing toward 
a senescent future 

14:12 Karen Cheney The evolution of aposematic signals in nudibranch molluscs 

14:24 Madeleine Yewers Alternative behavioural strategies and hormone profiles of male colour morphs of the 
tawny dragon lizard 

14:36 Megan Friesen Colour morphology of seabirds: investigating stand-out traits 
14:48 Matthew Symonds The costs of signalling in female moths 
15:00 Kate Umbers Deimatic display in the mountain katydid 
15:12 Mathew Berg Chemical signalling in an avian species complex 
  



 xiv 

 
Thank you for joining us 

 

_ASSAB 2014 _ 
Local Organising Committee 

 
Andrew Barron (Chair), Kate Umbers (Co-Chair), Dan Noble 

(Registration), Larissa Trompf (Secretary), Sam Andrew, 
James Baxter-Gilbert, Katherine Berthon, Culum Brown, Ondi 

Crino, Eloise Deaux, Marie Herberstein, Jenny Plath, Julia 
Riley, Martin Whiting 

_Partner Organisations_ 
The Carrington Hotel 

The Blue Mountains Cultural Centre 

_Major Sponsor_ 
The Department of Biological Sciences,  

Macquarie University 
 
 

 

_.,_ 
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ABSTRACTS 
 

– DAY ONE – 
 

Tuesday - 13:55 
Combining sky and Earth: Desert ants (Melophorus bagoti)  integrate celest ial  and 
terrestrial  sources of directional information 
Ken Cheng  
 
Department of Biological Sciences, Macquarie University, Sydney, Australia 
Authors: Eric Legge; Antoine Wystrach; Marcia Spetch; Ken Cheng 
 
Abstract: Insects typically use celestial sources of directional information for path integration, and 
terrestrial panoramic information for view-based navigation. Here we set celestial and terrestrial 
sources of directional information in conflict for homing desert ants (Melophorus bagoti). In one 
experiment, the ants had to navigate out of a round experimental arena with a distinctive skyline. On 
crucial tests, we rotated the artificial panorama. In a second experiment, ants at a feeder in their 
natural visually-cluttered habitat were displaced prior to their homing journey. The dictates of path 
integration based on a celestial compass (feeder-nest direction) then conflicted with the dictates of 
view-based navigation based on the terrestrial panorama (release point-nest direction). In both 
experiments, ants headed in general in a direction intermediate between the dictates of celestial and 
terrestrial sources of directional information. In the second experiment, ants put more weight on 
terrestrial cues at the test location at which these cues provided better information compared with 
another test location. We conclude that desert ants integrate the dictates of celestial and terrestrial 
information in determining their initial heading.  
 
Tuesday – 14:07 
Navigation at night-  a balancing act:   Head stabil isat ion in Myrmecia ants during 
twil ight 
Chloé Raderschall  
 
Research School of Biology, The Australian National University, Canberra, Australia 
Authors: Chloé A. Raderschall; Ajay Narendra; Jochen Zeil 
 
Abstract: As animals move, they generate image motion in their visual field. Image motion 
generated by translation contains information about the environment, while image motion generated 
by rotations does not and therefore needs to be minimised. Locomotion – be it flying or walking – 
induces rotations of the body and of the head of an animal thereby degrading vision. To reduce these 
unintended locomotion-induced eye rotations, animals are known to perform compensatory head 
movements that help stabilise gaze. To date, most studies investigating gaze stabilisation in insects 
have come from flying species. Yet, walking insects have a special problem in keeping their gaze 
stable because they are in direct contact with the substrate, which will induce complex and 
unpredictable body rotations as they walk. Bull ants (Myrmecia pyriformis) are crepuscular animals 
that experience a wide range of light intensities during their foraging trips. These ants rely heavily on 
visual cues for navigation and for catching prey. To measure their ability to control head orientation 
in the presence of substrate-induced body roll, we took advantage of the ants’ motivation for walking 
along fallen sticks. We induced ants to walk along a twisted band that gradually induced body roll. 
Filming ants from the front allowed us to quantify head and body roll in a range of ambient light 
conditions in the ants’ natural habitat, as well as in room light and complete darkness in the laboratory. 
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We find that (1) ants are able to keep their head horizontally aligned against body roll of up to 60 
degrees; (2) head stabilization is partly visually controlled, because there is a small degradation of the 
response as light levels drop; (3) however, the ants also compensate partially for body roll in complete 
darkness, suggesting non-visual information contributing to head stabilization.  
 
Tuesday - 14:19 
Tandem runs: choreography and navigational knowledge 
Ajay Narendra  
 
Research School of Biology, The Australian National University 
Authors: Ajay Narendra; Patrick Schultheiss 
 
Abstract: Mass communication exhibited by the fire ants where the amount of trail pheromones 
produced by foragers determines the number of individuals leaving the nest is an advanced 
evolutionary grade. In contrast, one of the less sophisticated mechanisms of recruitment is called 
tandem running. In a tandem run, only a single individual is recruited to a new food site or to a new 
nest site and the follower has to stay in direct antennal contact with the leader during the entire 
journey. Since the description of this phenomenon in 1896 by Gottfrid Adlerz, a Swedish 
Entomologist, much empirical work has been carried out in laboratory conditions by forcing ants 
(Temnothorax albipennis) to emigrate to new nests. This behaviour has attracted much (unwanted) 
attention since the behaviour was referred to a form of teaching. Here, we first describe tandem 
running in the natural conditions in one of the most commonly encountered ant in Australia, 
Camponotus consobrinus. We then investigate the navigational knowledge of followers in a tandem 
run by tracking ants with a Differential GPS and filming their movements. 
 
Tuesday - 14:31 
Movement decisions of nomadic black swans (Cygnus atratus)  in arid Austral ia  
Raoul Ribot  
 
Centre for Integrative Ecology, Deakin University, Geelong, Australia 
Authors: Raoul Ribot; John McEvoy; Andy Bennett 
 
Abstract: In contrast to the seasonal, predictable migrations of birds in Europe and North America 
the nomadic waterbirds of the arid interior of Australia must travel large distances to locate seasonally 
and spatially unpredictable water resources which are ephemeral. How Australian waterbirds have 
adapted to this desert environment and are able to locate ephemeral water bodies in this vast 
landscape is a major unsolved puzzle of bird migration. After years of drought, two recent La Niña 
years caused heavy rainfalls and an influx of vast numbers of waterbirds into the arid interior of 
Australia. During this period, we deployed GPS satellite-transmitters on a large number of Black 
Swans (Cygnus atratus). Tracked individuals were successful in locating new ephemeral water across 
hundreds of kilometres. Individuals usually moved at night and we found several weather variables 
predicted the timing of their movements. With conditions in the interior deteriorating for waterbirds 
after the La Niña period ended, birds moved to coastal and inland refugia although these two 
strategies came at different costs to individuals. Our findings provide new insight into connectedness 
of waterbird habitat in Australia, the navigation ecology of nomadic individuals and how Australian 
waterbirds have adapted to an environment which can rapidly change.   
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Tuesday - 14:43 
Observer bias in the l i fe sciences: the importance of blind data recording 
Megan Head  
 
Division of Evolution, Ecology and Genetics, Australian National University 
Authors: Luke Holman; Megan Head; Rob Lanfear; Michael Jennions 
 
Abstract: Observer bias occurs when an experimenter consciously or unconsciously influences the 
outcome of a study through their expectations. Such bias is probably strongest when researchers have 
clear predictions regarding the outcome, have an incentive to produce results that confirm 
expectations, and are measuring highly subjective variables. To avoid such bias it is good practice to 
collect data “blind”, meaning that experimenters are not aware of the identity or treatment group of 
the samples with which they are working. Here, we show that blind data recording is strikingly rare in 
the life sciences. Further, using both text mining and literature reviews, we find that data that were not 
collected blind have substantially higher effect sizes and smaller p values, confirming that observer 
bias can compromise data reliability. We discuss methods to minimize observer bias and ensure data 
reliability in experiments and meta-analysis, and urge researchers, editors and peer reviewers not to 
neglect blind data recording. 
 
Tuesday - 15:42 
Olfactory modulation of honeybee aggressiveness 
Morgane Nouvian  
 
QBI, the University of Queensland, Brisbane, QLD, Australia 
Authors: Morgane Nouvian; Martin Giurfa; Judith Reinhard 
 
Abstract: Aggression is an innate behaviour and a crucial element in the competition for food, mates 
and territory as well as a defence mechanism against predators. The defensive behaviour of the 
honeybee Apis mellifera aims at the protection of its nest, which contains the food, brood and the 
only reproductive individual of the colony, the queen. Despite the common use of this insect as a 
model in neuroscience, few studies have investigated to date the neural and molecular bases of its 
aggressive behaviour. One possible reason for this was the lack of a reliable assay to assess the 
individual aggressiveness of bees under controlled laboratory conditions. Here we introduce a novel, 
arena-based assay that successfully induces bees to sting in a context different from that of the hive 
defence. Importantly, this assay triggers stinging responses using jerky movements and dark colour of 
the target rather than electric shocks, thus providing conditions very similar to the ones naturally 
experienced by the bees. We then used this assay to investigate whether plant odours or pheromonal 
compounds modulate aggression in the honeybee, when presented alone or along with the major 
alarm pheromone component isopentyl-acetate (IPA). We show that three plant odours (linalool, 2-
phenylethanol and to a lesser extent lavender) significantly reduce the bees' responsiveness to IPA, 
even at very low concentrations (10% IPA vs 0.075% plant odours). Using an odour-conditioning 
assay, we further checked that plant odours do not simply 'mask' IPA when presented together. This 
suggests that the effect of plant odours may be due to their potential alteration of IPA processing in 
the olfactory system. Our results highlight the crucial role olfaction plays in eliciting and controlling 
aggressive behaviour in bees.  
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Tuesday - 15:54 
Olfactory signall ing in a species complex: the crimson rosella (Platycercus elegans)  
Milla Mihailova  
 
Centre for Integrative Ecology, Faculty of Science, Deakin University, Victoria, Australia 
Authors: Milla Mihailova, Mathew L. Berg, Katherine L. Buchanan, Jacqui L. Adcock, Andrew T.D. 
Bennett 
 
Abstract: Traditionally, birds were widely regarded as relying primarily on their visual and acoustic 
senses for communication. The role of chemical cues in avian communication is still little known. 
Within Psittaciformes, only a handful of studies have investigated the role that olfaction might play in 
signalling. The crimson rosella (Platycercus elegans) is an ideal candidate for studying olfactory 
signalling. It is a highly variable species, featuring a series of gradually divergent populations, which 
differ greatly in plumage colouration. The species also produces a distinct and strong odour, which 
has never been investigated. In this study, we combined field and lab-based behavioural experiments, 
along with chemical analyses of the plumage odour. Using experimental odours placed at nestboxes 
during incubation, we found that females could detect odour differences between species, subspecies 
and conspecific sexes. Lab-based behavioural two-choice experiments also revealed that both males 
and females were able to recognise and showed preference for their own species odour. We also 
conducted behavioural choice experiments on wild ringtail and brushtail possums at nesting sites and 
in urban environments and found that both species responded significantly differently when displayed 
with odour from P. elegans, a mammalian predator or a sham control. Using gas chromatography 
mass spectrometry (GCMS), we found evidence suggesting that P. elegans produce chemical labels, 
which convey information about subspecies, sex, age class and virus infection. These data show that 
crimson rosella individuals vary greatly in odour composition and may use odour as an important cue 
for species, subspecies, sex, age class and disease status.  
 
Tuesday - 16:06 
Mate familiari ty drives long-term monogamy in a l izard: evidence from a thirty-one-
year f ield study 
Stephan Leu  
 
School of Biological Sciences, Flinders University, Adelaide, Australia 
Authors: Stephan Leu; Dale Burzacott; Martin Whiting; Michael Bull 
 
Abstract: The mate familiarity hypothesis suggests that long-term monogamy with the same partner 
results in higher reproductive fitness than sequential monogamy with multiple partners. Long-term 
monogamy is most prevalent in birds but is also found in other taxa, including lizards. In birds it is 
suggested that familiarity improves the coordination of biparental care, but other selection pressures 
must drive long-term monogamy in non-avian systems that lack biparental care. We combined a 31-
year field study of the long-lived, monogamous Australian sleepy lizard, Tiliqua rugosa, with 
continuous behavioural observations through GPS data logging, in one year, to investigate the 
duration of pair bonds and how mate familiarity affects pairing and mating behaviour. Sleepy lizards 
formed long-term pair bonds, frequently exceeding 10 years. In the year when we conducted detailed 
observations, familiar pairs mated significantly earlier than unfamiliar pairs, irrespective of body size 
and previous pairing experience, factors that commonly influence reproductive success in other 
species. Early mating often equates to higher reproductive success, and we infer that is the case in 
sleepy lizards. We propose two proximate mechanisms that may allow familiar pair partners to mate 
earlier than unfamiliar partners. First, they may have improved coordination of reproductive sexual 
cycles to reach receptivity earlier and thereby maximise fertilisation success. Second, they may forage 
more efficiently, benefiting from effective information transfer and/or cooperative predator detection. 
Regardless of the mechanism, our observations of sleepy lizard pairing behaviour support the mate 
familiarity hypothesis as an explanation for long-term monogamy, even in the absence of biparental 
care.   
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Tuesday - 16:18 
Personali ty predicts plast ici ty of resource defence in male superb fairy-wrens 
Michelle Hall  
 
Department of Zoology, University of Melbourne, Australia 
Authors: Michelle L Hall; Thari Parson; Raoul A Mulder 
 
Abstract: Consistent individual differences in behaviour (animal personality) occur in many animal 
taxa. Understanding the evolutionary basis of behavioural variation within and between individuals 
requires determining fitness consequences in the wild. Individual behavioural differences have been 
quantified in a variety of animal taxa using the ‘proactive-reactive’ behavioural axis. Individuals at the 
‘proactive’ end of the range tend to be bold, aggressive, fast explorers that are less sensitive to external 
cues, whereas ‘reactive’ individuals tend to be shy, less aggressive, slow explorers, and more sensitive 
to external cues. We tested whether behavioural types differed in their strategies for defending 
resources, using a territorial songbird, the superb fairy-wren (Malurus cyaneus). We predicted that 1) 
proactive individuals would respond more aggressively than reactive individuals to simulated territorial 
intruders, and 2) that reactive individuals would be more sensitive to differences in the threat level of 
the simulated intrusion than proactive individuals. We captured marked wild birds to conduct brief 
behavioural assays, quantifying behavioural variation in terms of exploration behaviour in captivity 
before releasing them back onto their territories. We simulated territorial intrusion with on-territory 
playback, presenting experimentally shortened and lengthened trill songs to represent low-threat and 
high-threat intrusion respectively. We found 1) no difference between fast explorers (proactive) and 
slow explorers (reactive) in the intensity of their overall response to playback. However, 2) slow 
explorers responded more intensely to long- than short-trill playback, whereas fast explorers did not 
respond differently to the different threat-levels of playback. Our findings provide some of the first 
evidence from a wild population that ‘reactive’ individuals show more behavioural plasticity in 
responding to social stimuli than ‘proactive’ individuals.  
 
