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ABSTRACT

The diet and activity patterns of a group of black howler monkeys (Alouatta caraya) were monitored 

on the left bank of the Aquidauana river over 11 months, from September 2008 to July 2009. The group 

was composed of eight individuals, two adult males, three females and three immature including subadults 

and infants. Quantitative data were collected using scan sampling method for 5 minutes with an interval of 

15 minutes. The general activities budget (n = 6434 records) was 64.7% rest, 18.5% travel, 10.1% feeding, 

4.4% for social behavior and 2.3% for miscellaneous behaviors. The level of rest was similar to patterns of 

genus (64.7%). The diet (n = 606 records) was composed mainly of leaves (72.8%) and flowers (14.8%) and 
supplemented by fruits (8.2%) and buds (4.2%). The consumption of reproductive parts of plants, especially 

flowers, was relatively high by the standards of southerly populations of the species. Members of the group 
rested significantly less than feed during the rainy season. The diet was marked by the consumption of leaves 
throughout the study. The consumption was higher in the dry at flowers (17.8%) and fruits in the rainy season 
(12.9%). It also registered a substantial difference in the behavior of adults and immature individuals, where 

the first rested significantly more, but spent less time in other categories: food, travel and social interactions. 
Given this, it’s likely that the general budget was under the influence of group’s composition, where there was 
a predominance of mature members, a typical pattern in the genus. The results indicate patterns of behavior 

and diet that are typical to the genus but marginal for the species. The contrasts can be related mainly to 

the geographic location of the area of the study, the ecotone Cerrado-Pantanal, and concomitant ecological 

differences. There is a clear need to continue the studies of A. caraya in the Bororo region, not only for a more 

systematic assessment of their ecological patterns, but also to contribute to the development of conservation 

strategies.

Keywords: black-howler-monkeys; animal biology; behavioral ecology; activity patterns.

RESUMO

DIETA E PADRÕES DE ATIVIDADES DE BUGIOS-PRETOS (ALOUATTA CARAYA, HUMBOLDT, 

1812, PRIMATES, ATELIDAE) NO ECÓTONO CERRADO-PANTANAL NA MARGEM ESQUERDA 

DO RIO AQUIDAUANA, MATO GROSSO DO SUL, BRASIL. A dieta e o orçamento de atividades de 

um grupo de bugios-pretos (Alouatta caraya) foram monitorados na margem esquerda do rio Aquidauana 

ao longo de 11 meses, de setembro de 2008 a julho de 2009. O grupo era composto por oito indivíduos, dois 

machos adultos, três fêmeas adultas e três imaturos entre subadultos, jovens e filhotes. Dados quantitativos 
foram coletados em varreduras de 5 minutos, com intervalo de 15 minutos. O orçamento geral de atividades 
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(n = 6434 registros) foi de 64,7% para o descanso, 18,5% para o deslocamento, 10.1% para alimentação, 4,4% 

para o comportamento social e 2,3% para comportamentos não mutuamente exclusivos. O nível de descanso 

foi similar aos padrões do gênero (64,7%). A dieta (n = 606 registros) foi composta, principalmente por folhas 

(72,8%) e flores (14,8%) e completada por frutos (8,2%) e brotos (4,2%). O consumo de partes reprodutivas 
de plantas, principalmente flores, foi relativamente alto para os padrões das populações mais meridionais 
da espécie. Os membros do grupo descansaram significativamente mais e se alimentaram menos na estação 
chuvosa em relação à seca. A dieta foi marcada pelo consumo de folhas ao longo do estudo. A ingestão de flores 
foi significativamente maior na estação seca (17,8%) e a de frutos na chuvosa (12,9%). Foi registrada, também, 
uma diferença considerável no padrão comportamental de adultos e imaturos onde os primeiros descansaram 

significativamente mais, mas gastaram menos tempo nas demais categorias: alimentação, deslocamento 
e interações sociais. Frente a esta situação, parece provável que o orçamento geral sofreu a influência da 
composição do grupo, onde predominaram os membros adultos, um padrão típico no gênero. Os resultados 

indicam padrões de comportamento e dieta típicos do gênero, embora marginais para a espécie. Os contrastes 

podem estar relacionados principalmente em relação à localização geográfica da área de estudo uma área de 
ecótono Cerrado-Pantanal e diferenças ecológicas concomitantes. É clara a necessidade de dar continuidade 

aos estudos de A. caraya na região Bororo, não somente para uma avaliação mais sistemática de seus padrões 

ecológicos, como também contribuir para o desenvolvimento de estratégias de conservação.

Palavras-chave: bugios-pretos; biologia animal; ecologia comportamental; padrões de atividades.

