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Welcome to the 2013 Meeting of the Australasian Society for the Study of Animal
Behaviour at the University of Auckland!

The meeting has been supported by the School of Biological Sciences, the School of
Psychology, the School of Biomedical Science, the Faculty of Science of the University of
Auckland and by the Australasian Society for the study of Animal Behaviour.

We wish you enjoyable and productive conference!

Misha Vorobyev

Local organizing committee: Misha Vorobyev (chair), Olga Ganeshina, Nicola Ludin,
Maria Vorobieva, Guy Warman, Alex Woo.

Front page photo: Richard Gibson



The conference will be opened on Monday 1st July at 3pm at the Owen G. Glen Building, 
University of Auckland.

The welcome reception will be held on Monday 1st July from 6pm till  8pm at the Owen G. 
Glen Building, University of Auckland.

The conference dinner will be held on Wednesday 3rd July from 7pm  till 12am at the 
Floating Pavilion, 220 Quay Street Viaduct Harbour, Auckland 1010. The Floating Pavilion 
is located in the heart of the Viaduct Harbour entertainment precinct. It takes  25 min walk 
to get to the Floating pavilion from the Owen G. Glen Building. 

Floating Pavilion

Owen G. Glen Building
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Monday	  1st	  July	  
	  

14:00	  	  	  Registration	  
	  
15:00	   Opening	  the	  conference	  	  
	   	  

Misha	  Vorobyev,	  Chair	  of	  the	  Local	  Organising	  Committee	  	  
	  
Welcome	  remarks:	  	  
Prof.	  Gillian	  Lewis,	  Head	  of	  the	  UOA	  School	  of	  Biological	  Sciences	  	  
	  

	   Welcome	  address:	  	  
	   Andrew	  Barron,	  President	  of	  the	  ASSAB	  	  
	   	  
15:30	  	   Plenary	  lecture	  
	  

Michael	  Walker,	  Joshua	  Guilbert,	  Claire	  Postlethwaite	  	  
The	  magnetic	  sense	  and	  its	  use	  in	  navigation	  	  
	  

	  
Navigation	  	  

16:25-‐18:00	  	   	   Chair:	  Mike	  Walker	  
	  
16:25	  	  	  Invited	  talk:	  Jochen	  Zeil,	  Ajay	  Narendra,	  Elmar	  Mair,	  Wolfgang	  Stürzl	  

Insect	  homing	  and	  the	  navigational	  information	  content	  of	  foraging	  habitats	  
	  
16:45	  	   Mathieu	  Lihoreau	  

Rivalries	  over	  nectar	  acquisition	  in	  traplining	  bees	  
	  

16:57	   Melissa	  Van	  De	  Wetering,	  Ajay	  Narendra	  and	  Heloise	  Gibb	  
Navigation	  during	  nest	  relocation	  in	  the	  semi-‐arid	  beauty	  ant,	  Calomyrmex	  purpureus	  

17:09	   Patrick	  Schultheiss,	  Ken	  Cheng,	  Sabine	  S.	  Nooten,	  Jonathan	  Ives,	  Rüdiger	  Wehner	  
Salt	  lake	  searchers:	  how	  Melophorus	  desert	  ants	  find	  the	  nest	  in	  a	  featureless	  salt-‐pan	  

	  
17:21	  	  Matthew	  D.M.	  Pawley,	  James	  F.	  Cheeseman,	  Marti	  J.	  Anderson,	  Craig	  Miller,	  
	  	  	  	  	  	  	  	  	  	  	  	  Guy	  R.	  Warman	  

Quantifying	  animal	  movement	  –	  how	  you	  can	  test	  if	  landmarks	  are	  used	  
	  
17:33	  –	  18:00	  General	  Discussion.	  Moderator:	  Jochen	  Zeil	  
	  
18:00	  	  	  Welcome	  reception	  

	  
	  



2	  
	  

Tuesday	  2nd	  July	  
	  

	  

9:00	   Plenary	  Lecture	  
	  
Gadi	  Katzir	  
Visually	  guided	  behaviour:	  What	  can	  we	  learn	  from	  chameleons?	  	  

	  
Vision	  related	  behaviour	  and	  signalling	  1	  	  

9:55-‐10:32	   	   Chair:	  Olga	  Ganeshina	  
	  
9:55	  	   Invited	  talk:	  Andy	  T.D.	  Bennett,	  Raoul	  FH	  Ribot,	  Justin	  Eastwood,	  Leo	  Joseph,	  Katherine	  L	  

Buchanan,	  Matthew	  L.	  Berg	  
Redneck	  Wonderland:	  the	  maintenance	  of	  diversity	  in	  a	  parrot	  species	  complex	  

	  
10:20	   Cody	  J.	  Dey,	  James	  Dale	  

Comparative	  evidence	  that	  red	  bills	  in	  birds	  function	  as	  badges	  of	  status	  
.	  	  

10:32	  	   Coffee	  break	  	  
	  

Vision	  related	  behaviour	  and	  signalling	  2	  
10:55-‐12:20	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  Chair:	  Andy	  Bennett	  

	  
10:55	   Matthew	  L.	  Brien,	  Grahame	  J.	  Webb,	  Keith	  A.	  Christian	  

Agonistic	  behaviour	  in	  hatchling	  Australian	  freshwater	  crocodiles	  (Crocodylus	  johnstoni)	  and	  
interactions	  with	  the	  saltwater	  crocodile	  (Crocodylus	  porosus)	  
	  

11:07	   Richard	  A.	  Peters,	  Peta	  S.	  Taylor,	  Robyn	  M.	  Murphy	  
Biochemical	  profile	  of	  Jacky	  lizard	  muscle	  and	  its	  implications	  for	  signalling	  
	  

11:19	   Catalina	  Amaya-‐Perilla,	  Gregory	  Holwell	  

You	  shall	  not	  pass!	  Territoriality	  and	  agonistic	  behaviour	  in	  male	  redcoat	  damselflies	  (Xanthocnemis	  
zealandica)	  

	  
11:31	   Yinnon	  Dolev,	  Ximena	  Nelson	  

Spiders	  respond	  to	  stick	  figure	  representations	  of	  prey	  
	  
11:43	  	   Eunice	  J.	  Tan,	  Chris	  A.	  M.	  Reid,	  Mark	  A.	  Elgar	  

Aggregation	  and	  survival	  in	  leaf	  beetles	  
	  
11:55	   Gavin	  J	  Taylor,	  Mandyam	  V.	  Srinivasan	  

Virtual	  reality:	  bees	  stay	  a	  step	  ahead	  of	  mice	  on	  the	  ball	  
	  
12:07	   Misha	  Vorobyev,	  Jaime	  Martinez,	  Randolf	  Menzel	  	  
	   Colour	  choices	  in	  honeybees:	  ideal	  observer	  model	  and	  peak	  shift	  
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12:20	  	  	  Lunch	  and	  poster	  session	  

13:	  40	  	  Plenary	  lecture	  

Kentaro	  Arikawa,	  Michiyo	  Kinoshita	  
What	  and	  how	  do	  flower-‐visiting	  butterflies	  see?	  

	  
Vocalisation	  

14:35-‐15:25	   	   Chair	  Martin	  Wild	  
	  

14:35	   Samuel	  D.	  Hill,	  Weihong	  Ji,	  Kevin	  A.	  Parker,	  Christophe	  Amiot,	  Sarah	  J.	  Wells	  
A	  comparative	  study	  on	  the	  vocalisations	  of	  mainland	  and	  Chatham	  Island	  tui	  (Prosthemadera	  
novaeseelandiae)	  

	  
14:47	   Branislav	  Igic,	  Amelia	  Coman,	  David	  Drynan,	  Robert	  Magrath.	  

Brown	  thornbills	  mimic	  different	  heterospecific	  alarm	  calls	  in	  response	  to	  different	  types	  of	  danger	  
	  
15:00	   Raoul	  Schwing,	  Ximena	  J.	  Nelson,	  Stuart	  Parsons	  

Kea	  have	  calls	  that	  induce	  and	  maintain	  play	  behaviour	  
	  

15:12	   Rachael	  M.	  Wood,	  Richard	  A.	  Peters,	  Martin	  J	  Steinbauer	  
Vibrational	  signalling	  during	  the	  courtship	  of	  Anoeoconeossa	  bundoorensis	  (Hemiptera:	  Psyllidae)	  

	  
15:25	  Coffee	  Break	  
	  
	  

Mate	  choice,	  reproduction	  and	  sexual	  selection	  1	  
15:45-‐16:46	   	  	  	  	  Chair	  Ximena	  Nelson	  

	  
15:45	  	   Anna	  L.	  Carter,	  Nicola	  J.	  Mitchell,	  Michael	  R.	  Kearney,	  Stephen	  Hartley,	  Nicola	  J.	  Nelson	  	  

Nesting	  behaviour	  and	  environment	  interact	  to	  inform	  predictions	  of	  offspring	  sex	  ratios	  in	  New	  
Zealand	  tuatara	  

	  
15:58	   Cory	  Toth,	  Georgia	  Cummings,	  Todd	  Dennis,	  Stuart	  Parsons	  

Is	  lek	  breeding	  actually	  rare	  in	  bats?	  A	  case	  study	  of	  New	  Zealand’s	  Lesser	  Short-‐tailed	  Bat	  
	  
16:10	   Sarah	  Wells,	  Weihong	  Ji,	  James	  Dale,	  Beatrix	  Jones,	  Dianne	  Gleeson	  	  

Sexual	  size	  dimorphism	  is	  a	  strong	  correlate	  to	  extra-‐pair	  paternity	  in	  the	  tui	  (Prosthemadera	  
novaeseelandiae)	  

	  
16:22	   Katherine	  L.	  Barry	  

Males	  are	  sexually	  deceived	  by	  poor-‐quality	  females	  in	  a	  sexually	  cannibalistic	  praying	  mantid	  
	  

16:34	   Dhobasheni	  Newman,	  Greg	  Holwell	  
Phylogenetic	  approaches	  to	  understanding	  the	  evolution	  of	  female	  resistance	  in	  seaweed	  flies	  
(Coelopidae:	  Diptera)	  
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16:46	  Coffee	  break	  
	  

Mate	  choice,	  reproduction	  and	  sexual	  selection	  2	  
17:00-‐18:10	   	  	  	  	  Chair	  Jochen	  Zeil	  

	  
	  
17:00	  	   Christina	  J.	  Painting,	  Thomas	  Buckley,	  Gregory	  Holwell	  

Fighting	  and	  sneaking:	  Flexible	  alternative	  reproductive	  tactics	  in	  the	  New	  Zealand	  giraffe	  weevil	  
(Lasiorhnychus	  barbicornis)	  

	  
17:12	   Nik	  Tatarnic,	  Gerasimos	  Cassis	  

Surviving	  in	  sympatry:	  paragenital	  divergence	  and	  sexual	  mimicry	  between	  a	  pair	  of	  traumatically	  
inseminating	  plant	  bugs	  

	  
17:24	   Priscilla	  Wehi,	  Murray	  Jorgensen,	  Mary	  Morgan-‐Richards	  

Female	  chemical	  signals	  and	  male	  mate	  recognition	  in	  the	  nocturnal	  tree	  weta	  Hemideina	  thoracica	  
	  
17:36	   Leilani	  Walker,	  Greg	  Holwell	  

Effects	  of	  food	  availability	  in	  the	  sexually	  cannibalistic	  Springbok	  mantis	  Miomantis	  caffra	  
	  
17:48	  –	  18:10	  General	  Discussion.	  Moderator:	  Andy	  Bennett	  	  
	  
18:10	   ASSAB	  Board	  meeting	  

	  
Wednesday	  3rd	  July	  

	  

9:00	   Plenary	  Lecture	  

Paul	  G.	  McDonald	  	  
Understanding	  complex	  social	  systems:	  some	  miner	  considerations	  
	  
	  

Foraging	  
9:55-‐10:31	   	  	  	  	  	  	  Chair:	  Guy	  Warman	  

	  
9:55	   James	  C.	  Makinson,	  Timothy	  M.	  Schaerf,	  Benjamin	  P.	  Oldroyd,	  Madeleine	  Beekman	  

Chasing	  liquid	  gold:	  reproductive	  swarming	  in	  the	  red	  dwarf	  honey	  bee	  (Apis	  florea)	  
	  
10:07	   Miguel	  A.	  Bedoya-‐Pérez,	  Ido	  Isler,	  Peter	  B.	  Banks,	  Clare	  McArthur	  

Roles	  of	  a	  volatile	  terpene	  in	  plant-‐herbivore	  interactions:	  a	  foraging	  odour	  cue	  as	  well	  as	  a	  toxin?	  
	  
10:19	   Jingjing	  Zhang,	  Kathleen	  M.	  O’Reilly,	  Todd	  E.	  Dennis	  
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A	  fine-‐scale	  time	  budget	  of	  little	  blue	  penguins	  provides	  insights	  into	  the	  foraging	  strategies	  of	  
land-‐breeding	  coastal	  seabirds	  in	  New	  Zealand	   	  

	  
	  
10:31	   Luke	  S.C.	  McCowan,	  Mylene	  M.	  Mariette,	  Simon	  C.	  Griffith	  	  	  

‘Slow’	  and	  ‘fast’	  foraging	  styles	  are	  dependent	  on	  personality	  in	  the	  zebra	  finch	  (Taeniopygia	  
guttata)	  

	  

10:43	   Coffee	  break	  

	  

Social	  ecology	  
	  

11:05-‐12:41	   	  	  	  	  	  	  	  Chair:	  Paul	  McDonald	  
	  

11:05	   	  Michael	  G.	  Anderson,	  Laura	  Lester,	  Raymond	  Thomas,	  Liana	  Zanette	  
The	  importance	  of	  host	  selection:	  the	  effect	  of	  compensatory	  growth	  on	  Brown-‐headed	  Cowbirds	  
(Molothrus	  ater)	  

11:17	   Larissa	  Trompf,	  Culum	  Brown	  
Personality	  affects	  learning	  and	  trade-‐offs	  between	  private	  and	  social	  information	  in	  female	  
guppies	  (Poecilia	  reticulata)	  

	  
11:29	  	   Timon	  van	  Asten,	  Michelle	  Hall,	  Raoul	  Mulder	  

The	  bold	  and	  the	  sociable	  -‐	  personality	  and	  natal	  dispersal	  in	  male	  superb	  fairy-‐wrens	  (Malurus	  
cyaneus)	  

	  
11:41	   Naïla	  Even,	  Andrew	  B.	  Barron	  	  

Role	  of	  stress	  sensitivity	  on	  organisation	  of	  division	  of	  labour	  in	  honeybees	  
	  
11:53	   Lisa	  Hodgkin,	  Matthew	  Symonds,	  Mark	  Elgar	  

Knowledge	  and	  leadership	  in	  Perga	  affinis	  sawfly	  larvae	  

	  
12:05	   Michael	  J.	  Holmes,	  Benjamin	  P.	  Oldroyd,	  Ken	  Tan,	  Zhengwei	  Wang,	  Madeleine	  Beekman	  

When	  policing	  fails:	  reproductive	  conflict	  in	  Apis	  cerana	  	  
	  
12:17	   Christophe	  Amiot,	  Dianna	  Hartley	  and	  Weihong	  Ji	  	  

Nest	  site	  selection	  among	  an	  urban	  gradient	  by	  native	  and	  introduced	  birds	  in	  New	  Zealand	  
	  
12:29	   Patricio	  Lagos,	  Luis	  Ebensperger,	  Marie	  Herberstein,	  Martin	  Whiting	  

Optimal	  escape	  of	  a	  foraging	  cricket:	  Test	  of	  a	  behavioural	  anti-‐predator	  model	  
	  
12:41	  Lunch	  and	  poster	  session	  
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13:50	  Plenary	  lecture	  
	  

Edward	  O.	  Minot	  	  
The	  ABC’s	  of	  Avian	  Behaviour	  and	  Conservation	  
	  

	  
	  

Ecology	  and	  Conservation	  
14:45-‐15:57	   	  	  	  	  Chair:	  Edward	  Minot	  

	  

14:45	  	  	  Ilse	  Corkery,	  Ben	  D.	  Bell,	  Nicola	  J.	  Nelson	  
What	  determines	  the	  body	  temperature	  of	  an	  ectotherm;	  habitat,	  morphology	  or	  behaviour?	  

