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Anting behavior by the White-bearded Manakin (Manacus manacus, Pipridae):
an example of functional interaction in a frugivorous lekking bird
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Abstract: Behavioral studies of birds have reported several functions for active anting. Maintenance of plumage
and prevention from ectoparasites are some examples. In this context, anting by males may be of particular
importance in a classical lek mating system, where male-male competition is common and individuals with higher
fitness may be more successful at attracting of females. In the present note, I describe the anting behavior of
White-bearded Manakin (Manacus manacus) and I relate it to lek breeding and feeding (frugivory) habits of the
species. Males used up to seven Solenopsis sp. ants. They rubbed each small ant from 4 to 31 times on undertail
feathers until the ants were degraded; ants were not eaten. Males then searched for a new ant in the court. Seeds
discarded by males on their individual display courts attract herbivorous ants that are used for anting as a way to
maintain feathers and fitness. I hypothesize that anting in White-bearded Manakin may increase the probability
of males to attract females to their display courts.
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CESTARI, C. Comportamento de formicar-se da rendeira (Manacus manacus, Pipridae): um exemplo de
interacio funcional em um passaro frugivoro com comportamento de lek. Biota Neotrop. 10(4): http://www.
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Resumo: Estudos sobre comportamento de aves tém reportado vdrias funcdes para o ato de formicar-se. A
manutengao de plumagem e prevencdo de ectoparasitas sdo alguns exemplos. Nesse contexto, 0 comportamento
de formicar-se em machos alcanga importancia maior em um sistema de lek cldssico, onde a competigdo sexual
entre machos € comum e individuos com boa condicdo fisica podem ter mais sucesso na atragdo de fémeas. Na
presente nota, eu descrevo o comportamento de formicar-se da rendeira (Manacus manacus) relacionando-o
com os hdbitos frugivoro e reprodugdo em /ek da espécie. Os machos utilizaram até sete formigas Solenopsis sp.
durante o comportamento de formicar-se. Eles esfregaram cada formiga entre 4 a 31 vezes em suas penas caudais
inferiores até a completa degradacio das formigas, sem ingeri-las. Posteriormente, os machos procuraram por uma
nova formiga em suas arenas. As sementes descartadas por machos em suas arenas de exibic¢éo atraem formigas
herbivoras que sdo utilizadas para formicarem-se como uma forma de manuteng@o de penas e de boa condigdo
fisica. Provavelmente, o comportamento de formicar-se colabora para o aumento da habilidade de machos na
atracdo de fémeas para suas arenas de exibicdo.

Palavras-chave: formigas, lek, competicdo entre machos, manutencdo de plumagem, floresta de restinga,
sementes.
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Introduction

Active anting is defined as a bird holding an ant and rubbing it in
parts of the body, discharging toxic and distasteful substances before
ingesting or discarding it (Groskin 1950). Formic acid is one of the
substances found in some groups of ants. It acts smoothing skin
irritation and as an insecticide, bactericidal, and fungicide on bird
feathers (Groskin 1950, Simmons 1957, 1959, Hart 1997, Clayton
1999). Thus, plumage maintenance and prevention of ectoparasites
are some of the functions attributed to anting behavior (Groskin 1950,
Simmons 1959, 1966, Judson & Bennett 1992). For birds that also
eat the ant, removal of toxic or distasteful substances during rubbing
and before the ingestion is also considered a protective behavior
(Potter 1970, Judson & Bennett 1992). Several passerine birds are
recorded anting in the Neotropical region (Willis 1972, Sick 1997,
Sazima 2009).

Manakins (Pipridae) have the lek behavior and frugivory as
predominant studied features (Snow 2004). The term lek refers to a
variety of courtship behaviors that concentrate more than one male
in a display area with the main purpose to attract and stimulate
the females to mate (Sick 1967, Hoglund & Alatalo 1995). In the
manakins, sexual competition by single or grouped males are well
evident, as they spend great part of the day in fixed courtship places
to attract females. In these occasions, brief intervals are dedicated
to maintenance of plumage and feeding activities on fruits, or
occasionally on insects (Sick 1967, Snow 2004). As a consequence,
males frequently maintain a showy appearance in display sessions and
regurgitate or defecate a lot of seeds in and around their fixed display
courts (Snow 2004). In the present note, I describe the anting behavior
of the White-bearded Manakin (Manacus manacus, Linnaeus 1766)
and link it with the cycle of biotic and functional interactions of this
species, including frugivory, self-care and lek behavior following
this presumable sequence of events: (1) the accumulation of seeds
defecated or regurgitated by competing males in and around display
courts may (2) attracts herbivore ants that (3) M. manacus males use
anting as a way to (4) maintain their feathers and individual fitness
during intra-specific competition on lek areas.

Material and Methods

Manacus manacus is a small forest bird with range of weight from
12 to 16 g. Males are black and white whereas females are dull green
(Snow 2004). Observations of anting behavior of M. manacus were
conducted in the lowland restinga forests at Itanhaém municipality
(24°10°11.9” S and 46° 55 32.81” W), and Juréia Itatins Ecological
Station (Iguape municipality, 24° 28°07.4” S and 47° 07" 13.17” W),
Sdo Paulo State in Southeastern Brazil. These observations were

part of a year-long study of this species’ behavior in a lek system.
Both areas are still covered with great part of restinga vegetation, an
Atlantic forest ecosystem threatened by urban expansion (Sampaio
2005). Typical plants of the region are Myrtaceae, Leguminosae,
Rubiaceae, Melastomataceae, Lauraceae and Annonaceae (Mamede
etal. 2004). Climate is subtropical and humid. Mean annual rainfall is
2278 mm with the rainy season occurring from October to April, and
the dry season from May to September. Mean annual temperature is
21.4 °C, with maximum mean temperature of 25.8 °C and minimum
mean temperature of 19.0 °C (Tarifa 2004).

