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ABSTRACT: We studied the natural diet of two didelphid marsupial species, Didelphis
aurita and Philander frenatus, at a rural area on southeastern Brazil, through fecal sample
analysis. Data analysis included intraspecific comparisons (age, gender, and climatic sea-
sons) and interespecific comparisons. Frequencies of food items were compared with other
studies to analyze diet differences in a spatial scale. Invertebrates were the most frequent
food category found in samples of both species, followed by fruits and vertebrates. There
were no differences in the consumption of invertebrates, vertebrates and fruits between
sexes in the two species, but both consumed more fruits in more humid months. Juveniles
of P. frenatus consumed less vertebrates than adults or subadults. P. frenatus consumed
more vertebrates than D. aurita, which exhibited a higher diversity of fruits in its diets.
These differences represent an important factor in diminishing intraspecific competition.
Among different localities, invertebrates are the more common items in the diet of both
species, being a fundamental alimentary resource, whereas fruit consumption seems to be
smaller in the areas where water is less available (areas with longer periods or higher hidric
deficits), probably reflecting availability of this food resource.

RESUMEN: Variación en la dieta de los marsupiales Didelphis aurita y Philander
frenatus (Didelphimorphia, Didelphidae) en un área rural del estado de Río de Janeiro,
Brasil. Estudiamos la dieta natural de dos especies de marsupiales Didelfideos, Didelphis
aurita y Philander frenatus, en un área rural del sudeste brasilero, a través del análisis de
muestras fecales. El análisis de los datos incluyó comparaciones intraespecíficas (edad,
género, estaciones climáticas) y comparaciones interespecíficas. Las frecuencias de los
ítems alimenticios fueron comparadas con otros estudios para identificar diferencias en la
escala espacial. Los invertebrados fueron la categoría más encontrada en las muestras de
las dos especies, seguidos por frutos y vertebrados. No hubo diferencias en el consumo
de invertebrados, vertebrados y frutos entre los sexos para las dos especies, pero ambas
consumieron más frutas en los meses más húmedos. Los juveniles de P. frenatus
consumieron menos vertebrados que los adultos o subadultos. Philander frenatus consumió
más vertebrados que D. aurita, quien exhibió una mayor diversidad de frutos que P.
frenatus en su dieta. Estas diferencias representan un factor importante en la disminución
de las competencias interespecífica e intraespecífica. En las diferentes localidades los
invertebrados son el ítem más común en las dietas de las dos especies, siendo un recurso
fundamental, mientras que el consumo de frutos parece ser menor en áreas con una
menor disponibilidad de agua (áreas con periodos de sequía mayores o mayor déficit
hídrico), posiblemente reflejando la disponibilidad de este recurso.

Key words. Didelphimorphia. Food habits. Mammal ecology. Neotropics.
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INTRODUCTION

The diet of a species can significantly influ-
ence many aspects of its ecology, such as
habitat selection (Freitas et al., 1997; Allison
et al., 2006), geographical distribution
(Redford, 1984; Silva, 2005), life history
(Maher et al., 2001) and niche separation
(Périssé et al., 1988; Leite et al., 1994; Virgos
et al., 1999; Carvalho et al., 2005). The im-
portance of the diet in niche partitioning among
species of didelphid marsupials has been re-
vealed as an important factor in understanding
their coexistence and distribution in several
biomes (Leite et al., 1994; Freitas et al., 1997;
Vieira and Izar, 1999; Cáceres, 2004)

Didelphis aurita and Philander frenatus
(Didelphimorphia, Didelphidae) occur
simpatrically in the Atlantic Forest (Gentile et
al., 2000), and belong to sister genera (Kirsch,
1997; Voss and Jansa, 2003; Jansa and Voss,
2005). Both species are predominantly terres-
trial, but are able to climb trees efficiently
(Cunha and Vieira, 2002; Antunes, 2003;
Delciellos and Vieira, 2006; Delciellos and
Vieira, 2007). However, D. aurita is more
arboreal than P. frenatus (Fonseca and
Kierulff, 1989; Cunha and Vieira, op. cit.).
Previous laboratory studies on their diets
showed that they use animal and plant matter
(fruits) in a similar way (Perissé et al., 1988;
Freitas et al., 1997). Leite et al. (1994), in a
field study, found no differences in the feed-
ing habits of these species, regarding the pro-
portions of invertebrates, fruits, and small
vertebrates. However, laboratory experiments
and digestive morphophisiological studies in-
dicated that P. frenatus is more carnivorous
than D. aurita—considered as generalist
(Périssé et al., 1988; Périssé et al., 1989;
Santori et al., 1995b; Astúa de Moraes et al.,
2003).

