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ABSTRACT

The home range of one group of the Geoffroy’s marmoset (Callithrix geoffroyi) was studied in a frag-
ment of the Atlantic Forest in south-eastern Brazil, between February 1993 and January 1994. The total
home range was 23.3 ha and the area used in the dry season was significantly larger than that of the
wet season. The smallest distance travelled by group was 480 m/day in May and the longest was 1,980
m/day in March, but with no significant differences between seasons. The total home range used for
this species agrees with the ecological grouping of the genus Callithrix proposed by Rylands & Faria
(1993) and may be associated with the habitat structure, the limit of the fragment and the inexistence
of neighbouring groups.
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RESUMO

Area de uso de um grupo de sagiii-da-cara-branca, Callithrix geoffroyi (Primates:
Callithrichidae) no Sudeste do Brasil

A érea de uso de um grupo de sagli-da-cara-branca (Callithrix geoffroyi) foi estudada em um fragmento
de Mata Atlantica no sudeste do Brasil, no periodo de fevereiro de 1993 ajaneiro de 1994. A areade
uso total usada pelo grupo foi de 23,3 ha, sendo que a area utilizada na estagdo seca foi
significativamente maior que na estagdo chuvosa. A distancia minima percorrida pelo grupo foi de 480
m/dia em maio e a maxima de 1.980 m/dia em marco, ndo apresentando diferenca significativa entre
as diferentes estagfes. O tamanho da drea de uso dessas espécies se enquadra no grupamento ecol 6gico
do género Callithrix, proposto por Rylands & Faria (1993), e parece estar diretamente associado a
estrutura do habitat, ao limite do fragmento e a inexisténcia de contato com grupos vizinhos.

Palavras-chave: primata, area de uso, saglii-da-cara-branca, Callithrix geoffroyi, Mata Atlantica.

INTRODUCTION (Dawson, 1979). Home range is defined as an area

used by an individual or group of individuals during

The localisation of an animal in space isa  their usual search for resources (Burt, 1943; Jewell,
result of the interactions between the animal itself ~ 1966; Bergallo, 1990). In some species, the home
and the environment in which it is inserted range size can be influenced by body size,
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metabolic necessities, social structure and
population density, and also, by habitat pro-
ductivity (MacNab, 1963; Dawson, 1979; Harestad
& Bunnell, 1979).

In the genus Callithrix, home range size
varies considerably according to the species and
the habitat used. The smallest area registered so
far, was 0.5 ha in Callithix jacchus’ groups in the
cerrado (Stevenson & Rylands, 1988) and the
largest was 35 ha or more in C. flaviceps and C.
aurita groups in the Atlantic forest (Ferrari, 1988;
Corréa, 1995). Some authors have verified that, in
this genus, the differences in structure and floristic
composition of the habitat, the availability and
abundance of invertebrates and gum trees, and the
presence of neighbouring groups can directly
influence the home range size of a group (Faria,
1984; Rylands, 1986; Ferrari, 1988; Scanlon et al.,
1989; Corréa, 1995).

Geoffroy’s marmoset (Callithrix geoffroyi)
originally occurred throughout the Brazilian Atlantic
Forest from the state Espirito Santo to southern
Bahia and adjacent parts of Minas Gerais State
(Rylands et al., 1993). However, this ecosystem has
been almost entirely devastated. Currently, only 1
to 5% remains (Mittermeier et al., 1982), and the
species is under increasing threat due to
widespread habitat destruction as well as capture
for the pet trade (Mendes, 1995). It is among the
least studied of the marmoset species.

The aim of this study was to determine the
annual and seasonal home range, and the daily route
used by a Geoffroy’s marmoset group in a fragment
of Atlantic Forest in south-eastern Brazil.

METHODS

This study was carried out in an Atlantic
Forest patch of approximately 110 ha belonging to
Aracruz Celulose S.A. in the state of Espirito Santo,
south-eastern Brazil (19°48'S, 40°7'W). It is isolated
by Eucalyptus plantations, and was selectively
logged in the past, resulting in the proliferation of
lianas and secondary vegetation up to 10 m of
height (Meira-Neto, 1992). The climate of the region
is characterised by a dry season, with less than 70
mm rainfall each month, from July to November, and
a wet season from December to June. Average
annual rainfall is around 1,050 mm (unpublished
records from February 1993 to January 1994,
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Aracruz Celulose S.A.). The average temperature
is 23°C, but it is slightly cooler from May to
October (including most of the dry season) with
monthly means ranging from 20.9°C to 23.8°C, than
from November to April (early to middle wet
season), and with monthly mean temperatures
ranging from 25.9°C to 27.8°C (unpublished records
from February 1993 to January 1994, Aracruz Ce-
lulose S.A.).