	  
14:57	   Marie	  Diquelou,	  	  Andrea	  Griffin,	  	  Geoff	  MacFarlane	  

Managing	  the	  Mynace:	  Responses	  of	  Common	  Mynas	  to	  trapping	  in	  Australia	  	  	  	  

	  

15:09	   Jürgen	  B	  Kolb,	  	  Paul	  B.	  Rainey,	  	  Clive	  W.	  Evans,	  Dianne	  H.	  Brunton	  
Short	  Circuit	  Co-‐Evolution	  by	  the	  perfect	  Parasite?	  Antifreeze	  Glycoproteins	  of	  Fish	  Leeches	  in	  
Antarctica	  
	  

15:21	   Virginia	  Moreno,	  Phillip	  J.	  Bishop,	  Dianne	  H.	  Brunton	  	  
Movement	  patterns	  and	  habitat	  needs	  of	  the	  Critically	  Endangered	  frog	  Telmatobufo	  bullocki	  
(Anura:	  Calyptocephalellidae)	  

	  
15:33	   Dalila	  Rendon,	  Mary	  Whitehouse,	  Phillip	  Taylor	  

Wolf	  spiders	  affect	  insecticide-‐resistant	  cotton	  bollworms	  through	  direct	  predation	  and	  
behavioural	  modification	  

	  
15:45	   Shahrul	  A.	  Karimullah	  

The	  perception	  about	  the	  behavioural	  interaction	  between	  human	  and	  macaques:	  A	  Case	  Study	  in	  
Botanical	  Gardens	  Penang,	  Malaysia	  

	  
	  
15:57	  Coffee	  break	  
	  
16:10	  	   Poster	  Session	  
	  
16:40	  -‐17:00	  General	  Discussion.	  Moderator:	  Andy	  Barron	  
	  
17:00	  ASSAB	  AGM	  	  
	  
19:00	  Conference	  dinner	  (Floating	  Pavilion,	  220	  Quay	  Street,	  Viaduct	  Harbour)	  
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Thursday	  4th	  July	  

	  
	  
10:00	  Plenary	  lecture	  
	  

Michael	  Colombo,	  Damian	  Scarf	  
Memory,	  gambling,	  and	  planning	  for	  the	  future:	  Explorations	  into	  the	  avian	  mind	  

	  
Bird	  psychology	  and	  neuroscience	  

10:55-‐12:00	   	  Chair	  Michael	  Colombo	  
	  

10:55	  	   Invited	  talk:	  Martin	  Wild	  
Neurobiology	  of	  bird	  song	  

	  
11:25	   Invited	  talk:	  Douglas	  Elliffe,	  Russell	  Gray,	  Gavin	  Hunt,	  Nicola	  Clayton,	  Nathan	  Emery,	  Alex	  

Taylor	  
Problem	   solving	   by	   New	   Caledonian	   crows	   depends	   on	   functional	   but	   not	   arbitrary	   causal	  
relationships	  	  

	  
11:45	   Alex	  H.	  Taylor	  

What	  can	  New	  Caledonian	  crows	  teach	  us	  about	  the	  evolution	  of	  intelligence?	  
	  
12:00	  Coffee	  break	  
	  
	  

Biological	  clock	  
12:15-‐13:12	   Chair	  Andrew	  Barron	  

	  
	  
12:15	   Invited	  talk:	  James	  Cheeseman,	  Rachel	  Fewster,	  Michael	  Walker	  

A	  semilunar	  clock	  mechanism	  that	  controls	  foraging:	  A	  view	  from	  the	  Pacific	  
	  	  
12:35	   Tessa	  M.	  Popay,	  Guy	  R.	  Warman,	  James	  F.	  Cheeseman	  

Characterising	  the	  effects	  of	  anaesthesia	  on	  circadian	  behaviour	  and	  clock	  gene	  expression	  in	  
Drosophila	  

	  
12:42	   Nicola	  M.	  Ludin,	  Kerry-‐Lee	  De	  Villiers,	  Craig	  D.	  Millar,	  Andrew	  Kennedy-‐Smith,	  James	  F.	  

Cheeseman,	  Guy	  R.	  Warman	  
Of	   honey	   bees	   and	   humans:	   An	   interdisciplinary	   approach	   to	   investigating	   the	   effect	   of	   general	  
anaesthesia	  on	  the	  circadian	  clock	  

	  
12:57	  Closing	  remarks,	  prizes	  (best	  student	  talk,	  best	  photo),	  farewell	  drinks	  
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 You shall not pass! Territoriality and agonistic behaviour in male redcoat 
damselflies (Xanthocnemis zealandica) 
 
Catalina Amaya-Perilla1, Dr. Gregory Holwell2 
1MSc Student, School of Biological Sciences, The University of Auckland, 3A Symonds Street, Thomas Building 110, 
Auckland, Grafton 1010, New Zealand, cama012@aucklanduni.ac.nz, 2 School of Biological Sciences, The University 
of Auckland, Private Bag 92019, Auckland Mail Centre, Auckland 1142, New Zealand 
	  
Territoriality can greatly enhance male reproductive success, particularly when territories contain important 
resources such as oviposition sites for females.  By aggressively defending particular areas, males can 
monopolise mating opportunities with females.  Nevertheless, territoriality may be costly as agonistic 
behaviour against intruders may cause energetic, injury, and predation costs. In this study we observed the 
male behaviour of the common red coat damselfly (Xanthocnemis zealandica), focusing on agonistic 
interactions. We predicted that the outcome of male agaonistic encounters would be influenced by male size 
and territory ownership, such that those who own a territory are likely to win the battle against an intruder. A 
total of 294 males were marked with a unique colour pattern on their abdomen and a number on one of the 
wings, at the Auckland Botanic Gardens, Manurewa, Auckland, New Zealand. Measurement of the 
abdomen, thorax, left forewing, and head width were taken.  Thirty minutes of focal observations on 60 
males were performed. Fourteen behaviours were witnessed during the focal observation. Our results show 
that males spend most of their time perching, but that agonistic interactions were common. From our 
agonistic behaviour observations we found that owners tend to win the battles against intruders. This study 
contributes to our knowledge of damselflies in New Zealand and to our broader understanding of the 
processes on male behaviour and territoriality. 
 
Nest site selection among an urban gradient by native and introduced birds in 
New Zealand 
 
 
Amiot Christophe1, Hartley Dianna1,2 and Ji Weihong1 
1 Human-Wildlife Interaction Research Group, Massey University (Albany). 
2 Endeavour Teacher Fellow 2013, Albany Senior High School 
 
Urbanisation alters several ecological factors that shape the composition and the structure of animal 
communities. Changes in predation pressure and human disturbances are among the important factors that 
affect native bird survival in urban habitats. Nesting period, especially for open-cup nests, represents the 
most sensitive stage of life to predation and disturbances. In this study, through comparison of nest-site 
parameters of native and introduced birds between predator-free, rural and urban sites of varying length of 
urbanisation history, we test the following hypotheses: 1. Human disturbances, increased mammal predation 
and reduced avian predation in urban habitats select for individuals building nests in higher and peripheral 
strata of trees. 2. Introduced birds, which have different evolutionary history with mammal predator and 
human, differ in their nest site selections in response to urbanisation compared to native birds. Data on nest-
site selection was collected for two native birds, the Tui, Prosthermadera novaeseelandia and the NZ Fantail, 
Rhipidura fuliginosa; and two introduced (exotic) birds, the Blackbird, Turdus merula and the Song Thrush, 
Turdus philomelos. Data from native birds showed a significant change in their nest-site selection according 
to the level of urbanisation while the exotic bird nest-site strategy does not seem to be influenced by these 
factors. This indicates that the native and exotic birds may have different strategies in response to urban 
effects. 
	  
	  
	  
	    

Plenary lecture 

Understanding complex social systems: some miner considerations 

Paul G. McDonald  
Zoology, School of Environmental Rural Sciences, University of New England, Armidale, NSW Australia 
2351. paul.mcdonald@une.edu.au 

Understanding why animals might cooperate with each other is an area that has attracted the interest 
of biologists for many years. Cooperative acts often appear to be altruistic, yet there are many 
avenues by which helpful individuals might gain fitness benefits that override the costs of helping. 
The most well known is kin selection, however there are a plethora of other so-called direct benefit 
hypotheses that may shape helping behaviour. Testing the predictions of direct benefit hypotheses, 
and thus their importance, can be difficult in ‘simple’ societies where animals only interact with 
relatives. Complex societies, on the other hand, offer the possibility of testing just about any 
cooperative hypothesis, as individuals regularly interact with both relatives and non-relatives. While 
these characteristics improve their suitability for testing many hypotheses, it also makes studying 
complex systems challenging. I draw on my studies of Manorina honeyeaters as an example of how 
research in this area can be difficult but highly informative in determining the mechanisms that 
shape and maintain cooperative behaviour. 
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The importance of host selection: the effect of compensatory growth on Brown-
headed Cowbirds (Molothrus ater) 

Michael G. Anderson1*, Laura Lester1, Raymond Thomas2,  Liana Zanette1 
1Department of Biology, University of Western Ontario, London, ON, N6A 5B7, Canada, 2 Departments of Biology and 
Psychology; Kilee Patchel-Evans Autism Research Group, University of Western Ontario, London, ON, N6A 5B7, 
Canada. *Current Address: Ecology, Behaviour and Conservation Group, Institute of Mathematical and Natural 
Sciences, Massey University, Albany Campus, Auckland, New Zealand. 
 
Nutrition during development is of great importance for animals, not only for their immediate survival, but 
also for their long-term fitness. If a period of poor nutrition does occur during development, many animals 
undergo compensatory growth, a period of catching up to an age appropriate stage of development. 
However, although this may increase short-term survival, it can also cause many other costs to an animal’s 
fitness. We examined the costs of undergoing compensatory growth in a generalist brood parasite, the 
Brown-headed Cowbirds (Molothrus ater). Cowbirds parasitze many different host species, and as such, 
regularly have a variable growth rate during development. We measured morphological, physiological and 
behavioural traits at different life-history stages. Compensatory growth caused physiological costs, such as 
increased metabolic rate (albeit temporarily), oxidative stress and reduced digestive efficiency, and reduced 
morphological size in some structures. However, all flight associated traits, such as wing-bone structures, 
feather growth and feather strength, were maintained, resulting in the maintenance of flight take off speed.  
We found that cowbirds that underwent compensatory growth therefore appear to have a hierarchical 
preservation of growth, with those traits that are important for immediate survival being preserved at the cost 
of other traits. This is similar to previous studies of avian species, suggesting that the selection of host 
species for cowbirds is also of particular relevance for fitness, well beyond their initial development. 	  

 
 
 
Plenary lecture  
What and how do flower-visiting butterflies see? 
Kentaro Arikawa, Michiyo Kinoshita 
Sokendai-Hayama (The Graduate University for Advanced Studies), Hayama Kanagawa 240-0193, Japan, 
arikawa@soken.ac.jp 
 

Flower-visiting insects have sophisticated color vision. Unlike the trichromatic retinas of humans (blue, 
green and red cones (plus rods)) and honeybees (UV, blue and green cells), the compound eyes of flower-
visiting butterflies are typically furnished with six or more photoreceptor types with distinct spectral 
sensitivities. We find the compound eyes of the Japanese yellow swallowtail (Papilio xuthus) contain UV, 
violet, blue, green, red and broad-band receptors, with each ommatidium housing nine photoreceptor cells in 
one of three fixed combinations. This makes the Papilio compound eye a patchwork of three spectrally 
heterogeneous ommatidia types. We investigate how these butterflies use their complex retina to see flowers. 
First, we characterized the wavelength discrimination function by recording the sensitivity of proboscis 
extension responses toward monochromatic lights, to identify the set of receptors involved in color vision. 
Analysis of these behavioral data using the receptor-noise limited color opponency model indicated that their 
color vision is based on UV, blue, green and red receptors, and thus tetrachromatic. In a subsequent set of 
experiments, we analysed the mechanism for detecting intensity contrast when landing, and found that the 
same set of four receptors are involved in this task. This is quite different from bees, which are dependent 
exclusively on green receptor contrast for target detection. 
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Males are sexually deceived by poor-quality females in a sexually cannibalistic 
praying mantid 
Barry, Katherine L1 
1Department of Biological Sciences, Macquarie University NSW 2109 Australia, kate.barry@mq.edu.au 
 
Animal communication theory holds that, to be evolutionarily stable, signals must be honest on average, but 
significant dishonesty by a subset of the population may also evolve. A typical praying mantid mating 
system involves active mate searching by males, which is guided by airborne sex pheromones in most 
species for which mate-searching cues have been studied. Female mantids may be selected to improve their 
ability to exploit conspecific males as prey if they benefit nutritionally from cannibalism. Such a benefit 
exists in the false garden mantid Pseudomantis albofimbriata - females use the resources gained from male 
consumption to increase their reproductive output. The current study, therefore, aimed to examine the 
potential for chemical deception among the subset of females most likely to benefit from cannibalism 
(poorly-fed females). To do this, females were placed onto one of four feeding treatments (‘very poor’, 
‘poor’, ‘medium’, ‘good’), and males were given the opportunity to choose between visually obscured 
females on each of the treatments. Female body condition and fecundity varied with food quantity, however, 
female attractiveness did not. That is, ‘very poor’ females attracted significantly more males than any of the 
other female treatments, even though these females were significantly less fecund in the current study and 
more likely to cannibalise in a previous study. In addition, there was a positive correlation between fecundity 
and attractiveness if ‘very poor’ females were removed from the analysis, suggesting an inherently honest 
signaling system with a subset of dishonest individuals. This is one of very few empirical studies to provide 
evidence of such deception.	  
	  