Previous results concerning age-related dif-
ferences are not conclusive. Some age-related
variation in diet was found for P. frenatus
(Santori et al., 1997), and for Didelphis
marsupialis (Cordero and Nicolas, 1987). In
these studies, the food items rank used by
young individuals tended to be narrower than

those used by adults. However, other field
studies on Didelphis aurita did not find any
difference among age classes (Cáceres and
Monteiro-Filho, 2001; Cáceres, 2002).

Didelphis aurita and Philander frenatus also
exhibited seasonal and spatial differences in
the use of food items, possibly related to dif-
ferences of resource availability in time and
space (Leite et al., 1994; Freitas et al., 1997;
Santori et al., 1997; Vieira and Izar, 1999;
Cáceres and Monteiro-Filho, 2001). Food gen-
eralist animals may modify their diet accord-
ing to variations in resource availability (Alves-
Costa et al., 2004). Resources are more scarce
in dry seasons and abundant in rainy periods
in tropical forests (Wolda, 1988; Van Schaik
et al., 1993). This variation in food offer may
produce seasonal changes in the diet of D.
aurita and P. frenatus (Cordero and Nicolas,
1987; Santori et al., 1997; Cáceres and
Monteiro-Filho, 2001). Thus, an important
question is to what extent the use of food items
can vary geographically in widely distributed
species such as D. aurita and P. frenatus. The
above-mentioned studies showed that the diet
of both species can be classified in three main
food categories: invertebrates, small vertebrates
and fruits. Astúa de Moraes et al. (2003) dem-
onstrated that the laboratory diets chosen by
these species reflect, in quantity and nutritional
contents, the same food categories chosen in
nature. Therefore, food items can vary geo-
graphically and spatially, the proportion of
food categories being somewhat fixed, as re-
sult of nutritional needs of these species and
interespecific differences in digestive and
physiological systems.

Most studies on diet of opossums were done
in preserved areas (Cáceres et al., 1999;
Cáceres et al., 2002; Martins and Bonato,
2004; Carvalho et al., 2005; Allison et al.,
2006), while disturbed sites are in general not
investigated. These approaches could ignore
how plastic is the diet of a species, and do not
allow to determine if it would be capable of
survive in areas disturbed by human activities.
Here, we report the food habits of P. frenatus
and D. aurita in a rural area of southeastern
Brazil. Faecal samples were examined in or-
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der to analyse interspecific differences and
intraspecific variation in food consumption
concerning sex, age and seasonality. We also
investigated the influence of humidity on the
frequency of fruit choice in the diet of D. aurita
and P. frenatus. The proportions of food cat-
egories obtained from other studies applying
similar methods and species were also com-
pared, in order to investigate the spatial dif-
ferences in food use by both species.

MATERIAL AND METHODS

Study area

Samples were collected monthly from July 1992
to November 1995, in the Pamparrão valley
(22°02‘46" S, 41°41‘21" W), Sumidouro munici-
pality, Rio de Janeiro state, Brazil. The region has
mainly garden crops and some pasture lands with
few small Atlantic Forest fragments. Streams, irri-
gation channels, and swamp areas are also frequent
in the study area. The weather is humid-mesotermic
(Nimer, 1989), wet season occurs from November
to March and a dry season from May to August
(Fig. 1). Meteorological data for the study period
were obtained from the National Metereological
Institute (Instituto Nacional de Metereologia -
INMET). The highest mean monthly temperature
occurred in February 1996 (28.8oC) and the lowest

occurred in July 1991 (20.2oC), the highest pre-
cipitation occurred in January 1992 (562.2 mm)
and the lowest occurred in July 1993 (0.6 mm).

