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Third meeting in Ecology and Behaviour 13th March - 16th March 2007 – Montpellier, France



Tuesday 13th March 10H - 13H30 13H30 - 16H



Registration Ecophysiology



Invited researchers:



François Vézina & Nathalie Charbonnel



13H30 - 14H



François Vézina



Thermogenic capacity in wintering shorebirds is driven by body mass-related changes in organ size



14H - 14H15



Julien Gasparini



Strength and cost of mounting an immune response are associated with melanin-based coloration in female tawny owls (Strix aluco)



14H15 - 14H30



Frédéric Angelier



Corticosterone levels in relation to change of mate in the black-legged kittiwake



14H30 - 14H45



Edyta Sadowska



Genetic correlation between metabolic rate and food consumption in the bank vole, Myodes glareolus



14H45 - 15H



Hervé Lelièvre



A comparative study of thermal adaptations in two sympatric colubrid species: the Aesculapian snake (Zamenis longissimus) and the European whip snake (Hierophis viridiflavus)



15H - 15H15



Samuel Caro



Comparative study of the seasonal sexual development in two Mediterranean blue tit (Cyanistes caeruleus) populations



Hélène Jourdan



Explaining the diversity of blood pressure among fishes of the world: a comparative phylogenetic approach



15H30 - 15H45



Mbaye Tine



Growth hormone and Prolactin-1 gene transcription in natural populations of the black-chinned tilapia Sarotherodon melanotheron acclimatised to different salinities



15H45 - 16H



Timothée Cook



Behavioural plasticity in a marine top predator: the diving strategies of the blue-eyed shag



15H15 - 15H30



16H - 16H30



Coffee break



16H30 - 18H15



Social Systems Invited researchers:



Serge Aron & Thibaud Monnin



16H30 - 17H



Serge Aron



Solving the sex paradox in ants



17H - 17H15



Joël Meunier



The Inheritance of queen size and queen number in ants
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17H15 - 17H30



Guillaume Le Goff



Cooperation mechanisms in the two-spotted spider mite, Tetranychus urticae



17H30 - 17H45



Blandine Chéron



Colony reproduction by fission in ants



17H45 - 18H



Alexandre Courtiol



The birth order affects cooperation between unrelated adults: Firstborns are less trustful and reciprocate less



Frank Cézilly



The behavioural ecology of host manipulation by parasites



Behavioural Ecology



Invited researchers:



Rebecca Kilner & Fred Mery



8H30 - 9H



Rebecca Kilner



Mother knows best? How eggs influence conflicts of interest within bird families



9H - 9H15



Audrey Sternalski



Adaptive significance of communal roosting behaviour: an experimental test with decoys



9H15 - 9H30



Joroen Minderman



Individual consistency of exploratory behaviour of starlings (Sturnus vulgaris) on Fair Isle: Repeatability and the relationship to ranging behaviour



9H30 - 9H45



Géraldine Verplancke



Influence of various odours on the foraging behaviour of Bank voles (Clethrionomys glareolus)



9H45 - 10H



Nicolas Bastin



Assessment of patch quality by ladybirds: relative response to conspecific and heterospecific larval tracks a consequence of habitat similarity?



10H - 10H15



Alexandre Villers



Should I breed or should I moult?



10H15 - 10H30



Christine Gould



Compensatory growth, personality and dominance in an avian model



10H30 - 10H45



Frédéric Hamelin



Conflict between parents over care as a differential game



10H45 - 11H



Maud Moison



Analysis of copepod behaviour using four swimming states under non-turbulent and turbulent conditions



18H30 - 20H



Diner



20H30 onwards



Plenary talk



Wednesday 14th March 8H30 - 11H



11H - 11H30



Coffee break



11H30 - 13H



Conservation Biology



Invited researchers:



Rosemary Gillespie & François Sarrazin



11H30 - 12H



Rosemary Gillespie



Natural and human-mediated biodiversity dynamics in isolated island communities



12H - 12H15



Frédéric Touzalin



Bird community dynamics in a man made wetland: species richness and spatio-temporal relationships at local scale



12H15 - 12H30



Virginie Rolland



Combined effects of climate and fisheries on albatross demography



2



13H - 14H 14H - 16H



12H30 - 12H45



Marine Danek-Gontard



A reappraisal of the link between body size and extinction risk in birds



12H45 - 13H



Jean-Baptiste Mihoub



Condition-dependent habitat selection behaviour in reintroductions: consequences for population settlement and viability



Invited researchers:



Frédéric Thomas & Yannick Outreman



14H - 14H30



Frédéric Thomas



Parasite transmission and host behaviour



14H30 - 14H45



Dominique Carval



Evolution of the switch threshold from infectious to reproductive forms in intracellular parasitic bacteria: an individual-based simulation model



14H45 - 15H



Godefroy Devevey



Parasitism by fleas constrains strong physiological and immunological trade-offs of its rodent host



15H - 15H15



Majeed Askari Seyahooei



Behavioural differences between larvae of Drosophila melanogaster, parasitized by different species of Asobara



15H15 - 15H30



Violaine Cotté



Evidence of Bartonella henselae Transmission by Ixodes ricinus Using Artificial Skin Feeding Technique



15H30 - 15H45



Charlotte Tollenaere



Associations between Major Histocompatibility Complex (MHC) genotype and parasite load on the class II DQA gene in Arvicola terrestris



15H45 - 16H



Katrien Tersago



Puumala Hantavirus infection in Belgium: an ecoepidemiological study



Lunch Host-Parasite Interactions



Coffee break 16H30 - 18H15 Posters 18H30 - 20H Diner 20H30 onwards Documentary film: Baka: people of the Rain Forest 16H - 16H30



Thursday 15th March 8H30 - 10H30



Sexual Selection Invited researchers:



Ted Morrow & Rita Covas



8H30 - 9H



Ted Morrow



Conflict and choice in sexual reproduction



9H - 9H15



Pierre Legagneux



What information is behind sexual signals ? A study of dabbling ducks wing flash marks



9H15 - 9H30



Alexandre Lerch



Influences of the songs of songbird on postcopulatory sexual selection in female



9H30 - 9H45



Delphine Bourdais



Do early emerging males have an advantage over latecomers? The case of Aphidius matricariae, an insect parasitoid



9H45 - 10H



Hervé Mulard



Kittiwakes dissimilar
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choose



mates



that



are



genetically



10H30 - 11H 11H - 13H



10H - 10H15



Elodie Briefer



Song micro-dialects as a basis for the dear-enemy effect in a territorial songbird, the skylark



10H15 - 10H30



Marie-Jeanne Holveck



Effects of rearing conditions on song preferences and reproductive decisions in female zebra finches



Invited researchers:



Michel Raymond & David Giron



Michel Raymond



Introduction to human evolutionary biology



11H30 - 11H45



Martim Melo



Evolutionary change and speciation of small allopatric populations: can random processes play a role? Differentiation of an endemic bird species in three islands, the Príncipe seedeater (Serinus rufobrunneus)



11H45 - 12H



Valérie Deffontaine



A relic bank vole lineage highlights a major biogeographic region in Europe



12H - 12H15



Caroline Angelard



Effect of genetic change in Arbuscular Mycorrhizal Fungi (AMF) on plant growth and on their response to a change of environment



12H15 - 12H30



Zbigniew Boratynski



Association between survival and basal and maximum metabolic rate in a wild population of the bank vole Myodes glareolus



12H30 - 12H45



Patrick Walsh



Plasticity of the duration of metamorphosis in Xenopus laevis



12H45 - 13H



Irena Grześ



Regulation of zinc and cadmium by the ant Lasius niger



Coffee break Evolutionary Biology 11H - 11H30



Lunch 14H - 18H30 Outside walk in Camargue: The Salinas and the Medieval city of Aigues-Mortes 18H30 - 20H Diner 20H30 onwards Evening party 13H - 14H
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Friday 16th March 9H - 11H



Ecology



Invited researchers:



Thierry Boulinier & Pierre-Yves Henry



9H - 9H30



Thierry Boulinier



Spatial population ecology & behavioural ecology: when it matters where individuals are or were



9H30 - 9H45



Marie Nevoux



Demographic response of a migrant species to environmental fluctuations



9H45 - 10H



Beata Klimek



Temperature and moisture effects on microbial communities of rhisosphere soil



10H - 10H15



Jean-François Godeau



Size variation reflects niche breadth in Ladybird Beetles



10H15 - 10H30



Cédric Cotté



Adjustment of king penguin movements foraging in their dynamic marine environment



10H30 - 10H45



Simon Blanchet



The combined effect of competition and predation exerted by an exotic species on the diel activity and growth of a native salmonid.



10H45 - 11H



Stefan Bornhofen



A Multi-scale Model of Virtual Plants



11H - 11H30



Coffee break



11H30 - 12H



Keynote speech Pierre Jouventin
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Ecophysiology



Thermogenic capacity in wintering shorebirds is driven by body mass-related changes in organ size François Vezina Royal Netherlands institute for sea research Texel, The Netherlands



Cold acclimatization in birds involves an array of metabolic adjustments resulting in increased shivering endurance and improved cold tolerance. These adjustments often result in elevated summit metabolic rate (Msum ), a measure of maximal thermogenic capacity and an indicator of sustainable heat produc tion. However, several aspects of this phenomenon are poorly understood. Contradictory findings with regard to variations in basal metabolic rate (BMR) raise the question whether an increase in BMR contributes to improved cold tolerance or only reflects the physiological upregulation necessary to tolerate cold. Furthermore, few avian studies have examined individual flexibility in organ size in response to life in the cold. We investigated physiological adjustments associated with thermal acclimation, in lo ngdistance migrant Red Knots (Calidris canutus). Compared to birds acclimated to thermoneutrality, cold-acclimated (4-5°C) captive red knots were 10-15% heavier and exhibited a BMR and Msum 26% and 13% higher, respectively. Although the improvement in thermogenic capacity was directly related to the difference in body mass, likely through larger heat producing pectoral muscles (measured by ultrasonography), body mass- independent BMR remained 15% higher in cold acclimated birds. We suggests that in cold acclimated red knots, increase in thermogenic capacity is achieved via modulation of body mass and muscle size and that changes in size of other internal organs, such as the liver, are responsible for variations in BMR.
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Ecophysiology



Strength and cost of mounting an immune response are associated with melaninbased coloration in female tawny owls (Strix aluco)



Julien Gasparini, Pierre Bize, Romain Piault, Kazumasa Wakamatsu, Anne- Lyse Ducrest & Alexandre Roulin. Département d’Ecologie et d’Evolution, Biophore Université de Lausanne, Switzerland



Melanin pigments provide the most widespread source of coloration in vertebrates. To identify the adaptive function of different melanin-based colorations, we investigated in the tawny owl (Strix aluco) whether continuous variation from red to grey covaries with the strength and cost of mounting an immune response. The degree of melanism was associated with the dynamics of antibody production against a vaccine with reddish females maintaining a potent immune response for a longer period of time compared to greyish females but at a cost in terms of higher body mass loss. A cross- fostering experiment showed that reddish mothers did not share these costs with their offspring, since independently of maternal coloration foster chicks reared by vaccinated mothers grew at a lower rate than those reared by non-vaccinated mothers. Our study suggests that different melanin-based colorations are associated with alternative strategies to resist parasite attacks.
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Ecophysiology



Corticosterone levels in relati on to change of mate in the black-legged kittiwake Frédéric Angelier, Børge Moe, Céline Clément-Chastel, Claus Bech & Olivier Chastel CEBC-CNRS Ecophysiologie - Prédateurs Marins, Centre d'Etudes Biologiques de Chizé, BP 14 Villiers-en-Bois 79360 Beauvoir-sur-Niort, France



In birds, change of mate results in a decreased breeding success. Although costs and benefits of pair break-up have been well studied, proximate causes of this decreased breeding success remain poorly known. Focusing on these proximate causes could allow to better understand the influence of mate change on parental investment and parental ability to rear a chick. In this context, the corticosterone hormone deserves a specific attention. First, baseline corticosterone levels mirror the energetic status of individuals. Therefore, they allow to examine the influence of mate change on the ability of parents to meet the energetic demands of reproduction. Second, stress- induced corticosterone levels mirror parental investment. Indeed, stressors trigger corticosterone secretion and elevated corticosterone levels enhance survival by suppressing breeding activities. Therefore, low and high stress- induced corticosterone levels are respectively associated with a high and a low parental investment. We measured baseline and stress- induced corticosterone levels in relation to change of mate in Black-legged kittiwakes (Rissa tridactyla). Baseline corticosterone levels were higher in kittiwakes breeding with a new mate. These elevated baseline corticosterone levels could (1) result from the social stress associated with pair break- up or/and (2) mirror a higher energetic demand resulting from a lack of coordination between new pair members. Stressinduced corticosterone levels were not affected by change of mate, suggesting that kittiwakes did not modulate their parental investment according to their pair status. This study shows that experience with a mate can influence corticosterone secretion and therefore help to shed more light on the role of mate change on energetic demands of reproduction and parental investment.
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Ecophysiology



Genetic correlation between metabolic rate and food consumption in the bank vole, Myodes glareolus



Edyta T. Sadowska, Anna Stanisz, Katarzyna Baliga-Klimczyk, Marta K. Labocha & Pawel Koteja Institute of Environmental Sciences, Jagiellonian University, Gronostajowa 7, 30-387 Cracow, Poland



The main focus of our experiment is on the question concerning the sources of interspecific variation in basal metabolic rate (BMR) in mammals and mecha nisms behind evolution of endothermy in mammals. We have already reported that in bank vole, Myodes (=Clethrionomys) glareolus, mass- independent BMR is genetically correlated with the aerobic capacity achieved in an exercise test (ACswim; rA = 0.37) but not during cold exposure (ACcold). However, it is not obvious what selection mechanisms have lead to this positive correlation. We test the hypothesis that food consumption is positively genetically correlated with BMR and ACswim but not with ACcold. The experiment was performed on about 750 males (mean±SD; body mass = 21.2±2.9 g; age = 103±30 days) from six generations bred in laboratory. BMR was measured at thermally neutral temperature in fasted animals. The aerobic capacity was measured in two ways, to distinguish between locomotor performance (swimming) and thermogenic capacity (cold exposure). Food consumption was measured in a 4-day trial. Values of food consumption (4.3±0.7 g/day), BMR (52.5±6.0 mlO 2 /h), ACswim (257.2±30.5 mlO 2 /h) and ACcold (270.5±37.3 mlO 2 /h) varied remarkably among individuals. Nearly 20% of variation in food consumption was due to additive genetic effects. There is a positive additive genetic correlation between food consumption and BMR (rA = 0.46) and ACswim (rA = 0.49), and there is no evidence for the genetic correlation between food consumption and ACcold. Thus, simultaneous selection for high aerobic capacity during exercise and high total daily energy expenditures could trigger the evolution of endothermy in mammals.
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Ecophysiology



