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PLENARY SESSIONS 
 

Robertson Lecture Theatre 
The Research School of Biological Sciences 

BLD 46, ANU 

PLENARY LECTURE I:  

Thursday, 12 April 2007, 14:15-15:15 

Seeing in the dark: inferring behaviour from visual adaptations in the world's dimmest habitats 

Eric Warrant 
Department of Cell & Organism Biology, University of Lund, Sweden 

 

PLENARY LECTURE II: 

Friday, 13 April 2007, 08:30 – 09:30 

Robotic insights into animal behaviour 

Barbara Webb 
Institute for Perception, Action and Behaviour, School of Informatics, University of Edinburgh, Scotland 

 

TINBERGEN CENTENNIAL LECTURE: 

Saturday, 14 April 2007, 08:30-09:30 

On the integration of mechanism and function in behavioural research 

Chris Evans 
Centre for the Integrative Study of Animal Behaviour, Macquarie University, Sydney, Australia 

From pinecones to robots: Tinbergen and insect homing 

Jochen Zeil 
ARC Centre of Excellence in Vision Science and Centre for Visual Sciences, The Australian National University, 
Canberra, Australia 

 

PUBLIC LECTURE: 

Saturday, 14 April 2007, 12:30-13:30 

Mimicry and social behaviour in Australian Magpies 

Gisela Kaplan 
Centre for Neuroscience and Animal Behaviour, University of New England, Armidale, Australia 

 

IUSSI LECTURE:  

Sunday, 15 April 2007, 09:00-10:00 

The honey bee genome project: making a connection between DNA sequence and social biology  

Ryszard Maleszka 
Centre for Visual Sciences, The Australian National University, Canberra, Australia
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THURSDAY, 12 APRIL 2007 

14:00 - 14:15  Opening remarks 

14:15 – 15:15   p13 Seeing in the dark: inferring behaviour from visual adaptations in 
the world's dimmest habitats 

Eric Warrant 
University of Lund, Lund, Sweden 

Session 1: VISUAL SYSTEMS & SIGNALS   CHAIR: Jan Hemmi 

15:15          p15 Colour discrimination in a trigger fish, Rinecanthus aculeatus 

Connor M. Champ, Vincenzo Pignatelli, Justin Marshall & Misha Vorobyev 
University of Queensland, Brisbane and ARC Centre of Excellence in Vision Science 

15:30          p15 Unrevealing double cone function in a species of reef fish, Rinecanthus aculeatus 

Vincenzo Pignatelli & Justin Marshall 
University of Queensland, Brisbane. 

15:45          p15 Carotenoids enhance immunocompetence and bill reflectance in the diamond 
firetail, Stagonopleura guttata.  

Ingrid Stirnemann, Greg Johnston, Brian Rich & Sonia Kleindorfer 
The Royal Zoological Society of South Australia & Flinders University of South 
Australia, Adelaide 

 
16:00          p16 Spotting the enemy: Resolution and contrast sensitivity of the fiddler crab 

compound eye 

Jochen Smolka & Jan Hemmi 
The Australian National University, Canberra  

16:15 – 16:45 Coffee&Tea Break 

Session 2: PREDATION     CHAIR: Michael Jennions 

16:45          p16 First identification of nest predators of the Superb Fairy-wren (Malurus cyaneus) 

Diane Colombelli-Negrel & Sonia Kleindorfer 
Flinders University of South Australia, Adelaide 

17:00          p16 Wax eggs as a method for investigating nest predation at natural and artificial nests 
of the Banded Dotterel 

Dale A. McEntee, Adrian Paterson & Shaun Ogilvie 
Lincoln University, Lincoln, New Zealand  

17:15          p17 A wolf in flies’ clothing: do assassin bugs mimic prey in spider webs? 

Anne Wignall, Richard Mankin, Chistopher Evans & Phillip Taylor 
Macquarie University, Sydney 

17:30          p17 The effects of salinity on the vulnerability of tadpoles to predation by dragonfly 
nymphs.  

Zoe Squires, Paul Bailey & Bob Wong 
Monash University, Melbourne 

17:45          p17 Are Australians more deceptive than Europeans?  Lessons from crab spiders 

Marie E. Herberstein & Astrid M. Heiling 
Macquarie University, Sydney 

18:00          p17 Are Feather-legged Assassin bugs really drug pushers? 

Matthew W. Bulbert, Marie E. Herberstein & Gerry Cassis 
Australian Museum and Macquarie University, Sydney 

18:30 – 23:00 Poster Buffet & Bar  
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FRIDAY, 13 APRIL 2007 

08:30 – 09:30   p13 Robotic insights into animal behaviour 
Barbara Webb 
University of Edinburgh, Edinburgh, Scotland 

Session 3: SENSORY SYSTEMS & COMMUNICATION I   CHAIR: Phil Taylor 

09:30          p18 Deconstructing a multimodal signal: Assessing the efficacy of the visual and vocal 
components of a food-related call 

K-lynn Smith & Chris Evans 
Macquarie University, Sydney 

09:45          p18 Visual discrimination in lizards: Jacky dragons can recognize opponents using 
idiosyncratic variation in morphological and behavioural cues. 

Daniel A. Van Dyk & Christopher S. Evans 
Macquarie University, Sydney 

10:00          p18 Environmental deterioration compromises socially-enforced signals of male quality 
in three-spined sticklebacks 

Bob Wong, Ulrika Candolin & Kai Lindstrom 

Monash University, Melbourne 

10:15          p19 Design of a deceptive visual signal: Death adders attract lizards by mimicking the 
movement of invertebrate prey 

Daniel Garnett, Ximena Nelson & Christopher Evans 
Macquarie University, Sydney 

10:30 - 11:00  Coffee&Tea Break 

Session 4: SENSORY SYSTEMS & COMMUNICATION II  CHAIR: Bob Wong 

11:00          p19 On the importance of syntax in a dynamic visual signal: Recognition of Jacky dragon 
threat displays depends upon sequence 

Kevin L. Woo & Christopher S. Evans 
Macquarie University, Sydney 

 
11:15          p19 Examination of pheromone use in a praying mantis, Stagmomantis limbata 

Michael Maxwell & Katherine Barry 
Macquarie University, Sydney 

11:30          p20 Response of nestlings to parental begging solicitation and alarm calls in a brood 
parasite host.  

Michael G. Anderson, Dianne H. Brunton & Mark E. Hauber 
Massey University, Auckland, New Zealand 

11:45          p20 Adjusting the sails: lizards modify their displays in windy conditions.  

Richard A Peters, Jan M Hemmi & Jochen Zeil 
The Australian National University, Canberra 

12:00          p20 Modulation of a movement-based visual signal depending on sender-receiver 
distance: the claw waving display of the fiddler crab Uca perplexa.  

Martin J. How, Jochen Zeil, Jan M. Hemmi & Richard A. Peters 
The Australian National University, Canberra 

12:15          p21 Stereotyped short calls and alarm calls in Australian magpies (Gymnorhina tibicen). 
But why so many? 

Gisela Kaplan 
University of New England, Armidale 

12:30          p21 Sexy songs and aggressive accents in the dawn chorus of the superb fairy-wren.  

Anastasia H. Dalziell & Andrew Cockburn 
The Australian National University, Canberra 

12:45          p21 Crowing functions as an ‘all clear’ signal in fowl (Gallus gallus). 

Chris Evans, Anne Wignall & Linda Evans 
Macquarie University, Sydney 

13:00 - 14:00 Lunch 
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Session 5:  REPRODUCTION, MATING AND SEXUAL SELECTION CHAIR: Ximena Nelson 
 
14:00          p22 Scent marking, conflict and courtship behaviours in Indian Blackbuck, Antelope 

cervicapra L.: A study in Arignar Anna Zoological Park 

Thangavel Rajagopal, Govindaraju Archunan & Shanmugam Achiraman 
Bharathidasan University, Tamil Nadi, India 

 
14:15          p22 Mating on mountains: is there plastic response in mating strategies along altitudinal 

gradients? 

Kate Umbers 
Macquarie University, Sydney 

 
14:30          p22 Seminal fluid and it role in modulating female reproductive behaviour 

Preethi Radhakrishnan & Phillip W.Taylor 
Macquarie University, Sydney 

 
14:45          p23 The noses have it: sexual selection for nose length in a New Guinean tree frog 

 Greg Johnston & James Menzies 
 Royal Zoological Society of South Australia, Adelaide Zoo & University of Adelaide, 

Adelaide 

Session 6:  COGNITION, MEMORY, TRICKS & MAINTENANCE I  CHAIR: Ken Cheng 

15:00          p23 Testing an evolutionary explanation of human sex differences in spatial cognition 

Darren Burke, Joanne Northcote & Melissa Hughes 
Macquarie University, Sydney 

15:15          p23 The Ecology of Cognition:  Win-shift biases are sensitive to food type. 

Danielle Sulikowski & Darren Burke 
Macquarie University, Sydney 

15:30          p24 Peak shift in remembering 

Andros Hoan 
Macquarie University, Sydney 

15:45          p24 Circadian modulation of memory in honeybees (Apis mellifera) 

Catherine Prabhu & Ken Cheng 
Macquarie University, Sydney 

16:00 - 16:30  Coffee&Tea Break 

Session 7:  COGNITION, MEMORY, TRICKS & MAINTENANCE I I CHAIR: Jochen Zeil 

16:30          p24 Modular fowl: ‘behavioural syndromes’ as an epiphenomenon 

Ximena Nelson, David Wilson & Chris Evans 
Macquarie University, Sydney 

16:45          p25 Proximity of human contact influences fear of humans in laying hens 

Lauren Edwards, Paul Hemsworth & Grahame Coleman 
University of Melbourne, Parkville 

17:00          p25 When beauty is the beast - orchids induce pollinator ejaculation 

Anne Gaskett & Marie Herberstein 
Macquarie University, Sydney 

17:15          p25 Snare care: European garden cross orb-web spider's response to web damage 

Alzena Wilmot & Duane Harland 
AgResearch Ltd, Lincoln Research Centre, Christchurch, New Zealand  

17:30          p25 We are what we eat: understanding nestling diets using stable isotope ratios. 

Dianne Brunton & Taneal Cope 
Massey University, Auckland, New Zealand  

17:45          p26 The concept of pre-determined peaks of grazing behaviour in cattle may be 
fallacious 

Bob Kilgour & Gavin Melville  
NSW Department of Primary Industries, Agricultural Research Centre, Trangie  

18:00 – 18:30 ASSAB Annual General Meeting 

18:30 – 23:00 Poster Buffet & Bar 
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SATURDAY, 14 APRIL 2007 

08:30 – 09:30    p13 On the integration of mechanism and function in behavioural 
research 

Chris Evans 
Macquarie University, Sydney 

 p13 From pinecones to robots: Tinbergen and insect homing 
Jochen Zeil 
The Australian National University, Canberra 

Session 8: HOMING & NAVIGATION     CHAIR: Richard Peters 

09:30          p26 Viewing and learning of nest-associated visual cues in desert ants 

Ajay Narendra, Aung Si, Danielle Sulikowski & Ken Cheng 
The Australian National University, Canberra 

09:45          p26 Displacements and search patterns in the Central Australian desert ant Melophorus 
bagoti 

Ajay Narendra, Ken Cheng, & Rüdiger Wehner 
Macquarie University, Sydney 

10:00          p27 Homing ability of the honeybee 

Shaowu Zhang, Mario Pahl, Aung Si, Waltraud Pix & Jürgen Tautz 
The Australian National University, Canberra 

10:15          p27 Dynamical System Models of Path Integration 

Robert Vickerstaff 
Agresearch Ltd, Lincoln Research Centre, Christchurch, New Zealand 

10:30 – 11:00 Coffee&Tea 

Session 9: FORAGING, COMPETITION & LIFE HISTORIES I  CHAIR:   Bob Kilgour 
 
11:00          p27 Complex patterns of association in a macropodid marsupial 

Alecia Carter, Vicki Thomson & Anne Goldizen 
The University of Queensland, Brisbane 

11:15          p28 Size does matter: Assortative pairing in Darwin’s small tree finch, Camarhynchus 
parvulus. 

Rebekah Christensen & Sonia Kleindorfer 
Flinders University of South Australia, Adelaide 

11:30          p28 Explaining adaptive shifts in island birds: morphological, behavioural, and prey 
availability evidence from an insectivorous bird. 

Beth E. Schlotfeldt & Sonia Kleindorfer 
Flinders University, Adelaide 

11:45          p28 Comparison of North Island tomtit (Petroica macrocephala toitoi) foraging 
behaviours during the breeding and non-breeding season, Hunua Ranges, New 
Zealand 

Joanne Peace & Dianne Brunton 
Massey University, Auckland, New Zealand 

12:00 – 12:30 Lunch 

12:30 – 13:30    p14 Mimicry and social behaviour in Australian magpies  

Gisela Kaplan 
University of New England, Armidale 

13:30 – 14:00 Coffee&Tea 

Session 10: FORAGING, COMPETITION & LIFE HISTORIES II  CHAIR: Marie Herberstein 

14:00          p28 An invader in more ways than one:  the effect of an invasive linyphiid spider on 
native spiders  

Elizabeth Jakob & Jeremy Houser 
University of Massachusetts, Amherst, USA 
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14:15          p29 Do male swordtails assess opponents or rely on intrinsic factors during agonistic 
contests? 

John Prenter & Robert W. Elwood 
Macquarie University, Sydney & Queen's University Belfast, Belfast, North Ireland 

14:30          p29 Mirid foraging behaviour: understanding fickle mirid damage in cotton. 

Mary Whitehouse 
CSIRO Entomology, Australian Cotton Research Institute, Narrabri 

14:45          p29 Evolution of boldness facilitates the rapid invasion by cane toads in Australia 

Peter Biro, Mattias Hagman, Ben Phillips, Rick Shine 
University of Technology Sydney, Sydney 

15:00          p30 The Sultans of Spin: Variability in orb web form and function 

Aaron Harmer & Marie Herberstein 
Macquarie University, Sydney 

15:15          p30 Willing, well positioned, or well endowed: Why do owners win more contests? 

Sarah Fayed, Pat Backwell & Michael Jennions 
The Australian National University, Canberra  

15:30 – 16:00 Coffee&Tea Break 

Session 11: MATING, MATE CHOICE & PARENTAL INVESTMENT CHAIR: Greg Johnston 
 
16:00          p30 Roosting and nesting behaviour in a high density North Island brown kiwi (Apteryx 

mantelli) population 

Birgit Ziesemann, Isabel Castro, Weihong Ji & Dianne Brunton 

Massey University, Auckland, New Zealand 

16:15          p31 How to keep your genes flowing: Nest defence in New Holland Honeyeaters, 
Phylidonyris novaehollandiae 

Sarah Lambert & Sonia Kleindorfer 
Flinders University of South Australia, Adelaide 

16:30          p31 Enforced monogamy in female Queensland fruit flies, do female remating decisions 
influence reproductive success? 

Diana Perez-Staples, Chris Weldon & Phil Taylor 
Macquarie University, Sydney 

16:45          p31 Alarm calling by male fowl reflects judicious investment in mates 

David Wilson & Chris Evans 
Macquarie University, Sydney 

17:00          p32 Mate location and mating behaviour in a scramble competitor: the millipede 
Gigantowales chisholmi. 

Greg Holwell, Paul Duckett & Frances Goudie 
Macquarie University, Sydney 

17:15          p32 Nest attendance in the endangered New Zealand Kakapo (Strigops habroptilus) 

Luis Ortiz-Catedral, Mark. E. Hauber, Daryl Eason, Dianne H. Brunton & Ron 
Moorhouse 
Massey University, Auckland, New Zealand 

 
17:30          p32 Do unrelated helpers attend to experimental increases in brood demand in a 

cooperative bird? 

Paul G. McDonald, Anahita J.N. Kazem & Jonathan Wright 
University of Wales, Bangor, United Kingdom.  