Small mammals trapping sessions were done at
seven linear transects along the valley. All transects
were placed along small streams and had different
vegetational cover along them (see details in
D’Andrea et al., 1999).

In order to avoid contamination of the samples
with exogenous material, faeces of both species
were collected carefully from the bottom of the
live traps where the animals were captured.

Faeces were stored in ethanol 70%. The samples
were filtered in a 1 mm mesh screen sieve under
running tap water. The undigested material retained
on the sieve was air-dried, for analysis under a
stereoscopic microscope, and classified in three
food categories: fruits (seeds), vertebrates and in-
vertebrates (Santori et al., 1997; Southwood and
Hendersen, 2000; Cáceres and Monteiro-Filho,
2001). Taxonomic classification of invertebrates
was determined by specialists and the seeds were
separated as morphospecies. Bones, feathers and
scales were used as an evidence of vertebrates
consumption although it was not possible to iden-
tify them. Hairs were identified by observation of
scale patterns on a layer of 10% of colourless jelly
set on a plate (Day, 1966). Additionally, a reference
collection of mammal hairs found in the study area
was established to compare with those found in fae-
cal contents (Santori et al., 1997).

Fig. 1. Ombrothermic climate diagram of the study period, from July 1992 to November 1995, used to classify
months according to humidity. Dashed line shows precipitation, while continuous lines show mean monthly
temperature. When the average rainfall line is above temperature line there is surplus water in the system and
the month is a humid one. When rainfall is below temperature there is water deficit and the month is
considered dry. Rainfall above 100 mm in a month means that such month is superhumid.
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Data analysis
The relative monthly frequency of vertebrates,

invertebrates and fruits in the field diet was calcu-
lated by dividing the number of faeces samples
where a given food category occurred by the total
number of samples collected in that month
(Southwood, 2002). Thus, the relative frequency
for each food item was obtained for each month
(monthly relative frequency). For intraspecific com-
parisons, samples were divided into categories (sex,
age and climatic seasons), and relative monthly
frequencies were calculated for each sample (means
and standard errors [SE] are presented for the
variables). As this study is part of a capture-mark-
recapture program, only samples collected in the
first day of each trapping session were analysed,
which were used to calculate the relative frequen-
cies. This procedure avoids the overestimation of
a food item gradually eliminated in several faecal
samples of an individual, as the time needed for
the digestion of a given item and its complete
defecation can be longer than one day (Santori et
al., 1995b).

Individuals were classified in three age classes
by sequence of teeth eruption following Gentile et
al. (1995) and Macedo et al. (2006): juveniles,
which had third pre-molar deciduous; sub-adults,
with definitive pre-molars and incomplete denti-
tion (M3); and adults (M4), with complete denti-
tion.

Water availability was estimated following the
Bagnouls and Gaussen (1957) method. This method
indicates when there is an excess or deficit of water
in the system in a month. Thus; when the total
monthly rainfall line is above the double mean
monthly temperature line (Fig. 1), the month can
be considered as humid; when the total monthly
rainfall line lies below the double mean tempera-
ture line, the month is classified as dry; super humid
months are those with rainfall above 100 mm
(Bagnouls and Gaussen, 1957; Santori et al.,
1995a).

An empirical formula of Setzer (1954) was also
used to obtain a humidity index:

p = P/ 1.07t

where P is the total monthly rainfall (millimeters),
t= the mean monthly temperature in Celsius de-
grees, and p is the monthly index of humidity.

The Mann-Whitney (U) test was used to com-
pare the relative monthly frequencies of each food
category between species and sex in each species.
Kruskal-Wallis (H) test was used to compare rela-
tive frequencies between age and between months

classified according to humidity and a Cochran t-
test (Q) was used as a post-hoc test (Zar, 1996).
Spearman rank correlation was used between the
relative frequencies of fruits in each month and
months classified by Setzer humidity indices
(Setzer, 1954) for both species, in order to analyse
the influence of environmental humidity on fruit
consumption; Spearman rank correlations coeffi-
cients (rs) and significance level (p) were presented.
The diversity of fruits and invertebrates present in
the faeces of both species was calculated with the
Shannon-Weiner index (H’) and compared using
Hutcheson´s t-test (Zar, 1996).

