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Abstract Habituation to human observers is an essential
tool in animal behaviour research. Habituation occurs when
repeated and inconsequential exposure to a human observer
gradually reduces an animal’s natural aversive response.
Despite the importance of habituation, little is known about
the psychological mechanisms facilitating it in wild ani-
mals. Although animal learning theory offers some
account, the patterns are more complex in natural than in
laboratory settings, especially in large social groups in
which individual experiences vary and individuals influ-
ence each other. Here, we investigate the role of social
learning during the habituation process of a wild chim-
panzee group, the Waibira community of Budongo Forest,
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Uganda. Through post hoc hypothesis testing, we found
that the immigration of two well-habituated, young females
from the neighbouring Sonso community had a significant
effect on the behaviour of non-habituated Waibira indi-
viduals towards human observers, suggesting that habitu-
ation is partially acquired via social learning.
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Introduction

Studying the behaviour of wild animals in their natural
environment requires procedures to minimize the effect of
the observer’s presence. One such procedure is habituation
(Williamson and Feistner 2011), a process by which
repeated exposure to one or more human observers results
in a continuous reduction in an animal’s normally fearful
responses to their presence. Full habituation is achieved
when the study animals treat the observers as neutral ele-
ments in their environment (Schaller 1963; Magurran and
Girling 1986; Tutin and Fernandez 1991). Despite its
importance in animal behaviour research, little is known
about the mechanisms underlying habituation in wild ani-
mals (Jack et al. 2008).

The term habituation is well established in animal
learning theory, commonly defined as a simple non-asso-
ciative learning process that is contrary to sensitization
(Thorpe 1963; Stein 1966; Petrinovich and Patterson 1981;
Mackintosh 1987). The main body of research on habitu-
ation consists of controlled laboratory manipulations that
have measured responses to novel and familiar stimuli,
typically in rodents and other small mammals (Mackintosh
1987). In invertebrates, the neurophysiological processes
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that underlie habituation have also been described (Burrell
and Sahley 2001). Nonetheless, few studies have focused
on habituation conducted in the animal’s natural environ-
ment, despite the evolutionary relevance of the process
(Raderschall et al. 2011). For wild animals, the tacit
assumption has always been that habituation to human
observers is, at least partly, caused by the same non-asso-
ciative learning mechanism as described for laboratory
animals. However, the social environment of wild animals
is very different from the conditions under which habitu-
ation is typically studied in psychological laboratories
(Raderschall et al. 2011). Importantly, wild animals have
active control over their environments and can flexibly
influence their exposure to external events, such as the
presence of humans. Equally important, animals are able to
learn socially from each other, suggesting that habituation
in social groups may also be driven by processes of social
learning.

There is considerable debate on the existence and nature
of social learning in non-human animals (Whiten and Ham
1992). Various mechanisms have been discerned within
social learning, including imitation, stimulus enhancement,
observational conditioning, and emulation (Sherry and
Galef 1984; Mineka et al. 1984; Tomasello 1990; reviewed
by Whiten and Ham 1992). Research on social learning has
a distinguished history, starting with early reports based on
anecdotal observations of natural behaviour (e.g. Romanes
1882). The complex nature and diversity of socially
acquired behaviours then shifted the field towards experi-
mental work, usually by employing a variation of Thorn-
dike’s classic ‘puzzle box’ task (1898). In this task, a
subject is allowed to observe a demonstrator, who has been
previously trained to solve a complex task in order to
receive a reward. The observer is then tested for success,
speed, and similarity of its behaviour relative to a control
animal that has had no opportunity for social learning. In
more recent versions of this task, the subject observes
either (a) an alternative way to solve the same task, or (b) a
‘ghost control’ in which the task is solved automatically
without a demonstrator (e.g. Tomasello et al. 1987; Heyes
and Dawson 1990; Akins and Zentall 1996; Custance et al.
1999; Tennie et al. 2006).