17:45          p33 How do superb fairy-wrens recognize cuckoo chicks? 

Naomi Langmore & Rebecca Kilner 
The Australian National University, Canberra 

18:00 - 18:15  Closing remarks & invitation 

18:30 – 23:00 Buffet Dinner & Party in the Botanical Gardens 
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SUNDAY, 15 APRIL 2007 

08:30 – 09:30   p14 The honey bee genome project: making a connection between DNA 
sequence and social biology  

Ryszard Maleszka 
The Australian National University, Canberra 

Session 9: SOCIAL INSECTS I    CHAIR: Madeleine Beekman 

09:30          p33 Mapping the Genes for Hygienic Behaviour in the Honey Bee (Apis mellifera) 

Peter Oxley, Ben Oldroyd & Marla Spivak 
The University of Sydney, Sydney 

09:45          p33 Regulation of honey bee antimicrobial genes by Relish 

Helge Schlöns & Ross Crozier 
James Cook University, Townsville 

10:00          p34 Sex-linked genetic influence on caste determination in a termite 

Yoshinobu Hayashi, Hitoshi Miyata, Nathan Lo & Osamu Kitade 
The University of Sydney, Sydney 

 
10:15          p34 Social Climbing: When Cheating Workers Produce Royal Offspring 

Lyndon A Jordan, Michael H Allsopp, Benjamin P Oldroyd & Madeleine Beekman 
The University of Sydney, Sydney 

10:30 – 11:00 Coffee&Tea Break 

Session 10: SOCIAL INSECTS II     CHAIR: Ross Crozier 

11:00          p34 Intra-colonial aggression in an Australian stingless bee 

Rosalyn Gloag, Ben Oldroyd & Tim Heard 
The University of Sydney, Sydney 

11:15          p35  Colony structure and territorial dynamics of the intertidal-nesting ant Polyrhachis 
sokolova 

Simon Robson & Angie Shuetrim 
James Cook University, Townsville 

11:30          p35 Testing hypotheses of reproductive regulation in honey bees 

Graham J Thompson, Heather Yockey, Julianne Lim & Benjamin P Oldroyd 
The University of Sydney, Sydney 

11:45          p35 Pollen robbery by carpenter bees from conspecific nests: causes and consequences 

Katja Hogendoorn & Hayo H. W. Velthuis 
The University of Adelaide, Adelaide 

12:00          p36 Differences between foraging groups in a learning task but no correlation in 
performance between tasks 

Sharoni Shafir, Tamar Drezner-Levy & Brian H. Smith 
The Hebrew University of Jerusalem, Rehovot, Israel. 

12:15          p36 The ‘reproductive ground plan’ hypothesis for the regulation of foraging behaviour 
in honey bees (Apis mellifera): lessons from anarchistic bees 

Benjamin Oldroyd & Madeleine Beekman 
The University of Sydney, Sydney 

 
12:30          p36 Foraging in honeybees: when does it pay to dance? 

Jie Bin Lew & Madeleine Beekman 
The University of Sydney, Sydney 

 
12:45 Open Discussion: ASSAB & IUSSI: A continuing relationship? 

13:00 – 14:00 LUNCH & Farewell 
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Posters (p37-p41) 

(1) Can an animal’s personality influence its relationships within a group? 
Alecia Carter & Anne Goldizen 
The University of Queensland, Brisbane 

(2) Relative conspicuousness of threat display components in the Jacky dragon (Amphibolurus 
muricatus) 
Kevin L. Woo & Christopher S. Evans 
Macquarie University, Sydney 

(3) The coevolutionary arms race between the Pallid Cuckoo (Cuculus Pallidus) and its hosts 
Michelle Landstrom 
The Australian National University, Canberra  

(4) Navigation across the land-water interface: orientation in the inter-tidal ant Polyrhachis sokolova 
Mahen Raj, Ross Crozier & Simon Robson 
James Cook University, Townsville 

(5) Climate change is here: what are the insects doing? 
Katherine Elizabeth McClellan & Lesley Hughes 
Macquarie University, Sydney 

(6) Mechanisms of social learning in Australian honeyeaters 
Mark Wiese & Darren Burke 
Macquarie University, Sydney 

(7) Eye to eye with wallabies: characterising the photoreceptors in marsupial retinas 
Wiebke Ebeling & Jan M. Hemmi 
The Australian National University, Canberra 

(8) The unusual purple-crowned fairy-wren, an introduction 
Anne Peters, Michelle Hall, Sjouke Kingma & Kaspar Delhey 
Max Planck Institute for Ornithology, Radolfzell, Germany 

(9) Are sexually selected traits more variable? The case of bird colours 
Kaspar Delhey & Anne Peters 
Max Planck Institute for Ornithology, Radolfzell, Germany 

(10) Male reproductive tissues of the Queensland fruit fly, Bactrocera tryoni : Morphology, ultrastructure 
and cytochemistry. 
Preethi Radhakrishnan & Phillip W.Taylor 
Macquarie University, Sydney 

(11) Stingless Bee response to spider webs 
Dinesh Rao, Ken Cheng & Marie E. Herberstein 
Macquarie University, Sydney 

(12) Cupid and the Cunningham Skink: A study of the effect of MHC on Mate choice 
Vincenzo Repaci, Jenny Donald, Adam Stow & Kyle Zenger 
Macquarie University, Sydney 
 

(13) Movement vs. detail:  optical cues used in predation by jumping spider, Phidippus audax 
Julie V. Bednarski & Elizabeth M. Jakob 
University of Massachusetts, Amherst, USA 
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ABSTRACTS 
 

PLENARY SESSIONS 
 

Seeing in the dark: inferring behaviour from visual adaptations in the world's dimmest habitats 
 
Eric Warrant 
Department of Cell & Organism Biology, University of Lund, Sweden 
Eric.Warrant@cob.lu.se 
 
The ecologies and behaviours of many animals are hard to unravel because of our difficulty to observe them in 
their natural habitats. Nocturnal and deep-sea animals are cases in point. To observe nocturnal animals in the 
wild requires the use of expensive night-imaging equipment and considerable luck, while to observe deep-sea 
animals requires not only access to costly ships and submarines, but also tremendous good fortune to find 
these rare creatures in the vast expanses of the ocean. However, because the senses of animals are often 
acutely matched to ecological needs, investigations of the morphology and physiology of sensory organs can 
provide a unique window that allows us to glimpse the secret lives of their owners. To illustrate this point, I will 
describe the sexually dimorphic visual adaptations of nocturnal tropical bees (Megalopta genalis) and the optical 
and physiological adaptations found in the eyes of two economically important but little known deep-living 
fishes, the swordfish (Xiphias gladius) and the escolar (Lepidocybium flavobrunneum). Even though these 
elusive animals are rarely seen in the wild, their eyes reveal several clues about how they may be behaving, 
especially in terms of courtship and hunting behaviour. 
 

Robotic insights into animal behaviour 

 

Barbara Webb 
Institute for Perception, Action and Behaviour, School of Informatics, University of Edinburgh, Scotland 
bwebb@inf.ed.ac.uk 

If we truly understand the mechanisms controlling some animal behaviour we should be able to replicate it. 
Using robots to test biological hypotheses provides rigourous evaluation, under real world conditions, and often 
reveals gaps in our knowledge. I will discuss this methodology drawing on examples of my own work on models 
of sound localisation and multimodal integration in crickets. 
 

On the integration of mechanism and function in behavioural research 
 
Chris Evans 
Centre for the Integrative Study of Animal Behaviour, Macquarie University, Sydney, NSW2109, Australia 
chris@galliform.bhs.mq.edu.au 
 
Niko Tinbergen is rightly celebrated for his role in establishing the study of animal behaviour as a scientific 
enterprise.  But he would probably be surprised that many researchers working in the field today value his 
theoretical contribution more than his empirical work. I shall briefly review the history of behavioural research 
since Tinbergen, illustrating the changes in fashion over the last four decades. The splintering of ethology 
famously predicted by E.O. Wilson seemed an established fact 20 years ago, and there have certainly been 
periods in which work on evolution and on mechanism were almost entirely divorced - much to the 
impoverishment of both communities. Today, there is renewed interest in truly integrative analyses. The 
catalyst for this change has been the demonstration, by several research groups and in diverse taxa, that 
sensory processes are central to models of signal evolution, just as cognitive processes cannot be fully 
understood if we ignore their function. I shall argue that Tinbergen’s ‘Four questions’ remain his most enduring 
legacy. 

From pinecones to robots: Tinbergen and insect homing 
 
Jochen Zeil 
ARC Centre of Excellence in Vision Science and Centre for Visual Sciences, Research School of Biological 
Sciences, Australian National University, PO Box 475, Biology Place, Canberra, ACT2601, Australia 
jochen.zeil@anu.edu.au 
 
In the 1930s and 1940s Tinbergen and his student colleagues Kruyt and Baerends conducted a series of 
seminal experiments on insect homing and navigation, which showed (1) that insects use landmarks to pinpoint 
their nest and (2) that the knowledge they have of world through which they move, is not based on a map-like 
representation, but on a series of remembered views. These experiments were very influential in the 
development of models for view-based navigation in insects in the 1970s, which were conceived quite 
independently of similar ideas emerging in robotics. In recent times, the mechanisms of view-based navigation 
have received renewed attention in the context of attempting to build autonomous robots, but also because 
‘neuroethological’ robotics offers new tools to record what navigating animals actually see and to test models of 
view-based homing. The benchmark for all this work is still provided by the stunning robustness and flexibility 
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of navigating insects. References: Tinbergen, N (1972) The animal in its world: explorations of an ethologist, 
1932-1972. Volume 1: Field Studies. London: Allen and Unwin. Collett TS, Zeil J (1998) Places and landmarks: 
an Arthropod perspective. In Healy S (ed) Spatial representation in animals. Oxford University Press, pp18-53. 
Vardy A, Möller R (2005) Biologically plausible visual homing methods based on optical flow techniques. 
Connection Science 17: 47-90. 
 

Mimicry and social behaviour in Australian Magpies 

 

Gisela Kaplan 
Centre for Neuroscience and Animal Behaviour, School of Biological, Biomedical and Molecular Research, 
Faculty of Science, University of New England, Armidale, NSW2351, Australia 
gkaplan@une.edu.au 
 
Magpies are intriguingly complex in their behaviour and vocal communication. In this public lecture Prof. Kaplan 
will relate their social life to their intelligence and vocal behaviour and thus help us understand this fascinating 
bird. Prof. Kaplan is a world authority on bird behaviour, with many books to her name, and is author of the 
bestselling book: Australian Magpie. The Biology and Behaviour of an Unusual Song Bird. (CSIRO, Melbourne). 
 

The honey bee genome project: making a connection between DNA sequence and social biology  

Ryszard Maleszka 
Centre for Visual Sciences, Research School of Biological Sciences, The Australian National University, PO Box 
475, Biology Place, Canberra, ACT2601, Australia 
ryszard.maleszka@anu.edu.au 
 
An ultimate task facing each genome-sequencing project is to make a connection between genomics and 
biology. To achieve this goal the entire suite of functional elements encoded in a genome must be identified, 
characterized, catalogued and comprehended. Not so long ago, such a goal was thought to be readily 
achievable in powerful model systems like the fly Drosophila melanogaster.  In recent years, however, it 
became clear that phenotypic prediction in the complex metazoa is not automatically derivable from the 
putative protein function typically inferred from sequence homologies.  Problems arise because of the 
indirectness of the path from gene to phenotype and the fact that organismal complexity does not appear to 
correlate with an increased number of genes. While the worldwide genome projects are yielding unambiguous 
data on the molecular diversity that represents the evolutionary end products of millions of years of variation 
and selection, the fundamental questions in biology remain unanswered. How a limited number of genes can 
generate virtually unlimited morphological and behavioural complexities? Are there unique genes for social 
behaviour and if so, are they a special subset of the genome? How behavioural complexity is instantiated?  With 
the honey bee genome assembly now available for scrutiny, it appears likely that this social insect will be 
instrumental in addressing a number of important, but unresolved issues in the field of genomics that cannot be 
addressed appropriately in solitary animals. Armed with a range of sophisticated molecular tools the honey bee 
can serve as an easily manageable model for systems biology to investigate the molecular basis of complex 
collective behaviour. 
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TALKS 

Colour discrimination in a trigger fish, Rinecanthus aculeatus. 
 
Connor M. Champ, Vincenzo Pignatelli, Justin Marshall & Misha Vorobyev 
School of Biomedical Science, University of Queensland, Brisbane, QLD4067 and ARC Centre of Excellence in 
Vision Science, Tha Australian National University, Canberra, ACT2601, Australia 
c.champ@library.uq.edu.au 
 
Colours are used by animals in a wide variety of behaviours like food selection, mate choice and camouflage. 
However, the behavioural thresholds of colour discrimination have only been observed in a small number of 
species.  We have used behavioural studies to test the colour discrimination of a trigger fish Rinecanthus 
aculeatus.  Fish were trained to discriminate between a reward colour stimulus and a series of non-reward 
colour stimuli.  The colours in the non-reward series were designed so that each successive colour was more 
similar to the colour closer to the reward one. The results were compared with the predictions of the receptor 
noise limited colour opponent model (Vorobyev and Osorio, 1998, Proc R. Soc. London, 265:351-358). The 
obtained threshold reasonably agrees with the assumption that noise in receptor channels is close to 5% of the 
signal. These values can be compared to the psychophysically determined Weber fractions for human observer 
at about 2% for the long- and middle- wavelength cone mechanism and 8% for the short-wavelength cone 
mechanism.  
 

Unrevealing double cone function in a species of reef fish, Rinecanthus aculeatus 
 
Vincenzo Pignatelli & Justin Marshall 
Vision, Touch and Hearing Research Centre (VT&HRC), School of Biomedical Sciences (SBS), University of 
Queensland, St Lucia Campus, Brisbane, QLD4067, Australia 
v.pignatelli@uq.edu.au 
 
Vertebrate retinas are often known to posses two kind of photoreceptors, cones and rods which are respectively 
implicated in photopic and scotopic vision. There is, in effect, a third category of photoreceptors known as 
double cones or twin cones which have been estimated to be present in 50% of vertebrate retinas with the 
exception of mammalian and elasmobranch retina. In many coral reef fishes, double cones cover more than 
75% of the whole retinal surface, representing the principal type of photoreceptor. Although double cones are 
so widespread among non mammalian vertebrates, their function remains a mystery. We have behaviorally 
investigated the contribution of double cones to color discrimination in a species of marine trigger fish 
(Rinecanthus aculeatus) which has one type of double cone (480/530nm), one type of single cone (413nm) and 
one type of rod (498nm). During the experimental protocol, based on a feeding and operant conditioning 
paradigm, fish had to choose between rewarded and unrewarded color stimuli. The hue of the stimuli, 
determined on the basis of photoreceptor quantum catches (Qc) was chosen to isolate the function of the single 
members of the double cones in the process of color discrimination. We found that in this reef fish the single 
members of double cones are used for color discrimination and that Rinecanthus aculeatus possess tricromatic 
color vision. This is the first time double cone involvement in color discrimination is shown in a marine fish.  
 

Carotenoids enhance immunocompetence and bill reflectance in the diamond firetail, Stagonopleura 
guttata.  