 
 
 
Roles of a volatile terpene, in plant-herbivore interactions: A foraging odour cue 
and as well as a toxin? 
Bedoya-Pérez, M. A.; Isler, Ido; Banks, P. B. & McArthur, C. 
School of Biological Sciences, The University of Sydney, New South Wales 2006, Australia 

Odour is an important sense for many animals, yet its role in foraging by herbivores is little known. Many 
plants contain volatile compounds, such as terpenes, that are not only volatile but can be toxic if ingested. 
Volatile terpenes can be used by herbivores to assess leaf quality, but there is little evidence for whether they 
are also used as a searching cue. We applied the giving-up density (GUD) framework to examine fine-scale 
foraging by two free-ranging mammalian herbivores, the brushtail possum (Trichosurus vulpecula) and the 
swamp wallaby (Wallabia bicolor), using patches with food and an inedible matrix that varied in content of a 
volatile terpene, 1,8-cineole. We tested the effect of (i) increasing dietary cineole concentration, and (ii) 
“masking” the food odour by adding cineole to the inedible matrix. In both species GUD was affected by 
dietary cineole; high cineole concentration raised GUD, consistent with its role as a toxin. There was a 
significant effect of masking on GUD for wallabies but not for possums, demonstrating that odour was an 
important foraging cue only for the former. Differences in ecological niche and diet may explain this pattern. 
We suggest that herbivores, such as the swamp wallaby, opportunistically eavesdrop on plant volatiles. The 
cost of this eavesdropping for plants, however, is presumably counteracted by other ecological benefits of 
these volatiles, including reduced consumption derived from their toxicity. 
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Invited talk  
Redneck Wonderland: the maintenance of diversity in a parrot species complex 
Andy T.D. Bennett1,2, Raoul FH Ribot1,2, Justin Eastwood1, Leo Joseph3, Katherine L Buchanan1,4 
and Mathew L Berg1,2 
1Centre for Integrative Ecology, Deakin University, Australia,2Centre for Behaviour Biology, University of Bristol, UK, 
3Australian National Wildlife Collection, CSIRO Ecosystem Sciences, Australia 
4School of Biosciences, Cardiff University, UK 
 
Assortative mating often plays a key role in speciation by promoting premating reproductive isolation 
through direct mate choice. Rare cases of ring species, or circular overlaps, offer an excellent opportunity to 
study speciation, because they can reveal how clinal variation across interbreeding populations may lead to 
reproductive isolation. In an 8+ year study across south eastern Australia we measured phenotypic traits 
among multiple populations, but particularly focusing on breeding pairs in two intermediate, clinally varying 
populations to evaluate the contribution of assortative mating to population divergence. Highly variable 
yellow-red plumage, based on psittacofulvin pigments unique to parrots, has hitherto been the only trait used 
to define populations. Surprisingly, we found no assortative mating for these pigmentary colours. We found 
that pigmentation was strongly associated with climate, and was discordant with microsatellite variation, 
indicating a key role for selection in maintaining diversity. By contrast, the ultraviolet-blue coloration based 
on feather nanostructure, showed assortative mating in both locations. UV-blue also varied geographically, 
but this variation was distinct from pigmentary coloration. Our results also suggest that structural coloration 
provides more significant sexual signals than pigmentary coloration in this parrot, and perhaps in parrots in 
general.  The possible role of disease (beak and feather disease virus) in maintaining variability in this 
species complex is also discussed, along with how our findings suggest refinements to Mayr’s ring species 
hypothesis.  Overall, our long term study reveals how climate, population history, natural selection and 
sexual selection interact to maintain diversity in this highly variable species, despite the presence of gene 
flow throughout the ‘ring’.  
 
Agonistic behaviour in hatchling Australian freshwater crocodiles (Crocodylus 
johnstoni) and interactions with the saltwater crocodile (Crocodylus porosus) 
Matthew L. Brien1,2, Grahame J. Webb1,2, and Keith A. Christian1. 
1 School for Environmental Research, Institute of Advanced Studies, Charles Darwin University, DAustralia, 2Wildlife 
Management International Pty. Limited, Australia 
 
We examined agonistic behaviour for the first time among small groups (N=4) of hatchling C. johnstoni at 2, 
13 and 50 weeks of age, and between C. johnstoni and C. porosus at 40-50 weeks of age. Among C. 
johnstoni, agonistic events were well established by 2 weeks old and typically involved two and occasionally 
three individuals, mostly between 1700-2400h in open water areas of enclosures. A range of discrete 
postures, non contact and contact movements are described. Hatchlings rarely targeted the head of another 
individual with a contact movement, and often raised the head out of the way (HRH posture) during an 
event. The display of push downs (PD) by C. johnstoni, a non injurious form of head contact, is described for 
the first time in crocodilians. Events were 15-23 seconds in duration and usually (60-70 %) involved only 
one individual displaying aggression (60-70 %). Contact was made in the majority of events (~90%) and the 
outcome was either both individuals standing their ground or the loser taking flight slowly Agonistic events 
between the two species involved only two individuals and were mostly low level, with no real exclusion or 
dominance observed. However, smaller individuals of both species moved slowly out of the way when a 
larger individual approached. Occasional medium or high level events occurred between the same sized 
(different species) individuals in a group, and involved both individuals displaying a species specific pattern 
of behaviour with no clear winner of the contest. We suggest that innate differences in agonistic behaviour, 
morphology, and resource use between C. johnstoni and C. porosus may have been shaped by interspecific 
competition, with C. porosus the more dominant species. However, the nature of agonistic events between 
the two species suggests that dominance may be governed more strongly by size rather than species-specific 
aggressiveness. 
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Nesting behaviour and environment interact to inform predictions of offspring 
sex ratios in New Zealand tuatara 

 
Anna L. Carter* 12, Nicola J. Mitchell3, Michael R. Kearney4, Stephen Hartley1 and Nicola J. 
Nelson12   anna.carter@vuw.ac.nz 
1 School of Biological Sciences, Victoria University of Wellington, New Zealand 
2 Allan Wilson Centre for Molecular Ecology and Evolution, New Zealand 
3 School of Animal Biology, University of Western Australia, Perth, Australia 
4 Department of Zoology, University of Melbourne, Australia 
 
We examined the effects of nesting behaviour in an island population of tuatara (Sphenodon punctatus), a 
long-lived, endemic New Zealand reptile with temperature-dependent sex determination that is vulnerable to 
male-biased sex ratios as a consequence of climate warming. We used seven years of in-situ observations of 
tuatara nesting behaviour to estimate repeatability in nest site selection across changing island vegetation 
profiles. We then integrated nest site selection into a mechanistic microclimate model to study how female 
behaviour at individual- and population levels interacts with environment to influence soil temperatures in 
individual nests, in rookeries, and island-wide. Including behavioural data in our model highlighted ways in 
which nest-site choice could be a mechanism for responding to environmental variation. Vegetation cover 
increased variance in predicted temperature profiles among individual nests within the same rookery under 
all climate scenarios and, under maximum warming conditions, augmented the number of female- and 
mixed-sex nests in otherwise male-producing rookeries. 
	  

	  

Invited talk 
A semilunar clock mechanism that controls foraging: A view from the Pacific 
James Cheeseman 1,2 , Rachel Fewster 3, Michael Walker 1.  
1 School of Biological Sciences , 2 Department of Anaesthesiology, 3 Department of Statistics, The University of 
Auckland.  j.cheeseman@auckland.ac.nz 

Lunar behaviour and spawning events have been observed for decades but the mechanism for the 
endogenous clock that controls this behaviour has remained elusive. Fishing calendars developed in 
Polynesia over centuries give unique names to the nights of the lunar cycle that are highly conserved across 
the different island groups and make daily predictions about fish catch. This observation suggests appetite 
and food availability may be drivers of timed semilunar behaviour in marine animals. Here we tested the 
hypotheses for the semilunar clock and show that the rhythm of foraging behaviour in the nocturnal intertidal 
isopod, Scyphax ornatus, can be precisely shifted by manipulating the length of the light/dark cycle (or T-
cycle) while the tidal cues are kept constant. Randomisation analysis showed that the resultant semilunar 
beat period can be changed from 14.79 days to 6.46 days under T=23 hours (h), or 23.28 days under T=24.3 
h. Our results and analytical approach provide strong evidence that the underlying clock mechanism of the 
semilunar rhythm relies on the beat of circadian and circatidal clocks. These findings should permit rapid 
advances in understanding of the enigmatic lunar rhythm in marine and, potentially, in terrestrial organisms.  
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Plenary lecture 

Memory, gambling, and planning for the future: Explorations into the avian 
mind 

Michael Colombo and Damian Scarf 
Department of Psychology, University of Otago,  colombo@psy.otago.ac.nz 
 

Much of our understanding of the neural basis of learning and memory is based on studies conducted with 
rats and monkeys, and very little is based on studies conducted with pigeons. This is somewhat surprising 
given that much of what we know about animal learning and memory comes from studies using pigeons. The 
reluctance to use pigeons in neural studies of learning and memory probably stems from the fact that a) the 
avian brain is seen as radically different from the mammalian brain and as such can contribute little to its 
understanding, and b)that the behaviour of pigeons is not viewed as sophisticated as that of mammals, and 
certainly primates. Studies over the past few decades detailing the remarkable cognitive abilities of pigeons, 
as well as a newly revised nomenclature for the avian brain, is starting to change these views. In this talk I 
will review our behavioural studies on pigeons’ cognitive abilities and our neural studies on the functions of 
their ‘prefrontal cortex’ and show that they provide information not only on the workings of the avian brain, 
but also shed light on the operation of the mammalian brain. 

	  

 
 
What determines the body temperature of an ectotherm; habitat, morphology or 
behaviour? 

Ilse Corkery1, Ben D. Bell2 and Nicola J. Nelson3 
1Environmental Sciences, NorthTec, Whangarei 0148, NZ, icorkery@northtec.ac.nz, 2Centre for Biodiversity and 
Restoration Ecology, School of Biological Sciences, Victoria University of Wellington 6140, NZ, 3Allan Wilson Centre 
for Molecular Ecology and Evolution, School of Biological Sciences, Victoria University of Wellington 6140, NZ 
 
We investigated the predominant influences on tuatara body temperature, by analyzing morphological factors 
of each animal, environmental factors, temporal changes, the presence of a seabird in a burrow and the 
behavioural use of the burrow. The aim was to better understand both the temporal and spatial habitat of the 
tuatara, and the degree to which this influences tuatara thermal opportunities. Specifically, we asked the 
question, which plays the larger influence on determining body temperature: morphology, habitat or 
behaviour? We found that males and females did not differ in mean body temperatures or effectiveness of 
thermoregulation and body size did not predict body temperature. Location and depth influenced burrow 
temperature with the timing of burrow use also affecting body temperature. Tuatara which remained in their 
burrows in the afternoon were on average 2-3° C cooler than those outside with the reverse occurring early 
morning. Tuatara that chose burrows containing seabirds were also warmer and had more humid burrows. 
This has implications for habitat conservation. Within the physiological constraints of tuatara, it may actually 
be behaviour in the context of availability of suitable burrows, density and structure of populations, and the 
presence of seabirds, that has more ecological relevance for how a tuatara thermoregulates. 
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Comparative evidence that red bills in birds function as badges of status. 

Dey, Cody J.1 & Dale, J.2.  
1Department of Biology, McMaster University, Canada, 2Institute of Natural and Mathematical Sciences, Massey 
University, New Zealand,  j.dale@massey.ac.nz.  

Carotenoid pigments produce most of the red, orange and yellow colours in birds, yet these compounds are 
also involved in physiological processes related to health. Since the allocation of carotenoids to 
ornamentation trades-off against the use of carotenoids elsewhere in the body, this kind of coloration is often 
argued to be a developmentally-costly signal used during mate choice. However a neglected alternative 
hypothesis is that carotenoid-based ornaments function as signals of dominance, fighting ability or 
aggressive intent. In particular, bare-parts (i.e. body parts not covered in feathers) with carotenoid-coloration 
are good candidates for rival-signalling because their dynamism allows rapid changes in response to changes 
in aggressive motivation. We used a database on bill coloration in the taxonomically diverse avifauna of 
Australia, New Zealand and Antarctica to evaluate four predictions of the rival-signalling hypothesis. Using 
current phylogenetic comparative methods, we found that carotenoid-based bill coloration has evolved more 
often in species with life histories associated with increased intraspecific competition: red, orange and yellow 
bills are more common in species with 1) increased winter sociality, 2) increased breeding sociality and 3) 
cooperative breeding. Additionally, we found 4) no relationship between bill coloration and either plumage 
dichromatism or extra-pair fertilizations - two indices of intersexual selection. Our results pose a significant 
challenge to conventional views about carotenoid-based signalling because they strongly suggest red bills 
may generally be used as ‘badges of status’ rather than as signals used for mate attraction.  