Over the years, a substantial body of work on social
learning among a wide range of species has accumulated,
and it is therefore rather surprising that the precise nature
of social learning abilities is still hotly debated (Whiten
and Ham 1992; Caldwell and Whiten 2002). More criti-
cally, Thorndike’s classic ‘puzzle box’ task and all its
variations bear little resemblance to the conditions under
which social learning takes place in the real world, in
which inexperienced individuals learn the important fea-
tures of their environment, such as how to find food and
avoid predators, from observing others. Although socially
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acquired behaviour has been studied in wild populations,
the priority has been to demonstrate cultural variations
(Kawai 1965; McGrew and Tutin 1978; Nishida 1987),
without considering the possible mechanisms by which
these variations might be transmitted (cf: Byrne and Byrne
1993; Hobaiter and Byrne 2010).

We addressed this problem through a field study on
habituation in wild chimpanzees. Apart from the theoreti-
cal issues outlined above, understanding the mechanisms
underlying habituation is also important both for method-
ological reasons and for various applied issues in conser-
vation biology. For example, it is often important to make
accurate predictions about when a study group will be
suitably habituated for behavioural research. Species,
social organization, habitat structure, population density,
and previous experience with humans are likely to play a
role in the rate of progress (Ghiglieri 1984; Tutin and
Fernandez 1991; Johns 1996). In non-human primates,
habituation periods range from hours (prosimians), to
months (forest monkeys), to years (great apes) (Williamson
and Feistner 2011). In chimpanzees (Pan troglodytes),
habituation is particularly time-consuming. Large and
usually densely forested home ranges, complex fission—
fusion social structure, and a long history of conflict with
humans, make this species relatively difficult to habituate
in comparison with other primates (Morgan and Sanz 2003;
Bertolani and Boesch 2008). In one well-documented case,
the North community of Tai Forest, Cote d’Ivoire, chim-
panzees were only sighted for 1 % of observation time
during the first 2 years of habituation (Boesch and Boesch
1990). Similarly, at the Gashaka Gumti National Park,
Nigeria, wild chimpanzees were only observed for
approximately 1.5 % of observation time during the first
2 years of habituation, although patrols were not conducted
on a daily basis (Sommer et al. 2004). In Budongo Forest,
Uganda, habituation of the Sonso community was also
slow. Beginning in 1990, individuals were located by
auditory cues and tracked on a daily basis, so that by late
1994, 46 individuals could be identified and some of them
followed individually (Newton-Fisher 1999).

Habituation may also have effects on the wider popu-
lation of a species (Goldsmith 2005). For example, it has
been suggested that habituation can ‘spread’ beyond the
target group due to migration (Goldsmith 2005). In chim-
panzees, this could result from young females dispersing to
neighbouring communities (Nishida and Kawanaka 1972;
Pusey 1979; Williams 1999) and, in doing so, transmitting
their altered behavioural responses to humans to their
unhabituated conspecifics.

We addressed this hypothesis through a study on
habituation in the Waibira chimpanzee community of
Budongo Forest, Uganda, which are direct neighbours of
the already habituated Sonso community (Reynolds 2005).



Anim Cogn (2014) 17:997-1005

999

We tested a number of possible factors that could poten-
tially influence habituation, measured as proximity to and
duration of stay with an observer. In particular, we docu-
mented the habituation effects due to two adult nulliparous
females, who had grown up with human observers in the
Sonso community and later immigrated to the Waibira
study group prior to the latter’s habituation.

Materials and methods
Study site and data collection

Field research was conducted at the Budongo Conservation
Field Station (1°37'-2°03'N, 31°22'-31°46'E) in the Bud-
ongo Forest Reserve, in western Uganda. The 793-km?
reserve comprises 482 km? of continuous, medium alti-
tude, semi-deciduous forest cover (Eggling 1969) with an
estimated population of around 600 chimpanzees (Plump-
tre et al. 2003).

Habituation of the Waibira community started in March
2011, following a survey of a wider area surrounding the
Sonso community. The strategy was to locate community
members by their long-distance signals, particularly pant-
hooting and drumming, and by waiting at potential fruiting
trees and nesting areas. During chimpanzee encounters, we
used 5-min interval scan sampling (Altmann 1974) of all
individuals within sight to determine (a) party size and
composition (age class and sex), (b) behavioural activity,
(c) food species and part, (d) horizontal and vertical dis-
tance to observers, (e) GPS location, and (f) vocalizations
produced. Data were collected using a hand-held HP iPaq
computer, a Garmin GPS Map 60CSx, and a Panasonic
HDC-SD60 high-definition camcorder to facilitate indi-
vidual identification and to document key behaviours and
interactions.

