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BRIEF REPORT

The Effects of Observer Presence on the Behavior of Cebus capucinus
in Costa Rica
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We report on the responses of Cebus capucinus in the Santa Rosa Sector of the Area de Conservacion
Guanacaste, Costa Rica, to the presence of observers over a 4-week period. Study groups were
habituated to different degrees: (1) Cerco de Piedra (CP): continuous observations began in 1984; (2)
Exclosure (EX): focus of an 18-month study on males from 1998 to 1999; and (3) NBH: never studied/
followed but the group frequently encounters researchers. We collected three types of data: group scans
(group state was coded as calm or agitated at observer presence), focal animal data (observer-directed
behaviors were recorded), and fecal cortisol levels. The two less-habituated groups (NBH and EX)
differed significantly from the habituated group (CP) in their behavioral and cortisol responses, and
they showed an increase in habituation over the study period (agitation and cortisol levels both
dropped). Individuals in NBH also decreased their responses to observers during focal follows; however,
at the end of the study the responses of the two less-habituated groups (NBH and EX) remained
elevated in comparison to the habituated group (CP), suggesting the need for further habituation.
Unlike capuchin groups that rarely encounter humans, NBH and EX never fled from observers and
they rarely emitted observer-directed alarm calls. We suggest that the permanence of habituation and
the ability to habituate animals passively through a neutral human presence are both important
considerations for researchers conducting studies in areas where animal safety from poachers, etc.
cannot be guaranteed. Am. J. Primatol. 70:490-494, 2008. © 2007 Wiley-Liss, Inc.
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INTRODUCTION

Habituation, defined as the reduction in the
attention directed toward human observers following

researchers are not present [Dupain et al., 2000;
Plumptre et al., 2001]. To contribute to the literature
addressing habituation, we examined the effects of

repeated neutral contacts [Williamson & Feistner,
2003], is the first step in most primatological field
research. Despite its importance and long-standing
interest in the topic [e.g. Wrangham, 1974], we know
little about the process of habituation and its short-
and long-term effects on the animals that we study.
These types of data can provide researchers with tips
on habituation methodology, improve estimates of
habituation time [Williamson & Feistner, 2003],
and have potential conservation applications [e.g.
eco-tourism; Blom et al., 2004; Werdenich et al.,
2003]. Habituation research is also important be-
cause of the potential negative effects that habitua-
tion can have on wild primates. For example,
habituation can increase the susceptibility of pri-
mates to disease by bringing them into close
proximity to humans [Engel et al., 2006; Williamson
& Feistner, 2003] or induce stress responses that
may act as immunosuppressants [Woodford et al.,
2002]. Habituation also increases the potential for
poaching, a problem that can intensify when
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observer presence on three groups of wild white-
faced capuchins (Cebus capucinus) in Costa Rica.
Each of the study groups was previously habi-
tuated to different degrees: (1) Cerco de Piedra (CP)
was completely habituated. Behavioral studies of this
group began in 1984 and continue to the present
with observers present year round. (2) Exclosure
(EX) was somewhat habituated as this group was the
focus of an 18-month behavioral study on males from
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1998 to 1999 [Jack, 2001]. (3) North Bosque Humedo
(NBH) was the least habituated of the three groups.
Although NBH had not previously been studied or
followed by researchers, they and EX frequently
encounter researchers working on other projects in
their home ranges (i.e. ongoing research on neigh-
boring capuchins groups by Fedigan and Jack, Ateles
geoffroyi by F. Aureli, and various research projects
by D. Janzen). We predict that these varying levels of
previous exposure to observers will lead to differ-
ences in observer-directed responses by individuals
residing in the three groups: individuals in CP
should display the lowest levels of observer-directed
behaviors, NBH should display the highest, and EX
should be intermediate. We also predict that the
observer-directed responses of individuals in EX and
NBH will decrease with repeated exposure to
observers, whereas CP will show no change. Addi-
tionally, stress levels, measured through fecal corti-
sol [Whitten et al., 1998], are predicted to decrease
for NBH and EX over the study and fluctuate little
for CP.

METHODS

The study took place in the Santa Rosa Sector of
the Area de Conservaciéon Guanacaste, Costa Rica,
where L.M.F. began her observations of C. capucinus
in 1983 [for additional information, see Fedigan &
Jack, 2001]. Data were collected over a 4-week period
between May 25 and June 23, 2005. Capuchins reside
in multimale, multifemale groups characterized by
female philopatry and male dispersal. Males reside in
many different groups throughout their lives, and
our groups experience complete changeovers in the
adult male membership approximately every 4 years
[Fedigan & Jack, 2004]. During the study period CP
was composed of 17 individuals (three adult males,
four adult females, and ten immatures), EX con-
tained seven individuals (one adult male, three adult
females, and three immatures), and NBH was the
largest group with a minimum of 21 individuals (six
adult males, five adult females, 10+ immatures; all
adults were identified).