The proportions of each food category for each
species were compared with field data collected by
several authors in studies on other Atlantic Forest
sites (Leite et al., 1994; Santori et al., 1995a;
Santori et al., 1997; Carvalho et al., 1999; Cáceres
and Monteiro-Filho, 2001; Carvalho, 2003). We
chose these studies because the authors used simi-
lar faecal sample methodologies. They were com-
pared with our study and between them, a Z value
was calculated for each comparison (two studies
data) (Rodrigues, 1993), as follows:

Z= p1-p2 / √p1q1/n1 + p2q2/n2

where p1 and p2 are the relative frequencies of
two samples, n1 and n2 are the number of cases,
q1= 1-p1 and q2= 1-p2. The level of significance
of Z value is obtained on a normal curve table of
proportions (Rodrigues, 1993).

RESULTS

Fifty-four individuals of D. aurita were adults,
37 were sub-adults, and 43 were juveniles.
Fifty-four individuals of P. frenatus were
adults, 13 were sub-adults, and 4 were juve-
niles. D. aurita had 21 males (51 samples)
and 31 female individuals (83 samples). P.
frenatus had 28 males (46 samples) and 15
females (28 samples).

There were collected 134 faecal samples of
D. aurita and 74 of P. frenatus. Invertebrates,
followed by fruits, and then by vertebrates were
the most frequent food items for both species
(Table 1).

Intraespecific diet variation
There were no differences between sexes in

both species. For D. aurita, consumption of
the three food categories was not age-related.
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Table 1
Temporal variation in relative frequencies of the three alimentary categories found in faecal contents of
Didelphis aurita and Philander frenatus in each month collected. n = number of samples, s=seeds,
i=invertebrates and v=vertebrates.

D. aurita P. frenatus

Months Setzer index n s i v n s i v

July1992 8.19 11 0.45 1.00 0.09 4 1.00 1.00 0.25
September1992 26.77 2 1.00 1.00 0.50  
October1992 23.37 2 1.00 1.00 0.00 3 0.67 1.00 0.67
December1992 27.98 1 1.00 1.00 0.00  
January1993 34.34 3 1.00 1.00 0.33 2 1.00 1.00 0.50
April1993 16.02 9 1.00 1.00 0.00 4 1.00 1.00 0.67
May-June1993 1.77 5 0.33 1.00 0.17 6 0.50 0.67 0.33
July-August1993 0.67 8 0.40 1.00 0.30 8 0.40 1.00 0.78
September1993 14.33 8 0.63 1.00 0.38 8 0.88 1.00 0.63
November1993 18.72 4 1.00 1.00 0.25 6 0.67 1.00 0.67
January1994 60.15 6 1.00 1.00 0.33 3 1.00 0.67 0.67
March1994 49.11 8 0.75 1.00 0.25 3 1.00 1.00 0.67
May1994 14.45 8 0.63 1.00 0.00 4 1.00 1.00 0.25
July1994 1.07 7 0.71 1.00 0.14 2 0.50 1.00 1.00
August1994 2.28 3 1.00 1.00 0.00 2 0.50 0.50 0.50
September1994 0.31 4 0.75 1.00 0.50 2 0.50 1.00 0.50
November1994 14.75 6 0.20 1.00 0.00 2 1.00 1.00 1.00
January1995 36.98 5 1.00 1.00 0.50 1 1.00 1.00 1.00
March1995 10.31 7 0.83 1.00 0.17 3 1.00 1.00 0.67
May1955 12.00 8 0.86 1.00 0.00 6 0.83 1.00 0.50
July1995 3.59 12 0.82 1.00 0.00 3 1.00 1.00 1.00
September1995 18.08 1 1.00 1.00 0.00 2 1.00 1.00 0.50
November1995 41.79 6 1.00 1.00 0.33     

For P. frenatus, the relative frequency of ver-
tebrates in faeces of juvenile individuals (n=4,
mean=0.14, SE=0.04) was smaller than in those
of adults (n=17, mean=0.47, SE=0.04) and sub-
adults (n=13, mean=0.65, SE=0.03) (H=7.37,
p=0.03; sum of ranks: adults= 285.0; sub-
adults= 282.5 and young= 27.5, between adults
and juveniles Q=2.84, p<0.05 and between
sub-adults and juveniles Q=2.4, p<0.05). No
differences in the relative frequency of the
remaining food categories among age classes
were found for P. frenatus.

