


focus on the conditions under which an animal is expected

to use social information (Galef & Giraldeau 2001; Danchin

et al. 2004; Kendal et al. 2005; Valone 2007). Beyond doubt

social information use is partly flexible (van Bergen et al.

2004; Kendal et al. 2004) but there is reason to believe that

individuals may consistently differ in the way they process

and use cues from conspecifics. First, several studies have

demonstrated that shy ⁄ slow individuals are more reactive to

companions than bold ⁄ fast individuals (van Oers et al.

2005b; Stöwe & Kotrschal 2007; Harcourt et al. 2009),

suggesting that shy ⁄ slow individuals pay more attention to

the behaviour of conspecifics, consequently collecting more

social information. Secondly, some studies provide indirect

evidence that personality affects social information use: in

barnacle geese, Branta leucopsis, shy individuals used the

scrounging tactic more often compared with bold individ-

uals in a producer scrounger game (Kurvers et al. 2010) and

in great tits, Parus major, fast exploring birds copied the

behaviour of tutor birds more readily than slow exploring

birds (Marchetti & Drent 2000). Lastly, Beauchamp (2001)

showed that in zebra finches, Taenopygia guttata, individuals

differed consistently in their tactic use in a producer

scrounger game with less efficient foragers having higher

levels of scrounging (Beauchamp 2006).

To specifically test the hypothesis that shy individual

make more use of social information compared with bolder

individuals we conducted a social foraging experiment with

barnacle geese. Barnacle geese, differing in boldness score,

which we use as a proxy for personality (Kurvers et al. 2009,

2010), were allowed to watch two pairs of demonstrators

which revealed the location of a food resource for the

observing goose. After an observation period, individuals

were given the opportunity to join one of the pairs, thereby

revealing whether they used the social information. In our

first experiment, we examined whether geese differing in

boldness score used reliable social information in choosing a

foraging site. In a second experiment, we manipulated the

social information, thereby making it incorrect, whereby we

expected that individuals would learn that the social

information was incorrect, with shy individuals being the

faster learners.

METHODS

Experimental subjects

We used captive-hatched wing-clipped barnacle geese

(n = 20), each fitted with a uniquely coded leg ring for

identification. Birds were sexed by cloacal inspection (13

females, 7 males) and were all unpaired. Before the start of

the experiment, we measured tarsus and culmen length (to

the nearest 0.1 mm) using callipers and wing length

(1.0 mm) using a ruler. Body mass was measured on a

digital balance (1.0 g). We used a principal components (PC)

analysis of tarsus, culmen and wing lengths to derive a

measure of body size. PC1 explained 79.8% of the variation.

Body condition was calculated as the residual from a

regression of body mass on PC1. When not used for the

experiment, all geese were kept as one group in an outdoor

aviary of 12 · 15 m at the Netherlands Institute of Ecology

in Heteren, the Netherlands. Throughout the experiments,

geese were fed ad libitum with a mixture of grains and pellets.

A pond (6 · 1 m) was present in the aviary, with

continuous flowing water for bathing and drinking.

Dominance

To establish the dominance hierarchy, we scored agonistic

interactions in the flock (December 2007, for details see

Kurvers et al. 2009). In total, we scored 474 interactions

(mean number per individual: 55.6; range: 27–86 interac-

tions). The value of Kendall�s linearity index (K = 0.61,

P < 0.001), Landau�s index and the corrected index of the

sociometric matrix were high (h = 0.62, h¢ = 0.65,

P < 0.001), allowing the use of a linear order to rank the

individuals. Individuals were used either as observers or as

demonstrators in the social information experiment (see

below) based on the dominance hierarchy. Individuals

lowest in rank (n = 8, all females) were used as demonstra-

tors to assure that observers (n = 12) would not be aversive

to use information provided by the demonstrators.

Boldness test

We used a novel object test to assess boldness (see for

details Kurvers et al. 2009). We habituated individuals to an

experimental arena. After habituation, we placed a novel

object in the middle of the arena, introduced each goose for

10 min and scored the minimal distance reached between

the goose and the novel object, as well as the approach

latency. We tested each individual twice in February 2008

and twice in November 2008. We calculated PCs of the test

variables for each test as an independent measure of novel

object score. We use the term �boldness� for the reaction

towards a novel object, although sometimes the term

�exploration� is used (e.g., Réale et al. 2007), as we think that

the term boldness describes the willingness to take risks in

absence of a food reward.

Social information experiment

We used a test arena with an observer area, and two

demonstrator areas (see Fig. 1 for details). This arena was

built inside a greenhouse to minimize external disturbance.

Based on the dominance hierarchy individuals were used as

either demonstrators (subordinates, n = 8) or observers
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(dominants, n = 12). An observer was allowed to watch two

pairs of demonstrators behind a Plexiglas partition. After

90 s, we allowed the observer to join one pair of

demonstrators (the one of its choice) by pulling up the

partition (from outside the greenhouse as to avoid distur-

bance). After joining one of the demonstrator pairs,

individuals were able to switch to the other side, but they

had to walk around a fence to get to the other side (see

Fig. 1). The trials were ended 90 s after pulling up the

partition. The observer and the demonstrator areas were

separated from each other by wire netting and both pairs of

demonstrators were visually isolated from each other by

opaque plastic. Each pair of demonstrators had one trough

(10 · 100 · 10 cm) which either contained food or was

empty. The observer had two different troughs to choose

from, one on each side and in front of one of the

demonstrator troughs (see also Fig. 1). We used commer-

cially bought sods of perennial ryegrass, Lolium perenne, cut

to a height of 1 cm as food. This grass is an important food

source for wild barnacle geese (Prins & Ydenberg 1985).

During the experimental period, geese were only offered

grass during the experiments (and grains and pellets for the

rest of the day). If given a choice barnacle geese show a









received information on the food availability of the patch or,

alternatively, because they perceived the patch of the feeding

demonstrators as safer due to the lower vigilance level of the

foraging demonstrators. We were able to distinguish

between both alternatives because if observers followed

the lower vigilance level of the foraging demonstrator pair

then we expected that the observers in experiment 2

continued to join the foraging demonstrators. However,

observers decided not to continue joining the foraging

demonstrators during the second half of experiment 2

(when the social information was incorrect), indicating that

in experiment 1 the observers were using information

related to foraging opportunities, ruling out predation

avoidance as a motivational factor in our experiment. In

the field, it has been shown that barnacle geese are attracted

to plastic models of barnacle geese (Drent & Swierstra 1977)

and that the posture of the models (�grazing� and �alert�
posture) affects the level of attraction: groups with a highef
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mechanism has been demonstrated in Richardson�
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