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Programme 

 

    
MondayMondayMondayMonday, 6, 6, 6, 6thththth    April 2009April 2009April 2009April 2009    

19:00 Sandwiches 

19:45 Bus: Ste Foy (bus stop “la Plaine”)  → Lyon Gerland (bus stop “Debourg Jean Jaurès”) 

20:30-22:30 Evening : PARASITES MANIPULATEURS 

22:45 Bus: Lyon Gerland (bus stop “Debourg Jean Jaurès”) → Ste Foy (bus stop “la Plaine”)  

    TuesdayTuesdayTuesdayTuesday, 7, 7, 7, 7thththth    April 2009April 2009April 2009April 2009    
8:00-8:15 Louise van Oudenhove Welcome 
8:15-8:45 Pierre Joly Introduction 

 Session: GROUP LIVING AND INTERACTIONS WITH OTHERS 
8:45-9:15 David Sumpter Collective decision-making by animal groups 
9:15-9:30 Camille Ruel Resolution of caste fate conflicts in a fission-performing ant 
9:30-9:45 Karolina Kuszewska Strategy of honeybee workers (Apis mellifera) during swarming 
9:45-10:00 Guillaume Le Goff Web as a meeting point in the two spotted spider mite Tetranychus urticae 
10:00-10:15 Lauriane Rat-Fischer Avian social cognition: tolerance, synchronization, coordination and cooperation in 

african grey parrots (Psittacus erithacus) 

10:15-10:45 coffee break 

10:45-11:15 Clémentine Vignal Social context influences acoustic communication in zebra finches 
11:15-11:30 Tudor Draganoiu Song stability and neighbour vocal recognition in a migratory songbird: a long-

term perspective 
11:30-11:45 Florence Levréro The more numerous they are, the more similar they sing! Study in starlings  
11:45-12:00 Frédéric Bertucci Role of acoustic communication in Pseudotropheus zebra 
12:00-12:15 Nadia Pieretti Elaborating a new methodology for avian soundscape analysis 

12:15-14:00 Lunch 

 Session: PARASITISM AND PREDATION 
14:00-14:30 Julien Varaldi To lay or not to lay: when insect parasitoids and their symbiotic partner disagree 
14:30-14:45 Luca Casacci Multimodal communication in the butterfly social parasite of the genus Maculinea: 

the chemical domain 
14:45-15:00 Francesca Barbero  Multimodal communication in the butterfly social parasite of the genus Maculinea: 

the acoustical domain 
15:00-15:15 Magdalena Witek Patterns of competition between social parasites of myrmica ants: Maculinea 

butterflies and Microdon myrmicae  
15:15-15:30 Céline Josso Impact of temperature and host resistance on host selection behaviour of Asobara 

tabida, a drosophila parasitoid 
15:30-15:45 Alejandro Tena Oviposition behaviour of Metaphycus helvolus: influence on biological control 
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15:45-16:15 Coffee break 

16:15-16:45 Matthieu Guillemain Vigilance while foraging: combined effects of predation risk and mateguarding in 
dabbling ducks 

16:45-17:00 Olga Jovanovic Examining the effectiveness of aposematic colouration in Madagascan poisonous 
frogs, genus Mantella 

17:00-17:15 Jérémy Defrize Rarity of substrate colour matching in a mimetic crab-spider: a quantitative 
colorimetric field survey 

17:15-17:30 Sebastian Pohl Risk evaluation and decision making in slavemaking ants 
17:30-17:45 Elżbieta Rożej Commercial bumblebees - a threat for wild bumblebee populations 

17:45-18:30 Session: POSTERS & DRINKS 

18:45 Bus:  Ste Foy (bus stop “la Plaine”)  → Lyon Gerland (bus stop “Halle Tony Garnier”) 

19:15-20:00 Dinner at the ENS sciences 

 
Evening: LE CHANGEMENT GLOBAL 

22:45 Bus:  Lyon Gerland (bus stop “Debourg Jean Jaurès”) → Ste Foy (bus stop “la Plaine”) 

    WednesdayWednesdayWednesdayWednesday, 8, 8, 8, 8thththth    April 2009April 2009April 2009April 2009    

 Session: SEXUAL SELECTION 
9:00-9:30 Michael Greenfield Phenotypic plasticity, genotype x environment interaction, and the sexual selection 

process 
9:30-9:45 Alexandre Lerch Variation of responsiveness and choosiness follows a circadian rhythm in female 

canaries Serinus canaria  
9:45-10:00 Simone Ciuti Do antler size and symmetry provide an honest advertisement of male phenotypic 

quality in fallow deer bucks?  
10:00-10:15 Lesley Vande Velde Alternative mate location strategies in the speckled wood butterfly (Pararge 

aegeria): an evolutionary ecological approach 

10:15-10:45 coffee break 

10:45-11:15 Dominique Allainé Do females prefer to mate with dissimilar males? 
11:15-11:30 Joshka Kaufmann Control of copula duration: polyandrous females manipulate sperm transfer 
11:30-11:45 Franziska Schädelin Closing the quality gap between mates: compensating by increased breeding effort? 
11:45-12:00 Sarah Leclaire Females promote siblicide when mated with a handicapped partner, in black-

legged kittiwakes 

12:00-13:30 Lunch at St-Joseph 

 Session: HABITAT SELECTION AND DISPERSION 
13:30-14:00 Michel Baguette Understanding dispersal: Information, fitness expectations, and movement rules 
14:00-14:15 Rachele Malavasi Intercepting resources: a study on the Robin’s (Erithacus rubecula) cognitive 

landscape  
14:15-14:30 Julie Lebeau Foraging behaviour and nectar use in butterflies of different agricultural 

landscapes 
14:30-14:45 Franck Hollander Habitat selection in two anthropogenic landscapes: the red-backed shrike as a 

study case 
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14:45-15:00 Gyöngyvér Mara Spatial and temporal dynamics in a hybrid fire bellied toad population: pond 
fidelity and movement 

15:00-15:30 coffee break 

15:30-16:00 Blandine Doligez Causes and consequences of within-family resemblance in dispersal behaviour: the 
collared flycatcher as a case study 

16:00-16:15 Mirabelle Gouat Effect of the density and the age of the grasshopper to emigrate decision 
16:15-16:30 Bertrand Gauffre Short-term variations in gene flow in a cyclic common vole population  
16:30-16:45 Sylvie Morice Spatial structure of leaf litter: physical causes and ecological consequences 
16:45-17:00 Natalia Osten-Sacken Differentiation of habitat and temporal niches among small mammals co-existing 

in the national park “Ujście Warty”, western Poland  

17:00-18:30 Session: POSTERS & DRINKS 

18:45 Bus:  Ste Foy (bus stop “la Plaine”)  → Lyon Gerland (Bus stop “Debourg Jean Jaurès”) 

19:15-20:00 Dinner at the ENS sciences 

20:30-22:30 Evening: DARWIN ET LA THÉORIE DE L’ÉVOLUTION 

22:45 Bus:  Lyon Gerland (bus stop “Debourg Jean Jaurès”) → Ste Foy (bus stop “la Plaine”) 

    Thursday, 9Thursday, 9Thursday, 9Thursday, 9thththth    April 2009April 2009April 2009April 2009    

 Session: FORAGING BEHAVIOUR  
8:45-9:15 Nigel Raine Learning to forage in the floral supermarket: bumblebees gain fitness through 

learning 
9:15-9:30 Virginie Népoux Effects of inbreeding on cognition in Drosophila  
9:30-9:45 Émeline Pettex Are norwegian gannet populations constrained by their foraging environment? 
9:45-10:00 Joaquim Tapisso Did mediterranean water shrews (Neomys anomalus) improve their diving skills 

and underwater foraging under absence of eurasian water shrews (Neomys 
fodiens) in Portugal?  

10:00-10:30 coffee break 

10:30-11:00 Carlos Bernstein State dependent foraging decisions: the whys and the hows of parasitoids 
11:00-11:15 Philippe Louapre Human and parasitoids: a common heuristic while foraging?  
11:15-11:30 Shakwat Sohel Does turbidity affect searching for profitable food patches by three-spined 

stickleback? 
11:30-11:45 Cindy Canale Exploring responses of small primates to global changes with food restriction 

experiments 
11:45-12:00 Paweł Kardynia Food hoarding as an element of wintering strategies of shrews. Comparison of the 

three species differing in body size and prey preferences  

12:00-13:30 Sandwiches 

13:45 Bus:  Ste Foy (bus stop “la Plaine”)  → Lyon City Center (Bus stop “Hôtel de ville”) 

14:30-15:30 TOURING 

19:30 BANQUET 



 

     Programme 

 

 

12 

 
 
 

    Friday, 10Friday, 10Friday, 10Friday, 10thththth    April 2009April 2009April 2009April 2009    

 Session: APPLIED BEHAVIOURAL ECOLOGY 
9:00-9:30 Xavier Fauvergue Mate-finding and the success of biological invasions: theory and experiments 
9:30-9:45 Vincent Harraca In the way to understand how blood sucking insects find us 
9:45-10:00 Apostolos Pekas Foraging and feeding patterns of ants on Citrus canopies: potential influence on 

sugar availability for natural enemies 
10:00-10:15 Jocelyn Champagnon Large-scale introductions alter average bill morphology in mallard (Anas 

platyrhynchos) 

10:15-10:45 coffee break 

10:45-11:15 Emmanuel Ménoni Consequences of the studies about the biology and the ecology of the capercaillie 
on the forestry and the natural habitat management in four french mountain 
ranges and about the conservation of the biodiversity of these areas 

11:15-11:30 Lisa Jacquin Impacts of regulation methods on the ecology and behaviour of feral pigeons in 
urban areas 

11:30-11:45 Robert Zubkowicz An attempt to evaluate gorillas exhibits in selected european zoological gardens 
11:45-12:15 Emmanuel Desouhant Conclusion  

12:30-13:15 Sandwiches 

13:30 Bus: Ste Foy (bus stop “la Plaine”)   
                                         → Lyon, Part-Dieu Station   
                                                                        → Villeurbanne, campus de la Doua 

 

 
14:30-17:30 Table ronde : LA THÈSE… ET APRÈS ? 
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David J.T. Sumpter 
 

COLLECTIVE DECISION-MAKING BY ANIMAL GROUPS 

David J.T. Sumpter1 
1Mathematics Department,Uppsala University,Uppsala, Sweden 

 
 

In making decisions, animals as diverse as locusts, pigeons, fish and humans use a 
simple strategy of copying the choices of others. As such the process decision-making is one 
of positive feedback. In some cases positive feedback can lead to sub-optimal decisions, 
where many individuals make incorrect decisions. However, provided copying is made 
according to the 'correct' functional response to others, it does on average lead to better 
decision-making. I will give the theoretical background of these ideas and describe a series 
experiments on the above mentioned organisms in which they are confirmed. 
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Camille Ruel 
 

RESOLUTION OF CASTE FATE CONFLICTS IN A FISSION-
PERFORMING ANT 

Camille Ruel1, Xim Cerdá1, Raphaël Boulay1 
1Estación Biológica de Doñana, Consejo Superior de Investigaciones Científicas, Sevilla, Spain  

 
 

In species with post-hatching parental care, conflicts are predicted between parents 
and offspring. Insect societies, in spite of manifest cooperation between highly fecund queens 
and numerous workers, are the scene of such conflicts. For example, kin selection theory 
predicts that young totipotent larvae obtain a greater inclusive fitness by developing as queens 
rather than as workers. If they control their caste fate, up to 20% of the larvae should develop 
into queens (Ratnieks, 2001). However, the workers and the queen are expected to limit the 
investment in sexuals in order to enhance colony survival. This is particularly true in fission-
performing species whereby only a few queens are needed to guarantee the colony 
reproductive success. Contrarily to independent colony founding, fission represents a secure 
mode of foundation because each new queen (called gynes) leaves her nest with numerous 
workers that protect her. 

By rearing the larvae, workers may have important control on their fate, but less 
obvious is the power of the queen. In the monogynous ant Aphaenogaster senilis, the presence 
of a fertile queen inhibits the production of gynes. Only about 7 pupae on 10.000 are 
determined as gynes. However, once the queen is removed gynes are produced. Interestingly, 
we show that this number is independent of the number of totipotent larvae at the time of 
orphaning. 

Although no “queen pheromone” has been identified in ants yet this phenomenon is 
likely to rely on queen secretions. We tested the mode of diffusion of the queen’s signal 
within the colony. Preliminary results indicate that queens’ eggs might partly inhibit the 
development of larvae into gynes, suggesting a direct role of the queen on caste 
determination. Whether the queen coercively determines larval fate through secretions or if 
she signals her presence to workers that chose the caste of larvae is yet elusive. 
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Karolina Kuszewska 
 

STRATEGY OF HONEYBEE WORKERS (APIS MELLIFERA) DURING 
SWARMING 

Karolina Kuszewska1, Marta Wantuch1, Michael Woyciechowski1 
1Institute of Environmental Sciences, Jagiellonian University, Krakow, Poland 

 
 

Swarming is a common event of life in honeybee colonies. The queen with thousands 
of bees is leaving the nest, while the rest of the workers stay in the queenless nest. In our 
experiments we tested two hypotheses, which can explain how bees prolong their longevity 
and fill in the generation gap, which appears after dequeening. The first assumes that after 
dequeening of the honeybee (Apis mellifera) colony the amount of food supplied to all worker 
larvae dramatically increases (Woyke 1999) and these individuals live longer. The second 
hypothesis assumes that after dequeening of the honeybee colony the number of brood 
decreases, workers have less work (Neukirch 1982, Maurizio 1954) and live longer. The first 
experiment was done during the spring of 2007. We divided three colonies equally into 
queenright and queenless subunits. After nine days, when all larvae were cupped, the two 
subunits were again pooled into one colony. Newly emerging workers of these two subunits 
were individually marked and returned to the hive or placed in cages to assess their longevity. 
The second experiment was done during the spring of 2008. Before the experiment we 
individually marked newly emerging workers. Next, we divided five colonies into broodright 
and broodless subunits. After nineteen days we caught part of the marked bees and placed 
them in cages to assess their duration of life. Another part of marked bees were exploited to 
asses their longevity in the hive. Contrarily to our expectations we did not find significant 
differences in the duration of life in neither of these experiments. Our results suggest that 
workers developing from larvae reared in queenless subunits do not live longer than the ones 
in queenright subunits. Similary, workers, which live in broodless subunits, do not live longer 
then the ones in broodright subunits. 
  



TALKS 

Group living and interactions with others 

 

 
19 

Guillaume Le Goff 
 

WEB AS A MEETING POINT IN THE TWO SPOTTED SPIDER MITE 
TETRANYCHUS URTICAE 

Guillaume Le Goff1, Thierry Hance1, Claire Detrain2, Jean-Louis Deneubourg2, 
Gwendoline Clotuche 1, Anne-Catherine Mailleux2.  

1Unité d'Écologie et de Biogéographie, Biodiversity Research Centre, Université Catholique de 
Louvain, Louvain, Belgium 

 2Laboratoire d’Écologie sociale, Université Libre de Bruxelles, Bruxelles, Belgium 
 
 

The two-spotted spider mite Tetranychus urticae is a major pest of many cultures. Past 
studies have mainly focused on the management of this pest while its behavioural aspect has 
been poorly investigated. However T. urticae presents social prerequisites such as shared 
activities. Among these shared activities, like create a web or dispersal, the silk plays an 
important role. However, until now, it is not know whether the silk has an attractive role that 
induce aggregative behaviour. In this respect, we analysed the web influence on T. urticae 
locomotor activity. One virgin female of less than 48 h was placed on the centre of a lens 
(Ø 15 mm) and can move on a silk or a clean part. We then record its moving and resting time 
on the silk or the clean part during 30 min. Using this method, we tested the effect of 
starvation (fed vs. starved) and age of silk (young vs. old). Results showed that a fed female 
spend more time on silk than on clean part as soon as the silk was aged of less than 2 h. This 
suggests that the spider mite distribution is mediated by chemical cues that are lost as silk gets 
older. Surprisingly however the age of the silk, a starved female spend more time on the clean 
part of the set up. It would means that for starved individuals the physical presence of the silk 
would probably influence their distribution.  
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Lauriane Rat-Fischer 
 

AVIAN SOCIAL COGNITION: TOLERANCE, SYNCHRONIZATION, 
COORDINATION AND COOPERATION IN AFRICAN GREY PARROTS 

(PSITTACUS ERITHACUS) 

Lauriane Rat-Fischer1, Péron Franck1, Laurent Nagle1, Dalila Bovet1  
1Laboratoire d'Éthologie et de Cognition Comparées, Université Paris Ouest Nanterre, La Défense, 

France 
 
 

African grey parrots are social birds. In their natural habitat they live in large flocks of 
hundreds to thousands of individuals and their social structure is fission-fusion. Interactions 
between parrots are various and numerous because of their long lifespan and the fact that 
individuals of different sex and ages live together. Since the 60s several hypothesis have been 
proposed in order to explain why some primates were big-brained animals: social life could 
be the main factor. Parrots and corvids are big-brained birds which have already shown 
complex cognitive abilities, such that some researchers call them “feathered-apes” (Emery & 
Clayton, 2004). “Social brain Hypothesis” (Dunbar, 1998) could be explored in species 
phylogenetically very distant using the same paradigms such as competitive-cooperative 
tasks, deception, etc.  

