
ASAB winter meeting 2019 – Programme

Thursday 5  th   December  

09h30-10h15     Coffee & Setting up posters

Chair: Samantha Patrick
10h15-10h25 Introduction Samantha Patrick, Niels Dingemanse and Julien Martin

10h25-11h15 Plenary 1     Sinead English  ,   University of Bristol  
                            Where social life begins: how mothers shape offspring development and `

consequences for evolution
11h15-11h35   Thomas Houslay

Helper benefits in Damaraland mole rats
11h35-11h55     Rose Thorogood

Can social interactions rescue “lost” behavioural defences in an allopatric 
cuckoo host?

11h55-12h15     Lucy Oldham
Winner-Loser effects in pigs are unaffected by aggressive personality

12h15-13h45     Lunch & odd numbered poster session

Chair: Julien Martin
13h45-14h35     Plenary 2   Alastair Wilson  , University of Exeter  

Beyond relatedness in social evolution: whose genotype is it and why does it 
matter?      

14h35-14h55     Alexander Hutfluss
How an intruder’s phenotype alters the defender’s response in territorial 
conflicts in great tits

14h55-15h15     Claudia Wascher
Inter- and intra-individual variation in response to social stressors in greylag 
geese

15h15-15h35       Petri Niemelä
The costs and benefits of density-dependent plasticity in mating success in a 
wild insect

15h35-16h05     Tea & odd numbered poster session

Chair: Sinead English 
16h05-16h25     Tom Ratz

Inbreeding and behavioural plasticity in parent-offspring interactions
16h25-16h45     Araya Ajoy Yimen

Social evolution pathways and their eco-evolutionary feedbacks
16h45- 17h05 Camille Desjonquères

The role of social plasticity in reproductive isolation
17h05-17h25     Mónika Jablonszky

Social environment influences song traits in a passerine bird

17h25-18h30     Reception
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Friday 6  th   December  

09h30-10h15     Coffee & Setting up posters

Chair: Niels Dingemanse
10h15-11h05     Plenary 3   Julia Saltz  , Rice University  

Social network structure and social selection depend on nutritional environment 
in Drosophila melanogaster

11h05-11h25     Océane La Loggia 
Rearing group size influences flexibility and appropriateness of social 
behaviour in a cichlid fish

11h25-11h45     Nathan Bailey
Plastic Drive: A New Role for Social Plasticity in Evolution

11h45-12h05     Attila Fülöp
Diverse social groups mitigate physiological stress

12h05-13h35     Lunch & even numbered poster session

Chair: Alastair Wilson
13h35-14h25     Tinbergen Lecture, Rebecca Kilner,   University of Cambridge  

Simpson’s Question: How does behaviour determine evolution? 
14h25-14h55     Susana A. M. Varela

The correlated evolution of social competence and social cognition and the 
fruit fly as a case study

14h55-15h15     Laure Olivier
Effects of social responsiveness on the evolution of genetic traits in 
cooperative breeders

15h15-15h45     Tea & even numbered poster session

Chair: Julia Saltz
15h45-16h05     Julia Schroeder

Indirect genetic correlations contribute to the total heritable variance in a 
cooperative behaviour 

16h05-16h25     Emily Fowler
Social responsiveness in the fruit fly Drosophila melanogaster

16h25-16h45     Giacomo Alciatore
Group composition affects individual behaviour and social interactions in a 
clonal ant

16h45-17h05     Andrew Higginson
Positive feedback processes lead to the emergence of individual differences 
among close relatives

17h05               Final closing remarks
17h15                  Close
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Posters 

1. Tobit Dehnen: Reproduction, oxidative stress and ageing in times of social turmoil
2. Eva Serrano-Davies: Does habitat specific selection pressures favour different personality 

and cognitive phenotypes?
3. Faye Thompson: War inhibits altruism in a mammal society
4. Michael Green: Transgenerational Effects of Environmental Enrichment on Social 

Behaviours in Adult Zebrafish
5. Eleanor Caves: Variation in avian retinal oil droplet carotenoids correlates with categorical 

color discrimination 
6. Rui Oliveira: Oxytocin and social environment GxE interaction in the regulation of 

Zebrafish social behaviour
7. Patrick Green: Categorical perception of carotenoid-based color signal variation in male 

zebra finches
8. Rahia Mashoodh: Transcriptional responses to a change in parental care in a burying beetle
9. Cammy Beyts: Contributing factors to the origins of individual behavioural consistency in 

tungara frog tadpoles
10. Akinrinade Ibukun: Oxytocin regulation of social transmission of fear in zebrafish
11. Elisabetta Versace: Predisposed for social life: The chicks and the origins of attachment 
12. Shuge Wang: The recognition of social partners at the beginning of life: filial imprinting in 

domestic chicks
13. Nina Bircher: What information does eavesdropping on male song contests provide in the 

great tit (Parus major)?
14. Bawan Amin: Inter-individual differences in reaction to human handling of wild neonate 

fallow deer (Dama dama) 
15. Caitlin Andrews: Foraging for a foothold in a novel environment: using translocations to 

test behavioural variation
16. Diego Gil: Floater strategies in the spotless starling: citizens or outsiders?
17. Ginny Greenway: A tangled web: why do some individuals mate with the wrong species? 
18. Taylor Rystrom: Adaptive shaping of the behavioral and neuroendocrine phenotype to the 

adolescent social niche
19. Jakob Gismann: The eco-evo-devo of social personalities
20. Daniel Maskrey: Personality, morphotype and environmental history affect behavioural 

plasticity in beadlet anemones 
21. Eleanor Drinkwater: Understanding the link between individual and group personality in 

Oniscus asellus
22. Navina Lilie: Adaptive niche conformance to variation in sperm competition risk in male 

zebra finches
23. Stephanie Harris: Effects of the social environment on heterophil/lymphocyte ratio in 

kittiwakes during development
24. Isabel Driscoll: Mobbing-like response to secondary predator cues is not a form of teaching 

in meerkats 
25. Meniri Magali: Long-term consequences of pre-natal maternal condition in wild banded 

mongooses
26. Crisante Agnese: Spontaneous differences in how male and female tortoises interact with 

conspecifics
27. Callum Duffield: Consequences of early life social competitive environment for behaviours 

of wild house mice



ASAB winter meeting 2019 – Plenaries

Plenaries

Where social life begins: how mothers shape offspring development and consequences
for evolution
Sinead English, University of Bristol, UK
Sinead English is an evolutionary ecologist at the School of Biological Sciences, University of 
Bristol. Her research investigates how maternal and early-life experiences shape later development 
and life history, and the consequences of these effects for individuals, populations and communities. 
Her current work focuses on how understanding the life history of disease vectors shapes predictions 
of the spread of their populations and diseases they transmit. She uses a combination of theoretical 
models, analyses of long-term datasets and empirical tests on unusual and fascinating model systems 
such as the tsetse fly.

Social network structure and social selection depend on nutritional environment in 
Drosophila melanogaster
Julia Saltz, Rice University, USA
Julia Saltz’s research aims to address fundamental questions in evolutionary biology by studying 
genetic variation in the ways that individuals choose, shape and learn about their environments–
especially their social and nutritional environments–and how these processes feed back to influence 
behavior and fitness. Her lab combines verbal and mathematical models with experiments on fruit 
flies (Drosophila melanogaster and a few related species). Julia completed her undergraduate degree 
at Princeton University, earned her Ph.D. at the University of California, Davis, and then worked as a
postdoctoral researcher at the University of Southern California before joining the faculty at Rice 
University in 2014. 

Beyond relatedness in social evolution: whose genotype is it and why does it matter? 
Alastair Wilson, University of Exeter, UK
Alastair Wilson is an evolutionary biologist at the University of Exeter’s Centre for Ecology and 
Conservation. His research uses ecological and quantitative genetic approaches to try and to 
understand how phenotypes evolve under selection, but also why they sometimes do not. His group 
works on a wide range of animals– from invertebrate models in the lab to studies of fish, birds and 
mammals in the wild. A central theme of current work is that of trying to understanding how 
behavioural traits mediate the fitness consequences of social interactions.  

Tinbergen lecture
Simpson’s Question: How does behaviour determine evolution?
Rebecca Kilner, University of Cambridge, UK
My research group investigates how behaviour influences evolution. For example, we’ve shown how
the behaviour of host parents selects behavioural and morphological traits in nestling brood parasites 
and how brood parasitism selects complex defence portfolios in hosts. We’ve also demonstrated that 
evolutionary conflicts of interest cause co-adaptation among relatives within a family. Our current 
research combines experimental evolution on burying beetles with field experiments and population 
genomics. We’ve shown that behaviour can influence evolution not only as an agent of natural 
selection but also by changing ecological conditions, by affecting the expression of genetic variation 
and by providing a mechanism for non-genetic inheritance. 
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Talk Abstracts
Group composition affects individual behaviour and social interactions in a clonal ant 

Alciatore G. University of Lausanne, Switzerland, giacomo.alciatore@unil.ch
Ulrich Y. University of Lausanne, Switzerland yuko.ulrich@unil.ch

Social insects live in highly integrated colonies that display sophisticated cooperative behaviour and
division of labour. In these colonies, the behaviour of each individual is thought to be depend not
only on its individual characteristics, such as age and genotype, but also on the characteristics and
behaviour  of  its  nest  mates.  The  composition  of  the  colony  is  therefore  expected  to  affect  the
behaviour of its individual members and, potentially, their fitness. However, the inherent complexity
of  most  social  insect  colonies  makes  it  difficult  to  precisely  manipulate  and  replicate  colony
composition. Here, we investigate how group composition affects individual behaviour in the clonal
raider  ant  Ooceraea  biroi.  In  this  species,  colonies  are  queenless  and  composed  of  genetically
identical individuals that all reproduce asexually and synchronously. This unique biology makes it
possible to easily create experimental colonies of arbitrary size and composition. Using an automated
tracking system, we quantify the behaviour and social interactions of identical individuals kept in
different social environments by manipulating colony age and genetic structure. We show that both
individual behaviour and lifespan are affected by the composition of the social group.

