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Novelty-seeking temperament is defined as the reaction to novel or risk situations and objects, and by the

global disposition to explore such stimuli. Our purpose was to describe and compare this trait in primates.

For this purpose, a risk-taking Index, a curiosity index, and a novelty-seeking index were correlated to

several biosocial variables using 22 captive stumptail macaques (Macaca arctoides) and 7 captive spider

monkeys (Ateles geoffroyi). Spider monkeys scored higher than macaques, males of both species scored

higher than females, and dominant macaques were evaluated as more novelty seekers. We suggest that

these differences may be because of, among other reasons, the particular social system of each species.
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In 1973, Gray proposed that temperament was an express ion of
motivational systems that evolved to increase an individual's ad-
aptation. Following this idea, MacDonald (1995) suggested that at
the most basic level temperament reflects phenotypic variations in
systems which serve three critical adaptive functions: (a) the need
to approach the world and accumulate resources, including sexual
resources and, in hierarchy organized species, social dominance;
(b) the need to monitor the environment for dangers and impend-

ing punishments and to persevere in tasks that are not intrinsically
rewarding; and (c) the need to mobilize behavioral resources in the
service of both approach and avoidance behaviors. Such would be
the case of the temperament dimensions that reflect indi viduals'
attitude toward the environment such as sensation seeking (Dellu,
Piazza, Mayo, Le Moal, & Simon, 1996) and novelty seeking
(Cloninger, Svrakic, & Przybeck, 1993).

Novelty-seeking temperament is composed of a set of traits that not
only are characterized by the approach/avoidance reaction to novel
objects or risk situations, but also by the disposition to explore such
stimuli (Gray, 1987; MacDonald, 1995; Zuckerman, 1984), Although,
it is defined by a large set of traits (Cloninger et al., 1993), both
exploration and curiosity would be its main features. The behavioral
response to novel objects varíes not only depending on the species
(Fragaszy & Mason, 1978), but also on individual' s characteristics
such as early developmental experiences (Sumni, 1991) that result in
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cognitive and motivationalpreconceptions and predispositions;age
(Bemstein & Mason, 1962),genetic, and physiologicalcomponents;
and farniliaritywith the object (Menzel,Davenport,& Rogers, 1972).
In otherwords,temperamenttraitsdo not onlyhave physiologicaland
behavioralbasis, but also cognitive, motivational,and genetic com-
ponents. For example, the fact that some individualsrespond more
stronglyto novelobjectsmay alsodependon their cognitiveappraisal
of the object (Uher, 2008).

Several studies have analyzed in primates the relation between
these temperament traits, and environmental and social factors
(Bard & Gardner, 1996; Glickman & Sroges, 1996; Parker, 1974;
Suomi, 1997). For example, the comparative studies done by
Mason (1976, 1978) proposed an association between tempera-
ment, physiological characteristics of response to stress, and social
and ecological specializations of both titi (Calicebus moloch) and
squirrel monkeys (Siamiri sciureus). Because of their socioeco-
logical characteristics, titi monkeys are considered to be adapted to
a less demanding environment (Kinzey, 1981) than the squirrel
monkeys, which require much more activity to contend with their
environmental challenges (Janson & Boinski, 1992). Mendoza and
Mason (1986) found that the titis responded with lower cardiac
rhythms and cortisol levels than the squirrel monkeys to experi-
mentally induced situations of tension. The squirrel monkey was
characterized as more active, opportunistic, impulsive, and daring
than the titi (Mendoza & Mason, 1986, 1989). The differences in
diet and specializations of habitat in diverse species of macaques
could explain their differences in temperament too (Caldecott,
1986). These studies imply that the diversity in temperament
among primate species is because of differences in their socioeco-
logical demands (Clarke & Mason, 1988; Clarke, Mason & Men-
doza, 1994; Mason, 1976, 1978; Mendoza & Mason, 1989).