We decided to design an experimental set quite similar to Hirata & Fuwa’s (2007) for 
our African grey parrots: food rewards are placed on a tray which is accessible only if two 
birds pull the string together. Our animals are able to pull simultaneously but is it real 
cooperation? In order to see if they pull randomly, synchronously or in coordination, we 
modified slightly our protocol: the bird can choose to obtain the reward alone or in 
cooperation and we are also looking to see whether he is able to wait for or even solicit a 
partner. The experiment is still in progress.  
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Clémentine Vignal 
 

SOCIAL CONTEXT INFLUENCES ACOUSTIC COMMUNICATION IN 
ZEBRA FINCHES 

Clémentine Vignal1, Julie Elie1, Hédi Soula2, Nicolas Mathevon1 
1Université de Saint Étienne, Laboratoire Écologie et Neuro-Éthologie Sensorielles (ENES EA 3988) 

& CNRS 8620, Saint Étienne, France 
2Université de Lyon, RMND INSERM U870, INSA-Lyon, Lyon, France 

 
 

During a communication process, a signal conveys information between an emitter 
and a receiver, but indirect receivers can also eavesdrop on the interaction. In birds, 
communication has been demonstrated to often be under the influence of this eavesdropping. 
Social species show complex communication networks where audience drives individual 
behaviors. Zebra finches (Taeniopygia guttata) are gregarious songbirds that live in large 
social groups and form life-long pair-bonds. Social structure depends on male-female vocal 
interactions which takes place on the public place of the colony. In previous studies, we 
showed that the vocal behavior of males highly depends on this audience effect. Male zebra 
finches show mate calls preference over other female calls in the presence of an established 
male–female pair, but not in the presence of unmated male-female or male-male dyads. Males 
in social group also show stronger vocal response to female calls than males in social 
isolation. Thus, we hypothesize that a single acoustic signal evokes varied vocal responses 
from male zebra finches depending on social context. In this study, we use playback 
experiments to investigate whether female calls of varied social salience evoke differently 
male calling according to the audience. We show that social context modifies not only call 
rate in response to female calls of varied social salience, but also acoustic structure of evoked 
calls. Thus male distance calls are not stereotyped calls whose acoustic cues only convey 
bird’s identity. We propose that fine spectral modifications of the calls could carry 
information about the emitter motivation.  
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Tudor Draganoiu 
 

SONG STABILITY AND NEIGHBOUR VOCAL RECOGNITION IN A 
MIGRATORY SONGBIRD: A LONG-TERM PERSPECTIVE 

Tudor Draganoiu1, Nicolas Mathevon1 
1Université Jean Monnet Laboratoire d'Écologie & Neuro-Éthologie Sensorielles EA3988, Saint 

Étienne, France 
 

On one side, field studies carried over the past 50 years provided convincing and 
abundant evidence of neighbour vocal recognition in male songbirds. On the other side, the 
high degree of breeding site fidelity of many songbirds often results in the existence of stable 
inter-annual neighbour communities. These two lines of evidence raise the question of 
temporal stability of neighbourhood networks. We addressed this question by focusing on 
territorial relationships and vocalizations stability over two breeding seasons in a migratoy 
songbird, the black redstart, Phoenicurus ochruros -- a species with a small vocal repertoire 
(2-4 song types). The song type repertoire of adult males is stable from one breeding season to 
the next. Males share most of their songs with neighbours (81%) but there is only limited 
sharing with strangers (15%). Individual differences exist in the rendition of the same song 
type by two neighbouring birds and these differences also persist from one year to the next. 
Males responded less aggressively to the playback of a neighbour song (often shared by the 
tested bird) than to a stranger unfamiliar song. A few birds were tested with the same stimuli 
when returning from migration: they equally behaved less aggressively to their last year 
neighbour’s song. We discuss the implications of our results for song learning strategies and 
recognition abilities in a long-term memory framework. 
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Florence Levréro 
 

THE MORE NUMEROUS THEY ARE, THE MORE SIMILAR THEY SING! 
STUDY IN STARLINGS  

Florence Levréro1, Martine Hausberger2, Adrian Craig 1 
1Department of Zoology & Entomology, Rhodes University, South Africa  

2Éthologie Animale & Humaine, UMR 6552, Université Rennes 1, France 
 
 

The aim of this study was to study how the social environment may influence the 
vocal communication. The starlings (Family Sturnidae) are songbirds known for their 
complex song repertoires and learning abilities. In the Red-winged Starling (Onychognathus 
morio), variation in social organisation (territorial to more colonial breeding) allows an 
assessment of the influence of social factors on vocal communication within a single species. 
We compared the whistle characteristics among three populations with different breeding 
associations in the Eastern Cape, South Africa. During one breeding season, we recorded five 
widely-separated (>1 km apart) territorial pairs breeding in isolated mountains, eight 
territorial pairs at higher density on a university campus (<100 m apart) and two dense 
colonies on cliffs with nests <10 m apart. Our results show that each isolated territorial pair 
had a large vocal repertoire and produced its own vocal themes. Conversely, as the number of 
social partners increased, vocal sharing increased and the repertoire size was reduced. The 
influence of habitat type and genetic differences between populations on vocal variations is 
also investigating. At this stage of our study, the presence of more social partners seems to be 
the key factor inducing greater uniformity in vocalisations. In social groups, individuals in 
regular contact need to use the same channel of communication to regulate their interactions. 
There are interesting parallels with the evolution of language.  
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Frédéric Bertucci 
 

ROLE OF ACOUSTIC COMMUNICATION IN PSEUDOTROPHEUS ZEBRA 

Frédéric Bertucci1, Marilyn Beauchaud1, Joël Attia1, Nicolas Mathevon1 
1Laboratoire Écologie et Neuro-Éthologie Sensorielles (EA3988), Université Jean Monnet, Saint 

Étienne, France 
 
 

Behaviour and social status are known to be influenced by social context and 
interactions to occur in a communication network. Individuals can advertise their social status 
by the use of visual, chemical and/or acoustic features. In Malawi cichlids of the 
Pseudotropheus complex, acoustic signals have recently been shown to act on females 
interspecific mate recognition and, together with visual and chemical cues, may explain the 
fast adaptive radiation in African cichlids. 

The aim of our study was to investigate the role of the acoustic channel in the 
intraspecific communication and recognition in Pseudotropheus zebra. We recorded sounds 
produced by different individuals in an agonistic context, i.e. during interactions between a 
resident and an intruder. We analyzed a total of 11 parameters of the sound, both temporal 
and spectral, and observed some variability between and within individuals suggesting the 
existence of an individual acoustic signature. In particular, our preliminary results show 
differences in the number of sounds produced towards familiar and unfamiliar individuals, 
which emphasizes the influence of social context on communication and social structure.  
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Nadia Pieretti 
 

ELABORATING A NEW METHODOLOGY FOR AVIAN SOUNDSCAPE 
ANALYSIS 

Nadia Pieretti1, Rachele Malavasi1, Almo Farina1  
1Department of Sciences for Man, Environment and Nature Faculty of Sciences and Technologies, The 

University of Urbino Campus Scientifico, Urbino, Italy  
 
 

Soundscape can be defined “a landscape captured not with eyes but with ears, which 
tries to portray the states of regional societies, cultures, and consciousness through the 
medium of sound”. Although poorly explored by ecological sciences, the study of the 
soundscape represents an interesting field of the eco-semiotic and cognitive researches. This 
largely depends on the great mass of information received from sounds, coupled with the 
difficulty to find out efficient indexes able to interpret audio-registration data. New 
hypotheses investigating the soundscape of a bird community living in a beech grove located 
faraway from human activities (Cerreto Laghi, Tuscany, Italy) were advanced. In particular, 
our aim was to elaborate and to evaluate a new methodology to extract information from 
audio-data able to characterize eco-semiotic interactions inside a bird community. 
Accordingly, twenty audio-recordings were set in an array (500 m x 400 m) for 11 days of 
registration. The audio-files were synchronized obtaining 2 hours of net usable files. The total 
number and classification of birds’ vocalizations, the frequency classes recurrence in birds 
singing activity, birds’ songs intensity (decibels), the “Information Index” proposed by Farina 
and Morri (2008) and the relationship between birds songs distribution and the vegetation 
coverage were extracted by using Songscope v2.1 and Avisoft v4.40 software. The behavior 
of these parameters allowed to conclude that: classifying birds’ vocalizations provides the 
distribution of a species during song activity; the frequency classes recurrence and the 
intensity values seemed to be good indicators to evaluate the evolution of the birds’ 
soundscape in time and space; the “Information Index” did show a significant correlation with 
the number of vocalizations, but not with frequencies and decibels analysis; the amount of 
vegetation coverage did not seem to be related to birds’ acoustic activity. The analysis of 
birds’ songs could bring new interpretations of the community coalescence and could 
represent an interesting tool in monitoring the complexity of the environment. 
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TO LAY OR NOT TO LAY: WHEN INSECT PARASITOIDS AND THEIR 
SYMBIOTIC PARTNER DISAGREE 

 Julien Varaldi1 
1Laboratoire de Biométrie et Biologie Évolutive,UMR CNRS 5558, université Claude Bernard Lyon 1, 

Villeurbanne, France 
 
 

Insect parasitoids take sequential decisions before laying an egg inside a host. In 
particular they have to decide whether or not to lay an egg in a host that have already been 
parasitized. Under most ecological conditions, natural selections favours females that avoid 
superparasitism. However, when the competition for hosts is strong it may pay to adopt such 
superparasitism behaviour. In a Drosophila parasitoid, we have found a high polymorphism 
on this decision process. Surprisingly, most of these variations were not caused by variations 
in genes of the parasitoid but instead were induced by the presence of a heritable virus 
infecting those parasitoid lines that displayed high superparasitism. The virus directly benefits 
from this behaviour manipulation since it can be horizontally transmitted (infectious 
transmission) from one parasitoid to another within superparasitized Drosophila larvae. Thus 
parasitoid and virus are selected for different optimal levels of superparasitism. I will present 
an overview of this Drosophila-parasitoid-virus system and show some ecological 
consequences of the presence of this virus. 
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MULTIMODAL COMMUNICATION IN THE BUTTERFLY SOCIAL 
PARASITE OF THE GENUS MACULINEA: THE CHEMICAL DOMAIN 

Luca Casacci1 and Francesca Barbero1 
1University of Turin, Department of Animal and Human Biology, Turin, Italy 

 
 

The life-cycle of the Lycaenids belonging to the Maculinea genus is as interesting as it 
is complex. These butterflies have a phytophagous larval phase, but once the fourth larval 
instar has been reached, larvae drop to the ground where they are adopted by Myrmica ants. 
The ants take the caterpillars down into the brood chambers of their nests, where they lead a 
parasitic lifestyle, either by consuming ant larvae (Maculinea predatory species), or being fed 
primarily by trophallaxis (Maculinea cuckoo species). Maculinea instars live from 10 to 22 
months within the host colony of which they are obligate parasite. It’s clear that the parasite 
has to bypass the communication system of its host to enter and live in its colonies.  

I investigated the chemical cues used by the parasite to enter the host nest during the 
"adoption" phase and its integration into the host colony and I tried to prove the existence of 
"chemical arm race" between the host and the parasite as the basic mechanism of their 
coevolution. I surveyed the changes in epicuticolar hydrocarbons of Maculinea rebeli 
caterpillars introduced in host and not-host colonies and the changes in attending workers 
chemical profile by GC-MS. I verified the onset of new compounds peculiar of the host 
colony chemical profile possibly representing a prompt reaction to the parasite infestation or a 
host manipulation carried out by the parasite.  
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MULTIMODAL COMMUNICATION IN THE BUTTERFLY SOCIAL 
PARASITE OF THE GENUS MACULINEA: THE ACOUSTICAL DOMAIN 

Francesca Barbero1 and Luca Casacci1 
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The life-cycle of the Lycaenids belonging to the Maculinea genus is as interesting as it 
is complex. These butterflies have a phytophagous larval phase, but once the fourth larval 
instar has been reached, larvae drop to the ground where they are adopted by Myrmica ants. 
The ants take the caterpillars down into the brood chambers of their nests, where they lead a 
parasitic lifestyle, either by consuming ant larvae (Maculinea predatory species), or being fed 
primarily by trophallaxis (Maculinea cuckoo species). Maculinea instars live from 10 to 22 
months within the host colony of which they are obligate parasite. It’s clear that the parasite 
has to bypass the communication system of its host to enter and live in its colonies.  

Recently it has been suggested that Maculinea may also mimic their host ants using 
acoustic as well as chemical signals. In 1993 DeVries and colleagues found that the sounds 
produced by all Maculinea species differ greatly from those of typical lycaenids and mimic 
the adult stridulations of the genus Myrmica, but not any Myrmica species in particular. We 
expanded and re-addressed the study of DeVries and colleagues on Maculinea sound 
emissions by recording different instars and pupae of Maculinea and the various members of 
host and non-host Myrmica colonies, using a high tech recording device and unstressed ants 
and butterflies. Unlike DeVries, we also performed playback experiments and we 
demonstrated the capacity of the parasites (Maculinea spp.) to interfere with their host’s 
acoustical communication system, after they have initially penetrated their colonies’ defenses 
through employing chemical mimicry. We showed that sounds produced by pupae and larvae 
of Maculinea rebeli mimic those of queen ants more closely than those of workers, enabling 
them to achieve high status within ant societies (Barbero et al. 2009 - Science, 323: 782-785).  
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PATTERNS OF COMPETITION BETWEEN SOCIAL PARASITES OF 
MYRMICA ANTS: MACULINEA BUTTERFLIES AND MICRODON 

MYRMICAE  

Magdalena Witek1 
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Associations with ants, called myrmecophily, are diverse among organisms. It is 
calculated that about 100,000 species of myrmecophile insects exist in the world and about 
10% of them are social parasites. To the latter group, among others, belong members of the 
butterfly genus Maculinea and the syrphid fly Microdon myrmicae. In Europe, all Maculinea 
species use ants of the genus Myrmica as their host. As well the same ant genus hosts is used 
by Microdon myrmicae. Larvae of these insects live inside ant nests and exploit Myrmica 
colonies as food resource and for shelter. Three Maculinea species: M. alcon, M. nausithous 
and M. teleius occur in wet meadows and their presence is limited by both their specific food 
plants and by the host ant species. Microdon myrmicae has similar habitat preferences, but its 
presence is limited by the host ants only. Seven populations of M. myrmicae are known to co-
occur with different Maculinea butterflies. Since all these social parasites compete for the 
same resource, it is supposed that they avoid competition either by using different Myrmica 
host species, or by space segregation. Preliminary results from three European populations 
(one Italian and two Polish populations), at which M. myrmicae co-occur with different 
Maculinea species confirm these predictions. In one of the population where four social 
parasites co-occur, the most generalist species Maculinea teleius uses as host M. ruginodis a 
species very rarely used as host by Maculinea butterflies. In two other populations Microdon 
myrmicae and Maculinea butterflies seems to use space segregation. 
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IMPACT OF TEMPERATURE AND HOST RESISTANCE ON HOST 
SELECTION BEHAVIOUR OF ASOBARA TABIDA, A DROSOPHILA 

PARASITOID 

Céline Josso1, Joan Van Baaren2, Jacques Van Alphen2, Philippe Vernon2 
1UMR Bio 3P, Équipe Insectes, Université de Rennes 1, Rennes, France 

 2UMR Ecobio, Équipe Paysaclim, Université de Rennes 1, Rennes, France 
 
 

Many parasitoids are able to discriminate between various types of hosts and therefore 
tend to reject the least profitable ones in term of survival probability. The aim of this study 
was to analyse the host selection behaviour of a Drosophila parasitoid, Asobara tabida, during 
encounters with two species of hosts, Drosophila melanogaster and Drosophila subobscura. 
The profitability for both species fluctuates according to temperature. The resistance of 
D. melanogaster, via its capacity to encapsulate some parasitoid eggs, increases with the 
increase of temperature. The encapsulation rate is stronger at 25°C compared to 15°C. 
Drosophila subobscura, is unable to realize encapsulation whatever the temperatures, and 
therefore presents a better profitability for the parasitoid at both tested temperatures.  

The results showed that at 25°C, females presented a partial preference for 
D. subosbcura, while the larvae of D. subobscura were equally selected as those of 
D. melanogaster at 15°C. These results differed from the predictions of the optimal selection 
model (Hughes, 1979) assuming that A. tabida females should reject the larvae of 
D. melanogaster, and this at both temperatures, because of their weakest profitability 
compared to those of D. subosbcura. The partial preference for D. subobscura observed at 
25°C suggests that females would be able to estimate the investment of the hosts in their 
resistance and take it into account in their selection behaviour to choose the most profitable 
host.  
  