A comparative study of thermal adaptations in two sympatric colubrid species: the Aesculapian snake (Zamenis longissimus) and the European whip snake (Hierophis viridiflavus)



H. Lelièvre & Lourdais O. CEBC-CNRS UPR1934 Equipe Ecophysiologie Evolutive, Laboratoire d’herpétologie, Centre d'Etudes Biologiques de Chizé, BP 14 Villiers-en-Bois 79360 Beauvoir-sur-Niort, France



Temperature affects the dynamics of all biochemical processes and influences many facets of an organism’s life. While ectotherms cannot produce significant heat internally, they can efficiently regulate their body temperature by behavioral means. In this context, behavioral thermoregulation is considered as a critical proximal factor influencing habitat selection in terrestrial ectotherms. Furthermore, thermal ecology may be a key component of the coexistence of sympatric species. For instance, differential thermal requirements and sensitivities should lead to differential habitat exploitation (activity period, feeding rates, microhabitat selection). We studied two largely sympatric colubrid snakes: the Aesculapian snake (Zamenis longissimus) and the European whip snake (Hierophis viridiflavus) in Chizé, France. At the study site, these two species seem equally abundant and cover-board trapping support close syntopy. Previous studies suggest that these two species differ in various ecological traits, but only limited data are available on their thermal ecology. We evaluated thermal preferences using a thermal gradient and data obtained in free-ranging individuals fitted with temperature loggers. Results show clear contrast in selected body temperature (24.0±2.0°C in Zamenis longissimus versus 30.8±2.4°C in Hierophis viridiflavus). We also determined optimal temperature and performance curves for ground locomotion, tongue flicking and traction force. As predicted by thermal coadaptation hypothesis, a good fitting between thermal preferences and performance optima was obtained. The ecophysiological implications of this interspecific contrast are discussed.
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Ecophysiology



Comparative study of the seasonal sexual development in two Mediterranean blue tit (Cyanistes caeruleus) populations



Samuel P. Caro, M.M. Lambrechts & J. Balthazart. Centre de Neurobiologie Cellulaire et Moléculaire (CNCM), groupe de recherche en Neuroendocrinologie du Comportement, 1, Av. de l’Hôpital (Bât. B36), 4000 Liège-1 (Sart Tilman), Belgique/ Centre d’Ecologie Fonctionnelle et Evolutive (CEFE) Groupe Interactions Individus Populations Environnement, 1919, route de Mende, 34293 Montpellier Cedex 5



Physiological investigations are quite rarely combined with long-term ecological field studies. As a consequence, the proximate mechanisms involved in the expression of adaptive micro- geographic variation in reproductive traits remain poorly understood. We conducted a comparative multidisciplinary analysis of the reproductive phenology in two Corsican populations of blue tits (Cyanistes caeruleus) exposed to extreme differences in food abundance. Females from these two populations express a one- month difference in egg laying dates in response to the local resource-based selection pressures. In the female populations, the entire recrudescence of the ovaries, reflected in the seasonal profiles of plasma VLDL (Very-Low-Density Lipoprotein), is closely linked with the observed egg laying dates. By contrast, the male populations do not differ in the seasonal growth of the song control nuclei in the brain, and do not differ in onset of gonad development, despite asynchronous peak values of plasma testosterone, maximal gonadal size and behavioural song activity. In addition, quantitative genetic analyses show significant repeatability and heritability values in egg laying dates for the females, with heritability values not differing significantly from zero in the males. We hypothesize that the adaptive differentiation in breeding dates in these two blue tit populations are sex-specific, with females being under stronger local resource-based selection pressures than males.
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Ecophysiology



Explaining the diversity of blood pressure among fishes of the world: a comparative phylogenetic approach. Hélène Jourdan, D Mc Kenzie & G Claireaux. Institut des Sciences de l’Evolution de Montpellier, UMR 5171 Biologie Intégrative, Sète, France



Recent work based on necrophysiological determination of blood pressure among fish species reveals a wide range (10 to 130 mmHg). We investigated whether this great variability



was



phylogenetically,



environmentally,



anatomically



or



physiologically



determined. The relationships between such traits were studied in rockfishes (Sebastidae), scombrids (Scombroidei) and various orders of tropical marine teleosts, with the comparative method of phylogenetically independent contrasts (PIC). We used three new molecular phylogenies generated from cytochrome b gene partial sequences. There was no relationship between blood pressure and phylogeny, which might indicate that this is a rapidly evolving trait. Interestingly, rockfish species living in deeper (bathydemersal) environments had lower blood pressures than reef-associated species. In addition, from a bigger phylogenetic tree containing all species available, we observed high blood pressures combined with high trophic levels. Besides, as might be expected, blood pressure was strongly correlated with heart mass, once data had been corrected for phylogeny. PIC analyses in rockfishes also revealed that blood pressure fitted better to the specific body size rather than to individual body size, suggesting that blood pressure might be adapted to the final adult size of the fish. Finally, we demonstrated an influence of partial endothermy on blood pressure in scombrids.
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Ecophysiology



Growth hormone and Prolactin-1 gene transcription in natural populations of the black-chinned tilapia Sarotherodon melanotheron acclimatised to di fferent salinities M. Tine , de Lorgeril J, Panfili J, Diop K., Bonhomme F. & Durand J.-D. Laboratoire GPIA (Génome, Populations, Interactions, Adaptation), Université Montpellier II, Place E. Bataillon, 34095 Montpellier Cedex 5, France



The effects of salinity on the expression of genes coding for growth hormone (GH) and prolactin-1 (PRL1) were studied in various natural populations of the black-chinned tilapia Sarotherodon melanotheron coming from West Africa. Individuals were sampled in June 2005 in six locations in Senegal and the Gambia, at salinities of between 0 and 101. The poorest condition factors were recorded in the most saline sampling site and the best growth in the fish marine environment. The pituitary GH mRNA levels were significantly higher in fish adapted to seawater, whereas the PRL1 mRNA levels were highest in fish adapted to fresh- and brackish water. These results show that the PRL1 mRNA levels reflected relatively well the differences in environmental salinity, in contrast to those of GH, which tended instead to reflect the individual growth in relation to their environment. However, no relation could be found between the growth in the hypersaline areas and the expression profile of the GH. Although the fish analysed were morphologically identical, the expression of genes coding for GH and PRL1 showed large differences between individuals. This inter-individual variation in gene expression remains poorly understood.
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Ecophysiology



Behavioural plasticity in a marine top predator: the diving strategies of the blueeyed shag. Timothée R. Cook, A. Lescroël, Y. Tremblay, F. Bailleul & C.A. Bost. CEBC-CNRS Ecophysiologie - Prédateurs Marins, Centre d'Etudes Biologiques de Chizé, BP 14 Villiers-en-Bois 79360 Beauvoir-sur-Niort, France



We investigated the diving behaviour of the Kerguelen shag Phalacrocorax verrucosus. Results were compared with those obtained in a previous study on the Crozet shag Phalacrocorax melanogenis. Whereas the Crozet shag foraged near-shore in shallow waters, as predicted by optimal breathing theory, the Kerguelen shag foraged far away from the coast, in waters 100 m deep. To achieve this, almost 50 % of its dives lasted longer than the behavioural Aerobic Dive Limit (bADL), suggesting prey were sufficiently abundant to justify the costs related to flying there, to thermoregulation and to recovering from a lactic debt. Thus, shags from each locality did not forage in the same habitats, even though they have nearly identical constitutions. Indeed, diving variables were disconcertingly similar between the two species. In both localities, Kerguelen and Crozet, duration of dives and bottom times peaked at around 5 min 30 s and 3 min 30 s, respectively. Graphically estimated bADL was 4 min in both species. Dive duration over post-dive interval peaked for dives lasting 1 min at Crozet and 1 min 20 s at Kerguelen. The comparison of changes in post-dive intervals with the duration of aerobic dives suggested the kinetics of blood and myoglobin oxygen consumptions were the same. Finally, descent and ascent rates were even, suggesting a similar dive cycle management. This is an example of how animals, regardless of how fixed their physiology may be, can adjust their behaviour according to resource distribution and display radically different foraging behaviours when environmental conditions differ.
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Social Systems



Solving the sex paradox in ants Serge Aron



A key assumption for the evolution and maintenance of sex is that recombination enhance genetic diversity and hence, the ability of populations to adapt to changing environments. However, sexual females suffer a twofold cost in comparison with parthenogenetic females, because they transmit only half of their genome to the progeny. To circumvent this cost, sexual organisms should maximise their fitness by selectively using sex for somatic growth and parthenogenesis for germ line production. Recent works showed that ants evolved such a reproductive strategy by using alternative modes of reproduction for the production of reproductive and non-reproductive offspring. New queens are produced by thelytokous parthenogenesis, while workers are produced by normal sexual reproduction. This exceptional pattern of reproduction bestows the colony with a genetically variable worker force, potentially increasing resistance to ecological constraints, and a parthenogenetic lineage of reproducers maximising the queen’s direct fitness by avoiding the twofold cost of sex.
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Social Systems



The inheritance of queen size and qeen number in ants Joël Meunier & Michel Chapuisat. Department of Ecology and Evolution University of Lausanne, Lausanne, Switzerland



Social insect colonies can be headed by one or several queens, and the genetic or environmental causes of this variation in social structure remain poorly understood. Changes in queen number are often associated with differences in the body size of gynes (new winged queens). Queens produced by single-queen colonies are usually heavier and have more energetic reserves in order to disperse and found colonies independently. In contrast, queens produced by multiple-queen colonie s are often smaller, as they stay in the mother colony and found colonies with the help of workers. We study a socially polymorphic population of the ant Formica selysi. In the field, gynes produced by single-queen colonies are heavier than gynes produced by multiple-queen ones. Here, we test whether this difference in gyne weight is influenced by genetic and/or maternal factors in the egg that covary with the social structure, or whether it is influenced by the social structure of the workers that raise the brood. We cross- fostered eggs among laboratory colonies, so that eggs collected from either singleor multiple-queen colonies were raised by workers originating from either single- or multiplequeen colonies. Eggs from single-queen colonies developed into heavier gynes than eggs from multiple-queen ones, with a larger head width and higher lipid content. In contrast the origin of the workers that cared for the brood had no impact on gyne size. These results strongly suggest that a genetic polymorphism or maternal effect transmitted to the eggs influences an important phenotypic trait that is associated with variation in social structure.
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Social Systems



Cooperation mechanisms in the two-spotted spider mite, Tetranychus urticae Guillaume Le Goff & Thierry Hance. Laboratoire d’écologie et biogéographie Université catholique de Louvain Louvain la neuve, Belgique



Gregarism may be considered as an adaptation that tends to increase the fitness of individuals that posses that properties. Several author have shown that it increase survival for instance by dilution regarding predators or influence fecundity and the pattern of egg laying. Moreover, it may enhance the construction of common structure such as the web for social spider. Tetranychus urticae (Acari: Tetranychidae) is a interesting model to analyse such phenomenon as individuals may live at high density on plant leave and spin a common web. In that context, our aim was to analyse the consequence of group effect on fecundity and on web spinning. Isolated or groups of 2, 4, 6 and 10 adult females aged of less than 1 day were placed on a leaf disc of area proportional to density. Two inbred strain were compared to define the role of genetic proximity on the behaviour observed. During 7 days, the amount of eggs produced per day per female as the amount of faeces (indicator of web production) was recorded. First results indicate that number of eggs laid as well as faeces production per female increased in group by comparison to isolated individual. This indicates a positive group effect and a possible cooperation, first step to sub-sociality.
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Social Systems



Colony reproduction by fission in ants Blandine Chéron, Claudie Doums & Thibaud Monnin Laboratoire Fonctionnement et Evolution des Systèmes Ecologiques Equipe Evolution des Sociétés d’Insectes Université Pierre et Marie Curie, Paris, France



In insect societies, the mode of colony foundation is a crucial life history trait since the colony is the reproductive unit. In ants, most species reproduce by independent colony foundation, where queens found their new colonies alone. The alternative mode is dependent colony foundation, i.e. fission, where a colony produces one or a few propagules containing a new queen and a group of workers. The presence of workers increases the survival rate of founding queens and incipient colonies, but decreases dispersal. Despite representing the only mode of colony foundation in a large number of species, fission has not yet been subject to much attention. The absence of empirical studies is particularly striking. Our project is to study colony fission in two monogynous Mediterranean ant species. First, we propose to determine characteristics of colony fission in the laboratory. We will focus on life history traits and conflicts (e.g. about number and size of propagules produced). Second, given that queens are produced in excess, we will study the process of queen selection. Since this selection could be made by the queens themselves, by the workers, or by both, we will assess both mechanisms and conflicts involved. Finally, one hypothesis is that queen replacement could occur when the queen’s fertility decreases, particularly when she gets older. We will investigate this by artificially decreasing the fertility of the queen with a sterilizing hormone.
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Social Systems



The birth order affects cooperation between unrelated adults: Firstborns are less trustful and reciprocate less Alexandre Courtiol, Charlotte Faurie, Martin Daly & Michel Raymond. ISEM, Université Montpellier II Montpellier, France



Strong cooperation and high level of parental investment are two specificities of humans among mammals. Psychological studies reported that birth order affects several behaviours in humans, probably due to parental investment differences. In the same way, birth order should partly account for individual differences in cooperative behaviours. Here we present the first study of birth order effects on cooperation, as measured by an economic game. Results show that birth order affects cooperative behaviours of unrelated students in an ano nymous oneshot investment game. Firstborns appear to be less trustful and to reciprocate less than laterborns and only children. We found no significant differences on trust and reciprocity within non-firstborns. The fact that cooperative behaviours of unrelated individuals reflect adaptations developed within the family, illustrated here by the birth order effect, suggests an important role of the social organisation of the familial environment in the evolution of human cooperation.
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Behavioural Ecology



Mother knows best? How eggs influence conflicts of interest within bird families. Rebecca Kilner



Evolutionary conflicts of interest arise within the family when individual family members disagree over the optimal division of parental investment. Males and females would each prefer the other to contribute a greater share of parental investment, for example. Even parents and their brood can be in conflict, with the brood preferring a greater level of parental investment than parents would prefer to supply. In this talk, I show how substances in the egg can influence the outcome these conflicts and therefore give mothers a high degree of social control within the family.
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Adaptive significance of communal roosting behaviour: an experimental test with decoys Audrey Sternalski & V. Bretagnolle UPMC Paris 6 Centre d'Etudes Biologiques de Chizé BP 14 Villiers-en-Bois 79360 Beauvoir-sur-Niort, France