We intend to describe and compare the novelty-seeking trait of
. two primate species: Ateles geojj'royiand Macaca arctoides, with

well-known differences in social structure and organization, which
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t
we will be describing below. These species have a considerable
phylogenetic distance, so the purpose of this work is not to
describe the phylogeny of novelty seeking but only to compare the
trait in both species. Based on the three points mentioned by
MacDonald (1995) and in their socioecological discrepancies, we
expect to find a difference in the expression of novelty seeking
between these species. Because spider monkey groups fission
intermittently during the day and tend to explore their habitat alone
or in very small groups being thus more exposed to environmental
hazards, we anticipate that individual spider monkeys will be
novelty seekers more than macaques, which in addition have
strictly ruled societies that could regulate behavioral expression
(Amici, Aureli, & Call, 2008; Box, 1999).

-..
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Method

Study Site

This study was performed in the primate facilities of the Insti-
tuto Nacional de Psiquiatría "Ramón de la Fuente" located in
Mexico City. Data collection took place between 1998 and 2000.
The macaque (Macaca arctoides) group had been formed for 30
years and the spider monkey (Ateles geoffroyi) group for 15 years.
At the time of the study, the composition of the groups had been
the same for at least 2 years. Animals were located in four exterior
cages, each measuring 6 X 6.20 X 6.3 m. The spider monkeys
(n = 7) occupied one cage, and the stumptail macaques (n = 22)
occupied the remaining three. Macaques could move freely from
one cage to another through doors that were always open. Com-
munication between both species was practically nil, because they
were separated by a sealed metallic door. Animals were fed fresh
fruits and vegetables daily around 9:00 a.m., supplemented with a
commercial food product for monkeys (LabDiet, The Richmond
Standard Feed, Inc., Monkey diet # 5088). Animals had ad libitum
access to running water by means of a drinking trough with a
handle, situated 50 cm from the floor.

I Biosocial Variables

Species. A total of 22 stumptail macaques (M. arctoides) and
7 spider monkeys (A. geoffroyi) were used and compared because
of: (1) their marked socioecological differences shown in the wild,
(2) the possibility to work with a sample of these species in captive
conditions, which facilitated the application of the instrument and
the recording of behavioral observations, (3) the history of the
integration and development of the groups was well known
(Anaya-Huertas, 1993;Díaz, 1985). Population ofboth groups was
somewhat similar in demography and composition to natural
groups (Rowe, 1996; Shimooka et al., 2008; van Roosmalen &
Klein, 1988), although limited by their captive condition.

Sexo There were 11 M. Arctoides and 4 A. Geoffroyi females,
and 11 M. Arctoides and 3 A. Geoffroyi males.

Rank. Each individual of the macaque species was assigned
an ordinal rank using the Landau method (Wilson, 1980) in ac-
cordance with the submissive behaviors received and the aggres-
sive ones emitted. Individual social rank was c1assifiedas High
(delivering more aggressive behavior than they received); Medium
(delivering and receiving the same amount of aggressive behavior;
and Low (receiving more aggressive behavior than they emitted).

Because Ateles have a nonlinear, hard-to-determine dominance
system, the spider monkeys were not inc1udedin this analysis.

Matriline. This variable could only be determined in the
stumptail macaques because parentage was not known for
the spider monkeys. According to the name of the matriarch, the
matriline of the stumptail macaques was c1assifiedas follows: (1)
Titania, 5 members, (2) Catrina, 8 members, (3) Canela, 7 mem-
bers, and (4) No (2 animals not belonging to any of these matri-
lines). The rationale for inc1uding this variable is that if novelty
seeking is a temperament trait, it could be shared by c1oselyrelated
(genetically and/or socially) animals. We wanted to explore this
possibility.

Age. Age was determined in months, but only in the stumptail
macaques, because the birth dates of the spider monkeys were not
known, although we did know they were all adults based on their
physical appearance and on the fact that all females menstruated
and males had descended testic1es.