Social evolution pathways and their eco-evolutionary feedbacks 
Araya Ajoy Y. Centre for Biodiversity Dynamics (CBD) yimencr@gmail.com

Westneat D. Department of Biology, University of Kentucky, Lexington
Wright J. Centre for Biodiversity Dynamics (CBD)

Different branches of evolutionary biology have traditionally focused on different aspects of the eco-
evolutionary dynamics of social evolution. We discuss how to reconcile behavioural ecology game
theory concerning evolutionarily stable social strategies when fitness is frequency dependent with
quantitative  genetic  models  aimed  at  predicting  evolutionary  responses  to  social  selection  per
generation.  Using path analytical  tools,  we review how social  responsiveness,  social  impact  and
genetic  relatedness  affect  evolutionary  responses  to  social  selection.  We  then  discuss  the  links
between the frequency-dependent nature of social interactions and the evolution of traits mediating
social  responsiveness,  social  impact  and  the  non-random  genetic  assortment  of  interacting
individuals.  A central  idea of frequency dependence is  that  the fitness  effects  of  traits  in  social
partners interact, and this will generate selection on the ability to assort, respond to and manipulate
the social environment, further affecting the eco-evolutionary dynamics of social traits. 

mailto:yuko.ulrich@unil.ch
mailto:giacomo.alciatore@unil.ch
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Plastic Drive: A New Role for Social Plasticity in Evolution
Bailey N.W. University of St Andrews, UK nwb3@st-andrews.ac.uk

Variation in social environments has well-characterised effects on the expression of traits such as
parental  care,  sexually-selected  ornaments  and  preferences,  aggression,  and  many  other  traits.
However, debate over the evolutionary consequences of this social plasticity across generations has
raged  on,  unresolved,  for  over  a  century.  Key  flash  points  include  the  role  of  plasticity  as  a
preadaptation  facilitating  evolutionary  change  (‘plasticity-first’),  and  the  relative  importance  of
adaptive vs. non-adaptive plasticity in promoting genetic adaptation. In this talk I evaluate claims
that non-adaptive plasticity plays a more important role in cross-generational adaptive evolution. I
suggest  that  a  fundamental  mechanism  by  which  plasticity  could  affect  evolutionary  change  –
especially behavioural plasticity responsive to social environments – has been overlooked. I call this
"plastic drive". This phenomenon can be theoretically modelled using mature quantitative genetic
frameworks incorporating indirect genetic effects, and clear empirical predictions derive from the
proposed existence of plastic drive. I present empirical data that tests and supports these predictions
in a rapidly evolving system of Hawaiian crickets in which variation in social  environments and
behavioural plasticity have been well documented. I will discuss the likelihood that plastic drive is of
widespread importance and the behavioural contexts and systems in which it may play a critical role
in shaping behaviour and long-term adaptation.

The role of social plasticity in reproductive isolation
Desjonquères C. Universidad Autónoma de Madrid, Spain, cdesjonqu@gmail.com

Rodríguez, R.L. University of Wisconsin-Milwaukee, USA rafa@uwm.edu

A key question in the study of speciation is how distinct packages of ecological and sexual traits
originate as populations diverge. In the most straightforward solution, change in a single locus (in a
“magic  trait”)  pleiotropically  causes  both  the  use  of  different  environments  and  reproductive
isolation.  However,  speciation often involves suites of polygenic traits  in linkage disequilibrium,
which is liable to break up due to gene flow. How this occurs as frequently as it seems to do remains
unexplained. We will test a novel hypothesis that offers a simple solution to this problem: that social
plasticity  acts  as  a  magic  trait  mechanism,  generating  early  signal-preference  co-divergence.
Alternatively social plasticity could have evolved, resulting in signal-preference co-divergence and
have a role in maintaining reproductive isolation. This would constitute character displacement in
social plasticity. We tested these two hypotheses in the Enchenopa binotata complex of treehopper.
In this complex, each species is host-plant specific, male signals and female mate preference differ
mainly in dominant frequency among species. We took advantage of the unprecedented opportunity
offered by two species of the complex which have different frequency signals and preferences but are
specific  to  the  same  host-plant.  We  collected  young  individuals  from  sympatric  and  allopatric
populations of the low frequency species and sympatric populations of the high-frequency species.
We installed the young treehoppers of both species in homogenous and mixed social environments.
We found that social plasticity induce divergence in the female preferences of the sympatric high-
frequency species. We did not observe any effect of social environment in the low-frequency species.
This  supports  the  hypothesis  that  social  plasticity  can  initiate  or  further  phenotypic  divergence
potentially  resulting  in  reproductive  isolation.  We plan  to  expand  our  experiment  to  include  an
allopatric high-frequency population to resolve whether this social plasticity is ancestral or evolved.

mailto:rafa@uwm.edu
mailto:cdesjonqu@gmail.com
mailto:nwb3@st-andrews.ac.uk
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Social responsiveness in the fruit fly Drosophila melanogaster
Fowler, E. University of East Anglia, Norwich, UK e.fowler@uea.ac.uk

The ability of an organism to show plasticity in reproductive responses to their social environment
can result in significant fitness benefits. Male Drosophila are known to exhibit precise and flexible
adjustments in response to sperm competition, at behavioural and molecular levels. The extension of
mating duration and alterations to ejaculate composition in response to the presence of other males
are well-studied in D. melanogaster, as are the subsequent effects on female behaviour, physiology
and fitness. In contrast, studies of female plasticity are largely restricted to female mate choice, and
little is known of how females might optimise reproductive output in response to the expectation of
reproductive  or  resource  competition.  Here  we  present  evidence  that  the  pre-mating  social
environment does indeed impact female behaviour, altering her sexual receptivity and egg-laying
decisions. Importantly, these changes in behaviour also lead to significant differences in reproductive
output following mating. Using both physical and genetic manipulations, we have started to explore
the physiological mechanisms and cues underlying social responses in females, as well as the role of
epigenetics in the regulation of such behaviour. Our findings provide exciting new insights into the
exquisite and flexible nature of social responsiveness in fruit flies.

Diverse social groups mitigate physiological stress
Fülöp A. University of Debrecen, Hungary fulop.attila@science.unideb.hu

Vágási C.I. Babeş-Bolyai University, Cluj Napoca, Romania csvagasi@gmail.com
Osváth G. Babeş-Bolyai University, Cluj Napoca, Romania osvathgergely@gmail.com

Pap P.L. Babeş-Bolyai University, Cluj Napoca, Romania peterlpap@gmail.com
Pénzes J. Babeş-Bolyai University, Cluj Napoca, Romania penzesjanka@gmail.com
Benkő Z. Babeş-Bolyai University, Cluj Napoca, Romania benkozoli@gmail.com

Lendvai Á.Z. University of Debrecen, Hungary az.lendvai@gmail.com
Barta Z. University of Debrecen, Hungary barta.zoltan@science.unideb.hu

Social  groups  are  heterogeneous  formations  composed  by  individuals  with  varying  behavioural
phenotypes (e.g. personality). The among-individual variation in behavioural phenotypes within the
group can affect group-level behaviour and ultimately group performance. The other way around,
emergent  group-level  properties  are  also expected  to  influence  the  state  and/or  fitness  of  group
members. This latter aspect of sociality is, however, largely unexplored. We experimentally formed
groups of house sparrows (Passer domesticus) with different personality composition and studied
how group personality composition affects the physiological state of group members. We found that
personality composition of groups influenced body condition, physiological stress (measured through
the  heterophil/lymphocyte  ratio)  and oxidative  stress  levels  (expressed  through malondialdehyde
concentration).  Overall,  results indicate  that individuals  in more diverse social  groups had better
body condition and were less stressed than birds from less diverse groups. Our findings demonstrate
that  social  environment  affects  the  state  of  group  members.  Moreover,  our  study  provides  a
physiological  mechanism that can link group functioning to individual’s  performance,  and might
have a key role in the evolutionary persistence of consistent personality types.

mailto:barta.zoltan@science.unideb.hu
mailto:az.lendvai@gmail.com
mailto:benkozoli@gmail.com
mailto:penzesjanka@gmail.com
mailto:peterlpap@gmail.com
mailto:osvathgergely@gmail.com
mailto:csvagasi@gmail.com
mailto:fulop.attila@science.unideb.hu
mailto:e.fowler@uea.ac.uk
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Positive feedback processes lead to the emergence of individual differences among
close relatives

Higginson A.D. University of Exeter, UK, a.higginson@exeter.ac.uk
Ruxton G.D. University of St Andrews,UK, graeme.ruxton@st-andrews.ac.uk

Speed M.P. University of Liverpool, UK, Speedm@liverpool.ac.uk

The emergence of individual differences in morphology and behaviour, even amongst highly related
individuals in a shared environment, is a major puzzle in the life sciences. An individual’s responses
to the traits of conspecifics around them may be a crucial mechanism. Here, we use evolutionary
modelling to show that differences can emerge from initially tiny stochastic differences in growth
rate that are amplified to mutual social responsiveness. We illustrate this in a model of juvenile prey
that can trade off investment in antipredator defence against growth rate. We show that brief attacks
by predators - even if they cause no damage and only inflict a small cost - set up divergent growth
trajectories which can eventually result in siblings being very different in both size and investment in
defence. Divergent growth can also emerge from stochastic fluctuations in foraging success, meaning
our results are generally applicable. Our work highlights that, because siblings form an important
part of an organism’s environment, emerging individual differences mean that siblings are no longer
exposed to completely identical environments. This can lead to positive feedbacks that that amplify
differences and promote the great diversity in morphology and behaviour observed in nature. 

Helper benefits in Damaraland mole rats
Houslay T. University of Cambridge, UK houslay@gmail.com

Vullioud P. University of Cambridge, UK philippe.vullioud@gmail.com
Zöttl M. Linnaeus University, Växjö, Sweden markus.zottl@lnu.se
Clutton-Brock T. University of Cambridge, UK thcb@cam.ac.uk

The social mole rats are commonly classified as cooperative or eusocial breeders on the grounds that
helpers assist the single female (‘queen’) that breeds in each group with the production of young.
However,  helpers  do not  provision infants,  and their  cooperative  behaviours  (or ‘workload’)  are
likely  beneficial  to  all  group  members.  There  is  no  existing  evidence  that  helpers  reduce  the
workload or increase the breeding success of ‘queens’, nor that helper number reduces the workload
of individual helpers. An alternative interpretation of current evidence is that mole rats are social
foragers. Here we show that, in groups of Damaraland mole rats (Fukomys damarensis), as group
size  and  helper  number  rises  the  workloads  of  individual  helpers  decline  while  the  cumulative
workload of helpers increases. As helper number and the cumulative workload of helpers increases,
‘queens’ work less, feed and rest more, gain weight at faster rates, and have higher breeding success.
We show that the behaviour of both helpers and queens, and the breeding success of the group, is
dependent  on the  behaviour  of  other  group members.  Our  results  also confirm that,  despite  the
limited development of alloparental care, social mole rats are correctly categorised as cooperative
breeders. 

mailto:thcb@cam.ac.uk
mailto:markus.zottl@lnu.se
mailto:philippe.vullioud@gmail.com
mailto:houslay@gmail.com
mailto:Speedm@liverpool.ac.uk
mailto:graeme.ruxton@st-andrews.ac.uk
mailto:a.higginson@exeter.ac.uk
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How an intruder’s phenotype alters the defender’s response in territorial conflicts in
great tits

Hutfluss, A Ludwig Maximilans University Munich, Germany alexander.hutfluss@lmu.de
Dingemanse, N Ludwig Maximilans University Munich, Germany

 dingemanse@biologie.uni-muenchen.de

Phenotypic  variance  is  attributable  to  both  an  individual’s  genes  and  the  environment.  Social
environments  represent  a  special  case,  because,  additional  to  the  focal  individual’s  genes,  the
conspecifics’ genes can influence the phenotype indirectly. Such “Indirect Genetic Effects” (IGE)
occur  when  a  heritable  phenotype  of  a  conspecific  alters  the  heritable  phenotype  of  the  focal
individual.  Given the inevitable  occurrence of social  interactions,  and the heritability  present for
numerous traits involved in social interactions, IGEs should play a major role in shaping phenotypic
variation. Territorial conflicts in birds represent an ideal context to study IGEs, because behaviours
used in this context are plastic, heritable and should depend on the opponent’s behaviour. However,
studies  often  focus  on  the  sender’s  rather  than  the  receiver’s  point  of  view,  showing  how  an
individual’s behaviour is linked to its fitness or morphology rather than how it is influenced by the
opponent.  To  test  whether  birds  respond  to  (heritable)  features  of  their  opponent’s  songs,  we
performed 2740 simulated territory intrusions over three consecutive breeding seasons, recording
acoustic territory defence behaviour of male great tits. Per breeding season, each male was tested
four times. During these tests, we presented focal males with 176 different acoustic stimuli. 162 of
these  playbacks  originated  from  104  birds  with  additional  morphological  and  behavioural
information. We will present data on the influence of an intruder’s song on meaningful, temporal and
spectral, song traits of the defender, representing IGEs in acoustic territorial defence. Furthermore,
we  will  demonstrate  whether  such  effects  can  be  attributed  to  specific  song  features  within
playbacks,  regardless  of  the  intruder’s  identity,  or  to  underlying  phenotypic  traits,  e.g.  size  or
aggressiveness, of the intruder signalled via song. 

