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10
Aotinae
Social Monogamy in the Only Nocturnal Anthropoid
Eduardo Fernandez-Duque

1. What is cathemerality, and why does it exist in some Aotus populations and not
others?
2. What is the typical social organization of owl monkeys, and how does this translate to
patterns of parental care in the genus?
3. How is Aotus activity influenced by moon phase?

OVERVIEW
The two most salient features of owl monkeys are nocturnal habits and monogamous social organization. Owl
monkeys concentrate their activities during the dark portion
of the 24 hr cycle, with peaks of activity at dawn and dusk.
Interestingly, our understanding of the evolution of nocturnality in the genus is further challenged by the existence of
at least one owl monkey species that shows some remarkable
temporal plasticity in its activity patterns. Differently from
all owl monkey species in the tropics, which are strictly
nocturnal, Aotus azarai azarai of the South American Gran

Chaco is cathemeral, showing activity during the day as
well as during the night (Fig. 10.1).
Owl monkeys are also one of the few socially monogamous primates in the world. They live in small groups that
include only one pair of reproducing adults, one infant, one
or two juveniles, and sometimes a subadult. Males show
intense care of the infants. For a long time, the difficulties of
studying a small arboreal and nocturnal primate limited our
understanding of the evolution and maintenance of monogamy in this taxon. More recently, studies on the cathemeral
owl monkeys of the Gran Chaco have begun to offer some
insights into their social organization.
Figure 10.1 An owl monkey
(Aotus azarai azarai) social group
sunbasking during a cold morning in
the Argentinean Chaco.
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DISTRIBUTION AND TAXONOMY

Taxonomy

Distribution

Owl monkeys, also known as night monkeys, douroucoulis,
martejas, micos de noche, and mirikinás, belong in the
genus Aotus. The genus name is derived from combining the
Latin words a, meaning “without,” and otis, meaning “ear,”
making reference to the inconspicuous earlobes usually hidden by dense fur. Several taxonomic issues remain largely
unsettled, including the classification of the genus at the
family and subfamily levels and the number of recognized
species and subspecies within it (Defler and Bueno 2007).
Regarding its suprageneric classification, the genus was
for many years placed alternatively in the Atelidae or in
the Cebidae family. Based on morphological data, owl
monkeys were considered to be closely related to the pitheciines within the atelids (Rosenberger 1981, Schneider
and Rosenberger 1996). A close affinity between owl monkeys and the atelines has also been suggested based on
dental morphology (Tejedor 1998, 2001). On the other
hand, analysis of molecular genetic data led researchers
to place the genus within the cebids (Porter et al. 1997;
Schneider and Rosenberger 1996; Schneider et al. 1993,
1996). More recently, Aotus was placed in its own separate family, Aotidae (Defler 2003a, Groves 2001a, Rylands
et al. 2000).
The genus included only the species A. trivirgatus
when first described. Following the discovery of various karyotypes (Brumback 1973, 1974; Brumback et
al. 1971; Ma 1981; Ma et al. 1976a,b, 1977, 1978, 1985),
Hershkovitz (1983) divided the genus into nine species
organized in two groups based on their karyotypes, coloration of the neck, and susceptibility to Plasmodium
falciparum, one of the pathogens of human malaria: The
gray-necked group occurs to the north and the red-necked
group to the south of the Amazon River. Later on, an independent evaluation of craniodental measures and color
pelage and patterns led Ford (1994b) to accept at least
five, and possibly seven, of the nine species identified by
Hershkovitz.
However, because some of the owl monkey species in
the gray-necked group are part of a sibling species complex, reliance on phenotypic traits for species recognition
may be problematic (Defler 2003a, 2004; Defler and Bueno
2003; Defler et al. 2001). In fact, extensive and systematic
research using both phenotypes and karyotypes (Defler and
Bueno 2003, Defler et al. 2001, Giraldo et al. 1986, Torres
et al. 1998) led researchers to recognize up to 11 species
(Defler 2003a, Defler and Bueno 2003, Defler et al. 2001,
Galbreath 1983, Rylands et al. 2000). There is enough
information to recognize at least the following seven species in the gray-necked group: A. lemurinus, A. zonalis,
A. brumbacki, A. griseimembra, A. vociferans, A. trivirgatus, and an undescribed eastern Colombian species. In turn,
the red-necked group includes four species: A. miconax,
A. nancymaae (the ending should be with “e,” not “i”),
A. nigriceps, and A. azarai (the ending should be with “i,”

Owl monkeys range from Panama to northern Argentina
and from the foothills of the Andes to the Atlantic Ocean
(Aquino and Encarnación 1988, 1994; Aquino et al. 1992b;
Barnett et al. 2002; Bennett et al. 2001; Castaño and Cardona
2005; Cornejo at al. 2008; de Sousa e Silva and Nunes 1995;
Defler 2003a 2004; Fernandes 1993a; Fernandez-Duque
et al. 2008a; Ford 1994; García and Tarifa 1988; HernándezCamacho and Cooper 1976; Hernández-Camacho and
Defler 1985; Hershkovitz 1983; Kinzey 1997a; Peres 1993b;
Villavicencio Galindo 2003; Wright 1981; Zunino et al.
1985). They inhabit a variety of forests of both primary and
secondary growth, sometimes up to 3,200 m above sea level
(Defler 2003a, Hernández-Camacho and Cooper 1976). At
the southern end of their range, owl monkeys are distributed across the South American Gran Chaco of Argentina,
Bolivia, and Paraguay, where they can be found in dry
forests that receive only 500 mm of annual rainfall (Brooks
1996, Campos et al. 2004, Fernandez-Duque et al. 2002,
Lowen et al. 1996, Neris et al. 2002, Stallings et al. 1989,
Wright 1985) (Fig. 10.2).

Figure 10.2 The geographic distribution of owl monkey species and
subspecies. The map has been redrawn based on Defler (2003a), Erkert
(1999), Ford (1994b), and Rylands (unpublished data).
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not “e”) (Mudry de Pargament et al. 1984, Mudry et al.
1990, Pieczarka et al. 1993) (Table 10.1).
The lumping until so recently of all owl monkey diversity
as A. trivirgatus (e.g., Robinson et al. 1987) should be carefully considered when evaluating the published literature.
Given the existing knowledge on significant differences
among owl monkey species in body size and body mass
(Smith and Jungers 1997), activity patterns (Erkert 2008,
Fernandez-Duque 2003; Wright 1989, 1994a, 1996), and
canine sexual dimorphism (Hershkovitz 1983), published
data from A. trivirgatus should be checked against the geographic origin of the sample or the locality where the study
was conducted before they are assumed to be from any particular species.

ECOLOGY
Population Density and Group Size
Few reliable estimates of population densities exist for most
owl monkey species (Table 10.2). The most comprehensive
population studies have been done on A. vociferans and
A. nancymaae in Peru, where numerous researchers have

evaluated population densities over a long period of time
and in a large number of different localities and habitats
(Aquino and Encarnación 1986b, 1988, 1989, 1994; Aquino
et al. 1990, 1992a,b, 1993; Moya et al. 1990).
Only a handful of studies have specifically evaluated the
density of owl monkeys during the time when they are most
active. On the other hand, several studies have reported
densities estimated from sightings of nocturnal animals
during the day while censusing diurnal primates. Unless
the time of activity of the specific owl monkey species is
considered, the estimates may be of little value (Aquino
and Encarnación 1994, Weisenseel et al. 1993). For example, nocturnal censuses must consider moon phase since
the probability of detection of owl monkeys is severely
affected by available moonlight (Fernandez-Duque 2003,
Fernandez-Duque and Erkert, 2006, Wallace et al. 2000).
Given these serious limitations in some of the published
data on owl monkey densities, there are no adequate data
to evaluate the potential influence of habitat quality, predators, or competitors in determining population parameters
across species. The value of discussing differences among
estimates is highly questionable unless one has access to the
raw sighting data obtained by the investigators (Peres 1999).

