
   

Mastozoología Neotropical

ISSN: 0327-9383

ulyses@cenpat.edu.ar

Sociedad Argentina para el Estudio de los

Mamíferos

Argentina

Prevedello, Jayme A.; Delciellos, Ana C.; Vieira, Marcus V.

HOMING BEHAVIOR OF Philander frenatus (DIDELPHIMORPHIA, DIDELPHIDAE) ACROSS A

FRAGMENTED LANDSCAPE IN THE ATLANTIC FOREST OF BRAZIL

Mastozoología Neotropical, vol. 16, núm. 2, diciembre, 2009, pp. 475-480

Sociedad Argentina para el Estudio de los Mamíferos

Tucumán, Argentina

Available in: http://www.redalyc.org/articulo.oa?id=45712497022

   How to cite

   Complete issue

   More information about this article

   Journal's homepage in redalyc.org

Scientific Information System

Network of Scientific Journals from Latin America, the Caribbean, Spain and Portugal

Non-profit academic project, developed under the open access initiative

http://www.redalyc.org/revista.oa?id=457
http://www.redalyc.org/articulo.oa?id=45712497022
http://www.redalyc.org/comocitar.oa?id=45712497022
http://www.redalyc.org/fasciculo.oa?id=457&numero=12497
http://www.redalyc.org/articulo.oa?id=45712497022
http://www.redalyc.org/revista.oa?id=457
http://www.redalyc.org


Mastozoología Neotropical, 16(2):475-480, Mendoza, 2009

©SAREM, 2009

ISSN  0327-9383

Versión on-line ISSN 1666-0536

http://www.sarem.org.ar

Recibido 06 agosto 2008. Aceptado 01 diciembre 2008. Editor asociado: S Solari

HOMING BEHAVIOR OF Philander frenatus

(DIDELPHIMORPHIA, DIDELPHIDAE) ACROSS A

FRAGMENTED LANDSCAPE IN THE ATLANTIC

FOREST OF BRAZIL

Jayme A. Prevedello1,3, Ana C. Delciellos2,3 and Marcus V. Vieira3

1 Programa de Pós-Graduação em Ecologia, Universidade Federal do Rio de Janeiro, RJ, Brazil

[Correspondence: <ja_prevedello@yahoo.com.br>]. 2 Programa de Pós-Graduação em Zoologia, Museu

Nacional, Universidade Federal do Rio de Janeiro, RJ, Brazil. 3 Laboratório de Vertebrados, Depar-

tamento de Ecologia, Universidade Federal do Rio de Janeiro, CP 68020, Ilha do Fundão, Rio de

Janeiro, RJ, CEP 21941-590, Brazil.

ABSTRACT: We report the first record of homing behavior of a Neotropical marsupial, the
opossum Philander frenatus. The individual studied returned to the home forest fragment
where it was captured (1050 m away) crossing a hostile matrix, instead moving to a much
closer fragment (50 m distant). Movements did not follow wind or the direction of the
closest fragment, but they were significantly oriented towards the home fragment. The
individual probably had previous experience with the release site. This unique observation
suggests that the ability of P. frenatus to overcome the effects of habitat fragmentation may
be higher than considered previously.

RESUMO: Comportamento de “homing” de Philander frenatus (Didelphimorphia,
Didelphidae) em uma paisagem fragmentada da Mata Atlântica do Brasil. Relatamos
o primeiro registro de comportamento de “homing” de um marsupial neotropical, Philander
frenatus. O indivíduo estudado retornou para o fragmento onde foi capturado (distante
1050 m) atravessando uma matriz hostil, ao invés de se deslocar para um fragmento muito
mais próximo (distante 50 m). Os movimentos não seguiram a direção do vento ou do
fragmento mais próximo, sendo significativamente orientados para o fragmento de captura.
O indivíduo provavelmente tinha experiência prévia com o local de soltura. Este registro
sugere que a habilidade de P. frenatus de tolerar os efeitos da fragmentação de habitat
pode ser maior do que considerada previamente.

Key words. Landscape connectivity. Marsupials. Matrix use. Movements. Perceptual range.

Palavras chave. Capacidade perceptual. Conectividade da paisagem. Marsupiais.
Movimentos. Uso da matriz.
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Homing behavior is frequently studied as

the ability of an animal to return to its home

range after being moved outside of its area of

normal activity (Bovet, 1990). Such behavior

is relatively well documented for many inver-

tebrates (e.g. Edelstam and Palmer, 1950) and

vertebrates (e.g. Marnane, 2000; Avens et al.,

2003). In mammals, homing behavior was

recorded for several groups (e.g. Henshaw and

Stephenson, 1974; Oliver et al., 1998), includ-

ing small mammals such as voles (Ostfeld and

Manson, 1996), squirrels (Bovet, 1995), and

mice (Robinson and Falls, 1965). For Neotro-

pical small mammals, however, information is

available for two rodent species only,

Proechimys roberti (Alho, 1980) and Akodon

azarae (Hodara and Busch, 2006), with no

information on homing by didelphid marsupials.