Social environment influences song traits in a passerine bird
Jablonszky, M. Institute of Ecology and Botany, Vácrátót, Hungary jablonszky.monika@gmail.com

Zsebők, S Eötvös Loránd University, Budapest, Hungary zsebok.s@gmail.com
Vaskuti, É Eötvös Loránd University, Budapest, Hungary vaskuti.eva@gmail.com

Nagy, G Eötvös Loránd University, Budapest, Hungary ngergely@gmail.com
Garamszegi L.Z. Institute of Ecology and Botany, Vácrátót, Hungary garamszegi.laszlo@okologia.mta.hu

Bird  song  is  a  classical  model  of  sexual  selection,  in  which  female  preference  for  male  traits
indicating individual-specific attributes selects for consistent among-individual differences in song.
However, bird song is an extremely plastic trait that can be characterised by low repeatability, and
the  evolutionary  role  of  within-individual  variance  in  song  is  largely  unexplored.  Relying  on a
Hungarian population of the collared flycatcher (Ficedula albicollis) as a model, we studied how
social interactions during singing can raise plasticity in song performance within individuals. We
recorded  the  song  of  collared  flycatcher  males  directly  after  soliciting  territorial  displays  by
presenting them with different male and female decoys as stimulus. We extracted nine song traits
related with frequency and time measurements and repertoire content, and investigated if the identity
of stimulus (on top of the identity of the focal male) explained some of the phenotypic variance in
the song. Our results showed that the identity of the conspecific presented before singing indeed
explained considerable amount of variance, especially in song complexity in the case of a female
decoy and song length after the exposure to a male decoy. We also found that the strength of the
effect  of  the  decoy changed with  the  time  after  the  stimulus.  These  investigations  unanimously
revealed that bird song depicts high social responsiveness, and presence of both males and females
can generate plasticity in the qualitative and quantitative aspects of songs.

mailto:vaskuti.eva@gmail.com
mailto:ngergely@gmail.com
mailto:garamszegi.laszlo@okologia.mta.hu
mailto:zsebok.s@gmail.com
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Rearing group size influences flexibility and appropriateness of social behaviour in a
cichlid fish

La Loggia O. University of Bern, Switzerland oceane.laloggia@iee.unibe.ch
Wilson A. University of Exeter, UK A.Wilson@exeter.ac.uk

Taborsky B. University of Bern, Switzerland barbara.taborsky@iee.unibe.ch

The social environment experienced during the early development can shape the social competence
of animals, as shown in several fish, birds and mammals. Social competence entails (i) behavioural
flexibility  of  individuals  in  social  situations,  and  (ii)  the  ability  to  display  appropriate  social
behaviour  by  using  the  prevailing  social  information.  We  investigated  how  rearing  group  size
influences  these  two  components  of  social  competence  in  the  cooperatively  breeding  cichlid
Neolamprologus pulcher. We raised the fish for two months either in large social groups consisting
of a breeder pair and eight helpers or in small groups with a pair and only one helper. Afterward fish
were kept under identical conditions in sibling groups. At the age of four months, we tested two
individuals per experimental brood for social competence. Fish from large groups are expected to
show more flexibility and appropriateness in their behaviour than fish from small groups. In order to
measure  flexibility  and  appropriateness,  we  investigated  aggressive  and  submissive  behaviours
expressed by a focal fish in response to a gradient of aggressive behaviour by a conspecific. (i) We
recorded a focal fish’s aggressive behaviour in response to a video recording showing a conspecific
displaying aggression in varying intensity. (ii) We measured submissive behaviours of the focal fish
towards a larger live conspecific intruder expressing varying levels of aggression towards the focal.
We report differences between focal fish from large and small groups with respect to (i) the slope of
their  social  behaviour  across  the  aggression  gradient  provided  by  the  conspecific  opponent  as
measure of their flexibility and (ii) the mean of their social behaviour relative to mean opponent
aggression as measure of their appropriateness. We discuss the relevance of the observed effects of
rearing group size on social competence for social evolution in N. pulcher. 

The costs and benefits of density-dependent plasticity in mating success in a wild
insect

Niemelä P.T. petri.t.niemela@gmail.com
Tiso S.

Dingemanse N.J. Ludwig Maximilans University Munich, Germany dingemanse@biologie.uni-
muenchen.de

Social environments are important determinant of fitness, particularly when same-sex local densities
shape both mating success, survival costs and the expression of behaviors related to mating.  For
example, mating success as a function of local density should follow a concave pattern predicted by
the Allee-effect theory. Moreover, local density is also shown to affect the expression of acoustic
signaling,  a  trait  that  plays  a  role  in  ability  to  attract  mating  partners.  When mating  success  is
expressed repeatedly, the plasticity in mating success as a function of varying local densities, and the
costs and benefits associated with such plasticity, can be studied at the individual level. We studied
how mating success and acoustic signaling plastically varied across a range of naturally occurring
local  male  densities  in  wild  field  cricket  males,  Gryllus  campestris,  monitored  by  using  fully
automated  RFID-surveillance  system.  Male mating  success  followed a density-dependent  pattern
predicted  by  the  Allee-effect  theory.  We also  show that  the  expression  of  acoustic  signaling  is
density-dependent,  mirroring  the  patterns  of  plasticity  in  mating  success.  Moreover,  there  was
individual  variation  in  density-dependent  plasticity  in  male  mating  success  and  this  variation
explained longevity and total  fitness:  males having high mating success in low density,  but low
mating success in high density, lived longer and had higher overall mating success. Thus, our study
suggest  that  density-dependent  plasticity  in mating success is  under  selection.  In conclusion,  we
provide  novel  insights,  with  unseen  detail,  about  individual  differences  and  density-dependent
plasticity in mating success and, costs and benefits related to this variation in the wild. 
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Winner-Loser effects in pigs are unaffected by aggressive personality
Oldham L.S. SRUC, Aberdeen lucy.oldham@sruc.ac.uk

Arnott G. Queen's University Belfast, UK, g.arnott@qub.ac.uk
Camerlink I. Vetmeduni Vienna, Austria, irene.camerlink@vetmeduni.ac.at

 Farish M. SRUC, Aberdeen marianne.farish@sruc.ac.uk
Doeschl-Wilson A.B. University of Edinburgh, UK, andrea.wilson@roslin.ed.ac.uk

Turner S.P. SRUC, Aberdeen, simon.turner@sruc.ac.uk

Social defeat can inhibit aggression, while winning enhances aggression, in a subsequent agonistic
encounter. Furthermore, individuals vary in their propensity for aggression and it is not known if this
affects how they learn from prior experience to adjust their contest behaviour. This study evaluated
how aggressiveness  impacts  plasticity  of  agonistic  behaviour  based  upon own performance  and
injuries received in a previous contest. Data were analysed from pigs undergoing Resident Intruder
Tests and two subsequent dyadic contests held three weeks apart, between unfamiliar opponents. The
following factors  were evaluated  in mixed model  analysis  for their  value in  predicting agonistic
behaviour  in  the  second  contest:  “aggressiveness”  (attack  latency  summed  over  two  Resident
Intruder Tests), body weight and sex (absolute and relative to dyad opponents), the cost (skin lesions)
and outcome of a contest 3 weeks previously (“contest 1”). Agonistic behaviours were, ordered by
escalation:  no  agonistic  behaviour,  display,  non-damaging  aggression,  bite  and  reciprocal  fight.
Tendency to increase or decrease escalation between contests, and latency to initiate each behaviour
were evaluated From contest 1 to contest 2, we detected a “loser effect”. 78/141 contest 1 losers and
only 52/138 winners reduced their level of escalation, which was significant in the mixed model
(P=0.02). 51/138 winners increased their willingness to escalate, compared to 25/141 losers, but this
difference was explained by other factors. Contest 1 winners were on average five times faster than
losers to initiate bite: (mean latency of winners: losers= 0.22 95% confidence intervals: 0.06-0.75
P=0.03)  and  17  times  faster  to  initiate  fights  (mean  0.06  CI:  0.01-0.4  P=0.01)  in  contest  2.
Aggressiveness did not influence the response to victory or defeat. The results of this study suggest
that pigs learn from experience of winning and losing, in addition to using cues relating to sex and
body weight, regardless of their aggressive tendency. 