RESUMEN

DIETAS Y PATRONES DE ACTIVIDAD DE LOS MONOS CARAYÁ NEGROS (Allouatta caraya, 

Humboldt, 1812, Primates Atelidae) EN EL ECOTONO CERRADO-PANTANAL EN EL MARGEN 

IZQUIERDO DEL RÍO AQUIDAUANA, MATO GROSSO DEL SUR, BRASIL.  La dieta y los patrones 

de actividad de un grupo de monos carayá negros (Allouatta caraya) fue monitoreado en el banco izquierdo del 

río Aquidauana durante un periodo de 11 meses, desde septiembre de 2008 hasta julio de 2009. El grupo estaba 

compuesto por ocho individuos, dos machos adultos, tres hembras y tres individuos inmaduros, incluyendo 

sub-adultos e infantes. Los datos cuantitativos fueron colectados usando el método de observación rápida 

por 5 minutos con intervalos de 15 minutos. El patrón general de actividades (n = 6434 registros) fue 64,7% 

descansando; 18,5% en desplazamiento, 10,1% en alimentación, 4,4% en actividades sociales y 2,3% en 

comportamientos misceláneos. La dieta (n= 606 registros) estuvo compuesta principalmente por hojas (72,8%) 

y flores (14,8%) y complementada con frutas (8,2%) y yemas (4,2%). El consumo de partes reproductivas de 
las plantas, principalmente flores, fue relativamente alto en comparación con los estándares de las poblaciones 
más meridionales de la especie. Los miembros del grupo descansaron significativamente más y se alimentaron 
menos en la estación lluviosa en comparación con el periodo seco. La dieta estuvo marcada por el consumo 

de hojas durante todo el periodo de estudio. La ingestión de flores fue significativamente mayor en la época 
seca (17,8%) y la de frutos en la época lluviosa (12,9%). Se registró también una diferencia considerable en 

el patrón de comportamiento de los adultos en comparación con los inmaduros. Los primeros descansaron 

significativamente más, pero invirtieron menos tiempo en las demás categorías: alimentación, desplazamiento 
e interacciones sociales. Frente a esta situación, parece probable que el patrón general sufrió una influencia de la 
composición del grupo, en el que predominaron los miembros adultos, una característica típica del género. Los 

resultados indican patrones de comportamiento y dieta típicos del género, aunque marginales para la especie. 

Los contrastes pueden estar relacionados principalmente con la localización geográfica del área de estudio 
en un ecotono Cerrado-Pantanal con las consecuentes diferencias ecológicas. Es clara la necesidad de dar 

continuidad a los estudios de A. caraya en la región Bororo, no solamente para una evaluación más sistemática 

de sus patrones ecológicos sino también para contribuir al desarrollo de estrategias de conservación.

Palabras clave: carayá negros, biología animal, ecología comportamental, patrones de actividades.
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INTRODUCTION

Activity budgets provide an indirect measure of 

the strategies primates follow to balance their energy 

requirements (Altmann 1980, Strier, 1987). Energetic 

demands vary considerably, not only between species, 

but also among populations of the same species, due 

to a range of factors, including body size (Coelho et 

al. 1976, McNab 1978, 1980), group size (Aguiar et. 

al. 2009), and differences among age-sex classes, 

reproductive states of females and sexual dimorphism 

(Clutton-Brock & Harvey 1977, Richard 1985, Strier 

1987, Dunbar 1988).

The genus Alouatta is composed of ten species with 

twenty subspecies (Gregorin 2006). The species are: 

Alouatta caraya, Alouatta sara, Alouatta nigerrima, 

Alouatta belzebul, Alouatta discolor, Alouatta 

palliata, Alouatta coibensis, Alouatta guariba, 

Alouatta seniculus and Alouatta pigra (Rylands et al. 

1997, Gregorin 2006). In Brazil, we find nine species: 
A. seniculus, A. macconelli, A. juara, A. nigerrima in 

the Amazon (Neville et al. 1988, Rylands et al. 1997, 

Gregorin 2006), A. discolor in the Mato Grosso part 

of the Amazon (Pinto 2002, Pinto & Setz 2004), A. 

belzebul, A. ululata, in the northeast of the Atlantic 

Forest and the Amazon (Pina 1999), A. guariba in 

the Atlantic Forest from Bahia to Rio Grande do 

Sul (Mendes 1985), and finally Alouatta caraya 

in the Cerrado and Pantanal regions (Santini 1985, 

Odalia-Rímoli et al. 2008) and in southern limits of 

the species geographical distribution (Bicca-Marques 

1991, Ludwig 2006, Ludwig et al. 2008, Miranda 

2009, Aguiar 2010). 

The howler monkeys (Alouatta spp.) are among 

the largest platyrrhines (Bonvicino et al. 2001) 

and have, together with Cebus spp., the widest 

geographical distribution (Neville et al. 1988). The 

black howler monkey, A. caraya (Humboldt 1812) 

is found mainly in Brazil, has a large geographic 

distribution, the largest of the genus, occurring 

throughout the Cerrado and Pantanal regions (Santini 

1985, Odalia-Rímoli et al. 2008) and the southern 

limits of their distribution in Atlantic Forest/Cerrado 

regions (Ludwig 2006, Aguiar et al. 2007, Passos et 

al. 2007, Ludwig et al. 2008, Miranda 2009, Aguiar 

2010) the southern Atlantic Forest (Bicca-Marques 

1991), and in adjacent areas of Bolivia, Paraguay and 

Argentina (Agoramoorthy & Lohmann 1999, Bravo 

& Sallenave 2003). Along with A. guariba clamitans, 

they are the only taxon for Alouatta sexually 

dimorphic in coloration. Thus, one of the features of 

the species is their sexual dichromatism: adult males 

are completely black and females and juveniles are 

yellowish.