Table 10.1 Taxonomy, Body Mass, and Chromosome Numbers of Owl Monkey Species and Subspecies
ADULT MALE BODY MASS (KG)

ADULT FEMALE BODY MASS (KG)

CAPTIVE (C)
OR WILD (W)

AVERAGE

RANGE

NUMBER OF
INDIVIDUALS

AVERAGE

RANGE

NUMBER OF
INDIVIDUALS

CHROMOSOME
2N1

Aotus azarai
azarai

W

1,254 ± 118

990–1,580

40

1,246 ± 114

1,010–1,450

39

m 49, f 50

Fernandez-Duque 2004

A. a. boliviensis

W

1,180

4

1,230

8

m 49, f 50

Smith and Jungers 1997

A. a. boliviensis

C

1,091

7

1,141

7

A. a. infulatus

W

1,190

1

1,240

1

m 49, f 50

A. brumbacki

W

875 (unsexed)

1

455

1

50

20

923 ± 63

16

52, 53, 54

58

SPECIES

A. griseimembra

C

1,009 ± 200

A. griseimembra

C

925 (median)

800–1,080

12

A. lemurinus

W

920.7 ± 79.9

608–1,150

7

Fernandes 1993a,b
Hernández-Camacho
and Defler 1985
Dixson 1983a,b

578–1,050

6

930 (median)2

1,190–760

16

Hernández-Camacho
and Defler 1985

Unknown

A. nancymaae

C

A. nancymaae

W

794

A. nancymaae

C

946.5 ± 142.3

A. nigriceps

W

875

A. trivirgatus

W

813

A. trivirgatus

W

1,200

A. vociferans

C

708

A. vociferans

W

697.5 ± 24

A. zonalis

W

889

2

Dixson 1983a,b

Dixson et al. 1980
859 ± 87.6

A. miconax

1

SOURCE

750–1,077

568–800

24

Málaga et al. 1991

32

780

4

905.6 ± 123.6

1

1,040

2

m 51, f 52

20

736

17

Unknown

1

1,000

1

20

698

20

706–1,055

6

4
6

54

S. Evans (unpublished)

11

Peres 1993a–c
Smith and Jungers 1997
Fernandes 1993a,b
Montoya et al. 1995

46, 47, 48
916

Aquino and Encarnación
1986b

55, 56

Hernández-Camacho
and Defler 1985
Crile and Quiring 1940

Chromosome numbers from Defler 2003, Erkert 1999, and Santos-Mello 1986.
The median was visually estimated from the original data depicted in Figure 1 of Malaga et al. 1991.
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Table 10.2 Population Density and Group Size of Owl Monkey Species

TAXON

STUDY SITE

A. a. azarai

Guaycolec,
Formosa,
Argentina

A. a. azarai

Guaycolec,
Formosa,
Argentina

A. a. azarai

GROUP
DENSITY
(G/KM2)
141

INDIVIDUAL AVERAGE
DENSITY
GROUP
(IND/KM2)
SIZE

RANGE

32.3

—

—

8.0

25.0

3.3

—

Guaycolec,
Formosa,
Argentina

16.0

64.0

4.0

A. a. azarai

Formosa
Province,
Argentina

5.5

12.8

A. a. azarai

Formosa
Province,
Argentina

A. a. azarai

Formosa
Province,
Argentina

A. a. azarai

NUMBER
OF GROUPS
SIGHTED

TYPE OF
HABITAT

SOURCES

c

Gallery
forest

Zunino et al.
1985

47

c

Gallery
forest

Arditi and
Placci 1990

2–6

11

be

Gallery
forest

Fernandez-Duque
et al. 2001

2.3

—

12

c

Mix of
forest
types

Zunino et al.
1985

15.0

3.2

—

6

c

Forest
patches

Brown and Zunino
1994

10.0

29.0

2.9

1–4

25

c

Mix of
forest
types

Rathbun and Gache
1980

Teniente
Enciso,
Paraguay

3.3

8.9

2.7

—

6

ce

High dry
woodland

Stallins et al.
1989

A. a. azarai

Agua
Dulce,
Paraguay

4.7

14.4

3.1

—

21

ce

Low dry
woodland

Stallins et al.
1989

A. a. azarai

Presidente
Hayes,
Paraguay

—

—

—

2–4

2

be

Forest
patches

Wright 1985

A. a. azarai

Cerro
Leon,
Paraguay

3.0

3

1

c

Low canopy
scrub thorny
forest

Campos et al.
2004

A. a. boliviensis

Departamento
Beni,
Bolivia

68.91

3.5

—

21

be

Low gallery
forest

García and Braza
1989

A. a. boliviensis

Departamento
Beni,
Bolivia

—

—

3.6

2–5

23

c

Low gallery
forest

García and Tarifa
1988

A. brumbacki

Río Duda,
Tinigua NP,
Colombia

—

—

3

—

1

be

Solano 1995

A. griseimembra

Northern
Colombia

—

1502

—

2–4

—

c

Heltne 1997

A. lemurinus

Cuenca media
Río Cauca,
Colombia

3.8

3–5

8

ce

Castaño and
Cardona 2005

A. miconax

Departamento
Amazonas,
Peru

—

2–5

—

ce

A. nancymaae

Isla Iquitos,
Peru

10.0

—

—

—

—

c

A. nancymaae

Río Tahuayo,
Peru

7.5

29.0

3.4

—

42

c
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242.51

—

TYPE
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STUDY

Primary cloud
forest and
disturbed
forest
fragments

Cornejo et al.
2008

Soini and Moya
1976
Floodable
low forest

Aquino and
Encarnación 1986a
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Table 10.2 (cont'd)
GROUP
DENSITY
(G/KM2)