Effects of social responsiveness on the evolution of genetic traits in cooperative
breeders

Olivier, L.A. University of Exeter, UK lo296@exeter.ac.uk
Radford, A.N. University of Bristol, UK andy.radford@bristol.ac.uk
Higginson, A.D. University of Exeter, UK adhigginson@gmail.com

The personalities of group members influence an individual’s social environment, creating potential
for  social  responsiveness  if  individuals  can  choose  their  partners.  In  cooperative  breeders,
subordinate variation in helping contribution is potentially due to genetic traits, which should select
for social responsiveness to these traits in dominants. If so, prosociality of individuals in the social
environment could influence whether the dominant chooses to breed alone or accept a subordinate,
since  solitary  breeding  may be  more  beneficial  if  subordinates  are  not  helpful  (i.e.  exhibit  low
prosociality). Aggressive individuals can try to take over a breeding site to access direct fitness. In an
individual-based  model  where  animals  inherit  aggressiveness  and  prosociality,  we  varied
systematically the social responsiveness of dominants to prosociality to determine how it influences
the  evolution  of  personality  traits  and  reproductive  strategies.  We  assumed  that  aggressiveness
increases the probability of subordinates to engage in a fight over breeding sites. We assumed that
prosociality increased helping effort, increased the probability that a dominant accepted a potential
subordinate and decreased the effort that any individual puts into the reproductive conflict. Social
responsiveness increased the fecundity of dominants and selected for higher prosociality on average.
Obligatory  cooperative  breeding  evolved  except  with  the  highest  level  of  reliability  of  social
responsiveness. Our results highlight the importance of considering the interaction between genetic
traits and the social environment, showing that social responsiveness can influence group formation
in cooperative breeders. 
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Inbreeding and behavioural plasticity in parent-offspring interactions
Ratz T. University of Edinburgh, UK tom.ratz@ed.ac.uk

Perodaskalaki A. University of Edinburgh, UK a.perodaskalaki@students.uu.nl
Moorad J.A. University of Edinburgh, UK jacob.moorad@ed.ac.uk
Smiseth P.T. University of Edinburgh, UK per.t.smiseth@ed.ac.uk

Inbreeding  can  have  major  impacts  on  population  persistence  and  evolution  in  changing
environments. The severity of inbreeding depression often varies across environments, which could
reflect  that  inbreeding  reduces  phenotypic  plasticity  and  is  supported  by  mixed  evidence
developmental traits. Despite the ubiquity of behavioural plasticity, its role in the short-term response
to environmental changes and key life-history events such as mating, parenting or risk avoidance, it
is  unclear  whether  inbreeding  can  also  alter  behavioural  plasticity.  We  investigated  whether
inbreeding reduces  behavioural  plasticity  in social  interactions  in the context  of parent-offspring
interactions in the burying beetle Nicrophorus vespilloides. To do so, we recorded how offspring
adjusted their begging and association with parents in response to increasing levels of hunger, and
how parents adjusted their parental care with variation in brood size. We found that inbred offspring
were more responsive than outbred ones in reducing their time spent associating with a parent in
response to increasing level of hunger. We found no effect of inbreeding on plasticity of offspring
begging or any parental behaviour. Overall, our results show that inbreeding does not necessarily
reduce behavioural plasticity in parent-offspring interactions. Conversely, we found evidence that
inbreeding  can  lead  to  increased  plastic  response,  which  suggests  that  inbreeding  might  alter
canalisation of behavioural traits.

Indirect genetic correlations contribute to the total heritable variance in a cooperative
behaviour

Schroeder, J. Imperial College London, Silwood Park, UK, Julia.schroeder@imperial.ac.uk

Phenotypic variation can be explained by genetic variation in interacting individuals, termed indirect
genetic effects (IGE). For instance, female social behaviour may be more similar among two mating
attempts when she is mated to two brothers each. IGEs and associated genetic can affect predictions
of evolutionary change yet are rarely considered. Here we present the first evidence for IGEs and
genetic correlations in biparental care in a natural bird population. The repeatability of parental care
(15%) was smaller than the total heritable variation including IGEs (25%). The detected statistically
significant  positive  genetic  correlations  between  direct  genetic  effects  and  IGEs  suggest  that
biparental  care evolves through social selection.  Our data suggest that the genetic architecture of
individual  quality,  mate  choice  and  mate  behavioural  compatibility  is  crucial  and  highlight  the
importance of accounting for IGEs in models of parental care for ecology and evolution.
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Can social interactions rescue “lost” behavioural defences in an allopatric cuckoo
host?

Thorogood R. University of Helsinki, Finland rose.thorogood@helsinki.fi
Rönkä K. University of Helsinki, Finland katja.ronka@helsinki.fi
Kluen E. University of Helsinki, Finland edward.kluen@helsinki.fi

Social information use by cuckoo-hosts provides an excellent example of how social interactions
within  species  can  influence  selection  on  another.  Neighbours  observe  each  other’s  mobbing
behaviour towards cuckoos, and then adjust costly defences back at their own nest in response. This
may  even  allow  naïve  juveniles  to  ‘learn’  to  recognise  cuckoos,  suggesting  that  ‘social
responsiveness’ must play a key part in determining how hosts respond to changing rates of brood
parasitism. However, if the ‘cultural memory’ of cuckoos is lost, can this plasticity in defences be
rescued? This is fundamental for cuckoo-host coevolution, as the rate at which host defences are lost,
gained (or retained) determines evolutionary dynamics. Using a population of reed warblers at the
northern  most  extent  of  their  range,  we  therefore  designed  a  field  experiment  to  test  whether
populations allopatric to cuckoos for over 100 years (i) still recognise cuckoos as a threat, or (ii)
respond to social cues to upregulate defences. We then (iii) compared results to experiments using
identical  methods  within  the  range  core  to  test  for  differences  in  the  strength  of  social
responsiveness.  We  found  only  birds  that  retained  recognition  of  cuckoos  showed  social
responsiveness:  social  information  about  cuckoos  did  not  increase  hosts’  propensity  to  attack
(whereas it doubled in the range core), but it did increase the strength of mobbing in the 30% of birds
that recognised the cuckoo. Most importantly, however, experimental cuckoo eggs remained in the
nest, whereas in previous experiments the same social information increased egg rejection ten-fold.
This suggests that social responsiveness is more limited at the range edge, and this would have little
immediate influence on cuckoos’ fitness if they (re)invade. Our study provides a rare example of
geographic variation in social  information use, and highlights how current range expansions may
influence the outcome of future species interactions.
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The correlated evolution of social competence and social cognition and the fruit fly as
a case study

Varela S.A.M. Instituto Gulbenkian de Ciência, Oeiras, Portugal smvarela@igc.gulbenkian.pt
Henriques C. Instituto Gulbenkian de Ciência, Oeiras, Portugal cfhenriques@igc.gulbenkian.pt

Teles M.C. Instituto Gulbenkian de Ciência, Oeiras, Portugal MTeles@ispa.pt
Sucena E. Instituto Gulbenkian de Ciência, Oeiras, Portugal esucena@igc.gulbenkian.pt

Oliveira R.F. Instituto Gulbenkian de Ciência, Oeiras, Portugal ruiol@ispa.pt

Environmental information is subdivided into two major functional domains: social and non-social.
To cope with both types of information and their complexity, animals need corresponding cognitive
abilities. It is unclear, however, whether social and non-social information are processed by a single
(general-purpose) or distinct (special-purpose) cognitive mechanisms. The answer to this question is
crucial to our understanding of how cognition can plastically affect the expression of truly social
behaviours and how both traits coevolve. Here we employ the theoretical framework that selection
acts more directly on behavioural performance traits than on lower-level cognitive traits, to propose
the hypothesis that when selection is stronger on social competence than on non-social competence
(the ability of animals to perform well on complex social and non-social tasks, respectively), the
cognitive system coevolves secondarily by also becoming more adapted to the social domain. High
levels  of  social  cognitive  specialization  can  be  achieved  if  social  competence  is  not  correlated
(partially  or  totally)  with  the  same  cognitive  lower-level  traits  of  non-social  competence.  The
evolution of special-purpose cognitive mechanisms will depend on temporal and energetic trade-offs
of information processing in the brain, which should vary across species. To test this hypothesis, we
are investigating the degree of social specialization of the Drosophila melanogaster cognitive system,
an insect species that although not highly social is able to learn both socially and asocially in many
different  contexts.  Using the  Drosophila  Genetic  Reference  Panel,  a  bioinformatics  analysis  and
functional validation tests we will find whether there are common or distinct groups of social and
asocial  learning-associated  genes  in  the  fruit  fly  neuronal  circuits.  If  some  components  of  the
evolution of cognition are conserved across species, this research has the potential to clarify whether
social cognition is, by default, a special-purpose mechanism or not.

Inter- and intra-individual variation in response to social stressors in greylag geese
Wascher C.A.F. Anglia Ruskin University, Cambridge UK claudia.wascher@anglia.ac.uk

Social contexts are among the most potent stressors, affecting individual behaviour, physiology and
the immune system. However, not all members of a population are equally affected and individuals
differ in their  responses to stressors depending on their  social  embedding,  sex, and age.  Here,  I
investigate  individual consistency in response to stressors using repeatability analysis.  I analysed
heart  rate  (HR)  modulation  of  25  greylag  geese,  fitted  with  fully  implanted  sensor-transmitter
packages, during 2898 agonistic interactions recorded over 18 months. HR response to agonistic
encounters showed pronounced variation between, but also within individuals, with low individual
repeatability across interactions. Variance in HR response was explained by i) type of interaction, i.e.
higher  increase  in  HR when aggression was  received,  compared  to  initiated,  ii)  rank difference
between the focal individual and opponent, i.e. higher HR increase when the focal individual was
lower-ranking compared to the opponent, and iii) sex of the focal individual,  i.e. HR increase in
males compared to females). Mean HR during resting and pair bond status did not significantly affect
HR response during agonistic encounters. I found no evidence for consistent individual phenotypes
in  responsiveness  to  social  stressors.  Instead,  individuals  showed  flexible  modulation  of  the
physiological  stress  response  according  to  both  individual  characteristics  and  identity  of  the
opponent. The social environment is potentially energetically costly for greylag geese, but flexible
physiological responses may represent optimized energetic investment.
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Oxytocin regulation of social transmission of fear in zebrafish

Akinrinade I.D. Instituto Gulbenkian de Ciência, Oeiras, Portugal iakinrinade@igc.gulbenkian.pt
Oliveira R.F. Instituto Gulbenkian de Ciência, Oeiras, Portugal ruiol@ispa.pt

Social  animals  can  use  social  information  provided  by  the  behaviour  of  their  conspecifics  for
adaptive  decision-making  such  as  threat  detection.  However,  the  mechanisms  involved  in  the
processing  of  social  information  still  remains  poorly  understood.  Moreover,  although  the
neuropeptide oxytocin has been implicated in the regulation of social behaviour, its exact role in the
modulation of social  information processing, is  still  poorly understood. Here,  we established the
response to alarmed conspecifics as a paradigm for studying social contagion of fear in zebrafish. In
addition, using zebrafish genetic models with constitutive deletion of oxytocin or its receptors, we
tested the involvement of oxytocin in social contagion of fear. We demonstrate that zebrafish with
lack of oxytocin or its receptors show impairment in responding to social contagion of fear. Overall,
our results provide evidence for involvement of oxytocin in social transmission of information in
threat detection.