Seasonal diet variation
All samples of D. aurita contained inverte-

brates, mainly insects; hence we found no
variation in relative frequency of this food
category. The relative frequency of seeds in
the diet of D. aurita was significantly higher
in the super-humid months (n=8, mean= 0.96,
SE=0.03) than in humid (n=6, mean= 0.69,

SE=0.11) and dry months (n=7, mean=0.75,
SE=0.09) (H=9.04, p=0.01, KW sum of ranks:
super-humid= 127.5, humid= 52.0 and dry=
51.5; between super-humid and humid Q=2.76,
p<0.05, and between super-humid and dry
Q=2.42, p<0.05). No differences in the rela-
tive frequency of the three food categories
eaten by considering the months classified
according to humidity were found. However,
relative frequency of seeds for this species
presented a low p value (H=5.76, p=0.06).
There were significant positive correlations
between the Setzer index of humidity and the
relative frequency of fruits in faeces of both
species (D. aurita: rs=0.616, p=0.002, n= 23;
P. frenatus: rs =0.630, p=0.003, n= 20).

Interspecific diet variation
Samples of P. frenatus showed a signifi-

cantly higher relative frequency of vertebrates
(mean=0.64, SE=0.05) than those of D. aurita
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(mean=0.22, SE=0.04) (U=53.5, p=0.01).
There were no differences in the relative fre-
quency of invertebrates (P. frenatus –
mean=0.94, SE=0.03; D. aurita – mean=1.0,
SE=0)(U=218.0, p=0.26) and fruits (P.
frenatus – mean=0.82, SE=0.05; D. aurita –
mean=0.8, SE=0.05) (U=157.0, p=0.39) be-
tween species.

Twelve orders of invertebrates were present
in the diets of D. aurita and P. frenatus, but
they presented a different composition in in-
vertebrate orders consumed. Crustacea and
Mollusca were included amongst invertebrates
consumed by P. frenatus, whereas D. aurita
consumed mainly arthropods found in the lit-
ter (Table 2). However, there was no signifi-
cant difference in the diversity of invertebrates
consumed by these species (for D. aurita:

H’=1.88 and for P. frenatus: H’=1.81; t =
0.657, p =0.2). Fruit diversity consumed by
D. aurita (H’=3.12) was significantly higher
than those of P. frenatus (H’= 2.38; t = 4.176,
p < 0.001).

Comparison between localities
For Didelphis aurita, the smallest relative

frequency of invertebrates amongst all studies
examined occurred at one of the lowland for-
ests (Leite et al., 1994) (Z=2.29, p< 0.01 for
all comparisons). The relative frequency of
seeds in the restinga shrubland (Santori et al.,
1995a) was significantly smaller than the oth-
ers (lowland forest [Leite et al., 1994]: Z=
2.47, p<0.01; secondary ombrophilous forest
[Cáceres and Monteiro-Filho, 2001]: Z= 3.2,
p<0.01; lowland forest [Carvalho, 2003]: 2.47,
p<0.01; This study: Z=4.8, p<0.01) (Table 3).
Frequency of vertebrates was significantly
higher in the secondary ombrophilous forest
(Cáceres and Monteiro-Filho, 2001) than in
the others (restinga shrubland [Santori et al.,
1995a]: Z=4.68, p<0.01; lowland forest [Leite
et al., 1994]: Z= 2.47, p<0.01; This study:
Z=8.08, p<0.01) (Table 3).

For Philander frenatus, no differences were
found in the frequency of invertebrates
amongst the studies analysed. The frequency
of fruits was significantly smaller in the
restinga shrubland (Santori et al., 1997) com-
paring with other studies (Rural area [Carvalho
et al., 1999]: Z=1.72, p<0.01, This study:
Z=7.55, p<0.01). The vertebrate frequency was
significantly higher in our study area compar-
ing with restinga shrubland (Santori et al.,
1997) (Z=6.64, p<0.01) but did not present
significative differences from the frequencies
encountered for the other rural area (Carvalho
et al., 1999).