The study group (one adult female, two adult
males and two juveniles) was observed from
February 1993 to January 1994, after two months
of habituation. In January 1994, the group was
observed during three complete days; four days
in October and December 1993, and five days in the
remaining months, for a total of 56 complete days
and 464.1 hours of direct observation. Binoculars
(8 x 40) were used during all observations.

In the study area a system of trails was cut
forming squares of 30 x 30 m the home range was
determined by counting the number of squares used
by the group throughout the study. The sizes of the
squares correspondent to the forest edge, which
were smaller than the others, were calculated follo-
wing the relative size of the area, that is, 25%, 50%
or 75% of the area of a total square (see Ferrari,
1988). The squares occupied by the study group
were recorded at each scan sampling (Altmann, 1974)
in 5 minutes intervals (Passamani, 1998). To analyse
the group’s total home range, the number of different
squares occupied during the study was summed. To
quantify the monthly home range only the squares
occupied in the respective month were used.
Differential use of squares was determined by the
sum of the number of records in which the group was
observed in each square. The daily route was mea-
sured by plotting on a scaled map the routes of the
study group, and only routes of complete obser-
vation days were used. Differences in hanging
between the dry and wet seasons were tested using
the Student t test, with P < 0,05 (Siegel, 1956).

RESULTS

The study group used a total of 259 squares
during the year, which is equivalent to a home range
of 23.3 ha, or about 21% of the fragment’s total area
(Table 1). The home range size was significantly
larger in the dry season (7.2 ha) than in the wet
season (4.9 ha) (Table 1).
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TABLE 1

Seasonal variation in monthly home range and day range length of the C. geoffroyi study group.

Season Mean monthly home range (ha) | Day-range length (m) Standard deviation (m)
Dry 72 982.5 226.3
Wet 49 1037.5 70.7
Annual total 233
t 3.00 15.00 -
n 12 56 -
p 0.018 0.685 -

t =t Student test; n = sample size; p = probabilities associated with the test.

There was a strong variation in the home ran-
ge used by the study group and the areas occupied
each month were very small when compared to the
total area. In August the study group used a larger
area (9.5 ha), while in December and January it

occupied smaller areas (2.7 ha and 2.3 ha
respectively) (Fig. 1). This figure also shows the
cumulative use of squares, according to the
observation months, where it can be observed that
the curve obtained does not present leveling off.
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Fig. 1 — Monthly home range and cumulative number of squares used by C. geoffroyi study group throughout the

year.

The occupied area and its intensity of use
demonstrate that the study group used the area in
a heterogeneous way, with some squares being
more intensively used than others (Fig. 2). In ge-
neral, the study group concentrated its activities
near the fragment’s border, where the majority of
gum sources were located.

The study group had exclusive use of its
home range, since other marmosets groups were
absent in the fragment.

During dry season the group travelled an
average of 982.5 m/day and 1037.5 m/day during
the rainy season; these differences were not statis-
tically significant (Table 1).
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Fig. 2 — Annual home range of the C. geoffroyi study group showing differential use of squares.
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The minimum and maximum distances
travelled/day by the study group were 480 m (May)
and 1,980 m (March), respectively. During
movements, the group made use of routes that
coincided with the routes used in the previous
days.

DISCUSSION

The only available data about home range
used by a group of C. geoffroyi were obtained by
Rylands & Costa (1988) at the Peti Station, in
Minas Gerais, south-eastern Brazil. These authors
estimated the home range size of this species in at
20-30 ha, by dividing the size of station’s area by
the number of presumed groups present in there.
C. geoffroyi’s home range size in the present study
(23.3 ha) is similar to the one estimated by those
authors and is in accordance with the ecological
grouping of the genus Callithix, proposed by
Rylands & Faria (1993). According to these
authors, due to its ecological characteristics, C.
geoffroyi should occupy home ranges larger than
that of C. jacchus and C. penicillata, and smaller
than of C. aurita and C. flaviceps. The home range
sizes recorded for species of this genus are
variable and obtained in different periods of
duration. A C. jacchus group studied during 6
months used an area of 0.5 ha (Stevenson &
Rylands, 1988), while a group of C. flaviceps,
studied during 12 months, used an area of 35.5 ha
(Ferrari, 1988).

It is known that home range size of an animal
is influenced by some factors, such as, body size,
metabolic necessities, social structure, population
density and habitat productivity (MacNab, 1963;
Harestad & Bunnel, 1979). However, there still is
no clarity of the factors that determine the
population density of callitrichids species and
consequently this home range size. Rylands (1982,
1986) suggested that difference in habitat floristic
structure and composition can influence the home
range size of Callithrix kuhli and C. intermedia,
while Ferrari (1988), studying C. flaviceps and
Corréa (1995), studying C. aurita, argue that these
species’ home range could be influenced by the
availability of invertebrates. These studies de-
monstrated home range overlap with neighbouring
groups, making up more than 50% of some species
areas.