 
Ingrid Stirnemann, Greg Johnston, Brian Rich & Sonia Kleindorfer 
The Royal Zoological Society of South Australia, Adelaide & School of Biological Science, Flinders University of 
South Australia, GPO Box 2100, Adelaide, SA5001, Australia 
stir0018@flinders.edu.au 
 
Carotenoids are molecules that must be derived from the diet - they cannot be synthesised by vertebrates - 
that are known to play a key role in binding free radicals, reducing oxidative stress, and conferring protection 
from ultra violet radiation. A growing amount of research has focussed on the role of carotenoids for immune 
function, as well as the signalling function of carotenoids in integument (such as bill or feather colouration). We 
used an experimental approach to examine the effect of carotenoids on immunocompetence and bill colouration 
in the diamond firetail, Stagonopleura guttata. We tested the following predictions: (1) experimental birds on a 
carotenoid diet will have higher immunocompetence (PHA response) and increased bill hue than birds in the 
control group, and (2) the carotenoid concentration of the wild birds will be comparable to the initial carotenoid 
concentration of the experimental birds. Our results supported these predictions.  
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Spotting the enemy: Resolution and contrast sensitivity of the fiddler crab compound eye 

ochen Smolka & Jan M. Hemmi 
n Science and Centre for Visual Sciences, Research School of Biological 

 
t a cost and prey animals need to balance these costs with the risk of 

e accurately model the processing of visual cues for predator 

First identification of nest predators of the Superb Fairy-wren (Malurus cyaneus)

 
J
ARC Centre of Excellence in Visio
Sciences, The Australian National University, Canberra, ACT2601, Australia 
jochen.smolka@anu.edu.au 

Predator avoidance behaviour comes a
predation. The decisions that are necessary to strike this balance are based on information that is inherently 
imperfect and incomplete due to the limited sensory capabilities of the prey animal. There is a great need for 
experimental tests of how sensory limitations affect anti-predator strategies. Fiddler crabs present a well-
studied and easily accessible experimental system for the measurement of both visual cues and visually elicited 
anti-predator behaviour. To quantify visual cues it is necessary to first analyse the processing of the signal in 
the visual system. Utilising the corneal pseudopupil we mapped the size and viewing direction of ommatidia in 
the compound eyes of eight fiddler crabs Uca vomeris of different size and sex. These measurements allow for 
a quantification of contrast sensitivity and spatial resolution in different parts of the visual field. Results were 
compared between the sexes and size classes. 
The results of this study can be used to mor
avoidance. Video sequences of bird approaches that we have previously collected in the field will be filtered with 
crab resolution and compared to synchronously recorded videos of crab behaviour. This will give us an insight 
into the actual cues that crabs have available during natural predation. 
 

 

iane Colombelli-Negrel & Sonia Kleindorfer 
 of South Australia, GPO Box 2100, Adelaide, SA5001, Australia 

est predation in the Superb Fairy-wren was high across study sites in South Australia from 2003 to 2006, and 

Wax eggs as a method for investigating nest predation at natural and artificial nests of the Banded 
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N
accounted for about 80% of nest loss. Nest concealment, of both artificial and natural nests, was found to have 
no effect on reducing predation. The identity of nest predators is crucial because different predators use 
different cues to find the nests. Here, we use two methods to identify nest predators: (1) indirect methods with 
tracking tunnels and predation marks on artificial eggs); and (2) direct methods using video cameras at active 
nests. We placed tracking tunnels and plasticine eggs in artificial nests in replicate study sites to infer rodent 
density. The results showed a positive association between the percentage of tracking tunnels with rodent 
tracks and the percentage of artificial eggs with rodent teeth marks. This finding has implications for 
conservation management because it is easier to measure rodent density using tracking tunnels than to 
measure nest predation in the field. Using video recorders, we recorded the fates of six nests. Three were 
predated: two by rodents during the egg phase, and the nestlings of the last nest were consumed by a Grey 
Currawong.  
 

Dotterel 
 
Dale A. McEntee1, Adrian Paterson2 & Shaun Ogilvie2 

Box 84, Lincoln, New Zealand 2Bio-Protection and 

here have been over 20 species of wetland bird recorded on braided rivers in New Zealand.  Of these the Black 

1Bio-Protection and Ecology Division, Lincoln University, Po 
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T
Stilt is critically endangered, the Black-Fronted Tern is endangered and both Wrybills and Black-Billed Gulls are 
vulnerable.  Predation has been found to be a major cause of nest failure in these braided river species.  These 
species nesting sites are vulnerable to variable river flows, encroachment by introduced plants and introduced 
mammalian predators.  The potential of artificial wax eggs as a tool to monitor and identify predators at 
Banded Dotterel nests was tested.  Predators were found to readily interfere with wax eggs.  Several wax egg 
designs were trialled, finally settling on using cryptically painted wax eggs.  The wax eggs were placed in both 
real nests and artificial nests and left for at least 28 days (average Banded Dotterel incubation).  Data on 
interference was analysed using the logistic exposure model (Shaffer, 2004).  Predation rates between the two 
base colours and the two nest ‘colonies’ were significantly different, however no significant difference was found 
between real and artificial nests.  Predators could usually be identified into at least predator guild (mammal vs 
avian).  Identification to species level was possible on some occasions where Hedgehogs and Black-Backed 
Gulls were responsible for predation.  The use of wax eggs shows good potential as a tool to monitor nest 
predation on braided riverbeds. 
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A wolf in flies’ clothing: do assassin bugs mimic prey in spider webs? 

nne Wignall, Richard Mankin, Chistopher Evans & Phillip Taylor 
iversity, Sydney, NSW 2109, Australia 

eb-building spiders are highly dependent on vibrations to acquire information about potential prey in their 

The effects of salinity on the vulnerability of tadpoles to predation by dragonfly nymphs. 
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web. However, several web-invading predators appear to exploit this dependency by generating web vibrations 
to lure the resident spider within attacking range. We investigated whether the vibrations from hunting assassin 
bugs, Stenolemus bituberus (Heteroptera, Reduviidae), mimic the vibrations from prey captured within the web 
using synchronised laser vibrometry and video recording techniques. The spider Achaearanea sp. (Theridiidae), 
a common prey, was used in all tests. We analysed a total of 60 interactions (20 interactions of S. bituberus 
hunting Achaearanea sp., and 20 interactions each of two representative prey types struggling in the web). 
Vibrations occurring over the entire interaction and immediately preceding a spider response were analysed. 
Our results demonstrate that several of the vibrations produced by hunting S. bituberus have characteristics 
similar to vibrations produced by prey, indicating that some mimicry may be occurring. Further experiments will 
determine whether this is sufficient to be classified as aggressive mimicry. 
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Prey often respond to the presence of predators by adjusting their behaviour. Human-induced changes to the 

Are Australians more deceptive than Europeans?  Lessons from crab spiders
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environment, however, can potentially compromise prey responses and, in so doing, increase their 
susceptibility to predation. I set out to investigate the impact of salinity on the antipredator response of 
tadpoles of the brown tree frog (L.ewingii) to an invertebrate predator (H. papuensis). I found that tadpoles 
exposed to saline conditions (15% sea water (sw)) were significantly less active than tadpoles tested in fresh 
water (0.4% sw). This was true irrespective of whether a predator was present or not. However, I found that 
tadpoles in saline water, despite a reduction in overall activity, were actually more vulnerable to predation than 
their freshwater counterparts. Why? When examining tadpoles’ response to a simulated predator ambush, I 
found that those exposed to salt were slower to respond than those in the freshwater control. These results 
suggest that tadpoles exposed to increased salinity are more likely to be captured because their ability to evade 
predatory strikes is compromised.  
 

 

arie E. Herberstein & Astrid M. Heiling 
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rab spiders (Thomisidae) ambush pollinators on flowers or leaves. To the human eye the spiders seem to be 

Are Feather-legged Assassin bugs really drug pushers?
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perfectly camouflages, often appearing in the same colour as their flower substrate. However, to insect and bird 
eyes, these spiders may look very different due to the UV-light reflected from their bodies. A comparison of 
spider colour between Australian and Eropean spiders reveal that UV-reflection seems more common in 
Australian species and apparently absent in European ones. The contrast in the UV attracts hymenopteran prey 
to Australian spiders. However, these prey are either repelled or show no preference for the duller European 
spiders. These results raise interesting questions about the evolution of UV-reflectance in crab spiders and the 
maintenance of deceptive signals in Australia. 
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 nutritious, easy to locate, and available in large numbers there are 

 bug. He 
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espite the fact that ants are highlyD
relatively few ant-eating specialists. But foraging on ants is a high risk strategy as ants are armed with strong 
clasping jaws, poisonous stings, acidic secretions, a tough exterior and a capacity to recruit many conspecifics 
when alarmed. In order to overcome these defences, ant-specialists in general use highly evolved predatory 
strategies. The aim of this study is to investigate how Feather-legged Assassin bugs, reputed ant-specialists, 
manage to overpower their formidable prey; and early observations suggested they do it with drugs.  
 In 1911, Jacobson observed ants drawn towards a Sumatran species of Feather-legged Assassin
described ants “licking curious tuft of yellow hair (a trichome), situated on the underside of the (bugs) body”. 
Following this interaction the ants soon became ‘paralysed’ enabling the bug to insert its mouthparts. This was 
further supported by McKeown in 1944 who reported an Australian species had the “amazing habit of drugging 
ants before sucking up their body fluids”. Despite these remarkable observations Feather-legged Assassin Bugs 
have been rarely mentioned in the literature other than in taxonomic studies. As a consequence the biological 
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mechanisms underlying their foraging behaviour and the ecology of these animals have yet to be resolved. I 
will present recent observations inferring that an Australian species of Feather-legged Assassin Bug, 
Ptilocnemus lemur, attract and ultimately deceive ant-prey through the use of both visual and chemical cues. 
 

Decon ructing a multimodal signal: Assessing the efficacy of the visual and vocal components of a food-st
related call 

 Smith & Chris Evans 
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ial birds and primates. In Gallinaceous birds, these vocal signals often occur 
imultaneously with a visual display. Few studies have systematically examined how multiple display 

Visual discrimination in lizards: Jacky dragons can recognize opponents using idiosyncratic variation in 
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Food calling is widespread in soc
s
components alter signal efficacy. In this study, we used male golden Sebright chicken’s tidbitting and food 
calling displays to investigate the impact of the two components on food search behavior.  We conducted 
playbacks using high-definition video recordings on plasma display screens and audio recordings to assess the 
reactions of conspecific females to Multimodal, Video Only, Audio Only and Control conditions.  The audio 
component had the greatest impact on female’s food search behavior. In Audio Only, latency to food search 
was shortest and total search time was greater than in the Visual Only.   However, when compared to 
Multimodal, while latency was still shorter, total time searching was not significantly different. Using current 
theoretical models, the behaviour could be classified either as enhancement or as redundant signals with 
equivalent effects.  This suggests the needs for further development of the current theoretical models.  
 

morphological and behavioural cues. 
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 prerequisite for social behaviour. This phenomenon is well established with 
coustic and chemical cues. In contrast, there are few studies of visual cues, despite their widespread 

Environmental deterioration compromises socially-enforced signals of male quality in three-spined 
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Within-species discrimination is a
a
occurrence and potential to mediate discrimination. We conducted video playback experiments, using an 
Australian agamid (Amphibolurus muricatus), to test for discrimination based on visual information alone. 
Captive males were shown a different video sequence of the same stimulus lizard every day for four days. They 
were then tested in probe trials with either a sequence of the same male (familiar), or a matched sequence of a 
different male (unfamiliar). First, we presented footage of live males performing aggressive push-up displays. 
These stimuli reproduced both morphological and behavioural cues. We then investigated the role of 
morphological cues by presenting clips of inactive lizards in the same design. Finally, we tested for individual 
distinctiveness in displays using a 3-D computer model of a single lizard performing displays from two exemplar 
males. Subjects could perceive differences between the two individuals in all three series, as indicated by 
elevated levels of chemosensory behaviour in the unfamiliar probe trials. This is the first demonstration of 
discrimination based upon movement cues in a non-human animal. 
 

sticklebacks 
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nt in promoting the honesty of sexually-selected traits. What happens, then, 
hen social costs are relaxed? In species that breed in shallow coastal waters, increases in the frequency and 
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Social costs are often importa
w
severity of phytoplankton blooms may undermine the value of visual signals by reducing visibility and, in so 
doing, lead to dishonest signalling by relaxing the social consequences of high signalling effort for poor quality 
individuals.  Here, we experimentally test the effects of algal-induced water turbidity on the role of male-male 
competition in facilitating reliable sexual displays in three-spined sticklebacks. We found that males in poor 
condition reduced their courtship effort in the presence of competition in turbid water. This reduction, however, 
was to a much lesser extent than that observed in clear water.  Thus, courtship under conditions of algal 
turbidity did not reflect male condition as honestly as courtship in clear water. Algal turbidity also influenced 
breeding coloration, with males in poor condition reducing their area of red nuptial coloration in turbid 
conditions. Our findings suggest that anthropogenic disturbance to the signalling environment can potentially 
reduce the evolutionary potential of sexual selection by diminishing the efficacy of visual displays and 
weakening socially-enforced signals of male quality. 
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Design of a deceptive visual signal: Death adders attract lizards by mimicking the movement of 
invertebrate prey 
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gnals address biases in the nervous system of potential receivers, thereby 

On the importance of syntax in a dynamic visual signal: Recognition of Jacky dragon threat displays 
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ensory exploitation occurs when siS

providing a fitness benefit to the signaller. The Death adder (Acanthophis antarcticus) is thought to attract prey 
by wiggling the distal portion of its tail (caudal luring). To understand the design of this signal, we explored the 
sensory processes in Jacky dragons (Amphibolurus muricatus), a representative prey species. Jackys have 
superb motion sensitivity, which likely reflects selection for the efficient detection of conspecific displays and 
insect prey. We hypothesised that caudal luring might reproduce salient aspects of prey movement. To test 
this, we used 3D modelling software to create an animated ‘cybersnake’, based on digital video footage of 
Death adders engaged in caudal luring. We then presented a range of stimuli to lizards using video playback. 
Sequences differed systematically in their motion characteristics (no motion, slow, and fast) and in 
conspicuousness against the background (high and low). Moving stimuli reliably elicited predatory responses, 
and this effect was most pronounced when the lure was conspicuous. To identify putative models for caudal 
luring, we collected a range of prey items from the areas adjacent to lizard perch sites and filmed these moving 
across a sand substrate. Digitised sequences were analysed with Matlab routines which extract velocity and 
acceleration values using an optic flow algorithm. The motion characteristics of caudal lures fall precisely within 
the range typical of invertebrate prey, which is consistent with the idea that sensory exploitation has shaped 
the design of this deceptive signal. 
 

depends upon sequence 
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 is well established that recognition of complex acoustic signals such as bird song is dependent upon the 

Examination of pheromone use in a praying mantis, Stagmomantis limbata
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temporal order of elements (syntax). Much less is known about functionally analogous visual displays. The 
Jacky dragon (Amphibolurus muricatus) is a native Australian agamid lizard with a highly stereotyped visual 
threat display made up of three discrete motor patterns. We conducted a series of playback experiments to test 
the importance of temporal order for signal efficacy. Lizards were shown simulated opponents created with 
high-resolution 3-D animation software. We evaluated both signal conspicuousness, measured as probability of 
orienting toward the screen, and recognition, measured through both type of response (aggressive or 
submissive) and intensity. Experiments compared the efficacy of displays with different alerting components at 
the beginning, then tested all possible combinations of motor pattern sequence, and finally assessed the 
relative importance of signal syntax vs. opponent morphology. Results show that all motor pattern sequences 
are equally conspicuous. Signal recognition is highly sensitive to syntax and this largely determines the 
response evoked. Stimuli with abnormal texture and shape were highly effective, so long as the natural order of 
motor patterns was preserved. Recognition of this lizard threat display hence depends upon syntax, in just the 
same way as temporally constrained signals in other modalities. This is the first such analysis for a dynamic 
visual signal. 
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nge of sensory mechanisms to locate potential mates. Within the insects, chemical 
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nimals employ a diverse raA

and acoustic signals are commonly used in long-distance communication, while visual and tactile signals play a 
role once individuals are in close range. Selection on mate searching ability is particularly strong in species 
where male-male competition is restricted to the race for females, and multiple modes of mate attraction are 
likely utilised in such systems. The current study examines chemical signalling in the North American praying 
mantid Stagmomantis limbata, a species found in low-density populations where males actively search for the 
more sedentary females. Since chemical signals are an important component of long-distance communication in 
other mantids, we tested for the use of pheromones by S.limbata females in nature, controlling for visual cues. 
All arriving males were found only on the cages of female mantids, demonstrating the use of female-emitted 
pheromones in this system. In a second experiment, we investigated the effect of female nutritional state on 
the production of pheromones and the subsequent attraction of males. All arriving males were found on the 
cages of well-fed females, indicative of pheromone emission by well-fed females only and/or male preference 
for well-fed females. Our experiments also revealed male arrival to be primarily between the hours of 5am and 
10am, indicating a time window for female pheromone release and/or active male response to the pheromones. 
These results have consequences for our understanding of mate choice and sexual cannibalism in praying 
mantids.  
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Response of nestlings to parental begging solicitation and alarm calls in a brood parasite host.  
 