Over the habituation period, we logged 25.5,
50.5, and 60 contact hours with CP, EX, and NBH,
respectively. We spent less time with our habituated
group (CP) than with the other two groups because
our desire was to habituate EX and NBH as new
study groups. For several of our analyses we divided
the study period into two phases: phase 1 represents
the first half of our contact time with each group and
phase 2 represents the second half of our contact
time. Three types of data were collected: (1) group
scans, (2) focal animal, and (3) fecal cortisol.

(1) Instantaneous group scans were conducted at
5-min intervals during which we recorded

(2)

(3)
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whether the group was calm or agitated; the
group was coded as agitated if at least one
individual directed aggression toward observers
(i.e. threat faces, threat displays, or alarm calls).
We computed the proportion of scans scored as
agitated for a given group and day and then used
an arcsine square root transformation of these
proportions. We conducted a covariance analysis
using R’s glm procedure with normal errors to
test if this proportion differed between groups,
changed with time, and whether the slope of the
relationship with time differed among groups.
Ten-minute focal animal samples (131 in phase
1 and 111 in phase 2) were collected during
which we recorded all instances of observer-
directed behaviors (look, watch, threat, and
alarm call). All focal animals were adults and
could be individually identified; we sampled six
in CP (three females and three males), all four
adults in EX (three females and one male), and
nine in NBH (four females and five males).
For each individual we computed the log-trans-
formed ratio of the number of observer-directed
behaviors per hour in phase 2 of the study
to those in phase 1; the log of the ratio of
before/after data is one of the acceptable ways
of dealing with measures of relative change
[Crawley, 2005; p 514]. We conducted a
two-way analysis of variance using R’s glm
procedure with normal errors, where we exam-
ined whether the ratio was a function of group,
sex, and the interaction between group and sex.
We partitioned the 2 degrees of freedom of the
group effect into two planned orthogonal con-
trasts. The first compared NBH to EX, the two
groups that we expected to be relatively similar.
The second combined NBH and EX and com-
pared them to CP.

Fecal cortisol levels. A total of 62 fecal samples
were used in these analyses, including 23 (phase
1 = nine, phase 2 = 14) from seven individuals in
CP (three females and four males), 15 (phase
1 = eight, phase 2 = seven) from the four adults
in EX (three females and one male), and 24
(phase 1 =11, phase 2 =13) from six individuals
in NBH (one female and five males). With the
exception of two samples collected on our first
day of contact with NBH and EX, fecal samples
were collected following 1 or 2 consecutive
days of exposure to observers and thereby reflect
post-contact cortisol levels. Samples were
collected opportunistically from known indivi-
duals and stored with an ice pack in an insulated
bag until they could be frozen at the field station.
Initial field extraction of cortisol, using solid
phase extraction cartridges, followed Strier and
Ziegler [1997]. Samples were shipped to the
Wisconsin National Primate Research Center
for analysis. For each individual included in this
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portion of the study, we calculated average fecal
cortisol for phases 1 and 2. Because cortisol levels
are known to vary due to sex, reproductive status
[Keay et al., 2006], and dominance rank [Jack &
Schoof, unpublished data], we computed the log
of the ratio between the cortisol measures in
phase 2 of the study to those in phase 1 for each
individual. Data were analyzed in the same way
as the focal animal data described above. All
research conducted during this study complied
with protocols approved by Tulane University’s
TACUC and adhered to the legal requirements of
Costa Rica.

RESULTS
Scan Data

There were differences among groups in the
slopes of the relationship between the proportion of
scans coded as agitated and time (Fyg9=3.58,
P =0.046). The proportion of scans coded as agitated
decreased markedly through time for NBH, slightly
for EX, and increased slightly for CP (Fig. 1). There
were also significant main effects of the groups
(Fg,20=18.37, P<0.001), with NBH more likely to be
agitated than EX (t = —2.803, df = 20, P = 0.011), and
both NBH and EX more likely to be agitated than CP
(¢=-3.179, df = 20, P = 0.005).

Focal Data

There was no effect of sex on the rates of
observer-directed behaviors during phases 1 and 2
(F'1,15 = 1.07, P=0.316), but the effect of group was
significant (Fg 15 = 3.89, P = 0.043). Planned compar-
isons showed that while individuals in NBH and EX
did not differ significantly in their response to
observers in phases 1 or 2 (¢=0.933, df=15,
P =0.336), collectively their responses did differ
from those of CP (t=2.215, df=15, P =0.042).

Overall, NBH displayed a decrease in their rate of
observer-directed behaviors from phases 1 to 2,
EX showed little change, and CP experienced an
increase (Fig. 2).