Inter-individual differences in reaction to human handling of wild neonate fallow deer
(  Dama dama  )   

Amin B. University College Dublin, Ireland bawan.amin@ucdconnect.ie
Haigh H. University College Dublin, Ireland amy.haigh@ucd.ie
Chari S. University College Dublin, Ireland srivats.chari@ucd.ie

Quinn M. University College Dublin, Ireland matthew.quinn1@ucdconnect.ie
Smith A. University College Dublin, Ireland adam.smith.4@ucdconnect.ie

Jennings D. Queen's University Belfast, UK d.jennings@qub.ac.uk
Ciuti S. University College Dublin, Ireland simone.ciuti@ucd.ie

Animal personality has key implications for species ecology and evolution. The majority of studies
in this field, however, are performed in highly controlled environments. This can be problematic
when dealing with evolutionary questions regarding animal personality, since artificial environments
do  not  necessarily  match  the  conditions  experienced  in  the  wild.  To  gain  a  fundamental
understanding of how individual behaviour is shaped by the environment throughout an individual’s
life, it is key to study neonatal behaviour. Here we recorded the behaviour of over a 150 fallow deer
fawns (Dama dama) during their first weeks of life, when they hide in the dense vegetation. We
recorded the response of individuals to being captured and assessed whether differences in behaviour
predicted anti-predator behaviour once the fawns joined their mother in the female herd. Our findings
provide novel insights into the presence and development of inter-individual variability in neonates
of a large mammal in the wild. 
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Foraging for a foothold in a novel environment: using translocations to test
behavioural variation

Andrews C. E. University of Cambridge, UK cea48@cam.ac.uk
Ewen J. G. Institute of Zoology, Zoological Society of London, UK john.ewen@ioz.ac.uk

Thorogood R. University of Helsinki, Finland rose.thorogood@helsinki.fi

While behavioural ecologists now recognize that individuals within species respond differently even
when faced with similar environmental challenges, opportunities to test this in the wild are rare. At
the  same  time,  conservation  biologists  are  increasingly  using  translocations  to  aid  in  species
recovery. One of the major challenges facing translocated animals is that they must learn to navigate
an  unfamiliar  social  environment.  Being  able  to  predict  how  individuals  will  respond  to  these
changes could greatly enhance the success of reintroduction efforts. Thus, translocations represent an
opportunity for conservation biologists and behavioural ecologists to unite in their efforts to answer
common questions regarding how the social environment shapes behavioural variation. We tested
these ideas by studying dietary variation in the hihi (Notiomystis cincta), a threatened New Zealand
passerine. As a species, hihi have a broad diet, but we found that individual diets vary widely, with
generalists  surviving  significantly  better  than  specialists.  By  tracking  dietary  changes  during  a
reintroduction, we found that individuals shift toward a more generalist diet in the early stages of
establishment, likely due to competitive release. However, as the population grows, individuals may
seek refuge from competition through niche partitioning, highlighting a long-term need for diverse
food sources at the release site. We discuss the potential of individual variation as a tool for shaping
translocation outcomes and the value of reintroductions for testing ecological hypotheses requiring
the movement of individuals between disparate habitats.
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Contributing factors to the origins of individual behavioural consistency in tungara
frog tadpoles

Beyts C. The University of Edinburgh, UK s1437006@ed.ac.uk
Muir G. The University of Edinburgh, UK s1540328@sms.ed.ac.uk

Dihero T. The University of Edinburgh, UK s1509008@sms.ed.ac.uk
Cella M. The University of Edinburgh, UK s1662045@sms.ed.ac.uk

Colegrave N. The University of Edinburgh, UK N.Colegrave@ed.ac.uk
Walsh P. The University of Edinburgh, UK Patrick.Walsh@ed.ac.uk

Inter-individual  differences  in  behavioural  consistency has  been well  documented  in  behavioural
ecology  over  the  last  15  years.  However  why  inter-individual  behavioural  differences  arise  is
unclear. We investigated the role of localised natural selection and heterospecific competition on the
development  of  behavioural  consistency  in  tungara  frog  tadpoles  (Engystomops  pustulosus),  a
species  which  inhabits  temporal  ephemeral  ponds  throughout  Trinidad.  We  plan  to  present  an
overview of our  findings  to date  from two experiments.  In  the first  experiment  we investigated
whether localised natural selection due to road traffic disturbance can result in individual differences
in  behavioural  consistency.  We  compared  62  individuals  originating  from  ephemeral  pools
frequently disturbed by vehicles to an equal number of individuals which experienced low traffic
disturbance. Eggs were collected from 21 and 18 high and low disturbance locations respectively and
emerged  tadpoles  were  reared  under  common  garden  conditions  before  testing  tadpole  activity,
exploration and neophobia behaviours at six time points. Common rearing conditions ensured that
behavioural consistency measures reflected acquired as opposed to learnt behaviours. Preliminary
results  have  revealed  that  behavioural  consistency  of  tadpoles  does  not  show  localised  natural
selection in response to traffic disturbance levels. Secondly, we investigated how the development of
individual  behavioural  consistency  in  E.  pustulosus  is  influenced  when  in  competition  with  an
aggressive competitor, Leptodactylus fuscus. E. pustulosus tadpoles were housed with either a L.
fuscus  heterospecific,  a  conspecific  or  no  competitor.  We  then  repeatedly  measured  activity,
exploration and anti-predatory responses six times from each E. pustulosus individual. High numbers
of individuals and six repeats of each behaviour assay in both experiments permitted us to estimate
between and within individual variability to obtain two measures of behavioural consistency. We
will discuss the implications of the results in expanding our knowledge of the origins of individual
behavioural consistency. 

What information does eavesdropping on male song contests provide in the great tit
(Parus major)?

Bircher N. Wageningen University & Research, Netherlnads nina.bircher@wur.nl
van Oers, K. Wageningen University & Research, Netherlands kees.vanoers@wur.nl
Naguib, M. Wageningen University & Research, Netherlands marc.naguib@wur.nl

Conspicuous male advertisements signals play a key role in female choice of social and copulation
partners. In species where males engage in male-male interactions, females may eavesdrop on such
interactions and be able to directly compare competing males with little costs. However, little is
known  about  what  kind  of  information  females  may  gather  about  males  when  eavesdropping,
whether  females  change  their  behaviour  in  the  long-term in  response  and  whether  reproductive
decisions based on male performance in  such interactions  lead to  benefits  for females.  Here we
explore the role of eavesdropping on male song interactions in a population of wild great tits (Parus
major) combining data from a recorder array, microsatellite genotyping, cross-foster experiments,
interactive  playbacks  and automated  radio  tracking.  We present  results  on  the  long-term spatial
responses of females to male interactions and male traits that may be honestly indicated by male
performance during such contests, providing new insights into the role of male song interactions for
female reproductive decisions.
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Variation in avian retinal oil droplet carotenoids correlates with categorical color
discrimination 

Caves E.M. University of Exeter, UK e.m.caves@exeter.ac.uk
Schweikert L.E. Florida International University, USA lorian.schweikert@gmail.com

Green P.A. University of Exeter, UK p.a.green@exeter.ac.uk
Taboada C. Duke University, USA carlos.taboada@duke.edu
Zipple M.N. Duke University, USA matthew.zipple@duke.edu

Peters S. Duke University, USA speters@duke.edu
Nowicki S. Duke University, USA snowicki@duke.edu
Johnsen S. Duke University, USA sjohnsen@duke.edu

In many behavioural contexts, signallers vary continuously in their expression of assessment signals
and receivers may exhibit variation in signal preference, which could be due to differences in how
individuals perceive signals. However, the extent to which perception varies across individuals, and
whether differences in sensory physiology underlie perceptual differences, is poorly understood in
most animals. Carotenoid pigments create the orange-red colouration of many assessment signals and
also play a role in colour discrimination in many vertebrates via their presence in retinal oil droplets.
In  this  study,  we  link  variation  in  the  carotenoid  concentration  of  oil  droplets  with  colour
discrimination  ability  in  female  zebra  finches  (Taeniopygia  guttata),  using  an  orange-red colour
continuum that parallels variation in male beak colour, a mate assessment signal. We have shown
previously that zebra finch females perceive variation in this colour range categorically, labelling
colours on either side of a boundary as different and exhibiting better discrimination between colours
from different categories as compared to equally different colours from within a category. Here, we
quantified behavioural colour discrimination and cone oil droplet spectral filtering, a proxy for oil
droplet  carotenoid  concentration.  We  found  that  oil  droplet  carotenoid  concentration  predicted
approximately 20 percent of variation in colour discrimination ability specifically, higher carotenoid
concentration  correlated  with  increased  discrimination  of  colours  from  different  sides  of  the
previously identified category boundary. These data show that differences in sensory physiology can
correlate with individual variation in perception of a signal-relevant colour range.

Spontaneous differences in how male and female tortoises interact with conspecifics 
Damini S. University of Trento, Italy silvia.damini94@gmail.com

Crisante A. University of Torino, Italy agnese.crisante@edu.unito.it
Stancher G. Rovereto Civic Museum Foundation, Rovereto, Italy Gionata.stancher@gmail.com

Versace E. Queen Mary University of London, UK, e.versace@qmul.ac.uk

Individual recognition is the ability to identify an organism through its specific characteristics. It is
an adaptation for the modulation of social interactions. Since it has been studied mainly in social
species, it is considered an adaptation for social life. To gain a deeper understanding of this ability, it
is interesting to test it also in non-social species, such as tortoises. In a previous study we observed
that  tortoise’s  hatchlings  of  different  species  can  discriminate  between  familiar  and  unfamiliar
individuals.  In  this  study  we  explore  the  individual  recognition  capabilities  of  adult  tortoises
(Testudo  hermanni).  The  experimental  subjects  were  raised  in  captivity  in  close  contact  with
conspecifics of the same sex, and then tested in a novel arena, once with a familiar conspecific and
once  with  an  unfamiliar  one.  We  analyzed  the  distance  kept  between  conspecifics  in  the  two
conditions. Our data did not show any behavioral difference between the familiar and the unfamiliar
conditions, but differences were found between males and females, regardless of familiarity. Males
kept  a  much  closer  distance  than  females,  and  the  average  distance  decreased  during  the  test.
Females instead showed an interest in approaching the conspecifics at the beginning of the test but
subsequently lose interest in the other individual. These spontaneous differences in the interaction
with conspecifics should be further explored to clarify their perceptual and physiological basis.

mailto:agnese.crisante@edu.unito.it
mailto:silvia.damini94@gmail.com
mailto:sjohnsen@duke.edu


ASAB winter meeting 2019 – Poster abstracts

Reproduction, oxidative stress and ageing in times of social turmoil
Dehnen T. University of Exeter, UK

Boogert N.J. University of Exeter, UK n.j.boogert@exeter.ac.uk
Farine D.R. Max Planck Institute of Animal Behaviour, Germany dfarine@ab.mpg.de
Maldonado Chaparro, A.A. Max Planck Institute of Animal Behaviour, Germany

amaldonado@ab.mpg.de
Bleu J. CNRS Strasbourg, France josefa.bleu@iphc.cnrs.fr

Zahn S. CNRS Strasbourg, France sandrine.zahn@iphc.cnrs.fr
Perez-Rodriguez L. Institute for Game and Wildlife Research Ciudad Real, Spain

lorenzoperezrodriguez@gmail.com
Criscuolo F. CNRS Strasbourg, France francois.criscuolo@iphc.cnrs.fr

Romero-Haro A.A. University of Exeter, UK a.romero-haro@exeter.ac.uk

A stable social network has been linked to improved health, reproductive outcomes and lifespan,
both in humans and other social species. However, the mechanisms underlying these links between
social  behaviour,  reproduction,  physiological  stress  and  ageing  are  not  well  understood.  We
investigated  whether  strong  social  bonds  may  buffer  parents  from  the  physiological  costs  of
reproduction. We experimentally manipulated pair bond strengths in large flocks of zebra finches by
introducing males that had been selected for increased courtship rates, thus increasing the likelihood
of extra-pair copulations. We also manipulated the reproductive effort of parents by increasing or
reducing brood sizes to test whether pair bonds are especially important when coping with increased
reproductive demands. We measured social bond strengths by equipping all birds with unique bar-
codes that were recorded with Raspberry Pi cameras and conducted social  network analyses. To
quantify physiological stress and ageing, we blood-sampled all  parents pre- and post-breeding to
quantify oxidative damage and telomere shortening, respectively. I will present our first results to
show  how  the  social  environment  affects  the  physiological  cost  of  reproduction  in  a  highly
gregarious species. 