	  

Managing the Mynace: Responses of Common Mynas to trapping in Australia 

Marie Diquelou1, Dr Andrea Griffin1, Dr. Geoff MacFarlane2 
1 School of psychology , 2 School of environmental and life sciences, University of Newcastle, NSW, Australia. 
marie.diquelou@uon.edu.au 
 
Common mynas, sturnus tristis, have successively invaded a number of geographical locations to which they 
were introduced. In Australia, the species has expanded dramatically in range and abundance in recent years 
across the East coast. In response to this growing environmental issue, a number of environment and 
community groups have undertaken to manage their population, mainly using walk-in baited traps.  
However, there is some evidence suggesting that trapped populations may be adjusting to this pressure and 
becoming trap-averse (and reducing risk-taking in general), potentially jeopardising future control efforts. 
The aim this study is to assess if risk aversion is developing in response to trapping by comparing trapped 
and non-trapped myna populations in two regions of NSW and ACT.  
We found a tendency for mynas in trapped areas to form smaller groups and show reduced risk-taking. 
Interestingly regional differences in behaviour also emerged. Overall our results suggest that trapping might 
affect behaviour of target populations. I will discuss these results in terms of responses to an anthropic 
“predation” pressure and describe possible managements implications. 
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Spiders respond to stick figure representations of prey 
 
Yinnon Dolev1, Ximena Nelson1 
1School of Biological Science, University of Canterbury, Christchurch, New Zealand 
yinnon.dolev@pg.canterbury.ac.nz 

Evarcha culicivora is an East African jumping spider that specialises at feeding indirectly on vertebrate 
blood by choosing blood-fed Anopheles mosquitoes as its preferred prey. Previous studies have shown that 
identification of preferred prey can even be achieved when based on digital visual input, such as 3D 
animations, alone. Further studies have shown that a key element of identification of Anopheles is the 
distinct resting posture of these mosquitoes. Here, we investigated the spiders’ preferences toward five 
different images: a circle, a house fly, an outline of Anopheles and two ‘stick figure’ representations of the 
Anopheles resting posture differing in abdominal cues. Our hypotheses were that even stick figures would be 
seen as potential prey, and that E. culicivora would show a preference to a stick figure over alternative 
images of non-preferred prey. We found that stalking behaviour was elicited significantly more often by the 
stick figures than stimuli of non-preferred prey. However, stimulus type had no effect on the duration of 
stalking, or propensity to pounce once stalking was initiated. These data show that while some stimuli are 
more likley to trigger stalking behaviour, once stalking, follow-up predatory behaviour is not affected by the 
type of stimulus. Our results provide a glimpse of the underlying processes of object recognition using 
animals with minute brains as a model to suggest the possible neurobiological systems involved. 

 
 
 
Invited talk 
Problem solving by New Caledonian crows depends on functional but not 
arbitrary causal relationships 
Douglas Elliffe, Russell Gray, Gavin Hunt, Nicola Clayton, Nathan Emery,Alex Taylor 
The University of Auckland, Cambridge University and Queen Mary University  
 
Four New Caledonian crows (corvus moneduloides) rapidly solved the Aesop’s Fable task, in which food 
floating in water is brought within reach by dropping stones into the water. The crows consistently chose (a) 
large stones over small stones; (b) stones over floating objects; and (c) to drop stones into water rather than 
into air or sand. However, they did not transfer these preferences to discrimination tasks in which large 
stones, or water-filled tubes, served as discriminative stimuli for the location of food, nor did they learn these 
discriminations quickly. They also did not prefer either heavy or large tools in a subsequent cavity-probing 
problem. The results are difficult to explain in terms of either simple associative or operant conditioning – 
the functional objects in the Aesop’s Fable task did not acquire generalized positive hedonic value, nor 
conditioned reinforcing power, and they were not effective discriminative stimuli in arbitrary tasks. Rather, 
those behaviours and relationships between objects that were functional, or ‘made sense’ in the mechanics of 
the various problems, were privileged in the crows’ learning over those that were arbitrary or experimenter-
defined.  
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Role of stress senisitivity on organisation of division of labor in honeybees 

Naïla Even1, Andrew B. Barron1  
1Macquarie University department of biological sciences,  naila.even@students.mq.edu.au  

The honeybee is one of the best examples of a complex animal society in which worker bees show a clear 
division of labour. Task choice by each individual is influenced by their age and also variation in 
responsiveness to key task related stimuli, like sucrose, and to internal communicative signals, like 
pheromones. Here we explore whether division of labor among workers can be related to the responsiveness 
to aversive stimuli and how sensitivity to aversive stimuli changes with age. For this, we measured in various 
castes the sting extension response threshold to electric shocks. The youngest bees, nurses and guards, which 
are less exposed to natural stressors are the most sensitive to the shocks. On the other hand the oldest bees, 
foragers and soldiers, which naturally face multiple physical and physiological stressors are much less 
sensitive. Age did not affect the sensitivity of nurses (they were always highly sensitive), but did modify the 
guards, foragers and soldiers stress sensitivity. Our results show how stress sensitivity can influence task 
choice and divison of labour in bees and help to explain how a self organising stable division of labour can 
evolve. 

	  

	  

 

A comparitive study on the vocalisations of mainland and Chatham Island tui 
(Prosthemadera novaeseelandiae) 

Samuel D. Hill1, Weihong Ji1, Kevin A. Parker2, Christophe Amiot1 and Sarah J. Wells1 
1Human–Wildlife Interactions Research Group, Institute of Natural and Mathematical Sciences, Massey University, 
New Zealand; 2The Ecology and Conservation Group, Institute of Natural and Mathematical Sciences, Massey 
University /Email: S.Hill@massey.ac.nz 
 
Vocalisations are important for territorial defence and mate attraction. Comparative studies on the songs of 
birds between islands and mainland populations provide insight into the evolution of vocal communication in 
terms of both ecological and social factors. We compared the vocalisations of tui (Prosthemadera 
novaeseelandiae novaeseelandiae) with those of a subspecies from the remote Chatham Islands (P. n. 
chathamensis). Song spectral variables of male long-range ‘broadcasting’ songs differed between mainland 
and Chatham Island tui populations. Songs recorded from five mainland populations had significantly greater 
syllable diversity and produced a higher percentage of trills than those from the Chatham Islands. These 
characteristics have been revealed in past studies as being sexually selected traits positively correlated with 
male genetic diversity. Future research into the variation of tui song complexity in relation to population 
size, geographic isolation, and habitat structure between different mainland sites would provide further 
insight into links between selective pressures and vocal complexity.	  
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Knowledge and leadership in Perga affinis sawfly larvae 

Lisa Hodgkin1, Matthew Symonds2 and Mark Elgar1  
1University of Melbourne, 2Deakin University,  l.hodgkin@student.unimelb.edu.au  

Social insects, despite their characteristic cooperative behaviour and often high levels of relatedness, 
nonetheless exhibit strong individual differences in behaviour. Larval aggregations of the Steel-blue sawfly 
Perga affinis are highly gregarious, and we have demonstrated that certain individual larvae ‘lead’ foraging 
trips more than expected by chance. In P. affinis larval colonies, unlike hierarchical societies, group 
consensus is shared and followers can choose whether to follow certain larvae. Here we investigate the role 
of individual knowledge of resources in the determination of P. affinis leaders. Research into other shared 
consensus societies, including humans, bees and fish, has highlighted an important link between knowledge 
important for optimising group behaviour and the level of leadership displayed by individuals, allowing for 
the more informed individuals to lead or guide the uninformed majority. Using experimental manipulation of 
sawfly colonies and individual experience, we investigated how differential knowledge amongst individual 
P. affinis larvae influences decisions on who to follow. Our results provide empirical evidence that the 
familiarity of individual with both its surroundings and its conspecifics plays an influential role in a larva’s 
tendency to lead the colony. We therefore highlight the complexity of the emergence of leaders in a social 
insect society through shared decision making. 

	  

 
 
When policing fails: reproductive conflict in Apis cerana 
Michael J. Holmes1*, Benjamin P. Oldroyd1, Ken Tan2, Zhengwei Wang2, Madeleine Beekman1 

1Behaviour and Genetics of Social Insects Laboratory, School of Biological Sciences, University of Sydney, Australia, 
2Eastern Bee Research Institute, Yunnan Agricultural University, Kunming, People’s Republic of China. E-mail: 
mhol3157@uni.sydney.edu.au  

A society requires cooperation between its members. In social insects, selfish individuals activate their 
ovaries and lay eggs, which are reared at the colony’s expense. Thus, worker ‘policing’, in which workers 
destroy eggs that were not laid by the queen, has evolved. Reproductive acquiescence theory suggests that in 
the presence of an effective policing system, the incentive for worker reproduction is removed, so workers 
should not attempt to reproduce. The Asian hive bee Apis cerana presents a unique opportunity to test 
reproductive acquiescence theory. Unlike other honeybees, approximately 6% of workers in A. cerana have 
activated ovaries even when a queen is present. However, no worker-produced male brood has ever been 
identified. I present evidence that policing has not suppressed worker reproduction in A. cerana. I regularly 
sampled workers and male eggs and pupae from four A. cerana colonies. Workers had high levels of ovary 
activation overall (11.7%). Microsatellite analysis revealed that 2.9% of male eggs and 0.9% of male pupae 
were actually worker-laid. Thus, workers with active ovaries do lay their eggs, but these rarely survive to 
pupation. I also occasionally observed single male pupae developing in an area of worker-sized cells. By 
transferring worker- and queen-laid eggs into colonies and monitoring their removal rates, I showed that A. 
cerana workers police worker-sized cells less intensively, providing reproductive workers with the 
opportunity to lay eggs that may escape policing. Thus, the incentive for A. cerana workers to reproduce has 
not been removed by policing pressure. 
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Brown thornbills mimic different heterospecific alarm calls in response to 
different types of danger 

Branislav Igic, Amelia Coman, David Drynan, and Robert Magrath.  
Research School of Biology, Australian National University. Email: brani.igic@gmail.com 
 
Birds often mimic other species' (models) alarm calls in response to predators; however, the function of  
these mimetic alarms is unknown. Heterospecific alarm calls often convey predator type information that 
influences how receivers respond - for example, aerial alarms signal flying predators and provoke receivers 
to flee into cover, while terrestrial alarm calls signal terrestrial predators and provoke receivers to mob 
predators. Although the type of information alarms communicate generally affects their function, the type of 
information mimetic alarms signal is largely unknown. We examined what the types of heterospecific alarm 
calls brown thornbills (Acanthiza pusilla) mimic in response to terrestrial and aerial predators, when captured 
by a predator, and during nest attack. Thornbills mimicked alarms most frequently during capture and nest 
attack, and less frequently in response to terrestrial and aerial predators. When mimetic alarms were used, 
thornbills mimicked terrestrial alarms in response to terrestrial predators, and mimicked aerial alarms both in 
response to aerial predators and in the absence of aerial danger during capture and nest attack. Thornbills 
fled to cover in response to their non-mimetic and mimetic aerial alarms, and also to the model's aerial 
alarms, implying all three types of alarms signal aerial danger. Our findings show thornbills mimic predator 
appropriate heterospecific alarm calls in response to flying and terrestrial predators, and use mimetic aerial 
alarm calls deceptively when there is an extreme risk of predation to either callers or their young.  
 
 
 
 
 
The perception about the behavioural interaction between human and 
macaques: A Case Study in Botanical Gardens Penang, Malaysia 
Karimullah, Shahrul Anuar 

 School of Biological Sciences, Universiti Sains Malaysia, Pulau Penang Malaysia, Karimullah76@yahoo.com  
 

The interaction between Human and macaques has been increased in last few decades that 
demonstrate the tremendous increase in the populations of both the specie. It has been found that the specie 
of macaque especially Macaca fascicularis are interrelated with human and their environment therefore 
Macaca fascicularis also get affected from human activities such as to disturbed their behaviours. In turn, the 
primates re-emerge with effective and high level reaction to human population. This paper demonstrates an 
overview of interaction between human and monkey in Botanical Gardens Penang, Malaysia. The survey of 
behaviours study about the interaction between human and Macaca fascicularis has been observed from 
March 2012 until February 2013. A scan sampling method was used for the observation of behaviours 
between human and Macaca fascicularis. All the behaviours were found significant as p<0.01. The 
behaviour of attacking were found in highest percentage such as 24%, the second highest behaviour was 
running 23%, snatching was found 18%, exploiting garbage 11%,  feeding 8%, playing  8%, eating 3%, 
grooming 3% and vocalization was found 2%. It is concluded that the behaviours of Macaca fascicularis are 
insecure in the areas where human and macaques coexist. The management of respective locales are 
generally suggested to formulate practical strategies to avoid or decrease the interaction between human and 
Macaques.	  
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Plenary lecture 
Visually guided behaviour: What can we learn from chameleons? 
Gadi Katzir 
Department of Evolutionary and Environmental Biology, and  Department of Marine Biology, University of Haifa, 
Israel. gkatzir@research.haifa.ac.il  
 
Vertebrates differ in the way they use their eyes (e.g. movements, degree of binocularity) during visually 
guided behaviour. We studied visually guided behaviour in the chameleon, Chamaeleon chameleo, as a 
model for the way ectotherms construct their visual world. In prey fixation, chameleons show a unique 
capacity of simultaneous visual tracking of two moving targets, one by each eye. In avoidance of a moving 
threat, eye use shows one of several patterns: Under binocular viewing, but not monocular viewing, the 
patterns are both side dependent (i.e., lateralized) and “role dependent”. Body motion is related to threat 
velocity: A fast moving threat elicits highly precise body counter rotations, with eyes unmoving, while a 
slow moving threat elicits body counter-rotations that are lateralized to the right or to the left. Chameleons 
that are right-lateralized in body motion show lateralized eye use yet only under binocular viewing of the 
threat. Chameleons that are left-lateralized in body motion, do not shlow lateralization of eye use.  

The emergent patterns of visual function and body motion in chameleons are thus interrelated at a fine 
grained level. It is argued that the establishing of common denominators for visually guided behaviour 
should take into account the marked differences between ectotherms, birds and mammals in levels of 
independence of eye movements, decussation of the optic nerves and conectivity between the brain 
hemispheres. The “chameleon model” may well be a more suitable approach in the study of visually guided 
behaviour of non-mammlian vertebrates. 

 
 

Short Circuit Co-Evolution by the perfect Parasite? 
Antifreeze Glycoproteins of Fish Leeches in Antarctica 
Kolb, Jürgen B.1, Rainey, Paul B.2, Evans, Clive W.3 and Brunton, Dianne H.1 
1Ecology, Behaviour and Conservation Group, Institute of Natural and Mathematical Sciences, Massey University, 
Auckland, New Zealand; 2New Zealand Institute for Advanced Study, Institute of Natural and Mathematical Sciences, 
Massey University, Auckland, New Zealand; 3School of Biological Sciences, University of Auckland, New Zealand; e-
mail author : j.b.kolb@massey.ac.nz or huntingleeches@gmail.com 
Antifreeze glycoproteins (AFGPs) play an important role in biochemical adaptation to the supercooled 
waters and the survival of notothenioid fish in Antarctica. These fishes have a well developed parasitic 
epifauna, which in turn is also exposed to freezing conditions. In order to retain their association with 
Antarctic fishes as the environment progressively cooled during the Miocene, leeches as fish associated 
ectoparasites had to either (i) evolve a mechanism to acquire the necessary life-saving chemical compounds 
from their host or (ii) adapt their own genome to confer protection from freezing. 
We have found that Antarctic leeches (Hirudinea: Piscicolidae) contain antifreeze compounds at cellular 
level. We present evidence which strongly indicates an absorption pathway of these AFGPs with chemical 
structures characteristic for the fish proteins. A high capacity for freezing point suppression can be measured 
as thermal hysteresis with AFGP specific bidirectional ice crystal growth. This confirms the presence of 
functional AFGPs. Finally, mRNA was detected as intermediate step of AFGP biosynthesis and first 
indication of antifreeze genes in a leech genome. 
We conclude that Antarctic fish leeches have in fact co-opted the survival mechanisms from their hosts, by 
biochemical exploitation only or additionally by horizontal gene transfer. This represents the first example in 
the animal kingdom of an instantly effective adaptive advantage provided by another species in a quasi short 
circuit co-evolution. 
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Optimal escape of a foraging cricket: Test of a behavioural anti-predator model 

Patricio Lagos1, Luis Ebensperger2, Marie Herberstein1 and Martin Whiting1 
1 Macquarie University, 2 Pontificia universidad católica de Chile. Email: palagosc@gmail.com 

Flight initiation distance (FID) is the distance between the predator and the prey when the prey initiates an 
escape. Two existing theoretical models qualitatively predict FID should vary with the cost of losing an 
opportunity to eat or mate i.e. the higher the cost the smaller the FID. We tested the predicted outcomes of 
these models using a laboratory-based predator-prey scenario with black field crickets (Teleogryllus 
commodus) as prey and Eastern water skinks (Eulamprus quoyii) as predators. We evaluated the effects of 
different FID’s and starting distances (distance between the prey and the predator when the predator starts 
approaching) on the survival of the prey. This experimental set-up allowed us to test the validity of the 
proposed model predictions in an insect animal model. It also provided an insight into the mode of escape 
and predation used by the test subjects. Our preliminary results support theoretical predictions regarding the 
probability of survival of the prey, showing a strong positive correlation between probability of survival and 
FID. We also discovered that some skinks wave their tails just before attacking, a behaviour not described 
for this species before. 

