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Howler monkeys (Alouatta Lacèpéde, 1799), with their
leaf and fruit diets, are the most folivorous of the neotropical
primates (MILTON 1978, CROCKETT & EISENBERG 1987, ZUNINO 1987,
NEVILLE et al. 1988, CROCKETT 1998). Howler diets vary season-
ally and by habitat in which they may eat proportionately more
or fewer leaves, which is usually the most abundant food item

available (CROCKETT 1998). Leaf consumption may improve their
conservation perspectives because relatively smaller areas may
still maintain populations as compared to other primates.

Human activities in natural primate habitat have impor-
tant consequences for activity patterns and dietary resources
(JUAN et al. 2000). The state of Paraná in southern Brazil has
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ABSTRACT. Howler monkeys (Alouatta Lacèpéde, 1799) are folivores-frugivores with flexible diets depending on
conditions. Here, we compare the diets of Alouatta caraya (Humboldt, 1812) in two riparian forests (island and
mainland), in Porto Rico region, Upper Paraná River, Southern Brazil. Howlers were followed from October
2004 to September 2005 in the riparian forest of a 1,050 ha island and in the continuous riparian forest on the
mainland (left bank of the river). The “scan sampling” method with instantaneous samples every 15 minutes was
used. Besides vines, diet breadth was similar: 17 species consumed on the island versus 16 species on the mainland.
Both consumed leaves followed by fruits more than any other food type (leaves: island – 65%, mainland – 49%,
fruits: island – 24%, mainland – 46%). Even though the plant Cecropia pachystachya Trécul is less abundant in the
mainland it was the item most consumed in both locations all year long, which suggests its importance for the
howlers. Diet also varied both seasonally and between the island and mainland, apparently following changes in
local abundance of each item and due to plant phenologies.
KEY WORDS. Black-and-gold howler; feeding habits; gallery forest; Neotropical Primates.

RESUMO. Compar Compar Compar Compar Comparação da dieta de ação da dieta de ação da dieta de ação da dieta de ação da dieta de AlouattaAlouattaAlouattaAlouattaAlouatta     carcarcarcarcarayayayayayaaaaa (Pr (Pr (Pr (Pr (Primates:imates:imates:imates:imates:     Atelidae) em mata ciliar insular e continentalAtelidae) em mata ciliar insular e continentalAtelidae) em mata ciliar insular e continentalAtelidae) em mata ciliar insular e continentalAtelidae) em mata ciliar insular e continental
na rna rna rna rna reeeeegião do gião do gião do gião do gião do Alto rAlto rAlto rAlto rAlto rio Pario Pario Pario Pario Paraná,aná,aná,aná,aná, Sul do Br Sul do Br Sul do Br Sul do Br Sul do Brasil.asil.asil.asil.asil.     Os bugios (Alouatta Lacèpéde, 1799) são primatas folívoros-
frugívoros que podem adaptar suas dietas dependendo das condições do ambiente. O presente trabalho compa-
ra a dieta de grupos de Alouatta caraya (Humboldt, 1812) presentes em matas ciliares estruturalmente diferentes
(ilha e continente), na região de Porto Rico, Alto rio Paraná, sul do Brasil. Os bugios-pretos foram seguidos de
outubro de 2004 a setembro de 2005 em mata ciliar de uma ilha fluvial de 1050 ha e em mata ciliar contínua
da margem esquerda do rio. Foi utilizado o método “scan sampling” em amostragens instantâneas com interva-
los de 15 minutos. Além das lianas, 17 espécies foram consumidas na ilha versus 16 espécies no continente. Ambos
os grupos consumiram mais folhas seguido de frutos do que qualquer outro tipo de alimento (folhas: ilha –
65%, continente – 49%, frutos: ilha – 24%, continente – 46%). Apesar de Cecropia pachystachya Trécul ser menos
abundante no continente, foi o item mais consumido em ambas localidades durante todo o ano, o que sugere
sua importância para os bugios. As dietas também variaram sazonalmente e entre os locais, aparentemente
seguindo mudanças em abundâncias dos itens e devido à fenologia.
PALAVRAS-CHAVE. Bugio-preto; hábito alimentar; floresta de galeria; primatas neotropicais.
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been largely deforested due to the expansion of cattle and agri-
culture. As of the 1960s, the seasonally semideciduous submon-
tane and alluvial forests, typical of the Paraná River, have al-
most totally disappeared (ROSA 1997, CAMPOS & SOUZA 2002,
2003). Today, these riparian environments form a mosaic in-
cluding nearly natural fragments, devastated areas and forests
in various stages of regeneration. Despite this mosaic, the Black-
and-gold Howler Monkey, Alouatta caraya (Humboldt, 1812),
is still found along the corridors formed by the riparian forests
along the Upper Paraná River, found on islands and on the
mainland (AGUIAR et al. 2007a). Still, due to restricted distribu-
tion in state of Paraná and loss of habitat, the species is consid-
ered endangered (MARGARIDO & BRAGA 2004). Thus, with its con-
servation importance and the relatively few studies of its be-
havior and ecology (AGUIAR et al. 2005, 2007a, b, LUDWIG et al.
2007, PASSOS et al. 2007), this species requires further study.