Tuesday - 16:30 
Individual differences in social connectedness are related to reproductive outcomes 
in wild female eastern grey kangaroos (Macropus giganteus)  
Clementine Menz  
 
School of Biological Sciences, The University of Queensland, St Lucia, QLD, Australia 
Authors: Clementine Menz; Emily Best; Natalie Freeman; Simon Blomberg; Ross Dwyer; Anne 
Goldizen 
 
Abstract: Studies of some mammal species over the past decade have demonstrated that close 
relationships and strong social connectedness can enhance the longevity and offspring survival of 
individuals. Our recent research on a wild population of eastern grey kangaroos, a gregarious 
macropod species once thought to have minimal social organisation, has shown that females assort 
into socially distinct communities that overlap spatially, and demonstrate preferences for associating 
with particular individuals. The current study aimed to extend our previous work by investigating the 
relationship between social preferences and reproductive success in female kangaroos. Over a four-
year period, grouping patterns, space use, and reproductive events were quantified from a population 
containing approximately 250 individually identified female kangaroos. Multiple daily records of 
group membership during temporally overlapping two-year periods were integrated to develop social 
networks and to calculate pair-wise associations, from which individual metrics of social integration 
were derived. Information on individuals’ space use was incorporated with this social data using a 
novel statistical technique to determine which pairs of females associated more than expected based 
on home range overlap alone. Females who had more such preferred associates over a two-year 
period were more likely to have a young that survived to permanent emergence from the pouch the 
following year. Females with a high measure of cliquishness (i.e. whose associates were connected 
amongst each other) also experienced similar reproductive benefits. While the mechanisms 
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underlying these patterns are currently unclear, our findings suggest that social bonds may offer 
individual-level benefits in macropod species.   
 
Tuesday - 16:42 
Juvenile Tectocoris diophthalmus (Hemiptera: Scutelleridae):  l iving in a nymphal 
society. 
Raelene Giffney  
 
Department of Biological Sciences, Macquarie University 
Authors: Raelene Giffney, Darrell Kemp 
 
Abstract: Many insects are gregarious in their juvenile stages, which may provide benefits by 
reducing predation, enhancing thermoregulation and/or increasing growth rates. Batch oviposition 
and synchronous hatching set the stage for sibling group formation, including the potential for 
cooperative group living. Juvenile Tectocoris diophthalmus (Hemiptera: Scutelleridae) are gregarious, 
and possess both aposematic colours and chemical defenses. We conducted field surveys of naturally 
occurring groups to determine the mean group size and age (from first to fifth instar) of individual 
group members. Using experiments in both the field and laboratory, we tested the degree of fluidity 
in group membership, and whether unrelated individuals readily associate with each other. We 
present evidence that T. diophthalmus nymphs live in societies rather than existing as random 
aggregations of individuals, and utilize reciprocal tactile and substrate-borne vibratory communication. 
Mean group size, instar homogeneity and relatedness were seen to diminish over the course of 
juvenile development. These findings suggest that nymphal societies in T. diophthalmus nymphs are 
not exclusively based upon kinship. Cooperation and group merging may prove adaptive due to 
improved resource exploitation, the increased efficiency of aposematic signaling, and/or the dilution 
of per-individual predation risk.   
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– DAY TWO – 
 

Wednesday - 9:55 
Technicolour deceit :  sensory drive and the evolution of colour-polymorphic prey 
lures 
Thomas White  
 
Department of Biology, Macquarie University, Sydney, Australia 
Authors: White Thomas; Kemp Darrell 
 
Abstract: Animal visual signals are often polymorphic, and sensory drive theory contends that such 
extreme variation may be predictably driven by features of signalling environments and receiver 
physiology. Our understanding of sensory drive as an engine for signal diversification, however, is 
taxonomically and functionally limited. The conspicuous body colours of orb-weaving spiders have 
recently been implicated in prey-attraction across multiple families. Such systems present novel 
opportunities for exploring the role of sensory drive in promoting and maintaining polymorphism in a 
poorly understood class of visual signals: colour-based prey lures. Here I present data from an 
ongoing study of Gasteracantha fornicata, a polymorphic species of orb-weaver with a geographic cline 
in relative morph frequency. Fine-scale data on habitat structure and prey composition suggest that 
micro-scale variation in signalling environments (i.e. canopy openness, light intensity and spectral 
quality) and receiver physiology interact to shape the relative fitness of morphs. Visual modelling and 
analyses of local flower communities also offer insight into how colour-based lures may act as either 
sensory traps via mimicry of food resources and/or through the exploitation of innate sensory biases. 
Theoretically grounded studies in this and related systems have great potential to uncover the 
ecological and evolutionary principles governing lure-based signalling. More broadly, such work can 
test and develop theory in visual ecology, predator-prey dynamics, and the evolution of 
polymorphism.  
 
Wednesday – 10:07 
Brood-site deception by New Zealand orchids? 
Anne Gaskett  
 
Biological Sciences, University of Auckland, New Zealand 
Authors: Anne Gaskett, Michelle Kelly, Richard Toft 
 
Abstract: Classic brood-site deceivers such as Rafflesia and Titan Arum flowers mimic the scents 
and colours of rotting carcasses and are pollinated by female flies seeking oviposition sites. Australian 
and New Zealand Helmet orchids (Corybas, Nematoceras and related genera) have no nectar and are 
often assumed to be brood-site deceptive, mimicking mushrooms to fool female fungus gnats 
(Mycetophilidae) into acting as pollinators. We monitored pollination and insect visitors to the NZ 
endemic spurred helmet orchid, Corybas 
cheesemanii. Natural pollination rates were ~25% and 50% of bagged orchids set seed via 
autonomous self-pollination. We trapped mostly flies (Mycetophilidae, Anisopodidae and 
Lauxaniidae), but orchids, mushrooms and controls did not attract significantly different fauna and 
both male and female insects were caught. Analyses of spectral reflectances and volatile odours 
indicate no fungal scent or colour mimicry. Instead, the orchids reflected UV that contrasted strongly 
with the forest floor. Rather mimicry of mushrooms, these orchids may attract pollinators by 
exploiting insects’ strong sensory bias for UV. We propose that C. cheesemanii is less specialized than 
assumed, attracting both male and female insects via sensory exploitation rather than brood-site 
mimicry. 
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Wednesday - 10:19 
Background odour may impair detection of chemical signals for social recognit ion 
Mark Elgar  
 
Department of Zoology, University of Melbourne, Australia 
Authors: Jenna Conversano; Eunice Tan; Ellen van Wilgenburg; Mark Elgar 
 
Abstract: Effective communication requires precise signals that can be detected reliably against 
background noise.  To demonstrate an impact of background noise on social signals it is necessary to 
distinguish its effects on signal reception from that on behaviour more generally. The ability of 
workers of Iridomyrmex purpureus to distinguish between nestmates and non-nestmates was 
impeded by the presence of background odour: workers antennated more frequently in trials 
involving non-nestmates than nestmates, and did so more frequently in the presence of background 
odour.  However, the presence of background odour did not influence the level of aggression, which 
was explained only by the identity of the workers. These data reveal the impact of background odour 
on social signalling, by confirming its effect on signal reception, rather than behaviour more generally.  
 
Wednesday - 11:00 
Host location in Eucalyptus-feeding psyll ids: sight matters more than smell 
Kevin Farnier  
 
Department of Zoology, La Trobe University, Melbourne, Australia 
Authors: Kevin Farnier; Adrian Dyer; Martin Steinbauer 
 
Abstract: Psyllids are tiny sap-sucking Hemiptera which have diversified greatly with their 
angiosperm host plants. There are approximately 350 species native to Australia, feeding 
predominantly on acacias and eucalypts. Eucalypt-feeding psyllids are frequently described as host-
specific although they have been shown to utilise novel hosts in the absence of the primary host. 
Recent studies have indirectly demonstrated that nutrition determines psyllid host range as well as 
their preference for a certain leaf types. However, unlike in other Sterrnorhyncha (e.g. aphids and 
whiteflies), psyllid mechanisms underlying host location have received little attention. We have found 
that eucalypt host volatiles fail to attract psyllids suggesting that their foraging is not mediated by 
semio-chemicals. This led us to test psyllid visual responses. We observed clear inter-specific 
differences in colour preference and a clear preference for the colours of young over old leaves by 
two out of three species tested. Two species exhibited strong preferences for long wavelengths “red” 
stimuli and one positively discriminated young red from adult “green” host leaves. Because psyllid 
visual systems haven’t been studied using electrophysiological techniques, it is not clear whether true 
colour vision mediates their colour preferences. Nevertheless, bioassays evaluating psyllid responses 
in the presence of achromatic stimuli do not suggest that an intensity or contrast-dependant 
mechanism is responsible for attraction to “red”. Our findings suggest that psyllids use foliar pigments 
to identify host species and as an indicator of leaf physiology. Our findings have important 
implications for interpreting hemipteran perception of anthocyanin-rich (red) leaves, which has only 
received thorough consideration in relation to aphid perception of autumnal (senescing) leaves. 
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Wednesday - 11:12 
Noisy miners plan their foraging route when harvesting nectar,  but not when 
harvesting invertebrate prey 
Danielle Sulikowski  
 
School of Psychology, Charles Sturt University, Bathurst, Australia 
Authors: Danielle Sulikowski; Darren Burke 
 
Abstract: Noisy miners (Australian honeyeaters) feed on both nectar and invertebrates. The 
distributions of these two food resources differ: nectar is a static, visually cued resource that depletes 
and replenishes in a predictable way while invertebrates are cryptic and mobile.  If the cognitive 
mechanisms that underpin foraging have been adapted to increase foraging efficiency, we might 
predict the competing demands of nectar and invertebrate food sources to result in (at least) two sets 
of divergent mechanisms.  Previous studies have provided strong evidence of two such cognitive 
systems.  In the present study, wild-caught captive birds were allowed to forage through arrays of 
feeder containing either nectar (sucrose) or invertebrate (mealworm) prey.  When foraging for nectar, 
birds made more search errors if they were unable to plan their foraging route, while search efficiency 
for invertebrate prey was not affected in this way. Moreover, birds were able to forage reasonably 
efficiently for both food types concurrently, suggesting that the divergent cognitive mechanisms 
involved may be (at least partly) structurally and functionally independent.  
 
Wednesday - 11:24 
Boldness and feeding voracity of the European garden spider along a gradient of 
anthropogenic disturbance 
Elizabeth Lowe  
 
School of Biological Sciences, The University of Sydney 
Authors: Elizabeth Lowe; Jutta Schnider; Dieter Hochuli; Shawn Wilder 
 
Abstract: The increasing size and density of urban centres affects animal diversity and abundance 
globally. Animals that survive and thrive in cities, the urban exploiters, may adapt to novel 
environments and conditions through either behavioural plasticity or genetic changes in behaviour. 
There is substantial evidence that the behaviour of birds differ in urban and rural populations, but 
little is known about the behavioural adaptations of invertebrates to urbanisation. Our aim was to 
determine whether the feeding voracity and boldness of a common spider (Araneus diadematus) 
correlated with anthropogenic disturbance and landscape variables across multiple scales.  In addition, 
we tested if their behaviours were plastic or relatively fixed after bringing them into constant 
conditions in the laboratory. One hundred and sixty five spiders were collected from 15 sites along an 
urban gradient in Hamburg, Germany. We tested the response of individuals to threat, their activity 
in a novel environment and their feeding veracity, as well as group tolerance for living in high density. 
There were significant correlations between behavioural traits, and we found evidence that individuals 
demonstrate repeatable behaviours. Spiders from sites with an intermediate level of urbanisation 
showed the greatest activity in novel environments but ate a lower percentage of their captured prey 
and response to threat differed significantly between sites. Our study highlights the importance of 
integrating behaviour and broad scale landscape ecology when investigating the effect of urbanisation 
on local wildlife.  
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Wednesday - 11:36 
Should I stay or should I go? Potential  sources of intra-population variat ion in 
painted turtle (Chrysemys picta)  hatchling overwintering strategy  
Julia Riley  
 
Department of Biological Sciences, Macquarie University, Sydney, Australia 
Authors: Julia Riley; Glenn Tattersall; Jacqueline Litzgus 
 
Abstract: In Canada, painted turtle (Chrysemys picta) hatchlings spend their first winter either 
aquatically after fall emergence from the nest, or terrestrially within their natal nest chamber with 
subsequent spring emergence from the nest. The occurrence of these two strategies varies among 
populations throughout the species’ range, and temporally within the same population; however, the 
factors that determine the strategy employed by a given clutch are not well understood. The objective 
of our study was to examine potential triggers of overwintering strategy expression, including nest 
environmental characteristics, predator interactions, and hatchling phenotype. We examined 
hatchling overwintering strategy of 52 C. picta nests in Algonquin Park, Ontario. During 2010-11 and 
2011-12, a data logger was placed within each nest to record temperature, soil texture was quantified, 
and nests were caged to prevent predation. Nest microhabitat variables were recorded at oviposition 
and monthly during incubation. In the fall of 2010, hatchlings emerged from 12% of the nests. In the 
fall of 2011, hatchlings from 50% of the nests emerged. We tracked hatchlings in the fall post-
emergence and 45% (38/85) of hatchlings reached water within 24 hours post-release, and surprisingly 
43% of hatchlings moved towards grass and woody brush piles away from the nearest waterbody. 
Preliminary analyses indicate that none of the environmental characteristics we measured influenced 
overwintering strategy, nor was overwintering strategy associated with mammalian or avian predator 
interactions. Instead, nest emergence was associated with predation by Sarcophagid fly larvae. Body 
condition and righting response did not differ between hatchlings using the two overwintering 
strategies. Future work should compare the costs and benefits of overwintering aquatically versus 
terrestrially in hatchling C. picta.   
 