 

 

 

 
 
Rivalries over nectar acquisition in traplining bees 
 
Mathieu Lihoreau  
School of Biological Sciences and the Charles Perkins Centre, The University of Sydney, 
mathieu.lihoreau@sydney.edu.au  

Animals exploiting patchily distributed foods that replenish over time often visit patches in significantly 
predictable sequences called ‘traplines’. Despite the widespread nature of this foraging behaviour (bees, 
butterflies, hummingbirds, bats, primates), little is known about how animals decide on suitable routes to 
follow. Finding an efficient route to visit multiple locations is a complex optimization task analogous to the 
well-known Travelling Salesman Problem in mathematics. Here, I will discuss how small brained insects 
may achieve this task using simple rules, based on observations of bumblebees (Bombus terrestris) 
exploiting arrays of artificial flowers and computer simulations of learning algorithms. First, I will show how 
individual bees often find and learn the shortest possible route between flowers over multiple foraging bouts, 
through trial and error. Next, I will describe how the presence of other foragers affects these routing 
behaviour and leads to resource partitioning, through a subtle combination of interference and exploitative 
competitions. 
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Of honey bees and humans: An interdisciplinary approach to investigating the 
effect of general anaesthesia on the circadian clock 
 Nicola M. Ludin1, Kerry-Lee De Villiers1, Craig D. Millar2, Andrew Kennedy-Smith3, James F. 
Cheeseman1, 2, Guy R. Warman1, 2. 
1Department of Anaesthesiology, University of Auckland , 2School of Biological Sciences, University of Auckland, 
3Department of Urology, Wellington Hospital, CCDHB. 
Corresponding author: n.ludin@auckland.ac.nz 
 
Chronobiology, is an interdisciplinary area of research which spans many aspects of animal behaviour. We have 
used honey bees as a model to test the effects of general anaesthesia (GA) on the circadian clock, and to direct our 
clinical trials to better treat post-operative sleep disturbances in humans. Following GA, people are often confused 
about the time of day and experience sleep disruption and fatigue. We used honey bees to investigate this 
phenomenon because of their accurate “time sense”. A 6 hour anaesthetic administered to honey bees during the 
day induces a shift of the circadian clock of ~3.5 hours. This is due to a change in the expression patterns of the 
core genes driving the circadian clock (clock genes). The effect of GA on the clock is phase dependant. While GA 
administered during the day has a strong clock effect, GA at night does not. The phase response curve for GA and 
light are opposing. Concurrent administration of a GA and light (10 000 lux) results in abolition of the GA 
induced phase shift. These findings have directed our clinical studies in a unique patient population: kidney 
donors. Preliminary data from these patients shows a clear disturbance in sleep/wake cycles (actigraphic data: 
relative amplitude; pre-op 0.87 (SEM 0.05), post-op 0.81 (SEM 0.02) intra-daily stability; pre-op 0.55 (SEM 
0.03), post-op 0.377 (SEM 0.05) inter-daily variation; pre-op 0.732 (SEM 0.09) post-op 0.774 (SEM 0.09)) and a 
reduction in amplitude of 6sulphatoxymelatonin post-operatively (pre-op; 827.2 ng/ml (SEM 266.7) post op; 
428.6 ng/ml (SEM 100.9)). In phase two of our clinical trial work we are investigating intra-operative light 
therapy for effectiveness in reducing post-operative sleep and circadian disruption in humans, as has been shown 
in bees.  
	  

 

Chasing liquid gold: reproductive swarming in the red dwarf honey bee (Apis 
florea) 
 
Makinson JC1, Schaerf TM1, Oldroyd BP1 and Beekman M1 
1Behaviour and Genetics of Social Insect Laboratory, University of Sydney. james.makinson@sydney.edu.au 

During reproductive swarming a few thousand worker bees, along with the queen, leave the natal colony to 
found a new nest. The well studied European hive bee (Apis mellifera) goes through a two-phase decision 
making process during nest-site selection. First, the queen and ¾ of the colony’s workers form a temporary 
cluster outside the natal colony. Next, scout bees search and return to dance for suitable nesting cavities. 
Once a consensus has been reached on a site the swarm takes to the air, travelling towards its new goal. But 
the European hive bee is only 1 of 11 honey bee species. Furthermore the honey bees can be divided into two 
groups based on nesting biology; the migratory open nesters, and the cavity nesters. Open nesting honey bees 
such as the red dwarf honey bee (A. florea) are constantly moving in search of new forage patches. When a 
suitable location is found the colony sends forth a swarm to found a new single comb colony. In this study 
we found that nest site selection in this species is a simple single-step process. In the hour leading up to 
swarming the colony’s nectar foraging scout bees focus their dancing attention on a single forage source 
within the environment. When a swarm leaves the colony it heads in the direction of this forage patch, 
without forming a temporary cluster. Since this species is not limited to specific, spatially restricted nesting 
conditions (such as the hollows required by the cavity nesters) they have no need to form temporary clusters 
to further search the surrounding environment for a suitable nesting location but simply head directly to 
where the nectar is flowing.	  
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‘Slow’ and ‘fast’ foraging styles are dependent on personality in the zebra finch 
(Taeniopygia guttata) 

Luke S.C. McCowan1, Milene M. Mariette2, and Simon C. Griffith1  
1Department of Biological Sciences, Macquarie University, Sydney, NSW 2109; 2Jean Monnet, Equipe Neuro-
Ethologie Sensorielle, Saint-Etienne 8195, France luke.mccowan@students.mq.edu.au  

The existence and fitness advantages of animal personality are currently a focus of major interest in 
behavioural ecology. In recent years, the zebra finch (Taeniopygia guttata) has emerged as the primary 
model system for studying personality in avian species. However to date, all of that work has been conducted 
under controlled laboratory conditions, and on domesticated birds. By contrast, our work examined the 
causes and consequences of individual variations in foraging and exploratory behaviour both in captivity and 
in the wild. To contrast with our wild foraging data, we monitored foraging behaviour of captive social 
groups in a large aviary using a PIT-tag system, with emphasis on the kind of personality trends that have 
been detected in previous studies of laboratory birds. We characterised a number of variables, such as the 
number, frequency and proportion of available feeders used, along with measures of leadership and 
exploration. This data was contrasted with in-depth analysis of feeding behaviour of pairs in a more classic 
home cage environment. We found that foraging behaviours were highly repeatable within individuals, 
suggesting they operate as important functional personality traits. From this data, we have managed to 
uncover the existence of two distinct foraging styles, ‘fast feeders’ and ‘slow feeders’, providing evidence 
that foraging behaviour is influenced by a proactive-reactive behavioural syndrome. Ultimately, our work 
will provide insight into the fitness advantages of the individual-specific foraging styles we have uncovered, 
resulting in their maintenance in wild populations. 
 

 
 
Plenary lecture 
Understanding complex social systems: some miner considerations 

Paul G. McDonald1  
1Zoology, School of Environmental Rural Sciences, University of New England, Armidale, NSW Australia 2351. 
paul.mcdonald@une.edu.au 

Understanding why animals might cooperate with each other is an area that has attracted the interest of 
biologists for many years. Cooperative acts often appear to be altruistic, yet there are many avenues by 
which helpful individuals might gain fitness benefits that override the costs of helping. The most well known 
is kin selection, however there are a plethora of other so-called direct benefit hypotheses that may shape 
helping behaviour. Testing the predictions of direct benefit hypotheses, and thus their importance, can be 
difficult in ‘simple’ societies where animals only interact with relatives. Complex societies, on the other 
hand, offer the possibility of testing just about any cooperative hypothesis, as individuals regularly interact 
with both relatives and non-relatives. While these characteristics improve their suitability for testing many 
hypotheses, it also makes studying complex systems challenging. I draw on my studies of Manorina 
honeyeaters as an example of how research in this area can be difficult but highly informative in determining 
the mechanisms that shape and maintain cooperative behaviour. 
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Plenary lecture 
The ABC’s of Avian Behaviour and Conservation 
Edward O. Minot  
Massey University, e.minot@massey.ac.nz  

The interface between pure and applied behaviour is an exciting and productive place.  In ASSAB’s early 
years applied animal behaviour meant cattle, pigs, chickens, dogs and welfare. It was important enough to 
merit its own day of talks, but as often as not was boycotted by the purists. That was a pity because the talks 
leaned heavily on theory and often presented insights to delight the most hardened reductionist. Behaviour, 
of course, interfaces with many other disciplines, especially ecology and conservation, where the divide 
between application and theory is subtler. Studies of behavioural ecology have long touched on the 
conservation implications of their findings, but in the last 15 years there have been growing and strident calls 
to become more explicitly involved with conservation. Citation metrics do show an explosion in behaviour 
conservation since the mid-1990s, both worldwide and in Australasia. Is this explosion a new synthesis or 
the re-spinning of a long tradition? 

Most research on New Zealand native bird species must confront conservation issues; only 48 of 269 
species are “not threatened.” As much by accident as design, bird research in New Zealand has advanced 
both ethology and conservation. Several case studies will be presented to support this point. 

 

 

 

Movement patterns and habitat needs of the Critically Endangered frog 
Telmatobufo bullocki (Anura: Calyptocephalellidae) 

Virginia Moreno1, Phillip J. Bishop2, Dianne H. Brunton1.  
1Massey University, Ecology, Behaviour & Conservation Group, INMS, Auckland, New Zealand. 2University of Otago, 
Department of Zoology, Dunedin, New Zealand. virginia.moreno@gmail.com.  

Knowing a species habitat needs and movement patterns between aquatic breeding sites and terrestrial 
habitat are essential in the protection of critical habitats for endangered amphibian species. Telmatobufo 
bullocki (Schmidt, 1952) is a Critically Endangered amphibian micro-endemic to the coastal Nahuelbuta 
Range in Chile's temperate forest. Until recently, it had been seen only a dozen times since its description, 
and its ecology and behaviour were largely unknown. It lives associated with fast flowing streams, where the 
adults breed and the tadpoles develop. To study the habitat needs and movement patterns of this species, we 
used radiotracking techniques and fluorescent powders to follow the movements of adult frogs during the 
breeding and post-breeding season. We were able to radiotrack seven adult frogs for between 12 and 25 days, 
and we tracked 14 adults using fluorescent powders for one to 12 days. The results showed that most 
movements occurred only after periods of rain, while the frogs remained sheltered in the same refuge during 
dry weather. Animals moved during the night only, from less than one meter to 170 m per movement event, 
with an average movement of 19.8 m, however females moved more than males. The results also showed 
that adults remained close to the stream during the breeding season, and migrated upland away from the 
streams during the post-breeding season into the adjacent forest as far as 480 m from streams. These results 
highlight the need for the protection of both aquatic and terrestrial habitat, and that careful management 
should maintain adequate levels of connectivity between both.  
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Phylogenetic approaches to understanding the evolution of female resistance in 
seaweed flies (Coelopidae: Diptera) 
Dhobasheni Newman, Greg Holwell 
School of Biological Sciences, The University of Auckland, dnew033@aucklanduni.ac.nz 
 
Seaweed flies (Diptera: Coelopidae) breed in the highly ephemeral and dynamic wrack environment: beach-
cast seaweed, kelp and other flotsam. So far all studied members show considerable sexual conflict over 
mating as males and females utilise opposing tactics to increase personal reproductive success. Males in a 
population increase reproductive success by mating with as many females as possible. Females however may 
benefit from mating with fewer males due to their larger investment and the costs of mating and male 
harassment. This results in female resistance to male mating attempts to avoid these costs. In members of the 
Coelopidae, females perform a range of resistance responses involving a combination of kicking, shaking 
and abdomen curling, providing a model group in which to study the evolution of female resistance 
behaviours in the context of sexual conflict. I observed the mating behaviours performed by Coelopella 
curvipes and Chaetocoelopa littoralis, two previously unstudied Coelopids. I compiled these observations 
with available information of other species in the Coelopidae and used both Parsimony and Maximum 
likelihood analyses to explore the evolution of female resistance behaviours. There was strong evidence for 
phylogenetic signal, suggesting that closely related species possess similar resistance behaviours. Maximum 
likelihood reconstructions suggest a plesiomorphic (ancestral) origin for downward abdomen curling, 
kicking and shaking in this group and an apomorphic (derived) origin for upward abdomen curling, 
suggesting it is a novel behaviour to this family. These preliminary analyses provide a unique perspective on 
the evolution of female resistance behaviours in the Coelopidae thus furthering our understanding of the role 
of female resistance behaviours and broadening our comprehension of the evolution of sexual conflict. 