Considering the diversity of habitat in the region, com-
parative studies in different habitats are important to better
understand the behavioral and ecological flexibility of the spe-
cies as well as to define conservation strategies, especially at
the limits of the species’ range (JARDIM & OLIVEIRA 2000). There-
fore, here our objective is to compare the diets of two groups
of howlers, one within a riparian forest on an island, another
along the left shores of the river on the mainland of the Upper
Paraná River. Thus, we compare the relative importance of each
food type throughout the year to examine seasonal as well as
spatial variation in diet.

MATERIAL AND METHODS

Study area
Black-and-gold howler monkeys were studied in two ri-

parian forests along the Upper Paraná River, in Northwestern
Paraná state near the town of Porto Rico (22º45’59”S,
53º18’58,4”W), Southern Brazil. One area is an island (Mutum
Island) and the other is along the adjacent left shore. The cli-
mate of the region is humid subtropical with 1,200-1,300 mm
average annual rainfall (ROMAGNOLO & SOUZA 2000).

Mutum Island is the largest (1,050 ha) island near Porto
Rico and is largely covered by seasonally semideciduous allu-
vial forest (CAMPOS & SOUZA 1997). The island is a mosaic of
forest with occasionally flooded areas and hillocks. The study
area included riparian forest along the shore of the river and
inland up to 160 m. The island also includes areas in various
stages of regeneration, marshes and lagoons. The island was
used for agriculture and grazing and so still shows their effects.

Along the Paraná left shore of the river, part of the Praia
Grande Ranch, is nearly extinct seasonally semideciduous
submontane forest (CAMPOS & SOUZA 1997). This portion where
the study took place comprises forest that most resembles the
original state of this forest type (M.C. SOUZA, Universidade
Estadual de Maringá, unpubl. data) despite the human alterations
in the region. The forest here extends inland from the river edge
to up to 260 m. Farther from the river is agriculture and pasture.

These forests have relatively low tree species diversity. The
mainland forest has approximately 84 species, 1,173 ind ha-1

and diversity of H’ = 2.68 (M.C. SOUZA unpubl. data). The island
has 38 species, 942-1,652 ind ha-1 and H’ = 1.97 – 2.24 (CAMPOS &
SOUZA 2002, 2003). The “embaúba” tree Cecropia pachystachya
Trécul is the most abundant species in the region, yet more abun-
dant on the island than the mainland (M.C. SOUZA unpubl. data).

Animal observations
Howlers were observed from October 2004 to September

2005, after a five month habituation period. Both, the island
and the mainland groups, distant approximately 2,600 m from
each other, were observed from sunrise to sunset twice per month
(on the island, a total of 306 h, average of 12.45 ± 1.17 h d-1, and
on the mainland, 288 h, average 12.63 ± 0.77 h d-1). Group com-
position on the island varied between 9-11 individuals (2-4 adult
males, 5-6 adult females, 1-2 subadult males, 0-2 infants) while
the mainland group varied from 11-13 individuals (1-3 adult
males, 4-5 adult females, 1-2 subadult males, 2 juveniles, 1-3
infants – age classes following RUMIZ 1990).

Animals were observed using the “Scan Sampling” method
with scans every 15 minutes (ALTMANN 1974, SETZ & HOYOS 1986).
Every scan was of different individuals as these groups were well
known and individuals easily identified. Also, natural marks of
the individuals in the group facilitated individual identification.

Food items were classified as leaves, fruits, flowers and
others (including stems, petioles and bracts) for each plant spe-
cies identified. This permitted analysis by type of food by plant
species. Only vines were not identified to species level. Plant
structures for vines were classified as described above. Items
were considered food if the animal was observed masticating
and swallowing it (BICCA-MARQUES 1993, BICCA-MARQUES &
CALEGARO-MARQUES 1994).