Wednesday - 11:48 
Head capsule stacking by caterpil lars as a defense against natural enemies: are more 
heads better? 
Petah Low  
 
School of Biological Sciences, The University of Sydney, Australia 
Authors: Petah A. Low; Clare McArthur; Dieter F. Hochuli 
 
Abstract: Herbivores employ a variety of chemical, behavioural and morphological defences to 
reduce mortality from natural enemies. In some nolid caterpillars, including the gumleaf skeletoniser 
Uraba lugens, the head capsules of successive instars are retained and stacked on top of each other 
and it has been suggested that this could serve as a defense against natural enemies. We tested this 
hypothesis by comparing the survival of groups of U. lugens caterpillars, allocated to one of three 
treatments: “–HC”, where stacked head capsules were removed from all individuals, “+HC”, where 
the caterpillars retained their stacked head capsules, and “mixed”, where only half of the caterpillars 
in a group had their stacked head capsules removed. We also conducted predator choice trials to 
investigate possible mechanisms by which head capsule stacking could act as a defense. Although we 
found no difference in predation rate between the three treatments, within the mixed treatment, 
caterpillars with head capsules were more than twice as likely to survive. Additionally, seven of the 
nine instances of parasitism were to –HC caterpillars. During the predator choice trials, the –HC 
caterpillar was attacked by the pentatomid bug in four out of six trials. In the two trails where the +HC 
caterpillar was attacked, the bug was observed poking its rostum through the head capsule stack 
several times, while the caterpillars were observed using the head capsule stack to fend off the bug’s 
rostrum. Both of these behaviours contributed to prolonging the time taken for the bug to overcome 
the caterpillar. Our results support the hypothesis that the retention of moulted head capsules by U. 
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lugens provides some protection against their natural enemies and suggest that this is because stacked 
head capsules can function as a false target for natural enemies as well as a weapon to fend off 
attackers.  
 
Wednesday - 12:00 
Energetic cost of predation. 
Patricio Lagos  
 
Macquarie University 
Authors: Patricio Lagos; Marie E. Herberstein 
 
Abstract: The risk of predation is known to negatively affect many aspects of prey. They may kill or 
seriously injure them, reducing survival. The risk of predation also restricts the habitats animals use, 
both in size and quality. Moreover, it has physiological costs, such as increased oxidative damage and 
increase in stress hormone. It has also been proposed that predation has an energetic cost for the 
prey, which is represented by an instantaneous increase in the metabolic rate. The evidences 
supporting this hypothesis comes mostly from fishes, but little is known about the energetic cost of 
predation on invertebrates in general. Here, we present our experiments measuring the effect of a 
predatory cue on the resting metabolic rate (RMR) of the Black Field Cricket (Teleogryllus 
commodus). We predict that metabolic rate should increase when crickets are presented with 
chemical predatory cues. We also predict that this effect should be higher on females than males, 
since females are the ones looking for mates, while males only wait and call, making females more 
susceptible to predation. Results show no differences between sexes, but a nearly two-fold increase in 
the RMR with the addition of a cue from a predator, without an increase in activity. This results 
support previous findings in vertebrates, and indicate that physiological mechanisms are involved in 
the response of prey when facing a predator. We discuss the possibility that this response is mediated 
by octopamine, the stress hormone in insects.  
 
Wednesday - 12:12 
Hierarchical assessment of avian re-nesting behavior under risk of predation: 
population-level,  across- and intra-individual responses.  
Christa Beckmann  
 
Centre for Integrative Ecology, Deakin University, Waurn Ponds, Australia 
Authors: Christa Beckmann; Peter Biro; Kathy Martin 
 
Abstract: Animal behavior is most often studied at the mean- and across-individual levels.  However, 
individuals can also differ in their intra-individual (residual) variation, but this has been virtually un-
studied in non-human animals and has never been studied in the field.  Here, we statistically 
decompose behavioral variation into all three levels to gain a better understanding of avian re-nesting 
behavior under risk of predation in the wild.  We followed 62 marked pairs of grey fantails 
(Rhipidura albiscapa) across an entire breeding season and quantified re-nesting behavior under risk 
of nest predation (194 nesting attempts).  On average, individual female fantails increased distances 
moved, and decreased height of nests, with each successive nest failure, suggesting attempts to move 
away from risky areas/habitats.  In addition, re-nests were placed closer to the previous one if it was 
successfully fledged than if it was abandoned during building or was predated.  Females did not 
consistently differ in re-nesting behavior (i.e. no across-individual variation in intercepts and slopes).  
However, females differed in the predictability of distances moved between nests, and predictability of 
the heights of these nests, suggesting perhaps that relatively unpredictable females (with higher 
residual variance) are more risk averse.  Importantly, none of the mean-level trends described above 
were evident if we did not account for these individual differences in the re-nesting predictability (by 
fitting a unique individual-specific residual variance parameter).  These results highlight the need to 
consider variation at mean-, across-individual, and intra-individual levels whenever possible when 
studying labile traits such as behavior.   
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Wednesday - 12:24 
Crypsis in cuckoo eggs: who are they hiding from? 
Ros Gloag  
 
School of Biological Sciences, University of Sydney, Australia 
Authors: Ros Gloag; Laurie-Anne Keller; Naomi Langmore 
 
Abstract: Interspecific arm’s races between cuckoos and their hosts have produced remarkable 
examples of mimicry, with parasite eggs evolving to match host egg appearance and so evade removal 
by hosts. Certain Australasian bronze-cuckoo species, however, lay eggs that are cryptic rather than 
mimetic. These eggs are coated in a low-luminance pigment that camouflages them within the dark 
interiors of hosts’ nests. We investigated whether bronze-cuckoo egg crypsis is likely to have arisen 
from the same coevolutionary processes known to favour egg mimicry in other lineages of parasitic 
birds. We added high and low luminance painted eggs to the nests of large-billed gerygones 
(Gerygone magnirostris), a host of the little bronze-cuckoo (Chalcites minutillus). Gerygones rarely 
rejected either egg type, nor did they reject natural cuckoo eggs. Cuckoos, in contrast, regularly 
removed an egg from clutches before laying their own and were five times more likely to remove a 
high luminance model than its low luminance counterpart. Given that we found one third of all 
parasitized nests were exploited by multiple cuckoos, our results suggest that competition between 
cuckoos has been a key selective agent for egg crypsis. In such intraspecific arms races, crypsis may be 
favoured over mimicry because it can reduce the risk of egg removal to levels below chance.  
 
Wednesday - 12:36 
Experimental manipulation of hatching asynchrony magnitude influences sibling 
competit ion run and outcome 
Thomas Merkling  
 
Department Ecology, Evolution, Genetics, Australian National University, Canberra, Australia ; 
Université Paul Sabatier, Toulouse, France 
Authors: Thomas Merkling, Lena Agdere, Elise Albert, Romain Durieux, Scott A. Hatch, Etienne 
Danchin, Pierrick Blanchard 
 
Abstract: In unpredictable environments, any tactic allowing avian parents to gain greater control 
over food distribution to adjust brood size according to environmental conditions should be favoured. 
Hatching asynchrony, which occurs whenever incubation commences before clutch completion, has 
been suggested to be such a tactic among birds. For instance, the' sibling rivalry hypothesis' states that 
the natural hierarchy establishment, concomitant to hatching asynchrony, should reduce sibling 
competition and allow parents to preferentially feed the older chick, with the younger eventually dying 
from starvation when conditions are poor. Some studies have tested this hypothesis, but none of them 
investigated the effect of an upward and downward manipulation of hatching asynchrony on chick 
behaviour, growth and survival. We conducted such an experiment on the black-legged kittiwake 
(Rissa tridactyla), a species where the older chick can physically attack its younger sibling. In 
accordance with this hypothesis, synchronous hatching increased aggression and feeding rates at the 
brood level, but the reverse was true for begging rates. Moreover, with increasing hatching asynchrony 
the younger chick was attacked and begged proportionally more often, had slower growth and was 
more likely to die than its sibling. Altogether, our results suggest that the natural magnitude of 
hatching asynchrony may be adaptive as it moderates sibling competition and chick losses.  
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Wednesday - 12:48 
Prenatal communication: do chicks in the egg l isten to their parents? 
Mylene Mariette  
 
Centre for Integrative Ecology, Deakin University, Geelong, Australia 
Authors: Mylene M. Mariette; Kate L. Buchanan  
 
Abstract: Across taxa, the ability of embryos to perceive and even respond to external acoustic 
stimulations has long been suspected but mostly overlooked in studies of parental care. Yet, pre-natal 
parent-offspring communication may have many adaptive functions, including hatching time 
optimization, facilitation of early parent-offspring recognition or neural development stimulation. 
Here, we tested whether zebra finch parents stimulate their eggs acoustically during incubation, and 
whether such stimulation affects offspring developmental rate and fitness. In an aviary experiment, we 
manipulated incubation onset and then recorded parental behaviour and communication during 
incubation. We found that in the few days preceding hatching, some parents emitted a specific call 
type whilst alone in the nest, which had never been recorded in other contexts. In a follow up 
experiment, we incubated whole clutches (n=50) in artificial incubators broadcasting either 
“incubation calls” or control contact calls. Under these standard incubation conditions, time to 
hatching still varied by up to two days between eggs, regardless of egg size or order in the laying 
sequence. However, exposure to “incubation calls” did not appear to accelerate or delay time to 
hatching. Nonetheless, while nestlings from treatment eggs were not larger than controls, they 
received more food from their parents, possibly to sustain a higher neuronal activity. Our results 
highlight an unidentified mechanism for parents to affect their offspring’s developmental trajectories. 
These findings have implications both in ecology for understanding how birds fine-tune hatching time 
to current environmental conditions and in neurobiology, regarding the adaptive benefits of pre-natal 
learning.  
 
Wednesday - 14:00 
Spiders in virtual space: A novel paradigm for studying cognit ion in jumping spiders 
Tina Peckmezian  
 
Department of Biology, Macquarie University, Sydney, Australia 
Authors: Tina Peckmezian; Phillip Taylor; Greg Hunsburger 
 
Abstract: Virtual reality (VR) environments are increasingly being used in the behavioural sciences 
to simulate the natural world while allowing precise control of experimental variables. Here, we 
outline a novel VR system for studying the perceptual and cognitive mechanisms of jumping spiders, 
which are well-known for their ability to solve complex computational tasks. We conduct two stages of 
experimentation with separate groups of field collected Servaea incana jumping spiders in order to (1) 
characterize behaviour within the virtual environment, and (2) determine its relationship to 
experiences and behaviour in the real world (RW).  In stage 1, spider behaviour and activity patterns 
are characterized as spiders navigate a virtual world populated with objects of varying shapes and sizes, 
with both light and dark regions in space. We find that spiders tend to treat virtual objects as real, with 
a propensity towards edges, moving prey-like stimuli and darker regions of space. In stage 2, spiders 
are placed in a large arena and allowed to build a nest which is subsequently paired (group A) or 
unpaired (group B) with a coloured beacon in the RW. After 48h inhabiting this home enclosure, 
spiders are transferred to an identical enclosure (with nest site absent) and assessed for  behaviour 
towards this beacon in both RW and VR test trials. We find that spiders learn the beacon-nest site 
association in the RW,  and that RW experience significantly influences behaviour in the VR. 
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Wednesday - 14:12 
Peak shift  in honey bee olfactory learning 
Samuel Andrew  
 
Department of Biological Sciences, Macquarie University, Sydney, Australia 
Authors: Samuel C. Andrew; Clint J. Perry; Andrew B. Barron; Katherine Berthon; Veronica Peralta; 
Ken Cheng 
 
Abstract: Peak shift is a discrimination learning phenomenon which leads to the favouring of novel 
stimuli to avoid stimuli linked with negative experiences. If animals are trained with two similar stimuli 
such that one is rewarding (S+) and one punishing (S−), then following training animals show a 
greatest preference not for the S+, but for a novel stimulus that is slightly more different from the S− 
than the S+ is. This peak shift phenomenon has been widely reported for vertebrates and has recently 
been demonstrated for bumblebees and honey bees. To explore the nature of peak shift in 
invertebrates further, we have examined the properties of peak shift in honey bees trained in a free-
flight olfactory learning assay. Hexanal and heptanol were mixed in different ratios to create a 
continuum of odour stimuli. Bees were trained to artificial flowers such that one odour mixture was 
rewarded with 2 molar sucrose (S+), and one punished with distasteful quinine (S−). After training, 
bees were given a non-rewarded preference test with five different mixtures of hexanal and heptanol. 
Following training bees’ maximal preference was for an odour mixture slightly more distinct from the 
S− than the trained S+. This effect was not seen if bees were initially trained with two distinct odours, 
replicating the classic features of peak shift reported for vertebrates. We propose a conceptual model 
of how peak shift might occur in honey bees. We argue that peak shift does not require any higher 
level of processing than the known olfactory learning circuitry of the bee brain and suggest that peak 
shift is a very general feature of discrimination learning.  
 
Wednesday - 14:24 
Learning from lizards: Young but not old l izards use social information to learn a 
novel association task 
Daniel Noble  
 
Department of Biology, Macquarie University, Sydney, Australia 
Authors: Daniel W.A. Noble; Richard W. Bryne; Martin J. Whiting 
 
Abstract: The use of social information to learn novel tasks has been studied vigorously in mammals 
and birds, for which complex social behaviour is widespread. However, reptiles also need to process 
social information and yet have been poorly represented in cognitive studies. We presented ‘young’ 
and ‘old’ lizards with a conspecific individual demonstrating either an instrumental task (learn to flip a 
lid) or an association task (learning to flip only the blue, but not white, lid) and compared the success 
of these lizards to control lizards, which were just shown another lizard. Although lizards in the social 
treatment did not perform better at an instrumental task, young lizards did use social information to 
learn an association task with lizards in the social learning treatment performing the task faster and 
choosing only the ‘blue’ dish with a higher probability. We provide the first evidence of social 
learning in a lizard and show that it is age-dependent. These results highlight the important role of 
social behaviour in reptile cognition and suggest that social learning maybe more widespread then 
previously believed.    
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Wednesday - 14:36 
Context-dependent decision strategies in archerfish and their implications for the 
design of behavioural experiments 
Cait Newport  
 
School of Biomedical Sciences, The University of Queensland, Australia 
Authors: Cait Newport; Guy Wallis; Shelby E. Temple; Ulrike E. Siebeck 
 
Abstract: The alternative forced-choice (AFC) task is commonly used in behavioural experiments 
for establishing learning and discrimination abilities across a wide range of species. One frequently 
overlooked aspect of this paradigm is the relative importance of the positive (S+) and negative (S-) 
stimulus. It is often assumed that subjects learn to associate S+ with a reward. However, it is equally 
possible that they learn to associate S- with the absence of a reward. The learned rule may have 
implications on the outcome of experiments dependent on assumptions made in the experimental 
design, and may also provide information about the decision strategies used by a particular individual 
or species. Archerfish are an increasingly popular model for testing cognition in lower vertebrates. 
We conducted three experiments to explore how they learn to complete a four-alternative forced-
choice test. In the first experiment, archerfish were able to discriminate a range of shapes in an AFC 
task. In the second experiment, we found that replacing S- with novel stimuli caused a greater 
disruption in performance than replacing S+. In the third experiment we showed that archerfish: (1) 
were likely using complex decision rules; (2) made context-dependent choices; and (3) examined 
some or all of the stimuli before making a decision when faced with multiple stimuli. Our results 
show that archerfish have a flexible learning strategy, which may facilitate exploitation of novel food 
sources. The discovery that they avoid negative stimuli fits with their generalist feeding ecology in 
which they may learn to avoid distasteful/toxic prey. At the same time, the fish demonstrate a 
willingness to try new prey, which have the potential to offer a greater reward than familiar target prey. 
The tendency of archerfish to strongly avoid S- but be more flexible when choosing between a novel 
and conditioned S+ indicates that, where possible, forced-choice experiments should be designed as 
avoidance tasks.  
 