Presence of the habituated females

During the first few weeks of habituation (March—April
2011), we sighted two habituated adult nulliparous
females, Nora and Bahati, who had immigrated from the
neighbouring Sonso community into the Waibira commu-
nity. Nora was born in February 1996 to Nambi, the alpha
female of the Sonso community. Bahati was born in
December 1994 to another core female, Kalema. DNA
testing confirmed both as paternal siblings, sired by the
male Black (Reynolds 2005). Both mothers had been
identified from the start of detailed data collection in Sonso
(1990), and had since been seen on an almost daily basis.
As a consequence, Nora and Bahati had been exposed to
human presence since early infancy and were fully habit-
uated at the time of their dispersal in 2010.

We collected data on observation duration (min) and
horizontal distance (m) to observer(s) of non-habituated
Waibira community members during all chimpanzee
encounters, which allowed for accurate individual identi-
fication and data collection, while noting the presence or
absence of the habituated females among the observed
party. In every encounter, we tried to maintain the closest
position possible for observation while causing minimal
interference with the chimpanzees’ natural behaviour.
During this process, we recorded subjects’ responses to our
presence. If an individual persistently monitored the
observer, gave alarm vocalizations, moved in agitated
ways, or produced distinctive self-scratching, we increased
the observation distance until these behaviours stopped. At
times, it was necessary to remove ourselves completely
from visual contact or to leave the party for a time.

Since observation distance was strongly affected by a
chimpanzee’s vertical position within the canopy and need
to consume essential resources, such as water or attached
food items, we decided to restrict our analyses to
encounters in which individuals were on the ground and
engaged in activities that did not prevent them from
moving without loosing any resources. Observation dis-
tances of chimpanzees in trees are highly variable, while
observation conditions are heavily contained by the struc-
ture of the vegetation. For example, it is rarely possible to
observe an individual by standing directly under the tree.
Instead, a suitable gap in the canopy must be found, which
is largely determined by the surrounding trees in a dense
semi-deciduous secondary forest. In contrast, observation
distances on the ground are closely linked to the minimally
tolerated distance by the subject. When following chim-
panzees on the group, we never approach closer than 7 m,
for welfare and health reasons (www.budongo.org).

Although they are adept climbers, Budongo chimpan-
zees spend much of their time on the ground (females
27 %, males 42 %; Kosheleff and Anderson 2008), where
observation conditions are best, suggesting that restricting
data collection on the ground generates a sufficiently large
sample. For these reasons, we consider that observation of
individuals on the ground to be the ‘gold-standard’ mea-
sure of chimpanzee habituation for the purpose of scientific
observation.

Effects of habituated females on horizontal distance
to observer

To determine whether the presence of one or both of the
two habituated females had an effect on the other indi-
viduals’ preferred distance (m) to a human observer, we ran
a generalized linear mixed model (GLMM; Baayen 2008).
Into the model, we included the presence of one or both of
the habituated females (no/yes), date (number of days
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elapsed since the beginning of the study), age class (non-
adult/adult), and sex of the observed individual as fixed
effects. Party size was also included as a fixed effect, as
large parties are likely to enhance perceived safety-in-
number effects (Hamilton 1971), leading to greater levels
of tolerance towards observers. We included the interaction
between the presence of a habituated female and date into
the model, to test whether habituated females had stronger
effects on habituation at the beginning than at the end of
the observation period. As random effects, we included the
individual’s identity, its activity, the date, and the party
identity (identifying consecutive observations of the exact
same party). Furthermore, in order to keep type I error rate
at the nominal 5 %, we included random slopes for the
presence of the habituated females, the date, and the
interaction between these two variables within individual
and within party identity into the model (Baar et al. 2013).
We did not include the correlation between random slopes
and random intercepts as otherwise the model did not
converge. This was necessary, on the one hand, because
non-convergence of a model can seriously affect its
validity and possible, on the other hand, since Baar et al.
(2013) showed that not including the correlation between
random intercepts and random slopes does not seriously
compromise type I error rate. Before running the model, we
z-transformed the variable date and group size (to a mean
of zero and a standard deviation of one) and centred (to a
mean of zero) the dummy coded presence of the habituated
females (0, 1) to enable interpretation of the main effects
despite them being involved in the interaction (Schielzeth
2010).