The behavior of howler monkeys is reasonably 

known (Zunino 1986, 1987, Crockett & Eisenberg 

1987, Bicca-Marques 2003, Di Fiore & Campbell 

2007). The social organization and behavior of the 

genus Alouatta can be characterized mainly by 

polygyny, low activity rates and high levels of folivory 

in most populations (Bicca-Marques 2003, Miranda 

& Passos 2004, Ludwig et al. 2008). Alouatta caraya 

follows this general pattern, although there are only 

some ecological data available for the species, most 

of which were obtained from studies in the extreme 

south of the species geographical distribution (Rumiz 

et al. 1986, Rumiz 1990, Bicca-Marques 1991, 

Agoramoorthy & Lohmann 1999, Bravo & Sallenave 

2003). Until the present study, only two (Nantes 

& Rímoli 2008, Odalia-Rímoli et al. 2008) were 

available and provided ecological data of the contact 

zone of the Cerrado and Pantanal biomes, the region 

known as Bororo (Coimbra-Filho 1982), and one in 

the Atlantic Forest/Cerrado contact zone (Ludwig 

2006). 

In order to contribute to the knowledge of the 

species the main objective of the research was to 

study the diet and activity patterns of A. caraya in 

wet landscape at Cerrado-Pantanal ecotone. In the 

Alouatta genus adult individuals are larger and 

heavier than the juveniles and subadults and occupy 

a dominant social position which implies differences 

in their energy needs and priority access to food 

sources. Conversely, reproduction imposes metabolic 

requirements to females that increase their energy 

needs significantly. Thus, dominants males and 
females can forage in different ways depending on 

their energy requirements and to avoid competition 

for resources with the juveniles and subadults 

(Milton 1980, Glander 1980, Richard 1985). Thus, 

we proposed the hypothesis in which the howlers 

differ in relation to adults and young subadults in 

the frequency presented to the different behavioral 

categories: rest, feed, travel and social interactions. In 
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this case, it was expected that adult animals behaved, 
due to their hierarchical positions and because of 
their sizes differently than juveniles and subadults. 
For instance, juveniles and subadults (the immatures) 
devote more time to social activities and less time to 
rest than adults, and move more in search of food than 
adults.

We also proposed the following hypothesis, the 
activity budgets of the members of the study group 
will vary according to the temporal distribution of the 
main items of their diet, leaves, fruits and flowers. 
For the study group, it was assumed that variations in 
the temporal distribution of the major food resources, 
that is, leaves, fruits and flowers, directly influence 
their behavioral strategies. In this context, the basic 
hypothesis is that the patterns of activities vary 
systematically between seasons. More specifically, 
in the period of greatest food shortages, in the dry 
season, it was expected that: (a): the animals spend 
more time in locomotion behavior and less time to 
rest and to perform social interactions; and (b): the 
composition of the diet would change significantly 
between seasons. 

Although A. caraya is not endangered, the 
populations are declining throughout most of their 
range due to the continuous expansion of farming and 
the fragmentation of natural habitats. In addition to 
evaluating the ecological and behavioral patterns of 
the species in the Bororo region on the left bank of the 
Aquidauana river, Mato Grosso do Sul, Brazil, this 
study also aimed to provide a database for planning 
conservation initiatives and management for the 
species and their habitats in this region.

METHODS

STUDY AREA

The survey was conducted in an urban fragment 
of Cerrado-Pantanal located on the left bank of the 
Aquidauana river, municipality of Anastacio, Mato 
Grosso do Sul, Brazil (20°29’01’’S, 55°47’88’’W), 
in the period from September 2008 to July 2009. 
The area is situated next to Unit I of the Fundação 
Universidade Federal de Mato Grosso do Sul 
(UFMS). Its space was established a stronghold 
of vegetation subject to flooding (from January to 

March), reflecting variations in the water regime 
of the Aquidauana river (Figure 1). Its vegetation, 
characteristic of the Cerrado-Pantanal ecotone, is 
formed by riparian forest distributed over an area 
exceeding 40 hectares. For temperature and rainfall 
information the study used data from the weather 
station of EMBRAPA (Embrapa 2010). 

Figure 1. Home range of black howler monkeys group on the left bank of 

the Aquidauana river, in the municipality of Anastacio. Note that the area 

is inserted in urban fragment of Riparian Forest (image by E. R. Cunha).

Figura 1. Área de uso do grupo de bugios-pretos da margem esquerda 

do rio Aquidauana, no município de Anastácio. Notar que a área está 

inserida em um fragmento urbano de Mata Ciliar inundável (imagem 

por E. R. Cunha).

STUDY GROUP

During the months of July and August, 2008, the 
riparian forests along the Aquidauana river were 
explored intensively in order to look for groups of 
monkeys; after this period, one group was found and 
followed in the left bank. The selected group (Figure 
2, below) was already habituated, result of intense 
human activity in the area with strong anthropogenic 
pressure. 
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Figure 2. Some individuals of the Alouatta caraya study group.  On left side dominant adult male and at right adult female with your infant (photo by 

Oscar Fernandes Júnior).

Figura 2. Alguns indivíduos do grupo de estudo de Alouatta caraya. À esquerda o macho adulto dominante e à direita, uma fêmea adulta com seu filhote 
(fotografia de Oscar Fernandes Júnior).

At the beginning of the study in September 2008, 
the group consisted of eight animals: two adult males, 
three adult females, and three subadults of different 
ages. In April 2009, with a birth and an emigration 
of one adult male the group composition remained 
with eight individuals. Table 1, presents the age-sex 
composition of study group.