Novelty-Seeking Measurements

Taxonomic methods have been used successfully in primate
temperament studies. However, Gosling (2001) have highlighted
that in order to have a more integrated study, animal temperament
research must inc1ude an ethological assessment of the activities
related to the specific trait (coding), as well as an evaluation of the
personality traits of the subject (rating). In this way, a method for
assessing novelty-seeking temperament was previously developed
and published (Santillán-Doherty, Muñoz-Delgado, Art<nas,Már-
quez, & Cortés, 2006). In that work, three measurements to assess
Novelty Seeking were obtained in the following fashion:

(1) Risk-taking index. This index was defined as the response
of each individual facing a hazardous object. We used an 80 X
100 X 60 cm kennel known to be stressful for our study subjects.
The kennel had no visibility toward the interior and had a swinging
door with neither latches nor handles, so to open it animals had to
push or pull it, and once re1eased it c1osed immediately. In this
way, animals were isolated without being trapped. Exposure to the
kennel took place in a social context, because it was introduced
into the groups' home-cage once a week for approximately 50 min,
during which time the animals had free access to it. Nine sessions
were videotaped, one session per week. Because the risk object
(kennel) was the same throughout the nine sessions, we had to
consider the adaptation process, so the first sessions were consid-
ered to be riskier than the last ones. Interaction of each individual

with the kennel was recorded from the videotapes, coding the
frequency of 17 behaviors, which were categorized in four risk
levels depending on the distance between subject and object,
assuming that the c1oser to the kennel the greater the risk. In
summary, for an animal to be c1assified as risk-taker, it had to
combine higher risk behaviors (e.g., enter the kennel vs. long
distance observation) during the first sessions, or have high fre-
quencies of 1essrisky behaviors during the nine sessions. Thus, to
obtain the risk value for each animal we used the Synthetic Index
approach, which allows the integration, in one index, of informa-
tion coming from various measurements or values (Anderberg,
1973; Cuellar & Silva, 1999).

Table 1 shows the risk index for each animal. To ca1culate the

risk index, we weighted the natural frequency obtained for each
behavior according to its risk intensity. The weighting procedure
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was based on two considerations: On the one hand, our experi-
mental design had four behavior categories with different risk
intensities (level 1: animal >2 m from kennel; level 2: animal <2
m fram kennel but no contact; level 3: contact with kennel; level
4: enters kennel) and natural rates (Le.,levels 3 and 4 presented the
lowest frequency rates). The purpose of this method was to even
out their value so that it would reflect in the synthetic index in a
more plausible manner. On the other hand, the risk fram the kennel
was the same for each session; therefore, an adaptation process
toward the object, in which the first session implied a greater risk,
had to be considered and reflected in the index as well. The index

pracedure proposed in Santillán-Doherty et al. (2006) integrates
the information of nominal variables (behavior frequencies) in an
interval scale index. To determine the weighting criteria for risk
intensity, we tried several possible methods and decided for the
one that better reflected our data. In this way, a linear relation 3n
was assumed, where n could be O, 1, 2, or 3, and the weighted
values for levels 1-4 were 1, 3, 9, and 27, respectively. In this
manner, the total natural frequency for each leve! was multiplied
by a weighted value. In this manner we ensured that low frequen-
cies in the high-risk level were equivalent to the intensity of the
trait we were evaluating (risk). At the same time, anotherweighting
criterion was used to determine the risk intensity, in which the
adaptationprocess was consideredthroughout the nine sessions.Por
this, a monotonicallydecreased relationprocedure (n = 9, 8, 7 . . .)

was used for the sessionnumber,so thatmore weightwas given to the
first sessionsthan to the last ones. Once this was done, the risk index
was obtained simplyby calculatinga weightedaverageof the perfor-
mance of each animalper risk intensityper sessionthroughoutall the
sessions.