DISCUSSION

All didelphids studied so far are omnivorous
to some extent, as all species use animal mat-
ter (invertebrates or small vertebrates), seed
and fruits. However, they show a gradient of
omnivory (Astúa de Moraes et al., 2003). In a
food preference study carried out in our labo-

Table 2
Relative frequency of invertebrates identified in
faecal contents of Didelphis aurita and Philander
frenatus (n.i. refers to not identified items).

D. aurita P. frenatus
N=134 N=74

Invertebrates Relative frequency

INSECTA

Blattaria 0.16 0.08
Coelifera <0.01
Coleoptera 0.22 0.20
Diptera 0.01
Ensifera 0.01 0.03
Hemiptera 0.03 0.01
Hymenoptera 0.30 0.39
Isopoda 0.01
Isoptera 0.02
Phasmida <0.01

ARACHNIDA

Araneae n.i. 0.15 0.15
Opiliones 0.05 0.04

CHILOPODA

Chilopoda n.i. 0.06 0.03

DIPLOPODA

Diplopoda n.i. 0.01

CRUSTACEA

Decapoda 0.04

MOLLUSCA

Gastropoda 0.01
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Table 3
Relative frequency of vertebrates (v), invertebrates (i) and fruits (f) found in the same studies on D. aurita
and P. frenatus in different localities of Atlantic Forest biome. n = number of samples.

Didelphis aurita

References n v i f Vegetational type Study period

Cáceres and Monteiro-Filho 2001 157 0.7 1 0.78 Secondary Ombrophilous Forest 1 year
Santori et al. (1995a) 52 0.3 1 0.54 Restinga shrubland 5 years
Carvalho (2003) 17 1 0.82 Lowland Forest 7 years
Leite et al. (1994) 17 0.2 1 0.72 Lowland Forest 1 year
This study 134 0 0.76 0.82 Rural area 4 years

Philander frenatus       

References n v i f Biome Study period

Santori et al. (1997) 180 0.2 0.94 0.37 Restinga shrubland 4 years
This study 74 0.6 0.93 0.81 Lowland Forest 4 years
Carvalho et al. (1999) 4 0.3 1 0.75 Rural area 4 years

ratory, P. frenatus consumed higher propor-
tion of proteins than D. aurita (Astúa de
Moraes et al., 2003). According to Santori et
al. (1995b), the digestive morphology and the
high assimilation rate of a highly proteic diet
by P. frenatus is related to a more carnivorous
habit in this species than in D. aurita, which
assimilates both diets composed only by fruits
or only by meat as well. P. frenatus is able to
survive under a diet with high protein levels,
composed only of meat and eggs, for at least
seven days, as long as there is water available
(Fonseca and Cerqueira, 1991). Interspecific
comparisons of vertebrate relative frequency
in the faeces between these two marsupials
also support the assertion that P. frenatus
consumes a larger proportion of animal matter
and uses less fruit items than D. aurita, which
seems to have a larger diet width than P.
frenatus (Perissé et al., 1988)

A recent study on the interaction between
D. aurita and other species (Moura, 2004)
showed that this opossum does not compete
for resources with P. frenatus causing no in-
fluence on the population levels of the latter
species. The differences in feeding habits re-
ported here could help to explain this.

Although we did not perform any evalua-
tion of temporal resource availability it is rea-