Aggregation of individuals in roosts is quite common in birds. Roosting behaviour is thought to confer benefits in terms of reduced thermoregulation costs, increased shared information (food, mate quality) and increased communal defence against predators. Roosting behaviour also share costs, in terms of increasing predation risk or increasing competition for food. Altogether, the adaptive value of communal roosting is still not fully resolved. In this study, we experimentally tested whether roosting behaviour provides benefits with regard to predator defence. We used the Marsh Harrier, a raptor roosting at ground, and measured communal defence and recruitment towards congeners during two consecutive winters (200506 and 2006-07). We performed 75 decoy presentations, with three different decoys: two were predators (an avian predator, a pla stic Eagle owl Bubo bubo, and a mammal one: a naturalized Red fox Vulpes vulpes), and one was a control decoy (a plastic Carrion crow Corvus corone). Decoys were set at two different distances (roost’s periphery and within 100 metres to the roost). We used roosts of varying size (5 to 80 birds). We found that individual recruitment varied with decoy type (decreasing from Red fox to Eagle owl and Carrion crow), decreased with longer distance between decoy and roost, and increased with roost size. We also found that time-detection decreased with roost size, and increased with distance between decoy and roost. Communal defence was a common behaviour in Marsh Harrier at night roost, that may explain, in part, the maintenance of communal roosting behaviour in this species.
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Individual consistency of exploratory behaviour of starlings (Sturnus vulgaris) on Fair Isle: Repeatability and the relationship to ranging behaviour



Jeroen Minderman, Mark J. Whittingham, Jane M. Reid & Peter G.H. Evans School of Biology and Psychology, Newcastle University, Newcastle, UK



Recent studies have shown individual differences in behaviour that are consistent and correlated across contexts in many species. Although the existence of such behavioural syndromes or ‘personality’ may be interesting in itself, analysis of their relevance in an ecological context is vital because they are expected to constrain behavioural plasticity. Using behavioural assays of wild individuals, this is the first study to show that individual exploratory behaviour of starlings (Sturnus vulgaris) is repeatable. Consistent differences in exploratory behaviour have earlier been used as a measure of behavioural syndromes or personality. Also, contrary to earlier studies on another species, we found that ranging behaviour in the wild was negatively correlated to exploratory behaviour as measured in the assays, suggesting that more explorative individuals range less far in the wild. We discuss these novel findings in the context of current literature on behaviour al syndromes and personality, and provide possible explanations for the unexpected relationship between exploratory- and ranging behaviour.
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Influence of various odours on the foraging behaviour of Bank voles (Clethrionomys glareolus)



Géraldine Verplancke, Nicolas Vandestrate, Éric Le Boulangé Unité d’Ecologie et de Biogéographie, Université catholique de Louvain, Louvain-la-neuve, Belgium



Bank voles (Clethrionomys glareolus) are small forest rodents, largely distributed in Europe. They represent a potential prey for many predators like mustelids, canids, raptors, or even snakes (Jedrzejewska & Jedrzejewski, 1990). Bank voles are not fast runners, so predation escape thus rather relies upon anticipating the presence of predators in their neighbourhood (Bryer et al., 2001). We carried out an experiment to test whether bank voles modify their foraging behaviour in response to olfactory cues of predation. Indeed, olfaction is very developed and known to play a major role in intraspecific relationships in bank voles. A group of 8 male and 8 females was installed in an outdoor 5 X 5m enclosure in a prime bank vole habitat. On each day, 40g of food (wheat and corn) were equally distributed in two feeding trays; in one of them the food was impregnated with a test odour. Tested odours were extracted from faeces of predators (fox, weasel, cat,…), from pellets of raptors and from bank voles. We also included a control with the extracting substance (methanol). After 24h, the trays were replaced by new ones with fresh food and another test odour, and the food consumption of each tray was measured. Both trays were filmed in order to record the foraging behaviour. The whole set of odours was replicated four times. The results show that bank voles strongly modify their foraging behaviour depending on the cues of predation risks. Bank voles clearly avoid risky foraging places marked by odours of predators.
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Assessment of patch quality by ladybirds: relative response to conspecific and heterospecific larval tracks a consequence of habitat similarity? A. Magro, J.N. Téné, Nicolas Bastin, A.F.G. Dixon, & J-L.Hemptinne. 'Laboratoire d'agro-écologie' UMR 5174 Evolution et Diversité biologique Ecole nationale de Formation agronomique (ENFA), Narbonne, France



Aphid colonies can reach high levels of abundance but last for short periods of time. The larvae of aphidophagous ladybirds (Coleoptera: Coccinellidae) that feed on these colonies might therefore suffer from starvation, which favours the occurrence of cannibalism and intraguild predation. Thus, the assessment of patch quality becomes crucial and it has been shown that female ladybirds refrain from laying eggs in the presence of an oviposition deterring semiochemical deposited by their larvae. Adalia bipunctata (L.), Adalia decempunctata (L.) and Coccinella septempunctata L. are 3 sympatric species of ladybirds, which can co-occur in aphid colonies. As a consequence, their eggs and larvae are under threat, not only from cannibalism but also intraguild predation. Females should, therefore, also use the tracks deposited by heterospecific larvae to assess the quality of aphid colonies as oviposition sites. The expectation is that: 1- the strength of the reaction to each other’s larval tracks should be correlated with percentage habitat overlap and that 2- the reaction to conspecific larval tracks should be stronger than to heterospecific tracks. In order to test these hypotheses, females’ oviposition behaviour was analysed and a chemical analysis of the tracks of their larvae undertaken. The results show that oviposition behaviour is not related to habitat overlap. Both species of Adalia react to tracks of their own larvae and those of C. septempunctata, but A. decempunctata reacted more strongly than A. bipunctata. C. septempunctata reacted very slightly to its own tracks but not to those of either species of Adalia.
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Should I breed or should I moult? Alexandre Villers , Alexandre Millon & Vincent Bretagnolle Equipe biodiversité, Centre d'Etudes Biologiques de Chizé BP 14 Villiers-en-Bois 79360 Beauvoir-sur-Niort, France



Self maintenance is a key process for animals since it allows keeping vital functions at appropriate levels. However, this activity is always costly either due to an increase of predation risk, or in time and energy. In birds, a peculiar self maintenance activity, the moult, is known to be particularly costly, not only because it impairs flight performance, but also because it can overlap (and thus, conflict) with breeding. This is the case for migrant birds which have to complete breeding and moulting in a relatively short period of time. Since both processes are energetically costly and time limited, trade offs should be expected. With the help of a 10 years dataset on Montagu's Harrier's breeding in Western France, we investigate females' decisions during the breeding season, focusing on potential trade offs between self maintenance (moult) and investment in reproduction (laying date, brood and egg size, flying success, body condition).
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Compensatory growth, personality and dominance in an avian model Christine Gould, Francois Criscuolo, Neil Metcalfe and Pat Monaghan University of Glasgow Glasgow, UK



It is well documented that many developing animals can compensate for a poor nutritional start in life by accelerating growth rates to “catch up” when conditions improve. Although this ability to alter growth rate provides some adaptability, there is increasing evidence that resource allocation to rapid growth carries various long term costs. Despite this body of work on physiological trade offs, little is known about the effect of compensatory growth on adult behaviour, or its role in mediating avian personalities. We examined the effect of diet manipulations on the ability of zebra finches to be dominant as adults, using a priority of access test. Dominance in a social group influences access to resources, including potential mates, and so contributes significantly to overall fitness. Results suggest that early diet and subsequent growth do have effects on adult behaviour, with birds experiencing a consistently poor early environment more likely to be dominant in mixed groups than birds that have grown normally. We also considered the mechanisms underlying consistent behavioural phenotypes or “personality”. Many animals show reliable individual differences in how they respond to novel situations, and within our subjects, response behaviours such as latency to approach a novel object, and time spent exploring a novel environment were correlated. We are now investigating links between personality type, dominance status, and early growth conditions. This integration of early development and behaviour is currently extremely topical, and animal models continue to inform the present debate on the long term effects of early growth in humans.
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Conflict between parents over care as a differential game Frederic Hamelin & Pierre Bernhard UMR CNRS UNSA I3S, équipe TopModel et UMR INRA UNSA ROSE, équipe Ecologie Comportementale et Moleculaire, Ecole Polytechnique de l'Université de Nice Sophia Antipolis, France



“Conflict between parents over care of young arises when the young benefit from the effort of both parents, but each parent suffers a reduction in future reproductive success as a consequence of its own effort.” (Houston et al, TREE, 05). We present an extremely simple model that adresses parental care conflict as a dynamic game. We have in mind a young bird for which two outcomes are possible: either it has been sufficiently cared by its parents to be able to fly, or it is doomed. It turns out that the evolutionarily stable parental caring strategy is quite simple: it consists either in deserting the nest or in investing the effort that would stabilize the young welfare if caring alone. Yet, this result has interesting biological implications. For instance, the more a parent is efficient at caring, the less it is expected to care. However, the incentive to desert is decreasing when the partner's caring ability increases. We shall explain why having a good, but somewhat lazy, partner is nevertheless preferred.
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Analysis of copepod behaviour using four swimming states under non-turbulent and turbulent conditions Maud Moison, F. Schmitt (1), L. Seuront (1,2), S. Souissi (1), J.S. Hwang (3) (1) Littoral and Coastal Ecosystem laboratory, Wimereux Marine Station, University of Lille 1, 28 av. Foch, 62930 Wimereux, France (2) School of Biological Sciences, Flinders University, GPO Box 2100, Adelaide 5001, South Australia, Australia (3) Institute of Marine Biology, National Taiwan Ocean University, Keelung, Taiwan 202, ROC



Copepods are small (typically mm size) crustaceans common in any aquatic ecosystem. They have developed specific behaviour to cope with the intrinsic turbulent properties of their fluid environment, in order to maximize critical processes such as feeding and mating. The statistical study of behaviour types is then an efficient way to characterize their adaptation and more generally their ecology. Here we consider the behavioural properties of the marine calanoid copepod Centropages hamatus. Individuals C. hamatus were tethered and filmed in the lab using an infrared sensitive camera under non-turbulent and turbulent conditions. Four types of behaviours are identified: break, slow swimming, fast swimming and grooming. The analysis is performed using symbolic dynamics: we estimate the probability density of residence times, and the transition probability matrix, providing the probability to switch from a state i to a state j ((i,j)=[1..4]). This modelling framework allows to describe fully the behaviour dynamics of C. hamatus. Numerical results are estimated separately for data corresponding to turbulent and non-turbulent conditions, and the results are compared. Our results thus highlight the impact of turbulence on copepod symbolic dynamic behaviour. The main difference between nonturbulent and turbulent conditions lies in the transition probability from slow swimming state to other states. Some ecological implications of our results are provided.
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Host-Parasite Interactions



Parasite transmission and host behaviour



Frederic Thomas IRD, Montpellier, France



The influence of parasites on the evolution of free- living organisms is for some scientists a central research topic and for others an option probably impossible to get away from, knowing that all organisms are concerned with parasites. How a parasite moves from one host to another is at the heart of applied aspects of parasitology, but it is also important for solving several important questions related to the ecology and the evolution of free- living organisms. Since the first studies by Holmes & Bethel (1972), it is well admitted that parasitic strategies may induce major phenotypic changes in free- living species, such as changes in morphology and behaviour. These host phenotypic changes are often adaptive for the parasite, because they increase the probability of transmission from one host to another. I will begin my talk with a brief historical overview of the ‘manipulation hypothesis,’ in order to illuminate past and present research on this strategy of transmission, as well as current challenges. I will also discuss the hypothesis according to which parasites may select for collaborative behaviour in their host by imposing extra fitness costs in the absence of compliance. I will show with real datasets how it is possible to deal with the different hypotheses. Finally, I will discuss the need for considering the manipulated hosts within ecosystems to fully understand the selective pressures experienced by both the host and the parasite.
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Do Evolution of the switch threshold from infectious to reproductive forms in intracellular parasitic bacteria: an individual -based simulation model Dominique Carval & S.Legendre. Ecole Normale Supérieure, Paris, France



Intracellular parasitic bacteria such as Legionella sp. or Holospora sp. alternate between a free- living infectious stage and an intra- host reproductive stage. When the free- living infectious stage is swallowed by the host, the parasitic bacteria switches in its reproductive form and consumes host resources to reproduce. When resources become scarce, the bacteria and its progeny switch in the infectious form to escape with, or without, killing its host. Generally, bacteria expressed factors of virulence in its infectious form. Legionella pneumophila, the agent of the Legionnaire’disease is an obligate killer bacterium expressing toxicity in its infectious form. Holospora undulata is a facultative killer bacterium, parasitizing the micronucleus of the protozoa Paramecium caudatum, which can moreover be transmitted by vertical transmission. From simulations of an individual-based model, we study the evolution of the switch, considering it density-dependant, trying to understand the way which could lead to an obligate killer, a facultative killer and a possibly symbiotic bacterium. Switch threshold is a quantitative trait linking the two non- measurable virulence traits of such parasite: host resources consumption and toxicity; and can be quantitatively estimated in experiments. Experiments in silico are then preliminary exploration before in vivo experiments.
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Parasitism by fleas constrains strong physiological and immunological trade-offs of its rodent host Godefroy Devevey, Hélène Niculita, François Biollaz, Candice Yvon, Michel Chapuisat & Philippe Christe. Département d’Ecologie et Evolution Université de Lausanne, Switzerland



To respond to resource withdrawals by parasites, hosts have to trade off investments between defences against parasites and compensation of damages. Although rodent- flea hostparasite systems are very common, very few studies have evaluated the costs imposed by fleas on their rodent hosts. In this study, we measured costs of parasitism for common vole Microtus arvalis parasitized in a long term experimental design by rat flea Nosopsyllus fasciatus. We compared growth, body condition, antioxidant status, resting metabolism rate and humoral immune responses of 26 experimentally parasitized captive young male voles with 25 deparasitized ones. We found that parasitized voles were smaller, in poorer body condition (i.e. low body mass and low haematocrit) and had a lower antibody level than deparasitized individuals. Moreover, parasitized individuals have a higher resting metabolism rate. In contrast, antioxidant status was not different between treatments. During immune challenge, haematocrit of parasitized individuals also decreased. Our results suggest that parasitism by fleas induce high physiological and metabolic costs. This pattern of costs is in accordance with previous studies which showed either cellular immuno-depression or increase in daily metabolic rate in gerbils parasitized by fleas. Parasitized animals have to deal with trade-offs between immune response and compensation of fleas exhaustion. By modifying physiology and decreasing the ability to mount humoral response, parasitism by fleas can have strong effects on reproductive value and population dynamic of voles.
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Behavioural differences between larvae of Drosophila melanogaster, parasitized by different species of Asobara