(2) Curiosity index. Curiosity was defined as the response of
each individual when confronted with a novel nonhazardous ob-

ject. Animals were exposed to nine completely novel small objects
(e.g., cans, organic paint, mealworms) in a social context, as they
were introduced into the groups' home-cage. Objects were pre-
sented one per day during 9 consecutive days, each session being
videotaped. Interaction of each individual with the objects was
recorded fram the videotapes, coding the frequency of 11 behav-
iors, which were categorized in four curiosity levels depending on
the distance form the object and its manipulation. The curiosity
index was obtained through the same synthetic index approach
described previously. The natural frequency of each behavior was
assigned a weight expression equal to 3n, where n = O, 1,2, or 3.
This gave the following weight values: 1,3,9, and 27 for curiosity
levels 1-4, respectively. In this case the session number was
irrelevant because the novel object was different for each session,
and the frequency of recorder behaviors showed nonlinear decline.
After this procedure, the performance of each animal was averaged.to obtain the curiosity index. Table 1 shows the curiosity index for
each animal.
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Table l

Subjects and Variables

Name Gender Agea Social rankb MatrilineC Risk-taking index CuriOSIty index Novelty-seeking indexd

ADe M Adult None 3.6 12.3 84.11
JI M 8.7 High Catrina 3.9 12.7 76.44
Kle M Adult - None 2.9 13.8 72.30
MU F 5.5 lntermediate Catrina 0.4 10.6 71.13
LKe M Adult - None 4.2 7.3 70.93
Cle F Adult None 4.1 12.9 66.87
AL M 12.6 High Catrina 5.0 9.3 66.85
FDe F Adult None 2.6 12.2 66.54
DJ M 28.2 lntermediate Canela 3.0 3.4 64.90
GA M 8.5 lntermediate Titania 2.9 7.5 64.77
PE M 23.8 lntermediate Canela 1.4 5.6 64.73
CA F 29.6 High Catrina 1.5 7.1 59.63
CEe F Adult - None 3.2 12.4 59.18
TI F 27.7 Low Titania 1.3 4.8 59.00
JA F 15.4 High Catrina 3.0 11.0 56.55
MA F 22.1 lntermediate Canela 0.4 7.4 55.29
SA M 16.6 High Catrina 3.1 12.0 54.68
RI F 10 Intermediate Titania 1.8 7.2 53.23
ES M 12.5 High Titania 3.8 13.7 52.26
AU F 13.7 High Catrina 2.4 12.6 52.05
HI F 29.1 Low None 0.7 5.5 51.25
HA M 28.1 Low None 0.5 4.4 48.42
TA M 18.3 Low Catrina 0.3 4.0 47.95
IS F 17.4 Low Canela 0.9 7.6 47.35
LOe F Adult None 4.1 12.0 47.26
CU F 15.2 Low Titania 0.4 4.4 46.45
DW M 15 Low Canela 0.5 6.5 40.34
NUR F 16.3 Low Canela 0.2 7.0 40.34
PO M 15.2 Intermediate Canela 0.2 7.1 39.07

a Age in years, months. Exact age of spider monkeys is unknown. b Social rank was calculated using the Landau method only with the
macaques. C Matriarch's name used. Matrilinesare mixed together forming one group. Spider monkeysparentage is unknown. d Organized
beginning with the highest novelty-seeking index. e Spidermonkeysappearshadowed.



214 SANTILLÁN-DOHERTY ET AL.

For both the risk-taking and curiosity indexes, a Pearson corre- .
lation coefficient was calculated to determine the temporal stabil-
ity of these behavioral measurements. The correlation was done
contrasting the first half (5 sessions) with the second half (4
sessions) of each procedure, and included both species (n = 29).
For risk-taking, a correlation of 0.799, p < .01 was found, and for
curiosity, the correlation was of 0.858, p < .01.