INDIVIDUAL AVERAGE
DENSITY
GROUP
(IND/KM2)
SIZE

RANGE

NUMBER
OF GROUPS
SIGHTED

TYPE
OF
STUDY

TYPE OF
HABITAT

TAXON

STUDY SITE

SOURCES

A. nancymaae

Northeastern
Peru

11.3

46.3

4.1

—

75

c

Lowland

Aquino and
Encarnación 1988

A. nancymaae

Northeastern
Peru

5.9

24.2

—

—

23

c

Highland

Aquino and
Encarnación 1988

A. nancymaae

Ríos MarañónAmazonas,
Peru

—

—

4

2–6

142

c

A. nigriceps

Cocha Cashu,
Manú NP,
Peru

103

36-40

4.1

2–5

9

be

A. trivirgatus4

Departmento
Bolivar,
Colombia

0.5

1.5

2.5

—

8

c

Green 1978

A. trivirgatus5

Pto. Bermúdez,
Dept. Pasco,
Peru

—

—

3.3

2–4

3

be

Wright 1978

A. vociferans

Tiputini
Biodiversity
Station,
Yasuni NP,
Ecuador

3–5

4

be

A. vociferans

Ríos Nanay
and Napo,
Peru

A. vociferans
A. vociferans

Aquino et al.
1990
Lowland

Tropical
rain forest

Wright 1985

Fernandez-Duque
et al. 2008a

—

—

3.3

2–5

82

c

Aquino et al.
1990

Northeastern
Peru

10.0

33.0

3.3

—

22

c

Lowland

Aquino and
Encarnación 1988

Northeastern
Peru

2.4

7.9

—

—

11

c

Highland

Heltne 1977

1 These data are based on censusing an island of forest of 0.33 ha. Thus, the estimates of density are based on repeated sampling of a very small area corresponding
to the territory of one group.
2 These data were collected in a forest remnant that may have served as a refuge, thus explaining the very unusual high density of 150 ind/km2.
3 The number of groups was not reported, so it was estimated dividing the density of individuals by the reported average group size.
4 Only eight sightings while censusing during daylight. The source refers to A. trivirgatus, but it should be A. griseimembra.
5 The source refers to A. trivirgatus, but it should be A. nigriceps given its locality.
c, census; be, behavior and ecology study; ce, census and ecology study.

Furthermore, the estimates presented in Table 10.2 span 30
years and were collected by a wide range of researchers
using different methods. Before differences among densities
are attributed to ecological factors, the possible effects of
different methodologies and temporal fluctuations in population values must be at least considered.
All reports agree that owl monkey group size ranges
between two and six individuals (Aquino and Encarnación
1986b; Brooks 1996; Brown and Zunino 1994; Castaño
and Cardona 2005; Cornejo et al. 2008; Fernandes 1993a;
Fernandez-Duque and Bravo 1997; Fernandez-Duque et al.
2001, 2008a; García and Braza 1989; García and Tarifa
1988; Peres 1993b; Rathbun and Gache 1980; Stallings
et al. 1989; Wright 1994a). In every locality, owl monkeys
were found in small groups generally composed of an adult
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heterosexual pair, one infant, and one or two individuals
of smaller size (Table 10.2). In an A. a. azarai population
in Formosa, Argentina, many groups also included 3- and
4-year-old subadults (Fernandez-Duque and Huntington
2002, Fernandez-Duque 2009).
At least in one population of A. a. azarai, a significant number of adults (25%–30%) do not belong to a
social group but range solitarily (Fernandez-Duque 2004,
Fernandez-Duque and Rotundo 2003). These individuals
are either young adults that have recently emigrated from
their natal groups or relatively old adults that have been
evicted from their groups by incoming adults. A recent survey of Aotus spp. in northern Colombia also found a very
significant number of solitary individuals (Villavicencio
Galindo 2003). It seems likely that the less conspicuous
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solitary individuals will be detected in other populations
and species as more long-term studies of identified individuals are conducted.

Ranging and Territoriality
Owl monkeys are territorial, each group occupying a range
that overlaps only slightly with the area used by neighboring
groups (Table 10.3).
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Groups regularly encounter other groups at range boundaries (García and Braza 1987; Garcia Yuste 1989; Robinson
et al. 1987; Schwindt et al. 2004; Solano 1995; Wright 1978,
1985, 1994a), vocalizing and chasing each other (Wright
1978, 1985). Confrontations last from a few minutes to
almost half an hour (Aquino and Encarnación 1986a, Wright
1985). Vocal confrontations include resonant whooping by
both groups (Moynihan 1964, Wright 1981). In the strictly
nocturnal species, encounters are more likely when the
moon is full or directly overhead, whereas the cathemeral

Table10.3 Home Range Size and Ranging Patterns

TAXON

STUDY SIZE

HOME RANZE
SIZE (HA)

NUMBER OF
GROUPS

AVERAGE
DAY
RANGE (M)

AVERAGE
NIGHT
RANGE (M)

199
(100–400)

420
(120–600)

A. a. azarai

Presidente
Hayes,
Paraguay

5

A. a. azarai

Guaycolec,
Formosa,
Argentina

4–10

15

A. a. azarai

Guaycolec,
Formosa,
Argentina

12

—

—

—

A. a. boliviensis

Departamento
Beni, Bolivia

0.331

1

—

A. brumbacki

Río Duda,
Tinigua NP,
Colombia

17.5

1

A. nigriceps

Cocha Cashu,
Manú
NP, Peru

7–14

A. trivirgatus3

Pto. Bermúdez,
Dept. Pasco,
Peru

A. vociferans

Tiputini
Biodiversity
Station, Yasuni

1

SAMPLING
EFFORT

SOURCES

Wright 1989,
10 day and
1994a,b
10 night
follows during
2 weeks in
July–August
(n = 1 group)
80 day and
Fernandez-Duque
40 night
unpublished
follows during
1 year
(n = 5 groups)
12 months,
262 hr

Arditi and
Placci 1990

337
(153–440)

10 nights
during
5 months,
only during
full-moon
nights
(n = 1 group)

García and
Braza 1987

—

837.32

53 night
follows
during
5 months
(n = 1 group)

Solano 1995

3

—

708
(340–
1,025)

60 night
Wright 1989,
follows during 1994a,b
1 year
(n = 1 group)

3.1

1

—

252
(60–450)

34 night
Wright 1978
follows during
9 weeks
(n = 1 group)

6.3

1

645
(150–1,358)

24 night
Fernandez-Duque
follows during et al. 2008a
10 months
(n = 1 group)

1

The group occupied an island forest of 0.33 ha.
The source refers to “average daily ranging.” It is assumed it referred to night ranging.
3 The source refers to A. trivirgatus, but it should be A. nigriceps given its locality.
2
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A. a. azarai has intergroup encounters during the night as
well as during daylight hours (E. Fernandez-Duque, personal observation).
The function of territories and the behavioral mechanisms that maintain them remain unknown. It has been
suggested that the animals defend feeding sources (Wright
1985), and it is also possible that at least some of the
reported encounters are related to social or reproductive
interactions with other groups or floaters. For example, in
a population of A. a. azarai, some of the most aggressive
interactions involve the resident group and a dispersing
animal, possibly in search of reproductive opportunities
(Fernandez-Duque 2003, 2004, 2009; Fernandez-Duque
and Huntington 2002).
Ranging is strongly influenced by available moonlight in
all examined species. The distance traveled was significantly
longer during full-moon nights than during new-moon nights
in A. a. boliviensis in Bolivia (García and Braza 1987),

A. a. azarai in Argentina (Fernandez-Duque 2003) and
Paraguay (Wright 1985, 1989), A. nigriceps in Peru (Wright
1978, 1981, 1985), and A. vociferans in Ecuador (FernandezDuque et al. 2008a). In A. a. azarai, ranging distance was
also influenced by ambient temperature. When the moon
was full, animals traveled more during warm nights than
during cold ones, but there were no effects of temperature
during the new moon (Fernandez-Duque 2003).