sonable to suppose that different factors are
influencing fruit consumption at different lo-
calities. In this study, the highest fruits fre-
quency in the diet of D. aurita and P. frenatus
in more humid months may be a consequence
of the increase in fruit availability during the
rainy season, as in this period occurs the
maturation of fleshy fruits in tropical forests
(Costa et al., 1997). It also corroborates other
findings on didelphid feeding ecology in the
Atlantic Forest. These also found a higher
frequency of seeds in faeces collected in wet
months (Cáceres et al., 1999; Cáceres and
Monteiro-Filho, 2001). At a Restinga forest in
Rio de Janeiro State, the faecal samples of D.
aurita and P. frenatus had greater relative
frequency of fruits in dry months (Santori et
al., 1997). At this study site, the dry period is
more severe than Sumidouro, because in the
Restinga sandy soil the water flows through
faster, which leads to low water retention and
availability. It is probable that D. aurita and
P. frenatus increase the amount of fruit intake
to increase water acquisition from it (Santori
et al., 1995b; 1997). This fact is supported by
the results of Fonseca and Cerqueira (1991)
on water balance of P. opossum (=P. frenatus)
from Restinga of Maricá, RJ (Brazil). At
Sumidouro, where there is no such water limi-
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tation during dry months, and natural sources
of free water are abundant, fruit consumption
does not seem to reflect water need per se. In
our study area, fruit consumption is probably
reflecting an optimal foraging behaviour, eat-
ing most abundant items when they are avail-
able (Stephens and Krebs, 1986). Similar re-
sults were found for this species (Cáceres et
al., 1999), and for other marsupials with in-
vertebrate (Chen et al., 2004; Allison et al.,
2006) and foliage (Cork, 1996) consumption.

The relative frequencies of the three food
categories considered here (invertebrates, ver-
tebrates and seeds) show interesting differences
between study sites. Data comparison on diet
analysis among several studies is difficult
because of their different sample size and
methodologies (such as faecal analysis, gut
contents, or laboratory food preference tests).
However, after comparing our data with other
studies on the same species, we can suggest
that, geographically, reported changes in their
diet can reflect minor adjustments in response
to local availability of food items. They can
be important to reduce interspecific competi-
tion and can be an additional evidence to sup-
port their opportunistic behaviour. The high
frequency of invertebrates and the significant
lower fruit consumption in the Restinga veg-
etation for both species suggest that resource
availability is a very important factor in food
item choice. Invertebrates seem to be the major
food item for these species, and not scarce, as
they have been found with high frequencies in
all study sites. Differences found in vertebrate
consumption are less clear and the lack of this
food category in some studies make
generalisations difficult.

Differences in the consumption of vertebrates
among individuals of P. frenatus from differ-
ent dental age classes may be related to their
small body size, fewer tooth and lower cusps
height of the juveniles, compared to sub-adult
and adult individuals of this species (Charles-
Dominique et al., 1981; Streilein, 1982; Santori
et al., 1997). In didelphids, pre-molars and
molars form the main masticatory surface. It
is therefore probable that, in spite of body
size, juvenile P. frenatus are not as able to

catch vertebrate prey as the sub-adults and
adults due to the smaller chewing area. Simi-
lar results were found by Cordero and Nicolas
(1987) for D. marsupialis in Venezuela and
by Santori et al. (1997) for P. frenatus in a
Restinga Forest in Brazil. Small vertebrates
could have been preyed alive or eaten as car-
rion, a distinction hard to make when dealing
with faecal content. Carrion consumption by
Didelphis and Philander was already docu-
mented by some authors (Charles-Dominique,
1981; Streilen, 1982; Cordero and Nicolas,
1987). However, in the present study, we did
not find dipteran pupae residues from fleshflies,
which would indicate carrion feeding as found
in the Restinga study (Santori et al., 1997).
Thus, as all individuals, in spite of their age
classes, have the same possibility to eat car-
rion, it seems that vertebrates were preyed
alive, with body and tooth size of juvenile
being the main factor making difficult verte-
brate predation (Santori et al., 1997). Avail-
ability of carrion in an agricultural area can be
lowered by competition with domestic dogs
(Butler & DuToit, 2002) and the absence of
carrion in the diet of these opossums may be
due to the large dog population common in
Brazilian rural areas.

In the rural environment studied, major prey
category used as food are the same found in
natural areas, which does not represent a nu-
tritional constraint for D. aurita and P.
frenatus, because they supply their needs with
a variable quantity of invertebrates, fruits and
meat. This shows how generalist are these
species (mainly D. aurita), a quality that con-
tributes to the high survival capacity in di-
verse habitats. Thus, our study shows a great
ability of D. aurita and P. frenatus in adapt-
ing to habitat modifications. Even when choos-
ing different prey, they tend to balance their
overall intake to satisfy their nutritional needs.
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