The Novelty-seeking index was obtained from the rating of
novelty-seeking traits in every subject by means of an instrument
created for that purpose. The evaluation instrument consisted of a
53-item questionnaire in which assessments were recorded over a
nonscale line 125 mm long (visual-analogue technique). The ad-
aptation procedure of this instrument was similar to the one em-
ployed by King and Figueredo (1997) to adapt the human five-
factor model to primates. However, our instrument was based in
the Temperament and Character Inventory (Cloninger et al., 1993),
specifically on the traits conceming the four subscales forming the
Novelty Seeking dimension in humans. AII traits (adjectives) that
described novelty seeking were listed and then described in two or
three sentences, in the context of primate behavior, but based on
and consistent with dictionary definitions. Sentences formed the 53
items of the instrument. Ratings were performed by two observers
well acquainted with the animals. Agreement between judges was
obtained through a Pearson intraclass correlation index (0.87). The
value of the novelty-seeking index per subject was established
from the average score given by each judge and it is shown in
Table 1.

The three indexes shown in Table 1 were correlated by means of
a Spearman analysis to assess the validity of the instrument (nov-
elty seeking with risk taking, n = 29, p = 0.57, p < .01; novelty
seeking with curiosity, p = 0.45, n = 29, p < .05; risk taking with
curiosity, n = 29, p = 0.61, p < .05). These correlations allow us
to infer that the novelty-seeking scale we used is associated to
curiosity and risk-taking as behavioral measures.

Statistical Analysis

The objective of this work was to describe and compare the
novelty-seeking temperament in spider monkeys and stumptail
macaques. The statistical contrast for species by gender for each of
the three indexes (risk-taking, curiosity, and novelty seeking) was
conduced by a Factorial analysis of variance (ANOVA) (2 X 2).
The statistical contrast for rank and matriline was conduced on the
macaques by one-way ANOVA with post hoc comparisons.

Variables used in descriptive transversal studies can be associ-
ated in several ways when they are functionally defined as depen-
dent or independent (in this type of studies dependent and inde-
pendent variables are interchangeable). Path analysis techniques
allow us to understand in a global way the interrelations among all
the variables in a study. We thought that in this study, where we
had three endogenous variables (the three indexes) and a few
exogenous variables (as age, sex, etc.), the integral presentation of
all variables would allow us a wider understanding of the studied
phenomena, at least in the macaque species. The multivariate
analysis used in this study was a path analysis processed by
structural equation analysis using AMOS 4.0 Software, and it was
also only done with data from the stumptail macaques because
some of the variables considered were not known in the spider
monkeys (e.g., age or social rank), and because this species pop-

ulation was too small. With the data from the macaques, a linear
structural descriptive model was elaborated considering the fol-
lowing variables: risk-taking index, curiosity index, novelty-
seeking index, rank, age, and gender using a multivariate analysis
(Everitt & Dunn, 1991) which permitted the correlation of all the
variables at the same time. Because of the small size of the sample
in this study, a procedure of bootstrapping was developed (Yung &
Chan, 1999) generating 500 subsamples, for the purpose of estab-
lishing supportive evidence of these results. When the samples are
small, for example, ifthe size ofthe sample is less than 10 subjects
for each variable, statistical procedures are used which involve
multiple regression, as in the case of the structurallineal analysis,
the coefficients of regression tend to become unstable and the
bootstrapping method permits the evaluation of this instability. By
using the bootstrapping procedure, the stability of the results was
established which permitted the conclusion that the significant
correlations encountered in the multivariate analysis were correct.

Results

Table 2 shows the mean and SD for risk-taking, curiosity, and
novelty-seeking indexes by species, gender, social rank (macaques
only), and matriline (macaques only). The risk-taking index con-
trast between gender by species showed differences by species,
F(I, 25) = 10.57, p = .003, the macaques having a lower risk-
taking index. The contrast showed that macaques with high rank
had a higher risk-taking index, F(2, 26) = 9.22, p = .001. The
curiosity index contrast between gender by species sl)owed differ-
ences by species, F(I, 25) = 9.25, p = .005, where the macaques
had a lower curiosity index. Again, the social rank contrast made
only for the macaques, showed that higher ranking macaques had
a higher curiosity index, F(2, 26) = 5.60, p = .009. The novelty-
seeking index contrast between gender by species showed differ-
ences by species, F(I, 25) = 8.65, p = .007, the macaques having
a lower novelty-seeking index; and by gender, the males of both
species presenting a higher novelty-seeking index than females,
F(I, 25) = 4.47, p = .045. Social rank contrast showed that the
macaques with less dominance had also a lower novelty-seeking
index, F(2, 26) = 4.56, p = .02. In sum, spider monkeys scored
higher than macaques in the three indexes, males scored higher
than females, and in macaques, higher ranking animals scored
higher that lower in all three indexes.