Diet
There are still no satisfactory quantitative estimates of
diet composition and foraging for any of the strictly nocturnal species (Table 10.4). Wright’s work (1986, 1994a)
on A. nigriceps in Manú National Park, Peru, is the only
thorough attempt at quantifying diet in one of the nocturnal
species; but the problems of obtaining quantitative estimates in a nocturnal primate were numerous. Cathemeral

Table10.4 Diet Composition
SPECIES AND
SUBSPECIES

LOCATION

FRUIT

NECTAR
AND
FLOWERS

LEAVES

FUNGUS

INSECTS

LENGTH OF
STUDY
(MONTHS)

SOURCES

A. a. azarai

Presidente
Hayes,
Paraguay

16

33

40

1

2

A. a. azarai

Guaycolec,
Formosa,
Argentina

45

14

41

1

12

Arditi and Placci
1990

A. a. azarai

Guaycolec,
Formosa,
Argentina

66

1

15

1

2

Giménez. and
Fernandez-Duque
2003, Giménez
2004

A. brumbacki

Río Duda,
Tinigua NP,
Colombia

59

13

28

6

Solano 19955

A. lemurinus

Quimbaya,
Depto Quindio,
Colombia

1

1

Marín-Gómez 2008

A. miconax

Departamento
Amazonas,
Peru

1

1

Ad libitum obs.

Cornejo et al. 2008

A. nigriceps

Cocha Cashu,
Manú NP,
Peru

60

3

A. vociferans

Puerto Huamán
y Mishana,
Peru

83

17

A. zonalis

65

4

30

2

Wright 1985

1

15

Wright 1985

—

9

Puertas et al.
1992

5

Hladik et al 19715

1

No quantitative estimate.
On several occasions they have been observed ingesting an unidentified fungus.
3 Nectar was mainly ingested in July and August; the average of those 2 months was 67%.
4 No quantitative data available; the author considered it not extensive since there were no leaf veins or leaf refuse in 64 fecal samples examined.
5 Stomach content of “several” individuals.
2
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owl monkeys (A. a. azarai) have provided opportunities to
examine the diet in some detail during daylight hours (Arditi
1992, Giménez and Fernandez-Duque 2003, Giménez 2004,
Wright 1985), but determining their foraging habits during
the night remains a challenge.
Owl monkeys are primarily frugivorous. Fruits are the
most consumed item in A. nigriceps (Wright 1985, 1986,
1994a), A. a. azarai (Arditi 1992, Fernandez-Duque et al.
2002, Giménez and Fernandez-Duque 2003, Wright 1985),
and A. vociferans (Puertas et al. 1992). Ficus spp. fruits are
a highly preferred item in all examined species.
Leaf and insect eating is virtually impossible to quantify
during the night (Arditi 1992, Wright 1985). The absence
of leaf veins or leaf refuse in 36 fecal samples and the fact
that she observed A. nigriceps eating a vine leaf only occasionally led Wright (1985) to conclude that leaf eating may
not be important in A. nigriceps. Still, it remains possible
that leaf eating in strictly nocturnal owl monkeys occurs but
remains undetected.
On the other hand, leaf consumption has been regularly
observed in the cathemeral A. a. azarai. A study of the A. a.
azarai diet in Paraguay (Ganzhorn and Wright 1994, Wright
1985) and two studies in Argentina (Arditi 1992, Giménez
and Fernandez-Duque 2003) found a significant consumption
of leaves (Table 10.4). Arditi and Placci (1990) reported that
the diet of diurnal and crepuscular owl monkeys in Argentina
was more than 40% leaves. Giménez (2004) found that the
consumption of leaves reached 30% for a group inhabiting a
patch of thorn forest, whereas it was lower (15%) for a group
inhabiting a type of forest where fruits are more abundant.
Although insects are undoubtedly part of the diet, quantifying their representation in the diet has proven so far
impossible. Most authors have observed owl monkeys eating
insects (Arditi 1992, Giménez and Fernandez-Duque 2003,
Moynihan 1964, Puertas et al. 1992, Wright 1985), but none
has been able to obtain quantitative estimates of its prevalence.
Wright (1985:60) observed them eating lepidopterans (moths
2–8 cm), coleopterans (beetles, 2–4 cm), and spiders; but
she “could not collect quantitative data on insect-foraging.”
Fernandez-Duque (unpublished data) observed A. a. azarai
eating cicadas a few times during the daylight hours, and it is
frequently reported that pet owl monkeys keep houses clean
of spiders (Fernandez-Duque, unpublished data).
Flowers may be an important food item for A. a. azarai and A. lemurinus during certain times of the year
(Ganzhorn and Wright 1994, Giménez and FernandezDuque 2003, Marín-Gómez 2008, Wright 1985). In August
and September, when fruit availability is lower (FernandezDuque et al. 2002), A. a. azarai routinely feeds on trumpeter
tree flowers (Tabebuia ipe).

REPRODUCTIVE PARAMETERS
The reproductive biology of some species has been well
documented in captive animals (Table 10.5). In captivity, A.
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lemurinus males enter puberty at a surprisingly early age
(Dixson 1994, 1998; Dixson et al. 1980), with testosterone
first increasing when individuals were between 7 and 11
months of age (n = 6 males). The timing of puberty does
not seem to be affected by the social context since there are
no differences in levels of testosterone or glandular growth
between males caged together with the family or caged
alone.
Full sexual maturation of A. lemurinus males is achieved
at approximately 2 years of age, as indicated by measures
of body mass, growth of the subcaudal scent gland, and circulating reproductive hormones (Dixson 1982, 1983b, 1994;
Dixson and Gardner 1981; Dixson et al. 1980; Hunter et al.
1979). The timing of first reproduction in captive A. vociferans and A. nancymaae females occurred between 3 and
4 years of age.
Sexually mature captive males of A. lemurinus show partially arrested spermatogenesis with a very low sperm count
and small testis size (Dixson 1986, Dixson and Gardner
1981, Dixson and George 1982, Dixson et al. 1979). The
median testis volume was 514 mm3 (range 378–673, n = 12
males). The average testis volume of 14 free-ranging adult
A. a. azarai was 190 mm3 (range 86–308) (FernandezDuque, unpublished data). Although estimates in the wild
were obtained by applying the same methodology used with
the captive animals, it seems reasonable that the differences
in volume between species may be research artifacts.
The knowledge of reproductive parameters in wild individuals is much more limited. A physical examination of
115 individuals of A. a. azarai showed that they did not
reach adult body mass or exhibit a fully developed subcaudal gland until they were approximately 4 years of age
(Fernandez-Duque 2004, Juárez et al. 2003). In this population, age at first reproduction was at least 5 years, as
indicated by age at dispersal, the average delay from pairing
to parturition, and the observation of one female of known
date of birth who reproduced for the first time when she was
58 months old (Table 10.5).
Mating is relatively infrequent in owl monkeys, although
it is extremely likely that unobserved mating behavior takes
place during the night. Over the course of 3 years and
more than 2,000 hr of observations, mating behavior was
recorded only on eight occasions (n = 5 groups) (FernandezDuque et al. 2002). Further evidence for the low frequency
of mating comes from studies in captivity. Dixson (1994)
recorded it on only 19 occasions during 278 hr of observation. Mating in captive A. nancymaae was more frequent
among newly formed pairs than established ones (Wolovich
and Evans 2007). Mating has been observed during pregnancy in free-ranging A. a. azarai and in captive A. lemurinus and A. nancymaae (Dixson 1994, Hunter et al. 1979,
Wolovich and Evans 2007).
Owl monkey females’ reproductive cycle lasts 13–25
days and gestation length 117–119 days depending on
the species (Dixson et al. 1980, Wolovich et al. 2008a)
(Table 10.5), and females usually produce one infant per
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Table 10.5 Life History and Reproductive Parameters