Michael G. Anderson, Dianne H. Brunton & Mark E. Hauber 
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Vocal communication between parents and nestlings, including begging calls, can increase the risk of predation 
because acoustic cues can be used by predators to search for prey. Recent research has found that parents are 
able to warn nestlings of potential dangers by the use of alarm calls. Such calls predictably alter the behaviour 
of the nestlings by suppressing their vocalisations or inhibiting movement, making them and the nest less 
detectable to predators.  Nestlings can avoid predation by either only begging to parental begging-solicitation 
calls, or by ceasing vocalisations when parents give alarm calls.  The responses of Grey Warbler (Gerygone 
igata) nestlings to begging solicitation calls and parental alarm calls were tested at 12 and 16 days old (nestling 
period 17 days). This species builds an enclosed nest, and individualsí responses were recorded during playback 
sequences of con- and heterospecific alarm and begging-solicitation calls in a sound-isolation chamber. We then 
analysed whether nestling responses to begging-solicitation and alarm calls were species-specific and whether 
alarm calls acted to suppress begging calls.  Grey Warblers are also brood-parasite hosts, and as such, this 
hosts’ parent-nestling communication system is likely to have implications for the nestlings of their specialist 
brood parasite, the Shining Cuckoo (Chrysococcyx lucidus).  
 

Adjusting the sails: lizards modify their displays in windy conditions. 
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Animal signals are optimised for particular signalling environments, whereby senders often chose favourable 
conditions that ensure reliable detection and transmission. Animals thus appear to be sensitive to signal 
efficacy and recent evidence had indeed shown that birds and anurans increased the amplitude or intensity of 
their acoustic signals at times of increased environmental noise. However, there is only a single piece of 
correlative evidence for signals defined by movement that suggests visual signal design depends on ambient 
motion noise. Here we show experimentally for the first time that animals communicating with movement will 
adjust their displays when environmental motion noise increases. The Australian lizard Amphibolurus muricatus 
increased the duration of its introductory tail flicking under sustained wind conditions. Tail flicking serves an 
alerting function that ensures receivers are attending to the rest of the signal, which contains the important 
cues for opponent assessment. We propose that image motion due to wind-blown plant movements reduces the 
probability of detection and that lizards modify their tail flick to increase the signal-to-noise ratio for the visual 
system of receivers. We suggest that this environmental motion dependent visual signal modification provides 
strong evidence for a visual motion processing constraint on the evolution of movement-based signals. 
 

Modulation of a movement-based visual signal depending on sender-receiver distance: the claw waving 
display of the fiddler crab Uca perplexa.  
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Animals are known to vary the structure of their auditory communication signals with respect to the distance of 
signal receivers, but no studies have investigated this phenomenon in movement-based visual signals. We 
show that male fiddler crabs of Uca perplexa alter both the intensity and the form of their courtship display, 
known as the lateral wave, with respect to the distance of approaching females. We elicited courtship behaviour 
with tethered female conspecifics and simultaneously recorded displays from above and from crab-eye level. As 
females approached, males increased signal intensity by shortening display duration and altered signal form by 
reducing the lateral but not the vertical movement component. Our results confirm the ability of male fiddler 
crabs to accurately determine the distance of nearby conspecifics. We discuss that the waving display is 
modulated relative to male-female distance a) to optimise signal efficacy, b) because of mechanical limitations 
of claw movement, c) to reduce signal misinterpretation, and d) to alter the information content of the signal 
over different male-female distances.  
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Stereotyped short calls and alarm calls in Australian magpies (Gymnorhina tibicen). But why so many? 

isela Kaplan 
science and Animal Behaviour, School of Biological, Biomedical and Molecular Research, 

eptionally large range of vocalisations, some of which have individual specificity, and 

Sexy songs and aggressive accents in the dawn chorus of the superb fairy-wren. 
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agpies produce an excM
they may be stereotyped or improvised. The focus of this paper is on selected short calls and, in particular, on 
alarm calls. Magpies are known to have a range of brief calls in addition to the longer warble and carol types of 
song (Brown and Farabaugh 1991). There are a number of very brief calls, such as contact calls, food calls, 
approval calls and some threat calls. One major category within short calls includes the alarm calls. My 
research has shown that there is a large range of alarm calls, some of which have been experimentally tested 
using presentation of predators and playback, indicating the degree or type of threat. There was a significant 
main effect of stimulus (p=0.012) and the alarm call used for wedge-tailed eagles was specific to this predator. 
The question of greatest interest to me concerns the complexity of communication: is there a relationship 
between sociality and signal complexity, between long periods of maturation and cognitive ability? The point 
has recently been made that long-lived species are more likely to be social, or rather, from an evolutionary 
point, that group-living fosters longer term survival (Ridley et al., 2005). It has also been found that group-
living fosters social learning in birds (Lefebvre et al., 1996). Alarm calls are therefore an excellent basis from 
which to explore these questions.  
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us in birds remain elusive. One hypothesis suggests that this acoustic 

Crowing functions as an ‘all clear’ signal in fowl (Gallus gallus)
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Functional explanations of the dawn chor
display may play a role in female selection of extra-pair males. Most young in cooperatively breeding superb 
fairy-wrens Malurus cyaneus are sired by extra-group males. Females initiate extra-group copulations 
exclusively through pre-dawn forays to males singing in the dawn chorus. We measured variation between 
males in dawn singing at all three levels of song production: song components, structured into songs, which 
make up recitals. We related this variation to independent measures of male quality and social status. Males 
sing two distinct songs during the dawn chorus: a complex and variable chatter song and a more repeatable 
trill song. Dominant males with male subordinate helpers produced chatter songs at a greater rate than either 
dominant males without helpers or subordinates, suggesting a role in competition between male group 
members. In contrast, the trill song is implicated in female choice because older males sing songs with a longer 
trill component and have greater extra-pair success, and trade-offs between phrases within the trill component 
imply constraints on the length of the trill component in entirety that could enforce honesty.  The dawn chorus 
of the superb fairy-wren may thus have a duel role, involving enforcement of dominance among male group 
members (male-male competition), and signalling attractiveness to mates (female choice).  
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conditions is sufficiently precise that conspecifics can select appropriate anti-predator behaviour without 
contextual cues. Aerial alarms evoke running to cover, followed by freezing and scanning upward, while ground 
alarms cause increased vigilance and scanning in the horizontal plane. Here, we explore some of the factors 
that mediate the duration of such responses. Regular crowing by males is a territorial display that forms an 
acoustic background throughout the daylight hours. Presentation of a simulated aerial predator abolishes 
crowing, which then recovers and briefly exceeds the baseline rate. Hens are sensitive to this variation. 
Playback of crows significantly truncates the anti-predator response evoked by alarm calls. However, this effect 
is not highly specific; matched-amplitude control sounds are also sufficient to trigger resumed foraging. We 
conclude that hens monitor male crowing and use this to optimize the tradeoff between minimization of 
predation risk and the opportunity cost of prolonged immobility. 
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Scent marking, conflict and courtship behaviours in Indian Blackbuck, Antelope cervicapra L.: A study in 
Arignar Anna Zoological Park 
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The determination of the reproductive status is one of the most important factors for effective wild life 

ir 

Mating on mountains: is there plastic response in mating strategies along altitudinal gradients?
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management and efforts to use assisted reproductive techniques (i.e. artificial insemination, in-vitro fertilization 
/ embryo transfer) depend on the knowledge of the basic reproductive physiology of Indian Blackbuck. Due to 
the paucity of scientific information on the reproductive biology of the Indian Blackbuck, this study was 
conducted to obtain information on reproductive behaviour and dominant hierarchy of this species. The 
observations were made on the sign of estrus and mating behaviour. Oestrus was determined by receptivity 
towards the male and lasted about 24 hrs.  Common sign of estrus were an increase in frequency of urination, 
tail raising or swinging. Thirty-four quantitatively different courtship behaviour patterns were observed. Males 
showed a more extensive repertoire (27 performed only by this sex) than females (3 performed). Mounting and 
frequent Flehmen behaviour was only mating system observed. By contrast, such courtship behaviour was 
completely absent after mating and diestrus. It clearly indicates that the chemical cues (pheromone) play an 
important role in communication by Blackbuck between and within the sexes.  During heat, the estrus female 
visit to breeding lek (dominant territorial region) for mating, it is quite a unique behaviour for in this species. 

The territoriality was found throughout study period. The dominant male often used particular place for the
pelleting and urination often close to the food trough. This is the focal point of his territory or breeding lek. The 
dominant male was very aggressive and did not allow any other males enter into the breading lek.  However, 
the equal – sized males (i.e. dominant and predominant) highly aggressive conests during heat often ensue 
that may lead to sever injury or death. Inter- male competition or dominant hierarchy affects natural 
inbreeding. Over male population also affects natural breeding. To overcome these problems estrus females 
should be identified and artificially inseminated, while the male should transferred to other areas with new set 
of females. 
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ating systems comprise several aspects including when to mate, who and how often to mate, timing of 

Seminal fluid and it role in modulating female reproductive behaviour
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fertilisation and oviposition, gestation length, and offspring sex, number, size and genetic diversity. Variation in 
these aspects between species is common and well reported, however, plasticity of mating systems within a 
species has received very little attention. Plasticity in mating systems allows individuals of a species to gain 
maximum fitness benefit within dynamic environmental constraints. Individuals within populations whose 
habitat spans altitudinal gradients for example, may exhibit different mating strategies at high elevation 
compared to low. This project will quantify variation and plasticity in mating systems of various animal 
populations occurring across altitudinal gradients in the Australian alpine region. I predict that the apparent 
environmental differences, in particular temperature, at varying altitudes will be reflected in the outcomes of 
reproductive events in these populations. Grasshoppers of the genera Kosciuscola and Praxibulus are of interest 
as their reproductive output is known to vary with altitude. Skinks of the genus Pseudemoia and cockroaches of 
the genus Polyzosteria will also be targeted as they are highly abundant and widely distributed in the alpine 
region. Ectothermic animals are of particular interest due their physiological requirements and consequent 
behavioural adaptations to environmental temperature and other variables. Paternity studies of clutches (using 
microsatellites and AFLP) will assess genetic mating systems while data on clutch number and size, offspring 
sex ratio, and timing of reproduction will address behavioural plasticity. 
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exual conflict may drive the evolution of molecules in the male accessory gland and ejaculatory duct fluid 
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(AGF and EDF) that manipulate female reproductive activity in insects. The aim of this study was to 
demonstrate experimentally that these molecules directly influence female re-mating decisions in the 
Queensland fruit fly Bactrocera tryoni, and determine the mechanisms underlying this phenomenon. 

Injections of AGF and EDF into virgin females showed that the inhibitory effect on remating 
dependent. Post mating experiments revealed that accessory gland contents replenish over 22 hours, and that 
the newly synthesized molecules are potent at inhibiting remating. These AGF and EDF molecules, which 
influence female behaviour and physiology typically, appear to pass through the wall of the tract into the 
haemocoel. With the help of radioactive labelling, (using L - [35S] methionine and cysteine) we determined the 
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fate of these seminal fluid molecules in female B.tryoni. We found that these seminal fluid molecules travel 
through the female body and are predominantly found in the head and thorax.  

The study of these seminal fluid molecules may provide novel methods of insect control, especially in 
Bactrocera tryoni, which is Australia’s most costly horticultural pest.  
 
 

The noses have it: sexual selection for nose length in a New Guinean tree frog 
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Frogs and toads (anurans) have taught us a great deal about the evolution of communication signals by sexual 
selection. Generally, male frogs and toads call at night to attract females, and females select their mates on the 
basis of their calls. One would not normally expect organisms that rely on acoustic signals to communicate in 
darkness to show sexually selected differences in morphology. However, the New Guinean hylid frog (Litoria 
havina) exhibits a sexually dimorphic proboscis. We observed these frogs over ten nights in mid 1995 in the 
Star Mountains to test the hypothesis that the proboscis is subject to sexual selection. The proboscis is 
generally flaccid, but erection appears to be achieved by movement of fluid into the proboscis. The potential for 
sexual selection varied from 1.7-2.3 on different nights. However, a comparison of mated and nearby unmated 
males, showed that both overall body size and proboscis length were independent targets of directional sexual 
selection by mate choice. Males with longer proboscis, but smaller body size were more likely to be mated. We 
found no evidence that the proboscis was involved in male-male competition for mates. The mechanism by 
which females discriminate males with longer probosci in the dark is unknown.  
 

Testing an evolutionary explanation of human sex differences in spatial cognition 
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In a range of species, sex differences in spatial memory performance have been explained in terms of males 
and females evolving different abilities to deal with different spatial ecologies, most frequently as a 
consequence of differences in home range size. Human sex differences in spatial cognition have been explained 
in a similar way, by proposing that males tend to perform better on tasks that tap spatial abilities required for 
hunting (ancestrally a predominantly male activity), while females perform better on tasks that tap spatial 
abilities important for gathering (a predominantly female activity in hunter-gatherer groups). The current study 
examined this hypothesis by correlating performance on tests of spatial cognition that have previously shown 
reliable sex differences (mental rotation, and tasks depending on object location memory) with navigation 
performance in a virtual maze. All subjects learnt the maze in the presence of both proximal and distal 
landmarks, and were tested in versions of the maze in which either distal or proximal landmarks were removed. 
As predicted from the hunter-gatherer hypothesis, males were more affected by the removal of distal 
landmarks and females were more affected by the removal of proximal landmarks, and as previously found, 
males outperformed females on the mental rotation task and females outperformed males on the object 
location memory tasks. However, the correlations between performance on the navigation task and the other 
tasks was not as predicted from the hunter-gatherer hypothesis, suggesting that the hypothesis is in need of 
revision. 
 