Understanding the link between individual and group personality in Oniscus asellus
Drinkwater E. University of York, UK eed519@york.ac.uk
Wood J. University of York, UK jamie.wood@york.ac.uk

Robinson E.J.H. University of York, UK elva.robinson@york.ac.uk

 Behavioural variation has important implications for decision making at both the individual and
group level. Behavioural strategies, including decision making during foraging or shelter selection,
are  in  many  cases  linked  to  the  repeatable  behaviour  (personality)  of  that  individual  or  group.
Despite  the  importance  of  animal  personality  at  multiple  different  levels,  it  is  not  yet  fully
understood how group level level personality profiles emerge from the personalities of individuals
within the group. In this study we use group level experiments using the shiny woodlouse (Oniscus
asellus) to address the question, how does individual personality modulate group level behaviour?
Previously, agent-based models have been developed for shelter choice modulated by sociality and
behavioural  variation  in  woodlice.  Our  work  experimentally  tests  these  model  assumptions,
providing new insights into understanding of the role which personality could play in this collective
decision, and how this can be modulated by the environment. 
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Mobbing-like response to secondary predator cues is not a form of teaching in
meerkats 

Driscoll I. University of Exeter, UK imd201@exeter.ac.uk
Manser M. University of Zurich, Switzerland marta.manser@ieu.uzh.ch

Thornton A. University of Exeter, UK alex.thornton@exeter.ac.uk

Across taxa, individuals learn how to detect, recognise and respond to predators via social learning.
Learning to recognise and interpret predator cues is essential in accurate risk assessment. Cues can
come directly from a predator’s presence (visual, acoustic) or from secondary predator cues (SPCs,
such as  hair/feathers,  urine,  faeces)  left  in  the environment.  Animals  show various  responses to
encountering SPCs, which are thought to act in reducing risk to the individual. Meerkats show a
response to SPCs not described in any other species: a mobbing-like behaviour. The function of this
behaviour is unclear as unlike mobbing, the response it closely resembles, it cannot serve to drive
predators away. I used experiments to investigate whether one aspect of this mobbing-like response
acts in teaching naïve young how to recognise and respond to predators. I tested whether wild adult
meerkats  respond  more  intensely  to  SPCs  in  the  presence  of  naïve  pups  to  promote  learning.
Meerkats are one of a handful of species that have been shown to teach. If the mobbing-like response
to SPCs was shown to be a form of teaching this would provide the first evidence of teaching in
multiple contexts outside of humans. I presented SPCs to adults with and without pups present. If the
mobbing-like response to SPCs serves to promote learning, adults’ response intensity should increase
when pups are  present.  Contrary to  this  prediction,  response intensity  declined  when pups were
present, possibly due to costs associated with foraging with pups. Group size and cue type presented
also influenced response intensity. These results suggest that the mobbing- like response to SPCs is
not a form of teaching in meerkats. Instead, this behaviour may function in information transfer to
others. Exposing group members to SPCs may inform them of the nature of the threat, facilitating
more effective defensive responses.

Consequences of early life social competitive environment for behaviours of wild
house mice

Duffield C.  University of Liverpool, UK c.duffield@liverpool.ac.uk
Patrick S. University of Liverpool, UK

Fischer S.
Hurst J.

Stockley P. 
In this study we test how social competition during ontogeny affects later life behaviours of wild 
house mice. Specifically, we investigate how the presence or absence of a neighbouring social group 
during early development affects boldness and exploration behaviours of young mice these 
behaviours may be beneficial under competitive conditions by increasing the chances of gaining 
access to limited resources. To test this, we have set up breeding groups of wild house mice of four 
related females and one unrelated male within controlled naturalistic environments, in the presence 
or absence of rival groups living in neighbouring territories. Offspring born into these environments 
are transferred to standard conditions (males housed singularly, and females housed in sister pairs) at
weaning and their behaviour is assayed for boldness and exploration traits at age three months. 
Preliminary results of this long-term study will be presented.
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Floater strategies in the spotless starling: citizens or outsiders?
Gil D. MNCN-CSIC, Madrid, Spain diego.gil@csic.es

Monclús R. Université Paris-Sud, Orsay, France raquel.monclus@gmail.com
Muriel J. IPE-CSIC, Jaca, Spain jaime.muriel.redondo@gmail.com

d’Arpa S. MNCN-CSIC, Madrid, Spain stef.darpa@mncn.csic.es
Pérez-Rodríguez L. IREC-CSIC, Ciudad Real, Spain lorenzoperezrodriguez@gmail.com

Nest-site limitations are an important constraint for hole-nesting birds. We studied a spotless starling
(Sturnus unicolor)  population  in  which the  number of  floaters  exceeds  nest  site  availability.  By
providing extra nest-boxes we found that floaters search for a nesting place throughout the breeding
season  until  the  very  end  of  the  second-broods,  even  though  the  chances  of  raising  young
successfully at that time are greatly reduced. Female floaters showed evidence of increased follicular
development around the population laying peak, showing reproductive synchronization with female
nest-owners, and suggesting a brood-parasitism strategy. We further studied movements of floaters
by radio-tags and transponder readers, finding that they show limited home areas. This suggests that
floaters settle in reduced areas within the colony, possibly as a way of acquiring public information
about available nesting sites. 

The eco-evo-devo of social personalities
Gismann J. University of Groningen, Netherlands j.r.l.gismann@rug.nl

Nicolaus M. University of Groningen, Netherlands nicolaus.marion@gmail.com
Groothuis A.G.G. University of Groningen, Netherlands a.g.g.groothuis@rug.nl

Weissing F.J. University of Groningen, Netherlands f.j.weissing@rug.nl

The existence of consistent individual differences in behaviour over time and contexts, also coined
animal personalities,  presents an exciting field of study to evolutionary biologists.  Especially the
occurrence of behavioural syndromes, where behaviour in one context predicts another behaviour in
a different  context,  is  discussed for  potential  implications  on adaptive  evolution.  While  reduced
behavioural flexibility can be viewed as constraining evolution, in recent years the notion emerged
that  syndromes  themselves  are  subject  to  natural  selection  and must  thus  be  of  adaptive  value.
Environment-specific selection has been demonstrated to play a critical role in the evolution as well
as maintenance of animal personality variation. Yet despite the fact that many species are social, the
role of the social environment in the evolution of animal personality has largely been overlooked.
Using wild three-spined stickleback (Gasterosteus aculeatus) populations, this PhD project aims to
study 1) the underlying environmental factors promoting covariance in social traits (i.e. behaviours
predominantly  expressed  in  a  social  context),  2)  the  developmental  pathways  underpinning  the
emergence and stability  of social  personalities and 3) the implications of social  personalities for
ecology  and  evolution  by  investigating  the  formation  of  social-niches.  All  experiments  will  be
performed in semi-natural connected ponds that allow manipulation as well as automated tracking of
individual fish over extended time periods. Applying an integrative eco-evo-devo framework and
combining  empirical  studies  with  theoretical  modelling,  this  PhD project  will  shed light  on  the
emergence and implications of social personalities in adaptive evolution. 
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Transgenerational Effects of Environmental Enrichment on Social Behaviours in
Adult Zebrafish

Green M. Liverpool John Moores University, UK m.r.green@2016.ljmu.ac.uk
Swaney W.T. Liverpool John Moores University, UK w.tswaney@ljmu.ac.uk

Phenotypic  plasticity  is  a  fundamental  mechanism by which  organisms  can  adapt  to  cope  with
environmental change, and such plasticity represents a short-term mechanism of adaptation within
the lifetime of an individual. However recent evidence suggests that the inheritance of acquired traits
via  transgenerational  plasticity  may  also  represent  a  mechanism  for  adaptation  to  certain
environments  over  multiple  generations.  There  are  many  outstanding  questions  regarding  the
adaptive  relevance  of  these  mechanisms,  the  environmental  contexts  under  which  this  type  of
inheritance may occur, the persistence of such effects and how common they are. We examined the
inheritance of acquired social and individual behavioural traits using a combination of environmental
manipulations and automated animal tracking with Danio rerio. Adult male zebrafish were exposed
to  simple  or  complex  physical  environments  and  their  behaviour  was  then  quantified  using
automated  video  tracking  and  custom  scripts.  Males  of  both  groups  were  then  bred  with
unmanipulated  females,  and behaviour  of the F1 offspring was quantified  both as larvae and as
adults. Social behaviour, activity and anxiety-like behaviour were all influenced by the environment
in the parents, but we also found evidence for transmission of behaviour to F1 offspring. We then
repeated  the  manipulation  again  using  males  from  this  F1  offspring  cohort  and  examined  the
inheritance  of  traits  in  F2  offspring  with  varying  parental  and/or  grand-parental  environmental
experience.  These  results  suggest  that  paternal  environmental  experience  can  be  inherited  non-
genetically in zebrafish, affecting social and individual behaviours in subsequent generations.