Cortisol Data

The sexes did not differ in their log-transformed
ratio of phases 2 to 1 cortisol levels (I'; ;3= 0.034,
P=0.855) but there was a strong group effect
(Fg13=4.26, P=0.038). Planned -comparisons
showed no difference in the direction of change in
cortisol levels for individuals in NBH and EX
(t=-0.393, df =13, P=0.701), as levels declined
from phases 1 to 2 for both groups. However,
individuals in CP did differ from those in NBH and
EX combined (¢ =2.92, df =13, P=0.012) as they
showed an increase in average cortisol levels from
phases 1 to 2 (Fig. 3).

DISCUSSION

During our park-wide censuses [e.g. Fedigan &
Jack, 2001], we encounter groups of capuchins that
only rarely meet humans. These are truly unhabi-
tuated groups—they respond to our presence with
alarm calls, extreme vigilance, and immediate flight.
On the basis of these experiences, we did not
anticipate that our task of habituating the new study
groups, NBH and EX, would proceed as smoothly as
it did. Although these new groups, NBH in parti-
cular, responded aggressively to our presence during
the early part of the study, they never fled at our
approach, and observer-directed alarm calls were
only recorded twice (once for each new group)
throughout the study. We suggest that neutral
exposure to humans likely facilitated the habituation
of the new study groups. Although NBH has never
been the focus of a behavioral study and EX has not
been studied since 1999, both of these groups range
in areas that are heavily utilized by researchers in
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Fig. 1. Linear regression of the relationship between the proportion of group scans coded as agitated and habituation time for each of the

three study groups.
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Fig. 3. Log ratio of individual cortisol responses from phases
2 to 1 for three groups of Cebus capucinus.

Santa Rosa. We further suggest that the presence of
previously habituated individuals in both NBH and
EX may have acted as a buffer to speed up the
process of habituation in these new study groups
[Vercauteren Drubbel et al., 1998; Williamson &
Feistner, 2003]. The three EX adult females were
present in the group when it was studied in 1998 and
1999 [Jack, 2001]. Although the sole resident male
was new to the group and appeared unhabituated,
the relatively low levels of observer responses by the
EX females may have acted to facilitate the male’s
acceptance of our presence. Likewise, in NBH there
was an old adult female that we suspect was a
member of a small group also included in the
1998-1999 study and an older male who appeared
to have been previously habituated, perhaps as a
member of one of our long-term study groups. These
observations illustrate the relative permanence of
habituation—the familiar females in NBH and EX
had not been intensively followed for 6 years. Our

finding that repeated exposure to humans who are
not actually studying/following the monkeys may be
serving to passively habituate animals and the
apparent permanence of habituation are both ex-
tremely important considerations for researchers
embarking on projects in areas where primates are,
or will be, at risk owing to human activity.

Our predictions that the three groups would
differ in their behavioral and stress responses and
that the responses of the two less-habituated groups
would decrease over the study period were supported
in this study. In particular, the data collected during
group scans showed that after only 4 weeks of
repeated neutral exposure to observers the frequency
of observer-directed aggression by our less-habitu-
ated groups (NBH and EX) was similar to that of our
long-term study group (CP) (Fig. 1). However, in
terms of observer-directed behaviors recorded during
focal animal sampling (Fig. 2), only NBH showed a
decrease over the habituation period and the
frequency of these behaviors (mainly in the form of
looks and watches during phase 2) remained higher
for both NBH and EX in comparison to CP.
Consequently, 2 additional months were spent with
NBH and EX before they were habituated enough to
include them in our behavioral studies.

Woodford et al. [2002] suggest that the process
of habituation is likely to induce stress in the target
animals, potentially leading to decreased reproduc-
tive success or disease owing to immunosuppression.
However, the extent to which researcher presence is
inducing stress, and whether or not this decreases as
habituation continues, has not been previously
tested in wild primates [for review, see Keay et al.,
2006]. The cortisol levels of individuals in NBH and
EX, our least habituated groups, decreased over the
study period indicating that observer presence does
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cause some stress to animals in the early phases of
habituation. However, because these groups had
been passively habituated before the start of our
study, it is possible that stress responses would be
more intense in truly unhabituated groups with no
prior, or negative, exposure to humans.

Although our long-term study group, CP, dis-
played much lower levels of observer-directed re-
sponses on all measures, the fact that they are still
responding to our presence after more than 20 years
of observation is of interest. As primatologists, we
are aware that we influence certain aspects of the
lives of the animals we study, such as susceptibility
to predation [Isbell & Young, 1993] or the outcome of
inter-group aggression when unhabituated groups
are encountered [Jack, personal observation]; how-
ever, we often fail to consider the more subtle effects
that our presence may have. Although the habitua-
tion process appears to induce both behavioral and
stress responses in C. capucinus, these responses
show a marked decrease over a short period of time
in the groups studied. Nonetheless, our finding that
observer-directed behaviors were not completely
extinguished even in our most habituated study
group indicates that we can never become a truly
neutral presence to our study animals.
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