	  

Fighting and sneaking: Flexible alternative reproductive tactics in the New 
Zealand giraffe weevil (Lasiorhnychus barbicornis) 
Christina J. Painting1, Thomas Buckley1,2, Gregory Holwell1  
1School of Biological Sciences, University of Auckland , Private Bag 92019, Auckland 1142. 2Landcare Research, 
Private Bag 92170, Auckland, cpai015@aucklanduni.ac.nz 

Alternative reproductive tactics (ARTs) are expected to evolve when there is intense sexual selection, a large 
disparity in reproductive success between groups of males, and the ability for some males to monopolise 
females. For many species exhibiting ARTs, the dominant male morph displays an exaggerated trait used as 
a weapon during antagonistic contests. The New Zealand giraffe weevil (Lasiorhynchus barbicornis) shows 
remarkable sexual dimorphism, mostly due to the elongation of the male rostrum used as a weapon during 
fights for access to females. In addition, there is large size variation within both sexes, such that there is a 
six-fold difference between the smallest and largest individuals. It was predicted that smaller males would 
employ alternative tactics to secure mates, due to this large size disparity and intense male-male competition. 
Through a series of focal male observations, we found that large males greater than 40 mm in length relied 
on aggressive guarding and fighting behaviour to gain access to females. Males less than 40 mm were more 
plastic in behaviour, employing aggressive fighting behaviour, but also readily switching to sneaking 
behaviour in some instances. We found that small males were more likely to sneak when there was large size 
disparity between them and a rival male, whereas they would attempt to fight if they were approximately the 
same size or larger. There was no difference in the duration or frequency of copulation between males of 
different sizes. Giraffe weevils therefore provide a unique example of highly flexible, condition-dependent, 
alternative reproductive tactics.  
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Quantifying animal movement – how you can test if landmarks are used 

Pawley, M.D.M.12, Cheeseman, J.F.2, Anderson, M.J.1,Miller, C.2, Warman, G.R.2 
1Massey University 2 University of Auckland,  m.pawley@massey.ac.nz 

Due to the complexity of animal orientation data, experimenters are often forced to describe and test animal 
movements using a summary metric – e.g. what angle is used, what distance does it travel, how long does it 
take to reach a particular position? Often the metrics and statistics used are a proxy to assess more complex 
hypotheses. 

We set out to assess whether bees use particular visual landmarks (e.g. a row of trees, or fences) to help them 
find their way back to their hive. The bees know the approximate location of the hive (using sun compass 
orientation) and their flight paths reflect this - so how can one quantify whether particular landmarks are 
used? In this talk, we will present a novel, flexible modelling method (combining kernel density estimation 
and permutation techniques) that can address this (and other similar) questions. The technique develops a 
probabilistic map that can be contrasted with a distribution of maps that we would expect to see if landmark 
cues were not used. 

The talk will be presented in an intuitive, non-mathematical manner requiring limited statistical knowledge 
from the audience.	  

 
 

 

 

Biochemical profile of Jacky lizard muscle and its implications for signalling 

Richard A. Peters1, Peta S. Taylor2 and Robyn M. Murphy2 
1 Animal Behaviour Group, Dept. Zoology, La Trobe University; 2 Muscle Biochemistry Research Group, Dept. 
Zoology, La Trobe University	  

Noise is a constraining factor for animal communication. For animals that communicate using movement-
based signals, the predominant source of motion noise comes from wind-blown plants. It is now established 
that some lizards make adjustments to their signalling strategies in windy conditions to compensate for the 
likely reduction in efficacy as a result of greater plant motion. However, not all lizard species respond to 
greater motion noise in the same way, and it is likely that morphological and ecological constraints 
determine the appropriate strategy. In Amphibolurus muricatus, territorial displays begin with tail flicking 
and it is this motor pattern that receivers must segment from moving plants. At times of greater plant motion 
noise, Jacky lizards flick their tails for longer durations, with this sustained movement originating from the 
middle part of the tail. We hypothesized that the tail might be suited for particular signaling motions due to 
their biochemical and contractile properties.  Citrate synthase (CS) activity, which is a marker of oxidative 
capacity and mitochondrial abundance, was highest in the limb muscle and lowest in muscles in the mid-
region of the tail, with an intermediate activity in muscle from the base of the tail.  As expected, high CS 
activity was associated with muscles that we identified as being predominantly slow-twitch muscle used for 
sustained contractions, as required for posture, and low CS activity was associated with muscle identified as 
predominantly fast-twitch muscle.  We will discuss the functional implications of muscle biochemistry in the 
light of signalling behaviour of the Jacky lizard. 
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Characterising the effects of anaesthesia on circadian behaviour and clock gene 
expression in Drosophila 
Popay, T.M.1, Warman, G.R.1, Cheeseman, J.F.1,2 
1Department of Anaesthesiology, School of Medicine, 2School of Biological Sciences, University of Auckland, NZ; 
tessa.popay@auckland.ac.nz 

Of the considerable number of patients receiving a general anaesthetic every day, many may experience 
post-operative sleep disruption. This is thought to be partially due to the anaesthetic affecting the circadian 
clock. Circadian clocks are well conserved across the animal kingdom, enabling model organisms to be used 
to study the effect in humans. We are particularly interested in utilising the powerful model Drosophila 
melanogaster because of the relative ease with which both locomotor behaviour and gene expression can be 
studied. Here we present data on the effect of a) dose and b) the timing of an isoflurane anaesthetic on D. 
melanogaster circadian locomotion. Different doses of isoflurane caused different phase-shifts in activity, 
independent of time of day. A 1% isoflurane anaesthetic administered in at 1900 caused a phase-delay of 
only 10 minutes (within the margin of error), while a 2% isoflurane dose at the same time caused a phase-
delay of almost 2 hours. Similarly the timing of anaesthesia was important. A 6 hour 2% isoflurane 
anaesthetic resulted in the largest phase-shifts in locomotion at 1700 and 2100, and these caused phase-
delays of about 2.3 hours. No phase-advances in locomotion were observed. Underlying these shifts in 
locomotion is likely to be shifts in the expression of clock genes. Transgenic D. melanogaster that express 
clock gene-luciferase fusions have been shown to produce clear oscillations in bioluminescence for at least 
seven days, even after administration of an anaesthetic. Locomotor studies have demonstrated that the ability 
of anaesthesia to shift the circadian clock is dependent on isoflurane dose and time of day, while preliminary 
results indicate transgenic D. melanogaster could be used to identify the underlying shifts in clock gene 
expression. 

 

Insecticide-resistant cotton bollworms encountering wolf spiders: predation 
risks and behavioral effects 

Rendon, Dalila1,2. Whitehouse, Mary1. Taylor, Phillip2 
1 CSIRO Ecosystem Sciences, Australian Cotton Research Institute.  2 Department of Biological Sciences, Macquarie 
University 

Insecticide-resistant cotton bollworms (Helicoverpa) survive on genetically modified cotton, and after the 
larva forages on cotton plants, it descends to pupate underground before emerging as a moth. During this 
ground-dwelling stage, Helicoverpa is at risk of attack by diverse predators, including a common inhabitant 
of cotton agroecosystems, the wolf spider Tasmanicosa leuckartii. Predation of Helicoverpa by wolf spiders 
reduces densities of Helicoverpa that emerge into the next generation carrying insecticide-resistant genes. 
The aim of this study is to assess which spider traits predict whether it attacks a larva or emerging moth, and 
it examines wolf spider influence on the behavior and development of Helicoverpa. In laboratory trials, most 
larvae (66%) and moths (77%) were attacked but we found no evidence that attack was predicted by prey 
size, spider sex or spider stage. Helicoverpa tended to descend from the plants to pupate sooner when spiders 
were present but, despite the reduced time available for larvae to feed, more mass was lost from cotton bolls 
when spiders were present. In glasshouse trials, the presence of a spider reduced by 66% on average the 
proportion of emerging moths, and it influences Helicoverpa microhabitat choice, since fewer caterpillars are 
found on the top soil. These results suggest that Tasmanicosa leuckartii is an effective predator at any life 
stage, and its presence can also trigger a trophic trait-mediated effect that can affect Helicoverpa 
development, foraging behavior, and plant biomass.  
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Salt lake searchers: how Melophorus desert ants find the nest in a featureless 
salt-pan 
Patrick Schultheiss1, Ken Cheng1, Sabine S. Nooten1, Jonathan Ives1, Rüdiger Wehner2 
1Macquarie University, Sydney, Australia, 2University of Zürich, Zürich, Switzerland 
patrick.schultheiss@mq.edu.au 
 
After foraging, desert ants navigate home by path integration. When they fail to find the nest entrance at the 
end of this journey, they engage in systematic searching behaviour. We investigate this behaviour in a desert 
ant of the genus Melophorus (as yet unnamed) that inhabits the dry salt-pans of South Australia. Returning 
foragers travel the full distance back to the nest using path integration. Their search path consists of a series 
of loops that is centred on the place where the ants expect to find the nest. The size of the search path is 
adapted to the length of the preceding homebound run, with longer runs leading to slightly larger searches. In 
the natural, featureless salt-pan environment, this looping search also expands over time in a linear fashion. 
However, when ants are trained and tested with an artificial landmark setup, the search does not expand over 
time. By comparing and contrasting these findings to those from other desert ants, both closely and more 
distantly related, we can begin to speculate which aspects of the systematic searching behaviour could be 
considered adaptations to the environment, and which aspects may be driven by evolutionary history.	  

 
 
 
 

 

Kea have calls that induce and maintain play behaviour 

Schwing, R.1, Nelson, X.J.2, Parsons, S.1 
1University of Auckland, 2University of Canterbury,  rsch085@aucklanduni.ac.nz 
 
Play is an interactive social behaviour which is often exhibited by members of the most intelligent 
vertebrates (primates, canids, corvids, psittacids). The situational conditions for play require the participants 
to be in a stress-free state. In most species that play, this state does not occur past the juvenile phase. In those 
species where play occurs into adulthood, the ‘desire’ to play needs to be communicated by the participants 
in some way. In some great apes, research has shown that both visual and vocal stimuli are used by 
individuals of all ages to induce and maintain play with group members. So far this has not been shown in 
any avian species. The aim of this study was to use playback to elicit play behaviour in wild kea (Nestor 
notabilis). The kea parrot of New Zealand has one of the most extensive play behaviours of any avian 
species. Play can occur on the ground or in the air and involves pairs, groups or even single birds. Previous 
studies have found that kea engaged in play will often produce a characteristic ‘play call’. At a congregation 
spot in Arthur’s Pass National Park the behaviour of groups of kea was recorded while broadcasting play 
calls from a speaker. As a control, the birds were alternately played one of four other stimuli: 1) the most 
common kea call; 2) the least common kea call; 3) a call from a passerine species also found in the area; and 
4) a standard tone. The kea reacted only to their own calls, with no reaction to the passerine or the standard 
tone. The behaviour toward the control kea calls was mostly confined to approaching the speaker, calling in 
response, and scanning of the area. In contrast, the play call increased the occurrence of play in all of its 
forms. This is the first time an interactive social behaviour has been elicited from a wild parrot using 
playback. 	  
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Aggregation and survival in leaf beetles 

Eunice J. Tan1, Chris A. M. Reid2, Mark A. Elgar1 
1Department of Zoology, University of Melbourne, Melbourne, Victoria 3010, Australia 
2Department of Entomology, Australian Museum, 6 College Street, Sydney, NSW 2010, Australia 
tane@student.unimelb.edu.au 

The phenomenon of mixed age and species aggregations in aposematic Paropsine beetle larvae has been 
documented for decades, but its evolutionary significance is unknown. The adults and larvae of two species 
of leaf beetles - Paropsis atomaria and Paropsisterna variicollis - often feed and oviposit on the same 
Eucalyptus trees. The larvae of both species have contrasting colour patterns of yellow and black, which vary 
according to instar. Defensive behaviours such as rearing and regurgitation are similar in both species. We 
surveyed larval aggregations in the field and found that later instars occurred in smaller groups, compared 
with earlier instars. Polyspecific aggregations were significantly larger than monospecific aggregations at 
later instars. Also, Paropsisterna variicollis larvae occurred in significantly larger groups than those of 
Paropsis atomaria. Field experiments investigated the implications of aggregations with mixed colour 
patterns by manipulating aggregations in the field and scoring survival and behaviour over five days. 
Gregarious behaviour was correlated with survival across treatments, except for groups with mixed colour 
patterns. This suggests that while polyspecific aggregations have evolved to increase survival, confusing 
signals might have a potentially negative effect on survival. 

	  

	  

Surviving in sympatry: paragenital divergence and sexual mimicry between a 
pair of traumatically inseminating plant bugs 
 
Tatarnic, N. J.1,2, Cassis, G.2.  
1Department of Biological Sciences, Macquarie University, 2Evolution & Ecology Research Centre, University of New 
South Wales,  nikolai.tatarnic@mq.edu.au 

Reproductive interactions between species can carry significant costs (e.g. wasted time, energy and gametes). 
In traumatically inseminating insects, heterospecific mating costs may be intensified, with indiscriminate 
mating and damaging genitalia leading to damage or death. When closely related traumatically inseminating 
species are sympatric, we predict selection should favour the rapid evolution of reproductive isolation. Here 
we report on a cryptic species of traumatically inseminating plant bug, Coridromius taravao, living 
sympatrically with its sister species, C. tahitiensis, in French Polynesia. Despite their sister-species 
relationship, they exhibit striking differences in reproductive morphology, with females of each species 
stabbed and inseminated through different parts of their abdomens. Furthermore, C. tahitiensis is sexually 
dimorphic in colouration and vestiture, while both sexes of C. taravao share the C. tahitiensis male 
expression of these traits. These findings support a role for 1) reproductive character divergence and 2) 
interspecies sexual mimicry, in limiting interspecific mating brought about by indiscriminate male mating 
behaviour.	  	  
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What can New Caledonian crows teach us about the evolution of intelligence? 

Alex H. Taylor 
Department of Psychology, University of Auckland, Private Bag 92019, Auckland, NZ 
 
One of the defining features of Homo sapiens is the complexity of our tool use and manufacture. However, it 
is unclear what effect these tool behaviours have had on the evolution of our minds. I will discuss recent 
work on the cognition of another prolific tool user, the New Caledonian crow. This species is capable of 
sophisticated tool behaviours including context-dependent tool use, metatool use and hook tool manufacture. 
These crows are therefore an ideal model species for understanding the effect of tool use on cognitive 
evolution. I will present evidence that tool behaviours do not lead to the evolution of the cognition involved 
in cooperation, but may lead to the evolution of sophisticated planning and causal reasoning. 
	  