Table 1. Composition of the black howlers monkeys group (Alouatta 

caraya) on the left bank of the River Aquidauana throughout the study 

period (2008/2009). Include immature infants (≤ 1 year), juveniles 1 
and 2 (J1 = 1-2 years, J2 = 2-3 years) and subadults (3-4 years) and 

adults (≥ 4 years).
Tabela 1. Composição do grupo de bugios-pretos (Alouatta caraya) 

da margem esquerda do rio Aquidauana através do período de estudo 

(2008/2009). Incluem-se filhotes (≤ 1 ano), jovens 1 e 2 (J1 = 1-2 
anos, J2 = 2-3 anos), subadultos (3-4 anos) e adultos (≥ 4 anos).

Classes 2008 2009

Adult Males 2 1

Adult Females 3 3

Subadults Males 0 0

Subadult Females 1 1

Juveniles Males 0 0

Juveniles Females 0 1

Infants Males 1 2

Infants Females 1 0

Total 8 8

ACTIVITY BUDGETS

The activity patterns were investigated during 

eleven consecutive months of field work, from 

September 2008 to July 2009. During this period 
the animals were observed in 11 monthly sessions, 
generating 1723 scans of 5 minutes each, which 
resulted in 6434 records in total. 

DATA COLLECTION

The basic patterns of the daily activities of the 
group members were registered by instantaneous 
scan-sampling (Altmann 1974, Martin & Bateson 
1993). The method is suitable for the collection of 
reliable quantitative data on the social behavior of 
arboreal primates, which have a number of issues of 
visibility and observational bias (Ferrari & Rylands 
1994). We used a sampling scheme for 5 minutes 
with an interval of 15 minutes between scans, similar 
to other studies on A. caraya (Santini 1985, Bicca-
Marques 1991, Nantes & Rímoli 2008, Odalia-Rímoli 
et al. 2008). 

Scans were performed continuously throughout the 
period of daily activity in the study group, from dawn 
to dusk during the sample period of five consecutive 
days per month. In each scan we recorded: (a) the time 
and location of the group relative to the tracks; and, for 
each visible member during scanning we recorded: (b) 
identity, (c) behavior (second pre-defined ethogram), 
(d) posture (sitting, lying down, grabbed, suspended by 
the tail and limbs), (e) neighbors observed within a 10m 
radius, (f) distance (s) between observed animal and 
other (s) neighbor (s) member (s) of the group (g) height 
above the ground according to the categories (soil, 
≤ 5m, 6-10m; 11-20m; ≥ 20m), (h) animal-observer 
distance, (i) other information considered relevant.

 *Note: In April 2009, occurred the birth of one infant and the 

emigration of one adult male.
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(Pina 1999), whereas the significance level was α = 
0.05 (Martin & Bateson 1993). The behaviors were 
calculated for the group as a whole and separately for 
the group members, adults and immature, to evaluate 
possible differences in the pattern of behavior related 
to the subject’s age. Diet composition was calculated 
similarly, dividing the number of records of each 
item by the total number of feeding records collected 
during the study period.

RESULTS

The general activity budget for behaviors of the 
study group (Table 2) was typical of the genus with a 
predominance of rest periods and low levels of social 
interaction. The budget is, however, very different in 
terms of time spent in motion (18.5%), the value is 
almost half of that obtained for A. caraya (29.9%) 
living in gallery forests in Terenos (MS) (Odalia-
Rímoli et al. 2008), the highest value recorded for 
a species of the genus (Di Fiore & Campbell 2007), 
and inferior to the other of A. caraya (25.4%) group 
studied in the central part of Aquidauana (MS) town 
between 2007 and 2008 (Nantes & Rímoli 2008). 

The behavioral categories were considered as 
follows: feeding: when the animal was observed 
biting, chewing and ingesting any item such as new 
leaves, mature leaves, fruits and seeds, buds and 
flowers; rest: when the animal was at rest while 
observed (inactive), and when lying down or sitting 
asleep; travel: when the animal was observed moving 
over great distances or even short paths in the same 
tree or between trees; and socialization: when the 
animal was observed engaged in social interactions 
with other individual(s). 

For the analysis of the general activity budgets 
we used the data gathered during all the months of 
observation (see Table 2). However, within the context 
surrounding the general pattern of activities of the 
study group, a seasonal analysis was based in the rainy 
and dry period. The dry season was characterized by 
less rainfall and lower temperatures and the rainy 
season is the opposite table (Embrapa 2010). Thus, 
for this analysis, data were grouped seasonally, 
except for September 2008, rainy season (between 
October 2008 and March 2009) and dry season 
(from April to July 2009). The differences between 
the seasons were analyzed using the binomial z test 

Table 2. Activity budgets observed for some species of the genus Alouatta (% of records).

Tabela 2. Orçamentos de atividades observados para algumas espécies do gênero Alouatta (% dos registros).