The Ecology of Cognition:  Win-shift biases are sensitive to food type. 
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Theories of neuroecology assume that cognitive abilities are subject to natural selection and, therefore, are 
adapted to solve the particular problems presented by an animalís ecological niche.  One hypothesised example 
of such an adaptive specialisation, is the tendency of various nectarivorous species to perform better on tasks 
requiring them to avoid previously rewarding locations (to win-shift) than to return to such locations (to win-
stay). This bias has been explained as an adaptation to the depleting nature of nectar. This interpretation relies 
to some extent on the previously untested assumption that the win-shift tendency is not associated with food 
types possessing a different distribution. To test this assumption we examined the specificity of this bias to 
different food types in an omnivorous honeyeater, the noisy miner (Manorina melanocephala). As predicted, we 
found that the win-shift bias was sensitive to foraging context, manifesting only in association with foraging for 
nectar, not with foraging for invertebrates. 
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Peak shift in remembering 
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emembering is an active process of behaviour along the stimulus dimension of time. A variant of this idea, 

Circadian modulation of memory in honeybees (Apis mellifera)
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stated in operant terms by D’Amato(1973), and operationalised in a series of experiments by White(1985-to 
date) is that to remember is to respond to a stimulus at a later time. If this view is valid, then the phenomenon 
of peak shift, which has been shown in discrimination learning along many other stimulus dimensions, should 
occur also in discrimination along the stimulus dimension of time, i.e. in remembering. To test this hypothesis, 
6 domestic hens were trained in a delayed matching to sample procedure, at delays of 2 and 4s. They were 
poorly rewarded for making correct choices at the shorter delay (SØ), but richly rewarded for making correct 
choices at the longer delay (S+). During generalisation testing over a range of delays, best performance 
occurred at an even longer delay (4.5, 5, or 6 s). This demonstration of peak shift in a remembering process 
would not have been predicted by any traditional theory of ‘memory’. It cannot be explained by a memory trace 
decay process, and suggests that the ‘decay’ curve typically found, is actually to a significant extent a result of 
or adaptation to the temporal structure and function of the animal’s environment. It thus supports the 
conception of remembering as active, discriminative behaviour along the stimulus dimension of time. 
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oraging is an essential part of survival in honeybees (Apis mellifera). Bees use a series of memories to keep 

Modular fowl: ‘behavioural syndromes’ as an epiphenomenon
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track of the varying foraging environment. We investigated the colour memory retrieval in bees and tested the 
acquisition retention and integration. We found that the bees were fast in acquisition and learnt the task from 
5th trial onwards. The bees were also able to retain the memory after a delay of 24 h. We then tested the 
integration to see if they learn two conflicting tasks successively. In the first task (phase I) each bee had to 
learn one colour for 20 trials and in second task (phase II) they had to learn another colour in 10 trials. After 
training each bee was tested immediately and after a delay of 10 min, 22 and 24 h. The delay test time (22 and 
24 h) corresponded to the training time of the previous day. We proposed three hypotheses on the integration 
of multiple memories 1) Memory based on recency 2) Memory based on elapsed time 3) Memory based on 
circadian time. On immediate testing and on a delay of 10 mins bees preferred the recent memory. After 22 hr 
the bees chose both phase I and phase II memory with a high preference for Phase I memory. But when tested 
after 24 h the bees predominantly chose the Phase II memory. Our results conclude that bees when tested 
after a delay of 24 h preferred with the circadian modulation of memory 
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predators, rivals, and potential mates. These typical reactions, described as ‘personalities’, or ‘behavioural 
syndromes’, appear to be heritable. They are hence conceived as characteristics that are under selection 
pressure. The hallmark of behavioural syndromes is that they predict responses across a variety of contexts. 
We studied personality traits in male fowl under naturalistic conditions and found that individuals in 
hierarchically-structured social groups appeared to have stable individual differences. We subsequently isolated 
the same roosters for 30 days prior to laboratory testing and conducted tests in which they were shown high-
resolution digital video stimuli simulating three functionally orthogonal contexts: raptors (predator), rival males 
(territorial), and food in the presence of a hen (courtship). Crow rate and movement prior to stimulus 
presentation were correlated for all contexts, but these were the only behavioural measures out of 10 used that 
seemed to reflect a behavioural syndrome. PCA of these traits and of responses to each stimulus type failed to 
predict behaviour in different contexts, and also failed to predict individual responses toward a novel stimulus. 
Our results show that extrinsic factors, such as social position, can be responsible for the appearance of 
personality traits that could readily be mistaken for the product of endogenous characters. 
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Proximity of human contact influences fear of humans in laying hens 
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esponse during their first exposure to humans, suggesting that humans 

s of hens from four sheds received visual contact for either 2 s, 30 s or 90 s 

wit

When beauty is the beast - orchids induce pollinator ejaculation
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possess inherently fear provoking features for hens. A high proportion of negative human-animal interactions 
will also result in fear of humans. In intensive farming situations high fear of humans can compromise hen 
welfare through a chronic stress response, and injury caused by escape behaviour. This experiment 
investigated the impact of daily visual contact with a stationary human on the avoidance response of laying 
hens at a commercial egg farm.  

Two hundred and sixteen cage
daily, at a distance of 0 m, 0.75 m or 1.5 m from the cage front. The hens were tested for fear of humans at 
the beginning, middle and end of the treatment period. The behavioural test measured the withdrawal response 
of the hens toward humans, and recorded the number of hens with their heads at the cage front or with their 
head out of the cage when approached by the experimenter in a standard manner.  

A repeated measures analysis found no main effects of duration or proximity of human contact on 
hdrawal behaviour, but did find a significant interaction between Test Day and Proximity of human contact (P 

= 0.016), indicating that the withdrawal response decreased with time for the 0 m treatments. This result 
suggests that a reduction in fear of humans in laying hens is possible in a commercial farming situation 
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s coerce male insects into copulating with flowers and acting as unwitting pollinators. 

Snare care: European garden cross orb-web spider's response to web damage
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In almost every case, pollinators are specific to only one orchid species. Male 'Orchid Dupe' wasps (Lissopimpla 
excelsa) are unique because they pollinate five different orchid species (genus Cryptostylis). Intriguingly, 
despite sharing their pollinator, Cryptostylis orchid species appear to differ in their floral signals. We compared 
the orchid species’ chemical and visual signals and confirmed the identity of pollinators visiting the orchids with 
molecular analyses. Astonishingly, we found that Cryptostylis orchid signals are so persuasive that pollinators 
ejaculate during copulation and even apply sperm plugs to orchid flowers. Such a cost to the pollinator may 
drive pollinator learning, and consequently, more sophisticated orchid mimicry, which has interesting 
implications for the mechanisms and maintenance of deceptive signals and systems. 
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or an orb-web spider, a well-structured and correctly tensioned web is used not only to catch food, but also 

We are what we eat: understanding nestling diets using stable isotope ratios.
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forms an extension of the spider’s sensory system by transmitting signals that are picked up by the spider's 
mechanosensory system. In the field common European garden cross orb-web spider (Araneus diadematus) 
frequently and quickly repaired damage to its web caused by cutting structural (web-signal transmitting) 
threads. Repairs consisted of either replacing damaged structural threads or adding new structural threads. 
Damage made to the sticky spiral was not repaired. Analysis of video footage of spiders outside and inside the 
laboratory revealed patterns of repair behaviour that varied with the part of the web affected by the damage. 
Laboratory experiments showed that damage to the structural threads of the web reduces the spiders’ ability to 
detect prey in the damaged area and that this ability is restored after the spider has repaired the damage. 
Further experiments revealed that air movement is an important trigger for web repair. 
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 many species the diet provided by parents for chicks differs substantially from the diet of independent 
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juveniles and adults.  Specifically, the needs of growing chicks usually results in a diet high in protein.  Among 
honeyeaters, adult diets often contain higher proportions of fruit/nectar compared to nestlings where 
invertebrates are fundamental.  Determining the diet of both independent adults and provisioned nestlings is 
difficult and data often have biases towards larger, identifiable prey items when observations are used and 
hard-bodied invertebrates when scat samples are analysed.  In this study we used an alternative method, 
stable isotope (SI) analysis, to quantify trophic level. Stable isotope ratios of nitrogen (&#948;15N) and carbon 
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(&#948;13C) are incorporated into living biological tissues during growth thereby providing information on 
feeding ecology for a wide range of time scales.  In birds, feathers are produced over the period of chick 
development and therefore incorporate levels of carbon and nitrogen determined by their diet. We examined 
trophic level changes in the endemic NZ honeyeater, the Bellbird Anthornis melanura.  We found significant 
trophic shifts from nestlings to juvenile to adult stages that we suggest are due in part to supplemental sugar 
water feeders. We also found significant individual differences in diet for juvenile bellbirds but not for nestlings. 
Trophic level based on SI is compared with direct observations of nestling provisioning. Finally we discuss the 
efficacy of stable isotope analysis for improving our understanding of foraging behaviour and life history.  
  

The co ept of pre-determined peaks of grazing behaviour in cattle may be fallaciousnc  
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cientific endeavour, something becomes said or written so often that it simply 
ecomes accepted. A good example of this is the widely-held view that, when a new lion joins a pride, he kills 

icide by male lions hypothesis: a fallacy influencing research into human behaviour. 
merican Anthropologist 100: 940-950. 

Viewin nd learning of nest-associated visual cues in desert ants
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all of the young and then mates with the lionesses. This idea has been used as an evolutionary explanation of 
infanticide perpetrated by human males. However, the infanticide theory was debunked by Anne Dagg (1999). 
We believe that a similar acceptance of an idea as fact exists in the study of grazing behaviour in beef cattle. 
Many people accept the idea that beef cattle at pasture have pre-determined peaks of grazing to the extent 
that they speak of ‘the morning’ and ‘the evening’ peaks. Our own data, based on observations of beef cattle on 
commercial properties indicate that the idea of the pre-determined peaks may also be a fallacy. The idea 
appears to have arisen from studies of small groups of animals, from studies of animals where the different 
groups could see each other and from studies of dairy cattle where there were the two major disruptions of 
milking during the day. 
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igation for central place foraging insects is the requirement to return repeatedly to 
eir nesting and feeding sites. To accomplish such a task, insects use a variety of strategies, from self-

Displa ements and search patterns in the Central Australian desert ant Melophorus bagoti
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An important feature of nav
th
generated motion cues to guidance by visual landmarks. Since the goal itself is often not visually distinct, its 
location may need to be encoded relative to nearby conspicuous cues. Ample evidence demonstrates that 
central place foragers such as ants, bees, and wasps use visually conspicuous objects to steer themselves 
towards the goal. One common way of using visual cues associated to a goal is to match the current retinotopic 
image to a previously encoded image, or a snapshot. We examine how the visual cues nearby the nest are 
encoded by the Australian desert ant, Melophorus bagoti. We also examine the factors that play a vital role in 
the learning of such goal enhancing visual cues. 
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atural habitat are occasionally displaced by strong winds, which necessitates 

systematic searching for finding the nest. We observed the search patterns of the Central Australian desert ant 

Homing ability of the honeybee
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Desert ants foraging in their n

Melophorus bagoti in long narrow channels that provided a one-dimenstional route. The ants travelled 6 m from 
their nest to a feeder, and returned home in a parallel channel. Some returning ants were systematically 
displaced, so that they had to travel 12 m to reach their nest. After 1, 3, or 5 trials of training, an ant arrriving 
at the feeder was tested in a 32-m long channel. The tested ant was allowed to run back and forth in the test 
channel for 5 minutes. Ants in all conditions ran on average an initial leg that corresponded to the outbound 
distance, then turned back and forth in systematic search. Compared with control ants, displaced ants drifted 
farther forward in the course of search. The initial segment of search, however, was similar in all ants. On 
average, the ants drifted steadily forward with each back-and-forth turn, in a nearly linear manner. These 
desert ants thus have a set program in the initial stages of search. 
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Apis melifera) to locate their nest site following artificial displacement was 
vestigated using Radio Frequency Identification Technique (RFiD).  

ach was equipped with a RFID reader 
(M

land in the lake, at the 

ost likely never been; they could determine their position relative to a goal without relying on 

Dynam cal System Models of Path Integration
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The ability of honeybees (
in

The bee colony was housed in a two frame observation hive, and consisted of approximately 1600 bees. The 
entrance to the hive was restricted to two small tunnels, and e

icrosensys), which recorded each bee’s ID and the time when she passed through a tunnel. Pollen foragers 
were collected at the hive entrance, and immobilized on ice to glue the RFID chips (Microsensys mic3Æ-TAG 
64) on each bee’s thorax. Each chip is 1.0 x 1.6 x 0.5 mm≥, weighs 2.4 mg (<3 % body weight of a forager), 
and is programmed with a unique 64-bit ID. After the bees had recovered, they were placed in a dark box, with 
ad libitum access to honey, and carried to the release site. There, the bees were released to find their way 
home. When a bee returned to the hive through one of the tunnels, the ID of her chip and the time were 
recorded by the reader, and the homing time for each bee was calculated. The percentage of bees able to find 
their way back to the hive and average returning time could also be easily determined. 
 In preliminary experiments, we released bees at various spots in the area surrounding the hive, at locations 
where the bees had most likely never been, such as in the middle of a lake, on an is
opposite shore of the lake, on the Black Mountain Telstra Tower, and even on the other side of the mountain to 
the hive.  
 The results revealed that honeybees are able to return to the hive even after displacement to locations where 
they had m
familiar surroundings at the release spot, and without cues emanating from the destination. The possible 
strategies used by honeybees on such homing trips are discussed.    
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t of equations describing the behaviour of variables over time. The animal 
oming strategy path integration (PI) can be readily understood using this approach. PI allows homing without 

iour, including even some error properties, can be obtained from all of them. I will ask how one might 

Comp terns of association in a macropodid marsupial
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A dynamical system is simply a se
h
landmarks, provided the animal has constant access to compass and odometric information. Previously I 
introduced a dynamical system model of PI produced using a genetic algorithm, which describes how an animal 
may return home after a foraging excursion. This also showed how easily systematic searching (a strategy seen 
in desert ants Cataglyphis fortis to compensate for PI errors) can be produced by an animal already capable of 
PI. The model also showed how homing can occur accurately despite a decaying memory. Further investigation 
showed how a similar decay (leaky integration) process might explain systematic navigation errors observed in 
ants. 
 There are four main coordinate systems for describing PI. I will present new work showing how very similar 
behav
distinguish them from experimental observations alone, and will note that analysis of a model originally 
couched in one form may be easiest after translated into another. Experimenters and modellers should 
therefore be aware that, in the absence of neurophysiological data, it is very difficult to determine what internal 
processes are ultimately responsible for PI and we should not conclude prematurely that a certain system is 
operating simply on account of its being able to describe the available behavioural data. 
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-fusion social systems is dynamic and flexible. It has been demonstrated in 
olphins (Tursiops truncatus) and chimpanzees (Pan troglodytes) that complex patterns of association can 
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Group membership within fission
d
occur within this social system. Complexity and structure within association patterns has not been investigated 
within the marsupials despite similarities with eutherian mammals in social structure. This study aimed to test 
whether a marsupial mammal, the eastern grey kangaroo (Macropus giganteus), develops complex association 
patterns with clear preferences of association and avoidance of individuals. The study was done at Elanda Point, 
a camping and recreation area within Great Sandy National Park, Queensland. A total of 29 animals that were 
individually recognisable were included in the study to assess association patterns of females within the mob. 
Behaviour with and without close associates was assessed using focal sampling methods. We found that female 
eastern grey kangaroos showed a social organization similar to that of female bottlenose dolphins where some 
females were relatively solitary, some females had a few close associates and other females associated with 
many other females. 
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Size d es matter: Assortative pairing in Darwin’s small tree finch, Camarhynchus parvulus.o  
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along with size assortative mating, are key processes that may lead to 
that song is a reliable indicator of bill morphology in Darwin’s small tree 

Explai ing adaptive shifts in island birds: morphological, behavioural, and prey availability evidence from 
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Morphologically referenced signalling, 
ivergence. After a recent study found d

finch, Camarhynchus parvulus, we examined evidence for size assortative pairing in this species. We found an 
assortative pairing pattern on two traits: bill length and tarsus length, and concluded that this pattern is most 
likely due to female preference for similar phenotypes. Given that both bill morphology and tarsus length are 
highly heritable in Darwin’s finches, we suggest that the benefits of assortative mating may be related to the 
preservation of adaptive phenotypes across generations. These findings are consistent with the allopatric model 
of speciation in Darwin’s finches, and add to a growing body of research on the breeding behaviour of Darwin’s 
tree finches. 
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an insectivorous bird. 
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larger bills, a larger body size, and a wider ecological niche than their mainland 
ounterparts (referred to as the Island Rule). This pattern has been interpreted to be adaptive because it allows 

Compa ison of North Island tomtit (Petroica macrocephala toitoi) foraging behaviours during the breeding 
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Island birds tend to have 
c
individuals to exploit a greater range of prey items, which may include larger-bodied prey.  However, few 
studies have compared mainland and island food resource states, particularly for insectivorous birds.  Insect 
prey availability on islands is generally unknown, although the pattern of lower species diversity and greater 
population density on islands found in birds and mammals may hold true for insects. I will present 
morphological and behavioural evidence for the Superb Fairy-wren having differing prey size and availability on 
Kangaroo Island and in the Mount Lofty Ranges in South Australia.  I will also briefly present preliminary insect 
diversity and availability data. 
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 (Petroica macrocephala toitoi) is a small, insectivorous, native bird of New Zealand. 
omtits utilise a variety of forest habitats including native and plantation forests where territory sizes range 

An invader in more ways than one:  the effect of an invasive linyphiid spider on native spiders 
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The North Island tomtit
T
from 1.2 to 2.5 hectares. They forage primarily on ground and plant-dwelling invertebrates. Tomtits breed from 
October to March and have a modal clutch size of four (SE: 0.25), with nestlings and fledglings also fed a diet 
of invertebrates. The foraging behaviour of tomtits is described in general with a focus on substrate, height, 
and foraging strategy. In addition foraging rates and success of this inconspicuous forest dweller were 
estimated. Focal animal observations were conducted in the Hunua Ranges, an area with both native and exotic 
pine forests, New Zealand during 2006-07 and continuous behavioural data recorded. Over 50 observations 
made during this time contained foraging events, with more than 100 foraging events quantified. Preliminary 
results from a comparative study of tomtit foraging in breeding and non-breeding seasons are presented. These 
results elucidate the similarities and differences in tomtit foraging depending on breeding status and seasonal 
trends. 
 