Majeed Askari Seyahooei, J.J.M. Van Alphen & F.J.L. Kraaijeveld-Smit. Leiden University Leiden, Pays-Bas



Parasites can manipulate the behaviour of their hosts to increases their own



fitness



(known as “extended phenotype). It implicates that parasites regulate the expression of host’s genes. Many examples of host manipulation exist, but little is known about the genes involved and the mechanism instrumental in changing the behaviour. In Dmelanogaster a behavioral polymorphism is coded for by the foraging locus with two phenotypes“rover” and “sitter”. Foraging codes for protein kinase (PKG). The PKG level determines locomotory activity. “Foraging” may also influence pupation site as documented for several species of Lepidoptera. We report that parasitized larvae of D. melanogaster differ in behaviour from unparasitized larvae. We measured pupation height and locomotory activity of unparasitized larvae and larvae parasitized by different species of larval parasitoids. We used five species, Asobara.tabida, A.citri, A.pleuralis, A.persimilis and A.japonica and unparasitized larvae as control. We used 20 2nd instar larvae of D.melanogaster and 2 female wasps. per jar. Wasps were removed after 2 hours and vials left for four days, until hosts had pupated. 20 replications were done for each species. We measured pupation height. We found that parasitism by A.tabida and A.pleuralis decreased pupation height while parasitism by A.citri increased it. These differences are likely to be adaptive for the parasitoids, which originate from different climatic regions. Experiments with selected “rover” and “sitter” strains will be used to study if differences result from differences in the expression of “forager”.
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Evidence of Bartonella henselae Transmission by Ixodes ricinus Using Artificial Skin Feeding Technique



Violaine Cotté, S. Bonnet, H.J. Boulouis & M. Vayssier-Taussat. Association Française de Sécurité Sanitaire des Aliments, Maison-Alfort, France



Bartonella species are increasingly associated with a range of human and animal diseases. These bacteria parasitize the erythrocytes of vertebrate hosts and are generally considered to be transmitted by arthropod vectors. Cats are the main reservoir for B. henselae, the agent of cat scratch disease, and its mode of transmission by cat fleas is now better understood, but new potential vectors, specially ticks belonging to Ixodes species, have been recently suspected. Considering that Bartonella sp. are emerging human pathogens and that Ixodes sp. can transmit a large spectrum of pathogen to humans, it is therefore, of high importance to determine whether Ixodes sp. are capable of transmitting human pathogenic Bartonella species. A membrane feeding technique is used to infect Ixodes ricinus ticks by B. henselae. After the first B. henselae- infected blood meal and tick molting, B. henselae DNA was detected in nymph and adult carcasses but not in salivary glands. After the second uninfected blood meal, B. henselae DNA was detected in salivary glands of nymphs and adults as well as in blood samples removed from feeders as soon as 72h of attachment. This study proved B. henselae DNA transmission from ticks to blood after unless 72 hours of feeding with a probably multiplication and/or migration step in salivary glands. These results support the argument that I. ricinus ticks are involved in transmission of B. henselae and represent a potential source of infection for persons exposed to tick bites.
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Associations between Major Histocompatibility Complex (MHC) genotype and parasite load on the class II DQA gene in Arvicola terrestris



Charlotte Tollenaere , J. Bryja, M. Galan, J. Deter, Y. Chaval, K. Berthier, A. Ribas Salvador, J. F. Cosson, N. Charbonnel INRA, Centre de Biologie et de Gestion des Populations, Montferrier-sur-Lez, France



The Major Histocompatibility Complex (MHC) is an immune gene family, which exhibits high levels of polymorphism attributed to the effect of balancing selection mediated by parasites. A class II MHC gene (DQA) is studied in a vole species presenting regular multiannual fluctuations of population density (Arvicola terrestris in Jura, France), potentially induced by parasites. The aim of this study is to detect balancing selection in current generations and to determine its mechanisms, in relation with the vole demography. A population genetics approach comparing patterns observed at the DQA gene and microsatellites, which are supposed to be neutrals, has been conducted. Associations between genotypes and parasites (gastro- intestinal helminths and virus) have also been explored. Homogeny in allelic frequencies, which provides evidence of balancing selection, has been observed in half of the populations. Associations between specific alleles and parasite species have been revealed. As these parasites affect their host fitness, such associations indicate parasite-driven balancing selection acting on this gene, through a mechanism of negative frequency-dependent selection (‘rare advantage’). By contrast, no evidence for the hypothesis of overdominance (‘heterozygotes advantage’) has been found.
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Puumala Hantavirus infection in Belgium: an eco-epidemiological study Katrien Tersago1 , C. Linard3 , R. Verhagen1 & H. Leirs 1, 2 1



Department of Biology, Research group Evolutionary Biology, University of



Antwerp, Groenenborgerlaan 171, B-2020 Antwerpen, Belgium. 2



Danish Pest Infestation Laboratory,Univeristy of Aarhus, Skovbrynet 14, DK-2800 Kongens



Lyngby, Denmark. 3



Department of Geography, Place Pasteur 3, University of Louvain-la-Neuve, B-1348



Louvain-la-Neuve, Belgium



Hantaviruses are causative agents of human zoonoses and each Hantavirus is predominantly associated with one rodent host or insectivore species. Puumala virus (PUUV), primarily carried by the bank vole (Myodes glareolus) in Europe, causes a form of pathology in humans, named Nephropathia epidemica (NE). A focal distribution of PUUV infected bank vole populations and NE cases has been observed in Western Europe while in Fennoscandia infected rodent populations are present over vast areas and human cases are widespread. We seek to determine the factors and underlying mechanisms that generate this spatial heterogeneity in occurrence of PUUV in Western Europe. We address this goal in the specific case of Belgium; this small country shows a well defined heterogeneous distribution in both bank vole PUUV infection and NE incidence. We hypothesize that environmental features (landscape, climate, soil), host behaviour (dispersal, contact rate) and host population dynamics (densities, demography) are important factors that explain geographical differences in PUUV occurrence. PUUV occurrence and transmission dynamics were investigated by means of rodent monitoring and long-term capture- mark-recapture studies. Study sites were selected in relation to local incidence of human PUUV infection. General results show the importance of vole gender and age with varying sexual condition when it comes to PUUV IgG seroprevalence. Vole abundance is positively related with the number of infected animals, though evidence of a dilution effect by the non-host rodent species Apodemus sylvaticus was found. The significant relationship of environmental features with local rodent abundance and PUUV prevalence points out the relevance of climate, soil and landscape fragmentation in Hantavirus epidemiology.
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Conflict and choice in sexual reproduction Ted Morrow Dept of Animal Ecology Evolutionary Biology Centre (EBC), Uppsala University, Sweden



Abstract: Darwin's view of how sexual selection worked was largely correct but he limited himself to processes occuring before mating occured. 100 years later a new generation of scientists began to question whether male- male competition and female choice could also be operating post- mating. The realisation that post- mating sexual selection does indeed occur has has dramatically changed the field of evolutionary biology and our view of how males and females interact with one another.
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What information is behind sexual signals? A study of dabbling ducks wing flash marks Pierre Legagneux, M. Théry, D. Gomez, M. Guillemain & V. Bretagnolle CEBC/CNRS UPR 1934 Equipe Biodiversité Centre d'Etudes Biologiques de Chizé, BP 14 Villiers-en-Bois 79360 Beauvoir-sur-Niort, France



Sexual selection supports the idea that ornamental traits signal male quality. There is now growing evidence that colour displays in bird plumage are used by females to assess potential mates. Dabbling ducks exhibit several plumage colours that are involved in pairing success which occurs during winter. We collected wings from French wintering mallards (Anas platyrhynchos, N = 339) and teals (A. crecca crecca N = 1188) shot or captured in order to measure wing flash- marks colour and brightness contrasts as seen through the duck visual system. Firstly, by analysing colour spectra from ducks in the lab just after the moulting period, we found that colour contrast was related to body condition. Previous studies on dabbling ducks have shown that body condition was related to the breeding ability which suggest that wing flash marks may be a reliable indicator of individual quality. Secondly, since feathers can fade due to micro-organisms, we expected a reduction of brightness and colour contrasts over time. Conversely, we found that visual contrasts of signals enhanced over time. Since individuals in poor condition are more vulnerable to hunting, this result highlights the importance of body condition rather than the effect of parasites loading. Thirdly, we found that, in teals, colour variation was mainly explained by geographical location. Indeed, individuals from southern or eastern France showed significantly more intense colour signals than individuals coming from northern or western France. This may reveal the existence of two distinct populations. This also well match with differential breeding and moulting grounds found for this species from banding recoveries.
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Influences of the songs of songbird on post-copulatory sexual selection in female Alexandre Lerch & L. Nagle Université de Paris X – Nanterre Laboratoire d’Ethologie et de Cognition Comparées 200, Avenue de la République, 92 001 Nanterre Cedex, France



Displaying and fighting are among male’s behaviours used to attract females and to reproduce. However, other phenomenon can also serve this purpose. In birds, a process allowing the male to eject a competitor’s sperm from the female’s genital tract (an example of sperm competition) has been observed by Davies (1983). As well, cryptic choice does exist in females like has been demonstrated (Pizzari & Birkhead, 2000). In these dejections, females can eject the sperm of a subdominant male. Recently, a few preliminary tests in our laboratory seem to indicate that variable rates of female canaries dejections are linked with different sorts of male song. To test the hypothesis of a relationship between female dejection and the quality of male song, we diffused three types of songs to 16 female canaries: songs containing an “A” phrase (males who emit this type of phrase are more likely to be chosen by females during mating, Vallet & Kreutzer, 1995), songs not containing an “A” phrase and heterospecific songs. Our tests seem to confirm that a higher rate of dejections are emitted during the songs containing an A phrase. We could conclude that the quality of a male’s song can play a role in female’s dejection and perhaps, as a consequence, in cryptic choice and/or sperm competition. A new function of bird song is therefore put in evidence.
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Do early emerging males have an advantage over latecomers? The case of Aphidius matricariae, an insect parasitoid



Delphine Bourdais & T. Hance Unité d’Ecologie et de Biogéographie, Université catholique de Louvain Croix du Sud, 4-5, 1348 Louvain la Neuve, Belgium



In 1871, Darwin discussed the early emergence of male insects as a result of sexual selection because it increases mating opportunities of both sexes. In insect parasitoids, different hypotheses may explain advantages of protandry for males. Protandry could allow them: (1) to mature before females emergence (He et al. 2004), (2) to be already present on the patch when females emerge to maximize their encounters of virgin ones (Doyon & Boivin, 2006) and (3) to avoid inbreeding by post-emergence dispersion (Ode et al. 1995). Optimizing early mating success is a great challenge for aphid parasitoids males, mainly because females are receptive just after their emergence and mate only once in their lifetime. However, males reproductive strategies have been far less studied than those of females (Jacob & Boivin, 2004). Aphidius matricariae (Hymenoptera: Braconidae) is commonly used in biological control programs against aphids but, as for many parasitoids, little is known about its male reproductive biology. In this species, we found that males develop generally faster than females. Moreover, male s emerge early in the morning whereas females emerged about 4 hours later, indicating protandry (despite emergence of few males during the afternoon). To investigate if this species really developed a “protandry strategy”, we analysed (1) male sexual maturation (time delay between emergence and mating capability), (2) post-emergence behaviour of both sexes and (3) mating behaviour with or without a relative.
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Kittiwakes choose mates that are genetically dissimilar Hervé Mulard, A. Ramey, S. Talbot, R. Wagner, S. Hatch, F. Helfenstein & E. Danchin Laboratoire Fonctionnement et Diversité des Systèmes Biologiques Equipe Biologie du Comportement, Université Pierre et Marie Curie 7 Quai Saint-Bernard, Bâtiment A, 7e étage, 75005 Paris, France



The genetic bases of mate choice have been the focus of several studies. Females are supposed to choose mates that are genetically dissimilar, or extra-pair partners that are more genetically compatible than their social males. While more and more studies testing this prediction involve genetically polygamous species, few studies concerned genetically monogamous species. In such species, we might expect that mate choice is even more crucial, as there is no opportunities to gain better genes through extra- pair fertilization. However, great frigate birds seem to choose mates that are genetically similar (Cohen & Dearborn 2004), a strange pattern that has not been clearly explained so far. We wanted to know if this was general among monogamous birds. Here we show that Black- legged kittiwakes mate with partners that are genetically dissimilar, apparently to avoid the fitness consequences of inbreeding. Indeed, the shorter the genetic distance between mates, the smaller the hatching success. Furthermore, heterozygous chicks have higher survival rates until 25 days old. Thus the genetic bases of mate choice seems to vary among species, and certainly depends on many factors, such as genetic diversity or parental care.
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Song micro-dialects as a basis for the dear-enemy effect in a territorial songbird, the skylark Elodie Briefer, F. Rybak & T. Aubin. NAMC-CNRS UMR 8620, Equipe Communications Acoustiques Université Paris Sud, Bat.446 F-91405, Orsay, FRANCE



The skylark (Alauda arvensis) is a territorial species of open landscape in which pairs settle in stable and adjacent territories during the breeding season. Due to the heterogeneity of the habitat, territories are gathered in patches spaced by few kilometres, in which each male produces very long and complex flight songs as a part of the territorial behaviour. We showed that, in a given patch, all the males share syllables and some particular sequences of syllables in their songs, whereas males settled in different patches have only few syllables in common and no sequences. Such a phenomenon is known as micro-dialects. We showed by playback experiments that these shared sequences support a ‘community signature’ and are used by males to discriminate neighbour from stranger songs. Hence, when a territorial intrusion is simulated by a playback, males respond more aggressively to a stranger song – a song produced by an individual established in a distant patch – than to a neighbour song – a song produced by an individual established in the same patch. Furthermore, a stranger song where the shared sequences of the community have been artificially inserted elicited the same level of responses as a neighbour song when played back. This effect – a reduced aggression from territorial birds toward neighbours with whom they have already established relationships – is called the dear-enemy effect. It results in a mutual benefit for both neighbours by minimizing the energy expended on aggressive acts and by preventing escalated contests to defend the shared boundary.
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Effects of rearing conditions on song preferences and reproductive decisions in female zebra finches Marie-Jeanne Holveck & K. Riebel Institute of Biology, Leiden University Behavioural Biology Section Kaiserstraat 63, 2311GP, Leiden, The Netherlands