Species Rest Feed Travel Source

A. caraya 64.7 10.1 18.5 This study

48.3 24.1 25.4 Nantes & Rímoli (2008)

50.9 14.7 29.9 Odalia-Rímoli et al. (2008)

56.5 14.9 23.4 Prates & Bicca-Marques (2008)

77.4 15.2   2.4 Zunino (1986)

63.0 14.9 17.1 Bicca-Marques (1991)

57.0 19.0 16.0 Bravo & Sallenave (2003)

A. belzebul 58.7 13.7 23.1 Pina (1999)

55.9   7.5 19.3 Bonvicino (1989)

A. discolor 58.7 20.0 14.2 Pinto (2002)

A. guariba 56.0 12.0 24.0 Kock & Bicca-Marques (2007)

71.8 17.3 11.0 Mendes (1985)

67.0 10.0 12.0 Martins (1997)

57.6 19.0 18.8 Marques (1996)

63.7 18.7 13.2 Chiarello (1993)

A. palliata 65.5 16.2 13.4 Milton (1980)

79.7 17.3   2.2 Estrada et al. (1999)

57.0 13.6 27.4 Williams-Guillén (2003)

A. pigra 61.9 24.4   9.8 Silver et al. (1998)

A. seniculus 78.5 12.7   6.2 Gaulin & Gaulin (1982)

76.3   6.0 16.0 Queiroz (1995)
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Figure 3 shows the behavior of the study group 
by comparing the seasons. The general pattern 
of behavior in terms of different categories was 
recorded in dry and rainy seasons.

The analysis presents the results of principal 
activities correlated with the seasons. While the 
indices obtained for social behavior (z = 0.04, p > 
0.05, n = 264) were stable, the members of the group 
spent significantly more time resting in the rainy 
season (z = - 2.29, p < 0.05, n = 3884), and both the 

Figure 3. Comparison of behavioral patterns in dry and rainy seasons to Alouatta caraya study group (n = 2454, dry season; n = 3549, rainy season) in 

the left bank of Aquidauana river.

Figura 3. Comparação dos padrões comportamentais do grupo de estudo de Alouatta caraya, nas estações seca e chuvosa (n = 2454, estação seca e 
n = 3549, estação chuvosa) na margem esquerda do rio Aquidauana.

Figure 4. Diet for different feeding resources of Alouatta caraya (n = 606) in left bank of Aquidauana river.

Figura 4. Dieta para os diferentes recursos alimentares de Alouatta caraya (n = 606) na margem esquerda do rio Aquidauana.

The general diet for three different feeding 
items of the study group, that is, leaves, fruits and 
flowers, is presented in Table 3, which also showed 
the comparison between the use of these different 

feeding behavior (z = 2.23, p < 0.05, n = 606) and 
the travelling over de home range (z = 2.57, p < 
0.05, n = 1110) were higher during the dry season. 

The overall diet of the study group was similar 
to other species of genus, there was a predominance 
of leaves (72.8%), but fruit (8.2%) and especially 
flowers and plant material (stems and petioles 
and budding leaves and flowers) were well 
representative, with 14.9% and 4.0% respectively 
(Figure 4).

items for species of the Alouatta spp. The feeding 
items, and the diet, were typical of the genus with a 
predominance of leaves, but items other than fruits 
and flowers were consumed in significant proportions.
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Table 3. Comparison between main feed items in the diet of Alouatta caraya (% of feeding records) and other howler species.

Tabela 3. Comparação entre os principais itens alimentares da dieta de Alouatta caraya (% dos registros alimentares) e outras 

espécies de bugios.

Species Leaves Fruits Flowers Source

A. caraya 72.8 8.2 14.9 this study

78.3 6.8 14.8 Nantes & Rímoli (2008)

47.5 35.5 12.9 Odalia-Rímoli et al. (2008)

82.4 12.3   2.7 Prates & Bicca-Marques (2008)

74.2 23.6   2.2 Zunino (1986)

60.9 28.9   2.7 Bicca-Marques (1991)

68.0 19.0 12.0 Bravo & Sallenave (2003)

65.0 24.0 10.0 Ludwig et. al. (2008)1

49.0 46.0   5.0 Ludwig et. al (2008)2

A. belzebul 13.3 59.0 27.6 Bonvicino (1989)

61.5 31.8   0.3 Pina (1999)

A. díscolor 24.8 55.6   5.7 Pinto (2002)

A. guariba 66.0 19.0   4.0 Kock & Bicca-Marques (2007)

76.0 15.6   8.4 Mendes (1985)

76.0 19.0   3.0 Martins (1997)

73.0 5.2 11.7 Chiarello (1993)

50.3 47.9   1.4 Aguiar et al. (2003)

57.0 41.0   1.7 Miranda & Passos (2004)

A. palliata 48.2 42.1   9.6 Milton (1980)

54.4 40.6   0.7 Estrada et al. (1999)

55.8 34.8   7.9 Williams-Guillén (2003)

A. pigra 45.1 40.8 10.6 Silver et al. (1998)

A. seniculus 52.1 42.3   5.4 Gaulin & Gaulin (1982)

57.0 25.5 12.6 Julliot & Sabatier (1993)

45.5 47.3   1.5 Queiroz (1995)

1,2Ludwig et. al. 2008, (1) island group and (2) mainland group, both in upper Paraná River.
1,2Ludwig et. al. 2008, (1) grupo da ilha e (2) grupo da terra firme, ambos no alto rio Paraná.

The leaves were used throughout the study period 
(Figure 5), varying little between the rainy season, 

77.0% and the dry season, 75.5%, although this item 
has been replaced by flowers (17.8%) in the dry season.