TALKS 

Parasitism and predation 

 

 
33 

Alejandro Tena 
 

OVIPOSITION BEHAVIOUR OF METAPHYCUS HELVOLUS : INFLUENCE 
ON BIOLOGICAL CONTROL 

Alejandro Tena1, Aleixandre Beltrà1, Antonia Soto1, Ferran Garcia-Mari 1 
1Insitituto Agroforestal Mediterráneo, Universidad Politécnica de Valencia, Valencia, Spain 

 
 

Heard scale Protopulvinaria pyriformis (Cockerell) (Hempitera: Coccidae) is a soft 
scale of Neotropical origin which is widespread in the Mediterraen basin feeding on bay leaf 
tree Laurus nobilis L. The introduced parasitoid Metaphycus helvolus (Compere) 
(Hymenoptera: Encyrtidae) is its main natural enemy, however, its efficiency as biological 
control agent seems to be limited. We have studied its behaviour and we propose several 
hypotheses to explain its lack of success. i) Firstly, P. pyriformis, contrary to other soft scales, 
may get up and move to avoid M. helvolus parasitism. ii) M. helvolus develops as a solitary 
parasitoid and its sex allocation pattern is male biased when the scale is shorter than 1.2 mm. 
iii) Its parasitism pattern suggests that its parasitism is inversely host density dependent in a 
spatial context. iv) 30% of the immature M. helvolus died during the prepupae stage when it 
developed on P. pyriformis settled down in Laurus nobilis but not when it did on 
Schefflera sp. It suggests that L. nobilis, which contain high levels of secondary metabolites, 
may negatively affect the survivorship of M. helvolus. v) Finally, M. helvolus females do not 
survive for more than five days when they feed exclusively on P. pyriformis honeydew.  
  



TALKS 

Parasitism and predation 

 

 
34 

Mathieu Guillemain 
 

VIGILANCE WHILE FORAGING: COMBINED EFFECTS OF PREDATION 
RISK AND MATEGUARDING IN DABBLING DUCKS 

Mathieu Guillemain1 
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Animals have to maintain some level of vigilance during any of their activities, to 
monitor either predators or competitors. Vigilance has long been considered an exclusive 
behaviour, with individuals having to interrupt their activities to regularly scan their 
environment. Such vigilance costs have been showed to influence habitat, patch, as well as 
diet choice. Recent studies however suggested that vigilance and other behaviours, especially 
foraging, may be combined under certain circumstances, thus reducing vigilance costs. 
Through the example of dabbling ducks, this communication reviews how the potential ability 
to combine vigilance and foraging may affect the selection of a foraging method by these 
birds. It also assesses the factors that affect their vigilance level (e.g. group size), and those 
that may force ducks to switch to alternative foraging methods where vigilance becomes more 
costly. Because they form pair-bonds long before the breeding season itself, ducks are also a 
good model to study mate-guarding behaviour, i.e. the vigilance that one pair member 
displays to avoid loosing its mate to competing congeners of the same sex. However, the 
situation is complicated by the fact that it is male ducks that guard females, while they also 
have a far more conspicuous plumage, hence may suffer a greater predation risk. Recent 
papers are reviewed to assess the relative role of predation risk and mate guarding on 
vigilance level by these birds.   
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EXAMINING THE EFFECTIVENESS OF APOSEMATIC COLOURATION 
IN MADAGASCAN POISONOUS FROGS, GENUS MANTELLA 

Olga Jovanovic1 and Miguel Vences1 
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Predator avoidance of warningly coloured prey (aposematism) is based upon learning 
and reinforcement. Theoretical models involving learning psychology and game theory have 
suggested how warning colouration in unprofitable prey could evolve and become stable.  

We made preliminary tests of the efficiency of aposematic colouration in Madagascan 
poison frogs, genus Mantella. Clay frog models in different colours (brown, resembling any 
non-conspicuous frogs; orange, resembling Mantella aurantiaca; and black-yellow, 
resembling Mantella baroni / madagascariensis) were set in two areas in Madagascar, first 
area populated by Mantella aurantiaca (Torotorofotsy wetland) and in Ranomafana, 
populated by M. baroni / madagascariensis, and at control plots in both areas (without 
Mantella populations). Additionally, we separated diurnal from nocturnal predation, as well 
as used shapeless models as negative control. Experiments were performed between January 
and March 2007 and 2008.  

Our hypothesis was not supported with our results; we found no significant difference 
between predation rate on different colour of models, as well as no significant difference was 
found between different sites, also as there is no significant differences when comparing 
diurnal and nocturnal predation.  
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RARITY OF SUBSTRATE COLOUR MATCHING IN A MIMETIC CRAB-
SPIDER: A QUANTITATIVE COLORIMETRIC FIELD SURVEY 
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The ability of being of the same colour of its substrate has been reported for more than 
a century for the colour changing mimetic crab spider M. vatia. The function of this colour 
change is assumed to be a strategy for being cryptic to its pollinator prey, in particular bees. 
The aim of this study was to provide, through a systematic survey in a given geographical 
region, a quantitative assessment of the exactness of the matching of M. vatia with regard of 
their main prey visual system. We applied the most up to date physiological model of bee 
vision using flower and spider spectral reflectance measured with a spectroradiometer to 
assess crypsis. Our results show not only that the proportion of colour matching of M. vatia 
on a flower never exceeds 10% but also that colour matching is compatible with a random 
allocation process and does not require a mechanism of local adaptation or a specific 
placement of spiders on flowers. Thus, in contrast to a century old claim based on qualitative 
observations, colour matching is an exception rather than the norm. We discuss the ecological 
and physiological hypotheses that may explain the high frequency of mismatch. 
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RISK EVALUATION AND DECISION MAKING IN SLAVEMAKING 
ANTS 
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1Behavioural Ecology Group, University of Munich, Department of Biology II, Planegg-Martinsried, 
Germany 

 
 

Collective decision making is important for social insects living in large and complex 
societies. But often only a few individuals acquire information relevant for the whole colony. 
In the host-parasite system of the obligate slavemaking ant Protomognathus americanus and 
its Temnothorax host species, slavemaker workers do not perform ordinary colony tasks, but 
are specialised in raiding host colonies in order to steal pupae. After emergence, these 
enslaved host workers forage and care for the slavemaker brood. Prior to a raid, slavemaker 
scouts leave their colony to look for host nests. They have to decide whether to attack a host 
nest or not, taking into account the raiding risk, represented by the defending host workers, as 
well as the benefit they may gain in terms of raided host pupae. We investigated the 
occurrence of slave raids, host nest assessment and the final decision making by the 
slavemaker colony by conducting a series of behavioural experiments in the laboratory. In 
choice trials we confronted slavemaker colonies with two host nests differing in one 
demographic factor, i.e. the number of pupae or workers, to analyse which attributes of host 
colonies are considered by the scouts in their decision process. We found that P. americanus 
colonies show increased raiding activities when the slave: slavemaker ratio inside the 
slavemaker colony is low, indicating non-optimal provisioning being a trigger to start host 
localisation patterns. Protomognathus americanus colonies preferentially attacked large host 
colonies, whereas they showed no preference for host colonies with more pupae. This 
indicates that scouts look for large host nests which usually contain more brood. However, 
high amounts of host brood combined with low host worker numbers influenced their 
decision, showing that decision making processes in P. americanus do not rely solely on 
simple yes-or-no rules, but comprise more complex evaluation results. 
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COMMERCIAL BUMBLEBEES - A THREAT FOR WILD BUMBLEBEE 
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Bumblebees have been used as valuable pollinators in intensive farming for the last 
two decades. The use of bumblebees for crop pollination confers many advantages such as 
better quality fruits at a much lower price compared to the labour costs of manual pollination. 
Large scale exportation of colonies takes place because suppliers have a dense network of 
distributors worldwide.  

Therefore the health of commercial colonies is an important issue, both from an 
ecological and economic perspective. Lately, attention has been focused on the common 
microsporidian parasite of the bumblebee, Nosema bombi. Infection with this parasite gives 
symptoms ranging from decline of worker pollination performance to an increase in 
individual mortality. This parasite was detected among commercial bumblebees and because 
they are crowded in greenhouses, it can easily be transferred from one individual to another. 

 We therefore assessed if commercial bumblebees, imported as pollinators into 
greenhouse crops, possess N. bombi and can function as vectors transmitting this parasite to 
wild populations.  

We evaluated the presence and abundance of Nosema bombi infection in bumblebees 
at three locations in southern Poland - in greenhouses, at sites in the vicinity of greenhouses 
and at sites distant from greenhouses. Additionally, we also sampled individuals from nests 
received directly from two suppliers.  

Our results show that bumblebees are sold with a relatively high level of infection and 
this level increases while nests are exposed in greenhouses. The highest level of infection was 
observed in greenhouse populations which can therefore serve as a reservoir of N. bombi, as 
bumblebees near greenhouses have higher parasitation levels than individuals caught at sites 
distant from greenhouses. We argue that commercial bumblebees are reservoirs of N. bombi 
and further studies of the risk of transmission to natural bumblebee populations are a priority.  
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PHENOTYPIC PLASTICITY, GENOTYPE X ENVIRONMENT 
INTERACTION, AND THE SEXUAL SELECTION PROCESS 

Michael Greenfield1 
1IRBI (Institut de Recherche sur la Biologie de l’Insecte), CNRS UMR 6035, Université François 

Rabelais, Tours, France 
 
 

“Indirect benefits” models of sexual selection propose that mates are chosen based 
on their “genetic quality”, which is reliably indicated by sexual advertisement signals and 
courtship behavior. When we consider how indirect benefits models may function in natural 
populations, one of several difficulties encountered are environmental influences on the 
genetic quality and indicator signals that a given genotype displays. That is, most traits are 
expected to exhibit a certain level of plasticity across environmental gradients. Moreover, 
genotypes may respond in different ways to environmental changes across space or time, 
and a given genotype might show the “superior” quality and signaling in one environment 
but the inferior one in another. Thus, a chosen mate’s quality and signaling may not appear 
in the F1 generation if the environment shifts or offspring disperse to different 
environments. Here, I present findings on phenotypic plasticity and genotype x environment 
interaction (GEI) in the development and male courtship song of the ultrasonic pyralid moth 
Achroia grisella. I show how female choice for “attractive” male songs may not necessarily 
yield offspring of superior viability, and song features. I also discuss the restricted 
circumstances under which the reliability of male song as an indicator of offspring quality 
might yet persist. Finally, I present recent findings on genetic variance, phenotypic 
plasticity, and gei in female response and preference for male song in A. grisella, and I show 
how the reliability of male song can either increase or decrease when both male signal and 
female response traits are subject to GEI. 
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CIRCADIAN RHYTHM IN FEMALE CANARIES SERINUS CANARIA  

Alexandre Lerch1, Laurent Nagle1 
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France 
 
 

In birds, the males song production is not constant throughout the day (Catchpole & 
Slater, 1995). An intense peak of singing activity is observed in most of the songbird 
species. Among the proposed explanations for such behaviour is females; peak of fertility 
(Birkhead & Møller, 1992). Indeed, many females lay at dawn, and the following period is 
particularly suitable for fertilizing the next egg (Cheng et al., 1983; Birkhead et al., 1996). If 
the singing activity of male song does fluctuate throughout the day, it is likely that the 
females perception of these songs could also vary in time. The diurnal rhythm of females 
sexual activity (Delville, 1986) has been realised in a few species because the role of female 
is often considered as limited in sexual displays, and refers most of the time to hormonal and 
not behavioural observations. Here we observed the Copulation Solicitation Displays 
produced by females in response to different types of male songs, at different times of the 
day. During a complete CSD, a female crouches, arches her back, brings her tail forward and 
tosses back her head. It is associated with wing vibration. This typical posture means that the 
female is soliciting copulation. We first noted that the total production of CSDs increases 
throughout the day and secondly that the discrimination between attractive or unattractive 
songs decreases at the same time. These results are consistent with the predictions of more 
discriminative behaviour when the likelihood of copulation resulting on fertilization 
increase. 
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DO ANTLER SIZE AND SYMMETRY PROVIDE AN HONEST 
ADVERTISEMENT OF MALE PHENOTYPIC QUALITY IN FALLOW 

DEER BUCKS?  

Simone Ciuti1, Marco Apollonio1 
1Dept. of Zoology and Evolutionary Genetics, University of Sassari, Italia 

 
 

Size and symmetry of secondary sexual traits are supposed to provide an honest 
signal of male phenotypic quality in vertebrates. However, for cervids, the relationship 
among antler size and symmetry, male quality, and mating success has not been fully 
demonstrated yet. These relationships can be particularly intriguing in the case of species 
adopting costly mating strategies, which imply the prolonged defence of a territory. In these 
cases individual body condition appears to be crucial at the onset of the rut, and large and 
symmetrical antlers may be expected in successful males. For these reasons, during 
4 consecutive years, we analyzed antler growth rate, antler size and antler symmetry of 
26 fallow bucks in relation to individual mating strategy and success in the lekking 
population of San Rossore (central Italy). Territorial males (T males), who gained a high 
mating success in the lek, showed a faster antler growth than non-territorial males (NT 
males) during the velvet period, likely due to optimized foraging strategies. The final output 
of such a diverse antler growth rate was that NT males gained on average from 3.6 to 5.2 
gr/day per antler, while this figure was about 10gr/day per antler for T males. At the onset of 
the rut, when antler growth was completed, T males showed larger and more symmetrical 
antlers than NT males. These results confirmed that in fallow deer, in addition to groaning 
and scent marking, also antler size and symmetry reflect the social status and dominance, 
which, in turn, represent an honest advertisement of male phenotypic quality. 
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The coexistence of alternative reproductive strategies represents a central 
phenomenon in evolutionary ecology. The butterfly Pararge aegeria illustrates this 
phenomenon having two male mate-locating strategies existing simultaneously within a 
population. Male perchers (“perching” strategy) defend a sun-lit patch on the forest floor and 
wait for females to mate with. Patrolling males (“patrolling” strategy) fly through the habitat 
actively searching for females. It has been suggested that perchers should have a higher 
fitness than patrollers and that this strategy should, over time, become the main strategy 
observed in a population. This, however, does not appear to be the case. According to game 
theory, the coexistence of alternative strategies should occur when the costs and benefits of 
each strategy differ in function of intrinsic or environmental factors. Since male mate-
locating strategies are associated with different types of flight, we predict that there will; 1) 
be differences in investment in flight morphological traits between perchers and patrollers, 
and 2) that the physiological costs associated with flight will vary depending on the strategy 
adopted. Any resources used during flight are no longer available for use in reproduction. 
Our analyses confirm morphological differences between strategies; perchers are heavier, 
have paler forewings and have higher wing loading than patrollers. But we also report on 
preliminary data about the effect of flight activity on male reproductive investment 
(spermatophore mass and sperm number) and we discuss relative to the different behavioural 
strategies. 
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DO FEMALES PREFER TO MATE WITH DISSIMILAR MALES? 
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Mate choice is one component of sexual selection. When “choosing” their mates, 
females may gain direct or indirect benefits. Genetic (indirect) benefits have received a great 
attention these three last decades. If the “good genes” hypothesis has received many 
supports, particularly in birds, the recent development of molecular tools has allowed testing 
an alternative hypothesis recently proposed, the “genetic compatibility” hypothesis. Here, I 
examine whether genetic compatibility is an important benefit driving female mate choice. I 
mainly focus on birds and mammals. 
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CONTROL OF COPULA DURATION: POLYANDROUS FEMALES 
MANIPULATE SPERM TRANSFER 
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In polygynandrous mating systems, sexual conflict can arise on the number of 
partners and on the reproductive investment of each sex. Particularly, traits that control 
sperm transfer can have quite different optima with regard to female and male fitness. 
Indeed, female behaviour may have evolved to ensure fertilization, favour preferred male 
through longer copulation or promote post-copulatory mate choice. Behavioural mechanisms 
have been poorly studied in taxa, such as reptiles, where sperm transfer is driven by copula 
duration rather than by the number of copulations. In the present study, we investigate in the 
common lizard (Lacerta vivipara) whether males and females control copula duration. In a 
sequential mating context, we study how mate choice and copulatory behaviours vary with 
individual quality (e.g. coloration, fitness-related physical performances) and mating history 
(number of previous copulations). We principally disentangle the respective role of both 
sexes in this conflict for sperm transfer. Both sexes become more choosy in second mating 
opportunities, with male preference for virgin females. Our results show that females control 
copula duration and hence sperm transfer and may therefore bias paternity. Nevertheless, no 
evidence was found that females favour high-quality males through longer copulation. 
Strong inter-individual variation appears for mating strategies and copula duration, 
suggesting individual patterns of multiple mating. Here, we suggest that female lizards may 
use both pre-copulatory mate choice and control of copula duration to maximize the benefits 
of multiple mating. 
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In biparental species, mate choice is expected to be mutual. In many fish species, 
body size is an important criterion of mate quality because larger males provide more 
effective defense and larger females are more fecund. In Neolamprologus caudopunctatus, a 
biparental cichlid, we found a significant pattern of assortative mating by body size. We 
investigated whether individuals invested in breeding according to their size, and 
presumably quality, relative to that of their mates. We experimentally produced pairs of 
widely contrasting male and female body size differences to determine whether 
disproportionately smaller partners would compensate for the quality gap by investing more 
in breeding. First, we found that females invested more in nest construction, whereas males 
invested more in territorial defense. Further, during 7d trials, mate size differences were 
significantly correlated to breeding effort. Males showed increased defensive behavior when 
paired with comparably sized mates, but not when mated with much smaller females, 
suggesting that males invested more when paired to higher quality mates. Females paired 
with disproportionately large males made a significantly higher effort in nest-building at the 
onset of pair-bonding than females paired with comparably sized males. These results may 
help explain the widespread occurrence of assortative mating and support the prediction that 
disproportionately smaller mates attempt to close the quality gap by increasing their 
breeding effort.  
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Siblicide (i.e. fatal aggression between sibling chicks) is mainly due to food shortage, 
which has always been considered as caused by low environmental food availability. 
However, differential allocation hypothesis predicts that females should reduce their 
parental investment when mated with unattractive males. Food shortage causing siblicide 
may thus be caused by females mated with low quality males. We tested this hypothesis in 
the Black-legged kittiwake, a monogamous seabird with biparental care and in which 
siblicide is common. We decreased male quality by clipping some feathers just after chick 
hatching. Control males were handled the same way except that feathers were not clipped. 
Parent and chick behaviour was then recorded for eight days. Results showed that females 
mated with handicapped males fed their chicks at a lower rate than control females. 
Consequently, experimental chicks were more aggressive and died of siblicide more often 
than control chicks. By promoting siblicide, a female mated with a male in low current 
condition may save energy for next breedings with a mate and/or chicks in better conditions. 
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UNDERSTANDING DISPERSAL: INFORMATION, FITNESS 
EXPECTATIONS, AND MOVEMENT RULES  
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Dispersal research has become an important and blooming topic in ecology. Yet we 
are concerned that current research is unnecessarily incoherent and often lacks a focus on the 
movement underlying dispersal and its evolution. Here we propose a unifying research 
scheme that is applicable to all kind of organisms and situations. In our view, observable 
dispersal is the outcome of movement rules that account for (actual) information about the 
environment and/or the internal status to maximize fitness expectations in light of past 
experience in variable landscapes. Experience can be formed about statistical attributes of the 
habitat, social environment, or the landscape and be built by individuals (learning), by groups 
(culture), or by natural selection in the genome. Depending on the organism studied the rules 
may be very simple or very complex but the concept applies nonetheless to all kind of 
organisms and movement. We suggest that future research should address four fundamental 
areas. (1) What information is available and what are the abilities to collect them? (2) How 
can experience be built and stored? (3) How are internal and external cues (triggers) 
quantitatively linked to movement decisions? (4) What are the investment costs, the risks, and 
the opportunity costs of dispersal? To answer these questions input from different fields like 
neurobiology, physiology, behavioural ecology, or landscape ecology will be required. 
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According to the Umwelt theory by Jakob von Uexküll, each organism perceives the 
surrounding landscape in a subjective way, thus creating a multitude of cognitive worlds in 
which resources’ meaning is strictly related to the context. For every function associated to a 
corresponding resource, a specific eco-field (a spatial configuration carrier of meaning) is 
requested, and the quality of each eco-field contributes to the overall habitat suitability in 
individuals and in populations. Robin (Erithacus rubecula) is a common bird wintering across 
the Mediterranean region and seems a good candidate to test experimentally the eco-field 
thesis. Contrarily to other winter visitors, Robin maintains territorial habits even outside the 
breeding season. It seems reasonable to link the intensity and variety of his acoustic repertoire 
with the trophic quality of the selected territory. In order to investigate such relationship, 100 
foraging sites were provided in a rural area in the Northern Apennines (Italy) from October to 
January 2008. Acoustic activity was recorded in 40 of these foraging sites at the sunrise and at 
the dusk by using digital recorders. Sound data was processed identifying the information on 
selected frequency classes and counting directly the number of acoustic activity of robins, as 
well. Robins show high preferences along the foraging sites, distinguishing between adjacent 
sites apparently identical. The spatial distribution of the acoustic activity seems independent 
from the foraging activity at least at the scale of the experimental matrix, especially at dawn 
and at dusk. This fact allows us to argue that acoustic activity could be used as a specific 
acoustic eco-field to maintain a territory and not as a simple indicator of foraging suitability, 
and that the cognitive landscape of robins (and presumably to other birds species as well) is 
much more complex than we expected. 
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Nectar is a key resource of several insects, including adult butterflies, and plays a 
significant role in several plant-insect interactions. Habitat selection includes the perception 
of, and responses to, a number of environmental cues that help organisms to exploit different 
ecological resources including food. Ecological resources typically are heterogeneously 
spread in space and over time. Ecosystems under severe anthropogenic influence (e.g. 
agricultural landscapes) provide an interesting model for the study of behavioural response to 
major changes in the quality, quantity and configuration of important ecological resources. 