As the response variable, we entered the observed
individual’s ground distance from the human observer (m).
Although continuous by nature, we recorded distance as
integer estimates in whole metres. As a result, the final
model was implemented with Poisson error distribution and
log link function. When several subjects within the same
party were observed at the same distance, we randomly
selected a single individual as the focal animal to avoid
pseudoreplication (Hurlbert 1984). We repeated this ran-
dom selection 1,000 times and presented the average of the
results.

The influence of the habituated females was represented
by two effects; their presence and their presence in inter-
action with the date. We thus compared the full model (as
described above) with a null model that did not comprise
these two effect terms but was identical to the full model in
all other terms, keeping the probability of false positives at
a desired error level (o = 0.05; Forstmeier and Schielzeth
2011). This was done using a likelihood ratio test (Dobson
2002).

Neither colinearity (Quinn and Keough 2002; Field
2005), as indicated by the largest variance inflation factor
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(VIF = 1.08), nor overdispersion (dispersion parame-
ter = 0.54, }52 = 303.16, df = 558, P = 1) was an issue.

The model was implemented in R (version 3.0.1; R Core
Team 2013) using the function Imer of the R package Ime4
(Bates et al. 2013). VIF values were derived using the
function vif of the R package car (Fox and Weisberg 2011)
applied to a standard linear model comprising neither the
random effects nor the interaction. The sample size for this
model was 565 observations (scan sample data points) from
25 individuals (of which, due to the random selection, not
all were included in each model) in 80 parties from
53 days.

Effects of habituated females on observation duration

To determine whether the presence of the habituated
females had an effect on observation duration (min) of
the different individuals on the ground, we ran a GLMM
with a Gaussian error structure and an identity link
function, using the same encounters as for the previous
distance analysis. The resulting duration model was
identical to the above described distance model, apart
from exclusion of the fixed effects of age class and
gender, as well as the random effects of activity, since
these factors had shown no significant effects in the
model for distance. In addition, party identity was not
included as a random effect as we had only one obser-
vation duration data point per party composition. Again,
we included random slopes for date, the presence of the
habituated females and their interaction into the model
and this time also the correlation between these and the
respective random intercept (Baar et al. 2013).

The response variable, observation duration (min), was
log transformed. Again, we tested the significance of the
presence of the immigrant females on observation duration,
by comparing the deviance of the full model with that of a
corresponding null model (i.e. excluding the presence of
the habituated females and the interaction), using a likeli-
hood ratio test. As for the previous model, if party size
(excluding the two habituated females) was greater than
one, we randomly selected a single individual from the
party, repeated the random selection 1,000 times, and
presented the average results. To obtain reliable P values
for the individual effects, we used likelihood ratio tests
(Baar et al. 2013). The sample size for this analysis was a
total of 83 parties observed at 54 days and including 25
individuals (of which, due to the random selection, not all
were included in each of the 1,000 random selections).

Assessment of model stability

We determined the overall model stability for the two
models (observation duration and distance). The stability of
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the model for distance from observer was assessed by
excluding subjects (N = 25 subjects) and parties (N = 80)
one by one, while in the observation duration model, we
excluded only subjects one by one. To avoid confounding
of subject exclusion with the random selection of subjects
from parties, we excluded each subject 10 times using
different random selection of subjects from parties. With
this, we repeated the analysis and compared the results
(estimated coefficients and P values) with those revealed
for all data.

Results
Habituation and sample size

Throughout the full study period from March 2011 to
August 2012, we observed chimpanzees approximately
33 % of tracking time (N = 1,470 observation hours). The
daily success rate of finding at least one chimpanzee (not
including the habituated females) was 87 %. However,
during the first 6 months of habituation (March—August
2011), it was not yet possible to reliably identify a suffi-
cient number of individuals. We therefore restricted data
analysis to the subsequent 12-month period (September
2011-August 2012), based on N = 25 identified indepen-
dent individuals (males: N = 20; females: N = 5). During
this period, we observed at least one individual 37 % of the
tracking time (N = 1,120 observation hours), with an
average daily 96 % success rate of finding at least one
chimpanzee. In total, we documented 83 encounters with
non-habituated individuals on the ground that met the cri-
teria for analysis, yielding 565 scan samples (at 5 min
intervals). One or both of the immigrant females were
present in 32.5 % of encounters.