Categorical perception of carotenoid-based color signal variation in male zebra finches
Green P.A. University of Exeter, UK p.a.green@exeter.ac.uk
Caves E.M. University of Exeter, UK e.m.caves@exeter.ac.uk
Zipple M.N. Duke University, USA matthew.zipple@duke.edu

Peters S. Duke University, USAspeters@duke.edu
Johnsen S. Duke University, USA sjohnsen@duke.edu
Nowicki S. Duke University, USA snowicki@duke.edu

How animals perceive variation in a signal influences that signal’s function and evolution. In zebra
finches, the orange to red color of a male’s beak is a carotenoid-based signal of quality thought to
function  in  both  mate  choice  and dominance  interactions.  We recently  found that  female  zebra
finches perceive an orange-red continuum paralleling the coloration of male beaks in a categorical,
not continuous, fashion, potentially altering how selection acts on this signal in the context of mate
choice. Here, we test the generality of categorical perception in this species by asking if male zebra
finches  also  show categorical  perception  of  this  signal-relevant  color  continuum.  We found that
males show the same categorical perception as females: they perceive the orange-red continuum in
two  categories,  with  better  discrimination  of  color  variants  between  categories  as  compared  to
within. Furthermore, males sourced from two breeding colonies with differing light environments
(outdoor  versus  fluorescent  lighting)  showed  similar  categorical  perception.  Just  as  categorical
perception  by  females  reveals  new insights  regarding  mate  choice  signaling  in  this  species,  our
findings from males may impact our understanding of the role of beak coloration during dominance
interactions, influencing theories of the function and evolution of aggressive signals
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A tangled web: why do some individuals mate with the wrong species? 
Greenway, G University of Florida, USA egreenway@ufl.edu

Hamel, J Elon Univeristy, USA jhamel2@elon.edu
Miller C University of Florida, USA cwmiller@ufl.edu

Reproductive interference, reproductive interaction between heterospecific individuals, is commonly
reported across taxa but it’s drivers are still far from clear. Studying heterospecific matings in the
context of their conspecific mating system and relating an individual’s conspecific mating behavior
to it’s heterospecific interactions offers a powerful approach to address this. Here we use a social
network approach to compare inter-  and intraspecific  mating dynamics in the squash bug Anasa
tristis  and  it’s  close  relative  Anasa  andresii  under  semi-natural  conditions.  Using  replicated
enclosures, we surveyed the mating behavior of individually marked A. tristis bugs (10 males and 10
females per trial) at hourly intervals using a robotic camera system over a 10 day period. We then
repeated this, replacing 5 A. tristis males and females with A. andresii counterparts. Mating networks
in intraspecific trials were highly saturated. Bugs mated with almost all available partners, inducing
high levels of post-copulatory sperm competition with little evidence of pre-copulatory selection.
Despite  high  promiscuity,  male  mating  effort  was  unevenly  distributed  across  females  males
typically had strong mating associations with just one or two females and weaker associations with
all  other  partners.  Similar  patterns  were  observed  in  interspecific  trials-  whilst  around  20% of
individuals engaged in heterospecific matings, the majority of mating activity took place between
conspecifics  and  females  from  these  trials  had  comparable  hatching  success  with  those  from
conspecific trials. Therefore in this system, relatively high levels of reproductive interference may
emerge under semi-natural conditions as a byproduct of limited intraspecific pre-copulatory choice
paired with limited fitness penalties.

Effects of the social environment on heterophil/lymphocyte ratio in kittiwakes during
development

Harris S.M. University of Liverpool, UK stephh@liv.ac.uk
Descamps S. Norwegian Polar Institute, Tromsø , Norway

Sneddon L.U. University of Liverpool, Liverpool, UK
Bertrand P. Norwegian Polar Institute, Tromsø Norway

Patrick S.C. University of Liverpool, UK 

Physiological stress during development is known to have significant effects on animals later in life,
including on future  survival.  Despite  this,  the  causes  of  variation  in  development  stress  in  wild
animals are not fully understood. The social environment during development has high potential to
influence exposure to stress. In particular, parental behaviour may affect offspring stress: personality
traits  such  as  boldness  are  often  associated  with  differences  in  levels  of  parental  care,  such  as
offspring provisioning rates and nest defence behaviour, and through differences in the number of
offspring produced, resulting in varied sibling competition. Here, we explore the factors predicting
offspring stress in black-legged kittiwakes (Rissa tridactyla) breeding in Svalbard, with a particular
focus  on  the  role  of  the  social  environment  during  rearing.  We  collected  blood  samples  from
kittiwake  chicks  and  their  parents  and  measured  heterophil/lymphocyte  ratio  (HLR),  which  is
indicative of heightened energetic stress. Female kittiwakes were found to have a higher ratio of
heterophils to lymphocytes in female kittiwakes than in males, indicating higher stress. To examine
the social  factors  influencing offspring stress,  we test  for  the  effects  of  parental  stress,  parental
personality and brood size on chick stress. Our results will shed light on the drivers of individual
variation in early life stress, and highlight the importance of the social environment in influencing
animals during development.
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Adaptive niche conformance to variation in sperm competition risk in male zebra
finches

Lilie N.D. Bielefeld University, Germany navina.lilie@uni-bielefeld.de
Riyahi S. Bielefeld University, Germany sepand.riyahi@uni-bielefeld.de
Schmoll T. Bielefeld University, Germany tim.schmoll@uni-bielefeld.de

Korsten P. Bielefeld University, Germany peter.korsten@uni-bielefeld.de

Success in sperm competition is an important determinant of male fitness, whenever females mate
with more than one male per reproductive cycle. Hence, the risk of sperm competition can be viewed
as a key dimension of the male social niche. We expect males to adaptively adjust their reproductive
phenotype to their social environment in order to maximize their reproductive success. This we refer
to as social niche conformance. In this study, we aim to understand how males plastically adjust their
reproductive phenotype, including both pre- and post-copulatory competitive traits, to the level of
sperm competition risk in their environment.  To this aim, we investigated how males of a well-
characterised model species, the socially monogamous zebra finch (Taeniopygia guttata) adjust their
reproductive phenotype in response to two different levels of sperm competition risk. For this, we
measured responses in behavioural and ejaculate traits. Additionally, we investigated the underlying
mechanisms of these responses, focusing on hormonal profiles as well as gene expression in the
brain and testes. Previously established pairs entered experimental treatments where they had the
opportunity to  breed.  The control  treatment  consisted of a single pair  breeding alone in  a  cage,
whereas in the elevated sperm competition risk treatment two pairs bred together. Subsequently, we
measured  the  males’  courtship  and aggressive  behaviours,  and ejaculate  traits  during  the  fertile
period of their social mates. I will introduce the concept of social niche conformance, present the set-
up of this first experiment of my PhD research, which I conducted last summer (2019), and report
first preliminary results.

Transcriptional responses to a change in parental care in a burying beetle
Mashoodh R. University of Cambridge rm786@cam.ac.uk

Westoby J. University of Cambridge jw817@cam.ac.uk
Kilner R.M. University of Cambridge rmk1002@cam.ac.uk

Levels of parental care serve as a critical developmental mediator of environmental quality with the
capacity to impact growth, survival, physiology, and behaviour. Moreover, these effects can have
transgenerational  consequences  with implications  for  adaptive  evolution..  In this  study,  we were
interested in how changes in gene expression adapt and evolve to a changing family environment
using the biparental burying beetle (Nicrophorus vespilloides). In Full Care populations (FC), parents
remain  with  their  young throughout  development  whereas  in  No Care  populations  (NC),  where
parents are removed just before their offspring hatch. These experiments have revealed that burying
beetles are highly responsive to the levels of parental care they receive within a single generation.
Moreover, this effect has transgenerational consequences and is associated with rapid evolutionary
change in morphology and behaviour. We used RNA-sequencing methods to profile gene expression
in evolved populations to determine the extent to which environment shapes gene expression and
what changes have evolved over the course of 30 generations of NC. We show that the immediate
removal of care leads to a dramatic change in gene expression. In contrast,  there are a relatively
small number of evolved changes emerge a consequence of long-term manipulation of care. 
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Personality, morphotype and environmental history affect behavioural plasticity in
beadlet anemones 

Maskrey D. University of Liverpool, UK D.Maskrey@liverpool.ac.uk
Sneddon L. University of Liverpool, UK L.Sneddon@liverpool.ac.uk

Arnold K. University of York, UK kathryn.arnold@york.ac.uk
Beynon R. University of Liverpool, UK R.Beynon@liverpool.ac.uk

Thomson J. University of Liverpool, UK J.Thomson@liverpool.ac.uk

Anthropogenic  environmental  change  is  an  ever-increasing  threat  to  global  biodiversity.  Within
species, a key determinant of the ability to cope with this change is the magnitude of phenotypic
variation  within  a  population.  An  important  aspect  of  this  is  repeatable  differences  between
individuals  in  their  behaviour,  termed  personality.  In  the  beadlet  sea  anemone,  personality  is
seemingly linked to at least three different morphotypes. These morphotypes are adapted to live at
different heights on the sea shore, which vary in their exposure to environmental and social stressors.
In this study we used this species to investigate how different individuals, of different morphotypes
and from different shore-heights, altered two risk-related behaviours when exposed to a graduated
increase  in  temperature  up  to  a  thermal  extreme.  Boldness  in  both  behaviours  at  a  baseline
temperature was related to morphotypic differences. Low shore morphotypes, which are adapted to
live in a less competitive environment and are less aggressive, where consistently bolder than their
high shore counterparts. Clear responses to temperature-change were also present in both behaviours,
and these were related to morphotype and environmental history. We further discovered individual-
level  variation  in  these  responses,  and  that  the  nature  of  this  variation  differed  with  baseline
personality-type. Our data suggest that certain groups within populations may be better at dealing
with high temperatures than others. Under increased exposure, of the type which might be brought
about by climate change, some of these groups may be placed under greater selective pressure than
others. 

Long-term consequences of pre-natal maternal condition in wild banded mongooses
Meniri M. University of Exeter, UK magali.meniri@exeter.ac.uk

Thompson F.  University of Exeter, UK F.J.Thompson@exeter.ac.uk
Marshall H. University of Roehampton, UK harry.marshall@roehampton.ac.uk

Cant M. University of Exeter, UK M.A.Cant@exeter.ac.uk
Blount J.  University of Exeter, UK J.D.Blount@exeter.ac.uk

The pre and post-natal environment that individuals experience can shape its development, and lead
to  major  long-term  consequences.  Oxidative  stress  has  been  hypothesized  to  be  one  of  the
mechanisms leading to long-term consequences of early life conditions. We studied the effect of pre-
natal  environment  on  individual’s  morphology,  physiology  and  survival  using  wild  banded
mongooses (Mungos Mungo). In this cooperative breeding mammal, females of the pack give birth
synchronously,  and communally raise their  offspring.  This unusual breeding system in mammals
allows to efficiently tease apart pre-natal effect from post-natal ones. In order to induce early-life
asymmetries between individuals, we supplemented daily with an egg half of the gravid females in
each  group,  while  having  other  females  as  within-group  controls.  We  monitored  growth,  four
oxidative  stress  markers,  and  survival  of  the  offspring  during  five  years.  We  found  that  food
supplementation was successful at inducing early life asymmetry, as fed mothers gained more weight
during gestation compared to unfed mothers. By the time offspring emerged from the den at 30 days,
there was no differences in size or body mass. However, we found that offspring born from unfed
mothers exhibited higher growth rate over the first 6 months, perhaps in order to catch-up on their
potential initial delay. We did not find an effect of maternal treatment on offspring’s oxidative stress
levels.  Interestingly,  improved  maternal  condition  had  a  beneficial  effect  on  longevity,  as  the
individuals whose mothers were fed survived longer. Overall, our results highlight the importance of
pre-natal environment on individuals on the long term. 
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Oxytocin and social environment GxE interaction in the regulation of Zebrafish social
behaviour

Oliveira R, Instituto Gulbenkian de Ciencia, Oeiras, Portugal ruiol@ispa.pt
Ribeiro D. Instituto Gulbenkian de Ciencia, Oeiras, Portugal diogomgribeiro@gmail.com

Nunes A.R. Instituto Gulbenkian de Ciencia, Oeiras, Portugal aritanunes@gmail.com
Teles M. Instituto Gulbenkian de Ciencia, Oeiras, Portugal Mteles@ispa.pt
Anbalagan S. Weizmann Institute of Science, Israel savani1987@gmail.com

Blechman J. Weizmann Institute of Science, Israel janna.blechman@weizmann.ac.il
Levkowitz G. Weizmann Institute of Science, Israel gil.levkowitz@weizmann.ac.il

Many animals tend to aggregate and form social systems that are dependent on establishing within-
group interactions and social environment experienced in life is a direct influence with strong effects
on social behavior plasticity. Oxytocin-like peptides have been implicated in the regulation of social
behavior  across taxa,  diverse behaviors through functional  contexts (i.e.  pair  bonding and social
preference). However, in a number of studies the genotype-environment contributions to the effects
of  oxytocin  on  social  behavior  have  not  been  disentangled.  To  investigate  how  the  social
environment interact with oxytocin-signaling influence phenotype and resulting behavior, we used
Zebrafish and asked if social behavior were differentially influenced by oxytocin genotype or social
environment,  or by genotype (G) x environment (E) interaction.  Zebrafish of different genotypes
were  raised  in  different  social  environments  and  we compared  four  aspects  of  social  behavior:
sociality  (i.e.  social  approach)  social  habituation  social  recognition  and  shoaling  behavior.  Our
results highlight a G X E effect such that the social environment interacts with the oxytocin genotype
in the development  of social  behavior and that it  can revert  phenotypes associated with specific
genes.