We address patterns and consequences of nectar-use in a community of common 
satyrine butterfly species in intensively vs. extensively managed agricultural landscape 
(mainly grasslands with roadsides and hedgerows). We studied foraging behaviour and nectar 
choice with observational data in four sites located in the Famenne region (Belgium). All of 
them were permanent grasslands bordered by a wooded area on the north side, with similar 
soil and climate conditions. Two of them were managed intensively, whereas the other two 
were located in natural reserves and they were extensively managed. We will present the 
preliminary field data of the summer of 2008 allowing an analysis of flower availability and 
behavioural responses of different butterfly species (both males and females).  

Finally, perspectives on future experiments will be explored. We will, for example, 
focus on searching behaviour relative to nectar offer in the different types of landscape. 
Nectar choice experiments relative to life history traits (e.g. longevity and fecundity) will be 
discussed as a relevant way to better estimate challenges of different butterfly species in fast 
changing anthropogenic landscapes.  
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Habitat selection is assumed to be an adaptive behavioural trait in birds, amongst 
several other organisms. Individuals are therefore often supposed to have a perfect knowledge 
about habitat qualities and, hence, to be free to choose the best available habitats in order to 
maximise fitness. Resources found in these habitats may, however, vary in time and space, 
which induces organisms to rely on cues predicting local habitat quality (e.g. food 
availability, parasite rates, predator shelters). Migratory birds are especially concerned by the 
use of such cues, as they are often time-constrained in the choice of a suitable breeding 
habitat. In anthropogenic landscapes, where changes occur rapidly, cues may become 
decoupled from the underlying habitat quality. Behavioural mistakes may lead to non-
adaptive habitat selection, in which poor-quality habitats are preferred over better ones. Such 
altered habitats are called ecological (or evolutionary) traps and may lead to significant 
population decline. Using the Red-backed shrike (Lanius collurio) as model species, we 
studied habitat selection patterns in intensively human-altered landscapes, composed of a 
mixture of agricultural and forest habitats. These last ones have recently been invaded due to 
improved forestry management. Based on our preliminary results, we show that habitats in 
forest landscapes are selected first (preferred) but this choice infers at least two negative 
effects on fitness: number of nestlings and total nest biomass are reduced. On the other hand, 
nestling condition is higher in forest habitats, indicating a probable trade-off in reproductive 
investment between both landscapes. Therefore, we will further evaluate whether these “new” 
habitats represent ecological traps for this species. Data on parental morphological attributes 
and nest predation rates are also compared between forested and agricultural landscapes. 
Finally, the relationship between habitat selection and conservation issues is addressed. 
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The dispersal rate determines the rate of mixing between hybridizing populations and 
hence the propensity of the formation of new combinations. The dispersal and movement in 
amphibians is highly dependent on environmental factors such as moisture and the quality of 
migration corridors. The aim of our study is to present the movement dynamic and strategies 
in the Bombina hybrid zone near Apahida (Romania). The captured toads were marked by toe 
clipping, they were also photographed in the ventral part in order to be recognized based on 
their individual belly pattern. In 2001, from a total number of 317 individuals 34 (10.7%) 
were recaptured and photographed, whereas in 2002 from a total number of 225 toads 6.2% 
(13 individuals) were captured. From the 317 toads captured in 2001, 8.2% (26 individuals) 
were recaptured in the next year. 70% of the recaptured toads were found in the same site, 
while 30% of them were recaptured in other sites than the original. Fewer recapture events 
were registered for females (28% of captured individuals were marked) while males were 
more often recaptured (36% of captured individuals were marked). Our capture-recapture 
study underlines the fact that a continuous influx of new individuals exists in the waterbodies 
in Apahida area. A great ratio of new animals was seen in each site with the occasion of every 
visit. However, the recapture data show, that the toads are using the strategy of “residence” 
most of the recaptured animals being recaptured consecutively at the same site as originally 
found. Even if they choose the other alternative - the migration strategy -, the observed 
dispersal distances are very short. 
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Dispersal (movements of individuals between breeding sites) has long been considered 
as a key life-history trait for ecological and evolutionary processes such as gene flow, local 
adaptation, evolution of altruism, etc. in natural populations. Many theoretical models have 
therefore investigated ultimate causes of dispersal evolution. However, proximate 
mechanisms of dispersal in natural populations remain poorly known, especially in vertebrate 
species. Dispersal is often considered as a highly plastic, context-dependent behaviour, with a 
multi-factorial external determinism and low heritability. However, a genetic basis of 
dispersal (assumed by many models) is required for dispersal strategies to evolve. 
Interestingly, resemblance in dispersal behaviour between family members has been described 
in different vertebrate species, among which collared flycatchers (a small migratory passerine 
bird). In the study population, located in Sweden and monitored in a patch study area since 
1980, dispersal is easily defined at the individual level by a change of breeding patch between 
years. Siblings, on the one hand, and parent and offspring, on the other hand, show a 
significant similarity in dispersal probability. Starting from this example, I will investigate the 
potential causes of such resemblance (relative influence of genetic, maternal and 
environmental factors), and discuss some of its consequences, on a methodological and 
evolutionary point of view.  
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Effect of density on the dispersal of Insects is well known but, when the information 
of the density is taking into account is not very well study. In this study in lab condition, we 
focused at what time; the information of the density is taking into account to emigrate 
decision on grasshopper Euchorthippus elegantulus. We tested 3 ages (juvenile of 15 days; 
juvenile of 25 days and adult no sexually mature) and 3 densities during the rearing (5/box; 
10/box; 20/box). Then, at the time of the experimental, a tube is placed against the box with a 
mechanist to avoid the way back. Moreover, during the 2 days of the presence of tube, the 
density is change in the box for the box with 10 grasshoppers: either 5 or 10 or 20. The aim is 
to know if the decision to emigrate is dependant of the density during the rearing or just at the 
moment of the tube is placed. The result show that, more the grasshoppers are old, more the 
emigration rate is important. Furthermore, the grasshoppers placed at a density of 10 all the 
time and the ones with a density of 10 then 5 during the experimentation have a weak 
emigration rate (in mean: 0.05). In the opposite, grasshoppers with a density of 20 all their life 
and the ones with a density of 10 then 20 at the experimentation time, have a stronger 
emigration rate (in mean: 0.17). Finally, the grasshoppers placed at a weak density (5) have a 
emigration rate corresponding to the strong density (20). These results are discussed in regard 
with the impact on the dynamic of population. The pattern (size and weight) of the emigrants 
will be analysed.  
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In populations experiencing demographical changes, gene flow is expected to vary as 
the result of an unstable balance between the competing processes of genetic drift and 
migration. The influence of genetic drift would predominate that of migration when 
population decrease while the reverse would occur during a population increase. Cyclic rodent 
populations are extreme examples of high demographic instability and then good candidates 
to test for these general predictions. In this study, the multiannual genetic structure of a cyclic 
rodent was analyzed using a sample set of 829 common voles trapped over three complete 
cycles (from 1999 to 2007) and genotyped at 10 microsatellite loci. Gene flow was estimated 
using genetic diversity and differentiation parameters. We tested the prediction that all genetic 
parameters vary along time, and that these variations are related with vole densities. Genetic 
diversities were expected to decrease and genetic differentiation to increase during low 
numbers, and the reverse was expected during high numbers. Overall the predictions were 
verified in our dataset with slight but significant temporal variations of all genetic parameters. 
We conclude that the decrease of gene flow related to genetic drift during low numbers is not 
fully compensated by eventual change in migration patterns. Symmetrically, gene flow is 
higher during high numbers, and allows the recovery of genetic diversity as well as the 
decrease in genetic differentiation. Gene flow analyse do not allow separate estimations for 
genetic drift and migration because it measures the result of both processes altogether.  
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Predator-prey interactions occur in geometrically complex environments which play 
an important role in the success or failure of attack and escape strategies. The focus of this 
study is the leaf litter in forest where crickets and spider predators live on. Crickets use air 
flow produced by running predators like spiders to escape but the background noise has not 
been quantified yet. Characterising background air flows over leaf litter surfaces, however, 
requires that we first determine the structural geometry of litter. The litter consists of plants 
debris which are little or not transformed and which accumulate on the forest floor. The aim 
of the work is to characterise litter spatial structure with a high resolution, and to establish a 
functional link between spatial organisation and leaf litter characteristics. Then, we assess the 
possible effects on the predator-prey interaction. Different oak-beech litter samples (size 
0.5 m x 1 m) were scanned using a laser. The laser allowed us to determine the 3D 
microtopography of litter surface with a spatial resolution of 0.5 mm. Two different meshing 
were applied to litter 3D maps using spatial statistics. An experimental variogram was 
calculated to describe the spatial structure of the litter. We also measured the characteristics of 
the litter components (leaf and fragment lengths...). We found a high variability in the shape 
of the variogram. Interestingly, this variability is not explained by the leaf length but rather by 
the length of the leaf fragments which compose the litter surface. We established a functional 
link between the various components of the litter and the properties of the variograms. 
Furthermore, a transect analysis demonstrated that a predator can run only over a very small 
distance at the litter surface. The spatial structure of the leaf litter is expected to play an 
important role in predator-prey interactions.  
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Besides differentiation of diets, differences in habitat preferences and circadian 
activity are the most important mechanisms diminishing interspecific competition in multi-
species communities. These mechanisms were investigated in the National Park “Ujście 
Warty” (western Poland) inhabited by eight species of rodents and three species of shrews. 
Two study plots were established in different macrohabitats: wet “reed plot” and drier “grass 
plot”. In both plots and all seasons, 5-day trapping sessions were performed using 50 wooden 
box-traps and 15 pitfalls set in a grid. Simultaneously with trapping, habitat analyses 
(including ground wetness, plant cover and invertebrate availability) were performed on each 
plot. The reed plot was more wet, covered with higher and more nutritious vegetation than the 
grass plot. Also the quantity and variability of invertebrates was much higher on the reed plot. 
In consequence, the numbers of species and individuals of both rodents and shrews were 
significantly higher on the reed plot than the grass plot. Among mice, Apodemus flavicolis 
occupied all microhabitat of the reed plot but did not occur on the grass plot, A. agrarius 
preferred only dry microhabitat of the reed plot, A. silvaticus occurred in dry microhabitats of 
both reed and grass plots, whereas Micromys minutus occurred only in the most dry 
microhabitat of the grass plot. Among voles, Microtus oeconomus and M. agrestis preferred 
very wet and wet microhabitats of the reed plot, M. arvalis occupied dry microhabitats of both 
plots, and Myodes glareolus displayed intermediate preferences. Among shrews, Neomys 
fodiens preferred very wet places of the reed plot, whereas Sorex araneus occurred in all 
microhabitats of this plot. S. minutes avoided very wet places and was the only shrew 
captured on the grass plot. Microtus voles were the only species activity during the day, 
whereas the other species of rodents and shrews displayed mostly nocturnal activity.  
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Bees solve complex cognitive problems everyday. When they leave their nest to 
forage, bees are faced with a diverse and dynamic floral market. How foragers decide which 
flowers to visit, and how quickly they adapt to changes in the availability of these floral 
rewards, can have serious consequences on the success of their colony. Like honeybees, 
bumblebees are sensitive to the amount of rewards they collect from the flowers they visit, 
and can respond rapidly to changes in availability of pollen and nectar. Colour is an important 
cue for flower detection and discrimination, and bees can learn to associate floral colour and 
reward. We evaluated the learning performance of bumblebees (Bombus terrestris) from 
multiple colonies in an ecologically relevant associative colour learning task under laboratory 
conditions, before testing the foraging performance of the same colonies under field 
conditions. We demonstrate that variation in learning speed among bumblebee colonies is 
directly correlated with foraging performance, a robust fitness measure, under natural 
conditions (Raine and Chittka 2008, Proc. Royal Society B 275:803-808). Colonies varied in 
learning speed by a factor of nearly five, with the slowest learning colonies collecting 40% 
less nectar than the fastest learning colonies. These results suggest strong selection for higher 
learning speed in bumblebees. 
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Learning is an individual’s ability to modify and adapt its behavior during its lifetime. 
The ability to learn plays an important role in the strategy of foraging. In Drosophila 
melanogaster, which feeds on decaying matter, it determines their capacity to recognize the 
odours associated with the food of best quality (good nutrients, no disturbance etc.). Learning 
and memory vary both between and within species. Intraspecific variation in both short-term 
and long-term memory has been demonstrated/observed in natural populations of the fruit fly. 
To find the genes underlying such natural variation, one approach is to study isogenic 
populations, obtained by strong inbreeding. An important question is how inbreeding itself 
affects learning ability, because inbreeding increases the proportion of homozygous genes in 
the population. In human populations, brother-sister mating is generally avoided to prevent 
the birth of children with cognitive deficiencies. Here we compared the ability to associate an 
odor with a mechanical shock of fly populations with different levels of inbreeding.  
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Environmental determinants of seabird population dynamics are complex, and even 
apparently healthy meta-populations such as that of the Northern Gannet, Morus bassanus 
show contrasting trends on a regional scale. This is the case for gannet colonies in the Barents 
and the Norwegian Seas, some of which show a rapid decline, while others are growing 
steadily.  

