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individuals are more often found in the leading edge of a
moving group, we expected that shy individuals would
have a higher percentage of scrounging than bold individ-
uals. We scored the dominance of individuals living in a
stable group situation prior to the producer—scrounger
experiment, to control for any confounding dominance
effect. In some species a relationship between the out-
come of a novel object test and dominance has been
reported (e.g. Verbeek er al. 1996, 1999; Sundstrom
et al
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the least significant term. To compare the explanatory power
of two subsequent models we used a log-likelihood ratio test,
which follows a 2 distribution, with degrees of freedom
equal to the difference in the number of parameters between
the two models. We used the package Ime4 for generalized
mixed model procedures and nlme for general mixed
model procedures in R (v. 2.7.2). For all other calculations
we used SPSS (v. 15.0).

3. REgULTS

(a) D 'n!—vnce

The value of Kendall’'s linearity index (K= 0.66,
p <0.001), Landau’s index and the corrected index of
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individuals were not more reluctant than bold individuals
to approach the feeding area or to move between patches.
The positive correlation between an individual’s joining
proportion in the first and second half of the experiment
indicates that individuals were consistent in their foraging
tactic use. Additionally, we had already found a relation-
ship between personality and social foraging tactic in two
different contexts: in an experiment on movement order
towards a food source we found that bold individuals
led more often than shy individuals and that shy individ-
uals followed more often (Kurvers er al. 2009). Another
experiment on the use of social foraging cues revealed

that shy individuals made more use of social foraging
cues (Kurvers er al. in preparation). These observations
indicate that personality in barnacle geese is important
in foraging tactic use under different conditions.

We propose two possible mechanisms which can
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that is, when producers do all or a disproportionately
large share of the searching, and when the scroungers
are the better competitors. Neither condition was met in
our experiment. Shy individuals also frequently found
their food (>50%) and most likely did not differ in com-
petitive abilities since there was no difference between shy
and bold individuals in dominance score. Food finders in
our experiment clearly got some of the food before arrival
of competitors since the consumption of grass requires
only a short handling time (Durant ez al. 2003). Bold
and shy individuals consistently differed in their foraging
strategies in our experiment suggesting that they were
unequal. We found a borderline significant difference in
feeding time between bold and shy individuals suggesting
that the foraging success for both types indeed could be
different although this result has to be treated with care.
Most models of producer—scrounger games generally
assume that individuals are equal and that foraging pay-
offs are independent of phenotype. Although individual
tactic use in producer—scrounger games is indeed partly
flexible and dependent on hunger level (Lendvai et al.
2004), dominance (Liker & Barta 2002) and predation
risk (Mathot & Giraldeau 2008), it is more likely that the
tactic followed is a combination between consistency and
flexibility (Beauchamp 2001). Beauchamp (2006) have
already shown that scrounging is related to individual
foraging efficiency providing evidence for consistency in
scrounging behaviour. Our observation that personality
affects tactics use and the many recent examples of the
presence of personality in a wide variety of species ques-
tions the general applicability of these models and
stresses the need to take individual behavioural differences
into account in modelling producer—scrounger games (see
for example Ranta er al. 1996).

Recently, several studies have looked at various aspects
of animal personality and their ecological consequences
(e.g. Cote er al. 2008). However, the processes of the evol-
ution of difference in personality traits and the
maintenance of these traits in a population are largely
unknown. Several mechanisms have been suggested
such as frequency-dependent selection and spatio-
temporal variation in environmental conditions (Dall
et al. 2004; Dingemanse et al. 2004; Smith & Blumstein
2008). Recently, it has been suggested that the trade-
offs between life-history traits could explain the evolution
of personality traits (WOoIf ez al. 2007). Variation in bold-
ness is believed to be a result of predation (Bell & Sih
2007
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To summarize, we have demonstrated that shy
individuals exhibit a higher proportion of joining when
compared with bold individuals. Bold individuals tend
to have a longer feeding time than shy individuals.
Although dominance did not predict the overall use of
tactic, dominant individuals had a higher proportion of
successful joining than subordinates. Our results highlight
the importance of including individual behavioural
variation in models of producer—scrounger games.

All animal experiments have been approved by the Animal
Ethical Committee (‘Dier Experimenten Commissie’) of
both the Royal Netherlands Academy of Arts and Sciences
(KNAW) and the Wageningen University (protocol number
2008107.a).

This study would not have been possible without the
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