SPECIES

CAPTIVE (C)
OR WILD (W)

AVERAGE
INTERBIRTH
INTERVAL (IBI,
DAYS, RANGE),
NUMBER OF
INTERVALS

A. griseimembra

C

253 (166-419),
36 IBIs

A. griseimembra

C

271
(median =
258 d),
48 IBIs

A. trivirgatus

C

A. vociferans

C

12.8 ± 6.5
(n = 110 IBIs
w), 10.2 ± 3.2
(n = 19 IBIs c)

A. nancymaae

C

12.72 ± 5.72
(n = 75 IBIs)

A. nancymaae

C

A. azarai

C

A. nigriceps

W

A. nancymaae

C

A. nancymaae

CYCLE
LENGTH

GESTATION
LENGTH

16 (range
13–19,
n = 3)
133

BIRTH
SEASONALITY

FEMALE AGE
AT FIRST
REPRODUCTION

No

Dixson et al. 1980,
Bonney et al. 1979,
Dixson 1983a,b

No

Hunter et al. 1979

126, 138,
and
148–159

146, 132,
and 151
(n = 3)

18.5 ± 1.3
(n = 3)
25.0
(n =1)

117 ± 8
(n=4)

Meritt, personal
communication as
cited in Hunter et al.
1979: Hall and
Hodgen 1979 as
cited in Dixson
1983a,b Elliot
et al. 1976 as cited
in Dixson 1983a,b
58.8%
(87/148)
December–
March, 75.7%
(112/148)
December–
May

48 ± 12
(n = 15)

Montoya et al.
1995

52.3%
(66/126)
October–
January

40.56 ± 7.82
(n = 9)

Gozalo and
Montoya, 1990

May–October

Wolovich et al.
2008a
100% (9/9)
August–
February

Wright, 1985

No

Málaga et al. 1997

W

December–
March

Aquino et al. 1990

A. vociferans

W

November–
January

Aquino et al. 1990

A. a. azarai

W

Median 370
(345–426),
13 IBI

year. In captivity, twinning occurred in one of 169 births
(Gozalo and Montoya 1990) and in one of 287 births
(Málaga et al. 1997) in A. nancymaae and in three of 365
births in a colony of unknown karyotypes (Gibson, S. V.,
et al. 2008). In the wild, it has been reported only once in
A. vociferans (Aquino et al. 1990). Two newborns, weighing
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Wolovich et al.
2008a

121
(n=1)

122–141

SOURCES

88% (24/27)
October–
November

60 (n = 1)

Fernandez-Duque
et al. (2002)

125 and 150 g, were removed from the male’s back when the
group was captured.
Survival tends to be higher among infants than juveniles, both in captivity and in the wild. Infant survival in
captivity was 93.8% during the first week of life (Gozalo
and Montoya 1990, Málaga et al. 1997) and 96% (26 of
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27 infants) during the first 6 months of life in A. a. azarai
in the wild (Fernandez-Duque et al. 2002). On the other
hand, survival was lower for 1-year-old captive juveniles of
A. vociferans (76.9%) (Montoya et al. 1995) and A. nancymaae (85.8%) (Gozalo and Montoya 1990). Further evidence
for lower survival among juveniles comes from a wild population of A. nancymaae, where juveniles were the least
numerous age category (6%–7%) in 14 captured and 23 partially captured groups (Aquino and Encarnación 1989).
There is a strong environmental influence on the timing of births in free-ranging individuals. All nine births
recorded in four groups of A. nigriceps in Peru occurred
between August and February (Wright 1985). Births were
estimated to occur between December and March in
A. nancymaae based on the presence of dependent and
independent offspring in 75 captured groups in northeastern
Peru (Aquino et al. 1990). In the Argentinean Chaco, most
births (88%, n = 24) took place during an 8-week period
between late September and late November (FernandezDuque et al. 2002).
In captivity, the tropical species A. lemurinus and
A. nancymaae bred throughout the year when photoperiod
was kept constant (Dixson 1994, Málaga et al. 1997) but
A. nancymaae and A. vociferans adjusted their reproduction
accordingly when housed under conditions of natural photoperiod (Gozalo and Montoya 1990, Montoya et al. 1995).
Finally, when owl monkeys that had been living in indoor
facilities were housed in an outdoor facility at 25° of latitude in the Northern Hemisphere, they became increasingly
more seasonal the longer they lived outdoors (Holbrook
et al. 2004). Very interestingly, most births were confined to
the March–June period, a 6-month difference from the birth
season in the Argentinean Chaco A. a. azarai population,
which is also located at 25° of latitude but in the Southern
Hemisphere.

SOCIAL ORGANIZATION
Serial Monogamy
Owl monkeys are one of the few socially monogamous primates in the world (Fuentes 1999b; Kappeler and Van Schaik
2002; Kinzey 1997a,b; Moynihan 1964, 1976; Robinson et
al. 1987; Wright 1981). They live in small groups (two to
six individuals), which include an adult heterosexual pair,
one infant, one or two juveniles, and sometimes a subadult
(Table 10.2). There is never more than one reproducing
female in the group or more than one adult male caring for
the offspring. Still, data from a long-term study of wild A.
a. azarai suggest that the social system of owl monkeys
may be more dynamic than commonly assumed, in good
agreement with cumulating evidence from other socially
monogamous primates (Brockelman et al. 1998, Palombit
1994a, Reichard 1995). In the aforementioned A. a. azarai
population, turnover of resident adults is very frequent: 14
of 15 pairs had at least one of the mates replaced during a
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3-year period. Males and females were similarly likely to be
replaced. In almost all cases, mate replacement occurred as
a consequence of an intruding adult expelling the same-sex
resident individual and not because of desertion of one of
the pairmates (Fernandez-Duque 2004, 2009).