 
 

ularis (Family Linyphiidae) was recently introduced into Maine, USA, and is now 
  The increase in the density of L. triangularis populations appears to be correlated 
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The spider Linyphia triang
bundant in coastal areas.a

with a decrease in the density of native linyphiids.  We present evidence that several behaviors of L. 
triangularis contribute to its success:  it invades and usurps the webs of native species, and pre-empts 
potential websites.  We also examined how the phenology of the invader affects its impact on native species.  
The invader matures later in the season than do native linyphiids, and thus the relative sizes of native spiders 
and the invader reverse over the course of the summer.  We experimentally manipulated relative sizes of 
spiders through lab rearing, and then staged contests between L. triangularis and three native linyphiids.  
Relative size predicts contest outcome between Neriene radiata and L. triangularis.  In contrast, L. triangularis 
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wins contests over Frontinella communis, regardless of size.  Both species and size were important in predicting 
the winner of contests between L. triangularis and Pityohyphantes sp.  Thus, phenological differences may help 
decrease the effects of the invader on N. radiata and Pityohyphantes sp. by reducing competition in some life 
stages, but this is not the case for F. communis. 
 

le swordtails assess opponents or rely on intDo ma rinsic factors during agonistic contests? 
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xpended and the risk of injury. 
educe these costs by assessing their chances of winning and altering their 

ehaviour accordingly. Until recently, the prevailing view of mutual (or opponent) assessment in contests, 
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Agonistic encounters are costly in terms of time, energetic resources e
Contestants are expected to r
b
whereby rivals assess their own resource holding potential (RHP) relative to their opponent, remained 
unchallenged. The alternative of self- (or own-size) assessment, where individuals rely solely on assessment of 
their own fighting ability, was overlooked but has recently gained some empirical support. We tested the 
predictions of these alternative modes of assessment behaviour in staged territorial encounters between pairs 
of male swordtails, Xiphophorus helleri. Males were isolated from social interaction prior to being released 
simultaneously into a test aquarium. Contests consisted of a combination of displays, including the species 
typical S-threat behaviour, and direct fighting, followed by role reinforcement through chasing. We used 
relationships between measures of individual RHP and the cost of contest behaviour to distinguish between 
hypotheses and to determine the mechanism underlying contest decisions in swordtails. Initial results suggest 
opponent assessment occurs during contests between male swordtails.  
 

oraging behaviour: understanding fickle mirid damage in cotton. 
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overpa 
dary pests, such as mirids (Creontiades spp) are starting to cause yield-reducing 

amage. Mirids are a particular problem because the damage they cause is variable: sometimes large numbers 

Evolut
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The advent of Bt cotton has largely controlled the main pest in cotton, the cotton bollworm (Helic
amigera). In its place secon
d
cause no damage, and other times few individuals cause major damage. The aim of this talk is to present 
ongoing work to identify factors which reduce mirid damage without resorting to insecticides. The talk will 
discuss how the mirids’ reproductive stage, its ability to switch from being a pest to a predator, and the threat 
of predation on mirids, influenced the amount of mirid damage to cotton. Results from glasshouse and cage 
experiments indicated that the reproductive stage did not influence the amount of mirid damage, but both the 
presence of mirid prey and mirid predators did. The effect of mirid predators was reflected in the field by 
reducing the cotton’s time to maturity, but not its yield. The results demonstrate the importance of 
conservation biological control in the management of pests in agricultural systems.  
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oads at the invasion 
ased dispersal ability.  While some of this increased dispersal ability is a consequence 

f changes in morphology, changes in dispersal behaviour are likely the major contributor to these differences 
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The accelerated rate of spread by cane toads in recent decades strongly suggests that t
front have evolved incre
o
in realized dispersal abilities between frontal toads and older populations.  We hypothesised that the high 
dispersal ability of frontal toads likely indicates selection for generally bold individuals.  To test this idea, we 
raised toad tadpoles from the founding population and the invasion front under common garden conditions, and 
quantified intrinsic activity rates and boldness under predation risk.  Tadpoles from the front had higher 
intrinsic activity rates, and were more active under risk of predation, than tadpoles from the founding 
population.  In other words, frontal toads were more bold overall.  We discuss these results in terms of 
understanding invasion ecology and the evolution of behavioural syndromes. 
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The Sultans of Spin: Variability in orb web form and function 
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Orb webs are generally seen as simple two-dimensional structures that are highly stereotypical in form and 

Willing, well positioned, or well endowed: Why do owners win more contests?
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function. However, at closer inspection it becomes clear that orb webs are far from simple and that a diverse 
array of web forms exist. Variation in orb webs exists at several levels. At an interspecific level we find broad 
scale differences in form and function. At an intraspecific level, we find differences in webs between individuals, 
which may be influenced by a range of factors such as environmental conditions, reproductive status and 
genetic controls, to name a few. Finally, we find variation at the individual level, where web form is influenced 
by a range of factors such as environmental conditions, spider condition, experience, size, age and sexual 
maturity. The variation in webs at the individual level provides strong evidence that web form is not entirely 
genetically predetermined, as thought. The evolution of the orb web, and in particular the Araneoidea clade, is 
generally associated with the evolution of viscid silk, which is highly elastic and has low UV reflectance. With 
the advent of this silk, orb web spiders were able to take advantage of new microhabitats and different prey 
types. Although it is now clear that orb webs are not fixed in their form and function across species, and that 
there is a high degree of plasticity within species and individuals, there are still gaps in our knowledge. 
Questions remain such as just how much of an influence over web form do genetic factors have? 
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any animals fight for ownership of resources.  Owners generally win contests against intruders, a 

Roosting and nesting behaviour in a high density North Island brown kiwi (Apteryx mantelli) population
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phenomenon referred to as the ‘Owner Advantage’ (OA). The OA can have profound evolutionary significance 
for survival and reproduction, especially if the contested resource is a territory containing food and/ or mates. 
An OA can be derived from several asymmetries between the owner and intruder: intruders may be a weaker 
class of individual; the owner may have a mechanical advantage derived from the physical possession of a 
resource like a burrow or nest; motivational asymmetries due to differences in resource quality or knowledge of 
the resource. These asymmetries have been examined for over 30 years; however, they have generally been 
studied indirectly or individually, preventing a comprehensive analysis of all the factors that may confer an OA. 
The territorial fiddler crab Uca mjoebergi provided an ideal model species to study many asymmetries in one 
species, in the field. We found that the asymmetries commonly reported to confer an OA in other species made 
only a small contribution to the OA in this fiddler crab. Conversely mechanical advantage, which has been 
neglected or given cursory attention in previous studies, was the most influential asymmetry in our study. We 
also, for the first time, use fight duration to quantify the relative strength of each asymmetry on the overall OA 
in this species. 
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How to keep your genes flowing: Nest defence in New Holland Honeyeaters, Phylidonyris novaehollandiae
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he roosting and nesting behT

of the few remaining high density kiwi populations, to gain insights into the kiwi’s social organization and 
mating system. Previous studies of low density populations report that NI brown kiwi form long-term pair bonds 
and exhibit monogamy. However, our preliminary findings suggest that the mating system may be density-
dependent; low density kiwi populations exhibit monogamy while high density populations exhibit polyandry. 
Thirty-six kiwi were fitted with radio transmitters and tracked to their day time shelters (roost/nest site) over 
both breeding and non-breeding seasons. Several radio-tagged birds were found to roost in very close 
proximity to one another. Also, roost sites were used simultaneously by up to three and sequentially by up to 
six individuals, respectively. These findings indicate a high level of overlap in kiwi home ranges with 
corresponding potential for social interactions among individuals. Nest sites were used by the same individuals 
in three consecutive breeding seasons; an unusual behaviour in other populations of this species and is likely to 
be a consequence of high density. During this study a female kiwi was observed to simultaneously roost with a 
‘new’ male while her partner incubated her clutch thus supporting the hypothesis of a polyandrous mating 
system for kiwi. This population may represent kiwi density prior to human arrival in New Zealand and offers 
the unique opportunity to learn how flexible kiwi social and mating behaviour can be under varying ecological 
conditions. 
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irds (2000) identified the Mount Lofty Ranges of South Australia as having one 
f Australiaís highest number of declining bird species, with nest predation identified as one of the main causes. 

Enforc d monogamy in female Queensland fruit flies, do female remating decisions influence reproductive 

sarah.lambert@flinders.edu.au 
 
The Action Plan for Australian B
o
Selection pressure exerted by nest predation should lead to the evolution of behaviours aimed at reducing the 
risk of nest predation. Such behaviours include placing nests in safe sites (high nest concealment) and parental 
nest defence (behaviours and vocalisations). My PhD research will examine several behaviours associated with 
nest site selection and parental nest defence in the New Holland Honeyeater, Phylidonyris novaehollandiae. 
Previous research has shown that New Holland Honeyeater nests built in sites with a higher level of nest 
concealment suffered lower predation rates than those in sites with lower nest concealment (Lambert & 
Kleindorfer 2006). My PhD research will examine nest concealment in relation to nest defence behaviours using 
both experimental and observational methods. For this presentation, I will present preliminary findings of alarm 
call vocalisations in response to three different predator types. 
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mmon in many insects.  However, there is still considerable debate as to the 
otential benefits of additional matings for females.  Males may sire additional offspring with every mating, 

Alarm ling by male fowl reflects judicious investment in mates
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Multiple mating by females is co
p
whereas females could potentially fertilize all her gametes with a single mating.  Furthermore, females may 
incur lifespan costs with every mating.  Thus, it is still not clear whether females benefit by mating with more 
than one male.  Here, we explored the consequences of enforced monandry in Queensland fruit fly females, 
Bactrocera tryoni (Diptera: Tephritidae) by measuring their lifetime fecundity, fertility and longevity. Females 
where virgin or allowed to mate once or twice with either a normal or a sham male (ablated aedeagus). Sham 
males could mate but were unable to transfer sperm or accessory gland products (AGPs).  To further explore 
the consequences of female mating decisions, we also included females that rejected either the initial or second 
male.  Contrary to other studies, we found no evidence that enforcing monandry on females effected lifetime 
fecundity, fertility or egg laying rate. However, females that mated once or twice with normal males where 
more likely to lay eggs, and laid more eggs than virgin females or females mated to sham males.  This 
suggests that female postcopulatory decisions such as oviposition are mediated in part by substances 
transferred during mating or by the act of mating per se.  
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alling is a classic problem. Animals that give alarm calls can incur substantial 
osts, but the benefits are less obvious. Experimental analyses are complicated by the challenge of controlling 
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The evolution of antipredator sign
c
the presence and proximity of kin, differences in experience between callers, and recent mating history. Under 
naturalistic conditions, the rate of alarm calling by male fowl, Gallus gallus, is highly correlated with mating 
success. Two (non-exclusive) hypotheses are suggested by this predictive relationship. Calling, like other costly 
traits, may be attractive to females. This behaviour might also reflect judicious risk-taking by males that have 
likely achieved paternity. We tested the latter hypothesis by pairing male and female fowl together and 
manipulating male mating success. After one week of being allowed to view a hen, but not mate with her 
(baseline), a divider separating the male from the female was either removed to permit mating, or left in place. 
This treatment continued for the following two weeks. During week four, birds were returned to baseline 
conditions (test). Throughout the experiment, we monitored each male's calling behaviour and mating success 
24 hours per day using an automated audio and video surveillance system. Males that had recently been 
permitted to mate increased their calling effort by more than 25% during both the treatment and test phases, 
compared to control males that were prevented from mating. These results are consistent with the male 
investment model and provide the first such demonstration for any system of alarm signals. 
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lthough scramble competition is a common mating system, it has received little study, particularly in the 

Nest attendance in the endangered New Zealand Kakapo (Strigops habroptilus)
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invertebrates. Scramble competition is characterised by dispersed females, roaming males and a lack of 
defensible resources or direct aggression between males over mates. The effect of perceived density and sex-
ratio on male mating behaviour has been demonstrated in a number of species where female defence and male 
aggression occurs, particularly in the context of sperm competition. For scrambling species the density and sex-
ratio of conspecifics perceived by males, may not only influence mating behaviour but also mate searching and 
mate location. Here I present the results of some initial experiments investigating mate location and mating 
behaviour in the polydesmidan millipede Gigantowales chisholmi. We manipulated the density and sex-ratio 
that males were subjected to prior to observing sexual interactions with individual females. Similarly we also 
observed the ability of males to locate females in a larger open arena, after exposure to the different density 
and sex-ratio treatments. Our results have significance for the study of sexual selection in millipedes 
specifically, and scramble competitors generally. 
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he New Zealand endemic kakapo (Strigops habroptilus) (Psittaciformes) is a nocturnal flightless parrot, with a 

Do unrelated helpers attend to experimental increases in brood demand in a cooperative bird?
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T
lekking mating system. Females alone take care of eggs and nestlings. Introduced mammalian predators 
caused a dramatic decline of this formerly widespread species. The remaining 86 individuals are placed on 
predator-free islands under intensive management by the Department of Conservation of New Zealand. 
Reproduction occurs infrequently across breeding seasons. As part of the breeding monitoring programme, 
video recording equipment is installed at nest chambers to gain information related to breeding biology. We 
analysed the behaviour of eight nesting females with emphasis on activities inside the nest chamber, and the 
frequency and duration of trips per night. Activities included sleeping, feeding bouts, self-preening, nestling 
preening, the maintenance of the nest chamber, and defence from intruding conspecifics. The mean number of 
trips outside the chamber per night increased as the nestlings grew older. The duration of trips also increased 
but it is not clear whether foraging was the main activity during these trips. Upon arrival females did not always 
deliver food to nestlings, and occasionally spent several minutes preening them before transferring food to 
nestlings. Food transfer did not always occur in a single bout per chick. After an initial transfer, females often 
slept for several minutes or engaged in other activities before continuing to feed chicks. Finally, not all foraging 
occurred outside the nest-chamber. In repeated occasions, females foraged on roots or other plant material 
within the nest chamber and transferred it to nestlings.  
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How do superb fairy-wrens recognize cuckoo chicks?
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esearch on cooperative breedinR

indirect fitness benefits helpers might gain through assisting related offspring. However, more recent work has 
highlighted the importance of direct fitness benefits to helpers, particularly in species such as the Bell Miner 
Manorina melanophrys, where substantial levels of aid are provided by birds unrelated to the broods they 
provision. In this species helping may instead function as a signal of either individual quality (social prestige), a 
payment of rent (pay to stay), or investment in the brood in order to derive future benefits associated with 
larger group size (group augmentation). To investigate these different adaptive explanations for helping, we 
experimentally increased brood demand via targeted playback of begging during the nest visits of unrelated 
male helpers versus breeding males. Both types of male increased their feeding rate during playback periods, 
relative to controls. This resulted in a general increase in feeding rates and overall biomass delivered during 
begging playbacks. Non-targeted helpers and breeding females generally did not alter their provisioning rates 
during the experimental periods. In contrast to earlier work, there were no changes in the load size or prey 
composition delivered by any class of individual during playback versus control periods. The similar and flexible 
provisioning effort by both breeding males and unrelated male helpers, in response to changes in brood 
demand, suggests that in bell miners helping by unrelated individuals constitutes active investment in brood 
fitness as predicted by group augmentation.  
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n times the size of their host parents and look nothing like host young, yet host 
arents are unable to recognize cuckoo chicks in their nests. Lotem (1993) presented a theoretical explanation 
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Cuckoo chicks grow to up to te
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for this conundrum; if hosts learned to recognize their own young through imprinting, individuals that were 
parasitised in their first breeding attempt, and imprinted on the cuckoo, would reject their own young ever 
after. The costs of such misimprinting would be so high that an imprinting mechanism could not evolve. 
Contrary to Lotem’s model, in a study of Horsfield’s bronze-cuckoos, we found the first evidence of cuckoo chick 
discrimination by a host. Superb fairy-wrens deserted 40% of Horsfield’s bronze-cuckoo chicks in the first few 
days after hatching. We present experimental evidence that demonstrates how superb fairy-wrens integrate a 
combination of cues to achieve cuckoo chick discrimination whilst avoiding misimprinting. 
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at genes have to our theoretical understanding of social evolution, few empirical 
tudies have attempted to isolate genes that underpin natural variation in social traits. In honey bees, 
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Regulation of honey bee antimicrobial genes by Relish
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Despite the importance th
s
pathogen resistance is significantly moderated by hygienic behaviour of workers. This complex social trait 
consists of two distinct components ñ the uncapping and removal of diseased brood - both of which are 
independently controlled by different genes. Hygienic behaviour therefore allows us to identify how two 
individual components of a complex trait come under the control of separate genes. 