Despite a wealth of studies documenting how environmental effects can substantially contribute to within-population variation in male secondary sexual traits, surprisingly little is known about how early environment may contribute to female preference variation. In songbirds, male song and female song preference are learned during a critical period of development where birds may be particularly susceptible to poor environmental conditions. While evidence is accumulating that song is a sexually-selected trait honestly signaling male developmental history (nutritional stress hypothesis), the process of preference acquisition and its susceptibility to suboptimal early condition is poorly understood. We thus tested how song and mate preferences and the ensuing reproductive decisions of female zebra finches, Taeniopygia guttata, were affected by brood size variation, which allows manipulating juvenile condition. Indeed, the rearing treatment affected growth and physiology of birds raised in small or large broods respectively. To test treatment effects on song preference learning, matched pairs of nutritionally independent fledglings with different nutritional background were housed with the same song tutor during song acquisition phase. Upon reaching sexual maturity, we tested females’ song preferences in an operant setup and afterwards their preferences for the live singers of the test songs in a multiple-choice arena. Finally, we assessed reproductive consequences of these preferences in pairing females up with an unfamiliar male of their preferred or non-preferred category. We will report how the treatment affected females’ preferences and reproductive decisions and discuss how the results support a more developmentally orientated approach to the study of female mating preferences.
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Evolutionary Biology



Introduction to human evolutionary biology



Michel Raymond



ISEM, UM2 Montpellier, France



Evolutionary biology is a powerful conceptual tool to decipher and understand the living world. Curiously, evolutionary concepts have only been applied recently to human affairs. This embarrassing situation is partly the result of the structuralist movement (Levi Strauss, Piaget, Chomsky, Eliade, etc.) during the XX century, which has had a large intellectual impact, particularly in France. Nevertheless, human evolutionary biology is now an active field in some countries, and new challenging sciences are emerging (evolutionary psychology, Darwinian medicine, evolutionary literature criticism, evolutionary anthropology, Darwinian history, etc.).
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Evolutionary change and speciation of small allopatric populations: can random processes play a role? Differentiation of an endemic bird species in three islands, the Príncipe seedeater (Serinus rufobrunneus)



Martim Pinheiro-de-Melo, B. Hansson, R. Covas, G. Colin & C. Doutrelant Ecologie Spatiale des Populations, CEFE-CNRS, UMR 5175, 1919 Route de Mende, F-34293 Montpellier, France



In most animals, the speciation process seems to require a phase of geographic isolation between the diverging populations. This is particularly true in birds. Nevertheless, the current ‘ecological model’ of speciation is based on cases where gene flow is not interrupted, and very few studies have addressed the speciation problem in allopatric situations. Speciation in allopatry could depart from the ecological model if random processes (genetic and cultural drift) play a role. We investigated the role of random processes in the divergence of allopatric populations by testing for concordance between phenotypic and neutral genetic variation in the three island populations of the Príncipe seedeater Serinus rufobrunneus, an endemic songbird of the Gulf of Guinea islands. Characterization of genetic variation was based on 15 microsatellites. Phenotypic traits analysed included morphological and mate recognition traits (song and colour). Results supported the current consensus that divergent selection, rather than drift, is the main driver of phenotypic change even for isolated populations. Divergence of mate recognition systems was fast, and could therefore be implicated in the first stages of the speciation process. This was supported by playback experiments showing that birds do not recognise songs from foreign populations, and therefore that song may constitute a reproductive barrier in case of secondary contact.
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A relic bank vole lineage highlights a major biogeographic region in Europe Valérie Deffontaine 1,2 , S. Renaud 2 , M. C. Fontaine 1,2, J. P. Quéré1 , R. Libois2 , J. Michaux1 1



INRA, Centre de Biologie et de Gestion des Populations, Montferrier-sur-Lez, France



2



Unité de zoogéographie, Université de Liège, Belgium



The three Mediterranean peninsulas were core areas for the intraspecific differentiation of many temperate plants and animals during the last glacial events of the Pleistocene. This study addresses the question of Pyrenees as glacial refugia and evolutionary hotspot for temperate species through the phylogeographic and morphological studies of the bank vole (Clethrionomys glareolus). This rodent is a typical forests dwelling species with a distribution range extending from France and Fennoscandia to Western Siberia. We investigated the phylogeographic history of the bank vole in Pyrenees by analysing the genetic polymorphism of the mitochondrial cytochrome b gene in 135 individuals. Phylogenetic and phylogeographic analyses have pointed out three lineages around the Pyrenees : (1) a Western lineage in the central part of France, (2) a Spanish lineage located in Cantabrian mountains, in the southern and eastern Pyrenees, and in Southern France, (3) a Basque lineage in French Basque country. Phylogeographic analyses suggested very different demographic history for these lineages. Bank voles from Western lineage recolonised the central part of France from glacial refugia situated in Central Europe. The Spanish lineage experienced strong bottlenecks during the glaciation. On the other hand the Basque lineage remained stable for a long time demographic stability, with retention of ancestral polymorphism. In conclusion our results highlight the importance of Basque country and Pyrenean region as refugium region for temperate species in Southern Europe.
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Effect of genetic change in Arbuscular Mycorrhizal Fungi (AMF) on plant growth and on their response to a change of environment Caroline Angelard, D. Croll & I. Sanders Departement d’ecologie et d’evolution, Groupe de Ian Sanders Université de Lausanne, Biophore, 1015 Lausanne, Suisse



AMF form symbioses with the majority of plants, improving plant nutrition and promoting plant diversity. High genetic variation exists within AMF populations and we already know that genetically distinct isolates of Glomus intraradices have different effects on plants growth. Although AMF were thought to be ancient asexuals we have recently been able to make crosses between “parental” isolates. “Progeny” of these crosses exhibit biparental inheritance. The aim of this study was to determine the effect of this genetic exchange between “parental” isolates on plant growth. In a greenhouse experiment, we inoculated two plant species with the “parental” isolates and the isolates showing bi-parental inheritance. We measured plant growth over 12 weeks and I determined total dry weight at the end of growth period. We also measured on roots the arbuscular, vesicular and hyphal colonization of the fungi. Results indicate that genetic exchange between AMF results in progeny that have differential effects on plant grown compared to plants colonized by parental AMF isolates. Significant correlations between hyphal colonization and total dry weight were found. This would mean that genetic exchange in AMF populations could affect host-plant fitness and should be considered in future research to understand these important soil organisms.
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Association between survival and basal and maximum metabolic rate in a wild population of the bank vole Myodes glareolus



Zbigniew Boratynski Institute of Environmental Science, Jagiellonian University, str. Gronostajowa 7, 30-387 Kraków, Poland



Numerous studies have been undertaken in order to explain the evolutionary and ecological factors underlying variation in basal and maximum metabolic rates observed in birds and mammals. The explanations are often based on the assumption that the rate of metabolism is correlated with fitness. However, little is actually known about this association. Here I estimate association between survival and basal (BMR) and maximum (Mmax) metabolic rates in an island (2.5ha) population (50-260 individuals in 2005 and 2006) of bank voles Myodes (=Clethrionomys) glareolus. The analyses were performed with logistic regression models, with survival as a binary dependent variable, and metabolic rates, body mass and head width as predictors. Over spring 2005, females with a higher BMR survived better whereas the opposite effect was found for males (BMR and sex interaction: Wald = 4.89, p = 0.027). The opposite BMR and sex interaction was found during autumn 2005 (Wald = 5.38, p = 0.020). The Mmax and sex interaction during summer 2006 promoted females but not males with higher values (Wald = 3.88, p = 0.049). The results show that BMR and Mmax are sometimes associated with the fitness component, survival. The variation in the correlation between survival and metabolic traits should be taken into account whe n discussing natural selection as the factor determining variation in BMR and Mmax in mammals. Notwithstanding, for a more comprehensive understanding of the adaptive consequences of variation in metabolic rate, correlations with other fitness components, such as reproductive success and fecundity, should also be considered.
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Plasticity of the duration of metamorphosis in Xenopus laevis Patrick T. Walsh, J. R. Downie & P. Monaghan Division of Environmental and Evolutionary Biology, Graham Kerr Building, University of Glasgow, Glasgow, 128QQ, Scotland, United Kingdom



In organisms with complex life cycles, such as amphibians, selection is thought to have minimised the duration of metamorphosis, since this is the stage at which predation risk is presumed to be highest. Consequently, metamorphic duration is often assumed to exhibit little, if any, environmentally induced plasticity; the elevation in extrinsic mortality risk associated with prolonging metamorphosis is presumed to have selected for a duration as short as is compatible with normal development. We examined the extent to which metamorphic duration in the anuran amphibian Xenopus laevis was sensitive to environmental factors. We also compared the vulnerability of larval, metamorphosing and post metamorphic Xenopus to predators by measuring their burst swimming speeds. Metamorphic duration was influenced by body size, but independent of this effect, it was strongly influenced by environmental temperature: the duration at 18°C was more than double that at 24 and 30°C. Burst swim speed increased through development. We found no evidence that locomotory performance was reduced during metamorphosis, but there was a significant increase on the completion of metamorphosis. These data do not support the presumption that, due to increased predation risk relative to the larval stage, metamorphic duration is minimised and non-plastic.
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Regulation of zinc and cadmium by the ant Lasius niger Irena Grzes Reseach Group of Ecotoxicology and Stress Ecology, Institute of Environmental Science, Gronostajowa 7, 30-387 Kraków, Poland



The heavy metal regulation ability is considered to enhance organisms fitness in the polluted environment. Generally, excessive amount of metal can be excreted from the organism or be immobilized and stored in the metabolically inactive form. The metal regulation efficiency by free living organisms can be assessed by relating the body heavy metal concentration with the pollution in the area of the organism origin. In this study workers of the ant Lasius niger were collected form 24 colonies located at 8 meadows along the heavy- metal (Zn, Cd, Pb) pollution gradient in S. Poland. The body and total soil concentrations of Zn and Cd were measured using Atomic Absorption Spectrometry. Results show clearly that the body concentrations of both metals increase with site pollution and reach a plateau in the most polluted sites. Comparing with the other insects the level of accumulated Cd is relatively high, but simultaneously Cd regulation seems to be more efficient than Zn regulation. The results suggest that Lasius niger can regulate the level of internal heavy metal by extraction, but the immobilization of metals may also play a role in its response to heavy metal pollution.
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Spatial population ecology & behavioural ecology: when it matters where individuals are or were Thierry Boulinier CEFE, CNRS - UMR 5175, Montpellier.



If it is obvious that space is a key issue in Ecology, but the spatial dimension of processes is often neglected. Considering spatial issues may be especially important for a better understanding of the behavioural strategies followed by individuals and of their consequences for the responses of population and communities to environmental variability. This point will be illustrated by past and on- going work carried out at three levels: (1) breeding habitat choice in birds, (2) dispersal and local interactions in the ecology of host-parasite systems, and (3) the dynamics of communities in fragmented landscapes. The talk should illustrate the benefit of integrating various methodological approaches and of developing work at the interplay between sub-disciplines such as evolutionary ecology, immunology and epidemiology.
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Demographic response of a migrant species to environmental fluctuations Marie Nevoux, J. C. Barbraud & C. Barbraud CEBC/CNRS Equipe « Prédateurs Marins » Centre d'Etudes Biologiques de Chizé, BP 14 Villiers-en-Bois 79360 Beauvoir-sur-Niort, France



In the actual context of global climate change, it has been widely demonstrated that environmental fluctuations influence populations, though a large variety of mechanisms. In migrant populations, individuals have to face highly distinct environments that are disconnected from each other’s to complete their annual life cycle. Such a situation may greatly increase the complexity of the ecological processes driving population dynamics, which should be affected by different environmental systems. The goal of this study was to describe the demographic response of a migrant population to environmental variability. We considered the example of the white stork, a long- lived migrant species breeding in western France and wintering in Sahel, Africa. Using a long-term capture-recapture dataset, we tested for correlations between climatic indices characteristic of both breeding and wintering periods and main demographic traits (juvenile survival, recruitment, adult survival and breeding success). We highlighted that conditions over the wintering grounds in Africa as well as conditions over the breeding sector in France seemed to affect the population dynamics of this migrant species. However, the intensity of the response to a given environment depends of the demographic trait considered. This stud y also permitted to actualise the well-documented relationship between survival and Sahel rainfall index. Indeed, this link seemed to have disappeared during the last decade, thanks to recent changes in Sahel climate and in the migratory behaviour of storks.
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Temperature and moisture effects on microbial communities of rhisosphere soil Beata Klimek, M. Choczynski & A. Juszkiewicz Department of Ecotoxicology, Jagiellonian University - Institute of Environmental Sciences Gronostajowa 7, 30 387 Krakow,Poland



Temperature and moisture are the most important factors affecting metabolism of microorganisms and in consequence, rate of decomposition of soil organic matter. The rhisosphere (zone of impact of the plants roots on soil) is one of the key fine-scale components of C cycle in terrestrial ecosystems and there are some reports that rhisosphere exhibits higher sensitivity to temperature than root-free soil. The detailed knowledge on reactions of different soil microbial communities to temperature and moisture changes is necessary for more precise estimation of carbon balance in biosphere, especially in the context of possible global warming. Effects of temperature (5, 15, 30º C) and moisture (15, 75, 120% WHC) on microbial communities were studied in soils planted with Scots pine seedlings or without them. The microbial community parameters measured were: metabolic activity (respiration rate), functional diversity (Biolog plates) and taxonomic structure of the community (phospholipid fatty acids - PLFA). The pine-planted soil was characterized by higher bacterial and fungal activity and some differences in sensitivity to changes of these environmental conditions between planted and unplanted soil were found.
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Size variation reflects niche breadth in Ladybird Beetles Jean-François Godeau UMH : Laboratoire de Zoologie Avenue Maistriau, 19 B-7000 Mons - Belgique ENFA : Unité « évolution et diversité biologique BP 22687 - 2 route de Narbonne - 31326 Castanet Tolosan, France



Body size of 12 species of ladybirds from the entomological collections of Belgian National Natural History Museum has been measured. Specimens were sampled with the objective of maximizing variability in space and time. This study was conducted in order to: (1) compare the coefficient of variation (CV) among five Coccinella species and seven other Belgian species; (2) search for relations hips between CV and the beetle's ecological strategies. The approach is based on the assumption that size reflects resource constancy in terms of quantity and quality. Specialized species occupy narrower niche than generalists but are believed to find resources which are less subject to competition with species of the same guild and thus are more stable in space and time. Analysis were particularly focused on the only two species living in relation with ants, knowing that aphid populations are more stable when tended by ants. The CV of body size gave a ranking for the twelve species and shown that: (a) the most specialized ones were less variable in size than generalists, (b) phyto- and mycophagous which could be expected to benefit from more stable resources were not less variable than predator species, (c) among the two myrmecophilous species, one was the less variable of dataset, the other belonged to the most variable species. According to published data, we conclude that, even if sampling size may change the range of calculated CV, highly specialized predators benefit from stable fitness (related with size) trough resource stability.