Biparental Care
The intensive involvement of the male in infant care is one
of the most fascinating and unique aspects of the social
organization of the genus (Fernandez-Duque et al. 2009).
It is comparable only to the pattern described in Callicebus
spp., where there is intensive paternal care but no involvement of the siblings in the care of infants (Hoffman et al.
1995a, Mendoza and Mason 1986a, Wright 1984). Sibling
care has been recorded infrequently in captive groups of
A. lemurinus and A. a. boliviensis (Dixson and Fleming
1981, Jantschke et al. 1996, Wright 1984) and once in freeranging A. a. azarai following the eviction of the putative
father of the infant (Fernandez-Duque et al. 2008b).
There have been several detailed studies of parental
behavior and infant development in captive groups (Dixson
and Fleming 1981, Jantschke et al. 1996, Málaga et al.
1997, Meritt 1980, Robinson et al. 1987, Wright 1984).
Although studies of free-ranging populations have been
limited by the nocturnal habits of owl monkeys (Wright
1984, 1985), studies of the cathemeral A. a. azarai have
confirmed the findings in captivity (Juárez et al. 2003;
Rotundo et al. 2002, 2005; Schwindt et al. 2004; Wright
1981, 1984, 1986, 1994a).
Newborns are carried in a distinctive ventrolateral position, in the flexure of the mother’s thigh during the first 2
postnatal weeks. In captivity, the mother is the main carrier of the single offspring only during the first week in A.
lemurinus (Dixson and Fleming 1981) and during the first
2 weeks of life in A. a. boliviensis (Jantschke et al. 1996);
thereafter, the male takes over the role. After the first week
of life, free-ranging A. a. azarai males carry the infant
84% of the time (Juárez et al. 2003, Rotundo et al. 2002).
Rather than providing comfort and extended periods of
physical contact with their infants, it appears that female
owl monkeys have evolved mechanisms to reject the developing offspring once suckling is complete and to encourage
it to transfer to the adult male (Dixson and Fleming 1981,
Wright 1984). For example, 40 of 146 suckling bouts were
followed by maternal rejection in captive A. lemurinus
(Dixson 1994).
The male not only carries the infant most of the time but
also plays, grooms, and shares food with the infant. Food
sharing was prevalent among captive A. nancymaae and
A. lemurinus, as well as in free-ranging A. azari (Feged
et al. 2002; Wolovich et al. 2006, 2008a; Wright 1984).
Both in captivity and in the wild, adults shared food with
each other and with the young. The closer relationship of
the male with the infant continues as the infant approaches
maturity (Dixson 1983b). Then, juveniles maintain more
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frequent social proximity with the male than the female
(Juárez et al. 2003) and may even disperse from their natal
group following eviction of their putative father by an
incoming male (Fernandez-Duque 2009). The strong male/
infant attachment is also manifested in the preference of
the infant to stay in the group with the male following the
eviction of the mother by an incoming female (FernandezDuque 2004), instead of dispersing with the mother. These
observations suggest that, in owl monkeys, the infant may
be primarily attached to the putative father, similar to what
has been described in titi monkeys (Fernandez-Duque
et al. 2009; Hoffman et al. 1995a,b; Mendoza and Mason
1986a,b).
The unquestionable intensive male care notwithstanding, the evolution and maintenance of paternal care in owl
monkeys remain largely unexplained. It has been hypothesized that paternal care may be adaptive because it increases
offspring survival or offers increased foraging opportunities for the lactating female (Fernandez-Duque et al. 2009;
Tardif 1994; Wright 1984, 1986). Data from free-ranging
A. a. azarai do not support the “increased foraging” hypothesis since the adult carrying the infant traveled most frequently in the middle of the group, sometimes first but
rarely last as predicted by the hypothesis (Rotundo et al.
2005). At present, there is no evidence suggesting that male
care reduces the risk of infanticide in free-ranging A. a. azarai. A third possibility is that male care could function as
mating effort. This possibility is somewhat supported by the
observation of an intruding A. a. azarai male that, following
eviction of the putative father, took care of the infant in a
manner that could not be distinguished behaviorally from
the care provided by the putative father (Fernandez-Duque
et al. 2008b).

Dispersal
Based on the species-specific social group size, it has usually been assumed that natal dispersal might occur when
individuals are 2 or 3 years of age and have reached adult
size. Additional inferences on age at dispersal were made
from changes in group composition (Fernandez-Duque and
Huntington 2002, Huntington and Fernandez-Duque 2001,
Wright 1985). More recently, the first data on dispersal
from identified individuals of known sex and age have
been obtained from free-ranging, radiocollared A. a. azarai
and have shown that the timing of dispersal is flexible and
relies on local ecological, social, and demographic variables
(Fernandez-Duque 2009).
All A. a. azarai males and females left their natal group,
and they did so when they were between 2.2 and 4.9 years
of age (Fernandez-Duque 2004, 2009; Juárez et al. 2003).
Animals disperse from their natal groups before reaching
full sexual maturation, around the time of sexual maturation, and well after it but never before they are 26 months
old. Dispersal of relatively young animals seems to be associated with some major changes in group composition, like
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eviction of the resident male or female. Although most animals disperse when they are approximately 3 years of age,
some stay until they are 4 or even 5 years old (FernandezDuque and Huntington 2002, Juárez et al. 2003). Aquino
et al. (1990) also found more than two adults in captured
groups, suggesting that nonreproductive adult offspring
may be tolerated for a while. Thus, the available evidence
suggests that age at dispersal may be flexible and dependent
on the social context in which the predispersing individual
finds itself.
There are no data on free-ranging populations revealing whether the observed peripheralization of subadults
that precedes dispersal is triggered by aggression from
within the group. In captivity, maturing offspring are tolerated by their parents and no increase in agonistic behavior
occurs between pubertal monkeys and their parents (Dixson
1983b). Two- or 3-year-old A. a. azarai individuals sometimes lag behind the rest of the group or sleep in different
trees, suggesting that some peripheralization may start taking place around that time. Some animals leave the group
for a few days and then return. The lack of unoccupied areas
of the forest where dispersing animals could establish their
own territory may lead offspring to postpone dispersal in
this population of A. a. azarai.
Most dispersal events in A. a. azarai occur immediately before or during the birth season and very few of
them during the mating season. The concentration of
these events around the birth season raises the possibility
that births within the group may trigger the process of dispersal. On the other hand, it is also possible that dispersal
is timed to take place in anticipation of the May–June
mating season. Finally, given that dispersed individuals
need to range solitarily for a few weeks to many months
before moving into a new group, it is possible that dispersal takes place during the spring and summer months
when temperatures are not as harsh and food resources are
more abundant (Fernandez-Duque et al. 2002, FernandezDuque 2009).

Mate Choice and Pair Formation
A. a. azarai individuals appear to disperse from their natal
groups to find reproductive opportunities. There is no indication that they may find reproductive opportunities within
their natal territory, as has been described for gibbons
(Brockelman et al. 1998; Palombit 1994a). Following dispersal, young adults range alone for various periods of time,
in apparent search of a reproductive opportunity within a
social group. Both male and female floaters replace resident adults through a process that may take a few days and
involves aggressive interactions (Fernandez-Duque 2004,
2009). Frequently, mating takes place as soon as the new
adult is accepted into the group. The observation of mating
following pair formation agrees well with results from pairtesting experiments in captivity. A. lemurinus and A. nancymaae individuals mated more frequently in the presence
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of a new partner than when paired with their regular mate
(Dixson 1994, Wolovich and Evans 2007).
New pairs of free-ranging A. a. azarai take at least 1
year until the female produces offspring, even if the pair is
formed during the mating season. In captivity, the latency
to reproduce could be taken as an indirect indicator of successful pair-bonding. Montoya et al. (1995) found that, on
average, a captive reproducing A. vociferans female took
26 months to reproduce after pairing. Another indirect
indication of an improved pair-bond with time could be
the shortening of interbirth intervals in multiparous pairs.
A. nancymaae captive females took, on average, 11 months
between the first and second births but only 8.8 months following the third one (Málaga et al. 1997).

Intrasexual Competition and Aggression
Social groups sometimes interact aggressively with each
other at territory boundaries. Interactions between members of social groups and floaters can also be aggressive.
Both sexes participate in these interactions (FernandezDuque 2004, Fernandez-Duque and Rotundo 2003). Most
resident adults in 15 social groups of A. a. azarai had
broken or missing canines (78% of males and 56% of
females), and approximately one-third had damaged earlobes (28% of males and 32% of females). Given the lack
of observed intragroup aggression, the wounds are most
likely the consequence of the severe fights that take place
during encounters with other groups or with floaters trying to take over (Fernandez-Duque 2004). Fights have
also been reported in A. nigriceps (Wright 1985) and
A. nancymaae (Aquino and Encarnación 1989). In the latter case, when the authors captured the observed group,
they confirmed that the adult male had wounds in the forelimb and earlobe due to bites.
The prevalence of aggressive interactions is supported
by data from experiments in captivity. Most pairs (seven of
eight) of confronting A. lemurinus males fought vigorously
during testing so that four tests had to be terminated to
avoid serious injuries to the animals (Hunter 1981, Hunter
and Dixson 1983). Similarly, contact aggression occurred in
five of eight pairs of confronting females. In 71% of male
pairs and 40% of female pairs, the resident monkey became
the aggressor.