We have capitalized on the availability of recently available genomic resources, and the development of a 
purpose bred strain of honey bee, to map genes that influence hygienic behaviou

kcross population that segregates for genes strongly affecting the two major components of the trait ñ 
uncapping and removal. Through continual video surveillance, we have observed 336 hours of workers 
responses to the presence of freeze killed brood. Combined with genotype data, which are currently being 
obtained, for 500 of these workers, we will be able to identify the quantitative trait loci (QTL) for uncapping and 
removal behaviours. These QTL will be incorporated into a queen bee breeding programme, which will use 
genetic markers to determine the breeding value of individuals for a number of traits, including hygienic 
behaviour. 
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 is the first line of defence against pathogens for all animals, and is the only system 
r insects.  Work on Drosophila melanogaster yielded a detailed picture of how pathogens are recognized, the 
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The innate immune system
fo
message passed through the cell, and the synthesis of antimicrobial proteins (AMPs) elicited. Mosquitoes differ 
in important details of their immune system from the Drosophila picture, making certain that control of 
immunity in bees will differ yet further.  Fruitfly AMPs are elicited via two pathways, involving either Toll or 
Imd, respectively targeting predominantly either fungi & Gram-positive bacteria or Gram-negative bacteria.  
Relish, in the Imd pathway, elicits various AMPs in Drosophila, including Defensin (also elicited via Toll) through 
releasing a transcription factor.   We used RNA interference (RNAi) to investigate the role of Relish in the 
honeybee. To estimate gene expression and hence the extent of gene silencing we used quantitative RT-PCR 
(ìreal timeî PCR). We reduced Relish expression significantly (by about 70%).  Regulation by Relish of 
antimicrobial peptide genes was established for Abaecin and Hymenoptaecin. These two genes showed a 
reduction in gene expression to the same extent as Relish, as shown by comparing treatment (Relish RNAi) and 
control groups (RNAi with nonsense dsRNA). However, the antimicrobial peptide gene Defensin-1 was little 
affected, suggesting that Defensin-1 is mainly regulated by the Toll pathway in bees rather than through both 
pathways as in Drosophila.  Extending such investigations will yield information on the evolution of the immune 
system and contribute to ecological immunology as well. 
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Sex-linked genetic influence on caste determination in a termite 

oshinobu Hayashi, Hitoshi Miyata, Nathan Lo & Osamu Kitade 
NSW2006, Australia 

he social insects termites are renowned for their extreme phenotypic plasticity, their towering and intricate 

Social Climbing: When Cheating Workers Produce Royal Offspring
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mound structures, and their dominant role in tropical ecosystems throughout the world. The bulk of species 
associated with these three characteristics share a common feature: the presence of a "true" worker caste. In 
these species, a fork occurs early in larval development, with some individuals taking the nymphal pathway 
(leading to reproductive alates), and the vast majority entering the primarily sterile, worker pathway 
(irreversibly wingless). It is widely accepted that this developmental bifurcation is controlled entirely by 
extrinsic factors, such as pheromones and nutrition: an individual's genotype is believed to have no bearing on 
whether it becomes a worker or an alate. Here we present the first evidence, to our knowledge, which clearly 
contradicts this view. Replacement reproductives (RRs) from the nymph and worker lines of the termite 
Reticulitermes speratus were crossed, and their offspring reared, under uniform conditions. If extrinsic factors 
alone determined caste, similar worker:nymph ratios would be expected. Instead, highly differentiated 
worker:nymph ratios, as well as male:female ratios, were found among offspring of different crosses. The data 
unambiguously fit an X-chromosome linked, one-locus/two-allele model for nymph-worker determination, and 
raise the question of how common genotype-based caste systems are among the >90% of termite species with 
sterile workers.  
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eproductive cooperation is a defining characteristic of insect societies. However, because individuals within an 

Intra-colonial aggression in an Australian stingless bee
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insect colony are rarely clonal, their interests never overlap completely, leading to reproductive conflicts among 
colony members. As a result, most insect societies have evolved mechanisms to control selfish individuals in 
ways analogous to our own bodies curtailing the exploitation by malignant cells. These control mechanisms 
occasionally fail allowing some individuals, either from within the colony or without, to express their selfish 
interests against the interest of other colony members. However, even when these mechanisms fail, most 
insect workers can only produce male offspring, which have only a limited chance to mate with a virgin queen. 
In the Cape honeybee (Apis mellifera capensis) in contrast, workers are capable of producing diploid female 
offspring (thelytoky), allowing them to compete directly with the queen to produce future queens. Interestingly, 
the queen herself is expected to be largely indifferent to workers producing new queens, because her 
relatedness to both direct daughters and clones of daughters is identical. Here we show that not only do some 
daughter-workers indeed contribute to the production of new queens, queens are also produced by intra-
specific parasites: workers originating from other colonies. Our study therefore not only supports predictions 
based on relatedness, but has also uncovered a unique form of social parasitism 
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Trigona carbonaria can form dense swarms of workers, amidst which hundreds of 

eens produce the males of a colony, occurs in many 

 euphorinae wasp (Hymenoptera; 
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he Australian stingless bee T

individuals pair on the wing, drop to the ground and wrestle til their death. Microsattellite analysis of eight of 
these ‘fighting swarms’ indicate two colonies are predominantly involved, one of which is located close to the 
swarm. Four colonies which were repositioned to receive large numbers of incoming workers from another nest 
all exhibited rapid swarm responses. These results are consistent with the theory that ‘fighting swarms’ arise 
from attempted intraspecific robbery or nest usurpation. 

Worker reproduction, in which workers rather than qu
stingless bees and can make colonies vulnerable to egg-dumping from drifted workers. Over 1000 males from 
10 T. carbonaria colonies were genotyped to determine maternity and all were consistent with queen origin. 
Thus reproductive worker parasitism is unlikely to be a threat in this species. 

A new parasite of T. carbonaria from west Brisbane is also described. The
Braconid) is an endoparasitoid of adult worker bees and is the first record of the genus Syntretus from 
Australiasia. 
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Colony structure and territorial dynamics of the intertidal-nesting ant Polyrhachis sokolova 

imon Robson & Angie Shuetrim 
, James Cook University, QLD4811, Australia 

olonies of Polyrhachis sokolova (Formicidae) maintain persistent and exclusive territories on the mangrove 

Testin ypotheses of reproductive regulation in honey bees 

Graham J Thompson, Heather Yockey, Julianne Lim & Benjamin P Oldroyd 
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A fundamental issue in sociobiology is to understand how social insect females regulate their individual 

Pollen robbery by carpenter bees from conspecific nests: causes and consequences

 
S
School of Tropical & Marine Biology
Simon.Robson@jcu.edu.au 
 
C
flats at Three-Mile Creek, Townsville, despite frequent submersion of their nests and territories by incoming 
tides (median # inundations per nest = 79 per year, range = 43 to 206), often to a depth of over 2 metres. 
Behavioral assays indicate that both monodomous and polydomous (multiple nest) colonies exist, and suggest 
that the highly stable territorial borders are maintained by the ritualised behavioural displays of workers at the 
territorial borders. Dynamic simulation models based solely on the 'aggressive pressure' of nests as a function 
of their size, successfully predicted the territorial boundaries of a population comprising both monodomous and 
polydomous colonies. These models also predict that polydomy is unlikely to have evolved as a strategy for 
increasing territory size, and suggest that territoriality may be examined independently of the more traditional 
'resource-quality-cost-benefit' approaches. 
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reproduction to maximize colony and personal fitness. While the social cues mediating reproductive output 
within castes are understood at a basic level, the underlying gene regulatory networks are not. In this study we 
investigate the expression of 25 genes whose function suggests a role in gene networks that regulate ovary 
activation - a functional determinant of reproductive skew - in both queens and workers. To this end, we used 
CO2 narcosis to manipulate ovary activation in queens and workers, and then quantified concomitant changes in 
genes expression using quantitative PCR. Of the 25 genes studied, ten were differentially expressed between 
treated and control groups in at least one caste. Two of these genes, a ribosomal protein and a tyramine 
receptor, were differentially expressed in both castes. These latter two genes therefore suggest a conserved 
network used by queens and workers to mediate their own reproductive output, though we do not yet know 
what network this is. Moreover, the extent to which some genes were correlated in their expression with ovary 
activation does support recent mechanistic hypotheses about how particular genes might induce or repress 
ovary activation, but as yet this support is limited and no single hypothesis clearly describes how gene action 
regulates reproduction within insect societies. 
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he carpenter bee Xylocopa pubescens is facultatively social, with the proportion of social nests increasing as 

le reasons for kleptoparasitism. 

r a new nest and the frequency of 

 
K
The University of Adelaide, School of Agriculture
katja.hogendoorn@adelaide.edu.au 
 
T
the season progresses.  Social nests contain a guard and a foraging egg-layer.  Kleptoparasitism in the form of 
stealing of larval supplies from conspecific nests was frequently observed.  Social nests suffer substantially less 
kleptoparasitism than solitary nests, because the nest entrances are guarded. 
 Here we describe the behaviour of pollen robbers, and investigate possib
Detailed observations show that only solitary females performed pollen robbery.  Robbing females frequently 
returned to their nest without any pollen and per full load, they spent more time outside the nest than socially 
nesting females that collected pollen from flowers.  These observations suggest that pollen robbery serves to 
curtail the duration of foraging episodes in solitary nests.   
 Kleptoparasitism may be a response to density dependent scarcity of pollen.  Therefore we investigated a 
possible correlation between the frequency of pollen robbery and pollen availability.  No correlation was found, 
indicating that pollen robbery was not a direct response to pollen shortage.  
 However, a strong correlation between the number of females searching fo
pollen robbery was found. This suggests that pollen robbery may occur in response to pressure for nest 
substrate in a densely populated environment.  Once some solitary females start to rob rather than collect 
pollen, this may trigger other solitary females to either engage in pollen robbery themselves or to sit-and-wait 
in order to prevent their nest from being robbed or usurped.  
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Differences between foraging groups in a learning task but no correlation in performance between tasks 

haroni Shafir, Tamar Drezner-Levy & Brian H. Smith 
, Faculty of Agricultural, Food and Environmental 

ngs by the queen, a honey bee colony consists of foragers from several patrilines. These 

The ‘reproductive ground plan’ hypothesis for the regulation of foraging behaviour in honey bees (Apis 
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ue to multiple matiD
partrilines are known to differ in their tendency to collect pollen or nectar, and in various learning tasks. We 
tested returning foragers in a simple learning task by conditioning of the proboscis-extension response (PER). 
Subjects received three acquisition trials in which an odor was associated with a sucrose reward. Bees that had 
foraged for pollen and water learned better than those that foraged for nectar or for both nectar and pollen. 
Subjects were then tested in a PER assay modified for simultaneous choice between two odors, for their 
preference between an odor associated with a constant reward and another associated with a variable reward. 
Bees were risk averse in that they preferred the constant alternative, but levels of risk aversion did not differ 
between the various foraging groups. Finally, subjects were tested for latent inhibition. They experienced 30 
unrewarded trials of exposure to an odor, followed by six acquisition trials with that odor. Learning of the 
inhibiting odor during the inhibition phase was manifest by retarded learning during the acquisition phase for 
the latent inhibition group relative to a control group, but there were no differences between the foraging 
groups. Our results suggest that different genes govern foraging specialization and performance in various 
learning tasks. 
 

mellifera): lessons from anarchistic bees 
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ecent papers have proposed that division of labour among foraging honey bees has its antecedents in ancient 

Foraging in honeybees in: when does it pay to dance?
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R
gene regulatory networks that evolved to control the gonotrophic cycle in solitary insects ñ the reproductive 
ground plan hypothesis.  In their reproductive phase, solitary insect females seek protein, whereas in their non-
reproductive phase they seek carbohydrates.  Thus it is hypothesised that honey bee workers that specialize in 
collecting proteinaceous pollen have higher reproductive potential than individuals that forage for nectar 
because genes that were ancestrally related to the reproductive phase are upregulated.  We tested this 
hypothesis by comparing the foraging preferences of a line of workers that has been specifically bred for high 
rates of worker reproduction, with the preferences of wild type bees.  We show that while for most traits 
selection for reproductive behaviour in workers has not altered foraging preferences, the age at onset of 
foraging of our selected line has been increased, which is contrary to predictions of the reproductive ground 
plan hypothesis.  We suggest that if there is any relationship between foraging and reproductive behaviour in 
honey bees, then this is more likely to arise from individual-level selection for reduced worker tempo and 
reduced exposure to risk by increasing the age of onset of foraging.   
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ey are the only social insects that have a symbolic ‘language’: the dance 
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oneybees are unique in that thH
language. The dance is used to convey both the direction and the distance towards food sources found. 
Nestmates can use this directional information thereby increasing their chances of locating the food source. 
However, how effective is the bees’ dance language? Previous work has suggested that dancing does not 
benefit a honeybee colony under all foraging conditions and that the advantages are actually rather small. We 
used an individual-based simulation model to investigate under which foraging conditions it pays to dance. We 
compared the net nectar intake of three types of colonies: (1) colonies that could use the dance language; (2) 
colonies that did dance, but could not use this dance information; and (3) colonies that did not dance. Our 
results show that dancing is beneficial when the independent discovery of food sources is low. Such low 
discovery rate can be because patches are very small or very far away. Under these conditions dancing pays 
off, as only a single individual needs to find a patch and can transfer this information to nestmates. The main 
benefit of the honeybee’s dance language, however, seems to be that it enables the colony to forage at the 
most profitable patches only, ignoring forage patches that are only of low quality. Thus, dancing allows the 
colony to rapidly explore highly rewarding patches, thereby preventing both intra- and interspecific competitors 
from using that same patch. 
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Can an animal’s personality influence its relationships within a group? 
 