82



Ecology



Adjustment of king penguin movements foraging in their dynamic marine environment Cédric Cotté 1 , Y. H. Park2 , C. Guinet1 & C. A. Bost1 1



Centre d'Etudes Biologiques de Chizé,



BP 14 Villiers-en-Bois 79360 Beauvoir-sur-Niort, France 2



Laboratoire d’Océanographie Physique, Muséum National d’Histoire Naturelle, 43 rue



Cuvier, 75005 Paris, France



A large number of studies has linked seabird distribution to oceanographic parameters on the large scale. However, no evidence has reported how an energetically-constrained swimming seabird like penguins use highly changing physical marine environment to travel and search key foraging area. Such purpose required to study animal tracking and environmental context on the spatial and temporal mesoscale in order to examine these interactions. Using an extensive satellite tracking monitoring at Crozet Archipelago, we examined mesoscale interactions of at-sea movements of king penguin in relation to frontal zones location and geostrophic currents associated with eddies. Despite swimming velocities higher than current velocities by at least an order of magnitude, penguin and underlying current similar directions suggest that they use these currents while searching foraging zones. Intense foraging is related to eddies, through the associated mesoscale frontal zones and strong currents, within the Polar Front. During the return phase, penguins focused only on traveling back to the colony to relieve the incubating partner or to feed the chick, regardless of current. These results, emphasized during the brooding stage, demonstrate the importance of mesoscale features for foraging diving seabirds. Furthermore our work suggest that diving birds may use currents associated with eddies as oceanographic cues to locate mesoscale frontal zones where high concentrations of prey are likely to be encountered.
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The combined effect of competition and predation exerted by an exotic species on the diel activity and growth of a native salmonid



Blanchet Simon, G. Loot, L. Bernatchez & J. J. Dodson Université Laval, Département de Biologie Département de Biologie, Laboratoire Dodson. Pavillon Vachon, Ste Foy, Quebec, G1K 7P4, Canada



The



invasion of exotic species is considered as an important threat to biodiversity. The



effects of invaders on the spatial displacement of native species are well known. However, the exotic species may also affect the temporal activity of native species. Moreover, some exotic species exert both competitive and predatory pressures on native species. The interaction of predation and competition in shaping communities has raised fundamental questions in ecology that have never been considered in the field of invasion biology. The goal of our study was to elucidate the effect of competition and predation exerted by an exotic salmonid (rainbow trout, Oncorhynchus mykiss) on the diel activity patterns and the growth rate of juvenile Atlantic salmon (Salmo salar). To reach that goal, we conducted a semi- natural experiment where 2 predatory situations (presence or absence of large predatory trout) were combined with 3 competitive situations (low and high intraspecific density of salmon or interspecific competition with the trout). The presence of a predator decreased the daytime activity and the growth of Atlantic salmon. In addition, we found that the salmon daytime activity was higher when exotic trout was present, whatever the predatory treatment. This latter competitive effect did not affect the growth of salmon but contributed to increasing the probability of predation by rainbow trout. In the case of an exotic species that simultaneously acts as a competitor and a predator, our study revealed that these two processes may interact to modulate the activity and the resulting fitness of the native species.
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A Multi -scale Model of Virtual Plants Stefan Bornhofen & C. Lattaud Laboratoire d'Intelligence Artificielle de Paris 5 (LIAP5), Université de Paris 5, 45 rue des Saints Pères, 75006 Paris, France



Functional-structural plant models conceived by biologists are most often designed for individual or population level scenarios of specific natural species without genetic change. On the other hand, the ge neric plant models in the context of Artificial Life allow for evolutionary dynamics, but they incorporate no or only minimal physiological and environmental characteristics. To close the gap between these scientific communities, a plant model of intermediate complexity has been developed. Based on the multi-agent paradigm, it combines an L-system formalism with the transport-resistance approach for resource flow. Simulations at individual, population and evolutionary levels are performed. Single virtual plants respond to environmental conditions such as the disposition of light sources or soil minerals. Population level experiments address the competition for light between two plant species and lead to results which agree with aggregate models of population dynamics. At evolutionary level, the impact of the environment on morphogenesis and life history traits is studied. Among other results, it is found that the struggle for resources induces an arms race that leads to elongated morphologies and to a shift in the trade-off between resource allocation to vegetative and reproductive structures. The presented results find analogies in the natural world. In particular, the simulations illustrate how the plant model allows to single out environmental factors and fitness criteria, and to assess their impact on evolution. The results suggest that the integration of such models into virtual worlds may produce plant communities with coevolutionary dynamics close to those observed in natural systems.
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Local movements of Teal (Anas crecca) and their consequences for seed, invertebrate and disease dispersion within a wintering quarter A-L. Brochet, M. Guillemain, M. Gauthier-Clerc, A. Green & H. Fritz Station Biologique de la Tour du Valat, Le Sambuc, Arles, France



Wintering ducks concentrate during daylight on marshes of large area to satisfy comfort activities (preening, resting and swimming), and disperse at night in peripheral marshes to feed. The set of these habitats forms the “Functional Unit” of these birds. This interchange in the use of different habitats by the same individuals suggests that, if the birds can carry animals or plants of reduced size, their behaviour could thus favour the dispersion of these organisms. Previous studies showed that ducks can transport seeds or invertebrates in their plumage or in their digestive tract. The first objective of my thesis is therefore to quantify this possibility that some plants or animals can be carried by Teals and therefore can disperse by this mean, within the wintering quarter of the Camargue. Moreover, the interchange of individual concentration and bird dispersion also provides favourable conditions to a dispersion of pathogenic agents which they could carry (parasites, avian influenzas). My second objective is thus to detect the emergence and the possible diffusion of these pathogenic agents within the wintering population of Teal at the scale of the Camargue. Finally, because of a modification of marshes vegetation in the Camargue for these 25 last years, a change of the “Functional Units” of ducks is supposed. My third objective is therefore to study local movements of Teal using nasal marks and radio-transmitters. This will also allow measuring the speed at which the above cited elements can be dispersed by these birds.
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Importance of salina of Thyna, Sfax (Tunisia) for the reproduction of the waterbirds Mohamed A. Chokri1,2,3 , N. Sadoul4 , B. Arnaud,3 M. M. Serbaji1 H. Dlensi5 & K. Medhioub 1 1



Unité de recherche « Etude et Gestion des Environnements Urbains et Côtiers », Institut



Préparatoire aux Etudes d’Ingénieur, Université de Sfax, Sfax, 3000, Tunisie. 2



Faculté des Sciences de Bizerte, 7021, Zarzouna, Tunisie.



3



Station Biologique de la Tour du Valat, le Sambuc, 13200, Arles, France.



4



Association les Amis des Marais de Vieguerat, Les Marais du Vigueirat,13104 Mas-Thibert,



Arles, France. 5



Association des Amis des Oiseaux, Immeuble Elmanar, Escalier A, Bureau N°20, Sfax, 3000,



Tunisie



If the gulf of Gabès constitutes one of the main wintering zone of wintering waterbirds in the Mediterranean, it is however less known for its importance as a breeding site. Located at the North-West of the gulf, in edge of the town of Sfax, the salina of Thyna extends along the littoral on approximately 15 km for a surface exceeding 1500 hectares. The censuses carried out by the Association of the Friends of the Birds since 1994 made it possible to highlight that the salina of Thyna is the main breeding site of the gulf of Gabès. Indeed, one would thus finds there fifteen breeding species of waterbirds. The most important group is represented by the colonial laro- limicolous (Slender-billed Gull, Yellow-legged Gull, Gull-billed Tern, Common Tern, Little Tern, Pied Avocet, Black-winged Stilt and Collared Pratincole), 7 of them being of high patrimonial interest. Lastly, certain species with very strong patrimonial value have tried to reproduce there, such as the flamingo, or reproduce there punctually, such as the marbled Teal. The saline one of Thyna is undoubtedly one of the richest area of the Mediterranean. However, the salina of Sfax, located in a periurban zone, is subjected to a large set of anthropogenic pressures which represent as many threats for these populations. After a general presentation of the diversity and reproductive numbers, we will present the first assessment of the reproduction, carried out during the breeding seasons 2004 and 2005, in order to highlight the impact of these factors on reproductive numbers.
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Fledging is preceded by a reduction of the adrenocortical response to stress in a non-precocial bird, the King penguin (Aptenodytes patagonicus)



Corbel, H., Geiger, S. & R. Groscolas Département d’Ecologie, Physiologie et Ethologie Institut Pluridisciplinaire Hubert Curien Strasbourg, France



The Developmental Hypothesis predicts that stress- induced levels of corticosterone (CORT) should increase with age in non-precocial chicks and culminate to adult-like levels near fledging when the energetic demand is high. We investigated the relationship between CORT and metabolic responses to stress with the timing of fledging in King penguin semiprecocial chicks. In this pelagic seabird, fledging corresponds to the passage from terrestrial to marine life and is preceded by a two-week fasting period. Chicks at the onset of moult (OM; one month before fledging), the end of moult (EM; 7 d. before fledging) and fledging (F) were applied a standard capture and 1-h restraint protocol with collection of blood samples at seven fixed times. The stress- induced elevation of CORT was increasingly reduced as fledging approached and the length of fast increased. A slight increase of glycemia similarly characterized the response to stress in the three groups. In contrast, the induced elevation and reduction in free fatty acid and ß-hydroxybutyrate levels, respectively, were markedly amplified in fasted (EM and F groups) vs fed (OM) chicks. Thus, fasted chicks preferentially utilized lipid substrates, allowing for the maintenance of glycaemia with sparing of body proteins. Low stress- induced CORT was the mechanism by which muscle was spared, ensuring an optimal locomotion of fledglings in sea-water. The Developmental Hypothesis was not supported here and we suggest that the modulation of CORT response to stress in chicks can not be explained by the precocial-altricial spectrum alone. Rather, an ecological basis of its modulation should be considered.
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Diapause of Aphidius rhopalosiphi, myth or reality? Alexis Descampe & T. Hance Unité d’Ecologie et de Biogéographie Université catholique de Louvain Louvain-La-Neuve, Belgium



The Developmental Hypothesis predicts that stress- induced levels of corticosterone (CORT) should increase with age in non-precocial chicks and culminate to adult-like levels near fledging when the energetic demand is high. We investigated the relationship between CORT and metabolic responses to stress with the timing of fledging in King penguin semiprecocial chicks. In this pelagic seabird, fledging corresponds to the passage from terrestrial to marine life and is preceded by a two-week fasting period. Chicks at the onset of moult (OM; one month before fledging), the end of moult (EM; 7 d. before fledging) and fledging (F) were applied a standard capture and 1-h restraint protocol with collection of blood samples at seven fixed times. The stress- induced elevation of CORT was increasingly reduced as fledging approached and the length of fast increased. A slight increase of glycemia similarly characterized the response to stress in the three groups. In contrast, the induced elevation and reduction in free fatty acid and ß-hydroxybutyrate levels, respectively, were markedly amplified in fasted (EM and F groups) vs fed (OM) chicks. Thus, fasted chicks preferentially utilized lipid substrates, allowing for the maintenance of glycaemia with sparing of body proteins. Low stress- induced CORT was the mechanism by which muscle was spared, ensuring an optimal locomotion of fledglings in sea-water. The Developmental Hypothesis was not supported here and we suggest that the modulation of CORT response to stress in chicks can not be explained by the precocial-altricial spectrum alone. Rather, an ecological basis of its modulation should be considered.
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Posters Trophic resources and bioenergetics of the oyster Crassostrea gigas : do protists (algae and protozoans) play a role in the dynamic energy budget (DEB) of ponds -reared oysters ?



Margot Decrignis Ifremer (CRELA) Place du séminaire B.P. 5 17 137 L’Houmeau In French atlantic coastal ponds of the Charente, oysters can grow under conditions where phytoplankton production is limited by nutrient exhaustion. Such ponds typically show a high concentration of ciliates and flagellates during the growing season. These protozoans constitue a trophic link for energy transfer from the microbial food web to large benthic suspension feeders, such as oysters. The aim of the study is to precise the role of autotrophic and heterotrophic protist communities in the diet of oysters reared into coastal ponds, and more precisely in the amount of energy gained via food intake. The study will i) precise place and contribution of protozoans (heterotrophic protists) in energy acquirements and ii) improve bioenergetics model developed for Crassostrea gigas (DEB model). Energy flow models can predict oysters growth and reproduction from environmental data, and thus contribute to improve our understanding of oysters biology and ecophysiology. The oyster growth was measured in a pond over 10 months. Simultaneously, trophic and environmental conditions were recorded on a regular basis. From the collected samples, 1) nanoflagellates and ciliates protists will be identified, counted (using inversed microscopy) and discriminated (heterotrophic versus autotrophic ones); 2) biovolumes of the dominant species will be estimated; 3) the biovolume of the protists species will be included in the forcing variables of the DEB model (food) and the resulting simulated growth will be compared to the observed growth data.
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Increase on survival: Reason or Consequence of a density increase? Aggeliki Doxa, A. Robert, K. Theodorou & Alain Crivelli Centre de Recherches sur la Biologie des Populations d’Oiseaux (CRBPO) - Département Écologie et Gestion de la Biodiversité Museum National d’Histoire Naturelle (MNHN), Paris



Understanding how population density influence demographic parameters is fundamental in population ecology (Nicoll et al,2003; Saether&Engen, 2002). Density-dependent and independent survival has been identified in long-term studies of many species (Lieske et al,2000; Arcese et al,1992). ?n this study, we use extensive data from marked Dalmatian pelicans (Pelecanus crispus), collected between 1984 and 2005 from two colonies in Southwestern and Northern Greece. The Dalmatian pelican is consid ered as a vulnerable species in Europe. While all European populations are stable or declining, the populations in Greece are increasing. Using multi-state capture-recapture models, we examine the impact of density on age specific survival rates. We use the total number of breeding couples, as well as the mean number of couples per breeding unit as measurements of the density effect on the estimations of annual survival rates. Our results give evidence for the existence of density-dependence. Results are discussed for the interpretation of the survival-density relationship.
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Do Parasites Induce Sex in Daphnia magna? Alison B. Duncan & T. J. Little Génétique et Evolution des Maladies Infectieuses UMR CNRS-IRD 2724, IRD Montpellier, France



Sexual reproduction in some taxa leads to the production of a resting egg that enables populations to escape unfavourable conditions. Recent work found evidence that the timing of sexual reproduction in Daphnia magna may result in particular genotypes escaping parasite epidemics, a particular source of environmental hostility. I investigated whether the bacterial pathogen Pasteuria ramosa, or infected individuals, can directly induce sexual reproduction in D. magna. I conducted a series of experiments that exposed Daphnia directly to the parasite, or to cues indicating the presence of infected individuals, alone and in combination with other environmental stimuli previously found to induce sexual reproduction. There was no evidence to suggest that the parasite, or infected individuals induced sexual reproduction. There was indication of a higher incidence of sexual reproduction by individuals simultaneously exposed to water that had contained infected Daphnia, and a variable food regime. Higher levels of offspring production were observed for Daphnia in water that contained combined cues indicating predation and Daphnia crowding conditions. In addition there was a trend for higher levels of asexual reproduction by individuals that experienced a fixed food regime, in water that had contained infected Daphnia. These results are consistent with fecundity compensation, whereby individuals mature and reproduce earlier to ensure reproductive success when faced with biological enemies.