Communication
Vocal, olfactory, and visual forms of communication are
undoubtedly important for owl monkeys (MacDonald et al.
2008; Robinson et al. 1987; Wright 1985, 1989). Their
vocal repertoire can be divided into eight different categories (Moynihan 1964). The two most salient calls are
resonant whoops and hoots. Resonant whoops are usually
produced by both sexes during intergroup encounters and
occur together with visual displays like swaying and arching
(Moynihan 1964, Wright 1985). Hoots are low-frequency
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calls given by one individual in the social group or by a solitary individual that convey information over long distances.
Playback of these calls elicits responses from animals in the
area, both groups and solitaries (Depeine et al. 2008).
Because they are nocturnal, owl monkeys rely heavily on
olfactory cues for communication, using both urine and cutaneous secretions in their scent-marking behaviors to relay
information between mates and other conspecifics (Hill
et al. 1959, Wolovich and Evans 2007). Captive male owl
monkeys have been observed rubbing their glands against
their mate’s fur as well as drinking their urine (Wolovich
and Evans 2007). The secretions from their sternal and
subcaudal glands most likely play a role in mediating social
interactions, as suggested by differences between sex, age,
and family in the chemical constitution of the secretions
(MacDonald et al. 2008). Olfaction also plays a prominent
role in sexual recognition and aggression (Dixson 1994,
Hunter 1981, Hunter and Dixson 1983, Hunter et al. 1984).
During the confrontations of A. lemurinus, contact aggression between same-sex individuals was always preceded by
some form of olfactory communication. Blocking olfactory
input led to a reduction in intermale aggression (Hunter and
Dixson 1983). In captivity, owl monkeys have been observed
self-anointing with plants and millipedes (Zito et al. 2003).

Temporal Plasticity in Activity Patterns
Owl monkeys concentrate most of their activity during the
dark portion of the 24 hr cycle, as indicated by observational studies of free-ranging A. nigriceps (Wright 1978,
1985, 1989, 1994a,b, 1996), A. a. boliviensis (García and
Braza 1987, 1993; Garcia Yuste 1989), A. a. azarai (Arditi
1992; Fernandez-Duque 2003; Fernandez-Duque and Erkert
2006; Rotundo et al. 2000; Wright 1994a,b, 1996), A. vociferans (Fernandez-Duque et al. 2008a), and A. miconax
(Cornejo et al. 2008) (Table 10.6). The nocturnal activity
of these owl monkey species is strongly influenced by
available moonlight. Activity is maximal during full-moon
nights and minimal when there is no moonlight. A. nigriceps spent approximately half of the night active, but maximal levels of activity were recorded when the full moon
was near the meridian (Wright 1985, 1989). A. nancymaae,
A. a. boliviensis, and A. vociferans also showed intensive
nocturnal activity during nights of full moon (Aquino and
Encarnación 1986a; García and Braza 1987; Wright 1978,
1989; Fernandez-Duque et al. 2008a). Captive A. lemurinus
in Colombia showed marked lunar periodic variations in
activity patterns under natural lighting conditions (Erkert
1974, 1976).
The strictly nocturnal owl monkeys of Colombia (A. griseimembra) were the focus of a series of laboratory experiments analyzing circadian rhythms of locomotor activity
as well as their entrainment and masking by light (Erkert
1976, 1991, 2008; Erkert and Grober 1986; Erkert and
Thiemann-Jager 1983; Rappold and Erkert 1994; RauthWidmann et al. 1991). These studies replicated the patterns

2/18/2010 8:05:11 AM

02_Campbell_PartII_Cha10-12.indd 152

Full moon

New moon

Annual mean

Summer

Fall

Winter

Spring

Annual mean

Annual mean

Full moon

Full moon

New moon

Mean

Aotus azarai
azarai

A. a. azarai

A. a. azarai

A. a. azarai

A. a. azarai

A. a. azarai

A. a. azarai

A. a. azarai

A. a. azarai

A. a. boliviensis

A. nigriceps

A. nigriceps

A. nigriceps

SPECIES NAME

MOON PHASE
OR SEASON

0

0

38

48

—

—

—

—

—

50

35

37

—

—

—

—

—

45

40

25

43

—

—

—

—

—

40

40

40

85

90
50

0
50

0
88

75
73

75

70

38

51

—

—

—

—

—

30

10

50

0

0

0

40

70

94

95

—

—

92

75

50

100

4 hr 5 hr 6 hr

80 100 100 100

60

45

—

—

—

—

—

50

50

2 hr 3 hr

100 100

1 hr

0

0

0

0

70

78

55

100

90

65

20

40

0

0

0

0

—

47

52

25

88

65

30

0

0

0

7 hr 8 hr

0

0

0

—

29

45

60

30

40

50

15

30

0

0

0

0

—

24

29

50

32

15

20

20

40

0

0

0

0

—

14

13

5

28

15

5

0

0

0

0

0

0

—

12

11

0

38

5

0

30

60

0

0

0

0

—

16

7.5

0

25

5

0

0

0

0

0

0

0

—

11

5.8

0

18

0

5

50

0

100

0

0

0

—

12

7.8

0

20

3

8

0

0

0

0

0

0

—

18

13

0

35

15

0

0

0

0

0

0

0

—

46

34

10

70

45

10

78
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60

60

12
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10
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100

100
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100
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100

100

55

83
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100
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92
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10

—

—

—

10
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0
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50

45

5

—

—

—

5

65
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50
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—

—

—

—

—

0

0

0

40
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0
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45