Figure 5. Comparison of the diet of Alouatta caraya study group between dry and rainy seasons, 2008 and 2009.

Figura 5. Comparação da dieta do grupo de estudo de Alouatta caraya entre as estações seca e chuvosa, 2008 e 2009.
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The analysis of the seasonal pattern in the diet 
shows that there was an increase in the consumption 
of fruits (12.9%) and new leaves in the rainy 
season (46.2%). Howlers consumed more fruits in 
the rainy season and flowers in the dry season (z 
= 4.10, p < 0.05). The sharp increase in frugivory 
recorded during the rainy season was entirely due to 
the consumption of genipaps (Genipa americana) 
and the fruits of a large fig (Ficus enormis), in 
which the group ‘camping out’ for long periods 

in this species. The frugivory was more observed 
during the rainy season (12.9%) when compared 
the dry one (3.7%) (z = -4.45, p < 0.05). There were 
also significant differences between adult group 
members and immature (Figure 6). Considering 
that adults spend more of their time resting in 
shifts (78.8%) than immature individuals (59.3%), 
these, in turn, devoted more time to all the other 
categories (solitary play were only observed at this 
age-sex class).

Figure 6. Comparison between adults and immature individuals in relation to the activity budget of the black howler monkeys study group in the left 

bank of Aquidauana river.

Figura 6. Comparação entre indivíduos adultos e imaturos em relação ao orçamento de atividades do grupo de estudo de bugios-pretos na margem 

esquerda do rio Aquidauana.

The differences between age-sex classes were 

significant at p = 0.05. Although this analysis is 
relatively simple, it does indicate that the general 

activity budgets (Figure 6) may have been influenced 
significantly by the composition of the study group, 
which dominates mature members (62.5% of total). 

The comparison between adults and immature 

individuals for the general categories of behavior 

showed significant differences. With a tendency for 
adults; in relation to the activities budget categories, 

presented significantly differences for rest (z = 8.9, p 
< 0.05), travel (z = 8.6, p < 0.05) and feed (z = 5.41, 

p < 0.05). However, the immature individuals were 

more active in social activities such as play behavior 

and affiliative interactions such as grooming (z = - 
9.61, p < 0.05).

DISCUSSION

During the observations, the Aquidauana river 

monkeys spent 64.7% of their time inactive, 10.1% 

feeding, 18.5% traveling, 4.4% in social activities, 

and 2.3% involved in other miscellaneous behaviors. 

The study group is a typical primate group of howler 

monkeys, showing high levels of inactivity, normally 

associated with a highly folivorous diet. For the 

activity pattern of the studied group of black howler 

monkeys, the behavioral category “resting” was more 

frequently observed. In this context, some authors 

confirm the rest as a useful strategy for sparing 
energy for the genus Alouatta. For A. caraya at other 

southern sites (Zunino 1986, Bicca-Marques 1991) 

and Cerrado-Pantanal sites in the similar region of the 
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study group (Nantes & Rímoli 2008) or other areas 
of the Atlantic Forest (Odalia-Rímoli et al. 2008, 
Ludwig 2006, Ludwig et al. 2008) this strategy is also 
confirmed. 

In most cases, the howlers Alouatta spp. spend 
less than 10% of their time traveling, and rarely 
more than 20%, although Williams-Guillén (2003) 
reported a very high value (27.4%) for Alouatta 
palliata. However, the time budget is very different 
in terms of time spent in traveling (18.5%), the value 
is almost half of that obtained for A. caraya (29.9%) 
living in gallery forests in Terenos (MS) (Odalia-
Rímoli et al. 2008), the highest value recorded for a 
species of the genus (Di Fiore & Campbell 2007), and 
inferior to the others groups of the A. caraya (25.4%) 
studied in central part of Aquidauana (MS) (Nantes 
& Rímoli 2008) and in Alegrete (Rio Grande do Sul, 
Brazil) with 23.4% of their time traveling (Prates & 
Bicca-Marques 2008). In the southern geographic 
distribution of A. caraya, Zunino (1986) showed 
a value of only 2.4% while Bicca-Marques (1991) 
registered 17.1%. 

The rest tends to be higher in the middle of the day, 
in periods where temperatures are relatively higher 
in warmer seasons (rainy seasons) and during longer 
periods when temperatures are low, in colder seasons 
(dry seasons). The high rates of rest for Alouatta 
species may be related to a strategy for minimizing 
energy expenditure, considering the standard folivory 
in the diet of these animals, i.e., high rates of inactivity 
seem to be a compensation (trade-off) for feeding 
behavior based on poor resources (Milton 1980, 
Neville et al. 1988, Bicca-Marques 1993, 2003).

Thus, the behavioral pattern observed in the study 
group was very similar to those observed in previous 
studies with other species of the genus (Table 2), 
in which invariably the predominant periods of 
inactivity or rest are invariable. Although the values 
for rest, feed and travel were similar, respectively, 
for the genus, it is important to remember the wide 
range of methodological factors that can influence 
any direct comparison between studies (Ferrari & 
Rylands 1994). 