Wednesday - 14:48 
Free-f lying Apis mell i fera  can perform complex successive size discrimination tasks 
and extrapolate learning to a novel task 
Scarlett Howard  
 
Department of Zoology, University of Melbourne, Victoria, Australia. 
Authors: Scarlett Howard; Aurore Avarguès-Weber; Adrian Dyer 
 
Abstract: Honeybees are important pollinators, but how individuals make decisions in complex 
environments is poorly understood. Recent work has established that bees can learn size rules and 
transfer knowledge to novel shapes (1). We tested if individual bees can learn ‘larger/smaller’ rules 
with a successive stimulus presentation apparatus, and whether rules could be extrapolated to novel 
stimulus sizes. Ten bees were individually trained to stimulus sets varying in shape (sizes 3-6 cm²), and 
performance was evaluated in non-rewarded tests. In a learning test bees preferred the correct size 
relation with 63.0% +/- 4.7% s.e.m. accuracy, and the bees were able to perform both extrapolation 
tasks (small stimuli sizes 1-2cm²: accuracy 62.0% +/- 3.7% s.e.m.; large stimuli sizes 7-8 cm²: 61.5% +/- 
4.1% s.e.m. accuracy). The proportion of correct choices in all non-rewarded tests was significantly 
higher than the chance expectation of 50% (Wilcoxon signed-rank test p<0.05). Conventionally it has 
been thought that applying rule learning required a large mammalian brain (1), but here we confirm 
size rule learning and show a bee with a miniature brain can use rules to learn successive foraging 
tasks, and then extrapolate information to novel situations. 
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Wednesday - 15:00 
Inter- individual variat ion in innovation performance in birds: A measure of 
cognit ive f lexibil i ty? 
Andrea Griffin  
 
School of Psychology, University of Newcastle, Newcastle, Australia 
Authors: Andrea Griffin; Françoise Lermite; Madeleine Patience; Eliza Skelton; David Guez 
 
Abstract: Innovation is increasingly recognised as a key source of phenotypical plasticity, 
evolutionary change and adaption to environmental change. In both primates and birds, cross-taxon 
variation in innovation rate, a field-based count of novel foraging behaviours, is positively correlated 
with cross-taxon variation in relative brain size, a finding that underlies the idea that innovation rate is 
a measure cognition. Using the highly invasive common myna, Acridotheres tristis, we attempted to 
validate innovation as a measure of cognitive flexibility within species. To do so, we explored the 
relationship between inter-individual variation in innovative ability and inter-individual variation in 
performance on an alternative measure of cognitive flexibility, namely a serial discrimination cue 
reversal learning task. We hypothesised that if innovative ability is a measure of cognitive flexibility 
within species, then faster innovators should be faster reversers. Contrary to expectations, results 
revealed that although faster innovators learned an initial discrimination faster, they were significantly 
slower to reverse on each of four successive cue-reversals, suggesting that innovators may be faster 
learners, but may also be more fixed in their behavioural patterns. Implications for our understanding 
of intra- and inter-species variation in innovation and and its relationship to cognition will be  
 
Wednesday - 15:12 
Learning to recognize the alarm calls of other species 
Rob Magrath  
 
Research School of Biology, Australian National University 
Authors: Robert Magrath; Brani Igic; Jessica McLachlan; Tonya Haff 
 
Abstract: Many birds and mammals gain useful information about predators by eavesdropping on 
the alarm calls of other species. This raises the puzzle of how individuals recognize these alarm calls, 
because calls vary widely in acoustic structure among species. In some cases the acoustic structure 
itself betrays meaning, but in many cases it appears that individuals must learn to recognize 
heterospecific calls. However, so far the evidence for learning is largely indirect. We report on a study 
designed to demonstrate learning by “teaching” superb fairy-wrens in the wild to respond to novel 
alarm calls. To do this we paired playback of novel “alarm calls”, to which birds did not initially 
respond, to presentation of gliding avian predators. Individuals responded by fleeing to cover to the 
novel alarm call after training, but did not flee to playback of control sounds. Furthermore, mere 
exposure to repeated playback of novel “alarm calls”, without presentation of a predator, did not 
prompt an anti-predator response. These results show that birds can learn to recognize heterospecific 
alarm calls, which helps explain the diversity of eavesdropping and has implications for understanding 
how birds cope with variation in community composition over time and space.  
discussed.   
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Wednesday - 16:00 
Taking the long way home: Testing the wil l ingness of turt les to use ecopassges to 
safely cross roads 
James Baxter-Gilbert  
 
Department of Biology, Laurentian University, Sudbury, ON, Canada, P3E 2C6 
Authors: James H. Baxter-Gilbert, Julia L. Riley, Jacqueline D. Litzgus and David Lesbarrères 
 
Abstract: Reptile populations living around roadways are known to be negatively affected by threats 
including vehicle-caused mortality, habitat fragmentation, and genetic isolation. To counter these 
threats, the use of ecopassages has been suggested to allow for habitat connectivity without the risk of 
reptile-vehicle collisions. Some studies have examined the likelihood of use of ecopassages based on 
culvert dimensions and installation methods; however, most of these studies were done in artificial 
settings. We examined the behavioural responses of painted turtles (Chrysemys picta marginata), a 
species known for its homing ability, exposed to ecopassages installed under a major highway in 
Ontario, Canada to better understand, and field test, their effectiveness in an active-highway setting. 
Turtles (n=52) were captured from a wetland west of the highway and brought to the east mouth of an 
ecopassage whereupon they were individually acclimated for 10 minutes in a spring-hinged release 
box. A researcher concealed behind a blind opened the box using a pull-cord to reveal the ecopassage, 
and observed for 20 minutes the turtle and scored its willingness to use the culvert. We found that 
while 69% of the turtles did not make a decision regarding the culvert, 21% refused to use the 
ecopassage to leave the testing area, compared to only 10% who entered the ecopassage. We found a 
much lower likelihood of ecopassage use as compared to previous results obtained from arena and 
laboratory studies. Our findings thus underscore the critical need for effective exclusion structures 
(e.g., fencing), which would ensure that road crossings occur via ecopassages only rather than allowing 
animals to circumnavigate the mitigation area as a result of low willingness to use the crossing 
structures.    
 
Wednesday - 16:03 
Fine-scale impacts on avian biodiversity due to a despotic species,  the bell  miner 
Paul McDonald  
 
Zoology, University of New England 
Authors: Nicholas Leseberg; Kathryn Lambert; Paul McDonald 
 
Abstract: Bell miners (Manorina melanophrys; Meliphagidae) are a highly social and very aggressive 
honeyeater. They are intensely despotic and cooperate in the defence of their territories against other 
bird species, leading to the almost complete exclusion of other avifauna from miner occupied regions. 
This study aimed to resolve some of the fine-scale effects of bell miner aggression on avian diversity 
both within, and also in areas adjacent to colonies, to determine the true impact of a colony on local 
avifaunal abundance. Three areas, covering the entire latitudinal range of the bell miner, were 
surveyed across both non-breeding and breeding seasons to assess the temporal and spatial impacts of 
bell miner aggression on other bird species. Bell miner colonies were found to occupy very clearly 
defined areas, with reductions in diversity strongly correlated not with the presence of bell miners per 
se, but specifically with the presence of bell miners exhibiting territoriality. In several areas miners 
were observed feeding outside of their usual colony boundaries without exhibiting aggression towards 
interspecifics. Colony presence was found to have no impact on the richness or abundance of species 
that dwell in the undergrowth. The effects of bell miner colonies on diversity were found to cease at 
the colony boundary, with richness and abundance recovering to normal levels immediately outside 
the boundary. These results have implications when considering the impact of bell miner behaviour 
on the diversity of insectivorous birds and processes, most notably the propagation of Bell Miner 
Associated Dieback, demonstrating that the influences of bell miner territoriality upon avian 
biodiversity are restricted to the confines of existing bell miner territories.   
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Wednesday - 16:09 
Behavioural foraging innovation in the Common Myna (Acridotheres trist is)  
Alexis Garland  
 
Ruhr University Bochum 
Authors: Alexis Garland, Andrea Griffin, Marjorie Perea 
 
Abstract: The common myna (Acridotheres tristis) is a highly successful invasive pest species in 
Australia. There is increasing evidence that foraging innovations are an important source of 
phenotypic plasticity, evolutionary change and adaptation in the face of environmental challenges. 
While some research has demonstrated that innovation can represent a stable individual trait, there is 
also evidence that this trait shows strong contextual effects in some respects. Wild-caught mynas from 
the Hunter Valley region of NSW (Australia) were tested for relative innovation performance (high, 
medium, low), and latency to forage in the absence or presence of a novel object. We discuss the 
effects and potential effects of social context (innovation alone, in pairs, or in groups), as well as 
geographical context (urbanization) and the relation of variation in neophobia to both of these effects.  
 
Wednesday - 16:12 
Olfactory sensit ivi ty in Kea and Kaka 
Dianne Brunton  
 
INMS, Massey University, Auckland, New Zealand 
Authors: Dianne Brunton, Anna Gsell, Jenny laycock 
 
Abstract: The olfaction capabilities of birds have been vastly underestimated. We investigated the 
sense of smell of a captive group of New Zealand endemic parrots and found strong support for the 
hypothesis that both species can detect odour. Our aim was to assess whether Kea (Nestor notabilis) 
and Kaka (Nestor meridionalis) display varying behavioural responses to different types and 
concentrations of scent in comparison to controls. We used captive parrots at Auckland Zoo and a 
range of novel odours to test olfactory ability. Video monitoring was used to measure parrot visits to 
scent stations compared to controls and to assess any tendency to explore novel odours. Although our 
sample sizes were small and individual responses varied, both species showed an ability to distinguish 
between scents and controls and to detect novel scents. Overall, Kea and Kaka distinguish between 
scents, behave differently towards concentrations of the same odour and show a tendency to explore 
novel odours. We can conclude that both Kea and Kaka have functional olfactory abilities and we 
hypothesise that scent plays a significant role in their ecology. Finally, these findings were used to 
develop behavioural enrichments for captive Kea and Kaka with the aim of allowing the birds to 
express natural behaviours and improve their welfare.   
 
Wednesday - 16:15 
Will  a warming cl imate produce smarter repti les? The influence of environmental 
temperature on learning and memory in tuatara (Sphenodon punctatus)  
Stephanie Price  
 
Allan Wilson Centre, School of Biological Sciences, Victoria University of Wellington, Wellington, 
New Zealand 
Authors: Stephanie Price; Kristine Grayson; Brett Gartrell; Nicola Nelson 
 
Abstract: Phenotypic plasticity is the environmentally sensitive production of different phenotypes 
from a single genotype and can include changes in behaviour, morphology, physiology, etc., which 
can be highly adaptive and increase fitness. The plasticity of a variety of traits has been widely studied 
in reptiles and other taxa. However, learning ability, while highly ecologically relevant and vital to 
numerous behaviours, has received comparatively little attention. Incubation temperature is known to 
influence learning ability in reptiles, but the plasticity of learning in response to ambient temperature 
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has not been well established. With global surface temperatures likely to exceed a rise of 2°C by the 
2100’s, temperature constraints on certain abilities may be reduced, benefitting some species. If 
learning is plastic in response to environmental temperature, animals exposed to warmer 
environments may demonstrate enhanced learning ability. Consequently, these individuals could have 
an improved ability to cope with novel situations and environmental stochasticity, and an increased 
likelihood of survival. Tuatara are cold-adapted reptiles endemic to New Zealand and the sole extant 
representatives of the order Rhynchocephalia. As such, understanding the responses of tuatara to a 
warmer climate is necessary for conservation management efforts and to assure their future viability. 
Their ancient lineage also makes them an important animal for studying the evolution of vertebrate 
cognitive ability. Recent translocations of tuatara from mid-latitude Stephens Island to several sites 
around New Zealand’s North Island have, for the first time, reintroduced tuatara to regions outside of 
their current ecological range, offering the opportunity to study a range of traits across multiple 
climates. As cognitive abilities could benefit from movement to warmer climates it is important that 
we assess how environmental temperature may influence learning ability and memory in this species. 
 
Wednesday - 16:18 
Supplementary food provision encourages Duvaucel’s geckos to visi t  art i f icial  
shelters following translocation 
Manuela Barry  
 
Institute of Natural and Mathematical Sciences, Massey University Albany, Auckland, New Zealand 
Authors: Alaine Holdom; Manuela Barry 
 
Abstract: Herpetofauna re-introductions are an increasing conservation management practice in 
New Zealand. However, determining translocation success is often challenging because the cryptic 
nature and secretive habits of many NZ reptile species makes them difficult to monitor, particularly at 
low densities. Furthermore, early dispersal of founders away from a release site can compromise 
successful population establishment. A conservation driven translocation of Duvaucel’s geckos 
(Hoplodactylus duvaucelii) provided an opportunity to test the effectiveness of an anchoring strategy 
following their release. Specifically, we aimed to investigate whether 1) release into artificial retreats 
(ARs) would encourage geckos to continue to use ARs and 2) temporary provision of an energy rich 
food supplement would motivate founders to settle at or in the vicinity of their release sites. In 
addition, we aimed to assess the suitability of ARs as post-translocation monitoring tools. We installed 
150 tree ARs across six release sites (25 per site). At each site, we released 15 geckos into ARs and 15 
geckos into natural shelters (180 geckos in total). We provided a food supplement within a subset of 
ARs at three release sites for two months following the release. We conducted monthly AR checks 
over one year and recorded shelter use by individual geckos. Geckos visited one third of all ARs 
throughout the monitoring period. Shelter use was greatest during the first two months following 
release and decreased over time. Temporary food supplementation had a significant positive effect on 
number of ARs used, AR visitation rate and number of individual geckos encountered in ARs.  While 
geckos visited ARs regardless of their individual release treatments (released in AR or in natural 
shelter), they tended to use a greater proportion of ARs into which a gecko was released in 
comparison to ARs into which no gecko was released.   
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Wednesday - 16:21 
Temperature-dependent colour change in wild bearded dragon l izards, Pogona 
vit t iceps  
Kathleen Smith  
 
Department of Zoology, University of Melbourne 
Authors: Kathleen Smith; Viviana Cadena; John Endler; Devi Stuart-Fox 
 
Abstract: An important potential function of colour change in terrestrial ectotherms is to aid 
thermoregulation; however, the extent of temperature-dependent colour change has rarely been 
quantified, and never on individuals in the wild. In this study, we focused on the Australian bearded 
dragon lizard, Pogona vitticeps, which is well known for its marked colour change and colour 
variation across different populations. We conducted controlled experiments on 10 wild-caught 
lizards from north-west Victoria and assessed the extent of individual colour change in response to 
two “extreme” temperatures (15°C and 40°C). Lizards showed substantial animal-visible (UV-Vis) and 
near infrared (NIR) skin reflectance change in response to temperature for dorsal but not ventral 
body regions. We qualified change in dorsal reflectance with photographs taken simultaneously 
during experiments. To further assess the relationship between colouration and temperature of the 
lizards in their natural habitat, each lizard was released, radio-tracked, and observed at least once 
every other day for two months (October-November 2013). We recorded body colouration using 
digital photos taken remotely at the beginning of each observation and recorded core body 
temperature from the implanted radio telemeter.  We found a consistent relationship between colour 
and core body temperature in free-ranging bearded dragons. These data provide important insight 
into the significance and function of colour change in bearded dragons, and terrestrial ectotherms 
more generally.  
 