—

—

—

—

—

45
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Table 10.6 Activity Patterns of Free-Ranging Owl Monkeys (Percentage of Sampling Points when Group Was Active)
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observed under natural lighting conditions in the controlled
setting of the laboratory (Erkert and Grober 1986, Erkert
and Thiemann-Jager 1983). When new-moon conditions
are simulated by means of continuous low light intensity,
there is suppression of locomotor activity, indicating that
low light intensity or a brightness change during the dark
phase causes particularly strong masking of the light/darkentrained circadian activity rhythm. Under nonmasking
lighting conditions, A. lemurinus females show an increase
in locomotor activity every 2 weeks, which corresponds
approximately to the ovarian cycle length (Rauth-Widmann
et al. 1996).
Despite a preference for being active during the night, at
least one owl monkey species is also active during daylight.
A. a. azarai of the Argentinean and Paraguayan Chaco
shows peaks of activity during the day as well as during
the night (Arditi 1992, Erkert 2004, Fernandez-Duque
2003, Fernandez-Duque and Bravo 1997, Fernandez-Duque
and Erkert 2006, Rotundo et al. 2000, Wright 1985). The
results from observational studies were confirmed by fitting owl monkeys with accelerometer collars that allow
uninterrupted activity recordings over a span of 6 months
(Erkert 2004, 2008; Fernandez-Duque and Erkert 2006).
Owl monkeys showed a clearly bimodal pattern of motor
activity, with two main peaks of activity from 1800 to
2100 hr and from 0500 to 0800 hr (Fig. 10.3, bottom
panel). Significant amounts of activity occurred regularly
only during the moonlit parts of the night (Fig 10.3, top
panel).
An understanding of the mechanisms regulating cathemerality in this species is emerging (Erkert 2004, FernandezDuque 2003, Fernandez-Duque and Erkert 2006). The
monkeys show marked lunar periodic and seasonal modulations of their activity pattern. At full moon, they are active
throughout the night and show reduced activity during the
day. With a new moon, activity decreases during the dark
portion of the night, peaks during dawn and dusk, and
extends over the bright morning hours. Waxing and waning
moons induce a significant increase in activity during the
first and second halves of the night, respectively. During
the cold winter months, the monkeys display twice as much
activity throughout the warmer bright part of the day than
during the other months. These findings suggest that A. a.
azarai is mainly a dark-active species but still able to shift
a considerable portion of activity into the bright part of the
day if unfavorable lighting and/or temperature conditions
prevail during the night.
On the other hand, understanding the evolution of
cathemerality remains a challenge (Ankel-Simons and
Rasmussen 2008). There have been several hypotheses proposed and evaluated to explain cathemerality in primates
(Curtis and Rasmussen 2002; Curtis et al. 1999; Donati
et al. 2001; Ganzhorn and Wright 1994; Morland 1993;
Overdorff 1996a; Overdorff and Rasmussen 1995; Tattersall
1987; van Schaik and Kappeler 1993, 1996; Warren and
Crompton 1997; Wright 1989, 1999). One of them suggests

02_Campbell_PartII_Cha10-12.indd 153

Aotinae

153

F: 1040903.011 C: 11 D: 23-11-03 12:05 - 21-02-04 12:00 R: 3 - 100 (ACTI)

1
10
20
30
40
50
60
70
80
1.2
[%]
0.9
0.6
0.3
0.0
12

18

0

6

12

18

0

6

12

Figure 10.3 Top: Double plot of original activity recordings in a
male Aotus azarai azarai over a period of 3 months from November
2003 to February 2004 (top to bottom). Line spaces between the
histograms correspond to 100 counts per 5 min interval. Please note the
pronounced lunar periodic course of nighttime activity and that around
the new moon (indicated by black circles on the right) only little motor
activity is produced throughout the night, while much more activity
occurs throughout the morning hours than at the other phases of the
moon. Bottom: Double plotted bimodal activity pattern of this owl
monkey as averaged over the whole recording period shown above.
During the nighttime (2100–0600), the average level of activity is
considerably higher than during the bright hours of the day. Abscissa:
Argentinean official time, which is about 1 hr advanced in relation to
the local time at the study site. Ordinate: Relative activity, in percent of
the mean 24 hr total as averaged over the whole recording period.

that cathemerality may result from unusually harsh climatic
conditions, whereas a second one poses that cathemerality
may be the consequence of a pronounced seasonality in
resource availability (Engqvist and Richard 1991, Ganzhorn
and Wright 1994, Overdorff and Rasmussen 1995).
If cathemerality in owl monkeys is, at least partially, a
response to food availability and digestive constraints, diurnal activity should increase during months of less fruit and
insect availability. Owl monkeys do not show changes in
activity patterns that can be interpreted this way. The total
amount of diurnal activity in A. a. azarai in the Argentinean
Chaco (Fernandez-Duque 2003, Fernandez-Duque and
Erkert 2006, E. Fernandez-Duque and H. G. Erkert, unpublished data) remained fairly constant throughout the year
despite seasonal changes in food availability, temperature,
and rainfall.
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Instead, owl monkeys adjust their periods of activity to
changes in ambient temperature, although the effects of
temperature are contingent on moon phase. Owl monkeys
apparently have a very narrow thermoneutral zone that may
range 28°–30°C and a relatively low resting metabolic rate
(Le Maho et al. 1981, Morrison and Simoes 1962). In captivity, A. lemurinus was most active when ambient temperature
was 20°C and least active when it was 30°C (Erkert 1991).
Still, the existing characterization of the thermoneutral zone
and the relatively low basal metabolic rate should be interpreted with special attention to the geographic origins of the
specimens studied in view of the various activity patterns
observed in the genus.
It is also reasonable to hypothesize that the risk of predation may influence the activity patterns of owl monkeys.
Wright (1989) suggested that a release from diurnal predation pressure may have been a selective force favoring
cathemerality in A. a. azarai. Unfortunately, no adequate
data exist on predation risk, predator activity patterns, or
predation events. There is some anecdotal evidence that
runs counter to the hypothesis that the absence of large diurnal raptors may have favored cathemerality in owl monkeys.
At El Beni in Bolivia, where harpy eagles are present, owl
monkeys (A. a. boliviensis) showed diurnal activity when
the climate was unusually cold (Mann 1956).

CONCLUSIONS
Our understanding of owl monkeys’ behavior, ecology,
and evolution remains severely limited. Although a picture
is emerging about the social organization, behavior, and
ecology of the southernmost taxon (A. a. azarai), several
intriguing aspects of this subspecies will need to be examined in other species before any broad generalizations can
be made for the genus as a whole.
Although owl monkeys are undoubtedly socially monogamous, the unexpected fast rate of adult replacement in
the A. a. azarai population suggests that serial monogamy
may be the norm. Thus, the long-held assumption of stable,
lasting pair-bonds in monogamous primates will need to be
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once more revised. As a consequence, it may also become
necessary to reevaluate many of our assumptions about the
evolutionary forces leading to monogamy. For example, if
it is confirmed that putative and nonputative males provide
similar care to infants, the function of the intensive care
provided by owl monkey males will have to be reevaluated.
Logically, a thorough evaluation of the costs and benefits
of intensive male care will not be complete until there is
an understanding of the genetic structure of the different
social groups.
Ongoing genetic studies of 20 social groups in one
A. a. azarai population (Babb et al. 2008, Lau et al. 2004,
Lau 2002, Sharma et al. 2003) will hopefully shed light on
the genetic aspects of serial monogamy. Preliminary analyses have indicated a very low level of genetic diversity in
the population, with a relatively high degree of relatedness
among individuals in different groups. Is it possible that the
potential costs of serial monogamy are attenuated through
kin selection effects resulting from neighboring groups
being formed by closely related individuals?
The function of territoriality in owl monkeys will also
need careful examination. To successfully identify some of
the relevant factors driving and maintaining territoriality, it
will be necessary to develop a semiexperimental approach
to examine some of the unresolved issues. For example,
playback experiments to simulate intruders or food-provisioning experiments to manipulate available food resources
will need to be considered and implemented.
Finally, advancing our understanding of the evolutionary
forces favoring monogamy in owl monkeys will require a
comparative approach that considers some of the other more
tropical, strictly nocturnal owl monkey species as well as
some of the other socially monogamous primates. Recent
efforts to begin a long-term research program on the behavior and ecology of A. vociferans, Pithecia monachus, and
Callicebus discolor in Yasuní National Park, Ecuador (Di
Fiore and Rodman 2001, Schwindt et al. 2004, FernandezDuque et al. 2008a, 2009), are one step toward accomplishing a more general and broad description of owl monkey
ecology and behavior.
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