Diet breadth was calculated by Simpson’s diversity index
(RICKLEFS 1990): B = 1/� (Pij

2), where B is diet breadth and Pij is
the proportion of items i used of species j.

The average diet similarity was calculated as the overlap
index by the equation: O = �(Pij Pik)/[�(Pij

2) �(Pik
2)], where Pij is

the proportion of items i of species j and Pik is the proportion
of items i of species k (RicKLEFS 1990). The index varies from 0
(no similarity) to 1 (total similarity).

To compare diets between the island and mainland by
season, a Qui-Squared test (�2) for comparison of more than
two proportions was used (ZAR 1999). If the null hypothesis
was rejected, then a test of two proportions was then used (ZAR

1999). Significance was considered when p < 0.05.
The test of spatial and seasonal variation in diets was

based on item frequency in the diet by species with an Integra-
tive Multidimensional Analysis, using the similarity matrix
based on the Bray-Curtis similarity coefficient (LEGENDRE &
LEGENDRE 1998, KREBS 1999, 2001). First, a dendrogram was pre-
pared from a cluster analysis using UPGMA with complete link-
age. Next, a Non-metric multidimensional scaling analysis was
used (nMDS = MDS) to prepare a figure that shows in two di-
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mensional space the multidimensional nature of the samples,
indicating degree of stress. The resulting clusters were overlain
on the MDS to provide an integrative comparison of the loca-
tions and diet based on similarities and dissimilarities (CLARKE

& GORLEY 2001). This was followed by an analysis of similarity
(ANOSIM), a means of testing hypotheses based on random
permutations of the data (analogous to analysis of variance).
This was to test the similarity between the pre-established
groupings as a function of location and seasonality based on
global R (= rho) and significance p. Finally, a discriminant analy-
sis (SIMPER) was carried out to test for similarity between the
groups as well as to identify the important variables that con-
tribute to the grouping, using the program PRIMER-E v 6.0
(CLARKE & GORLEY 2001).

RESULTS

A total of 2,365 instantaneous scans gathered 8,741 in-
dividual records, 1,099 of which were during feeding. The is-
land group provided 573 records (average of 143.25 ± 14.22
records per season) and the mainland group 526 records
(131.5 ±  23.53). Diversity was low in the diet of both groups.
Not including vines, the island group ate at 17 species of plants
and the mainland group at 16 species. Fabaceae and Moraceae
were the two plant families most often used for food. Still,
within each group the plants and items varied as a function of
the available food at each location. Ten items were common to
both groups (Tab. I). The mainland group had a more diverse
diet (B = 10.26) than the island group (B = 9.80), and similarity
between their two diets, obtained by the overlap index, was
9% (O = 0.09).

In general, C. pachystachya was the most consumed for
both groups (32% of the total on the island, 23% on the main-
land), followed by Albizzia hassleri (Chod.) Burkart (18% on the
island) and Ficus guaranitica Chod. (17% on the mainland). These
species comprised 50% and 40% of the diet, respectively. With
respect to structures, leaves of C. pachystachya (21.3%) were the
item most consumed on the island, while fruit of the fig F.
guaranitica (15.4%) was the most consumed item on the main-
land, both followed by leaves of vines (12.4% on the island,
14.4% mainland). Of the common plants, two were different
between the two groups: leaves of C. pachystachya (�2 = 2.25,
p < 0.05) and leaves of A. hassleri (�2 = 2.24, p < 0.05), both used
throughout the year, but more often on the island.

Leaves of C. pachystachya were eaten all year long by both
groups. Fruit were favored during the summer and reached a
total of 30.7% of the records for the island and 65% for the
mainland at that time. Fruits of F. guaranitica were most com-
monly recorded consumed during the spring (31%) and fall
(27%) on the mainland, while fruits of Nectandra cissiflora Nees
were during the spring (22,6%) on the island.

Besides the trees and the vines, Cereus sp. (cactus),
Bambusa sp. (bamboo) and Phoradendron sp. (mistletoe) were
recorded in the diet. Cereus sp. was recorded only in the sum-

mer and infrequently (1%). However, during the dry season
(fall and winter) animals on the mainland were often seen tak-
ing this plant between the intervals of samples. Bamboo leaves
were recorded for the island group year round as were leaves of
the mistletoe for the mainland group. Mistletoe fruits were also
the most commonly recorded item during the winter (24%).