Distance of non-habituated individuals from observer

To assess the effects of the presence of other individuals on
a non-habituated individual’s response to a human obser-
ver, we examined two social effects: party size and the
presence of the habituated individuals.

Party size had a positive effect on the observation dis-
tance of non-habituated individuals: horizontal distance
between non-habituated individuals and the observer
increased with increasing group size (Table 1, largest
P value across 1,000 random selections out of the parties:
0.017). In contrast, the presence of the habituated indi-
viduals had a negative effect on observation distance, with
the distance between non-habituated individuals and the
observer decreasing in the presence of the habituated
females (full null model comparison using a likelihood
ratio test, average of 1,000 random selections: 3> = 19.77,

Table 1 Mean results (averaged across 1,000 random selections of
individuals) of the GLMM with horizontal distance from the observer
as the response

Term Estimate SE Z P
Intercept 3.085 0.074 * a
Party size 0.056 0.020 2.856  0.005
Age (0 = adult, 1 = non- —0.029 0.033 —-0.884 0415
adult)
Sex (0 = female, 1 = male) 0.006  0.068 0.078 0.671
Date” —0.164 0.036 —4.504 <0.001
Presence® —0.303 0.059 -5.146 <0.001
Presence® x date® 0.151  0.078 1.936  0.054

# Not indicated because of having no meaningful interpretation
® zTransformed to a mean of 0 and a standard deviation of 1

¢ Dummy coded (0 = habituated females absent; 1 = habituated
females present) and then centred to a mean of 0

df = 2, P < 0.001; all P values in the assessment of model
stability <0.001).

The average across all random selections of subjects out
of parties (1,000 repeats) revealed a borderline interaction
between the presence of the habituated females and date
(average P = 0.054; range of P values 0.018-0.099),
suggesting that the effect of the habituated females was
stronger at the beginning of the habituation process (Fig. 1;
Table 1). We found no obvious effect of neither age
(P = 0.415), nor sex (P = 0.671; Table 1); however, these
two latter parameters were associated with large
uncertainty.

With regard to model stability, we found a robust impact
of the presence of the two habituated females (difference
between the largest and smallest P values revealed for the
full null model comparison <0.0001), without any obvi-
ously influential subjects or parties. We found the largest
uncertainly for estimated coefficients that were not signif-
icant, but the interaction between date and the presence of
the habituated females was also associated with some
uncertainty (ESM Table S1).

Observation duration of non-habituated individuals

We found a clear effect of both party size and the presence
of the habituated females (full null model comparison,
average across the 1,000 random selections of subjects out
of parties: y> = 8.33, df = 2, P = 0.021; Fig. 2). After
removal of the non-significant interaction (Xz = 2.26,
df = 1, P = 0.152), we found that observation duration of
non-habituated individuals increased when the habituated
females were present (average P value across 1,000 ran-
dom selections out of parties = 0.021) and with increasing
party size (P < 0.001; Table 2). However, date did not
have an effect on observation duration (P = 0.562).
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Fig. 1 Distance from observer (m) in the presence (fop) and the
absence (bottom) of the habituated females. The area of the circles
reflects the number of data points at the same respective distance and
date

Excluding individuals one by one revealed the model
results to be associated with considerable uncertainty. In
fact, the P values derived for the interaction between pre-
sence of the habituated females and date range from
<0.001 to 1, but also the results for the other terms in the
model showed considerable variation (ESM Table S2).

Discussion

In this study, we present evidence that both the presence of
the habituated individuals and the number of individuals in
the group (party size) have an effect on the behaviour of
non-habituated wild chimpanzees towards human observ-
ers. The presence of the habituated individuals was
reflected in longer observation times and shorter observa-
tion distances between non-habituated individuals and
human observers compared to other periods. The effect of
party size was more complex, with a positive relation
between the number of individuals and observation time,
although this also led to an increase in observation
distance.