In the multivariate model we presented, arrows indicated the
direction of the prediction associated with the shown ¡3 coeffi-
cients. But these should not be causally interpreted in this study,
but only as a prediction. In this way, in our model we could see
that the risk-taking index seemed to be a mediator variable be-
tween social rank and the novelty seeking index, meaning that
higher ranking individuals would most probably present higher
novelty seeking scores. On the other hand, the curiosity index was
associated to social rank and to age. The path analyses presented
showed us that the curiosity index was independent of the risk
index, but that they had social rank as an intermediate variable.

More specifically, Figure 1 showed that in the stumptail ma-
caques, the gender of the individual, and its social rank were
mainly related with risk taking, and that age was related with
novelty seeking by the curiosity caused by novel objects and
situations. In general, males and higher-ranking individuals of both
genders scored higher in the novelty-seeking index: they took
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(Koolhaas, den Boer, & Bohus, 1997). Although intra- and inter-
specific differences in temperament are still assumed to be non-
adaptive variation surrounding adaptive behavior, some authors
propose that temperament is often distributed in a nonrandom
manner, suggesting that it is likely to have consistent ecological
and evolutionary consequences and hence be a focus for selection
(Dall, Houston, & McNamara, 2004; Gosling, 2001; Gosling &
John, 1999). This would imply that no temperament trait is best
that another, but a strategy to contend with socioecological pres-
sures. So, aithough most of our discussion is directed to understand
the advantages of being a noveity-seeker individual, we believe
that being a non-novelty seeker has adaptive advantages too, as we
will discuss later.

We propose that the variability in temperament among primate
species could be because of their socioecological demands. Studies
following this approach have been done with both New World
(Platyrrhini) monkeys (Mendoza & Mason, 1986) and Old World
(Catarrhini) monkeys (Caldecott, 1986), the general finding being
that species with more demanding and challenging environments
are more likely to be bold and curious, as shown in Mendoza and
Mason's study (1986) in which squirrel monkeys (Siamiri sciu-
reus) were characterized as more active, opportunistic, impulsive,
and daring than the titis (Calicebus moloch). The authors explain
these temperamental differences as a consequence of their social
system, particularly their mating system: monogamous titis versus
multimale-multifemale squirrel monkeys. Aithough most temper-
ament comparative studies have been made in closely related
species, we were curious to explore two quite distant taxonomical
species with well-known differences in social structure and orga-
nization. We are aware that more studies have to be done to fully
understand the data we present, so, no generalization is intended
with the explanations we produce. On the other hand, our data
could also indicate differences between groups rather than between
species, since the sample sizes are small and only one group of
each species was studied, suggesting once more, a study design
that allows the exploration of this possibility.

i78
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Figure l. Path analysis model of novelty seeking in stumptail macaques.

The model is adjusted with X2 = 6.378 with p = .783, c2/gl = 0.638.

Adjustment percentage Goodness of fit index = 91.7%. Minimal square

error Root mean square of approximation <0.001. 500 subsamples were

processed using the bootstrap method showing that the model is stable..Arrows represent the direction of the prediction and i3 refers to standard
beta.