95



Posters



Modelling the spring migration of Pink-footed Geese; the merits of statedependent and individual -based migration models compared Olivier Duriez Plant Animal Interactions laboratory, NIOO (Netherlands Institute of Ecology) Centre for Limnology Rijksstraatweg 6, Nieuwersluis, PO Box 1299, 3600 BG Maarssen, The Netherlands



Given their large home range, migrants could be considerably affected by global change. Also their role as vectors for dispersal has increased the interest in understanding and predicting animal migrations. Two modelling approaches have recently been developed to predict migratory movements, and resulting bird numbers at staging sites. Using optimality theory and eco-physiological requirements, stochastic dynamic state-dependent models (SDM) assume that animals always choose the optimal decision for long term fitness benefits. SDM were used to calculate the optimal migration strategy (i.e. maximising reproductive success by arriving on the breeding grounds at the optimal date and with the best bodycondition). To this end the SDM was parameterized for the case of a rather simple virtual world. Individual behaviour-based models (IBBM) assume that individuals inherently vary in their foraging efficiency and take short term behavioural decisions to survive until the next time step, according to game theory, ideal- free distribution theory and detailed behavioural responses. IBBM were used to accurately predict population dynamics in a changing environment, providing daily estimates of survival, body-condition and location of individuals in a highly detailed virtual world. However both approaches have never been scrutinized in a comparative manner. Here we present the first results of IBBM and SDM parameterized for the spring migration on Pink- footed geese (Anser brachyrhynchus). We evaluated the performance of both models by comparing their predictions about survival, body-condition and time spent in staging sites, with empirical data from individually marked geese migrating from Denmark to Svalbard.
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A trophic study of a marine ecosystem in Kerguelen Islands using stable isotopes of carbon and nitrogen Camille Fontaine , Y. Cherel, P. Richard & P.Nival CEBC/CNRS Équipe des prédateurs marins des Terres Australes et Antarctique française Centre d'Etudes Biologiques de Chizé, BP 14 Villiers-en-Bois 79360 Beauvoir-sur-Niort, France



The feeding ecology of the top predators like marine mammals and sea birds is well known. However, the feeding ecology of the lower levels has poorly been studied. I t is nevertheless essential to analyse the structure of the trophic network as to determine the food interactions between species. We examined 53 species from primary producers through top predators. The main source of primary production is oceanic phytoplankton, although there is evidence of a seagrass contribution to the benthos. Marine mammals, penguins, invertebrate, fish filled the highest trophic positions. Using d15N we are able to identify the trophic level of samples and we can predict the predator - prey interactions. Moreover stable-carbon isotope d13 C analysis may be a good indicator of inshore versus offshore feeding preference. Our primarily results with fishes give for muscle d15 N values of 7,4 ‰ to 15,1 ‰ and d13C values of -23,0 ‰ to -13,5 ‰. Trophic relationships in fish, suggested by stable isotope results, were supported by stomach contents analysis. However, stable isotopes results may indicate more representative trophic relationships, as stomach contents analyses tend to group prey by taxon rather than by trophodynamic position. The first results with fish and invertebrate species show that they belong to four different ecosystems with an inshore-offshore gradient: a first in closed sea (Morbihan’s Gulf), a second on continental shelf, a third in the Frontal Polar Zone and a least near the Polar Front. We can correctly identify the different trophic levels and know “who eat what”.
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Sex and early life conditions affect telomere length in the lesser black-backed gull Christopher G. Foote, L. Nasir, E. A. Gault & P. Monaghan Division of Environmental and Evolutionary Biology, University of Glasgow, Graham Kerr Building, University of Glasgow, Glasgow, G12 8QQ, Scotland, United Kingdom



There has recently been much interest in the long-term effects of early growth conditions. Telomeres, the repetitive DNA sequences that cap eukaryotic chromosomes, are potentially an excellent tool for studying such effects. Telomeres shorten at each cell division and considerable evidence links the rate at which they do so with cellular and organismal senescence. Previous research has shown that telomere loss is greatest during early life, so conditions during this time can substantially affect telomere attrition and potentially lifespan. We examined the relationship between early growth conditions and telomere dyna mics in blood cells of chicks of the lesser black-backed gull. There was a clear trend for telomeres to shorten with age, noticeable even within a few weeks of hatching. Within this, male chicks had a faster rate of telomere loss than females. Egg size had a positive effect on hatching telomere length, suggesting it could potentially have a long-term effect on chick life span. Our results support the idea that early life conditions have an important effect on telomere attrition and thus potentially on longetivity.
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Effects of uropygial oil Giraudeau Mathieu, P. Mirleau, P. Legagneux, V. Bretagnolle, C. Guitterez, & P. Heeb Université Paul Sabatier – Toulouse 3 Laboratoire Evolution et diversité biologique 118 route de Narbonne Bat 4R3B2 , 31000 Toulouse, France



The uropygial gland is a holocrine secretory gland of birds located dorsally. The sebum that the uropygial gland secretes is coated by the beak and transferred to the plumage in preening. Several functions have been proposed (Jacob & Ziswiler 1982). Preen waxes keep feathers flexible (Stettenheim 1972), waterproof (Elowson 1984) and inhibit the growth of feather-degrading bacteria in vitro (Shawkey et al., 2003). The aim of this study is to understand the effect of preen oil on feather bacteria community and particulary on feather-degrading bacteria, on coulored signals and on immunity. We work on two duck species, Anas plathyrinchos and Anas acuta. We form two groups, an experimental with anti-preening mechanism and a control group. Bacterial samples were taken at 0, 15 and 50 days by cuting one feather at different zones. Two types of microbial analyses will be done; metagénome and culture-based methods to estimate abondance and diversity of feather bacteria (Shawkey, 2005). We predict that keratinolytic bacteria abondance increases and commensal bacteria decreases without preen oil on feathers in experimental group. We investigate the impact of this increase of keratinolytic bacteria on coulored signals by measuring spectrophotometry of beak, neck, wing flash mark, and leg at day 0 and 50. We will also measure immunity with caroténoïd in blood at days 0 and 50. We predict that carotenoïd increase in the blood with the increase of keratinolytic bacteria and that coulored signal decrease.
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Grasshoppers facing tractor: do dispersal abilities matter? Mirabelle Gouat, I. Badenhausser & V. Bretagnolle CEBC/CNRS UPR 1934 Equipe Biodiversité Centre d'Etudes Biologiques de Chizé, BP 14 Villiers-en-Bois 79360 Beauvoir-sur-Niort, France



Dispersal is a key process that largely affects population dynamic. Exchanges of individuals between different sites may have consequences on population genetics, demography, and meta population dynamics. This is particularly the case in fragmented and unstable habitats where dispersal plays an important role in population persistence, allowing to avoiding local mass extinction. An extreme case of such heterogeneous habitats can be encountered in arable farmlands where landscapes change almost annually. In such habitat, the grasshopper (Orthoptera) community relies almost exclusively to the meadows, which may account for less than 5% of the total area. This is precisely the case in our study area (south west France), where three main groups of grasshoppers are found, comprising one locust (with high dispersal abilities), a wingless grasshopper (with presumably very low dispersal abilities), and intermediate cases. Since dispersal is relatively difficult to quantify and measure directly on this Order, we analysed the spatial structure of these three groups on the landscape scale. We randomly sampled, on our study area, suitable plots for which we got abundance estimates per age class for each grasshopper groups. We hypothesised that spatial structure should vary in relation to morpho logical characteristics, thus dispersal capacity. We discuss our first results concerning spatial distribution pattern and their implication on dispersal.
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Design features of animal architecture: The mounds of Mus spicilegus Michaela Hölzl, H. Hoi & D. Penn Konrad Lorenz Institute for Ethology Savoyenstrasse 1a, A-1160 Vienna, Austria



The mound-building mouse (Mus spicilegus) shows a unique behaviour among mice. In autumn, the mice construct large mounds using plant material from annual weeds and then cover them with sand or earth. During the winter period, the mice overwinter in tunnels underneath the mound without reproducing. In spring, the mice leave the mounds and disperse. Little is known about their mound-building behaviour or the function of these mounds still is not clear. Mounds are used as food storage, but they may also have a thermoregulatory function. Earlier studies found significant variation in mound size within and between geographic populations. We have therefore examined the variation in mound size in different habitats to determine which factors influence mound growth and distribution, and also what factors influence the mound size and the thermoregulatory capacity. Our results suggest that several habitat parameters affect mound size and mound growth, and that plant choice could play an important role for the insulation capacity of mounds.
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Adaptive value of the seasonal polyphenism in the European map butterfly Araschnia levana (Linnaeus 1758)



Augustin Joiris Université catholique de Louvain Laboratoire d’écologie et de Biogéographie Place Croix du sud 4 ,5 1348 Louvain-La-Neuve, Belgique



Araschnia levana is a polyphenic butterfly which has two or three morphologically different generations per year. The first generation flies at spring and individuals are reddish whereas adults of the summer generation have white stripes on a black ground-color.



Since some



years, a third generation occurs at fall. Its color pattern is intermediate. The proximate factors controlling this polyphenism are well known and the biomechanical process is also well described but the evolutionary reasons of such a polyphenism are still obscure. In this study, we will test three hypotheses to answer the question: “Why does Araschnia levana show such a difference between its two generations?” 1. Does A. levana regulate differently its body temperature in its two forms? 2. Are there any behavioural differences between the two forms? 3. Are the two generations using different techniques to escape predators?
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West Nile virus in wild peridomestic birds, southern France, 2004 Elsa Jourdain, I. Schuffenecker, J. Korimbocus, S. Reynard, S. Murri, Y. Kayser, M. Gauthier-Clerc, P. Sabatier & H. Zeller Station Biologique de la Tour du Valat, Le Sambuc, Arles, France During late summer and autumn 2004, an equine outbreak of West Nile virus (WNV) occurred in the Camargue region, a wetland area in the south of France where the virus was first reported in humans and horses in 1962 and reemerged in 2000. We conducted epidemiological investigations on wild peridomestic birds (house sparrows Passer domesticus, tree sparrows Passer montanus and common magpies Pica pica) in order to determine whether these species were likely to be associated with WNV emergence in horses. Birds were captured using mist nests or traps and bled from the brachial vein. Plasma samples were screened for WNV immunoglobulin G using an indirect ELISA test and positive samples were confirmed by a microneutralization assay. WNV specific RT/Nested-PCR assay and virus isolation on C6/36 cells were performed on brain samples from two dead birds (a house sparrow and a magpie). The complete genome of both isolates was sequenced. Four birds out of 228 tested positive in serology, indicating the circulation of WNV in the peridomestic bird population. Pairwise alignment of both isolates showed that they were identical and multiple alignment with other sequences available on GenBank database revealed that they were related to WNV lineage 1 strains belonging to the European/Mediterranean/Kenyan cluster. To our knowledge, our isolates are the first WNV avian isolates from the western Mediterranean basin to be entirely sequenced. Although no WNV strain could be isolated from horses in 2004, it is quite likely that our WNV avian strain was the one involved in the 2004 equine outbreak. Indeed, WNV is believed to be transmitted to horses by mosquitoes able to feed on both birds and mammals. Mosquito species suspected to act as epidemic vectors in the Camargue are likely to get infected while feeding on birds and subsequently to transmit the virus to horses. As sparrows and magpies are closely associated with human settlements and farming activities, they appear to be ideal avian hosts for WNV amplification and transmission to horses. Our data indicate that WNV circulated among wild resident birds in the Camargue region before and during the 2004 equine outbreak and support the hypothesis that these bird species might be involved in WNV emergence in horses. Further studies should include experimental infection using the isolated WNV strain and investigations on the host feeding pattern of mosquito vectors.
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Food availability and sibling aggression in Black-legged kittiwake (Rissa tridactyla)



Sarah Leclaire , J. White, M. Kriloff & E. Danchin Université Paul Sabatier – Toulouse 3 Laboratoire Evolution et diversité biologique 118 rte de Narbonne- bat 4R3, 31062 Toulouse Cedex 9, France



In several avian species, sibling aggression is a regular feature of nestling behaviour. Such fighting allows the dominant chick to sequester the majority of the resources, especially food. Thus the proximate cause of sibling aggression is assumed to be an insufficient food amount delivered by parents (the “food amount” hypothesis). In a minority of taxa, this violence leads to the death of the junior chick (siblicide), which is interpreted as an adaptative brood reduction. According to the hypothesis of facultative reduction, species that face uncertainty over food during rearing period, hedge their bets by laying extra eggs that can either be raised to fledging or eliminated depending on subsequent food availability. Therefore, the ultimate cause of siblicide is assumed to be low food availability. By supplementary feeding some black- legged kittiwake (Rissa tridactyla) breeders all through the breeding season, we demonstrate that supplementary fed parents feed their chicks at a higher rate and that these chicks make less intense and less long aggression and suffer less mortality. This suggests that during poor years, parents would reduce their feeding rate and hence promote siblicide to match the amount of food available.
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Proximate factors that determine sexual size dimorphism in the Tiger snake, Notechis scutatus



Sophie Lorioux, X. Bonnet, F. Aubret & D. Pearson CEBC-CNRS, Centre d'Etudes Biologiques de Chizé, BP 14 Villiers-en-Bois 79360 Beauvoir-sur-Niort, France