The annual analysis between groups showed that leaves
were the most commonly consumed plant part for both groups,
though proportionately more so for the island group (65%) com-
pared to the mainland (49%). Next came fruits, where on the
island they comprised 24% and the mainland 46% of the diet
(Fig. 1). Seasonally, fruits only surpassed leaves and the rest dur-
ing the summer (45% on the island, 83% on the mainland) (Figs
2 and 3). During the summer, fruits of C. pachystachya were con-
sumed very often for both groups (30.7% island, 65% mainland)
as well as I. uruguensis (1.3% island only) and Ficus obtusiuscula
(Miq.) Miq. (14% mainland only). Fruits were seldom consumed
during the rest of the year on the island, while on the mainland
they continued to be commonly consumed (45% in the fall,
35% in the winter) and was predominantly F. guaranitica in the
fall (27%) and Phoradendron sp. in the winter (24%).
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The integrated MDS analysis overlain with a cluster analy-
sis showed two groups. One group comprised the winter, spring
and fall on the island and the mainland (with a similarity of
>45%) and the island and the mainland during the summer
(similarity 35%) (Fig. 4). There was no general trend with re-
spect to seasonality over all samples (ANOSIM, R global = 0.25;
p = 0.18). However, the influence of season overlaid the spatial
pattern of summer, with a significant distance between that
and the remaining samples in both groups (Fig. 4). Summer as
compared to all other seasons combined was different (ANOSIM,

Figure 1. Annual percentage of records of consumption of food
items for Alouatta caraya in riparian forests on island (n = 573)
and mainland (n =526).
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R Global = 0.74; p = 0.03), illustrating that summer is different
from the other seasons independent of location. Summer
samples grouped with a similarity of 36% (SIMPER) due to the
frequent consumption of C. pachystachya fruits that contrib-
uted 84.4% for the formation of the group, with greater than
85% of the dissimilarity of the summer.

The distance between the island and the mainland ob-
tained by MDS (Fig. 4), reinforces the spatial difference between
the locations as shown by ANOSIM (R = 0.49, p = 0.02). The
island samples were 35% similar (SIMPER, 36% due to leaves of
C. pachystachya and 15% due liana leaves). The mainland samples
were 29% similar (25% due to liana leaves and 17% to fruit of F.
guaranitica). The island and the mainland were 80% dissimilar.

DISCUSSION

The low diversity of species in the diet of A. caraya on
both the island and the mainland may be typical in this region

due to the low diversity of plant species available in riparian
areas on the Paraná River (CAMPOS & SOUZA 2002, 2003). Diet in
both groups is quite restricted, even when considering low plant
diversity. Few plant species were also consumed (22) in a simi-
lar study in similar habitat on the Middle Paraná River (BRAVO

& SALLENAVE 2003). Also, with 18 species in the diet, two species
accounted for 65% of the total diet records (ZUNINO 1987). It is
known that few species in the diet is characteristic of Alouatta
(ZUNINO 1987, LIMEIRA 1997, JARDIM & OLIVEIRA 2000, BRAVO &
SALLENAVE 2003, MIRANDA & PASSOS 2004) and permits their sur-
vival in perturbed environments. At the same time, this low
dietary diversity may be reduced even further for A. caraya, in
species poor environments such as the riparian areas of the
Paraná River.

Differences between the two groups with respect to local
and spatial factors were remarkable. The little similarity be-
tween the two locations in item use is clear in all analyses and
in the figure from the MDS, which emphasizes the importance
of the environmental differences in the two locations. The
mainland group had a more diverse diet in terms of items con-
sumed. Perhaps due to the greater mainland species diversity,
the pattern may also be due to greater diversity of structures
available, seasonally varying fruiting and flowering, or behav-
ior typical of each group.

Diet also differed seasonally and annually between the
two groups with respect to the items as well as species con-
sumed. Even when considering items that both groups con-
sumed, they differed in relative importance. For example, leaves
of C. pachystachya  and of A. hassleri were more often taken by
the island group. This may reflect the fewer species available
causing a corresponding greater proportional importance of
the species encountered.

 Cecropia pachystachya was often consumed in both loca-
tions, perhaps because they are carbohydrate and calorie rich
(CHARLES-DOMINIQUE 1986). Thus, this “embaúba” is an impor-
tant food item year round. Leaves and petioles were more com-
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Figures 2-3. Percentage of items in the diet, grouped by categories, for Alouatta caraya by season on islands (2) and on the mainland (3).
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Table I. Plant species and items consumed, by season, by Alouatta caraya in riparian forests on an island and mainland, and respective
frequencies with particular attention to items > 5%. (Sp) Spring, (Su) Summer, (F) Fall, (W) Winter, (*) items used by both groups, (**) p
< 0.05.