Wednesday - 16:24 
Male size and condit ion affects sperm number and rates of replenishment in 
mosquitofish 
Rose O'Dea  
 
Division of Evolution, Ecology and Genetics, Australian National University, Canberra, Australia 
Authors: Rose O'Dea; Megan Head; Michael Jennions 
 
Abstract: Condition-dependence is thought to be important for maintaining genetic variation in 
sexual traits in the face of strong selection. Historically, research has focussed on investigating 
condition-dependence of pre-copulatory traits such as male ornaments, but recently there has been 
increasing focus on how condition influences traits that contribute to selection which occurs after 
mating. While it has been shown that ejaculate traits in males exhibit condition dependence, little is 
known about how male resource status or condition affect rates of sperm replenishment after mating. 
We counted sperm number in ejaculates stripped from large and small mosquitofish (Gambusia 
holbrooki) after three weeks in high or low food treatments. We then stripped their ejaculates again 1, 
2, 3, 4 or 5 days later to look at sperm replenishment. Both male size and diet influenced sperm 
number. Large and high-fed males had more sperm than small and low-fed males. Sperm 
replenishment was also influenced by size and diet. Large high-fed males showed high levels of sperm 
over the five days, while small low-fed males showed low levels of sperm over the five days. In 
contrast, large low-fed and small high-fed males increased their sperm numbers over the first three 
days. This study highlights differential rates of sperm replenishment owing to male resource-status 
and condition. In species where mating is frequent and sperm competition is high, condition 
dependence of sperm number and replenishment rate may contribute to variation in reproductive 
success.   
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Wednesday - 16:27 
Colour change in the near infrared 
Devi Stuart-Fox  
 
Zoology Department, The University of Melbourne 
Authors: Devi Stuart-Fox; Viviana Cadena; Katie Smith; John Endler 
 
Abstract: Less than half of the sun’s radiation reaching the earth’s surface occurs in the animal-
visible (300 – 700 nm) part of the spectrum, with most of the rest occurring in the unseen near 
infrared (NIR, 700 – 2500 nm).  No animal can sense reflected NIR wavelengths; yet reflectance of 
solar radiation in the NIR affects an animal’s thermal properties, particularly heating and cooling rates.  
Despite its potential importance for thermoregulation, the NIR has been largely ignored in studies of 
the adaptive significance of animal coloration and colour change. We compared reflectance change in 
the animal-visible and near infrared parts of the electromagnetic spectrum in bearded dragon lizards. 
The lizards show marked visible and NIR colour change in relation to circadian rhythms, temperature 
and social interactions. The relationship between reflectance change in these two portions of the 
spectrum varied substantially within and between individuals, particularly in response to temperature. 
This raises the intriguing possibility of adaptive modulation of NIR reflectance, as a consequence of 
trade-offs between thermoregulation and signalling or camouflage functions of coloration.  
 
Wednesday - 16:30 
What’s that smell? The role of cuticular hydrocarbons as recognit ion cues in 
mutualist ic lycaenid-ant associat ions 
Dany Susann Zemeitat  
 
Department of Zoology, University of Melbourne, Melbourne, Australia 
Authors: Dany Zemeitat; Mark Elgar 
 
Abstract: Science magazine listed ‘How did cooperative behaviour evolve?’ as one of the big 
questions of the next quarter century. Cooperation occurs between individuals of the same and 
different species, with the latter frequently involving ants and a range of other species including 
butterflies of the family Lycaenidae. Although costs and benefits in lycaenid-ant associations have 
been in the focus of research for many decades, recognition and communication mechanisms are still 
poorly understood. In ant colonies, however, nestmate recognition is mediated by cuticular 
hydrocarbons that form a specific odour on the surface of insects leading to the assumption that these 
hydrocarbons might play an important role in initiating and maintaining cooperative behaviour in 
lycaenid caterpillars and their tending ants. To gain an understanding of the underlying mechanisms 
of interspecific recognition and communication in lycaenid-ant associations, we are specifically aiming 
to identify and compare the cuticular hydrocarbons of several lycaenid species of the genus Jalmenus 
and their tending ants of different populations over a wide geographical range. By strategically 
analysing different combinations of associated Jalmenus and ant species we are seeking to unravel the 
role of cuticular hydrocarbons as recognition cues in mutualistic lycaenid-ant associations.  
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Wednesday - 16:33 
Honest signall ing with alarming wings 
Trevor Murray  
 
Department of Evolution, Ecology and Genetics, Australian National University, Australia 
Authors: Trevor Murray, Jochen Zeil, Robert Magrath 
 
Abstract: Although theory suggests that any stable communication system must on average benefit 
both the signaller and the receiver, it also suggests that in many cases signals are not reliable. In some 
systems, signals can be silenced or given falsely, which leads to signal unreliability and ultimately a 
reduction in the fitness benefits of these systems. Even signalling systems which normally carry 
important information, such as the alarm calls of many vertebrates, can suffer due to unreliable signals. 
For alarm calls this lack of reliability could stem from their low cost of production, which allows false 
alarms, or how easily they can be suppressed, which allows individuals to withhold information. We 
analysed a non-vocal acoustic alarm signal that cannot be cheaply faked or silenced, potentially 
enforcing reliability. The crested pigeon (Ocyphaps lophotes) produces a ‘wing-whistle’ that acts as an 
alarm as they flee from predatory threats, but the mechanism of production of this whistle is not yet 
known. We tested how the whistle is produced and therefore whether it could be an “index signal” of 
alarm, whereby the production of the signal is inseparable from the source of the information. We 
used high-speed video recording and synchronised acoustic recording of flying crested pigeons to 
show that each component of their alarm is produced at specific stages during their wing movements. 
We then used a feather trimming experiment to identify which feathers produce each of those 
acoustic components. Finally, we used stereoscopic high-speed filming of crested pigeons take-offs to 
reconstruct their flight trajectory. We found that faster acceleration during take-off, produces faster 
tempo within the whistles. Since faster tempo is the factor that makes these whistles alarms, this shows 
that alarm production is functionally bound to fleeing behaviour. We conclude that the crested 
pigeon’s alarm is an acoustic index alarm, the first to be described in detail. 
 
 
Wednesday - 16:36 
Action-unseen: The evolutionary signif icance of motion masquerade in Austral ian 
Macleay’s Spectre, Extatosoma tiaratum  
Xue Bian  
 
Department of Zoology, University of Melbourne, Melbourne, Australia 
Authors: Xue Bian, Richard Peters, Mark Elgar 
 
Abstract: Many species of stick insects sway from side to side when blown by wind. Although 
anecdotal evidence suggests this is a camouflage strategy to resemble windblown vegetation, the 
evolutionary significance of this behaviour has yet to be tested. Using the Australian Macleay’s Spectre 
(Extatosoma tiaratum) as a model species, I tested the responses of adult and sub-adult females to 
wind cues, and used 3D technology to measure the degree of conspicuousness of the insect against a 
background of natural windblown plants. The insects were filmed from multiple viewpoints, and the 
behaviour quantified using digitised motion analyses to calculate the frequency and amplitude of the 
sway motion pattern from 3-dimensional viewpoints (above, side and front). Wind alone is sufficient 
to initiate but not maintain swaying behaviour, movement pattern consistent across the two age groups. 
Our novel analysis suggested that the insect is less conspicuous when swaying, and that the degree of 
background matching between a swaying insect and multiple points on the moving plants is viewpoint 
dependent. This study provides insights into a new form of camouflage, for which we propose a new 
term – motion masquerade that describes the resemblance to a windblown plant. Our 3D techniques 
highlight an innovative method of quantifying movement-based behaviour from multiple perspectives 
for future research.  
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Wednesday - 16:42 
Head t i l t ,  eye gaze, sexual dimorphism, dominance and attractiveness 
Darren Burke  
 
University of Newcastle 
Authors: Darren Burke, Amy Bartolacci, Danielle Sulikowski 
 
Abstract: Burke and Sulikowski (2010) showed that the forward or backward head tilt angle (pitch) 
of a human face influenced both attractiveness and masculinity/femininity ratings. Face pitch has also 
been shown to impact dominance ratings, as has eye gaze direction. The current study was designed 
to investigate whether the effect of face pitch on attractiveness and masculinity/femininity was driven 
by changes in perceived dominance. Twenty male and 29 female participants rated 220 faces that 
were manipulated for eye gaze (direct vs averted) and 11 different head tilts, for attractiveness, 
femininity, masculinity, physical dominance and social dominance, to examine the way each of these 
rating varied as a function of face pitch. For female faces, perceived femininity and perceived 
attractiveness tracked each other perfectly, across changes in pitch, whereas perceived social and 
physical dominance monotonically increased as faces tilted further back. For male faces, tilting faces 
further back produced monotonic increases in perceived social dominance and masculinity, but 
opposite quadratic functions for perceived physical dominance and attractiveness.  
 
Wednesday - 16:45 
Marked color divergence in gl iding membranes of a l izard mirror population 
differences in the color of fal l ing leaves 
Danielle Klomp  
 
Evolution & Ecology Research Centre, UNSW, Sydney, Australia 
Authors: Danielle Klomp; Devi Stuart-Fox; Terry Ord 
 
Abstract: Populations of the Malaysian gliding lizard, Draco cornutus, differ markedly between 
populations in the colour of their gliding membranes. The local habitats of these populations differ in 
vegetation type (mangrove forest vs. lowland rainforest) and consequently, the colour of falling leaves 
(red and brown/black vs., shades of green, brown and black). We show that the gliding membranes 
closely match the colours of freshly fallen leaves in the local habitat to the visual system of birds.  
Furthermore, colouration of the gliding membrane more closely resembles local fallen leaves than 
standing foliage or fallen leaves in the other population’s habitat.  These data suggest that the gliding 
membranes of gliding lizards may mimic falling leaves to reduce predation by birds.  
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Wednesday - 16:48 
Individual and gender differences in dingo, Canis dingo ,  howl vocalisat ions. 
Eloise Deaux  
 
Department of Biological Sciences, Macquarie University, Sydney, Australia 
Authors: Eloise Deaux; Isabelle Charrier; Jennifer Clarke 
 
Abstract: Individual identity cues in vocal signals have been indentified in several canid species. 
Particularly, howl vocalisations have been shown to be individually distinctive in all wolf, Canis lupus 
spp, and coyote, C. latrans, species studied thus far. The dingo, C. dingo, is Australia’s top terrestrial 
predator and despite attracting great scientific interest, their communication system remains poorly 
understood. Like wolves and coyotes, they produce long-range howls and thus, we investigated 
whether these vocalisations would uphold to the rule and convey individual identity cues. Vocal 
signals can also provide indexical information such as sex or age. As such, we aimed to test the 
hypotheses that howls’ acoustic features differed between individuals, as well as sexes and age classes. 
We recorded howls of captive dingoes and measured their acoustic characteristics in both frequency 
and temporal domains. Using multinomial logistic regression, we found that individual howls were 
correctly classified in 80% of cases based on frequency features. There was a significant difference 
between sexes in howl frequency, with females producing higher-frequency vocalisations, on average. 
There was no effect of age on any of the howl features investigated. Our results are consistent with 
previous research showing individuality in howls, but this is the first study to demonstrate that they can 
also convey information on gender. We discuss the implications of our results in relation to the 
function of howling in canids. Specifically, it appears as though canid howl vocalisations have been 
favoured to convey information on individual identity and that in dingoes, howls may function not 
only to repel intruders but also to attract mates. Lastly, as howls are individually distinctive, long-range 
signals, they could be used in acoustic monitoring of wild canids for conservation and management 
purposes.  
 