Table 2

Statistical Contrast Between Novelty-Seeking lndexes and
Biosocial Variables

Macaques Spider monkeys

n M SD n M SD

Risk-taking index
Gender

Male 11 2.2 1.7 3 3.6 0.6
Female 11 1.2 0.9 4 3.5 0.7
Total 22 1.7 1.5 7 3.5 0.6

Rank
Low 8 0.6 0.4
Intermediate 7 1.4 1.2
High 7 3.3 1.1

Matriline
Titania 5 2.0 1.4
Catrina 8 2.5 1.7
Canela 7 0.9 1.0

Curiosity index
Gender

Male 11 7.8 3.6 3 11.1 3.4
Female 11 7.8 2.6 4 12.4 0.4
Total 22 7.8 3.1 7 11.9 2.1

Rank
Low 8 5.5 1.4
Intermediate 7 7.0 2.2
High 7 11.2 2.3

Matriline
Titania 5 7.5 3.7
Catrina 8 9.9 3.0
Canela 7 6.4 1.5

Novelty-seeking index
Gender

Male 11 56.4 12.0 3 75.8 7.2
Female 11 53.8 8.1 4 60.0 9.2
Total 22 55.1 10.1 7 66.7 11.5

Rank
Low 8 47.6 6.0
Intermediate 7 59.0 10.7
High 7 59.8 8.9

Matriline
Titania 5 55.1 7.0
Catrina 8 60.7 9.9
Canela 7 50.2 11.4

more risks and explored novel objects more often. On the other
hand, the young animals showed curiosity toward the novel objects
although they were not necessarily evaluated as Noveity Seekers.
The animals that scored highest in risk taking also had high scores
in the novelty-seeking temperament traits. Regarding curiosity, the
macaques of greater social rank were shown to score higher in
curiosity, as did younger macaques.

Discussion

Consistent individual differences in behavior, namely tempera-
ment, are not restricted to humans but exist in a wide range of
species, from primates to insects and cephalopod mollusks (Gos-
ling, 2001; Sih, Bell, & Johnson, 2004). Behavioral consistencies
have been observed for activity (Henderson, 1986; Sih, Kats, &
Maurer, 2003), exploration (Dingemanse, 2002), risk-taking (Wil-
son, Clark, Coleman, & Dearstyne, 1994; Fraser, Gilliam, Daley,
Le, & Skalski, 2001), fearfulness (Boissy, 1995), and reactivity

Novelty
Seeking
Index

=O.5
p<o.o

=U.b$ =U.I$

Curiosity
p<O.OOI p<O.OOI

Index
Social Rank Risk Index

=-O.451 =O.2
p<O.OOI p=O.O

Age Sex c:J
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In this study, spider monkeys were novelty seekers more than

stumptail macaques. Similar to the squirrel monkeys mentioned
before, spider monkeys were assessed as more active, impulsive,
and daring than macaques. However, while titis and squirrel mon-
keys have a different mating system, such is not the case between
spider monkeys and macaques, as both are multimale-multifemale.
We propose that a probable reason for this difference could be the
degree of fission-fusion dynamics, quite high for spider monkeys
and low for stumptail macaques.

Fission-fusion is defined as the extent of variation in social

cohesion and individual membership in a group over time (Aureli
et al., 2008). It has been shown that the highly fission-fusion spider
monkeys have more lax social mies, lacking for example of a
well-established hierarchy (Ahumada, 1992; Campbell, Fuentes,
MacKinnon, Panger, & Bearder, 2007; Pérez-Ruíz, 2004), and in
which social interactions are not as frequent and prone to long term
cohesiveness as in macaque species, in which the social system is
"despotic-nepotistic", with rigid social mies where high intra and
intersexual competition is balanced by a complex cooperative-
competitive network (Bertrand, 1969). Among macaques there is
more social control on group's activities, more specifically the
social control exerted by the dominant stumptail macaques upon
the resources, exacerbated by the captivity condition because it
enables animals to flee or hide from dominants. And by resources
we do not necessarily mean food, because this is a provided
resource, but resting and sleeping sites, access to females, access
to enrichment treats, and so forth. So, even though an animal could
be a novelty seeker, its behavioral expression of the trait would be
restrained. In fact, it has been demonstrated that stumptail ma-
caques are highly dependent on their group's support and perform
poorly in isolated experimental activities (Linnankoski & Hiet-
anen, 1995). On the contrary, in experimental activities in a social
context the group acts as a social reference (Box, 1999). which not
only facilitates leaming but also modulates individual's behavior.