Differently from those species studied, the
home range occupied by the study group did not
present any overlap with neighbouring groups. In
this group, it appears that the home range size is
associated with habitat structure, to the fragment’s
small limit and the lack of contact with neighbouring
groups. The predominance of secondary vegetation
with an abundance of lianas and gum trees species
in the entire fragment (see Meira-Neto, 1992), and
the absence of contact with neighbouring groups,
may contribute to increase the home range of this
group. According to Milton & May (1976) and
Bergallo (1990), the higher the population density
of a certain species, the smaller its home range size.
In northern of Espirito Santo, population densities
estimated for C. geoffroyi varied from 0.7 groups/
km? (Putiri) to 7.5 groups/km? (Reserva Florestal da
CVRD) and were higher in larger fragments (ca.
20,000 ha) than in smaller fragments (ca. 200 ha)
(Chiarello, 1997). As in the studied fragment,
population density of C. geoffroyi is too low
(Mendes et al., 1993), the study group may have
increased its home range size as a result of reduced
or lack of contact with neighbouring groups.
Scanlon et al. (1989) verified that the home range
size of C. jacchus groups can be influenced by the
presence of neighbouring groups.

With regard to home range size in each
season, the study group used an area significantly
larger in the dry than in the wet season. The
concentration of the fruit plant species used in
December and January, and the small number of
gum trees used during this period (Passamani &
Rylands, in press), may have caused the individuals
to restrict their home range in that period. On the
other hand, during the other months the study
group covered a larger area because of the
necessity of monitoring a large number of gum
sources (Passamani & Rylands, in press). This
corroborates the hypothesis of Faria (1989) which
says that the animals use a certain area relates to
the number and localisation of gum trees.

The callitrichids’ home range pattern can be
directly related to the interaction with neighbouring
groups and also, to patterns of resources avai-
lability (Dawson, 1979; Peres, 1991). Therefore, it
is expected that the animals increase their
probability of finding resources, and consequently,
their home range, if they do not spend time in
agonistic intergroup encounters. According to
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Peres (1991), an alternative to minimise the degree
of interference with the prediction of resources, is
to exclude competitors from the foraging area. This
author also verified that Leontopithecus rosalia
groups use the squares that are exclusive of
themselves much less frequently than the ones
where there was overlap with neighbouring groups.
Similar results were verified in C. aurita groups
(Corréa, 1995), where the more used regions
coincided with overlapping area with neighbouring
groups.

In the present study, the lack of overlap with
neighbouring groups may have made possible an
increase in the home range through a group
strategy to invest more time and energy in the
search for resources in different areas, instead of
increasing the foraging in each area.

The differential utilisation of the group’s
home range showed a clear tendency of occuping
of places where the food resources were more
abundant (forest edges). Due to edge effects (e.g.
higher exposure to winds, hot air currents and
sunlight) the forest edge has higher abundance of
sun-loving vegetation, especially vines and lianas
(Chiarello, 1997). Thus, the more intense utilisation
of squares located near forest borders (areas with
altered and denser vegetation), can be related to
the supply of gum and insects, as there is evidence
that these areas support higher densities of Inga
spp. and Bauhinia spp. (Silva, 1993), which are
important gum sources for this species (Passamani
& Rylands, in press), and also of arthropods,
especially folivorous insects (Janzen, 1973; Cates
& Orians, 1975; Opler, 1978). The more intensively
used areas by the study group were directly related
to the presence of the main food resources, mainly
gum (Passamani & Rylands, in press). It is ossible
that the group movements from area to area to
“monitor” gum trees, by doing so also avoid the
depletion of food resources.

The routes used by the study group were
coincidentally related to the presence of fruit trees
and principally, to gum sources (Passamani, 1996).
With the exception of the period of higher foraging
for insects which occurred between 11:00-14:00 hr
(Passamani, 1998), when the study group moved
randomly through the area, the movements related
to fruit and um use were similar to the ones of the
previous days, and the animals looked for routes
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that appeared to minimise the distance and
direction of their food resources. Garber (1989)
verified that during foraging for fruits and gum,
Saguinus mystax and S. fuscicollis use a oriented
movement pattern of the type “straight line”, which
increases the resources exploration efficiency.
Related to the monthly mean distance range of the
group, there were no significantly difference
between the seasons, similar to the results found
for other species of this genus (Rylands, 1982;
Stevenson & Rylands, 1988; Ferrari, 1988; Corréa,
1995).
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