The studied areas of nearly 400 m? concentrate 8 to 10 display
courts where resident males peak their exhibitions between July to
January (C. C., pers. obs.). The display court is characterized as an
oval arena delimited by two or more saplings on the ground and
varies from 0.15 to 0.9 m diameter. It is actively cleared from litter
by a lekking resident male (Darnton 1958, Snow 1962, Lill 1974a,
Olson & McDowell 1983, Shorey 2002). During the breeding season,
males may spend 90% of their time on display grounds (Snow 1962).
They use this amount of time in displays maneuvers, territory defense
against co-specific male’s invaders, foraging on fruits or occasionally
insects, preening and anting.

“Ad libitum” observations were conducted in the present study
(Martin & Bateson 1986). A distance of nearly five meters from a
male’s courts was kept and appropriated camouflaged clothes were
adopted to minimize interference on the bird’s behavior. Digital
photographs were used to record the anting behavior and as parameter
for descriptive analyses.

Results

On 17 and 19 December 2009, and 13 January 2010, I recorded
anting behavior by lekking Manacus manacus males. Alternated
observations of display courts of six different lekking males were
conducted three days per month between 6:00 to 17:00 hours. From
these, three males displayed anting behavior in periods of 16, 21, and
44 minutes, respectively. As the anting events were similar for the three
males, I chose the longest one (13 January 2010) to describe here.

The anting activity lasted 44 minutes. It started at 7:45 hours
and ended at 8:29 hours including the period of searching for ants.
My first impression was that the male was preening, but detailed
observation revealed that the male was actively rubbing ants on its
body and searching for more ants within its court. This male used a
total of seven Solenopsis sp. ants during its anting activity. For a few
seconds, the male rubbed each ant from 4 to 31 times on its undertail
feathers until the ants were degraded. After this, the male searched
for a new ant within the display court (Figure 1 a-c). Both the ground
and the saplings of the display court were used for anting.

Figure.1. Anting behavior of a White-bearded Manakin (Manacus manacus) male on the ground. a) Searching for ants; b) capturing an ant; c) rubbing the
ant on its undertail coverts.

Figura 1. Comportamento de formicar-se de um macho de rendeira (Manacus manacus) no chdo. a) Procurando formigas; b) capturando uma formiga;

¢) esfregando uma formiga nas penas inferiores de sua cauda.
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Discussion

Anting behavior was probably used for maintenance of plumage
by males of M. manacus as it is suggested for several passerines
species (Simmons 1959). Intra-specific competition between males
becomes evident in a lek system and anting probably contributed to
a male’s fitness influencing the attraction of females to individual
courts. Other not exclusive biological features may influence the
mating system in M. manacus, such as larger male size, higher
frequency of aggressive displays and territory defense, larger territory
size, and low distance of the court from the lek centre (Snow 1962,
Lill 1974a, Olson & McDowell 1983, Shorey 2002).

Courtship displays in lekking birds may be energetically costly
for males (Vehrencamp et al. 1989, Hoglund & Alatalo 1995).
Regarding all factors that may drive the attractiveness of males,
individuals that have better external and physical conditions will
compete more efficiently for females (Kirkpatrick & Ryan 1991).
Ectoparasites signalize the current health condition of birds, and
affect negatively the fitness of males by increasing the cost of anti-
parasite effects in their immune system, causing loss of blood,
infections, and diseases (Price 1980, de Lope et al. 1993, Doucet
& Montgomerie 2003). Additionally, females are able to enhance
the viability of their offspring by choosing males with better
physical conditions as an indicator of relative resistance to parasites
(Hamilton & Zuk 1982).

Studies on parasite loads in lekking birds seem to indicate that
parasites do have adverse effects on mating success (Hoglund &
Alatalo 1995). Thus, prevention of ectoparasites and other harmful
organisms such as fungi and bacteria on feathers are advantageous
for males by influencing their showy appearance and improving lek
performance. Although the anting behavior has not been previously
reported to manakins, it may be advantageous for individual males
even if it may be a rare situation as appears to be in the present
study.

Regurgitated and defecated seeds by manakin males in and
around the display courts may retain part of fruit-nutrients that
attract herbivorous insects, thus becoming important for anting
behavior in M. manacus. Seven ornitochoric seeds and 18
Solenopsis sp. were found in the male court during the observation.
According to Passos and Oliveira (2003), small Myrmicinae ants
such as Solenopsis sp. are common in the lowland forest of restinga,
and many nestmates are recruited to diaspores, consuming the pulp
and aril locally.

Behavioral studies of M. manacus were available for at least
since 50 years (see Darnton 1958, Snow 1962, Lill 1974a, b, Olson
& McDowell 1983, Shorey 2002) and revealed a complexity of
biological features that may influence the species’ mating system.
The cycle of functional interactions in which anting behavior of
M. manacus occurs is another fascinating feature of this species’
natural history. In spite the rarity of anting, experimental studies
might demonstrate that males that use anting do in fact enhance their
long-term fitness relative to males that do not use anting.
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