We also had proposed the hypothesis in which the 
activity budgets of the members of the study group 
would vary according to the temporal distribution 
of the main items of their diet, leaves, fruits and 
flowers. For the study group, it was assumed that 

variations in the temporal distribution of the major 
food resources, leaves, fruits and flowers, directly 
influence their behavioral strategies. In this context, 
the basic hypothesis is that the patterns of activities 
vary systematically between climatic seasons. More 
specifically, in the period of greatest food shortages, 
the dry season it was expected that: (a): the animals 
spend more time in locomotion behavior, and less 
time to rest and to social interactions; and (b): the 
composition of the diet would change significantly 
between seasons. The analysis confirmed this 
hypothesis in part, the results of principal activities 
correlated with the seasons indicated that social 
behavior were stable (p > 0.05) and that the members 
of the group spent significantly more time resting 
in the rainy season (p < 0.05), and both, the feeding 
behavior (p < 0.05) and the travelling over de home 
range (p < 0.05) were higher during the dry season. The 
howlers maintain the proportion of time for activities 
in different seasons, but this does not mean that the 
total times allocated are the same. They respond to 
seasonal, generally by altering the activity period. 
This is evident, for example, at rest and sleep. In the 
wet it was higher than the dry season, a difference 
that may be have to do with the extended temporal 
dimension of rainy season.

To obtain a satisfactory amount of food, primates 
have to deal in their foraging behavior, with the space-
temporal features of the habitats that they occupy. 
Factors such as the spatial and temporal distribution, 
quality and abundance of resources are identified as 
determinants of social organization in primates, both 
in evolutionary level as at the level of immediate 
adjustments to the environment (Clutton-Brock & 
Harvey 1977, Milton 1980, Jolly 1985, Oates 1987, 
Dunbar 1988). 

The diet of howlers is a reflection of basic needs 
determined by body size, anatomical specializations 
(size and structure of the gastrointestinal tract) and 
the ability to switch large periods of rest. These 
adaptations make the howlers able to draw energy 
from food theoretically lower energy content, where 
the leaves (Milton 1980, Glander 1981, Mendes 
1985, Bicca-Marques 1991, Chiarello 1993), in this 
case leaves reflect of certain basic needs. In general 
there is a predominance of leaves in the diet, found 
they eating leaves in a ratio greater than others items. 
But this characteristic in the diet does not think that 
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the leaves are only the most important goal of the 

foraging behavior of howlers, fruit, a more energetic 

item, seems to have a preponderant role in the diet 

of most species where the fruits were in abundance 

in rainy seasons (see examples in Pina 1999 - A. 

belzebul, Pinto 2002, Pinto & Setz 2004 - A. discolor 

and Ludwig et al. 2008 - A. caraya).

For the study group, the diet consisted 

predominantly by plant material, especially leaves 

(Figure 4), a pattern typical of the genus Alouatta spp. 

(Di Fiore & Campbell 2007). The use of leaves had 

a relatively similar diet in comparison with most of 

other related studies with howlers monkeys (Table 3), 

including A. caraya (Bicca-Marques 1991, Sallenave 

& Bravo 2003). In contrast, both the consumption 

of fruits and flowers were relatively large, while 
the consumption of fruits has been lower than the 

values reported in other studies A. caraya, but similar 

to a sympatric group that lived in the proximity in 

Aquidauana between 2007 and 2008 (Nantes & 

Rímoli 2008). Flowers were appreciated resources in 

the dry season (April-July 2009) and its consumption 

was higher (see Table 4) than in other groups of A. 

caraya (Zunino 1986, 1987, Bicca-Marques 1991, 

Bravo & Sallenave 2003).

In the case of howlers, the analysis of the seasonal 

pattern in the diet, demonstrated that there was an 

increased on consumption of the fruits (12.9%) and 

new leaves in the rainy season (46.2%), they are 

consuming more fruits in rainy season and flowers 
in dry season (p < 0.05). The frugivory was marked 

during the rainy season (12.9%) when compared to 

dry (3.7%) (p < 0.05). 

Despite that not obtain independent measures of 

resource availability, howlers seem to consume these 

items according to availability for the seasons. The 

analysis of the seasonal pattern in the diet, increased 

consumption of the new leaves in the rainy season 

is in accordance with the productivity of the period 

(Takahasi & Fina 2004, Lehn 2008, Ferreira et al. 

2010), the same can be said of the consumption of 

fruits, since this period is characterized by a relative 

abundance of fruit in the majority of the other study 

sites (Pinto & Setz 2004). A similar pattern can be 

seen in case of leaves, where folivory predominates 

in most but not all species of the genus (Table 3). 

Although we find that there is also some species 

selectivity for off season as was the case with the 

consumption of genipaps (Genipa americana) and 

the fruits of a large fig (Ficus enormis), in which the 

group ‘camping out’ for long periods in this species, 

regardless of the season. 

Regarding seasonal differences, howler monkeys 

are capable of adjusting to the availability of 

resources, the consumption of leaves is balanced 

between seasons (77.0% and 75.5% in the rainy 

and dry seasons respectively) but flowers and fruits 
are consumed according to availability station, 

fruits in rainy and flowers in dry season. Similarly 
the consumption of leaves, fruits are an important 

resource with 8.2% of consumption and occupy a 

significant fraction of the activity in the study. 
The climatic seasons, of course, differ in 

photoperiod and temperature as both variables are 

smaller in dry season. Thus, for efficiency, assuming 
that the animals were defending a minimum 

consumption of food, they should move in the season 

more frequently with less time available, in this case, 

the dry. Thus, animals should be more efficient in dry 
season. There is a great tendency in this direction, 

howlers are moving more and engaging in food major 

shifts.