Several potential mechanisms used by hom-

ing mammals were suggested, but their actual

occurrence remains largely unknown. One

conceivable means for returning home would

be through random wandering, which was

suggested for small rodents (Griffo, 1961;

DeBusk and Kennerly, 1975). Potential mecha-

nisms for oriented homing include the direct

perception of the home site using vision

(Hodara and Busch, 2006), the use of the

geomagnetic field for compass orientation

(Kimchi et al., 2004), and the use of visual

landmarks (Collett et al., 1986).

In fragmented landscapes, information on

homing ability may help to evaluate how fre-

quently organisms perform interfragment

movements and use the matrix, attributes di-

rectly related to population persistence

(Laurance, 1991; Viveiros de Castro and

Fernandez, 2004). Movements between frag-

ments are important in connecting populations

and minimizing the deleterious effects of iso-

lation (Fahrig and Merriam, 1985; Burkey,

1989), whereas matrix use may compensate

the effects of habitat loss (Ewers and Didham,

2006; Lira et al., 2007). In the Atlantic Forest

of Brazil, interfragment movements and for-

aging in the matrix were both reported for

didelphid marsupials (Pires et al., 2002; Lira

et al., 2007). Such movements were frequently

longer than species’ perceptual range (Forero-

Medina and Vieira, 2009), suggesting the ex-

istence of indirect navigation mechanisms.

Information regarding homing behavior pro-

vides insights to understand such mechanisms,

and may help to predict species responses to

increasing fragmentation.

We report the first record of homing behav-

ior of a Neotropical marsupial, the opossum

Philander frenatus (Olfers, 1818), in a frag-

mented landscape in the Atlantic Forest of

southern Brazil. Philander frenatus is a soli-

tary, nocturnal and medium-sized didelphid

marsupial (adult weight ca. 400-600 g). It has

semi-terrestrial habits (Cunha and Vieira,

2002) and omnivorous-carnivorous diet (Astúa

de Moraes et al., 2003). It is common in for-

est fragments, and apparently tolerant to the

fragmentation of Atlantic Forest (Fernandez

and Pires, 2006).

Since 2005 a study on the perceptual range

(sensu Zollner and Lima, 1997) of didelphid

marsupials is carried out in the Macacu river

basin, in the municipalities of Guapimirim

(22°2‘S, 42°59‘W) and Cachoeiras de Macacu

(22°28‘S, 42°39‘W), Rio de Janeiro State,

Brazil. The climate is mild-humid-mesotermic

(Nimer, 1989), and vegetation is classified as

dense evergreen forest (“Ombrófila Densa”;

IBGE, 1991). The landscape is characterized

by small forest remnants (< 100 ha) structur-

ally isolated by a matrix of urban areas, pas-

tures, plantations, and paved roads (Cabral and

Fiszon, 2004).

For the study of perceptual range, adult

marsupials are captured in forest fragments,

removed, transported to remote locations more

than 1 km away, and released in the vicinities

of a forest fragment in a matrix composed of

either manioc plantations (Manihot esculenta)

or pasture. The animals receive a spool-and-

line device before release to record their move-

ment (Boonstra and Craine, 1986), and are

released at various distances from the edge of

the fragment. The ability of the marsupials to

orient towards the fragment is used as a mea-

sure of their perceptual range (Zollner and

Lima, 1997). Up to 85 m of the individual

paths are recorded in detail with a compass

and tapeline, to obtain the orientation and
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tortuosity of movements. At the moment of

release the directions to the nearest fragment

(target), home fragment (where the animal was

captured), and wind are recorded.

The V test of circular statistics (Zar, 1999)

is used to test orientation of the path, which

requires independence of azimuths. Spearman’s

correlations between successive azimuths with

various lags are used to determine how many

direction changes were necessary for azimuths

to become independent. The observed distri-

bution of individual azimuths is then compared

to the directions of target fragment, home frag-

ment, and wind using the software Oriana 2.0

(Kovach Computing Services, 2004). Tortu-

osity of the path is measured with the fractal

mean index (Nams, 2005) in the software

“Fractal” (Nams, 1996). Fractal mean index

varies from 1 (a complete straight path) up to

2 (a path that is so tortuous as to cover a

plane).

The homing behavior was detected during

the field session of May 9 to 12, 2008. The

adult P. frenatus was captured on May 9, 2008

in a forest fragment (42º 50’ 45.3” S, 22º 33’

26.1” W). It was removed and transported by

car over 6875 m to a field base station, with-

out visual contact with the surroundings. The

base station was located at 280° from the

capture point, 5100 m away (linear distance),

where the animal was weighted, measured, and

ear-tagged. It was translocated on the same

day to the release site, inside an opaque cage

to avoid contact with the surroundings. The

release site (42° 50’ 09.3” S, 22° 33’ 43.6”

W) was at 160° from the home fragment, 1050

m away. The animal was released in the twi-

light at 17h40, in an infrequently used pasture

with 0.30-0.70 m grasses and shrubs, 50 m

away from the nearest point on the border of

the target fragment. Three days after, on May

12, 2008, the animal was recaptured in its

home fragment, at the same point of the first

capture.