Wednesday - 16:51 
Social Comparisons in Carrion Crows (Corvus corone)  
Ira G. Federspiel  
 
Department of Cognitive Biology, University of Vienna, Austria. 
Authors: Ira G. Federspiel; Vanessa Schmitt; Richard Schuster; Julia Fischer; Thomas Bugnyar; 
Thomas Mussweiler 
 
Abstract: Humans constantly compare themselves to others and subsequently reach informative 
conclusions about themselves. How a social comparison influences the self critically depends on the 
extremity of the standard (the other person): comparisons with moderate standards typically lead 
individuals to assimilate towards the standard, i.e. focus on similarities, whereas comparisons with 
extreme standards induce them to contrast away from the standard. Little is known about such 
processes in non-human animals. However, being able to compare one’s own skills to that of a 
conspecific may be essential for species living in complex social groups. Here, we investigated social 
comparison processes in carrion crows (Corvus corone) by means of a discrimination task on a touch-
screen computer. Birds were confronted with the (alleged) performance of their pair partner or a 
different conspecific which was either moderately or extremely better or worse than their own. The 
subjects’ subsequent performance was affected by both their conspecific’s performance and identity. 
These findings are in line with recent results on inequity aversion and indicate a strong susceptibility 
to comparisons with others in crows. We thus speculate that social comparisons not only play a 
central role for humans, but also for non-human species that face a complex social life. 
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Wednesday - 16:54 
Fission-fusion flocks: Understanding the f lexible social structure of the black swan, 
Cygnus atratus  
Sonia Czebiniak  
 
Department of Zoology, The University of Melbourne, Melbourne, Australia 
Authors: Sonia Czebiniak; Michelle Hall; Raoul Mulder 
 
Abstract:  Social interactions between animals shape their social status, mating success, and survival. 
While social dynamics have been extensively studied in species with stable, close-knit groups, the way 
most animals associate is much more fluid. There is evidence that “fission-fusion” dynamics 
characterise the majority of animal societies, but our understanding of such loosely aggregated 
groupings is skewed by research focused predominantly on primates. This study will unravel how 
social networks are structured within a population of wild birds in perpetual social flux and reveal the 
costs and benefits of social relationships within such a society.Our study species is Australia’s black 
swan (Cygnus atratus). Approximately 150 individually-recognisable swans associate in temporary 
flocks at Albert Park Lake in Melbourne. These flocks are highly variable in size (2-30 individuals) 
and composition (one swan leaves/joins a flock in a “fission-fusion” event every 3-4 minutes), but they 
often include stable subgroups. We will document these associations and use social network analysis 
to quantify the dominance ranks and stability of social relationships between swans. Blood samples 
will be obtained to determine genetic relatedness between swans and to measure stress hormone 
levels. By comparing the position of individuals in the network to measures of relatedness and stress, 
we will test two hypotheses: 1) stable subgroups are characterised by higher-than-average relatedness, 
and 2) individuals in more stable relationships and with higher dominance rank enjoy reduced stress. 
This is the first study to examine how the stability of social relationships, dominance and stress are 
related and how kinship shapes group composition in a loosely aggregated avian society. Our 
understanding of the black swan’s social structure may help us comprehend other water bird social 
systems and aid in efforts to save threatened species with similar ecological and behavioural 
backgrounds.  
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– DAY THREE – 
Thursday - 9:55 
Laterali ty in the crimson rosella complex: geographic and temporal variat ion 
Sarah Micallef  
 
Center for Intergrative Ecology, School of Life and Environmental science, Deakin University, 
Geelong, Australia 
Authors: Sarah Micallef; Mathew Berg; Andy Bennett; Kate Buchanan 
 
Abstract: Cerebral lateralization is the phenomenon by which information is processed differently 
by the two hemispheres of the brain. Lateralization is linked to behavioural laterality such as 
preferential use of right or left limbs (e.g. handedness), which have been predominately studied in 
primates but are poorly understood in other taxa. The possibility of geographic and temporal 
variation in behavioural laterality has rarely been tested. Foot preferences in parrots have been 
previously established as an important model for behavioural laterality studies. We measured 
behavioural laterality by way of foot and eye preferences in over 400 wild individuals of a highly 
variable species complex of Australian parrot, the crimson rosella (Platycercus elegans). A key novel 
finding from this study is that ambidexterity varied between subspecies, and was present almost 
exclusively in phenotypically intermediate populations occupying intermediate habitats. The Western 
Slopes population, presumed to be hybrids between P. e. elegans and P. e. flaveolus, had the highest 
proportion of ambidextrous individuals (11% of 113 individuals). Moreover, I found that right foot 
preferences were stronger in P. e. elegans and P. e. flaveolus populations than intermediate 
populations (P. e. adelaidae and Western Slopes rosellas). Using captive rosellas, we also found that 
foot preferences were mostly stable within individuals over time, and that, contrary to previous studies, 
there is no correlation between eye and foot preferences in this species. We conclude that the 
presence of geographic, intraspecific variation in animal laterality may have been underestimated. 
Further, these results add to evidence that environmental factors could contribute to laterality bias at a 
population level. 
  
Thursday – 10:07 
Identifying and mapping antennal receptors in ants:  a tr icky business 
Fiorella Ramirez Esquivel  
 
Research School of Biology, The Australian National University 
Authors: Fiorella Ramirez Esquivel, Jochen Zeil, Ajay Narendra 
 
Abstract: Ants, like other insects, have at their disposal a battery of sensors, or sensilla, on their 
antennae which provide information about a range of environmental factors. Sensilla not only detect 
chemical and mechanical cues but also respond to changes in temperature, humidity and CO2 levels. 
Despite providing so much important information to animals the study of sensilla has been hampered 
by a Babylonian confusion on what to call different types of sensilla. We have attempted to 
consolidate the ant sensilla literature into a useful framework to make interspecific comparisons 
possible. Based on this framework we studied the sensilla of the Australian bull ant Myrmecia 
pyriformis using Scanning Electron Microscope (SEM) images. We identified eight types of sensilla 
and constructed maps of the location of each sensillum revealing distinct distribution patterns for 
different types of sensilla which were consistent across different individuals. We found, in most cases, 
the number of sensilla increases with the size of the apical antennomere, which in turn increases with 
body size. Conversely, the size of sensilla did not appreciably increase with the size of the apical 
antennomere. Our study is unique in that it looks at a relatively large sample in great detail (nine 
workers from the same nest covering a range of body sizes). This allowed us to investigate the natural, 
intraspecific variation in sensilla arrays with respect to body size, in terms of both the numbers and 
the size of sensilla. This kind of dataset allows interesting comparisons to be made across different 
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species of insects to measure the effects of miniaturisation, social organisation, foraging ecology and 
time of activity on the functional anatomy of the antennal array. 
 
Thursday - 10:19 
Modell ing point or trajectory data: a quantitat ive analysis of spatio-temporal 
patterns in movement data using kernel density est imation 
Jingjing Zhang  
 
The University of Auckland 
Authors: Jingjing Zhang; George Perry; Todd Dennis 
 
Abstract: Analysis of animals’ space-use provides information about the fundamental ecological 
process of movement. Utilization distributions, such as Kernel Density Estimations (KDEs), are 
commonly used to investigate organisms’ spatial patterns. Typically, movement data are presented as 
a time series of locations or as a set of trajectories. However, the sampling intervals at which data 
collected will influence the inferences that can be made from such data. In this study, we characterize 
the space utilization of animals using both point and line data from the same movements, and explore 
the influences of temporal resolution on interpretations of behaviour. Using synthetic tracks, we 
created kernel density surfaces with minimal convex polygons for both the point and trajectory data 
describing each track. To compare the space-use patterns derived from the KDE surfaces, a switching 
state-space model (SSSM) was constructed. New KDE surfaces for each behavioural state were then 
correlated with the original estimations. Finally, we quantified how geo-spatial correlations between 
KDE values differed as sampling interval increased with both point-based and line-based techniques. 
We applied the analysis to spotted quoll (Dasyurus maculatus) movement trajectories, and found that 
double-state behavioural profiles were better represented by line-based KDEs, but this advantage 
declined as the temporal resolution of the data decreased. Line-based KDEs have considerable 
potential for detecting preferred areas/habitats of vagile species. Our study also demonstrates the 
importance of data resolution in determining the inferences about animal behaviour that can be made 
using KDEs.  
 
Thursday - 11:00 
The colour of paternity – patterns of parentage in a polymorphic f inch 
Peri Bolton  
 
Department of Biological Sciences, Macquarie University, Sydney 
Authors: Peri Bolton; James Brazill-Boast; Sarah Pryke; Lee Ann Rollins; Simon Griffith 
 
Abstract: The Gouldian finch (Erythrura gouldiae) is an iconic, highly colourful finch from 
Northern Australia with a history of population decline. The Gouldian finch has a sex-linked 
polymorphism for head colouration, which occurs at stable frequencies of about 70% black and 30% 
red in the wild. Captive experiments have shown morphs have distinct behaviours and an assortative 
mate preference. Mixed-morph pairs also suffer from strong post-zygotic incompatibilities, with lower 
hatching success, and greater offspring mortality – particularly females. Females in mixed-morph 
social pairs have been shown to use sperm competition to enable preferential fertilization by a male of 
compatible head colour, which ameliorates some of these fitness costs. Incompatibilities between 
head-colour morphs have yet to be demonstrated in the wild, but up to 30% of pairs in the wild are 
mixed morph. If present, genetic incompatibilities may affect population recovery of the Gouldian 
finch. To examine incompatibility in the wild, we have data from 85 Gouldian finch families with all 
pairing types, over an 8-year period from a population in the Kimberly region, WA. These families 
have been genotyped at 11 microsatellite loci, and a genetic marker for head-colour. Our results of 
this parentage analysis have enabled us to get important insight into selection, incompatibility and 
morph-specific reproductive tactics in the wild Gouldian finch.  
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Thursday - 11:12 
The maintenance of diversity in a parrot species complex 
Andy Bennet  
 
Centre for Integrative Ecology, Deakin University, Australia 
Authors: Andy Bennett; Raoul Ribot; Justin Eastwood; Ken Walder; Leo Joseph; Katherine 
Buchanan; Mathew Berg 
 
Abstract: Rare cases of ring species, or circular overlaps, offer an excellent opportunity to study 
sympatric speciation, because they can reveal how clinal variation across interbreeding populations 
may lead to reproductive isolation. In a 9 year study across south eastern Australia we measured 
phenotypic traits among multiple populations, but particularly focusing on breeding pairs in two 
intermediate, clinally varying populations to evaluate the contribution of assortative mating to 
population divergence. Highly variable yellow-red plumage, based on psittacofulvin pigments unique 
to parrots, has hitherto been the only trait used to define populations. Surprisingly, we found no 
assortative mating for these pigmentary colours. We found that pigmentation was strongly associated 
with climate, and was discordant with microsatellite variation, indicating a key role for selection in 
maintaining diversity. By contrast, the ultraviolet-blue coloration based on feather nanostructure, 
showed assortative mating in both locations. UV-blue also varied geographically, but this variation was 
distinct from pigmentary coloration. Our findings suggest that structural coloration provides more 
important sexual signals than pigmentary coloration in this parrot, and perhaps in parrots in general.  
Our findings also suggest how these properties of parrots’ pigmentary coloration may have 
simultaneously contributed to the ‘popularity’ of parrots as pets, and thereby the high proportion of 
threatened species worldwide.  The possible role of disease (beak and feather disease virus) in 
maintaining variability in this species complex is also discussed, along with how our findings suggest 
refinements to Mayr’s ring species hypothesis.  Overall, our long term study reveals how climate, 
population history, natural selection and sexual selection interact to maintain diversity in this highly 
variable species, despite the presence of gene flow throughout the ‘ring’.  
 
Thursday - 11:24 
Effects of familiari ty and mating experience on mate choice in mosquitofish 
Regina Vega Trejo  
 
Research School of Biology, Evolution, Ecology and Genetics, Australian National University 
Authors: Vega Trejo Regina, O'Dea Rose, Jennions D. Michael, Head L. Megan  
 
Abstract: A preference to mate with novel partners has been shown for both males and females in a 
range of taxa. Preferences for novel mates may result from direct recognition of previous sexual 
partners, or from other cues that might predict this, such as familiarity. The costs and benefits of 
mating with multiple mates differ for males and females. Despite this, few studies have tested whether 
the sexes differ in their preferences for novel mates. Here, we investigated whether males and/or 
females showed preferences for novel mates, and whether this differed depending on their experience 
with a familiar mate (i.e. previously allowed to mate or allowed visual and olfactory exposure only) in 
the eastern mosquitofish (Gambusia holbrooki). We show that mosquitofish prefer to associate with 
novel fish, and that there was no significant difference between the sexes in the strength of this 
preference if the choosing fish had previously had an opportunity to mate. In contrast, familiarity due 
solely to visual and olfactory contact did not lead to a preference for a novel mate by either sex. 
Relative association time in choice trials also predicted male copulation attempts when fish could 
freely interact. There was a marginally non-significant trend for males to direct more copulation 
attempts towards novel females rather than previously mated females (P = 0.059), but no trend when 
the female was familiar to the choosing male. Our results suggest that there are likely to be benefits of 
mating with multiple partners for both males and females.  
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Thursday - 11:36 
Weevils with weapons: A comparative study of exaggerated trait  evolution in brentid 
weevils 
Christina Painting  
 
School of Biological Sciences, University of Auckland, New Zealand  
Authors: Christina Painting, Greg Holwell 
 
Abstract: The extent of exaggerated trait evolution in animals can inform us about the degree of 
sexual selection pressure on males between closely related species. In particular, sexual selection is 
hypothesised to drive the evolution of positive allometries, such that males in highly competitive 
environments will be expected to increase their relative investment into traits that enhance their 
mating success. Allometric slopes can evolve rapidly in response to sexual selection pressure and 
therefore have the potential to vary among populations and related species. The Brentidae 
(Coleoptera: Curculionoidea) are a highly diverse family, with more than 290 genera and 1690 species 
currently described. Brentid weevils are ideal as models for exploring secondary sexual trait evolution 
because many species exhibit high levels of sexual dimorphism, often due to the possession of 
exaggerated traits, such as rostrum length in males. Male rostra are likely to be under sexual selection, 
highlighted by several studies that have demonstrated the importance of this trait as a weapon used 
between males to fight for access to females. This study determined the extent of exaggerated trait 
evolution and sexual size dimorphism among brentids using photographs of museum specimens from 
55 species across seven subfamilies. We predicted that sexual selection on rostrum length would 
result in positive allometries in species where rostrum size influences male mating success. Using 
sexual dimorphism as a proxy for sexual selection pressure, we predicted that those species with 
exaggerated rostra in males will have the highest levels of sexual dimorphism. By placing this study in 
a phylogentic context we can also determine the extent of exaggerated trait evolution across the family 
and determine the variation in allometric slopes between closely related species. Finally, we explore 
the diversity in shape of the allometric slopes, highlighting evidence of male polymorphism in some 
species.   
 
Thursday - 11:48 
The Role of Maternal Corticosterone in Facil i tat ing Offspring Sex Determination in 
the Gouldian Finch (Eruthrura gouldiae)  
Anna Miltiadous  
 
School of the Environment and the Life Sciences 
Authors: Anna Miltiadous, Sarah R. Pryke and Katherine L. Buchanan 
 
Abstract: Birds can adaptively skew the sex ratios of their offspring, but the underlying mechanisms 
allowing these changes are unclear. In the Australian Gouldian Finch, which have a genetic 
polymorphism underlying three different head-colour morphs, adaptive changes in offspring sex 
ratios are associated with the production of the more viable sex (males), when pairs are genetically 
mismatched. There is evidence from recent studies that corticosterone, the principle avian stress 
hormone, is implicated as part of the mechanism for these adaptive reproductive responses. Females 
in mismatched pairs have much higher circulating corticosterone levels and produce more male 
biased broods. Most research suggests that egg hormones reflect the hormone profile of the mother at 
the time of laying, as hormones are transferred through passive diffusion during egg formation. We 
therefore predict that pairs of Gouldian finches mismatched for head colour would lay eggs with 
higher corticosterone levels than matched pairs. We sought to test this prediction by first developing a 
reliable assay for quantifying corticosterone from egg yolks. We then sought to test whether eggs from 
mismatched pairs of E. gouldiae have higher egg yolk corticosterone levels than eggs produced by 
matched pairs. We also tested the relationships between clutch size, egg order and egg yolk 
corticosterone levels. This research bridges the gap in the E. gouldiae research, by confirming that 
maternal blood corticosterone is transferred to the egg, indicating that corticosterone influences the 
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gamete sex determination process, most likely after segregation during meiosis (I). This demonstrates 
the fundamental role of endocrine mechanisms in controlling adaptive reproductive strategies in this 
species.  
 