We tested the hypothesis that current population trends are conditioned by food 
availability using foraging trip duration as a proxy of foraging effort (because of its 
significant relationship with foraging range in gannets). We compared the foraging effort of 
birds from the different colonies, contrasting them with similar data available for more 
dynamic colonies in France and the British Isles. Results strongly suggest that gannets from 
Norwegian breeding sites benefit from good feeding conditions, and that other factors such as 
Sea Eagle Haliaeetus albicilla harassment and/or human disturbance are likely drivers of 
current gannet population trends along the Norwegian coast.  
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In Portugal, under lack of the dominant species (Neomys fodiens Pennant, 1771), a 
competitive release can be expected in morphological, ecological as well as behavioural traits 
of the Mediterranean water shrew (Neomys anomalus Cabrera, 1907). Diving skills and 
efficiency in underwater foraging were investigated in 9 individuals of N. anomalus trapped 
in Serra da Estrela, central Portugal. Swimming and diving shrews were video-recorded in 
lateral distant, lateral close-up and dorsal views (each lasting 5 min) and later screen pictures 
and play-backs were analysed in detail. Foraging efficiency was assessed by video-recording 
of shrews foraging for 3 hours in a large terrarium with food portions distributed in terrestrial 
and aquatic parts. Our results were compared with results of Rychlik (1997) and Soares & 
Rychlik (2008) who used similar methods testing N. anomalus and N. fodiens co-existing in 
the Białowieża Forest, eastern Poland.  

Diving frequency and mean duration of diving boat of Portuguese N. anomalus were 
similar to those in Polish N. anomalus, but higher diversity of diving profiles (distinguished 
according to depth, distance and dive angle) were registered in Portuguese N. anomalus. 
Tested shrews foraged significantly longer on the terrestrial part than in the aquatic part of 
terrarium, even when food portions were offered only under water. Duration of foraging in 
water was very similar in Portuguese and Polish N. anomalus, being in both cases much 
shorter than in N. fodiens. However, in contrast to Polish N. anomalus, some Portuguese 
N. anomalus were able to find and take food portions from deep water, which was previously 
observed only in N. fodiens. These results, along with information about habitat selection 
(Rychlik & Ramalhinho 2005), suggest that the lack of the dominant N. fodiens, allows 
Portuguese N. anomalus to use not only wading but also diving foraging mode and extend its 
ecological niche.  
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Carlos Bernstein 
 

STATE DEPENDENT FORAGING DECISIONS: THE WHYS AND THE 
HOWS OF PARASITOIDS 

Carlos Bernstein1 
1Laboratoire de Biométrie et Biologie Évolutive,UMR CNRS 5558, université Claude Bernard Lyon 1, 

Villeurbanne, France 
 
 

Ever since the early beginning of behavioural ecology, parasitoids have proved to be 
wonderful model systems to study foraging decisions. One of the fields in which parasitoid 
studies have excelled is state dependent foraging decisions. Two related tradeoffs control 
much of these decisions: the tradeoff between immediate and future fitness rewards and the 
tradeoff between egg and time limitation (i.e. having more egglaying opportunities than eggs 
to lay, or the opposite condition). These tradeoffs control 1) whether time (in nonhost feeding 
parasitoids) or hosts (in hostfeeding parasitoids) will be transformed into feeding 
opportunities (and enhanced survival) or into parasitism and immediate fitness gains; 2) 
whether low quality hosts (e.g. already parasitized) should be ignored or attacked in a bet to 
obtain offspring. These decisions depend both on the state of the animal (age, egg load, 
metabolic resources) and on the characteristics of the environment (for instance, host and food 
availability). Solving these problems means, for the behavioural ecologist, using a state 
dependent approach and for the parasitoid, the capacity to integrate information of different 
origin: the animal itself, resource availability, abiotic conditions. Examples of the ability of 
both scientist and insects will be discussed in this presentation. 
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Philippe Louapre 
 

HUMAN AND PARASITOIDS: A COMMON HEURISTIC WHILE 
FORAGING?  

Philippe Louapre1, Jacques Van Alphen1, Jean-Sébastien Pierre1 
1UMR CNRS 6553 « EcoBio », Campus de Beaulieu, Rennes, France 

 
 

For many years, behavioural ecologists suggested that Insect parasitoids foraging on 
patchily distributed resources use an incremental/decremental motivational mechanism during 
patches exploitation, which is optimal in a given environment. Unfortunately, this mechanism 
of patch-leaving decision-making cannot be observed directly in animals. We describe here a 
computer game of foraging designed to approach such proximal mechanism in man. 
Surprisingly, motivational model fits well the motivation declared by the subjects: the 
motivation to forage on the current patch linearly decreases with time and raise suddenly 
when a reward is found. Moreover, the motivational mechanism observed here converges 
with the statistical approach of the human patch-leaving decision used in another recent study. 
Our study thus supports the hypothesis that the human subjects like parasitoids uses an 
incremental mechanism to solve the patch-leaving problem. 
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Shakwat Sohel 
 

DOES TURBIDITY AFFECT SEARCHING FOR PROFITABLE FOOD 
PATCHES BY THREE-SPINED STICKLEBACK? 

Shakwat Sohel1  
1Environmental and Marine Biology, Åbo Akademi University, Artillerigatan, Finland  

 
 

Food usually has a patchy distribution and if all competitors are free to move without 
any restriction then generally each individual goes to the place where its gains will be highest. 
Information sharing models suggest that individual should join groups to improve their patch 
finding rate. Previous studies have shown that shoaling three-spined sticklebacks 
(Gasterosteus aculeatus) find food faster and also have higher food intake rates. But it is 
unclear how efficient sticklebacks will find profitable food patches while facing sudden turbid 
condition due to algal bloom, which is a common phenomenon in the Baltic Sea due to 
eutrophication and anthropogenic development. We investigated the efficiency of three-
spined stickleback to find a food patch in different turbid condition while living is group. A 
group of six sticklebacks was offered food in patches in three turbid conditions (Clear, 
10 NTU and 20 NTU) and allowed to forage for 5 minutes. We found significant effects of 
turbidity on searching profitable food patches. Profitable food patches took longer to locate 
and feeding activity in food patches decreased with increasing turbidity. This study indicates 
the importance of future detailed study on food searching behavior of three-spined stickleback 
in the Baltic Sea as the aquatic environment is becoming worst day by day.  
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Cindy Canale 
 

EXPLORING RESPONSES OF SMALL PRIMATES TO GLOBAL 
CHANGES WITH FOOD RESTRICTION EXPERIMENTS 

Cindy Canale1, Martine Perret1, Marc Théry1, Pierre-Yves Henry1 
1Mécanismes Adaptatifs et Évolution, UMR 7179 CNRS, Muséum National d’Histoire Naturelle, 

Brunoy, France 
 
 

Understanding how animals respond to environmental change is becoming 
increasingly important as ecosystems are modified and threatened by global climate change. 
In tropical systems, climate change mainly results in an increase of the frequency and 
intensity of extreme climatic events. In this context, functioning of ecosystems and 
consequently resource availability are affected. Lemurs have evolved under the highly 
variable climate of Madagascar imposing cyclic food-shortage with an unpredictable 
interannual component.  

Using an experimental approach, we test the hypothesis that a mammal that has 
evolved in an unpredictable environment can adjust rapidly its behaviour and physiology in 
response to short-term drastic food shortage (extreme climatic event) independently of past 
food availability (“bad” versus “good” years). During 14 weeks, twelve Grey Mouse Lemur 
(Microcebus murinus), were fed ad libitum, and 12 were exposed to a chronic, 40% caloric 
restriction (RC). Then, six females of each group were exposed to a 2-weeks, 80% food 
restriction (acute treatment). Energy expenditure was quantified by daily torpor (body 
temperature) and locomotor activity, both measured by telemetric recordings. The body mass 
of individuals exposed to acute caloric restriction was negatively affected independently of 
past food availability. Does this change of body mass correspond to different energy saving 
strategies? Daily hypothermia was increased by chronic caloric restriction, with a relatively 
small effect of acute restriction. Concerning locomotor activity, it was negatively affected by 
chronic restriction. Individuals highly restricted tended to reduce their active phase reaching 
the acrophase before individuals exposed to the chonic treatment. During ‘bad’ years and 
extreme events, individuals would increase the amount of energy savings by increasing the 
lenght and the depth of torpor and reducing their activity. Our results suggest that facultative, 
heterothermic organisms may overcome climate-driven, sudden changes in food availability 
by modulating their energy savings.  
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FOOD HOARDING AS AN ELEMENT OF WINTERING STRATEGIES OF 
SHREWS. COMPARISON OF THE THREE SPECIES DIFFERING IN BODY 

SIZE AND PREY PREFERENCES  

Paweł Kardynia1, Leszek Rychlik1  
1Department of Systematic Zoology, Institute of Environmental Biology, Faculty of Biology, Adam 

Mickiewicz University, Poznań, Poland 
 
 

Shrews, because of their highest metabolic rate among mammals, have to forage 
almost incessantly in order to survive. Winter is a critical period for shrews as the abundance 
of prey decreases and fulfilling the metabolic requirements becomes more difficult. Food 
hoarding behaviour, as an element of wintering strategies, was compared in three species of 
shrews: the pygmy shrew Sorex minutus (body mass about 3 g; hunting mainly on ground 
surface on small invertebrates), the common shrew Sorex araneus (8 g; hunting mainly 
underground on earthworms), and the Eurasian water shrew Neomys fodiens (15 g; hunting 
frequently underwater on aquatic invertebrates). “Cafeteria tests”, in which a shrew was 
placed for two hours in a cage supplied with a shelter, water and six trays with food items of 
different quality and quantity, were conducted. Shrews’ behaviour was video-recorded and 
later analysed in terms of number, biomass and sequence of hoarded, eaten or abandoned food 
items. In total, 51 shrews were tested: 10 individuals of S. araneus, 5 of S. minutes and 10 of 
N. fodiens in summer, and 10, 10 and 6 individuals of respective species in winter, each shrew 
being tested three times. Simultaneously, availability of terrestrial and aquatic prey was 
monitored in the wild.  

S. araneus hoarded the largest number of food items and N. fodiens the smallest 
number. Only the common shrew hoarded significantly more food items in winter then in 
summer. In winter, food hoarding tendency in shrews seems to correlate with the accessibility 
of their prey, rather than with shrews’ capacity to store energy in body. The earthworms 
descend into deeper unfrozen layer of soil, which is not accessible for S. araneus. Contrary, 
the relative high abundance of their prey makes S. minutus and N. fodiens less vulnerable to 
starvation, so their hoarding behaviour is less intense.  
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Xavier Fauvergue 
 

MATE-FINDING AND THE SUCCESS OF BIOLOGICAL INVASIONS: 
THEORY AND EXPERIMENTS 

Xavier Fauvergue1 
1UMR INRA – UNSA – CNRS 1301 « Interactions Biotiques et Santé Végétale », Sophia Antipolis, 

France 
 
 

Individual behavior is susceptible to determine the fate of fortuitous and planned 
animal introductions for a number of reasons. One such reason is that some behaviors are 
sensitive to the decrease in size or density which prevails in recently introduced populations. 
For example, behaviors involved in cooperation among individuals may be more difficult to 
achieve at low population size or density; this may yield to low individual fitness and in turn, 
to low population growth rates. When fitness is very low, population growth rate may become 
negative, a situation which inexorably drives small populations into an extinction vortex.  

Such a process is referred to as a component Allee effect at the individual level, and a 
demographic Allee effect at the population level. With such an explicit integration of scales, 
the Allee effect stands as a firstclass theory to link behavioral ecology to population 
dynamics. And because the Allee effect addresses problems occurring in bottlenecked 
populations, it is a central theory to approach questions from invasion biology, conservation 
biology, or biological control.  

In this talk, I will briefly review the theory of Allee effect in the frame of biological 
invasions. I will focus on Allee effects which involve individual behaviors. And I will then 
show how theoretical predictions can be tested with experimental introductions of parasitoid 
wasps for the biological control of insect pests. 

This work can be read in Fauvergue & Hopper (in press) “French wasps in the New 
World: experimental biological control introductions reveal a demographic Allee effect.” 
Population Ecology (July 2009). Fauvergue et al. 2007. Invading parasitoids suffer no Allee 
effect: a manipulative field experiment. Ecology 88(9): 23922403. 
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Vincent Harraca 
 

IN THE WAY TO UNDERSTAND HOW BLOOD SUCKING INSECTS 
FIND US 

Vincent Harraca1,2,3, Patrick Guerin2, Rickard Ignell3, Camilla Ryne1 

1Laboratoire d'Écologie Chimique et Écotoxycologie, Université de Lund, Sweden 
2Laboratoire de Physiologie Animale, Université de Neuchâtel, Switzerland 

3Laboratoire d'Écologie Chimique, Université Agricole d'Alnarp, Sweden 
 
 

Using a number of sensory cues, haematophagous insects successfully exploit their 
vertebrate hosts and find refuge to efficiently digest their blood meal. Among the various 
sensory adaptations to succeed in these actions, their chemosensory system plays a leading 
role. Olfactory receptor cells mainly located in chemosensilla on their antennae permit the 
detection of volatile molecules from a distance that can modify their behaviour. Using 
electrophysiological methods such as electroantennogram or single sensillum recordings, we 
are able to identify which compounds these insects are able to perceive. These methods permit 
to bring out the molecules smelled by the insect among the large mixture composing the 
odour of a host or a refuge. Following these tests on the olfactory system, behaviour 
experiments can be completed to assess the effect of these selected molecules on the insect's 
behaviour. In laboratory under controlled conditions that mimic the environment, different 
apparatus can be used. A wind tunnel equipped with a 3d tracking system permits to quantify 
precisely the flight of insects in response to various stimuli. Thus, we measured some 
characteristics of tsetse fly approach to the host using both vision and olfaction. For walking 
arthropods, the locomotion compensator is an elegant method to accurately measure the 
modifications of behaviour due to a stimulus. Using this machine, we are currently working 
on odours that can attract the bed bugs who are re-invading developed countries. Then, all 
these results can be used to improve the efficiency of field tests which are usually time 
consuming. As most of the blood sucking insects are vectors of disease, effective baited traps 
permit to improve catches and regulate their populations. 
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Apostolos Pekas 
 

FORAGING AND FEEDING PATTERNS OF ANTS ON CITRUS 
CANOPIES: POTENTIAL INFLUENCE ON SUGAR AVAILABILITY FOR 

NATURAL ENEMIES 

Apostolos Pekas1, Alejandro Tena1, Amparo Aguilar-Martí 1, Ferran Garcia-Mari 1 
1Instituto Agroforestal Mediterráneo, Universidad Politécnica de Valencia, Valencia, Spain 

 
 

Interactions between ants and honeydew-producing hemiptera are widespread in citrus 
agro-ecosystems, and yet some of their ecological and agricultural consequences remain 
unclear. In this study, we determine the daily and seasonal foraging patterns, the spatial 
distribution, the feeding sources and the associations with honeydew producing hemiptera of 
three ants (the dominats Pheidole pallidula and Lasius grandis and the subordinate 
Plagiolepis schmitzii) that forage on citrus canopies. The dominants P. pallidula and 
L. grandis foraged in mutually exclusive territories within the field, but they both shared 
territory with P. schmitzii. The three species ascended to the canopies from April to 
November. Colony nutritional requirements and temperature are likely to shape their seasonal 
foraging patterns. The daily activity pattern of Plagiolepis schmitzii was strictly diurnal. 
Lasius grandis and P. pallidula were active during the entire day and their activity pattern 
might be tailored by a strategy to maximize honeydew recollection. Ants’ diet consisted 
principally of hemipteran honeydew while citrus nectar and predation/scavenging did not 
represent important food sources in the canopies. More than 60% of the total hemipteran-
colonies, and 100% of the Planococcus citri, were tended by ants during spring and summer. 
Considering that honeydew is the predominant sugar source available during most of the year 
in citrus agro-ecosystems, our results suggest that ant-hemiptera interactions might cause 
temporal sugar limitation for natural enemies with negative consequences for biological 
control of arthropods. 
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LARGE-SCALE INTRODUCTIONS ALTER AVERAGE BILL 
MORPHOLOGY IN MALLARD (ANAS PLATYRHYNCHOS) 

Jocelyn Champagnon1,2,3, Matthieu Guillemain1, Johan Elmberg4, Karin Folkesson4, 
Michel Gauthier-Clerc2  

1ONCFS CNERA Avifaune migratrice, Nantes, France 
2Tour du Valat, Arles, France 

3CEFE-CNRS, Montpellier, France  
4Kristianstad University, Kristianstad, Sweden 

 
 

Bill morphology is a phenotypic trait that affects dabbling ducks (Anas spp.) and their 
guilds in evolutionary as well as ecological time. In particular, lamellae located at the 
proximate part of the bill participate in resource partitioning by filtering food items and 
expelling water. In a “before-after” design, we studied changes in duck lamellar density over 
the last forty years. We focused on two species: Mallard (A. platyrhynchos) and Teal 
(A. crecca) in Camargue, southern France. Historical data were from stuffed birds collected 
during the 1960s, recent data were collected from wild birds during the 2007 hunting season. 
Our results show a decrease in lamellar density at the proximate part of the bill in Mallard but 
not in Teal. Mallard is the only duck in which massive releases are carried out for hunting 
purposes, and these activities started to become large-scales in the 1970s in Camargue. We 
hypothesize that the change observed in the average phenotype of the population is the 
consequence of the propagation of captive duck phenotypes into the wild population. Because 
captive mallards are fed on large items (e.g. Corn, Wheat or food pellets), the selective 
advantage of maintaining high lamellar density for sieving small preys may be relaxed. In 
return, the cost of having dense lamellae (potential clogging of the bill filtering apparatus by 
non-alimentary particles) remains. The observed decrease in lamellar density occurred in the 
first centimetres of the bill where lamellae are the most developed in size and where water is 
expulsed during the filtration process. Morphological modification of the feeding structure of 
Mallard is discussed in the context of niche organization within the dabbling ducks 
community. Finally, we suggest that duck breeders may not be aware of all phenotypic drifts, 
and that this deserves more attention. 
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Emmanuel Ménoni 
 