To return to its home fragment the animal

had to cross a series of landscape elements in

the matrix (Fig. 1): a 1 m wide flooded ditch,

360 m of infrequently used pasture, possibly

Fig. 1. Landscape elements in the matrix separating the release point and the capture point (home fragment).
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200 m of bare ground or 350 m of manioc

plantation, another 1 m wide flooded ditch, 90

m of either orange, guava, or bean plantation,

a 5 m wide secondary road, a 10 m wide river

(Guapiaçu river) on a stretch without any natu-

ral or man-made bridges, 50 m of mowed

ground, another 1 m wide flooded ditch, and

120 m of mowed soil. These measurements

were based on aerial photographs and field

observations.

The first 63 m of the individual movement

path were recorded in detail with the thread

release by the spool-and-line device (Fig. 2).

The individual moved 17 m on the approxi-

mate direction of the target fragment, but then

turned backwards, following an oriented path.

Azimuths became independent after eight

points of direction change. The selected inde-

pendent azimuths were not biased towards the

target fragment (N=9, u=-2.192, P=0.99), or

following wind direction (N=9, u=-0.762,

P=0.77). However, the animal was significantly

oriented towards the direction of its home frag-

ment (N=9, u=1.705, P=0.04). The fractal

mean index was 1.11.

Movements among fragments are generally

infrequent in didelphid marsupials in the At-

lantic Forest (Pires et al., 2002; Lira et al.,

2007). The open matrix is probably hostile,

offering increased predation risk and little food,

shelter and mating opportunities. Therefore, it

was surprising that the individual chose to

return to the home fragment instead moving to

a closer fragment, only 50 m distant. The land-

scape elements crossed were all open, offer-

ing little or no cover, and considerable ob-

stacles to cross. Potential predators were also

observed in the matrix, such as humans, do-

mestic dogs, and birds of prey (e.g. Tyto alba,

Buteogallus meridionalis, Parabuteo

unicinctus).

Three general mechanisms may allow an

animal to return to its home site (Rogers,

1988): random movements, some form of navi-

gation, or familiarity with the terrain. Our re-

sults suggest that the individual studied did

not return home by random movements. First,

the return time (up to 3 days) may be consid-

ered short, given the nocturnal habits of this

species and the need to cross a series of ob-

stacles, including 360 m of infrequently used

pasture, a dense vegetation that must increase

path tortuosity and time to cross a certain dis-

tance. Second, other individuals released in

the vicinities either oriented to the target frag-

ment or not oriented at all, with no clear di-

rectional bias in their movement. Third, the

path tortuosity was more similar to oriented

than non-oriented individuals released in the

same area (unpublished data).

It is unlikely that orientation to the home

fragment was based on direct perceptual

mechanisms such as visual, olfactory and au-

ditive cues, given the long distance to the home

fragment (1050 m). This distance ensured that

the home fragment was located outside the

perceptual range (100 m) reported for P.

frenatus in the same region (Forero-Medina

and Vieira, 2009). The movement did not

follow wind direction either, which could be

used to maintain a nearly straight path while

looking for habitat, a mechanism reported for

the marsupial Didelphis aurita in the same

landscape (Forero-Medina and Vieira, 2009).

The most likely hypothesis for the observed

homing behavior is that the individual had

previous experience with the release site.

Griffo (1961) suggested that an individual may

know during its life an area (called “life

range”) larger than its home range, by per-

Fig. 2. First 63 m of movement of P. frenatus after
release during the homing behavior. The points
along the path represent changes in movement
direction. The directions of home fragment
(capture site), target fragment and prevailing
winds are showed.
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forming occasional exploratory movements

outside the home range, and by shifting its

position in time. Both alternatives are con-

ceivable for P. frenatus. In a fragmented land-

scape of the Atlantic Forest, the home range

of P. frenatus ranged from 0.6-7.4 ha, and

some individuals had home ranges that encom-

passed more than one fragment (Lira et al.,

2007). Interfragment movement and foraging

in the matrix were both reported for P. frenatus

(Pires et al., 2002; Lira et al., 2007). There-

fore, it is possible that an individual of P.

frenatus may cross distances of 1050 m dur-

ing its lifetime. The need to cross the Guapiaçu

river might not be a problem because species

of Philander are good swimmers (Hershkovitz,

1997), and are capable of crossing distances

of at least 260 m between islands (Boyett et

al., 2000).

Regardless the exact mechanism involved,

this is the first record of a Neotropical marsu-

pial performing an oriented homing behavior

crossing an open matrix. The ability of P.

frenatus to overcome the effects of habitat

fragmentation may be higher than considered

previously, and possibly is the main reason in

explaining its commonness in the fragmented

landscape of Macacu river basin.
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