Disentangling parental care from parental constraint to understand the evolution of
parental care

Pick J.L. University of Edinburgh, UK joel.l.pick@gmail.com
Nakagawa S. University of New South Wales, Sydney, Australia s.nakagawa@unsw.edu.au

Although understanding both the costs and benefits  of social  behaviour is vital  to understand its
evolution, quantification of the costs has remained elusive. This is particularly clear in the study of
parental care, where little evidence of fitness costs for providing high levels of care have been found.
Given the clear benefits of parental care in many systems, as well as the high variation seen within
populations, we would expect to see clear costs of parental care. Care is often quantified in terms of
the outcomes relevant for offspring fitness, for example as the total resources provisioned. However
this view ignores the parental behaviour that resulted in that particular level of investment, and so
obscures  the costs  and constraints  underlying parental  care.  Through the use of novel  statistical
techniques in a quantitative genetic framework, we take a step back to try and understand parental
care from the parent's point of view. Using a long term dataset from an island population of house
sparrows,  we  identify  the  factors,  both  environmental  and  genetic,  that  influence  both  parental
constraint and parental effort. Having separated parental effort from parental constraint, we test for
fitness costs to the parents associated with increased parental care that may act to balance the strong
fitness benefits for the offspring seen in this system. 
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Adaptive shaping of the behavioral and neuroendocrine phenotype to the adolescent
social niche

Rystrom T.L. University of Münster, Germany rystrom@uni-muenster.de
Sachser N. University of Münster, Germany sachser@uni-muenster.de
Kaiser S. University of Münster, Germany kaisesy@uni-muenster.de

For social animals, the environment is highly influenced by interactions among conspecifics. Stable
group-living allows for communication via consistent behavioral cues among group members, often
resulting in the generation and maintenance of individualized social niches. Early phases in life have
been  identified  as  sensitive  phases  for  individuals  to  modify  their  phenotype  to  match  their
environment. However, it  is not known to what extent individuals, especially females,  can adjust
their behavior to their social environment in adolescence and adulthood. Adolescence has recently
been proposed as  a  sensitive  phase for  behavioral  development.  In  adolescence,  individuals  can
directly assess the social environment via interactions with conspecifics and modify their behavior,
and there is a high fitness incentive for behavioral adjustment with the onset of the reproductive
phase. Therefore,  the social  environment  likely contributes  to individualization of the behavioral
phenotype  during  adolescence.  Using  guinea  pigs  as  a  model  system,  we  investigated  how
dominance rank attained in adolescence shapes the development of the behavioral phenotype and the
underlying neuroendocrine  mechanisms in females.  Furthermore,  we manipulated  the  dominance
rank in adulthood to determine whether reshaping is possible. Preliminary results indicate that the
social environment plays a role in shaping the neuroendocrine profile females that were subdominant
in adolescence tended to have a stronger cortisol response to a challenge than dominant females.
Further  behavioral  and neuroendocrine  results  are  currently  under  analysis,  and this  project  will
contribute substantially  to the question of whether individuals  conform adaptively to their  social
environment during adolescence and adulthood. 

Does habitat specific selection pressures favour different personality and cognitive
phenotypes?

Serrano-Davies, E. Netherlands Institute of Ecology, Wageningen, Netherlands e.serrano@nioo.knaw.nl
Sepers, B. Netherlands Institute of Ecology, Wageningen, Netherlands b.sepers@nioo.knaw.nl

Bircher, N. Wageningen University and Research (WUR),Wageningen, Netherlands nina.bircher@wur.nl
van Oers, K. Netherlands Institute of Ecology, Wageningen, Netherlands K.vanOers@nioo.knaw.nl

In the last years, various comparative analyses suggest that differences in personality and cognitive
abilities associated with environmental variation are the products of differential selection pressures
however,  there  are  limited  studies  testing  directly  the  specific  habitat  characteristics  driving
selection. For example, it has been demonstrated that birds living in harsher environments have a
greater reliance on food catches for overwinter survival, associated with better problem solving and
better spatial  memory, compared to birds that live in milder environments.  Therefore,  innovation
may be a mechanism that facilitates alternative foraging strategies among individuals, allowing them
to avoid costs associated with intense competition. In order to test whether the tendency to innovate
is mediated by personality and/or cognitive phenotypes in relation to habitat characteristics and local
population densities, we provided feeders throughout the woods with two different types of food and
fitted adult and independent fledglings great tits (Parus major) roosting in our study area with a RFID
tag.  Birds  were  captured  and  tested  indoors  for  exploratory  behaviour  and  problem  solving
performance, and we characterize breeding territory quality in terms of size, vegetation composition
and local population density. We found that bolder and solver individuals have greater food diversity
and foraging intake rate, and individual differences in problem solving performance were related to
local densities and habitat features. Number of visits to the feeders was influenced by personality and
breeding habitat characteristics, either because of the kinds of foods prevalent in those habitats or
because of intrinsic differences in metabolism linked to, for example, stress associated with living in
those  habitats.  Our  results  illustrate  that  several  factors  can  determine  foraging  behaviour  and
success, including state variables, personality, conspecific competition and habitat quality.
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War inhibits altruism in a mammal society
Thompson, F. J. University of Exeter, UK F.J.Thompson@exeter.ac.uk

Cant, M. A. University of Exeter, UK M.A.Cant@exeter.ac.uk

Intergroup conflict has been proposed as one of the major forces shaping the evolution of social
behaviour  in  animal  societies  as  diverse as humans and ants.  A long-standing prediction  is  that
groups  under  attack  from rivals  should  pull  together  and  become  more  cooperative.  However,
empirical tests of this prediction have focused on short-term behavioural responses over minutes or
hours, rather than long-term changes in cooperation with measurable effects on fitness. Here we test
for the first time how intergroup conflict affects long-term patterns of cooperation and fitness in a
cooperatively  breeding  species,  the  banded  mongoose,  which  features  both  intense  intergroup
conflict  and intense within-group cooperation.  Using 19 years of data,  we analyse the impact of
highly  aggressive  intergroup  encounters  on  contributions  to  two  forms  of  helping  behaviour,
‘babysitting’ of offspring at the den, and one-to-one ‘escorting’ after pups are old enough to travel
with  the  group.  Contrary  to  expectations,  we  show  that  contributions  to  babysitting  decrease
following  an  intergroup  interaction,  resulting  in  elevated  pup  mortality.  By  contrast,  individual
contributions to escorting are unchanged after an intergroup encounter. These different behavioural
responses to conflict may reflect a fundamental difference in the personal costs of the two forms of
cooperation, since babysitters are vulnerable to attack from rival groups, while escorts can benefit
from the safety of  foraging with  their  group.  Our findings  suggest  that  intergroup conflict  may
promote or inhibit social cohesion, depending on the nature of costs involved. They also highlight the
lack  of  appropriate  evolutionary  theory  to  understand  how  intergroup  aggression  shapes  the
evolution of plastic cooperative behaviour.

Predisposed for social life: The chicks and the origins of attachment 
Versace, E. Queen Mary University of London, UK e.versace@qmul.ac.uk

From the earliest stages of life, we effectively interact with social agents. Do young animals have to
learn or do they spontaneously know how a mother looks like? Understanding where ideas on the
properties of social partners come from requires to control the experience of experimental subjects
from birth, a condition that for practical and ethical reasons cannot be achieved in humans and other
altricial  species.  Precocial  species  like  domestic  chicks  are  ideal  to  investigate  questions  on the
origins of knowledge because the social environment in which they live can be controlled from birth.
Moreover, a comparison between breeds can clarify whether differences in early social behaviours
have  a  genetic  basis.  To  shed  light  on  the  ontogenetic  and  phylogenetic  foundations  of  social
behavior  we investigates  the  early  responses  of  young domestic  chicks  (Gallus  gallus)  of  three
breeds. Our results show the existence of social knowledge that does not require experience, such as
spontaneous preferences for face-like stimuli, changes in speed and other features associated with the
presence of living beings. We also show how social predispositions and genetic differences influence
early social behaviour. 
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The recognition of social partners at the beginning of life: filial imprinting in domestic
chicks

Wang, S. Queen Mary University of London, UK shuge.wang@qmul.ac.uk
Versace, E. Queen Mary University of London, UK e.versace@qmul.ac.uk

Colour is an important feature used by chicks to imprint on a social stimulus such as the mother hen.
However  it  remains  unclear  how chicks  generalise  colour  and other  features  that  range along a
continuum, especially as they show predisposed preferences toward some stimuli over others (e.g.
red over yellow). This study aims to test whether chicks imprinted on different colours have different
responses toward the imprinting colour and different generalisation strategies when presented with
novel  colours.  To investigate  these  questions,  we used automated  controlled-rearing  apparatuses
consisting of two monitors on opposite sides of an arena. During imprinting (day 1), newly-hatched
chicks were presented with a moving red (yellow) circle on the monitor. During testing (day 2), one
monitor showed the familiar stimulus, and the other one of eight novel colours that ranged between
red and yellow. We measured the preference for the familiar stimuli as the proportion of time spent
near the familiar stimulus. We found that chicks attended both imprinting stimuli equally. However,
only  red-imprinted  chicks  showed a  linear  stimulus  generalisation  gradient  during  the  test,  with
stronger preferences for the familiar  stimulus when the novel stimulus was very different on the
continuum.  Interestingly,  red-imprinted  chicks  preferred to  approach the novel  object  when it  is
slightly different to the familiar  stimulus (slight novelty effect).  To conclude, this study shows a
different  stimulus  generalisation  gradient  between chicks  that  have imprinted  on red and yellow
colour, suggesting that predispositions remain even after imprinting. The slight novelty effect in red-
imprinting chicks and its absence in yellow-imprinted chicks indicates that chicks may not feel the
need to actively explore and familiarise themselves with colours they consider to be less attractive.
The generality of these effect can be assessed by testing how chicks respond when imprinted on
blue-green, for which different predispositions exist.
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