Family Plant species
Island Mainland

Item Sp Su F W Total Sp Su F W Total

Apocynaceae Peschiera australis (Müll. Arg.)
Miers

Leaf - - - - -  0.7 - - -  0.2

Boraginaceae Cordia ecalyculata Vell. Fruit  1.29  0.67 - -  0.50 - - - - -

Cactaceae Cereus sp. Stem - - - - - -  1.0 - -  0.2

Cecropiaceae Cecropia pachystachya Trécul Leaf *  20.00  2.67  28.60  35.90  21.30 **  4.4  1.0  12.40  14.90  8.9 **

Fruit * -  30.70  8.73 -  10.00 -  65.0  2.92  2.60  13.9

Petiole *  0.65 -  0.79  0.70  0.50  0.7 - - -  0.2

Fabaceae Albizzia hassleri (Chod.) Burkart Leaf *  18.10  0.67  14.30  3.52  9.10 **  1.5  1.0  0.73  1.30  1.1 **

Fruit - -  7.14 -  1.60 - - - - -

Flower  3.87  22.70 - -  7.00 - - - - -

Inga uruguensis Hook.& Arn. Leaf  9.03  12.00 -  6.34  7.20 - - - - -

Fruit -  1.33 - -  0.30 - - - - -

Flower - - - - -  0.7 - - -  0.2

Parapiptadenia rigida (Benth.)
Brenan

Leaf *  1.29  0.67 - -  0.50  1.5  5.0 -  7.79  3.6

Fruit * -  0.67 - -  0.20 -  1.0  1.46 -  0.6

Lonchocarpus guillemineanus (Tul.)
Malme

Leaf - - - - -  1.5 -  2.19 -  1.0

Flower - - - - -  11.0 -  2.19 -  3.4

Flacourtiaceae Casearia decandra Jacq. Fruit -  8.00 - -  2.10 - - - - -

Lauraceae Nectandra cissiflora Nees Leaf -  0.67 -  0.70  0.30 - - - - -

Fruit  22.60  0.67 - -  6.30 - - - - -

Flower - -  4.76 -  1.10 - - - - -

Meliaceae Guarea guidonia (L.) Sleumer Leaf -  2.67 - -  0.70 - - - - -

Mimosoideae Enterolobium timbouva Mart. Fruit - - - - - - -  5.11 -  1.3

Moraceae Ficus insipida Willd. Leaf  6.45 - - 0.70  1.90 - - - - -

Ficus guaranitica Chodat Leaf - - - - - - - -  5.19  1.5

Fruit - - - - -  31.00 -  27.00  1.30  15.4

Ficus obtusiuscula (Miq.) Miq. Leaf - - - - -  30.00  2.0  9.49  0.65  10.8

Fruit - - - - - -  14.0  3.65  7.14  5.7

Maclura tinctoria (L.) D. Don ex
Steud.

Fruit - - - - -  0.70 - - -  0.2

Phytolaccaceae Gallesia integrifolia (Spreng.)
Harms

Leaf - -  2.38 -  0.50 - - - - -

Petiole * - -  1.59  1.41  0.70  1.50 - - -  0.4

Poaceae Bambusa sp. Leaf  1.29  0.67  0.79  4.23  1.80 - - - - -

Bract -  1.33 - -  0.40 - - - - -

Polygonaceae Triplaris americana L. Leaf  7.74  8.67  2.38  12.70  8.00 - - - - -

Continue
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monly consumed on the island, while fruits were more com-
mon on the mainland. This difference is mainly due to the
dominance of fruits in the diet during the summer, when other
items were available on the island (e.g. A. hassleri flowers). Even
so, C. pachystachya fruit stands out among all others. When C.
pachystachya fruits were unavailable, both groups ate fruit of
other species. When fruits in general were unavailable, the pro-
portion of leaves of C. pachystachya increased in the diet on
the island. On the mainland, on the other hand, during spring
leaves of F. obtusiuscula were consumed in greater proportions.

On the island, instability imposed by variable water lev-
els, favors those plants that grow rapidly and tolerate flooding
(RUMIZ 1990, CAMPOS & SOUZA 1997), such as C. pachystachya,
which is dominant in riparian forests (SOUZA et al. 1997). The
abundance of the most consumed species by the animals may
reflect environmental quality (GAULIN et al. 1980) and perhaps
favors howlers in this area.