 
 
 
 
 
 
 
 
Virtual reality: bees stay a step ahead of mice on the ball 
Gavin J Taylor1,2,*, Mandyam V Srinivasan1,2,3 
1Queensland Brain Institute, The University of Queensland. Brisbane, 2ARC Centre of Excellence in Vision Science, 
The Australian National University, 3School of Information Technology and Electrical Engineering, The University of 
Queensland *Contact: gavin.taylor@uqconnect.edu.au  
 
Virtual reality is growing in popularity as a technique for studying how insects interact with their 
environment. If a tethered insect’s actions, its motor output, is measured and used to update the environment 
it perceives in real time, this is said to be a ‘closed-loop’ paradigm, analogous to if the animal was moving 
freely. How important is measurement accuracy in such a paradigm? 
We explored this question by allowing tethered walking honeybees to fixate on a bright green bar in a virtual 
reality paradigm using two different measurement methods to provide closed-loop feedback. When using 
computer mouse sensors to measure the movement a ball the bees walked on, honeybees would position the 
bar frontally, but also increased their walking speed. These sensors suffer from a systematic error arising 
from coupling between measurement axes, so by walking faster, the bees decreased the sensitivity of the 
sensors to angular rotation, more stable fixation. When the measurement was made using a recently 
developed computer vision tracking algorithm, FicTrac, such errors were not present, and bees did not 
change their walking speed. 
Not only does a bee’s behaviour adapt to the coupling between its turning rate and the motion of the fixation 
bar, which allows it to respond to varying gains, but it also considers how its walking speed affects the 
fixation of the bar; a situation would be unlikely to occur in nature. This study shows that accuracy of 
measurement is an important consideration in the design of closed loop, virtual reality systems. Even 
relatively simple animals, such as the honeybee, are able to adapt their behaviour to take advantage of 
complex inaccuracies, and maximise their performance.	  
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Is lek breeding actually rare in bats? A case study of New Zealand’s Lesser 
Short-tailed Bat 
Cory Toth, Georgia Cummings, Todd Dennis and Stuart Parsons 
 School of Biological Sciences, University of Auckland, Auckland, New Zealand 

Lek breeding, wherein sexually-active males aggregate and display to visiting females, is thought to be a rare 
mating system in bats as only one species (out of 1116 known species) has been confirmed to use leks. This 
is surprising as bats possess all of the necessary prerequisites for lek breeding: high mobility, no male 
parental care, female mate selection, and (often) indefensible resources. I hypothesize that lekking is not a 
rare mating system within Chiroptera, but could common among temperate bat species, and will use my 
work on New Zealand’s lesser short-tailed bat (Mystacina tuberculata) as a case study for the conditions 
necessary for the evolution of lekking in other temperate species. Using walking transects of the forest, video 
footage, remote monitoring using PIT-tags, and radio-telemetry I have studied short-tailed bats in the 
Pureora Forest Park, central North Island, New Zealand, through two breeding seasons (November – May). 
Male short-tailed bats occupy solitary roosts from which they sing structurally complex songs and are visited 
by- and copulate with passing females. These ‘singing roosts’ are clustered, with 49 roosts located in just 
28% of the available habitat, and are occupied and defended by the same male each night. Females have 
variable roosting behaviour and possess large (>500 ha) home ranges, making it difficult for males to 
monopolize females and potentially driving male clustering. Evidence to date suggests short-tailed bats form 
true leks, and it is likely that the conditions that led to the adoption of this mating system are common in 
other bat species, but remain unstudied. Both lek breeding and bats require unique conservation concerns, 
and so the examination of lekking behaviour in temperate species should be a focus of future research. 

	  

 
Personality affects learning and trade-offs between private and social 
information in female guppies (Poecilia reticulata) 
 
Larissa Trompf, Culum Brown  
Department of Biological Sciences, Macquarie University, NSW Australia. larissa.trompf@mq.edu.au  

The acquisition of information such as the location and quality of food, mates or shelter is a key survival 
requirement for animals. Individuals can acquire information through personal experience (private 
information) or through observing and interacting with others (social information). Environmental spatial 
and temporal heterogeneity can mean that social information occasionally conflicts with private knowledge. 
Here we tested how personality affected the use of public versus private information in wild-born adult 
female guppies (Poecilia reticulata) when these two information sources came into conflict. We found that 
boldness and sociality affect decisions to use conflicting social and private information. Bolder guppies used 
social information to avoid competition and/or potential patch depletion, while highly social guppies 
preference the presence of conspecifics over rich foraging opportunities. We also examined the influence of 
personality on speed and accuracy in a spatial associative learning task and found no evidence of a trade-off, 
rather that bold guppies learned both more quickly and accurately than shy guppies. Contrary to findings for 
male guppies, we found no evidence of a behavioural syndrome between boldness and sociality.  
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Navigation during nest relocation in the semi-arid beauty ant, Calomyrmex 
purpureus 

Melissa Van De Wetering1, Ajay Narendra2 and Heloise Gibb1 
1La Trobe University, Department of Zoology, 2 Australian National University, Research School of Biology, Email: 
mkvandewetering@students.latrobe.edu.au  

Ants respond to unfavourable changes in their environment by abandoning an existing nest and 
relocating to a new nest location. Australian beauty ants, Calomyrmex purpureus (Hymenoptera: 
Formicinae) use social carrying to transport individuals to new nest sites. By carrying out experimental 
manipulations in the ant’s natural habitat we analysed the factors that trigger nest relocation including nest 
temperature, disturbance, rainfall, resource availability, and interspecific competition. Nest relocation rates 
increased significantly with disturbance, suggesting that nest disturbance is a major driver of relocation in 
beauty ants. We then identified the navigational knowledge of the carrying pairs by displacing them 
individually to locations relative to the Origin and Destination nests. We discovered novel differences in the 
behaviour of the Passenger and Transporter ants. Displaced Transporters headed directly to the Destiantion 
nest, possibly using information from both path integrator and landmark information. In contrast, displaced 
Passengers returned to their Origin nest, indicating that they used familiar landmark information. The 
behaviour of the Passengers was unexpected since their movement was passive suggesting that passengers 
can record landmark information without active movement.	  

	  

	  

 

The bold and the sociable - personality and natal dispersal in male superb fairy-
wrens (Malurus cyaneus) 

Timon Van Asten1, Michelle Hall1, Raoul Mulder1 
1Department of Zoology, University of Melbourne, Victoria 3010, Australia  
e-mail: t.vanasten@student.unimelb.edu.au 

Natal dispersal is a key life-history event with important consequences, both at the population and individual 
level. Within species individuals show considerable variation in natal dispersal strategies (i.e. timing and 
distance), much of which is unexplained. Animal personality (consistent individual differences in 
behavioural traits) has the potential to explain some of this variation. Exploratory tendency and boldness in 
particular are personality traits expected to be related to dispersal. Bolder and more exploratory individuals 
are less hesitant to enter unfamiliar areas and are therefore expected to have a higher dispersal tendency. We 
experimentally tested how personality influences natal dispersal in males in a natural population of the 
cooperatively breeding superb fairy-wren (Malurus cyaneus). Males are facultative dispersers and hence 
show large variation in the timing of natal dispersal. Male breeders were temporarily removed from 
territories containing only a pair of birds, experimentally creating an opportunity for helper males in 
surrounding territories to disperse and take over the created breeding vacancy. Helper males that arrived on 
the territory first always took over the vacant breeding position. Contrary to expectations, successfully 
dispersing males tended to be less active and exploratory than those that did not. The short time-window to 
occupation suggests paying attention to social cues (associated with ‘shy’ individuals) might be a more 
successful strategy than exploration. 
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Colour choices in honeybees: ideal observer model and peak shift 
Misha Vorobyev1,  Jaime Martinez-Harms2, Marquez Natalie2, Randolf Menzel2 

1Department of Optometry and Vision Science, University of Auckland; 2Institute of Nerobiologie, Free University, 
Berlin, m.vorobyev@auckland.ac.nz 
 
Do honeybees categorize colours and learn colour absolutely or do they estimate the distance between 
colours and learn colours relatively? If colours are learned absolutely, then, in the test, the colours that 
belong to the category of the rewarded colour are preferably chosen. If colours are learned relatively, then 
the colours are chosen according to perceptual distance to both positive (S+) and negative (S-) colour stimuli. 
A prediction of the relative colour learning is a ‘peak shift’ phenomenon - when a S+ stimulus is presented 
against the a novel stimulus that is close to the S+, but is further from S- then S+, the novel stimulus is 
preferred to S+. Here we demonstrate the peak shift phenomenon using two  methods of training. In the first 
series of experiments, bees were trained to discriminate a stimulus rewarded with sugar water (S+) from an 
unrewarded stimulus  (S-). Both stimuli were presented in a Y maze simultaneously. In the second series of 
experiments, bees were trained to discriminate between opened (S+) and closed (S-) hive entrances. During 
the tests, the (S+) was presented against the novel stimulus. In both cases, bees preferred the novel stimulus, 
when it was further from the S- then from the S+.  The results of our experiments can be explained by an 
ideal observer model.  Depending on the cost of incorrect decision and on the extent of training, different 
weight can be given to the distance to S+ and S- stimuli. The distance between colours can be estimated 
using the receptor noise limited model of colour discrimination.  
	  

 
 
 
 
Effects of food availability in the sexually cannibalistic Springbok mantis, 
Miomantis caffra 
Leilani Walker1, Dr. Gregory Holwell1.  
1University of Auckland, Private Bag 92019 Auckland 1142 New Zealand, lwalk003@gmail.com 

Sexual conflict arises when behaviours ensuring one sex’s optimal reproductive fitness impose fitness costs 
on the opposite sex and sexual cannibalism is a rare expression of this conflict in which female behaviours 
impose costs on males. In order to better understand the costs and benefits of this behaviour for females, this 
project investigated the Springbok mantis, Miomantis caffra, in which this conflict seems to have intensified 
to unprecedented levels. Females were placed on high and low feeding regimes in order to examine the 
influence of adult feeding success on both fecundity and the rates of cannibalism in mating trials involving 
potential mating pairs. Contrary to expectation, despite a positive correlation between female body condition 
and fecundity, poorly fed females did not cannibalise males more often than well fed females. One 
characteristic of this species that may help to explain these data is unmated females could still reproduce via 
parthenogenesis and this occurred frequently. Since oothecae produced asexually were not significantly 
smaller than those produced sexually, females were not strongly ‘penalised’ for not mating with males. 
These results add to the growing literature on the adaptive significance of sexual cannibalism and praying 
mantid mating systems, demonstrating that facultative parthenogens have the potential to escalate sexual 
conflict to new heights. 
	  

	  



34	  
	  

Plenary lecture 

The magnetic sense and its use in navigation 
Michael Walker1, Joshua Guilbert1, Claire Postlethwaite2  
1School of Biological Sciences, 2Department of Mathematics; m.walker@auckland.ac.nz	  

The magnetic sense and its potential use in navigation have long been contested. Conditioning experiments 
have demonstrated the existence of the sense and greatly facilitated study of the structure, function, and use 
of the sense in navigation. Key experiments in homing orientation by pigeons in the 1970s demonstrated that 
pigeons need only information available at their current location and can home even when wearing frosted 
lenses that prevented form vision. Key results in the study of navigation by homing pigeons include 
identification of: (1) initial orientation errors associated with the contours of equal magnetic intensity and 
intensity slope, a potential latitude and longitude in the Earth's main magnetic field; (2) association of both 
initial orientation errors and GPS-tracks during the initial orientation phase with the contours and slope of 
total magnetic intensity at release sites. A geometric model of the magnetic coordinates identified from 
pigeon orientation errors reproduced both the symmetrical error pattern and a second pattern in which large 
and small errors by homing pigeons were associated with the “latitude” and “longitude” in the model. The 
model also predicts that singularities – areas of closed contours and saddles in total magnetic intensity – 
should make it difficult for pigeons to determine their position relative to their loft. Recent GPS-tracking 
experiments have revealed that both tight curvature of intensity contours and rapid variation in slope 
magnitudes cause significant disorientation whereas pigeons are able to orient easily when the field is 
varying smoothly at locations only 500 m away. These results are consistent with the hypothesis that 
pigeons: (1) use the contours and slope in total intensity as proxies for the intensity and slope of the main 
magnetic field; and (2) sample the slope and contours of total intensity to improve their estimates of their 
position relative to home.	  

 

Female chemical signals and male mate recognition in the nocturnal tree weta 
Hemideina thoracica 

Priscilla Wehi1*, Murray Jorgensen2 and Mary Morgan-Richards1 
1Ecology Group, Institute for Agriculture and Environment, Massey University, P O Box 11 222, Palmerston North 
4472, New Zealand. 
2Department of Statistics, University of Waikato, Private Bag, Hamilton, New Zealand. 
*Now at Centre for Sustainability, University of Otago, P O Box 56, Dunedin, New Zealand. 
Email: priscilla.wehi@otago.ac.nz. 
 
Finding a suitable mate can be difficult. New Zealand tree weta are nocturnal, flightless crickets with a 
polygynandrous mating system in which males attempt to guard female-occupied tree cavities and use their 
mandibles to fight other males. Male parental investment is low, and females can multiple mate. How, then, 
might males find mates? Tree weta have a distinctive scent, as does their frass. This, together with the 
absence of native terrestrial predators using scent to hunt, suggests that chemical cues could be important in 
mate searching. We sprayed female H. thoracica frass on half of 40 artificial cavities erected in the wild. 
Although males did not preferentially occupy these cavities, they did prefer cavities with a female inside. In 
subsequent choice experiments in the lab, males occupied cavities with female cuticular scent more often 
than unscented cavities. A corresponding field experiment using artificial cavities at two sites provided 
supporting evidence, but at one site we noted aggregations from two weta species. Further experiments 
showed males did not discriminate between their own and another species’ scent. We suggest the problem of 
mixed species aggregations and lack of interspecific mate recognition could result from the recent and 
narrow contact of these species.  
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Sexual size dimorphism is a strong correlate to extra-pair paternity in the tui 
(Prosthemadera novaeseelandiae) 

Sarah Wells1, Weihong Ji1, James Dale1, Beatrix Jones1, and Dianne Gleeson2  

1 Institute of Mathematical and Natural Sciences, Massey University, Albany Campus, Private Bag 102904, North 
Shore Mail Centre, Auckland, New Zealand 
2 Institute of Applied Ecology, University of Canberra, ACT 2601, Australia  

With the recent advent of molecular parentage analyses, many socially monogamous birds have now been 
proven to be promiscuous. Such extra-pair mating strategies are typically viewed as life history traits that 
have evolved in order to maximise fitness. The Tui, Prosthemadera novaeseelandiae, is an iconic New 
Zealand endemic honeyeater (Meliphagidae), but despite its role as an important pollinator of New Zealand 
forests, very few basic life history parameters are known. Despite being socially monogamous, Tui also 
exhibit extreme sexual size dimorphism in both body size and in an ornamental feather plume possessed by 
both sexes; a trait commonly associated with polygamous mating systems. Here, we combine behavioural 
observations and genetic data to produce the first detailed investigation of Tui mating systems. This study 
discovers one of the highest rates of extra-pair paternity currently found in any socially monogamous bird. In 
addition, we find that male body size and plume size are strong predictors of the probability of cuckoldry, 
and discuss the implications of this in relation to the current theories of sexual selection.	  