CONSEQUENCES OF THE STUDIES ABOUT THE BIOLOGY AND THE 
ECOLOGY OF THE CAPERCAILLIE ON THE FORESTRY AND THE 

NATURAL HABITAT MANAGEMENT IN FOUR FRENCH MOUNTAIN 
RANGES AND ABOUT THE CONSERVATION OF THE BIODIVERSITY 

OF THESE AREAS 

Emmanuel Ménoni1 
1ONCFS - CNERA Faune de Montagne, Montpellier, France 

 
 

The capercaillie (Tetrao urogallus) is a forest bird strongly associated to the boreal 
coniferous forests, but living in some south European mountain range, as a glacial relic. Two 
subspecies occur in France: one in the Vosges and the Jura, the other one in the Pyrenees. 
Given that the French populations are declining for the 50 last years, the ONCFS started, 
about 30 years ago, biological, ecological, population dynamic and genetic studies, in order to 
provide tools to the managers of the mountainous areas, to insure the conservation or improve 
the situation of the species. Our results, and those of other Europeans studies, allowed us to 
define precisely its ecological nest, which is strongly associated to the older forest stands, or 
with a low canopy cover. These results precise the different scales, from the individual home 
range to the metapopulation, that foresters have to consider to take into account the 
conservation of the capercaillie in the forest management. Other studies have shown a great 
sensitivity of this species to habitat changes and disturbances caused by the construction of 
ski resorts, and a significant negative effect of the mortality by collision of cables and fences 
on the growth rate of the populations. Owing to long term work with foresters, and state or 
private services deciding of mountain management, the needs of the capercaillie have been 
more and more considered as an important stake, and integrated in many decisions of 
mountain forests and neighbouring shrub lands management, at the local and at the landscape 
scale; the presence of the capercaillie is becoming a key parameter in the decision of building 
new touristic infrastructures in the mountains. This bird is designated as “Determinant 
Species” in the French net “ZNIEFF” (Natural Zones of Fauna and Flora Interest), and as 
Species of Community Interest in the UE rule “Habitat 2000”. An inventory of every 
dangerous cable for galliforms was conducted on the whole Alps and Pyrenees, and about 
25% from them are now visualized; the same program is just starting with the dangerous 
fences. Because some studies showed that the capercaillie is a fairly good “umbrella species” 
in the Pyrenees, as well as in central Europe, and in Scandinavia, it’s likely that efforts 
consumed for his conservation will be beneficial to an important number of vegetal and 
animal taxa, and to the functioning of the mountain ecosystems. Also, the efforts to diminish 
the dangerousness of cables and fences will preserve a lot of individuals of several species 
(galliforms, raptors, passerines, owls), usually killed by these human constructions. 
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IMPACTS OF REGULATION METHODS ON THE ECOLOGY AND 
BEHAVIOUR OF FERAL PIGEONS IN URBAN AREAS 

Lisa Jacquin1, Gérard Leboucher2, Julien Gasparini1, Bernard Cazelles1, Anne-Caroline 
Prévot-Julliard 3 

1Laboratoire Écologie et Évolution, UMR 7625, Université Pierre et Marie Curie, Paris, France 
2Laboratoire Éthologie et Cognition Comparées, Université Paris 10, Nanterre, France 

3Laboratoire Écologie, Systématique, Évolution, Université Paris 11, Orsay, France 
 

 
 Feral pigeons are one of the most successful species in urban area. As they reach high 

densities and cause nuisances in cities, several regulation methods have been tested to 
regulate populations, such as culling or sterilization. However, these regulation methods 
turned out to be not efficient or not well accepted by citizens. Recently, an alternative ethical 
regulation strategy based on the installation of artificial breeding facilities such as pigeon 
houses has been tested to limit local nuisances. It aims at removing a population from a 
sensitive place to another, at limiting reproduction by removing or sterilizing eggs and at 
maintaining a small but healthy population. The removing of eggs constitutes however a 
strong evolutionary pressure which can select for different behaviours. In this study, we tested 
the effect of egg removal procedures on the breeding behaviour and the maternal investment 
in the quality of eggs in pigeon houses around Paris. We showed that egg removal carried out 
for management purpose leads to an intensification of egg-laying rhythms and to a decrease of 
egg quality in term of composition and hormonal content. This study suggests thus that 
individuals may respond quickly to the environmental pressure caused by humans with 
potential consequences on the sanitary status of parents and chicks. We thus advocate to take 
into account such ecological and evolutionary approaches in the elaboration of management 
protocols in order to limit the population growth and maintain a healthy population.  
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AN ATTEMPT TO EVALUATE GORILLAS EXHIBITS IN SELECTED 
EUROPEAN ZOOLOGICAL GARDENS 

Robert Zubkowicz1 

1Department of Landscape Architecture, Warsaw University of Life Sciences, Warsaw, Poland 
 
 

The aim of this presentation is to identify the major problems of creating and 
enrichment environment of gorillas living in captivity, as well as to point out the best 
exhibitions. The problems connected with the issue include the creation of new environment 
projects, bearing in mind the needs of particular animals, and simple methods of enrichment, 
which may be put to use by the keepers of the animals. Information from literature on the 
biology of gorillas (their natural environment, biotic dependencies, behaviourism, 
stereotypical and pathological behaviour), as well as breeding animal data (breeding 
guidelines, behaviour measurement, environment enrichment, plans and descriptions of 
enclosures) have all served as a basis for identifying seventeen factors which influence the 
creation and the enrichment of gorillas’ environment. The factors were divided into four 
groups, according to their importance: A - social relations, B - social conditions, C - enclosure 
equipment, D - climatic conditions. The groups were assigned a k coefficient, which equalled 
the values of 10, 5, 2, and 1 respectively. Group A (k=10) includes: data about the group, 
maternal experience of the females / “hand births”, reproduction / contraception, 
stereotypical / pathological behaviour. Group B (k=5) includes: the size of the inner and outer 
enclosure, the possibility of alienation, the availability of rooms, arrangement / flexibility of 
the enclosure, the way of distributing food. Group C (k=2) includes: the enclosure's 
components/toys, the fence, the water, the vegetation, the ground of the enclosure/the relief. 
Group D (k=1) includes: the heating, the ventilation/airing, the lighting, the humidity, the 
position. I visited eleven zoological gardens and analysed the collected material from the 
point of view of the identified factors, which were graded according to a ordinal scale from 0 
to 3 and multiplied by the k coefficient. The resulting values of the particular factors and their 
interdependencies, have all determined which factors are the most important ones for the 
creation and enrichment of the environments intended for gorillas that live in captivity. 
Moreover, by means of summing up of the results I was able to select the best designed 
gorilla exhibitions, which are the ones in the zoological gardens of Cologne, Münster and 
Hanover. 
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GENETIC STRUCTURE OF BARN SWALLOWS HIRUNDO RUSTICA 
POPULATIONS 

Sophie Dardenne1  
1Unité de Biologie du Comportement Université de Liège, Liège, Belgium 

 
 

Cooperative and dispersal behaviours can be observed in a population. Nevertheless, 
their evolutive route can be viewed as opposite: on the one hand, dispersal evolution is based 
on kin-competition avoidance (Clobert et al. 2001). On the other hand, kin selection is 
supposed to be the main force for the evolution of cooperative behaviours. This last theory 
supposes relatedness between cooperators (Hamilton 1964). Then, without genetic population 
structuring, dispersal is acts against the evolution of cooperative behaviours. Conversely, if 
cooperation provides benefit in terms of inclusive fitness, it decreases kin-competition and 
can favor philopatry (return of adults to their birth place). I use genetics to investigate the 
relationship between social structure and genetic similarity among barn swallows. 
Specifically, we test two hypotheses to assess the correlation between genetic relatedness and 
social grouping. First, we expect individuals nesting in colony to be more related than 
expected from random association between birds. Second, the relatedness between mates in 
pairs would be higher than expected if mating is random with respect to relatedness. We used 
three years of genetic data (microsatellites profiling) from the barn swallow Hirundo rustica 
populations in a rural area in Belgium, where there is a considerable density of this species (a 
hundred of pairs in colonies with maximum seven pairs). This study species exhibits some 
cooperative behaviours (communal nest defence and cooperative feedings of nestlings) and a 
high rate of natal dispersal. Moreover, this species presents an important natural variability in 
colonial behaviour: some pairs breed isolated and others aggregate themselves in colonies 
(about ten pairs) (Møller 1994).  
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HOW BEHAVIOR AND VOCAL COMMUNICATION BETRAY SOCIAL 
ORGANIZATION IN ZEBRA FINCH 

Julie E. Elie1, Hédi A. Soula2, Nicolas Mathevon1, Clémentine Vignal1 

1Laboratoire Écologie et Neuro-Éthologie Sensorielles, Université Jean Monnet, Saint Étienne, 
France 

2RMND INSERM U870, INSA, Lyon, France 
 
 

Species forming stable social groups maintain their cohesion by establishing valuable 
relationships (clear reciprocal friendly behaviors between two individuals with none or little 
agonistic conflict). Such bonds have mainly been observed in mammals and recently 
described in juvenile corvids. So far, nobody asked whether valuable relationships exist in the 
numerous flock-forming species, mainly because the reproductive pair-bond is the only stable 
social link in this case. Zebra finches (Taeniopygia guttata) are gregarious songbirds known 
to form life-long pair-bonds. In this study, we quantify well-defined behaviors that describe 
social links in a zebra finch group. In a group with balanced sex-ratio, birds form male-female 
pair-bonds that are not only reproductive but represent also real valuable relationships. In 
order to test the stability of this social organization based on pair partnership, we study the 
relationships set up in groups of varied sex ratio. The basis of social organization is 
unchanged by unbalanced sex-ratio: zebra finches establish pair-bond with the available 
partner, regardless of the sex. So, before a reproductive link, the pair-bond is a real valuable 
social relationship in this gregarious passerine. Social grooming or preening is the main way 
to establish and maintain partnerships, but vocal communication could also service group 
cohesion. In a zebra finch group, vocal communication should thus reflect social network. 
Using a home-made threshold-based automatic system, we measure differential acoustic 
dynamic in groups with varied sex-ratio. To confirm that pair-bonding affects the vocal 
network, we measure acoustic activity of birds prevented from establishing relationships by 
physical isolation. Males deprived of close social relationship vocalize more, show burst-like 
vocal activity and use differently their vocal repertoire. Because zebra finches behavior and 
acoustic communication dynamic only depend on pair-bonding regardless of the sex, we 
propose that monogamy could be more a valuable relationships than a reproductive strategy.  
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STUDY OF STRESS RESISTANCE IN CRICKETS (ACHETA 
DOMESTICUS) OF DIFFERENT LONGEVITY UNDER FOOD 

RESTRICTION AND FORCED COMPETITION FOR RESTING PLACE 

Jacek Francikowski1, Andrzej Kedziorski1, Piotr Laszczyca1, Ewa Swierczek1, Tomasz 
Sawczyn1 

1University of Silesia, Department of Animal Physiology and Ecotoxicology Bankowa, Katowice, 
Poland 

 
 

The aim of the study was assessment how competition among adult male crickets of 
the same selected strain influence survival and condition of the competitors, and also 
resistance of the crickets to short-term food restriction. Competition was assessed by placing 
20 10-day old males of a given strain into rearing box for 10 days and providing them with a 
single shelter (about 2.5 cm2 per individual). The control males had shelter area four times 
larger. The mortality was recorded daily, and stimulated activity measured at the end of 
experiment indicated crickets’ condition. In food restriction experiment the individually kept 
10-day old males were provided for 5 days with 20 mg of their standard feed (about 2/3 of 
daily intake), while control insects were provided with excess of food. The individual body 
mass was measured at 0 and 5th day of the experiment. Restricted shelter area increased 
males mortality in both strains, more in D-strain (40% absolute and 29.4% relative mortality) 
in comparison with K-strain (25% and 23% respectively). Mortality was also higher in control 
D-males than in control K-males. Stimulated activity increased in restricted long-living males 
by 30% in comparison with the control, and was significantly higher than in K-males. 
Unrestricted feeding resulted in two times greater body mass increase in K-males (15%) than 
in D-males (6.7%). Restriction caused only slight decrease of body mass in D-males (4%), 
and 11% decrease in K-males. The restriction did not influence stimulated activity neither in 
D- nor K-males. Greater vulnerability of D-males to competition stress, but not to food 
restriction (in comparison with K-males) probably resulted from its strength.  
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In feral pigeons both males and females are involved in parental care. The persistence 
of breeding pairs was examined over four years in a population of feral pigeons living under 
natural conditions in the city of Słupsk (100 000 inhabitants, NW Poland). The total initial 
sample size was 35 breeding pairs. Due to the death of some birds, 20 out of 35 pairs formed 
in the first year of the study persisted for four years of observations. From them, 30% 
divorced and the other 70% did not change the mate. The divorces were due to female 
desertion for another male (5 cases) or male desertion for another female (1 case). We 
experimentally separated original females from their mates. These females were kept in an 
isolated room. The “mourning” time of a widowed male is relatively short (2 - 7 days). This is 
likely to be the breeding strategy of this species to rear the highest number of offspring per 
season. New females laid eggs after ca 7 days. After laying we released the original females. 
They were fighting with the new females. The duration of fights between females largely 
varied from 1.2 to a maximum of 30 minutes. The outcomes of fights were different but 
typically original females were the winners and chased new females from the nesting 
territory. Males recognized the original females returning to the nesting territory, so typically 
they did not interfere in the course of fights between females. The mean time of interference 
was 0.63 ± 0.74 minutes. In the case of a draw males tolerate the presence of two females on 
their territories, this providing evidence for their strong attachment to females. The results of 
the experiment provide evidence for a strong mate fidelity in feral pigeons, but males seem to 
be more attached to females than females to males. 
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To understand the structure of a large-scale biological, social, or technological system, 
it can be helpful to decompose the system into smaller subunits or modules. We develop an 
information-theoretic approach to identify the modules of which the system is composed by 
finding an approximation to its interconnectedness. We explain the advantages of this 
approach and illustrate them by partitioning a number of real-world and model networks. The 
methods available for studying biological systems have widened our ability to gather 
comprehensive system (community)-level information on an huge number of interacting 
individuals. These data show that these systems are connected through a dense network of 
nonlinear interactions among its components, and that this interconnectedness is responsible 
for their efficiency and adaptability. This interconnectedness, however, poses significant 
challenges to researchers trying to interpret this data and to extract the principles that will 
enable us to build new theories and to make new predictions (1). A central idea in biology is 
that life processes are hierarchically organized (2-4). Additionally, it seems plausible that this 
hierarchical structure plays an important role in the systems dynamics (5). However, given a 
set of genes, proteins, metabolites, or organisms, and their interactions, we still do not have an 
objective manner to assess whether such hierarchical organization does indeed exist or to 
identify the different levels in the hierarchy.  
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The mound-building mouse (Mus spicilegus) is known to be a highly aggressive 
species in the genus Mus. However, it is also famous for its unique cooperative behavior. In 
autumn, groups of related young individuals build earthen mounds filled with seeds and other 
vegetable material, and spend the winter under these structures. During that time their 
maturity is blocked. That lengthened juvenile state should affect their social behavior, making 
the individuals more tolerant to each other. But it is also crucial to defend the mound from 
unfamiliar and cheater individuals who didn’t contribute in building that costly structure. 
House mouse has a different social system where groups of related females cooperate while 
males dominate. To study how social system is reflected in social behavior, dyadic interaction 
tests in neutral cages were performed at three ages. To test the effect of acquaintance, each 
individual were tested against a littermate and an unfamiliar individual at both ages. The 
effects of sex, age and familiarity on time spent by agonistic and amicable behavior were 
evaluated. House mice were used as reference group in each case. Both mound-building 
mouse males and females were less aggressive at the age of 60 days than house mice. At the 
age of 120 days both mound-building mouse males and females were more aggressive than 
house mice. Familiarity played an important role in mound-building mouse but not in house 
mice. Even when older mound-building mice were more tolerant toward their littermates than 
unfamiliars.  
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Population densities and seasonal trend of the pyriform scale Protopulvinaria 
pyriformis (Cockerell 1984) (Hemiptera: Coccidae), of Neotropical origin, and its parasitoid 
complex were studied on bay leaf Laurus nobilis L. (Paleartic). Their relative abundance and 
their incidence on scale populations were determined. Leaves of L. nobilis from different 
green spaces of the cities of Valencia and Castelló (Spain) were periodically sampled during 
one complete year. Protopulvinaria pyriformis showed a similar trend and it accomplished 
two generations during this period. Its main parasitoid was Metaphycus helvolus (Compere) 
(Hymenoptera: Encyrtidae), introduced 30 years ago from South Africa. The native parasitoid 
Metaphycus flavus (Howard) (Hymenoptera: Encyrtidae) was founded just sporadically. A 
wider catalogue of hyperparasitoids was also recorded: Mycroteris nietneri (Motschulsky) 
(Hymenoptera: Encyrtidae), Cocophagus lycimnia (Walker), Marieta picta (André), Encarsia 
perniciosa (Hymenoptera: Aphelinidae), Pachyneuron sp. (Hymenoptera: Pteromalidae) 
during M. helvolus peak. Parasitism rates and M. helvolus sex ratio were strongly influenced 
by scale size. Parasitism increased at the end of the spring when the scales reached the largest 
size. When average scale size decreased in summer, most of the immature parasitoids died 
and secondary sex ratio was male biased. Parasitism did not recover during autumn.  
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There are many studies on predator-prey intereactions. However, such studies between 
birds and lizards have involved only a few species and were undertaken mainly in the tropics. 
In addition, researchers did not analyse the condition of prey and the influence of parasites on 
prey selection. Both parasites and pathogens can change the morphological traits and fitness 
of their host. They can modify physiology, behaviour and reproductive success of several 
lizard species, as well as reducing mobility that can be costly in terms of foraging efficiency 
and predation avoidance. However, in some cases parasites may have a positive influence on 
lizard survival. An important pathogen for a lot of mammals and birds is Borrelia burgdorferi 
sensu lato, which was discovered only in a few species of reptiles. The role of lizards in the 
cycle of spread of the bacteria hasn’t been examined sufficiently. The aim of the our study is 
to understand how mites (mainly ticks) and mite-transmitted pathogens (mainly Borrelia 
burgdorferi sensu lato) affect lizards (Lacerta agilis and Zootoca vivipara) and their 
interaction with shrikes Lanius. 
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Bird song is very variable both between- and within-species. Males of the same 
species may differ in repertoire size and composition, however the most easy to perceive are 
probably temporal aspects of song organisation. For example, birds may sing with different 
rate or differ in pattern of posing song units in time (eventual vs. immediate variety singing). 
It is still unclear to what extent temporal song organisation depends on male characteristics 
(e.g. quality, age etc.) and context of singing (solo vs. counter-singing, mated vs. unmated 
male). In this study we have analysed recordings of the ortolan bunting (Emberiza hortulana) 
from an isolated and individually marked population from Norway. During six breeding 
seasons (2001-2006) we have recorded a few hundreds males and bioacoustically analysed 
over one thousand recordings. Here we present data only for cuts with at least 50 songs sung 
by a male during recording session. We found that the pattern of song type and song variant 
switching in time was significantly correlated with repertoire size, thus depended on males' 
vocal characteristic, which is relatively invariable during lifetime. Males with larger 
repertoires tended to switch more frequently between different types and different variants of 
song. Other variables of the temporal organisation of song output, especially song rate and 
inter-song intervals, reflected mostly the context of singing. Males singing solo achieved 
higher song rates by shortening inter-song intervals, while when interacting with rivals 
(counter-singing) inter-song intervals increased and consequently song rate was significantly 
lower. We found no significant effects of time of the day and season on temporal song 
organisation. 
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Birds eggs show a large amount of colour diversity and to date this phenomenon is 
only explained by three main hypotheses: predation, brood parasitism and embryo protection. 
Recently, it has been proposed that the blue-green colour of some eggs may function as a 
post-mating sexually selected signal of female phenotypic quality to their mates to induce 
higher allocation of paternal care. It has been suggested that maternally deposited yolk 
carotenoids may be the specific aspect of reproductive quality that the female is signalling via 
eggshell colour. Carotenoids are a prominent component of avian egg yolk and confer 
important antioxidant and immuno-stimulant roles to developing embryos and young birds. 
To date, there has been no demonstration of an association between eggshell colour and yolk 
carotenoïds level. Here we showed that the intensity of blue green colour of mallard (Anas 
platyrhynchos) reflects the amount of maternal carotenoïds in the yolk, a crucial molecule for 
offspring performance. These results support the signalling hypothesis of eggshell coloration, 
underlining its role as an indicator of trans-generational transmission of immune defences in 
birds.  
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The differential allocation hypothesis predicts that females invest more resources into 
reproduction when mating with attractive males. In this context, males have evolved 
conspicuous sexual ornamentation that can serve as honest signals of quality. We investigated 
the role of male structural feather and carotenoïd-based tegument coloration on maternal 
investment in eggs. To explore this question, we supplemented randomly chosen males with 
carotenoïds in order to increase carotenoïd-based tegument coloration, whilst others males 
were supplemented with water to act as controls. The carotenoid supplementation treatments 
of the males were inverted between the first and second clutches. Moreover, we temporarily 
blocked the access to the uropygial gland secretions with a removable mechanism in one 
group of male, whilst a second group had access to the gland secretions in order to decrease 
plumage coloration and its structure quality. We predicted that carotenoïd provisionning of 
males lead to an increase of egg investment by females and that alteration of male structural 
coloration may decrease maternal investment. We found that females modified their relative 
egg investment depending on whether males were supplemented with carotenoïds but no 
effect of preen gland manipulation was found. We conclude that females use male carotenoid-
based signals but not plumage structural coloration as an honest signal of male quality and 
adjust their investment accordingly. Future studies, should focus on the effect of carotenoids 
based signals on differential allocation of egg components. 
  