In contrast to the island, the riparian forest of the main-
land comprises more mature seasonal forests in which C.
pachystachya is less abundant (M.C. SOUZA unpubl. data) and is
only found in clearing. Nevertheless, animals move large dis-
tances to reach this food source. Consumed in large quantities
and similar between groups in the general analysis (grouped
samples) and the long distances traveled to feed on this plant
may indicate a preference in this environment. Most often used
plants are not necessarily the most common plants in the home
range of the animal (ZUNINO 1987) and howlers apparently.
Howlers apparently have strong preferences for some plant
species (PRATES et al. 1990). Possible factors that influence the

choice of food source may be accessibility or nutrient quality
(ZUNINO 1987).

Plants that are not trees are rarely mentioned in the lit-
erature on howler diet. The lack of records of consumption of
any plant by howlers may be most parsimoniously explained
by the lack of the item in the area of interest. In other words, a
species may be consumed where it exists. Thus, Bambusa sp.
was only eaten on the island, perhaps because it was only
present there and absent on the home range of the mainland
group. Similarly, Phoradendron sp. and Cereus sp. were only con-
sumed on the mainland, because they were not found on the
island. Additionally, Cereus sp. was very important in the dry
seasons and may have been a water source.

The annual analysis demonstrated that leaves followed
by fruits were the items most commonly consumed in both
places, regardless of species. Folivory is frequently described in
the literature (MILTON 1980, CHAPMAN 1987, ZUNINO 1987, NEVILLE

et al. 1988, BONVICINO 1989, MENDES 1989, CHIARELLO 1994, BICCA-
MARQUES & CALEGARO-MARQUES 1994, VALLE et al. 2001, FUENTES et
al. 2003, AGUIAR et al. 2003, BRAVO & SALLENAVE 2003, MIRANDA &
PASSOS 2004) and is the pattern of the genus (MILTON 1980, BICCA-
MARQUES & CALEGARO-MARQUES 1995). However, leaf consump-
tion was much lower on the mainland than the island (Fig. 1).
Possibly, relatively fewer leaves in the diet may indicate less
perturbed areas or larger expanses of habitat (JUAN et al. 2000).
The mainland riparian forest follows this pattern.

Seasonal items, such as fruits and flowers, were taken
when available reducing the relative consumption of leaves.
This selection of species and structures with respect to their

Table I. Continued.

Family Plant species
Island Mainland

Item Sp Su F W Total Sp Su F W Total

Rubiaceae Genipa americana L. Fruit  0.65  2.67 - -  0.90 - - - - -

Coussarea hydrangeaefolia Benth.
& Hook.

Fruit - - - - - - -  1.46  0.65  0.6

Sapindaceae Sapindus saponaria L. Leaf - - - - - -  3 - -  0.6

Sapotaceae Pouteria torta (Mart.) Radlk. Fruit - -  7.94 -  1.70 - - - - -

Ulmaceae Celtis iguanae (Jacq.) Sarg. Leaf * - - -  1.41  0.30 - -  2.19  5.19  2.1

Viscaceae Phoradendron sp. Leaf - - - - -  7.40 -  2.92  5.19  4.2

Fruit - - - - - - -  0.73  24.00  7.2

Indeterminate sp. 1 Leaf - - - - - - - -  0.65  0.2

sp. 2 Leaf  1.94 - - -  0.50 - - - - -

sp. 3 Leaf - - -  1.41  0.30 - - - - -

Lianas Leaf *  5.16  2.67  14.30  28.90  12.40  5.20  4  23.40  21.4  14.4

Fruit - - - - - -  3  1.46 -  1.0

Flower * - -  6.35  2.11  1.90  0.70 - - -  0.2

Petiole - - - - -  0.70 -  0.73  1.95  1.0
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abundance indicates opportunistic foraging (ZUNINO 1987).
Opportunism seems to be the case for both groups during the
summer, when C. pachystachya produced abundant fruit. Also,
on the mainland, fruits of F. guaranitica and Phoradendron sp.
and on the island, fruits of N. cissiflora.

The two groups had similarities and differences evident
in their general behavior in terms of food resource use. Environ-
ment type, such as island or mainland, has its particular charac-
teristics that define the differences between the diets of the ani-
mals in each environment. Since resources vary by season and
environment, the food encountered in each place will vary ac-
cordingly. Thus, here we suggest that the howler monkey is an
opportunistic species whose diet will vary with the environment.
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