Both habituated females had been born into the Sonso
community to habituated mothers, and therefore, when
they transferred to Waibira at adolescence, they exhibited
very high levels of tolerance to human observers, including
resting on the ground within a few metres. In their pre-
sence, we were able to regularly observe non-habituated
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Fig. 2 Observation duration: shown are medians (dark horizontal
lines), quartiles (boxes), percentiles (2.5 and 97.5 %; vertical lines),
minimum and maximum (laying crosses), as well as the fitted model
(grey lines)

Table 2 Mean results (averaged across 1,000 random selections of
individuals) of the GLMM with observation duration as the response
and without the interaction between date and the presence of the
habituated females

Term Estimate SE t P df P
Intercept  2.947 0.105 29.273 * a a
Presence”  0.506 0.215 2.465 6.079 1.000 0.021
Date® 0.060 0.103 0.583 0.459 1.000 0.526
Party size  0.301 0.084 3579 12.161 1.000 0.001

? Not indicated because of having no meaningful interpretation

b Dummy coded (0 = habituated females absent; 1 = habituated
females present) and then centred to a mean of zero

¢ z-Transformed to a mean of zero and a standard deviation of 1

individuals on the ground at close proximity (Fig. 1) and
for long-time periods (Fig. 2), irrespective of their age or
sex. There appeared to be an interaction between the pre-
sence of these females and time lag from the onset of
habituation, with an apparently stronger effect in the earlier
stages of the habituation process.

When comparing the speed of habituation in the Waibira
community with other habituation attempts, we observed a
remarkable difference (first 2 years of regular observations:
Waibira = 33 %; Tai North and Gashaka <2 %; Boesch
and Boesch 1990; Sommer et al. 2004). As at the two other
sites, we never provisioned the chimpanzees with food and
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followed a habituation protocol very similar to Gashaka
and near identical to that employed in Tai (Bertolani and
Boesch 2008). It is possible that the relatively slow
habituation rates at Gashaka can be partially explained by
difficult terrain, but this is unlikely a sufficient explanation.
Habituation of the Sonso community in Budongo was also
much slower (Newton-Fisher 1999) than what we
observed. As neighbours to the habituated Sonso commu-
nity, Waibira chimpanzees would have had been occa-
sionally exposed to the presence of human observers during
intercommunity encounters. However, our data suggests
that the presence of the two habituated females at Waibira
was at least partly responsible for the dramatic difference
in habituation speed. Their presence may have increased
the likelihood that non-habituated individuals would
remain in contact with the observers, thus acting as ‘cata-
lysts’ for future encounters and increasing contact fre-
quency, a necessary component in achieving habituation
(Bertolani and Boesch 2008).

Party size also had a positive effect on observation time,
but, counter-intuitively, it was also positively related to
observation distance between non-habituated individuals
on the ground and human observers. We had initially
expected that larger parties might reduce observer distance,
due to the increased perceived security mediated by the
number of individuals available to monitor the human
observers. Although why observation distance should
increase with group size remains unclear, it may be that the
increase in observation duration (which occurred in large
parties irrespective of the presence of the habituated
females) is the result of a trade-off with increased distance.
In other words, the group may stay longer because they
remain further away. Another possibility is that the effect
of the presence of the habituated females may become
diluted with increasing numbers of unhabituated individu-
als and is thus diminished in the case of larger parties,
leading to an increase in observation distance.

The ability to focal follow individuals at a close distance
and for prolonged periods, without causing any interference
in their natural behaviour, is a key element in the study of
wild chimpanzees. We suggest therefore that when consid-
ering groups for habituation, the potential presence of the
habituated individuals should be considered a key criterion.
In addition, the tendency for larger groups to remain for
longer periods in the presence of observers potentially
facilitates both increasing the rate of habituation (through
contact time) and more accurate data collection (through
longer and more continuous periods of observation).

Habituation as social learning

Our results suggest that habituation to an initially aversive
stimulus, the presence of human observers, can be mediated

by a social learning process. As mentioned earlier, much of
the current social learning literature is methodologically
derived from Thorndike’s puzzle box paradigm. From an
evolutionary perspective, this is suboptimal, since wild
animals, including non-human primates, spend very little
time attempting to solve mechanical problems of this kind.
Rather, the default case is that of younger, inexperienced
individuals trying to learn something about the various
aspects of their social and ecological environment through
observing others.