Thursday - 12:00 
Visual Tricks in Great Bowerbird Courtship 
John Endler  
 
Centre for Integrative Ecology, Deakin University, Australia 
Authors: John A Endler; Julie Gaburro; Laura Kelley 
 
Abstract: Great bowerbirds make a 2.5m long bower with a 1m long avenue in which females stand 
watching the male display on the adjacent court.  The tunnel-like avenue structure restricts the 
females field of view of the outside, allowing some clever visual tricks: (1) forced perspective; (2) 
flashes of colour; (3) chromatic light adaptation altering perception of displayed coloured objects.  
These factors interact resulting in interesting constraints on signal evolution.  
 
Thursday - 12:12 
Evolution of the Genetic Variance-Covariance Matrix of Complex Behavioral Traits 
under Continuous Directional Selection 
Vincent Careau  
 
Deakin University 
Authors: Vincent Careau; Matthew E. Wolak; Patrick A. Carter; and Theodore Garland, Jr 
 
Abstract: The genetic variance–covariance matrix (G) is a key determinant of the evolutionary 
response to selection, yet it remains an empirical question as to if and how G itself is influenced by 
selection. Moreover, our understanding of the evolutionary dynamic of G is restricted to 
morphological traits despite that natural selection is thought to act most directly on behaviour. To 
redress this knowledge gap, we applied a Bayesian analytical framework to a large dataset (n=17,328 
over 31 generations) from an experiment in which directional selection was applied on voluntary 
wheel running on days 5-6 of a 6-day exposure to wheels in mice. Considering wheel running 
expressed over the 6 successive days as a suite of genetically correlated traits, we found that G in 
selected lines showed considerably lower levels of genetic (co)variance than unselected control lines, 
presumably due to the generation of linkage disequilibrium. Although G did evolve in response to 
directional selection, the observed selection limit could not be explained by a change in the main 
orientation of the additive genetic variance, since there was still genetic variation in the direction of 
selection during the observed selection limit.   
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Thursday - 12:24 
Assessing meta-population connectivity through cultural diversity in the declining 
Austral ian Palm Cockatoo 
Miles Keighley  
 
Fenner School of Environment and Society, Australian National University, Canberra, Australia 
Authors: Miles Keighley 
 
Abstract: Recent population viability analyses determined that palm cockatoos (Probosciger 
aterrimus) from one population in Australia at the Iron/McIlwraith Range would need unrealistically 
low juvenile and adult mortality rates (e.g. life span of greater than 100 years) to avoid decline, given 
their extremely slow reproductive rate - 81% nest failure, and clutch size of one egg every two years. 
The trajectory of this population suggests the Australian sub-species (P. a. macgillivrayi) may face a 
higher level of threat throughout their range than their current state government recognition as 
Vulnerable. Investigation into whether the Iron/McIlwraith Range population is isolated or buffered 
by dispersal from surrounding populations is essential to verify its declining trajectory. As traditional 
tracking methods are impractical and unethical for this species, this project aims to assess the meta-
population connectivity and viability of the sub-species throughout its range by analysing differences in 
socially learned behavioural and vocal traits between populations. Palm cockatoos are unique among 
non-human species in their use and manufacture of sound tools, whereby live sticks are selected, 
trimmed and then beaten on the side of the nest hollow as part of an extraordinary courtship 
drumming ritual. Measuring the degree to which geographically separate populations share learned 
phenotypic characteristics such as vocalisations and drumming behaviour may allow us to 
approximate levels of ongoing dispersal between those populations.  
 
Thursday - 14:00 
Evolution of song in the Seychelles warbler (Acrocephalus sechellensis) :  singing 
toward a senescent future 
Sarah Beebe  
 
Deakin University, Australia 
Authors: Sarah Beebe; Kate Buchanan; Adam Cardilini; Jan Komdeur; Mathew Berg 
 
Abstract: Acoustic parameters of song play a vital role in mate choice decisions and male-male 
competition in a range of species.  In many of these birds, male song provides an honest indicator of 
individual quality (e.g. age or future survival) due to a range of environmental, morphological, and 
age-related constraints.  However, our understanding of the role of age and longevity in song 
parameters has been limited by a lack of long-term studies, which follow birds for their lifetimes, with 
accurate information on longevity.  As a result, many avian acoustic studies assume that song traits 
should become more elaborate with age (maturation).  However, few of these studies have tested for 
the possibility that song could deteriorate in old age (i.e. senescence).  Using a dataset of historical 
song recordings gathered in 1991, and long-term survival data from the closed Cousin Island 
population of the Seychelles warbler (Acrocephalus sechellensis), we had a virtually unprecedented 
opportunity to determine the relationship between sexual selection and survival in a wild bird 
population.   Here we show that parameters of song, including duration, amplitude, and frequency, 
follow a senescent trend, peaking in middle-age and deteriorating in later life in the Seychelles warbler.  
However repertoire size did not show this pattern and was retained throughout an individual’s lifetime.  
The findings from this study represent only the second documented case of age-related senescent 
patterns in vocalisations in a population of wild birds, and we speculate on the possible underlying 
mechanisms.  Our study provides new insights into the evolutionary pressures driving senescence in 
the Seychelles warbler and suggests that age-related declines in behaviour and song may be more 
common than expected.  
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The evolution of aposematic signals in nudibranch molluscs 
Karen Cheney  
 
School of Biological Sciences, The University of Queensland, St Lucia, Brisbane, QLD 
Authors: Karen Cheney; Anne Winters; Fabio Cortesi; Nerida Wilson; Martin How; Andrew White; 
Mary Garson; Justin Marshall 
 
Abstract: Aposematic (warning) signals are conspicuous color patterns used by animals to promote 
avoidance learning in predators. These eye-catching color displays are frequently associated with 
chemical defences, because the cost of conspicuousness is thought to be too great for undefended 
individuals. One intriguing, understudied model system for the evolution of warning signals are 
nudibranchs, which are soft-bodied gastropod molluscs that shed their shell after the larval stage. 
There are more than 3000 species of nudibranchs in the marine environment, many of which display 
bright colouration and pattern to warn predators of chemical defences (secondary metabolites) 
obtained from dietary sources or produced de novo. We are currently examining key evolutionary 
hypotheses on the relationship between the conspicuousness of visual signals and the strength of 
chemical defences. To do this, we have measured the conspicuousness of colour signals, using 
theoretical vision models and Fourier Transform pattern analysis, in over 100 species of nudibranchs. 
We have also conducted a systematic chemical survey of secondary metabolites from a range of 
nudibranch species, and examined the relative strength of these chemical defences against a range of 
predators. To date, we have found evidence that aposematic nudibranchs have evolved from cryptic, 
relatively undefended species; however, species that have the strongest visual signals do not 
necessarily have the strongest chemical defences. To examine how predators respond to the diversity 
of colour signals in nudibranchs, we have also tested whether reef fish make generalisations between 
colour patterns of different sizes, and whether a response bias exists towards particular colours. Such 
psychological processes in predators may have implications for the evolution of warning signals in the 
marine environment.  
 
Thursday - 14:24 
Alternative behavioural strategies and hormone profi les of male colour morphs of 
the tawny dragon l izard  
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Abstract: Multiple and discrete colour morphs may persist within a population when they represent 
different fitness optima, manifested as alternative life history, behavioural reproductive or ecological 
strategies. We tested whether male throat colour morphs of the tawny dragon lizard, Ctenophorus 
decresii, potentially exhibit alternative strategies by assessing differences in morphology, microhabitat, 
physiology and behaviour. We measured body size and condition, performance (measured as bite 
force), microhabitat, corticosterone and testosterone hormone profiles, conspecific aggression and 
predator response (flight distance) of morphs in a wild population. Morphs do not differ in their 
morphology, condition, performance, hormonal profiles or microhabitat however morphs do show 
morph-specific behavioural differences. Similar to findings in other throat colour polymorphic lizards 
(Uta stansburiana, Ctenophorus pictus and Podarcis melisellensis) in which orange/red colour 
morphs adopt a dominant strategy, in C. decresii the orange morph shows  higher levels of aggression 
to conspecifics model intruders and a larger territory size. The grey morph shows the lowest levels of 
conspecific aggression and boldness in the face of predators implying a cautious strategy. The orange-
yellow morph is the boldest in response to predators and the yellow morph has the smallest territory. 
Additionally, colour morphs show highest aggression in response to like-coloured opponents. We 
discuss the implications of these differences in behaviour for generating frequency-dependent 
selection, and for possible mechanisms maintaining this colour polymorphism.   
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Colour morphology of seabirds: investigating stand-out traits  
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Abstract: Colour in the natural world is often costly, and has evolved for different purposes 
including camouflage, mate attraction, mimicry, and thermoregulation.   Colours exhibited in flesh are 
sometimes more honest indicators of quality as they are often a result of carotenoids, which must be 
supplied through diet.  Due to their importance for other physiological systems, the use of 
carotenoids for colours is also a direct investment away from antioxidants and immune functions.  
The highly K-selected tube-nosed seabirds (Procellariiformes) have unique behaviours, living entirely 
on pelagic oceans, and returning to breeding colonies usually after dark.  While Procellariiformes 
have been characterized by their colour neutrality, lack of sexual dimorphism, or countershading, 
some species exhibit more notable foot colours.  Here we investigate the stand-out flesh colour traits 
exhibited by diving petrels (Pelecanoides urinatrix), little shearwaters (Puffinus assimilis), and 
fluttering shearwaters (Puffinus gavia) to provide insight into adaptive pressure for coloured feet in 
otherwise colour-neutral seabirds.  We sampled the spectral reflectance of different flesh leg features 
to compare colours between sexes, species, and weight as a means of exploring if differences exist and 
what behaviours might lead to vivid skin colour.  We also modelled the spectral reflectance into the 
Procellariiform visual system to determine perceivable differences.  The flesh colours of the species 
sampled reflect across all wavelengths including UV, and exhibit differences on an individual scale.   
Our results thus far do not point to a clear evolutionary mechanism for flesh colour in Procellariform 
species, but raise further important questions regarding these traits.    
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The costs of signall ing in female moths 
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Abstract: Moths are well known for their remarkable mate signalling system where females produce 
tiny quantities of pheromone, which the male responds to over long, sometimes prodigious, distances. 
In many mating systems the cost of advertising for mates (e.g. through elaborate displays) is known to 
be high. However, in moths, it is usually assumed that, because nanograms or picograms of 
pheromone are released, there must be almost no physical cost to this behaviour. We demonstrate 
from theoretical models and empirical analysis of patterns of mate signalling behaviour across 44 
moth species, that females increase their pheromone signalling effort as they age, in response to lack 
of mating. Such a pattern is indicative of a cost to pheromone signalling since otherwise females 
should signal maximally at all times. We therefore investigated physical costs to the behaviour, 
through analysis of signalling behaviour in female silk moths (Bombyx mori). Flow-through 
respirometry analysis shows that calling behaviour is associated with higher metabolic output than 
other behaviours. Furthermore, females that call more tend to have reduced lifespans. However, 
when mated, they lay a greater number of viable eggs. This suggests that higher quality females may be 
able to expend greater effort into signalling for a mate, again consistent with the idea of a cost to this 
behaviour.  
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Abstract: Animals that are cryptic but can flash bright patches of colour can both avoid detection 
and/or deter predators by startling them. Concealed beneath their wings, male and female mountain 
katydids can reveal remarkable and striking blue, red and black striping on their abdomens. Our aim 
was to determine what types of stimuli provoke the katydid to reveal its brightly coloured abdomen. 
Using several invasive (e.g. poking) and non-invasive (e.g. shadowing) treatments we found that 
katydids showed the greatest reaction to our invasive treatments, apparently requiring tactile stimuli to 
reveal their startle colours. This result provides an interesting basis with which to test further 
hypotheses to explain the evolution of warning colours that require their owner to be attacked to be 
revealed.  
 
Thursday - 15:12 
Chemical signall ing in an avian species complex 
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Abstract: Chemical signalling is an important component of communication in many animal taxa. 
Traditionally, birds were widely regarded as relying primarily on their visual and acoustic senses for 
communication, and the role of olfaction in avian communication is still little known. The crimson 
rosella (Platycercus elegans) complex is an ideal candidate for studying olfactory signalling. It is a 
highly variable species, featuring a series of gradually divergent populations which differ greatly in 
plumage colouration. The species also produces a remarkably strong and distinct plumage odour, 
which has never been investigated. In this study, we combined lab- and field-based behavioural 
experiments, along with chemical analyses of the plumage odour. Choice experiments in the lab 
revealed that rosellas were able to discriminate and showed preference for their own species odour 
over another bird species. Using experimental odours placed at nestboxes during incubation, we 
further found that females could detect odour differences between species, subspecies and conspecific 
sexes. We also conducted behavioural choice experiments on possums, which are nest hollow 
competitors, and found that possums responded significantly differently when displayed with odour 
from P. elegans, a mammalian predator or a control. The results from gas chromatography mass 
spectrometry (GCMS) suggest that P. elegans produce chemical labels, which may convey information 
about subspecies, sex, age class and virus infection. Our study indicates that P. elegans individuals vary 
greatly in odour composition, and may use odour to signal species, subspecies, sex, and possibly other 
traits.  
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Assessment strategies and decision-making in jumping spider contests 
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Abstract: Contests for limited resources are widespread in the animal kingdom, despite the 
potentially high costs of fighting, which may include time and energy as well as risk of injury or death. 
Animals may be able to reduce these costs by assessing the quality of the opponent and withdrawing 
when they determine that the opponent is superior (“mutual assessment”). However, as assessment 
itself may be costly or difficult, animals may adopt an alternative strategy and persist until they reach a 
cost threshold. A growing number of empirical studies suggest that the decision to persist or retreat is 
based primarily upon an individual’s own threshold (“self assessment”), rather than assessment of the 
opponent’s quality. We conducted a series of experiments to examine the sources of information that 
may influence decision-making during male-male contests of the jumping spider Servaea incana. 
There is substantial variation in body size in S. incana males and size is a strong predictor of contest 
outcome. Despite the high acuity vision of jumping spiders and the dynamic, ritualised displays used 
during conspecific interactions, we found little evidence that S. incana assess opponent size during 
staged contests. Smaller spiders were less willing to escalate, regardless of opponent size. However, 
further experiments involving video playback suggest that S. incana are capable of assessing opponent 
size. We consider the functions of agonistic displays and discuss reasons why spiders may not use 
information about an opponent during a contest. A final set of experiments reveal that hunger also 
influences contest behaviour and may blur the distinction between “contests” and “predator-prey 
interactions” in jumping spiders. 
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Circular polarisation: Covert communication in stomatopods 
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Abstract: Colour is an important medium for interspecific and intraspecific communication in the 
animal kingdom. Many animal use colour and recent work shows some have also adopted linear 
polarisation in displays for aggressive and courtship purposes. While these displays may be targeted at 
particular individuals they may also be conspicuous to predators or unwanted competitors. 
Stomatopod crustaceans (mantis shrimp) have found a solution within this arms race. Their complex 
visual system allows them to not only utilise spectral information but also linear and circular 
polarisation. Circular polarisation vision is a unique to stomatopods and provides the key to a covert 
communication system. Some stomatopods, such as Gonodactylaceus falcatus, produce circularly 
polarised reflections from their bodies. These signals, while evident to other stomatopods, would 
remain hidden from other animals and possible predators. A two-way choice test was conducted with 
G.falcatus to determine their ability to discriminate between the two forms of circularly polarised light 
(left and right handed). Interestingly and it has revealed that G.falcatus, unlike previously tested 
Odontodactylus species, are unable to make this discrimination (p=0.383). Our current hypothesis 
suggests that while their circular polarisation vision evolved to detect mate choice signals, the 
handedness of the signal is unimportant.  
 