In many animal species, males and females attain different adult body sizes. The processes underlying such sexual differences are complex and may involve an interplay between natural, sexual and fecundity selections. Thus sexual size dimorphism is determined through complex interactions among size at birth, growth rate, maturity and survival. We studied the proximate factors that shape sexual size dimorphism in an insular population of Tiger snakes, Notechis scutatus, in south-west Australia. The use of the same ecological niche by males and females and the absence of predation, simplify the context of the study. The study was realised using the Capture-Mark-Recapture method for a nine years period. In this population, males exhibit an higher mean adult body size. We found no difference in size and body condition at birth between males and females. The estimations of growth rates indicated no difference between the sexes at the juvenile stage, whereas the results showed a significant difference at the adult stage, with males that continue to grow after having reach sexual maturity and adult female growth rate that strongly decreases. Survival estimations for both sexes at the juvenile and adult stages revealed the same survival rate for male and female juveniles but a much higher mortality for the females at the adult stage. These results highlight the trade-offs females have to face, between reproduction and growth and reproduction and survival. Costs of reproduction experienced by viviparous females are extremely high and thus affect some of their life histories traits.
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Foraging and associative learning of visual signals in a parasitic wasp Patrice Lucchetta, C. Lazzari, E. Desouhant, M. Théry, C. M. Bernstein, P. Sabatier & H. Zeller UMR 5558 Laboratoire Biométrie et Biologie Evolutive, Université Lyon 1 Bat 741 -G. Mendel, 43 Bd du 11 Novembre 1918, 69622 Villeurbanne Cedex, France



To cope with environmental variability, animals should gather and use information to reduce uncertainty. Learning is a cognitive process that allows the use of relevant information to respond to local environmental conditions. In insect parasitoids, associative learning has been widely documented in the context of host foraging. However, despite its potential adaptive value, the insect food searching strategy and cues used to search are poorly understood. In this study, we examined the ability of Hymenopteran Venturia canescens females to associate food to a visual cue. Experiments were performed with arrhenotokous (sexual) and thelytokous (asexual) individuals. We hypothesized that there would be differences between the modes of reproduction as they thrive in different ecological conditions. The wasps showed innate attraction for yellow and orange stimuli when presented versus blue stimuli. When trained to associate a food reward with one of the attractive colours (yellow or orange), they significantly chose the colour previously associated with food. In the context of food foraging, this study is the first to show associative learning using visual stimuli in a parasitoid. This ability gives new insights concerning potential food sources for V. canescens in the field, since flowers are sugar sources, which emit coloured signals. We also discussed the absence of differences in learning ability in the two reproductive modes.
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Ranking of escape responses in schooling behaviour of mullet (Mugil auratus)



Stefano Marras, R.S. Ferrari and P. Domenici Université Sciences et Techniques du Languedoc - Montpellier 2 Station Méditerranéenne de l'Environnement Littoral 1 quai de la Daurade, 34200 Sète, France



The antipredator behaviour of gregarious fish has been studied at different levels of analysis both at the level of each single fish and the whole school. However, whether the timing of the escape response is differentiated among individuals of a school is unknown. A total of 70 mullet Mugil auratus were used, divided into 7 different schools. A round tank (2 m diameter and 0.4 m water level) with seawater (temperature 19°C and salinity 29‰) was utilized for the experiments. A high speed camera (250 frame s-1 ) was used to record the escape responses. For each mechanical stimulation, individuals of each school were ranked according to the timing of their escape response. These ranks were averaged over 10 successive stimulations (10 minutes apart), in order to test the hypothesis that individuals keep a relatively constant chronological order of response. Average experimental ranks were compared with the average ranks obtained by using a random order of responses in each trial. We found that the variance of the mean experimental ranks was larger than that obtained using random orders, suggesting there is trend for individuals to maintain a given rank. These results suggest that the timing of the escape response is organised hierarchically, and that certain individuals tend to escape sooner than others, thereby having a higher cha nce to affect the behaviour of the rest of the school. Whether this tendency corresponds to a leadership maintained over a relatively long period of time needs further investigation.
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Maternal and Paternal effects on egg size variation in the blackfin pearl killifish (Austrolebias nigripinnis)



Mahmoud Moshigani & T. JM Van Dooren Van der Klaauw Laboratory, Institute of Biology Kaiserstraat 63,2311 GP,Leiden, The Netherlands



According to the differential allocation hypothesis, females can preferentially allocate their reproductive investment when they mate with an attractive male under certain conditions. In this study, we investigated whether females blackfin pearl killifish (Austrolebias nigripinnis) adjust their reproductive effort (clutch size and egg size) depending on the attractiveness of their mates. In total, 25 females and 22 males were used in the experiment. Per week, twenty pairs were observed. Each female was allowed to lay eggs three times during that week with a male. Each week, males were randomized over females and fish that died were replaced by new ones, for eight successive weeks. During the last week of the experiment we surveyed the effects on egg size and clutch size of the following treatment changes: food quality, water quality, staying with the same male and interval between egglaying (1 or 2 days). Some treatment interactions have significant effects on clutch size, while egg size was independent of treatments. For both variables we found significant variation between fish pairs.Using the data from the first seven weeks, the presentation reports whether that variation is due to variation between females, males or both.
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Adaptation to extreme salinity variation in Tilapia N’Golo Ouattara, G. Nègre-Sadargues, J. Panfili, H. D’Cotta, JF. Baroiller, G. Charmantier Adaptation Ecophysiologique et Ontogenèse, Université Montpellier II, Montpellier, France



The effects of salinity acclimatization were investigated in juvenile tilapia Sarotherodon melanotheron heudelotii, a current inhabitant of hypersaline environments (e.g. Saloum estuary in Senegal with salinities between 0 and 140). Populations of this fish have colonized a variety of environments in West Africa, ranging from fresh to hypersaline waters. This demonstrates its strong ability to osmoregulation in different ambient salinities. Acclimatization to salinity was studies using the distribution and the morphological changes of chloride cells on the gills filaments and lamellae of hypersaline water (HW) versus freshwater (FW) adapted fish. FW- acclimated fish were exposed to salinities between FW and 90, using direct transfer from FW to seawater (SW, salinity 35) and progressive salinity transfer of 7 /day from SW to 70 and 90. Short-term changes in the localization, numbers and areas of chloride cells were examined. Except in FW where they were solely observed at the base of filaments, chloride cells were localized at the base of filaments and on the lamellae in SW and HW. A significant increase in the cell number and their dimension (area) took place after transfer from FW to HW (salinity 70) but the cell number remained constant between 70 and 90. However, morphometrical cell parameters (area, perimeter, width and height) continually increased from FW to salinity 90. This observatio n indicates that the shape of cells (but not their number) could be a sensitive indicator of osmoregulation in HW for the tilapia.
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Description of night roost’s Marsh Harrier (Circus aeruginosus) during winter seasons Florian Picaud, A. Sternalski & V. Bretagnolle CEBC-CNRS Centre d'Etudes Biologiques de Chizé, BP 14 Villiers-en-Bois 79360 Beauvoir-sur-Niort, France



Aggregations of roosting individuals are common in primates, bats and birds. In birds, and in other animals as well, the origin and unction of this behaviour is still poorly understood. Avian communal roosting is thought to confer both costs, such as increased transmission of parasites, increased intra-specific competition for food and/or for mates and increased predation risk; as well as benefits, such as reduced thermoregulation costs, increased communal defence and increased foraging efficiency (information centre hypothesis and/or recruitment centre hypothesis). Understanding communal roosting behaviour requires both empirical and experimental approaches. In this study, and in relation to an experimental design, we describe roosting behaviour pattern of Marsh Harrier in the Marais de Brouage (120 km2 ), a raptor species mainly roosting on ground. During winter 2005-06 and 2006-07, we performed regular counts on each roost identified within the study area, as well as simultaneous counts at four specific roosts every week during two consecutive nights. We also used radio-tagged birds (N = 13) in order to analyse their roost occupancy. We identified 35 different night roosts in the study area, varying in size from 1 to up to 100 individuals. From roost counts, we found that sites used by birds varied between year and particularly for the larger ones. We also found year and seasonal variation in roost size. In addition, variation of roost size was partly explained by individual exchanges between neighbour roosts. Tagged birds indicated also that birds used several roosts each year, and that younger individuals used more roosts than adults did.
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Pecki ng responses in gull chicks Viola H. Ross-Smith & P.N. Ferns Cardiff School of Biosciences, Cardiff, United Kingdom



This study focuses on gull feeding behaviour in early life. Much of the work to date has examined the pecking response, made famous by Tinbergen’s pioneering ethological studies in the mid-twentieth century. Field work carried out during 2006 with lesser black-backed gulls (Larus fuscus) on Flat Holm Island, UK, has confirmed that a similar pecking response is found in this species, and indicates that it is influenced by several factors, including hatching order and the ultraviolet reflectance of the stimulus used. The exact nature of Tinbergen’s supernormal releaser is of particular interest.



Tinbergen explained the



supernormal effect through the shared characteristics of the stimulus with the red gonys spot found on the lower mandible of his study species (the herring gull, Larus argentatus). However, both a pecking response and a supernormal stimulus reaction are seen in gull species with a variety of adult bill colorations. Comparative analysis of beak markings suggests that the gonys spot is only present in species where chick size at hatching is relatively small compared to adult body size, indicating that the spot might somehow facilitate adult-chick interactions when such a size disparity exists. We intend to investigate alternative hypotheses for the mechanism by which Tinbergen’s supernormal releaser functions, such as the idea that it is not related to the presence of a gonys spot, but rather to the resemblance of the releaser to food items consumed by hatchlings, for example worms.
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Two steps to suicide in insects harbouring hairworms Marta Sanchez1 , F. Ponton1 , A. Schmidt-Rhasea2 , D. P. Hughes3 , D. Missé4 & F. Thomas1 1
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The hairworm Paragordius tricuspidatus has the ability to alter the behaviour of its terrestrial insect host (the cricket Nemobius sylvestris), making it jump into the water to reach its reproductive habitat. Because water is a limited and critical resource in the ecosystem, we predicted that hairworms should adaptively manipulate host behaviour to increase the encounter rate with water. We found that hairworms secure mating by starting to manipulate their host before being fully mature. Once induced, the cricket’s suicidal behaviour is maintained until the host finds water. As expected, the reproductive potential of worms was better when the crickets displayed the suicidal rather than the erratic behaviour. Finally, as predicted by theory, enhanced manipulative periods had detrimental effects on worm fecundity, suggesting the existence of a trade off between reproductive and manipulative efforts.
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The role of olfaction in social interactions in birds Theresa Steinberger, Hoi Herbert, Penn Dustin Konrad Lorenz Institute for Ethology Penn Dustin, Hoi Herbert, Wien, Austria



Surprisingly little is known about olfaction in birds, yet several recent studies have found that chemical cues play a role in food finding, navigation, and also mate recognition in some species. We are investigating whether chemical communication plays a role in social or sexual interactions of domestic chickens (Gallus domesticus). Anecdotal observations suggest that chickens are more likely to accept novel individuals into their group if their scent is artificially masked or altered. Therefore, to test this idea, we introduced two unfamiliar hens in an enclosure, and examined whether there were fewer aggressive interactions toward the “intruder” when her scent was experimentally altered (using a perfumed deodorant) compared to when her scent was unaltered (unmanipulated control). We are also examining whether odour plays a role in the formation or maintenance of social hierarchies. We will form groups of three familiar hens, note their social status, alter the odour of one, and test whether this manipulation alters its rank within the hierarchy. Our preliminary results suggest that chickens recognize when another individual’s odour is manipulated, and often react less aggressively; however there is much individual variation among individuals in their aggressive responses. Finally, we will provide results of our pilot studies in which we are testing how impairing olfaction (using ZnSO4 to induce temporary anosmia) affects social behaviour of chickens.
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Intraspecific predation in artificial populations of decapod crustaceans Aleksandra G. Tertitskaya; R. R. Borisov & N. P. Kovacheva Laboratory of Crustacean Reproduction Russian Federal Research Institute of Fisheries & Oceanography (VNIRO) Moscow, Russia



In crustaceans, intraspecific predation (cannibalism) and aggressive behavior are major behavioral patterns that can cause problems during intensive culture. Investigations were conducted on intraspecific predation and aggressive behavior in four species of decapods: giant freshwater prawn Macrobrachium rosenbergii, red swamp crayfish Procambarus clarkii, narrow- fingered crayfish Pontastacus leptodactylus, and red king crab Paralithodes camtschaticus held under laboratory conditions in recirculation systems. The effects of the following factors on intraspecific predation and aggressive behavior were studied: stocking density; age and sex composition of the experimental group of animals; quantity and quality of food; quantity and configuration of various artificial shelters and substrates; temperature regime; illumination. Main biological and behavioral patterns of decapods favoring cannibalism, such as euryphagy, firm exoskeleton, the necessity of molting, and other prerequisites, are discussed. Findings let us conclude that injury level, which was measured by the loss or damage of appendages, is primarily influenced by aggression level of individuals and the frequency of encounters within the experimental group, the latter depending on the activity of animals. Therefore, factors affecting aggression and activity of individuals consequently influence the level of cannibalism and related injury level. Additionally, we observed that during several life history phases of studied decapods intraspecific predation was low or absent. These phases were associated with reproduction, parental care or aggregating behavior of certain age groups.
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Regulation and stability of a free-living host-parasite system: Population models of Trichostrongylus retortaeformis in mountain hares



Sunny Townsend, S. Newey, S. J. Thirgood & D. T. Haydon Theoretical ecology group, University of Glasgow Room 303, Graham Kerr Building, University of Glasgow, Glasgow, G12 8QQ, Scotland, United Kingdom



Mountain hare (Lepus timidus) populations inhabiting Scottish moorlands exhibit cyclic dynamics, peaking every 7-10 years. The driving mechanisms are unknown, although predation can be been discounted because moorland managers strictly control predators for the protection of cohabiting grouse populations. In the absence of predation pressure, a parasitic nematode (Trichostrongylus retortaeformis) has been implicated as a possible driver of the cycles because Scottish mountain hares are known to be susceptible to high burdens of this gastrointestinal parasite.



Available evidence from parasite reduction experiments in



which hares are treated with anthelminths suggests that these parasites act not through increasing mortality rates, but by reducing fecundity. Here we apply a classic mathematical framework to the hare-T. retortaeformis system to determine whether the host-parasite interaction is sufficient to regulate hare dynamics. Several variants of the model will be presented, each adding important aspects of the biology of the system, including a negative binomial distribution describing the infection load among hosts, parasite-reduced fecundity, free- living stage dynamics and hypobiosis. For each model we examine the parameters which influence the ability of the parasite to regulate the growth of the hare populatio n, and the stability of the parasite induced equilibria. We present conditions under which periodicity of the simulated cycles match those seen in nature.
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