	  
	  

	  

Invited talk 

Vocalization and reproduction in birds 
J. M. Wild 
Department of Anatomy with Radiology, University of Auckland.  
jm.wild@auckland.ac.nz 
  
The vocalizations of different birds differ enormously between species. For about half the number of avian 
species (oscines) the vocalizations that comprise song are learned during early life with reference to auditory 
feedback from self and other conspecifics. Song is produced by dedicated neural circuitry known as ‘the 
song system’. This controls the musculature not only of the vocal organ (syrinx), but also of the respiratory 
system and the upper vocal tract. The vocalizations of the other half of avian species are said to be unlearned 
and are known as calls, and the neural circuitry that controls these calls has no forebrain component 
comparable to that in songbirds. The vocal control circuitry is briefly described. 

 Much of the neurobiological literature on avian vocalization has been concerned with how birds 
sing, but the question as to why birds sing, i.e., the motivation to sing, has received much less experimental 
effort. For many songbirds song increases in quantity (frequency) during the breeding season, i.e., songbirds 
sing to attract a mate. But what is the relation between the vocal system and the reproductive system? 
Answers to this question are briefly explored, first in non-songbirds, and then in songbirds. 
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Vibrational signalling during the courtship of Anoeoconeossa bundoorensis 
(Hemiptera: Psyllidae) 

Rachael M. Wood1,2, Richard A. Peters2 and Martin J Steinbauer1 
1 Insect-Plant Interactions Group, Dept. Zoology, 2 Animal Behaviour Group, Dept. Zoology, La Trobe University	  

Psyllid defoliation is a key element of tree decline in Australia. Chronic infestation is associated with tree 
mortality which in-turn impacts biodiversity and ecosystem function. The threat psyllids pose arises from the 
potential for their populations to irrupt and cause leaf necrosis and abscission. Since psyllids use pheromones 
or vibrations for mate-recognition, these signals influence a species’ capacity to aggregate and, in-turn, their 
mating success and fecundity. We investigated substrate borne vibrational signals of male and female 
Anoeoconeossa bundoorensis (Hemiptera: Psyllidae). Vibrational signals were found to be sex-specific, with 
male syllables produced at higher frequencies and for longer. Furthermore, male syllables build relatively 
slowly over time with more energy present in the second half of the call compared with females whose calls 
have a more uniform distribution over time. Males vary in the timing of the halfway point of energy 
production, which proved to be an important predictor of female response, with females more likely to 
respond to males that quickly reach this point in the syllable. To examine further the function of vibrational 
signals we used playback techniques to examine female receptivity and selectiveness to different vibration 
signals. We first confirmed that females responded preferentially to conspecific male calls and then 
demonstrated that females appear more responsive to the first half of the signal compared with the second 
half. This suggests that the rate of energy production is indeed an important mediator of female selectivity. 
Our findings contrast with female preference studies of other insect taxa, which found the latter part of 
vibrational signals to be more important.	  
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Insect Homing and the Navigational Information Content of Foraging Habitats 
Jochen Zeil1, Ajay Narendra1, Elmar Mair2, Wolfgang Stürzl2 
1ARC Centre of Excellence in Vision Science, Research School of Biology, The Australian National University, 
Canberra, Australia. 2 German Aerospace Centre (DLR), Institute of Robotics and Mechatronics, Wessling, Germany. 
Jochen.zeil@anu.edu.au 

Comparative studies of navigation in insects (in particular ants) have revealed that the degree to which 
insects are guided by landmark information and by path integration depends on the navigational information 
content of the landscape in which they operate. We demonstrate that solitary foragers of the Australian jack 
jumper ant Myrmecia croslandi when displaced to locations they have not been before look around briefly 
and then return to the nest directly from any compass direction and distances up to 15m. This homing ability 
must be based on landmark guidance. Displaced to more distant locations the ants increasingly fall back on 
path integration information and walk into the direction of their home vector, not toward their real nest.  

We mapped the navigational information content of the M. croslandi habitat by analysing the range over 
which panoramic views learnt close to the nest provide navigational information on nest-oriented heading 
direction throughout the habitat. For this we first compared recorded panoramic images, but in addition we 
generated panoramic views in 3D models of the ants’ environment that were created using laser scanner- and 
camera-based reconstruction methods. These 3D models allow us to quantitatively map the navigational 
information content of foraging environments and to test models of animal navigation under real life 
conditions (see http://www.insectvision.org/). 

 

 

A fine-scale time budget of little blue penguins provides insights into the 
foraging strategies of land-breeding coastal seabirds in New Zealand  

Jingjing Zhang1, Kathleen M. O’Reilly2, Todd E. Dennis1 
1 School of Biological Sciences, University of Auckland, New Zealand, 2Department, University of Portland,  
jzha336@aucklanduni.ac.nz 

Little blue penguins (Eudyptula minor) are well distributed around the coasts of New Zealand and Australia, 
however, little is known about how their behaviour varies during foraging trips. With the continued 
improvement of GPS (global positioning system) technologies, animal-borne tracking devices are now small 
enough to fit on this smallest of penguin species. We used GPS telemetry to track the movements of little 
blue penguins during the breeding season from Matiu/Somes Island (174°E 41°S) located within the heavily 
urbanised Wellington Harbour. GPS devices were configured to record locations at a sampling interval of 
one fix per minute, and thus provided detailed depictions of the movements of individuals over single 
foraging trips. On a subset of study animals, we also simultaneously obtained dive-profile data with 
temperature depth recorders (TDRs). We then applied ‘Behavioural Change Point Analysis’ (BCPA) to the 
observed movement trajectories. This technique identifies ‘break points’ between bouts of different 
behavioural states that were classified by unique combinations of inter-fix speeds and turning angles. Results 
of the BCPA and TDR data suggest that there were three distinct modes of movement behaviour within 
foraging trips, and that the timing of changes in behaviour was associated with variation in ambient light. 
Our study presents new information about fundamental biological patterns of little blue penguins, and further 
demonstrates the value of high-resolution GPS and TDR telemetry for study of the behaviour and ecology of 
marine birds and other animals. 
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Site recursion and the influence of plant vigour on feed preference and 
avoidance of the Bornean elephant (Elephas maximus borneensis) in the Lower 
Kinabatangan region of Sabah, Malaysia 

Megan English1 
1Victoria University of Wellington, Conservation and Biodiversity P, Megan.English@vuw.ac.nz 

Herbivore foraging behaviour has been an extensively researched topic.  Single survey habitat use and 
availability studies are common in the scientific literature on herbivore foraging behaviour related to habitat 
use, population biology and ecology.  However, studies of this design tend to account only for a single point 
use in time and do not take into account the frequency of use of certain sites. This approach does lead to an 
adequate representation of foraging behaviour at a larger spatial scale but may result in sites of greater 
importance to the animal being under-represented in single use and availability surveys.  My research has 
explored elephant habitat use at a fine scale and their foraging behaviour associated with site recursion (or 
site re-use).  Preliminary results found that recursion to previously exploited sites occurred at more than 50% 
of the total sites measured and that time to recursion was correlated with the recovery rate of certain plant 
species. Elephant preference of plants was not associated with more vigorously growing species as was 
expected by predictions of the plant vigour hypothesis. 

 

 
 
 
 
 
 
Is dominance or gender related to blue plumage colouration in the apparently 
monochromatic Pukeko? 
 
King, A.1, Dey, C.J.2 & Dale, J1.  
1 Institute of Natural and Mathematical Sciences, Massey University, New Zealand,  
2 Department of Biology, McMaster University, Canada  
akazurehawk@gmail.com 

Birds often use plumage colour to signal other individuals about their fitness and dominance status. 
However, the sensitivity of the avian eye allows them to see into the UV range and may lead to visual 
signalling that is not detectable by humans. Here we tested whether plumage colouration was correlated with 
dominance and gender using UV-VIS spectrographic measurements taken from the breast feathers of Pukeko 
(Porphyrio porphyrio melanotus). These feathers, notable for their deep blue colouration, were collected 
from a colour-banded population of birds inhabiting Tawharanui regional park, NZ. Dominance was inferred 
by the size of the individual’s frontal shield ornament:  a known strong correlate with social rank determined 
through behavioural observations. Gender was determined through a series of measurements of sexually 
dimorphic body parts, not including shield size. We determined that plumage blueness was significantly 
correlated with shield size but not gender. No additional information appeared to be hidden in the UV 
component to Pukeko breast coloration. Our results show that blue coloration in Pukeko, but not UV 
coloration, offers an additional channel for receivers to gauge status-related information from potential 
rivals. We suggest our results are consistent with an age-dependent relationship to Pukeko blueness. 
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Does Batrachochytrium dendrobatidis 	   alter host water seeking behaviour in 
Litoria raniformis and L.aurea? 
Laycock, J1. Bishop, PJ2.  Skerratt, L3, Brunton DH1. 
  
1 Massey University Albany, 2Otago University,  3James Cook University Townsville Australia. 
J.Laycock@maasey.ac.nz 

Emerging pathogens often spread rapidly among host populations therefore it is important to study 
behavioural responses of the host to understand the epidemiology of the disease (Parris et al. 2006).  
Chytridiomycosis caused by the fungus Batrachochytrium dendrobatidis (Bd) is temperature sensitive 
preferring cooler temperatures.  In the laboratory  Bd survives and grows between 6 and 28o C ( Bradley et 
al. 2002 in Woodhams et al 2003). Many studies have noted higher amphibian mortality due to 
chytridiomycosis and higher prevalence of chytrid both in winter months and at cool high altitude sites 
(Aplin and Kirkpatrick 2000,  Woodhams 2003, Berger et al. 2004). In their research on the effects of 
temperature and season on mortality rates of Bd infected frogs Berger et al. (2004) noted frogs spent more 
time in contact with water at cooler temperatures. Considering the aetiology of the disease this would likely 
increase the risk of infection in the wild substantially. From their study it was unclear whether there was any 
difference between the times spent in water of infected frogs versus non-infected frogs.  However, it is 
generally thought that behavioural changes of a host would be beneficial to the pathogen (Parris 2006).  

The proposed study will record the time spent in water at three different temperatures (12o, 17o, 22oC) in two 
groups of frogs: Non-infected and infected with Bd.  The experiment will be repeated with both L. raniformis 
and L. aurea. Although both these species are closely related they appear to have different tolerances to 
temperature as demonstrated by their distribution in New Zealand. 

 

	  

Evolution of tolerance of brood parasites in Australian hosts: a comparative 
approach 

Iliana Medina1, Rob Lanfear1, Naomi Langmore1. 
1Australian National University, Canberra, ACT, Australia 

Avian brood parasites impose high costs on hosts, selecting for the evolution of host defences. Most studies 
have focused on active host defences such as rejection of the parasitic egg or chick, or mobbing of adult 
brood parasites. However, there is increasing evidence that hosts can also evolve ‘tolerance’, adjusting their 
life history and morphological traits to reduce the impact of brood parasites on their fitness. Here we use 
comparative techniques to test for evidence of the evolution of tolerance in hosts of Australian cuckoos. We 
found no evidence of phenological shifts to reduce overlap with the timing of breeding of brood parasites. 
However, clutch size was significantly smaller in host than non-host species. This finding supports life-
history theory, which suggests that reproductive effort should decrease when there is high juvenile mortality.  
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Male combat in Kosciuscola grasshoppers 
Giselle Muschett1, Nik Tatarnic1, Kate Umbers1 Greg Holwell2, Mariella Herberstein1 
1Department of Biological Sciences, Macquarie University, 2 School of Biological Sciences, University of Auckland.  e-
mail: giselle.muschett@students.mq.edu.au    
 
Summary:	   	  The Orthoptera have received substantial attention in the literature on male-male competition 
and aggressive contests between males, and this is particularly so for crickets and weta. Grasshoppers 
however, have been generally overlooked, due to their overall passive nature relying instead on acoustic or 
visual signals. The chameleon grasshopper Kosciuscola tristis presents an interesting exception as males 
frequently engage in fierce fights over access to females. The aim of my study is to assess how fighting 
behaviour may have evolved in this otherwise passive group of insects. The four mainland species of 
Kosciuscola: K. cuneatus, K. cognatus, K. usitatus, and K. tristis are distributed in discrete but overlapping 
altitudinal ranges throughout the Australian Alpine region encompassing a wide range of environments 
related with altitude. This study will assess male-male and female-female interactions in competitive 
contexts and these behavioural traits will then be mapped onto a phylogeny of the genus. The potential 
ecological correlates of fighting behaviour will be investigated using an intra and inter-specific approach.  
Results/conclusions: If sexually mature females are a limited resource, male Kosciuscola in all species are 
expected to engage in combat.  Otherwise, species are expected to vary in their aggressive responses 
depending on the relative population density and sex ration of each population. Variations are expected even 
within a species along the altitudinal gradient.  It is likely that these traits will show some environmental 
correlates (e.g. altitude, temperature, duration of breeding season). The duration of the breeding season, for 
example could highly influence the level of male competition over females. The results obtained will help 
guide future research on the evolution of animal conflict. 
 

 

  

A Test of the Mechanism of the Circatidal Rhythm 
Qin Xiao1, James Cheeseman 1,2 , Michael Walker 1.  
1 School of Biological Sciences , 2 Department of Anaesthesiology, The University of Auckland.  
qxia017@aucklanduni.ac. 

Many marine and intertidal animals show circatidal behaviour but the mechanism of the tidal clock remains 
open to debate. Most of these animals show circatidal periods of 12.4 hours. Some other animals exhibit a 
circatidal period of 24.8 hours depending on the tidal period in their environment. Circatidal behaviour is 
known to be endogenous and to continue in the absence of tidal signals in the laboratory. Two hypotheses for 
the mechanism of the circatidal rhythm have been proposed. The first is that the clock has a fundamental 
period of 12.4 hours and the second proposes that the clock is composed to two 24.8 hour oscillators tightly 
coupled in antiphase. We tested between these two hypotheses by studying the behaviour of the common 
intertidal isopod Euryland cookii. We defined successive active phases (12.4 hours apart) as Phase 1 and 
Phase 2, with the intervals from Phase1 to Phase 2 and from Phase 2 to Phase 1 both being 12.4 hours 
(12.4/12.4 hours). We tested the hypotheses by changing the phase relationship between the two active 
phases independently of one another. Thirty three percent (16 out of 48) animals’ intervals between Phase 1 
and Phase 2 were shifted from 12.4/12.4 hours to about 7.6/17.2 hours in the experiment, and 75% of these 
animals (12 out of 16) continued to free-run in the new phase relationship. We suggest that the behaviour 
recorded in our experiments cannot be explained by a 12.4 hour clock mechanism but could be explained by 
two independent 24.8 hour clocks in which the usual 12.4 hour interval between active phases no longer 
exists.  
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