Searching behaviour of two desert ants from contrasting visual environments 
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Abstract: Within the navigational toolkit of desert ants, one well-established component is visual 
navigation using terrestrial objects. With experience, a foraging ant is able to use the visual appearance 
of an arrangement of objects to navigate along routes, and to pinpoint locations of interest, such as the 
nest entrance. Should the ant be unable to find the exact location of the nest, her path will loop 
around the spot of its expected location, thus leading to a systematic search. All navigational 
mechanisms continue during this search, including visual navigation. Here, we investigated how two 
ants of similar phylogenetic history but vastly different natural visual ecology cope with large changes 
to their visual environment. We compared the two Australian species Melophorus bagoti, living in 
visually cluttered arid bushland, and Melophorus sp. (an as yet unnamed species), living in visually 
barren dry salt-pans. Two prominent visual objects (‘walls’) of black cloth were erected close to the 
nest entrance, and foragers trained to visit feeding stations. On a test, the ants were hindered from 
entering the nest, and were tested either with the two prominent walls in place, or removed. Their 
return paths from the feeder to the nest and the subsequent searches were comparable in the two 
species. With the walls in place, the search was tightly concentrated around the expected nest location 
in both species. With the walls removed, the search of both species increased considerably in size, but 
was nonetheless centred on the nest location. It appears that the habitual visual ecologies of the 
respective species are of minor importance in this regard, and the two species may have a similar 
searching strategy for coping with unexpected visual changes.  
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Abstract: The East African jumping spider Evarcha culicivora feeds indirectly on vertebrate blood 
by preferentially preying upon blood-fed Anopheles mosquitoes, the vectors of human malaria1, 
using the distinct resting posture and engorged abdomen characteristic of these specific prey as key 
elements for their recognition. To understand perceptual categorization of objects by these spiders, 
we investigated their predatory behavior toward different digital stimuli - abstract ‘stick figure’ 
representations of Anopheles constructed solely by known key identification elements, disarranged 
versions of these, as well as non-prey items and detailed images of alternative prey. We hypothesized 
that the abstract images representing Anopheles would be perceived as potential prey, and would be 
preferred to those of non-preferred prey. Spiders perceived the abstract stick figures of Anopheles 
specifically as their preferred prey, attacking them significantly more often than non-preferred prey, 
even when the comprising elements of the Anopheles stick figures were disarranged and disconnected 
from each other. However, if the relative angles between the elements of the disconnected stick 
figures of Anopheles were altered, the otherwise identical set of elements was no longer perceived as 
prey. These data show that E. culicivora is capable of making discriminations based on abstract 
concepts, such as the hypothetical angle formed by discontinuous elements. It is this inter-element 
angle rather than resting posture that is important for correct identification of Anopheles. Our results 
provide a glimpse of the underlying processes of object recognition in animals with minute brains, and 
suggest that these spiders use a local processing approach for object recognition, rather than a holistic 
or global approach. This study provides an excellent basis for a comparative analysis on feature 
extraction and detection by animals as diverse as bees and mammals.  
 
Ecology and conservation of Brown Skua (Catharacta lonnbergi)  on the Chatham 
Islands – from conflict  to mitigation 
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Abstract: Human intrusion into natural environments represents a serious threat to biodiversity. 
Unfortunately, seabirds are no exception: while interactions with fisheries represent a major source of 
human-induced mortality, some seabird species are deliberately killed when they are thought to be 
competing for food or harming livestock. Reliable detection and detailed quantification of human-
wildlife interactions is difficult and knowledge on its extent and impact on seabird populations often 
remains elusive. Here, we investigate human-wildlife-conflict for the Brown Skua (Catharacta 
lonnbergi) on the Chatham Islands.  At this site, Brown Skua population numbers are in decline and 
leg band recoveries provide evidence of birds being shot during the breeding season. Using a spatial 
approach, we aim to locate areas of human-skua interactions at two contrasting spatio-temporal scales. 
Applying high-resolution GPS tracking technology and coarse-scale geolocation, we plan to identify 
the locations of potential threats that skuas may encounter during breeding and winter migration. 
Such movement data in combination with spatial models will then lead to inferences about their 
individual behavioral responses to human-induced stressors. Ultimately, knowledge on locations and 
the nature of human-skua interactions will help us to develop a conservation plan towards mediation 
of human-wildlife conflict. In particular, we intend to investigate how sensory cues may be used to 
attract or deter seabirds from conservation sites or threats, a conservation tool for not only Brown 
Skuas of the Chatham Islands, but other seabird species worldwide.  
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Abstract: Mate preference and species recognition are often treated as distinct subjects in 
behavioural ecology studies despite being intricately related. The preference for heterospecifics, for 
instance, emphasizes how signal is interpreted as a unity. Responses are then based on levels of 
stimulation where females can mistakenly choose heterospecifics that resemble high-quality 
conspecifics. Fiddler crabs (Uca spp., Crustacea, Ocypodidae) are ideal model organisms in exploring 
females’ signal interpretation. Males present visual courtship signals composed by circular movement 
with the sexually dimorphic claw. Waving displays are signals composed by range of complex shapes 
and velocities that can be very costly to males. Patterns are species-specific and recognized by females 
in sympatric populations avoiding mismating. We tested Uca mjoebergi female’s mate preference and 
species recognition in a series of two-choice trials using robotic crabs. The presented stimuli were the 
allopatric U. musica wave pattern and the conspecific U. mjoebergi wave patterns and simple 
variations. Results evidence preference for a series of equally shaped and timed waves (symmetrical 
waves) regardless the species wave pattern. Both species are geographically isolated with long 
divergent evolutionary histories and females are not familiarized with allopatric waves. Therefore, we 
suggest that the response to foster wave pattern can be confused by a pre-existing preference in wave 
characteristics, in this case symmetrical waves. The sensibility to this kind of stimulus is not fully 
explored by males suggesting other possible roles for the high complexity of waving behaviour.  
 
Effect of female quali ty on male ejaculatory expenditure and fert i l ization success in 
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Abstract: Strategic ejaculation has been identified as a behavioural strategy shown by many animals 
as a response to sperm competition and is also a potential mechanism of cryptic male choice. In 
general, males invest more mating resources when the risk of sperm competition increases or they 
invest more in high quality females to maximize their reproductive output. We tested this hypothesis 
in the sexually cannibalistic false garden mantid Pseudomantis albofimbriata. To determine if and 
how males alter their ejaculate in response to mate quality, we manipulated female food quantity so 
that females were either in good condition with lots of eggs (i.e. high quality) or poor condition with 
few eggs (i.e. low quality). Half of the females from each treatment were used in mating trials in which 
sperm were counted before fertilisation occurred and the other half were used in mating trials where 
fertilisation occurred and egg sacs laid. Female mantids are capable of multiply mating and their body 
condition is a good indicator of potential reproductive fitness. Therefore, we predicted male P. 
albofimbriata would ejaculate strategically in response to female quality by allocating more mating 
resources to high quality females in order to maximize their reproductive success. Opposed to our 
predictions, female quality did not play a significant role in strategic ejaculation in this mating system. 
The total number of sperm transferred and the percent sperm viability did not vary significantly 
between the high quality and low quality female treatments. Fertilization success was entirely 
dependent on female quality/mature egg number, but not on the number of sperm transferred. These 
results suggest that female quality is not a major factor influencing postcopulatory male mating 
strategies in P. albofimbriata, and sperm number does not have any effect on fertilization success in a 
single mating scenario.  
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Abstract: The wonderful diversity of animal colours continues to elude scientific explanation. 
Colours may be conspicuous – demanding the attention of a rival or potential mate – or they may be 
cryptic, allowing animals to remain undetected by predators or prey. Conspicuous colours should be 
selected to contrast against habitat backgrounds, while the converse applies to cryptic colours. 
Because habitat backgrounds differ across landscapes and species exploit different habitats, this 
process may partly explain the evolution of animal colour diversity. Despite this, evidence for a link 
between animal colours and natural backgrounds is largely restricted to a few, specialist species. To 
address this, we tested whether variation in background colours was able to explain colour diversity in 
a large community of Australian woodland birds. We aimed to discover whether 1) bird plumage 
colours were non-randomly distributed among different woodland habitats and 2) whether any 
differences in plumage colour according to habitat use were adaptive. To achieve this, we measured 
the plumage spectra of 87 bird species as well as the spectra of their natural backgrounds. These 
spectra were interpreted as colours using current avian visual models. Colour contrast between birds 
and background colours were measured in avian visual space. We predicted that if bird colours are 
adapted to best suit their visual habitats, cryptic colours would have a lower contrast against used, 
relative to unused habitats. Conversely, conspicuous colours should have a higher contrast against 
used, compared to unused habitats.  
 
Estimating abundance of the Western Derby eland (Taurotragus derbianus 
derbianus)  and evaluating capture-recapture analyses using camera traps: case study 
from Fathala reserve, Senegal 
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Abstract: Western Derby eland (Taurotragus d. derbianus) is a critically endangered subspecies of 
one of the world’s largest antelope. Once widely distributed taxon occurs at the last West African 
refuge, Niokolo Koba National Park, Senegal. Estimated population size of about 171 individuals was 
derived from only photograph showing herd of 69 animals taken during aerial survey in 2006. Lack of 
reliable data on wild population parameters constrains both conservation efforts in the park and ex-
situ breeding program held in Bandia and Fathala reserves. Our study, conducted in Fathala, aims at 
developing and evaluating a long-term monitoring system with use of digital camera traps enabling 
estimates of abundance in conditions similar to the habitat in Niokolo Koba NP. Application of 
closed capture-recapture model was facilitated due to a unique pattern of white stripes on flanks of 17 
elands living in 1060 ha sanctuary during the study. We used 30 camera traps set in regular grid of 0.5 
km span enabling us to select one line of eight cameras crossing entire reserve between May and 
September 2013. Cameras recorded 16 individuals during successive 1716 trap-days. Capture 
histories of each animal was analyzed with CAPTURE software using Mh model for heterogeneity in 
capture probabilities. Estimated abundance in the grid pattern within six 10-day sampling periods 
varied from 22 animals (SE = 8.30, p ̂ = 0.07) in 10-day to 16 animals (SE = 1.13, p ̂ = 0.10) in 60-day 
sampling period. Respectively, same model used in the line pattern resulted in mean population size 
of 12 (SE = 31.80, p ̂ = 0.05) in 30 days to 17 animals (SE = 2.61, p ̂ = 0.04) in 60 days. Our results 
showed promising potential for application of the method in conditions of West African savanna. 
Also, limits in accuracy of abundance estimates generated by Mh jack-knife estimator were indicated 
in case of shorter periods and low capture probabilities.    
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Abstract: In terms of behavioral evidence the understanding of elasmobranch behavior and 
cognition pales in comparison to the state of knowledge about these aspects in osteichthyes. In the 
past, research in this direction focused predominantly on their sensory systems while relying mostly 
on physiological and/or anatomical methods rather than behavioral tests. Consequently, studies 
utilizing operant conditioning to investigate these aspects of elasmobranch biology are unfortunately 
few in number and usually limited to small species or small specimens in order to employ mazes. 
Large elasmobranchs on the other hand, potentially showing distinct behavioral differences due to i.e. 
ontongenetic shifts in foraging behavior, are difficult to keep in captivity, let alone conduct behavioral 
tests. The latter primarily due to space constraints in scientific keeping facilities and the alleged 
necessity to construct mazes in order to perform behavioral tests. Here we demonstrate how an adult 
zebra shark (Stegostoma fasciatum) can be conditioned to perform a behavioral chain and learn a 
simple visual discrimination task under open field conditions. By utilizing secondary reinforcement – 
never before reported in elasmobranchs – using an acoustic stimulus, this is achieved without 
structural measures, therefore rendering the use of mazes obsolete. This approach may open doors 
for future behavioral work on large elasmobranchs, i.e. in public aquaria. Instead of reinforcing 
negative stereotypes by displaying „feeding frenzies“ as part of show feedings, displaying behavioral 
experiments would help raising awareness and improving the public image while shedding light on 
this rarely investigated aspect of these threatened animals.  
 
The development of female song and sex dispersal in the New Zealand Bellbird 
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Abstract: Both sexes of the New Zealand bellbird (Anthornis melanura) sing a diversity of complex 
song types. Previous studies examining song development have concentrated on species where only 
males sing. Here we present the first evidence of female song development in the field. Chicks 
(n=132) were banded at the nest on Tiritiri Matangi Island, Hauraki Gulf, New Zealand.  Recordings 
of sub-adult females (n=14) were made at the nest, on the natal territory post fledging, and post 
dispersal from October 2012 to May 2014. Sub-song was sung by females as young as 6 weeks old 
and plastic song occurs at c 15 weeks old. Females sung a full repertoire of crystallised songs prior to 
their first breeding season (1 year old). Spectral analysis and consistency correlations were used to 
analyse the songs throughout the song motor phases at different age groups. Genetics have shown that 
female bellbirds are the dispersing sex. Female juveniles on the island were found to initially disperse 
further from their natal territory than male juveniles. However, with such a small island site and a 
population at carrying capacity, final breeding territory's still tend to be near their natal territory. 
Nonetheless, a banded female did disperse across 2.2 km of sea to nearby Shakespear Regional Park, 
a mainland sanctuary.  Song development by female bellbirds was found to be comparable to that of 
males and similar to male song development in other passerines.  This result provides a foundation 
for further research on song learning in females and a direct comparison of the learning process 
between sexes within the same species. The differences in dispersal between the sexes will also have 
implications on song tutor choice and micro-evolution of regional dialects. 
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