POSTERS 

Sexual selection 

 

 
91 

Jakub Glapan 
 

IS REPEATABILITY OF SONG ACOUSTIC PARAMETERS AN HONEST 
INDICATOR OF MALE QUALITY IN ORTOLAN BUNTING (EMBERIZA 

HORTULANA L.)? 

Jakub Glapan1, Katarzyna Losak1, Kamila Czarnecka1, Tomasz Osiejuk1 
1Department of Behavioural Ecology, Adam Mickiewicz University, Poznań, Poland 

 
 

Birdsong is primarily used in territorial defense and mate attraction. In mate attraction, 
most hypotheses tested the link between male quality and repertoire size or usage of specific 
“sexy” syllables. In territorial defense, different species were found to deter rivals by increase 
of song rate, song overlapping, or specific usage of song types (e.g. song type matching). 
Whichever functionally crucial song features are, they should depend on song learning 
process and likely are subject to nutritional and other developmental stresses. Males who 
managed with stress well may invest more resources to brain development and be better at 
singing. Majority of songbirds have small repertoire size and do not perform obviously high 
cost song elements. Many of them repeat single song type several times before switching to 
the next one. We analyzed recordings of 74 male ortolan buntings (Emberiza hortulana) from 
colour-ringed population located in Norway. The population is isolated, fragmented and 
characterized by biased sex ratio (only 45-75 % males were mated in 2001-06). In this study 
we tested hypothesis that repeatability of song acoustic parameters within such single type 
series is potentially an honest indicator of male quality in birds with small repertoires. We 
presumed, that only high quality males (i.e. with well developed song nuclei) are able to 
repeat song type with invariable pattern. Using generalized estimating equations (GEE) we 
found no significant relationship between repeatability of song types and male status, singing 
at dawn and daytime, singing at the beginning and in the end of song bout. However, we 
found that repeatability of song acoustic parameters was age dependent (Wald Chi-
Square = 4.159, P < 0.05). This suggests that ability of song performance is plastic and may 
develop during the life span. 
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Maculinea arion is a European xerothermic butterfly species that occupies open 
herbaceous habitats, within an altitudinal range of between 500 and 2000 m. It is an 
endangered species all over Europe, at least partially as a consequence of its peculiar life 
cycle. Until their 4th instar, larvae live on a specific food plant. Later on they are actively 
transported into Myrmica ant nests, where they live as obligatory parasites. Moreover, 
M. arion usually occur in small isolated populations. It is known that populations located at 
different altitudes have to deal with different ecological constraints, thus it is supposed that 
they show different behaviours, at least as concerns habitat selection and dispersion. Two 
populations of M. arion were studied in NW Italy, one located at 500 m and second at 1600-
1800 m. These two populations use different food plants, Thymus serpyllum, at high elevation, 
and Origanum vulgare at low elevation. Capture-mark-recapture techniques were used to 
estimate the population sizes, survival rates and dispersal. Additionally, we investigated some 
aspects of their flight behaviour, such as their daily activity pattern, habitat use and 
explorative movement. Temperature, food plant density and ant-nests distribution were also 
studied, as factors potentially influencing butterfly flight behaviour. Preliminary results 
suggest that individuals from the mountain population are more mobile, perhaps as a 
consequence of the broader local distribution of their host plant (Thymus serpyllum vs. 
Origanum vulgare).  

Habitat selection and dispersion 
  



POSTERS 

Habitat selection and dispersion 

 

 
93 

Gwendoline Clotuche 
 

HOW CAN WE PLAY WITH SPIDER MITES BALLOONS? 

Gwendoline Clotuche1, Guillaume Le Goff1, Anne-Catherine Mailleux1, Jean-Louis 
Deneubourg2, Claire Detrain2, Thierry Hance1  

1Université Catholique de Louvain, Unité d'Écologie et de Biogéographie, Louvain-la-Neuve, Belgium 
2Université libre de Bruxelles, Service d'Écologie sociale, Belgium 

 
 

Tetranychus urticae (Acari: Tetranychidae) is a phytophagous mite that forms colonies 
of several thousand individuals. These mites are able to construct a common web to protect 
the colony from external aggressions and to disperse thanks to their silk threads. Aerial 
dispersal using silk has also been observed in spiders and in the larvae of moths. In the case of 
T. urticae, the particularity is that they can achieve group aerial dispersal. Driven by high 
population densities and food depletion, individuals gather at the apex of the plant and begin 
to produce silk threads. These mites leave the plant by hanging on the end of this silk thread 
and being dispersed by the wind or a passing animal. This behaviour is known as 
“ballooning” and seems only to occur when a density threshold is reached. Despite the fact 
that T. urticae has been well studied as an experimental organism because of its agricultural 
importance, there is little information available on this atypical way of dispersal. Our aim is a 
better understanding of this interesting group behaviour. Preliminary results showed that 
balloons are formed under well defined conditions of crowding but also of humidity and 
probably plant stress. Various questions need answers: how the “balloon” is formed, who is 
involved, are there different types of balloons? 
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In metapopulation models habitat fragmentation and patch quality are important 
predictors of animals' occurrence and abundance within habitat patches. By comparing several 
landscape plots differing in fragmentation degree, it is possible to infer about fragmentation 
processes. The main aim of this study was to analyze factors affecting patterns of habitat 
occupancy and abundance of Black-headed gull Larus ridibundus (L.) in habitat patches 
located in two landscape types (with four replicates in each type): (1) fragmented, with small, 
isolated habitat patches and (2) continuous, with relatively large habitat patches and small 
distances among them. Surveys were performed twice during the breeding season in total of 
284 potential habitat patches. The breeding colonies were present significantly more often in 
continuous than in fragmented landscape. The patch occupancy was higher in larger patches 
than in smaller ones. Positive influence of patch size on the probability of birds’ occurrence 
was revealed only in fragmented landscape. Remarkably, occurrence in continuous landscape 
was positively dependent on patch isolation index while in fragmented landscape the opposite 
was true. The interaction between landscape type and population isolation (distance to nearest 
local population) was significant. The presence of local populations was positively influenced 
by proximity of migration corridors (rivers) and habitat quality (number of islets), regardless 
of landscape type. More abundant local populations occurred more often in larger patches and 
patch size influence on the number of breeding pairs was stronger in fragmented landscape. 
The local populations’ abundance (number of breeding pairs) was negatively influenced by 
patch isolation index and positively by islet number. Both relationships were more 
pronounced in fragmented landscape. These results show that metapopulation processes may 
differ according to fragmentation degree. Thus, it is impossible to state a priori predictions 
from metapopulation theory in studies carried out in system of habitat patches within one 
landscape plot.  
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The coenobial alga Pediastrum (Chlorophyta, Chlorococcales, Hydrodictyaceae) lives 
in various water habitats all over the world: lowland eu-, oligo- and dystrophic lakes, village 
and fish ponds, peat bogs, clear mountain lakes and dams. Because of a great variety of Polish 
water biotopes, they are also suitable for ecological studies on species from the genus 
Pediastrum.  

In this work four rare Pediastrum species are presented. P. musterii, P. alternans and 
P. orientale were found in eutrophic brakish lakes (Jamno, Gardno, Łebsko and Sarbsko), 
which seem to be preferable habitats for the species. This is the first record for P. musterii 
from central Europe. The species was previously noted from South America, Denmark and 
Japan. P. alternans is also known from one eutrophic lake in southern Poland and southern 
Scandinavia. P. orientale was previously recorded from Poland only once. It was also 
recorded from cold and clear biotopes in distant regions: Greenland, central Europe, Turkey 
and South America. The fourth species P. privum was found in Lake Małe Zmarłe (northern 
Poland). The locality has filled the gap in its distribution between Lithuania and the Czech 
Republic.  

So far, the four presented species have not been found by the author in any lakes and 
ponds in other regions of Poland. Ecological studies on all Polish Pediastrum species from 
various biotopes are still in progress.  
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Maculinea arion is a European xerothermic butterfly species that occupies open 
herbaceous habitats, within an altitudinal range of between 500 and 2000 m. It is an 
endangered species all over Europe, at least partially as a consequence of its peculiar life 
cycle. Until their 4th instar, larvae live on a specific food plant. Later on they are actively 
transported into Myrmica ant nests, where they live as obligatory parasites. Moreover, 
M. arion usually occur in small isolated populations. It is known that populations located at 
different altitudes have to deal with different ecological constraints, thus it is supposed that 
they show different behaviours, at least as concerns habitat selection and dispersion. Two 
populations of M. arion were studied in NW Italy, one located at 500 m and second at 1600-
1800 m. These two populations use different food plants, Thymus serpyllum, at high elevation, 
and Origanum vulgare at low elevation. Capture-mark-recapture techniques were used to 
estimate the population sizes, survival rates and dispersal. Additionally, we investigated some 
aspects of their flight behaviour, such as their daily activity pattern, habitat use and 
explorative movement. Temperature, food plant density and ant-nests distribution were also 
studied, as factors potentially influencing butterfly flight behaviour. Preliminary results 
suggest that individuals from the mountain population are more mobile, perhaps as a 
consequence of the broader local distribution of their host plant (Thymus serpyllum vs. 
Origanum vulgare).  
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In natural environment eggs of Heteroptera are exposed to many menaces, such as 
unfavorable physical conditions, predators and parasites. Hence, Heteroptera apply various 
defensive tactics to ensure their reproductive success. 

The present study involved description and classification of eggs and observations of 
reproductive behaviour of several chosen Heteroptera species. Reproduction-related 
behaviour patterns were surveyed during oviposition period. Reproduction traits studied 
included clutch size, oviposition site and oviposition mode, so far only very rarely 
investigated in that insect group. Thanks to that research, reproduction strategies applied by 
the studied species could be identified.  

Insects used as subjects in this study were kept in laboratory cultures. Six species 
belonging to the suborder Heteroptera were observed: Alydus calcaratus (Alydidae), Coreus 
marginatus (Coreidae), Myrmus miriformis (Rhopalidae), Aelia acuminata (Pentatomidae), 
Carpocoris purpureipennis (Pentatomidae), and Nabis sp. (Nabidae). Oviposition was 
observed in all observed species except A. acuminata. Further observations revealed that eggs 
of the studied species showed imporant differences in respect to chorion shape and general 
appearance.  