Alecia Carter & Anne Goldizen 
The University of Queensland, St Lucia, Brisbane, QLD4072, Australia 
s4029222@student.uq.edu.au 
 
The personality of animals has been shown to influence individual fitness traits such as survival and 
reproductive success. Personality, as defined along a continuum from bold to shy, is highly repeatable within 
individuals and across years and therefore could impact consistently on aspects of an individual’s social 
interactions. In this study, we were interested in determining whether an individual’s personality measured 
along a shy-bold continuum could influence solitariness and gregariousness, aggressiveness towards others and 
vigilance behaviour. The study was conducted at Elanda Point, on the edge of Lake Cootharaba within Great 
Sandy National Park in Queensland. 15 recognisable females kangaroos were subjects of this study. Focal 
sampling was used to assess vigilance behaviour in groups and alone. Scan sampling was used to record group 
size of females. Interactions between females were recorded ad libitum as observed.  
 

Relative conspicuousness of threat display components in the Jacky dragon (Amphibolurus muricatus) 
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Selection for conspicuousness has been an important selective force on visual signal design. Although signal 
efficacy has been extensively studied in acoustic systems, few studies have examined this attribute in dynamic 
visual signals. Here, we simulated signal competition in Jacky lizards (Amphibolurus muricatus) by presenting in 
isolation the motor patterns (tail-flick, push-up body rock, and slow arm wave) typically used in social 
communication. Experiment 1 used four digital video playback systems to present simultaneous display 
combinations on opposing monitors to a subject situated in the middle. Experiment 2 maintained the same set-
up and simultaneous display combinations, but tested signal conspicuousness across three levels of visual noise 
(calm, typical, and windy) simulated by the movement of windblown vegetation in the background. Results 
suggest that the most salient visual display is the tail-flick, followed by the push-up body rock. The slow arm 
wave is least salient. This relationship is robust across the full range of environmental wind conditions. We 
detected no significant side biases in orientation to displays, suggesting no lateralisation in perceptual 
processes. Jacky lizard display motor patterns are hence designed to address distinct functional requirements: 
the tail flick is an ideal alerting component, with high efficacy over a range of signalling conditions. The push-up 
body rock - which is used only in aggressive displays - has a more restricted range, while the submissive slow 
arm wave may be designed to appease nearby dominant males.  
 

The coevolutionary arms race between the Pallid Cuckoo (Cuculus Pallidus) and its hosts 
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Brood parasites lay their eggs in the nests of other species, abandoning their young entirely to the care of the 
host species.  The host pays a heavy cost for the upbringing of the cuckoo chick and as a result evolves 
defenses which are specifically tuned to reduce parasitism (i.e. discrimination and rejection of foreign eggs). 
This, in turn, incites parasitic counter-defenses such as egg mimicry, aimed at evading the hostís defenses.  
This battle between the two players segues into a coevolutionary arms race.  The Australian brood parasite the 
pallid cuckoo (Cuculus pallidus) is recorded to have parasitized over one hundred species but until recently was 
thought to have only a single egg type and as such lack host-specific races (gentes).  Reflectance 
spectrophotometry (300-700 nm) from a recent study (Starling et al 2006) showed that the colour of pallid 
cuckoo eggs differed slightly between four main host species and closely mimicked the eggs of the host they 
parasitized.  This provides evidence for a high degree of accuracy of egg mimicry by the pallid cuckoo which is 
undetected by human vision and suggests their hosts are discriminate egg rejecters.  Using egg manipulation 
experiments in the field I aim to determine the degree of egg discrimination by the hosts.  I will use museum 
collections to discover if coevolution is advanced enough for cuckoo mimicry to reflect regional variations in 
host eggs.  Lastly, I will explore the level of host intra-clutch and inter-clutch variation, a much disputed and 
little understood adaptation to brood parasitism. 
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Navigation across the land-water interface: orientation in the inter-tidal ant Polyrhachis sokolova 
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he unique nesting habits of the ant Polyrhachis sokolova (mangroves) makes them ideally suited to examining 

Climate change is here: what are the insects doing?
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models of social insect navigation and orientation. Colonies are subject to tidal inundation and workers 
frequently encounter and swim across pools of water while foraging. In this poster we explore the ability of 
workers to path integrate over both solid (terrestrial) and liquid (aquatic) substrates and the methods by which 
they estimate distance and orientate themselves for directional purposes. Does distance estimation involve 
idiothetic cues such as leg movement, and if so, does the calibration of these cues differ when moving over 
land or water? 
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utterflies have been commonly hailed as indicator species for biodiversity, ecosystem health and more 

elatively well studied, there are still many unanswered questions about the 
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for selected dragonfly species. 

d surveys, analysis of museum records, bioclimatic modelling and both 
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Mechanisms of social learning in Australian honeyeaters
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recently climate change. They are convenient study organisms as they are mobile, conspicuous, easily collected 
and sensitive to environmental changes. Furthermore, butterflies have been a popular taxon with collectors so 
historical collection records are relatively more complete than for other insect groups Recent changes to 
butterfly phenology and distributions have been documented in the Northern Hemisphere, consistent with being 
responses to recent warming. 

Despite butterflies being r
chanisms by which climate change will affect butterfly distribution, life history and behaviour In Australia. I 

will investigate the following questions: Have Australian butterflies shifted in range over the past few decades 
and if so, do these range shifts consist of southerly extinctions and/or northerly contractions? What 
mechanisms limit their range in one area, yet allow them to extend in another?  

To contrast with the butterflies, I will also address a similar set of questions 
Like butterflies, dragonflies are highly mobile and have been shown in the Northern Hemisphere to be 
undergoing significant range shifts. Unlike the butterflies, however, dragonflies are predatory and so are not 
limited by the distributions of host plants. I will compare evidence for recent range changes in butterflies and 
dragonflies to address the question of how important host plant distributions may be in limiting the adaptive 
responses of herbivorous insects. 

This project will combine fiel
nipulative laboratory and transplant experiments.    
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Noisy miners (Manorina melanocephala) are dietary generalist, highly social native Australian honeyeaters. 

Eye to eye with wallabies: characterising the photoreceptors in marsupial retinas
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Preliminary work indicates that these birds can learn via observation; acquisition of a simple foraging task is 
facilitated by demonstration of the task by a conspecific. The current focus of the project is to replace live 
demonstration with video playback demonstration of the foraging task, in order to pursue an experimental 
analysis of the behavioural mechanisms underlying social learning in the noisy miner. The second stage of the 
project will test for the presence of similar mechanisms in other species of honeyeater with different social and 
foraging ecologies. This work will test existing hypotheses regarding the ecological factors associated with the 
development or evolution of social learning. 
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olour vision requires that animals can compare the signals of cone photoreceptor types of different spectral 
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C
sensitivities. Some species only have one cone type and are, therefore, colour blind. How many different 
colours an animal can discriminate depends on the number of photoreceptor types in the retina and on their 
distribution in colour space. In mammals, only some primates and humans were thought to have evolved three 
different cone types and hence, are capable of trichromatic colour vision whereas the majority of mammals 
were shown to have only two cone types. However, recent evidence suggests that trichromacy is also abundant 
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in Australian marsupials. This finding is particularly interesting in an evolutionary scenario as it gives insight 
into their common ancestors. 
 Previously, the tammar wallaby (Macropus eugenii) was used as a marsupial model to investigate colour 

mical methods to determine whether there is a third spectral cone 

The unusual purple-crowned fairy-wren, an introduction

vision, and studies provided coherent behavioural, physiological, and genetic evidence of dichromatic colour 
vision. In contrast, the fat-tailed dunnart (Sminthopsis crassicaudata) possesses three different spectral 
sensitivities, and also shows behavioural trichromacy. However, the cone class to actually provide this third 
spectral sensitivity is still uncharacterised. 
 In this study we are using immunohistoche
class in the tammar wallaby retina as well and to identify the visual opsin that is expressed in these cones. We 
will complement this study by behavioural experiments to determine the exact behavioural spectral sensitivity 
in the wallaby and in the fat-tailed dunnart. 
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Are sexually selected traits more variable? The case of bird colours
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highest known levels of extra-pair paternity and extreme sexual conflict and sperm competition. Here I present 
an overview based on data from the literature and our own observations that indicates that M. coronatus 
appears to follow a different strategy. Males have exceptionally small testes and cloacal protuberances. 
Moreover, we observed that they do not engage in the conspicuous extra-pair sexual displays typical for the 
genus. Nonetheless, visual as well as vocal (sexual) signals are apparent: males, and to a much lesser extent 
females, display striking seasonal ornamental plumage, and pair members engage in conspicuous duets. Such a 
combination of traits indicative of strong sexual selection (seasonal sexual dichromatism, phylogeny)  as well as  
indications of reduction in sexual conflict (small testes, cooperative acoustic signalling) is highly unusual, and I 
will present our current research aims towards elucidating the role of sexual signalling in this species. 
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 is generally accepted that variation in sexually selected traits should be greater than that in comparable 

Male reproductive tissues of the Queensland fruit fly, Bactrocera tryoni : Morphology, ultrastructure and 
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naturally selected traits. However, supporting evidence is limited to metric traits. Particularly ill studied in this 
regard is variability in coloration, although colours constitute currently some of the best examples of sexually 
selected traits, especially in fishes and birds. This omission is certainly partly due to computational difficulties 
since colours are often quantified using arbitrary scales and thus their variance does not scale with the mean. 
Here we quantify the degree of discriminable variation in bright and drab colour patches in six common 
European passerine birds by combining reflectance spectrometry with newly developed models of avian colour 
vision. First we calculated standardized cone quantum catches for reflectance spectra and plotted these in the 
tetrahedral avian visual space. We calculated the discriminability between each individual point in this space 
and the average for that plumage patch and used the average difference in discriminability for a plumage patch 
as a measure of its variability. Our main findings were: (a) for all studied species we found considerable 
differences in colour variability between patches but provided only mixed support for the prediction that more 
sexually dimorphic colour patches should be more variable than monomorphic ones. Additionally, (b) males and 
females did not show consistent differences in variability across species. Nonetheless, (c) those coloured 
patches for which there was published information that they function as a sexual signal showed higher levels of 
variability than the others.  
 

cytochemistry. 
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 male insects, a complex cocktail of gametes, proteins and other biochemical compounds, called seminal 
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fluid, get transferred to the female during the process of mating. Male accessory glands produce a large 
component of these secretions, which in turn have been linked to changes in female reproductive behaviour 
after mating. In this study we attempt to study to characterize the different constituents of the male 
reproductive system of the Queensland fruit fly, Bactrocera tryoni (a.k.a Q-fly) and conduct a detailed analysis 
of the machinery, especially the male accessory glands, which produces this potent seminal fluid. 
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The ultrastructure of the male accessory glands of the Q-fly revealed two different types of glands, the 
mesodermic and ectodermic glands. The single pair of sac-like mesodermic glands are comprised of binucleate, 
microvillate cells, which have a secretion-filled central lumen. The three pairs of ectodermal glands are 
convoluted and have a thin cuticle lining the cells with a large cavity, numerous microvilli and endoplasmic 
reticulum. Ultrastructure of ejaculatory duct revealed that the epithelial cells were lined by cuticle and 
ultrastructure of the testis showed sperm structure and arrangement. Alcian blue and Oil Red O staining helped 
determine the biochemical composition of the glands. 

The study of these reproductive structures in tephritids give us a better insight into the structures that 
ultimately affect remating behaviour in female tephritids especially in Bactrocera tryoni, which is Australiaís 
most costly horticultural pest.  
 

Stingless Bee response to spider webs 
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dinrao@gmail.com 
 
In the course of their foraging bouts, bees frequently encounter spider webs strung among the vegetation. The 
ability to see and avoid these webs is vital for the success of the individual bee’s foraging bout. However, some 
spiders decorate their webs with UV-reflecting silk decorations that are purported to mimic floral nectar guides 
and thus deceive the bee into striking the web. In this study, we report of the response of stingless bees 
(Trigona carbonaria) to the web of the St. Andrewís Cross Spider (Argiope keyserlingi). We studied this 
interaction in different contexts namely: 1. from the webís point of view, with treatments addressing the 
presence of decorations and presence of spiders; 2. from the bee’s point of view, where we recorded the web 
interception rate based on the compass direction the bee was flying, as well as outbound and homebound 
paths. We suggest that the probability of a bee being captured by the spider depends on the context of the 
bee’s flight rather than the visual appearance of a spider’s web. However, we stress that there are complex 
interactions between the spider and the bee that has not been taken into account by previous studies. For 
example, we show that the rate of interception when the bee is returning is higher than when it is out foraging, 
indicating that the motivation of the prey should also be considered while designing predator prey interaction 
experiments. 
 

Cupid and the Cunningham Skink: A study of the effect of MHC on Mate choice 
 
Vincenzo Repaci, Jenny Donald, Adam Stow & Kyle Zenger 
Department of Biological Sciences, Division of Environmental and Life Sciences, Macquarie University, Sydney, 
NSW2109, Australia 
vp_repaci@yahoo.com 
 
The genetic basis of behavior is rarely studied in lizards but is of considerable importance to both conservation 
and evolutionary biology. Specifically, the mechanisms of mate choice and inbreeding avoidance behaviors in 
lizards are largely unknown. However, the role of the major histocompatibility complex (MHC) in mate choice is 
well documented in mice, men and a range of other species. MHC determined scent has been shown to be 
important in mate choice with MHC preference facilitating the avoidance of mating betweens close kin in several 
species. 

This study investigates MHC and mate choice for Cunninghamís Skink (Egerina Cunninghami), a 
monogamous species with low dispersal and strong inbreeding avoidance. MHC will be investigated as a 
possible basis for mate choice within E. cunninghami using a large multigenerational sample with known 
pedigrees. This study will offer insight into the affects of habitat fragmentation on mate choice and mating 
systems, increase the knowledge of evolution of MHC/mate choice systems and refine the concept of effective 
population size for many species. 
 
 

Movement vs. detail:  optical cues used in predation by jumping spider, Phidippus audax 
 

Julie V. Bednarski1 and Elizabeth M. Jakob2 
1Graduate Program in Organismic and Evolutionary Biology, Morrill Hall, University of Massachusetts, Amherst 
MA 01003 USA; 2Department of Psychology, Tobin Hall, University of Massachusetts, Amherst MA 01003 USA 
jbednars@nsm.umass.edu 
 
Jumping spiders rely heavily upon visual information when making predatory decisions. Other labs have shown 
that some jumping spider species are capable of distinguishing extraordinary detail in optical images of prey, 
generally after lengthy assessment.  In contrast, other species seem particularly attuned to prey motion, and 
initiate attack rapidly.  We studied one of the latter species, Phidippus audax, and investigated the amount of 
optical detail they can discern in moving prey.  We used a V-maze choice test with back-projected video of 
cricket prey. We verified that spiders did not distinguish between live and video prey, but found significant 
differences between video playback formats. Spiders preferred moving over still prey, but chose randomly 
between cricket videos with natural stop-and-start motion versus those without pauses.  Spiders attended to 
detailed motion, choosing cricket videos with natural leg and body movement over a cricket snapshot sliding 
across the screen.  However, spiders chose randomly between a sliding cricket snapshot and a sliding rectangle 
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of the same size and color.  Because a spider’s lack of preference does not necessarily indicate an inability to 
detect differences between the stimuli, we developed an aversive conditioning protocol.  We were able to 
reverse the spiders’ preference for the sliding snapshot over the natural cricket, but were unable to instill a 
preference between cricket snapshots and rectangles. Taken together, our results indicate that prey movement 
is more important than image detail for this spider. Comparative work using equivalent protocols will be 
especially informative for understanding visual perception in salticids.  
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