For this reason, and although it may be a main learning
mechanism in the wild, it is not surprising that one of the
least studied areas of social learning is observational
conditioning (encompassing effects also described as social
referencing; Whiten et al. 2004). Observational condition-
ing or social referencing may also be particularly relevant
for understanding habituation in the sense that they involve
the ability to attribute another’s behavioural response to an
external event (Feinman et al. 1992; Whiten et al. 2004,
Cheney and Seyfarth 2010). Most social animals appear to
have specific communication signals, such as facial
expressions, gestures, and vocalizations, that function as
cues to reveal something about the attitude or inner state of
the ‘model’ individual in relation to an external event.
Thus, in the face of novel and initially aversive situations,
such as the presence of human observers, the social envi-
ronment may be crucial in facilitating learning.

Although examples of observational conditioning or
social referencing in the wild are scarce, captive studies have
revealed the relevance and importance of these mechanisms
during the developmental stages of non-human primates. For
example, in a classic study, Mineka et al. (1984) demon-
strated that naive captive rhesus monkeys showed no initial
fear of snakes, but quickly learned to fear them by observing
the responses of their (wild-born) parents. In a follow-up
study, it was demonstrated that these learned responses were
acquired more easily for biologically relevant than irrelevant
stimuli. In particular, it was easier for a monkey to learn a
fear response to a snake than to a flower (Cook and Mineka
1989). Infant chimpanzees were able to socially learn either a
negative or a positive attitude towards a novel object, fol-
lowing a caregiver communicating ‘fear’ or ‘happiness’
towards the object by producing specific vocalizations and
facial expressions (Russell et al. 1997). These studies indi-
cate the capacity and significance of socially learned
behaviour in non-human primates.

We suggest that the change in behaviour of the non-
habituated Waibira community members during habitua-
tion can be categorized as a two-step learning mechanism.
Initially, the presence and neutral attitude of the two well-
habituated females towards observers served as a ‘model’
from which the non-habituated community members
learned socially to respond with less fear, facilitating
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longer and closer observations. The resulting increase in
tolerance to and contact with human observers may then
support a second step in the habitation process. This second
step involves more direct acquisition of information about
the human observers by non-habituated community mem-
bers, in a non-associative learning process—habituation
(i.e. a process that does not involve reward or punishment
associated with stimulus). Opportunities for such infor-
mation acquisition, such as particularly close-range and/or
prolonged encounters, represent a fundamental element in
promoting habituation. In the case of the Waibira com-
munity chimpanzees, the presence of the habituated
females served as a catalyst for increased opportunities for
information acquisition through social learning, promoting
rapid and successful habituation.

Although it is very clear from the existing literature that
social learning serves as a critical mechanism, through
which both human infants (Barsalou et al. 2007) and wild
animals (Galef and Laland 2004) learn about their envi-
ronment, further empirical study is required. Given our
findings and as trust and knowledge attribution to the
‘model’ are thought to facilitate social learning (Frith and
Frith 2007), an interesting issue for future research would
involve studying the behaviour of non-habituated females
upon immigration into a research group where they are
exposed to the behaviour of habituated individuals in the
presence of humans on a daily basis.

Implications for conservation biology

The habituation of free-living wild animals has become
somewhat controversial due to evidence that it affects the
ecology, health, and behaviour of the studied population;
potentially involving serious risks to both animals and
humans (e.g. transmission of diseases, vulnerability to
poachers; Woodford et al. 2002; Kasereka et al. 2006;
Kondgen et al. 2008; Williamson and Feistner 2011), and
must consequently be planned, monitored, and conducted
with care. A particular issue is the possibility that habitu-
ated individuals will ‘spread’ their reduced fear of human
observers to non-habituated populations (Goldsmith 2005).
The presence of the habituated individuals within the
Waibira community did affect the behaviour of non-
habituated individuals, potentially providing them with a
source of social reference while learning about the novel
feature in their environment. However, the lengthy period
of time needed to habituate individuals, even with the
beneficial presence of the habituated females, suggests that
the latter’s presence facilitated rather than replaced the
subsequent, necessary non-associative learning process of
habituation. So while habituated individuals may act as a
catalyst, speeding up habituation of a community, it is
unlikely that, in chimpanzees, the simple transfer of

@ Springer

habituated individuals to a non-habituated group would
alone suffice to ‘spread’ habituation.
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