In the present case, in addition to other potential 

variables, such as habitat type, floristic composition 
and biome, the age-sex class composition of mature 

group members may have had an important influence 
on the general results. In fact, the activity budget was 

much more similar to those recorded for A. caraya by 

Zunino (1986), Bicca-Marques (1991) and Bravo & 

Sallenave (2003). For A. caraya in Upper Paraná River, 

for example, a combination of environmental, social, 

phylogenetic and ecological factors may all influence 
group size and composition (Ludwig et al. 2008, Aguiar 

et. al. 2009). The differences between age-sex classes 

were significant at p = 0.05 (Figure 6). Although this 
analysis is relatively simple, it does indicate that the 

general budget of activities may have been influenced 
significantly by the composition of the study group, 
which dominates mature members (62.5% of total). 

Obviously, the comparative analysis of age classes 

presented here was tentative considering, among other 

questions, the marked difference between males and 

females in this species, as well as the heterogeneity of 

age-sex class composition for the immatures. 
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Nevertheless, this analysis indicates clearly 

that a more systematic approach is needed for the 

comparative analysis of different studies, one which 

should include the standardization of sampling 

procedures, the age-sex composition of study groups, 

and the study period, all of which may influence 
recorded values considerably. In Alouatta, there is 

often as much variation within species as there is 

between species (Table 2). In addition to possible 

methodological issues, differences may reflect the 
influence of site (habitats and biomes, for example) 
at the population level (Aguiar et al. 2009), or even 

individual factors, making identification almost 
impossible at interspecific patterns (Odalia-Rímoli et 

al. 2008). 

It seems possible that methodological factors may 

be less important here, and indeed, there seems to be 

much less intraspecific variation (Odalia-Rímoli et al. 

2008). Overall, folivory seems to be more pronounced 

in populations at higher latitudes, especially those of 

species howler monkeys that A. guariba (Miranda 

& Passos 2005) and A. caraya (Aguiar et al. 2008), 

compared with species whose populations are located 

closer to the equator in the Amazon region, such 

as A. belzebul (Pina 1999), A. seniculus (Julliot & 

Sabatier 1993) and A. discolor (Pinto 2002, Pinto 

& Setz 2004). This may reflect both productivity 
levels (Aguiar et al. 2008) and, especially, the less 

pronounced seasonality of the equatorial ecosystems 

(Odalia-Rímoli et al. 2008). 

The highest consumption of leaves and reduced 

folivory of reproductive plant parts such as flowers and 
partly fruits, recorded for the study group compared 

to other populations of A. caraya, located in southern 

Brazil (Bicca-Marques & Callegaro Marques 1994, 

1995), and northern Argentina (Zunino 1986, 

1987), would be consistent with this hypothesis, 

the intraspecific level when the availability of fruits 
is significant directs their efforts in diet for the 
consumption of this item (Odalia Rímoli et al. 2008). 

For example, the diet of the red-handed howlers (A. 

discolor) (Pinto & Setz 2004) have complements the 

high frugivory observed in A. belzebul (Pina 1999). 

Although intraspecific variation in howler diets is high 
and new studies with highly folivorous species have 

shown higher frugivory, A. belzebul seems to be the 

most consistently frugivorous howler species (Pina 

1999), in spite of its wide geographic distribution and 

sympatry with Ateles chamek, a highly frugivorous 

primate (Pinto & Setz 2004). 

Also, reduced by resting periods would be 

consistent with a diet frugivorous (Coelho et al. 

1976, McNab 1978, 1980), as observed in other 

atelidae such as Ateles spp. (Chapman 1988, Di 

Fiore & Campbell 2007) and Brachyteles spp. (Strier 

1987, 1992), although such behavior patterns for 

black howler monkeys, A. caraya require that these 

interpretations are made with some caution when 

considering the possible influence of methodological 
issues described above.

According Pinto & Setz (2004) howler studies 

evidence great variation of dietary specific richness, 
mostly due to differences in vegetation richness 

among habitats and study duration, and confirms 
high frugivory for several primate species commonly 

exhibit dietary changes following seasonal variation 

in fruit availability (Milton 1980, Terborgh 1983, 

Strier 1987, 1992, Odalia-Rímoli et al. 2008, 

Rímoli et al. 2008). Therefore, is expected that 

howlers would consume less fruit in the dry season 

in Cerrado/Pantanal (Takahasi & Fina 2004, Lehn 

2008, Barbosa-Filho & Araújo 2009, Ferreira et al. 

2010), when there is a shortage of fruit production, 

the same seems to be the norm in other biomes as 

Amazon (Terborgh 1983, Setz 1993, Peres 1994, Pina 

1999, Pinto 2002, Pinto & Setz 2004), and Atlantic 

forest (Rylands 1984, Strier 1987, 1992, Passos 1992, 

Rímoli 2001). 

The results of this study showed activity patterns 

and feeding behavior typical of the genus Alouatta, 

while pointing to possible intra and interspecific 
differences, encouraging the idea of developing more 

systematic research on the species. Obviously, there 

is a clear need for additional studies performed by 

A. caraya in the Cerrado-Pantanal region, not only 

to provide further information on the ecological 

patterns, but also to contribute to the development 

of strategies for the conservation of species and their 

habitats.
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