Recently, Amici et al. (2008) proposed that species with fission-
fusion social organization such as chimpanzees (Pan troglodytes)
and bonobos (Pan paniscus) develop cognitive skills such as
behavioral inhibition, which allows individuals to avoid "prepotent
but ineffective responses in a changing social environment," and
allow the development of more flexible social systems (Amici et
al., 2008). Regardless of phylogenetic relatedness, spider monkeys
have proven to have cognitive skills parallel to Pan and Pongo
species (Amici et al., 2008; Deaner, van Schaik, & Johnson, 2006),
and higher than the ones of the macaques (Macaca fascicularis)
Amici et al. tested. These authors proposed that different levels of
fission-fusion seem to be the best predictors of a species' perfor-
mance in a novel experimental learning procedure, where high
cognitive performance is because of a higher social flexibility as
well. And we believe this is the case of the findings presented in
our study. Of note, novelty seeking in humans, another highly
fission-fusion species, has not only been associated with mental
pathologies such as addictions, but also with high-risk activities, as
well as innovative and creative skills (Cloninger, 1998;Schweizer,
2006; Vaidya et al., 2004).

In the present study, we found that the males of both species
were more novelty seekers than the females, and individuals of
greater social rank were more novelty seekers as well. Reader and
Laland (2001) have analyzed a variety of primate species for
innovative behavior and found that this trait was mostly seen in

..

older males, which concurs with the findings in this study. Even in
humans it has been reported that females show more food neo-
phobia (Backstrom, Pirttila-Backman, & Tuorila, 2003) andfewer
risk taking behaviors (Harris & Jenkins, 2006) than males, even in
simple everyday situations that do not necessarily incur significant
risks such as catching a bus and crossing a road (Pawlowski,
Atwal, & Dunbar, 2008). We propose that the sexual difference in
which males tend to neophilia and females tend to neophobia is
advantageous for both genders.

It has been discussed that in those species in which the genders
invest differentially in parental care, the gender with the lesser
degree of parental investment (usually the males) implement rela-
tionship strategies of higher risk, inc1udinga tendency to neophilia
and exploratory behavior (Kappeler & van Schaik, 2002). The
gender that invests more in the care of the infants (usually the
females), although potentially more limited in the quantity of
descendants, can mate with less risk of aggressive competition
(Buss & Schmitt, 1993; Symons, 1979; Trivers, 1972). Mating in
the gender that can potentially leave a greater amount of descen-
dants, not investing time in infant care, may present a competitive
risk with other individuals, which is minimized by establishing a
dominance order, as that shown by the stumptail macaques. In this
way, males obtain benefits involving themselves in aggressive
behavior and social dominance, thus increasing their opportunities
to mate. The risk taking implicit in the acquisition of a resource
may in turn bring great benefits to the males such as increase their
social or sexual attractiveness, even their longevity. One would
expect then, that males would demonstrate higher levels in their
motivational approach/avoidance system (MacDonald, 1995),
showing themselves to be more risk taking and impulsive than
females. But, this does not mean that boldness or neophilia have a
higher adaptive value than lower novelty-seeking temperament.
Females may profit from a more reserved approach to novelty as
they seemingly have more to loose by being boldo

In conc1usion, temperament traits that reflect individuals' atti-
tude toward the environment such as sensation seeking (Dellu et
al., 1996;Zuckerman, 1984) and novelty seeking (Cloninger et al.,
1993), seem to serve adaptive functions such as the need to
approach the world and accumulate resources, inc1uding sexual
resources and, in hierarchy organized species, social dominance,
and to mobilize behavioral resources in the service of both ap-
proach and avoidance behaviors.
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