However, in spite of these differences some of the eggs shared several morphological 
similarities and, hence, they could be categorized into four distinct types already applied in 
earlier studied devoted to classification of Heteroptera eggs: pentatomoid (C. purpureipennis), 
miridoid (Nabis sp.), coreoid (C. marginatus, A. calcaratus) and rhopaloid (M. miriformis). 
All studied traits (oviposition site, oviposition mode, clutch form and size, and 
presence/absence of egg care) were species-specific. Three main strategies of protection of the 
offspring were thus identified: laying large clusters of eggs (C. purpureipennis), laying single 
eggs or small groups of eggs (A. calcaratus, C. marginatus, M. miriformis), and oviposition 
inside plant tissues (Nabis sp.). For each species, the so called protection index determining to 
what extent the strategy in question ensures the safety of offspring was also measured.  
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Whirligig beetles (Coleoptera: Gyrinidae) are semi-aquatic insects with a very well 
adapted morphology and propulsion system to their life at the interface between air and water. 
As their body is partially immerged into the water, swimming whirligig beetles are submitted 
to both fluid resistance and wave resistance. These resistance forces depend on the beetle 
speed and can influence directly the beetle behavior. However, little is known about the beetle 
speed. The purpose of this study was to analyze the swimming speed and leg kinematics of 
whirligig beetles on water surface in a simple environment. Whirligig beetles of the species 
Gyrinus substriatus where filmed in a large container with a high speed camera. Resistance 
forces were also derived. We found that these beetles use three types of leg kinematics, 
differentiated by their sequence of leg strokes, two types at low speed and one type at high 
speed. Relative importance of propulsion forces provided by the legs indicates that middle 
legs are privileged for low speed whereas hind legs are privileged for high speed. Four main 
speed patterns were produced with different combinations of the three types of leg kinematics, 
and the minimum speed for production of surface waves (23 cm.s-1) appeared to be an upper 
limit when beetles used low speed leg kinematics. Fluid and wave resistances evolve very 
differently depending on the beetle speed, creating two ranges where resistance forces are 
relatively low, separated by a range where wave resistance is maximum. Our results indicate 
that, as a behavioral strategy, whirligig beetles use low and high speed leg kinematics to avoid 
maximum wave drag and swim at speed corresponding to low resistances. 
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ADAPTATION TO THE PRESENCE OF A CONSTRAINT ON THE 
FORAGING TRAIL IN THE LEAF-CUTTING ANT ATTA SEXDENS 

Priscilla Barone1, Dominique Fresneau1, Vincent Fourcassié2 
1Laboratoire d’Éthologie Expérimentale et Comparée CNRS UMR 7153, Université Paris Nord, 

Villetaneuse, France 
2Centre de Recherche sur la Cognition Animale CNRS UMR 5169, Université Paul Sabatier, 

Toulouse, France 
 
 

Ants of the genus Atta cut leaf fragments in the arboreal vegetation and bring them 
back to their nest where they are incorporated into a fungus which they use as their main 
source of food. Because of the geometric method employed for cutting leaves, the size of the 
leaf fragments collected depends mainly on the leg length of the workers, and hence on their 
body size. However, some flexibility is allowed. It is known for example that ants can adjust 
the size of the fragments they cut according to the characteristics of the leaves (density, 
thickness) or in response to other parameters, e.g. the distance of the foraging material from 
the nest (Roces, 1990) or the slope of the terrain (Lewis et al. 2008). Dussutour et al. (2009) 
recently discovered another condition in which an adjustment of cutting behavior can be 
observed: when a height constraint was placed 1 cm above part of a trail linking a nest of the 
species Atta colombica to an area in which foraging material was placed, forager ants cut 
smaller and rounder leaf fragments. The present study aims at investigating the mechanisms 
involved in this latter phenomenon in the species Atta sexdens, on a finer time scale than that 
used by Dussutour et al.. Contrary to Dussutour et al., we found that ants did not respond at 
the individual level to the placement of a height constraint on their trail: no reduction in the 
size of the leaf fragments was observed. However, we observed a response at the collective 
level: after the height constraint was placed on the trail, the size of the workers declined 
progressively. This result thus provides a good illustration of the variety of solutions used by 
foraging ants to adapt to the physical constraints of their environment. 
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“REGULARS” VERSUS “OCCASIONALS”: TWO FORAGING 
STRATEGIES IN FERAL PIGEONS? 

Ahmed Belguermi1, Dalila Bovet1, Gérard Leboucher1 
1Laboratoire d'Éthologie et de Cognition Comparées, Université Paris Ouest Nanterre La Défense, 

France 
 
 

We studied the foraging behaviour of feral pigeons (Columba livia) in a zoological 
park in Paris. Preliminary observations indicated that feral pigeons use available resources 
given to resident species of this zoological park. We carried out our observations in an 
enclosure housing capybaras, and we conducted observations before and after passage of 
caretakers. Despite variations in the caretakers; feeding time in the enclosure, the pigeons 
visited more this site after than before the passage of caretakers. Thus, the passages of 
caretakers seem to signal the avaibility of food. We found two behavioural profiles among the 
population of pigeons foraging in the capybaras enclosure. Regulars arrived just after the 
passage of the caretakers and remained the longest in the capybaras enclosure. Occasionals 
were seen less often, arrived later, and stayed shorter than regular pigeons. Nevertheless, we 
cannot rule out that regulars for the capybaras enclosure behaved as occasionals for other 
enclosures and vice versa. 
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INTERSPECIFIC RELATIONSHIP BETWEEN TWO MOST COMMON 
PREDATORS IN FARMLAND, THE MAMMAL AND THE BIRD 

Lukasz Jankowiak1, Marcin Antczak1, Piotr Tryjanowski 1 
1Department of Behavioural Ecology, Faculty of Biology, Adam Mickiewicz University, Poznań, 

Poland 
 
 

The feeding ecology of the Red Fox (Vulpes vulpes) and its interspecific trophic 
relationship with Common Buzzard (Buteo buteo) were investigated in Poland, central 
Europe. In the study we wanted answer the question: why Red Fox choose sites where 
Common Buzzard are present. We obtain four kinds of data: (1) diet compositions; (2) trophic 
niche breadths and niche overlap; (3) spatial distribution of Red Fox dens and Common 
Buzzard nest, and (4) Common Vole abundance inside and outside the predators territories 
Diet composition was determined by analysis 662 scats of Red Fox and 455 pellets of 
Common Buzzard. In comparison to foxes, buzzards consumed more small mammals 
(occurrences of prey: buzzard 70.4%, fox 45.5%, biomass consumed: buzzard 83.5%, fox 
38.4%. The trophic niche breadth of Common Buzzard was narrower (2.104) than Red Fox 
(5.631) what showed that Red Fox is more generalist, however the trophic niche overlap 
between predators was high (62.1%). Red Fox dens were founded statistically significant 
often near common buzzard nest (95.4%) than other raptors nest (30.9%). Common Vole 
abundance was higher in sites where Common Buzzard and Red Fox were present than in 
sites where this two predators were not present.  
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FEEDING BEHAVIOUR OF COMMON BOTTLENOSE DOLPHINS 
(TURSIOPS TRUNCATUS) IN THE AMVRAKIKOS GULF, GREECE 

Zsuzsanna Pereszlényi1,2, Giovanni Bearzi2, Stefano Agazzi2, Joan Gonzalvo Villegas2 
1University of Pécs, Faculty of Sciences, Institute of Biology, Department of Animal Behaviour, 

Hungary 
2Tethys Research Institute, Milan, Italy 

 
 

This study focused on feeding behaviour of common bottlenose dolphins (Tursiops 
truncatus) in the Amvrakikos Gulf, Greece, attempts to reveal how feeding habits of this 
species can differ according to habitat type and food availability. The research was conducted 
from January 2007 to December 2007 in a unique ecological habitat, in the Amvrakikos Gulf, 
western Greece (39°00’ N, 20°55’ E). Data were collected during daily boat-based surveys 
performed in 136 days, with 7,065 km of total effort distributed within an area of about 
40 km². Behavioural sampling resulted in 85 h 32 min of direct observation and 
1012 behavioural samples of 5-min each. A total of 69 fish scale samples were collected 
following surface feeding events of dolphins. Results showed that surface feeding represents 
14.33% of the total behavioural budget of local dolphins with significant association with 
marine bird species. During surface feeding, dolphins targeted primarily two species of 
sardines, namely the European pilchard (Sardina pilchardus) and round sardinella (Sardinella 
aurita). This feeding strategy is rare in the Mediterranean populations which prey on demersal 
fish species. The occurrence of surface feeding fluctuated during the year but no significant 
differences were found among seasons possibly indicating that food availability may be 
sufficient year round. Analysis of spatial distribution of feeding activity showed that the study 
area may contain feeding hotspots. Some areas were found as “preferred” in terms of feeding, 
while others proved to be of lower importance as feeding sites included the eastern part of the 
Gulf where bottom anoxia and other factors may result in prey scarcity. These findings 
provide important preliminary information on the relationship between feeding habits of 
bottlenose dolphins, prey availability and habitat characteristics. The local dolphin population 
seems to show a unique foraging strategy driven by local conditions. 
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EXPLORING THE ECO-FIELD HYPOTHESIS: THE COGNITION OF 
BIRDS DURING THE FORAGING ACTIVITY 

Nadia Pieretti1, Rachele Malavasi1, Almo Farina1 
1Department of Sciences for Man, Environment and Nature, Faculty of Sciences and Technologies, 

University of Urbino, Urbino, Italy  
 
 

The eco-field theory states that the living beings utilize spatial configurations of 
individual Umwelt as carriers of meaning to intercept specific resources related to the 
performed functions (Farina and Morri, 2007). Hence, a species-specic cognitive landscape is 
composed of all the spatial congurations involved in the living functions of a particular 
organism (Farina and Belgrano, 2006). According to this theory, it is reasonable to 
hypothesize that birds use the informative context of the landscape to localize trophic 
resources through semiotic mechanisms. The behaviour of two selected species (European 
Robin and Great Tit) has been examined by offering different types and quantities of food 
(millet, mealworms and sunflower seeds) in a Mediterranean rural area (Tuscany, Italy). Five 
cameras (BirdCam, Wingscapes®) provided four sessions of a 3-hour continuous series of 
short videos (10 seconds length) for every foraging site. Preliminary results suggest that both 
species are able to immediately localize feeders (circular flowerpot holders). European Robin 
and Great Tit seem to be able to memorize such spatial configuration and to associate this 
cognitive object with a trophic resource. This memory develops after a repeated experience 
and persists despite changes in food displacement. Birds stop to visit the feeders when the 
food is over but they reuse the site if additional food is provided. During the foraging 
behaviour, other additional discriminant capacities are involved: e.g. when millet, sunflower 
seeds and mealworms (entire and cut in 1 mm piece long) are contemporarily offered, Great 
Tit seems to firstly prefer the entire mealworms, secondly the cut ones and the sunflower 
seeds and lastly the millet. The same sequence has been observed in the Robin behaviour with 
the exception of sunflower seeds that are too large to be considered food by this species.  
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DIGESTION EFFECT ON THE OSTEOLOGICAL COMPOSITION OF THE 
WHITE STORK PELLETS: IMPLICATIONS FOR FORAGING ECOLOGY 

STUDIES 

Zuzanna Rosin1,2, Zbigniew Kwieciński1,3, Piotr Tryjanowski 1  
1Department of Behavioural Ecology, Adam Mickiewicz University, Poznań, Poland 

2Department of Cell Biology, Adam Mickiewicz University, Poznań, Poland 
3Zoological Garden, Poznań, Poland 

 
 

Information on diet composition is a key factor for understanding many ecological 
processes in animal populations. However, results of such investigations may be influenced 
not only by natural factors affecting food composition, but skewed by method of food 
analysis. The common method used in many bird species is pellet analysis, which results 
depend on digestive efficiency of the avian species and digestibility of prey items. One of the 
species, under conservation interest in whole Europe is the White Stork (Ciconia ciconia), 
which food composition, as well as food demands are established on pellet analysis, without 
any previous knowledge on digestibility effect on the pellet contents. Therefore, the effect of 
digestion on the osteological composition of pellets (N=480) was studied under experimental 
conditions in Poznań Zoological Garden in 2004-2005. Diet of the 24 captive storks (9 males 
and 15 females) consisted of mammals, birds, amphibians, fishes, insects and earthworms. 
However, only remains of mammals, birds and insects were found in the regurgitations, and 
bones were only present in 13.1% of pellets. Moreover, the osteological pellet components - 
skulls, mandibles and innominate bones - were analyzed to determine the amount of bone loss 
by digestion. The efficiency of digestion by storks was more than 95%. 
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 DISTANCE AS PREDICTOR OF FECUNDITY IN THE EUROPEAN 
RABBIT (ORYCTOLAGUS CUNICULUS) 

Oxána Bánszegi1, Márk Péter Szenczi 1, Vilmos Altbäcker1  
1ELTE Biological Station, Budapest, Hungary 

 
 

Studies on litter-bearing rodents indicate that the anatomical, physiological and 
behavioral development is influenced by variations in hormonal exposure during prenatal life. 
Developing fetuses are exposed to different amount of testosterone depending on the sex of 
neighboring fetuses. The intrauterine position (IUP) relative to male neighbors affects various 
female traits in mammals. Testosterone exposure is also reflected by the anogenital distance 
(AGD) in adulthood, the larger AGD is the result of the higher testosterone concentration 
during prenatal life. These phenomena exist in the order of Lagomorpha. In our experiment 
we wanted to know if fecundity of wild type rabbit (Oryctolagus cuniculus) does can be 
predicted from their AGD. We found that bucks show a stronger response to objects chin 
marked by small AGD females compared to objects containing the same amount of marks by 
large AGD cousins. Fecundity of wild type rabbits were then investigated by measuring size 
and weight of their litter. We found that females with large AGD produced male biased, 
smaller and lighter litters compared to those with smaller AGD. We suggest that AGD is a 
good indicator of developmental variability in breeding performance and both the underlying 
mechanisms and the functional consequences of that variation should be studied to understand 
population processes in wild mammals. 
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BOTH MATERNAL CONDITION AND EARLY HANDLING INFLUENCE 
THE FEAR LEVEL OF WEANLINGS IN THE DOMESTIC RABBIT 

Anita Dúcs1, Vilmos Altbäcker1, Ágnes Bilkó1 
1Eötvös Lóránd University, Department of Ethology, Budapest, Hungary 

 
 

Previous studies showed that regular human contact early in life results in a decreased 
fear reaction in several species. Among rodents it has been shown that the fear response of the 
offspring can be influenced by the stress events the mother is exposed to during pregnancy 
and lactation, as it affects mother young interaction. As rabbits show extremely limited 
maternal care which is limited to a few minutes per day, thus the possibility for such maternal 
impact is limited. The present study investigated if the ontogeny of fear reaction in domestic 
rabbits is affected by the fearfulness of their mother. Therefore, behaviour of either handled or 
non-handled weanlings of previously handled or non-handled does were compared. Pups 
showed most reduced fear at weaning if both they and previously their mothers had been 
handled during the first week of their life. Pups of previously non-handled does showed fear 
responses toward human beings even if they were handled. Non-handled pups of previously 
non-handled mothers showed the highest level of fear reaction during the approach test. 

The present results suggest that, even in rabbits showing extremely limited maternal 
care, the maternal condition during pregnancy and lactation can influence early learning 
processes and later behaviour. 
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GERBIL ADRENAL ZONA GLOMERULOSA RESPONSE TO HYDRIC 
STRESS 

Leila Saadi1, Nemcha Lebaili1 

1Département de Biologie, Faculté des sciences Agro-vétérinaires, Université Saad Dahlab de Blida, 
Algeria 

 
 

The adrenal gland activity is stimulated by stress. The present study was performed to 
examine the response of gerbil adrenal zona glomerulosa cells to the hydric stress. Animals 
were exposed to a diet rich in water and the fine sections obtained from exposed gerbils were 
compared to those from corresponding controls. Significant ultrastrutural changes were found 
in the zona glomerulosa cells: lipid compartment regression, presence of endocytosis 
elements, frequents intercellular space dilations and developed chondriome as well as smooth 
endoplasmic reticulum. These results indicate that hydric stress exerts a potent stimulatory 
effect on gerbil adrenal zona gmomerulosa cells activity.  
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WILDLIFE PARK PROJECT OF LAGUERMI (W.EL BAYADH) ANNEX OF 
THE CNDRB 

Taous Medjahed1 
1National Centre for the Development of Biological Resources under the Ministry of Territorial 

Planning, Environment and Tourism 
 
 

One of the core missions of the Centre for the Development of Biological Resources 
for steppes zones and  the pre-Saharan area of Laguermi is to prepare management plans and 
valorise the living resources in semi-arid and arid zones of Algeria and to work in the 
framework of climate change adaptation towards reducing the vulnerability of wildlife 
resources in the changing environment.  

 
The presented project is developed from that specific angle: the creation of a wildlife 

park in order to protect and safeguard existing wildlife and helping to reintroduce autochthone 
species that are threatened to extinction. The objectives of the project are: 

• to preserve and develop existing wildlife resources; 
• to reintroduce animal species threatened to extinction by breeding; 
• to develop a collection of national and naturalized (exotic) species of fauna and 

ensure their continuous breeding and safeguard; 
• to develop a breeding programme of threatened autochthon wildlife species for 

their reintroduction in protected areas elsewhere in Algeria; and   
• to establish breeding protocols and monitoring of threatened species. 
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WORKER LIFE EXPECTANCY AND FORAGING BEHAVIOUR IN 
HONEY BEE (APIS MELLIFERA) 

Marta Wantuch 1, Karolina Kuszewska1, Anna Gajowska1, Michal Woyciechowski1 
1Institute of Environmental Sciences, Jagiellonian University, Kraków, Poland 

 
 

Swarming is a natural process of forming new honey bee colonies. The old queen bee 
leaves the nest with group of workers leaving the rest of the workers in the parental nest. For 
about ten days following the departure of the mother queen, the workers in the parental nest 
are queenless what causes generation gap which must be fill up by longer living workers. We 
predict that after sworming workers in the mother colony live longer because there is no 
brood to feed (Neukirch 1982). Division of labour among workers is mainly age based with 
younger workers focusing on in-hive tasks and older workers performing the foraging 
activities (Wilson 1971). We also expect that longer living workers initiate foraging later in 
their life than shorter living workers. The experiment was performed on two honeybee 
colonies during the spring and summer of 2008. We divided two colonies into brood-right and 
brood-less subunits. Then we individually marked newly emerging workers with numbered 
tags and introduce them into subunits. After fourteen days two subunits were again pooled 
into one colony and after next five days two colonies were displaced into observation hives. 
Two observers recorded all bee departures and arrivals daily between 10.00 and 12.00 am for 
7 weeks excluding a few rainy days. Bees were identified as foragers once they started to take 
trips longer than 5 min (Capakli et al. 2000, Dukas 2008). Worker survival was estimated 
using regular censuses of two hives. Our results suggest that workers which live in brood-less 
subunits do not live longer and do not initiate foraging earlier than the ones in queenright 
subunits. 
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