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Abstract - Over 200 bird species exhibit a behavior known as anting, wherein birds spread ants or other arthropods, along with their
secretions, to their plumage. Anting is hypothesized to serve purposes such as controlling skin bacteria or fungi, repelling ectoparasites,
alleviating skin irritation during molting, or pre-treating ants prior to ingestion. In this note, | present the first records of anting behavior
in an adult Red-crested Cardinal Paroaria coronata, and in an adult and a juvenile Rufous-collared Sparrow Zonotrichia capensis. These
birds rubbed ants of Camponotus mus (Formicidae: Formicinae) on their feathers. The cardinal rubbed the ants on the remiges of both
wings, similar to the juvenile sparrow, while the adult sparrow applied them on its fairly deteriorated rectrices. In none of the cases
were the ants consumed. These observations suggest that, at least in adult sparrows, the application of ants responded to the presence
of ectoparasites.

Resumen - Comportamiento de hormigueo activo en el Cardenal Copete Rojo Paroaria coronata y en el Chingolo Zonotrichia
capensis

Mas de 200 especies de aves efectian un comportamiento denominado “anting”, en el cudl las aves se frotan hormigas u otros
artropodos y sus secreciones en el plumaje. Se ha hipotetizado su empleo como control de bacterias u hongos de la piel, repelente de
ectoparasitos, reduccion de la irritacion de la piel durante la muda, o preparacion de las hormigas para su ingestion. En esta nota,
reporto los primeros registros de este comportamiento en un adulto de cardenal copete rojo Paroaria coronata, y en un adulto y un
juvenil de chingolo Zonotrichia capensis, quienes utilizaron hormigas Camponotus mus (Formicidae: Formicinae) para frotarlas en su
plumaje. El cardenal frotd las hormigas en las rémiges de ambas alas, al igual que el chingolo juvenil, mientras que el adulto las aplicé
en sus rectrices las cuales estaban bastante deterioradas. En ningln caso las hormigas fueron consumidas. Estas observaciones
sugieren que, al menos en el chingolo adulto, la aplicacion de hormigas respondié a la presencia de ectoparasitos.
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INTRODUCTION

Anting involves birds intentionally applying ants and their secretions to their plumage, and possibly the skin, using stereotyped
movements (e.g., Stresemann 1935, Ali 1936, Chisholm 1944, McAtee 1938, Simmons 1957, Hendricks 2016). This behavior typically
falls into two categories: passive and active anting. In passive anting, a bird permits ants to infiltrate its feathers, often by resting on an
ant mound or trail. Conversely, active anting occurs when a bird picks up an ant and rubs it on its plumage, after which the ant can be
crushed and consumed, or discarded (Ali 1936, Simmons 1957, 1966; Morozov 2015). Although ants are commonly used, birds are also
known to use caterpillars or millipedes (Clunie 1976, Wenny 1998, Sazima 2009, Klavins et al. 2014, Pérez-Rivera 2019, Coulson 2023),
and unconventional items such as mothballs (Clark et al. 1990), leaves (Cimadom et al. 2016), and fruits (Clayton & Vernon 1993). This
broader behavior, incorporating ants and other agents, has been termed "anointing" (Weldon & Carroll 2006).

Several hypotheses exist regarding the functions of anting: (1) to eradicate ectoparasites, fungi, and bacteria; (2) to cleanse the
plumage; (3) to alleviate skin irritation from new feather growth; (4) to prompt ants or other arthropods to release toxins, such as
formic acid, before the bird consumes them; and (5) to enjoy the sensation that these substances produce upon skin contact (Southern
1963, Simmons 1966, Potter 1970, Ehrlich et al. 1986, Eisner & Aneshansley 2008, Morozov 2015). Nevertheless, in many instances,
the precise adaptive reasoning behind anting remains elusive (Simmons 1985, Revis & Waller 2004, Morozov 2015, Bush & Clayton
2018).

Over 200 bird species, predominantly passerines, exhibit anting (Morozov 2015). In this note, | report two occurrences of anting
observed in a Red-crested Cardinal Paroaria coronata and an adult Rufous-collared Sparrow Zonotrichia capensis, accompanied by a
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Figure 1. Anting performed by a Red-crested Cardinal Paroaria coronata and a Rufous-collared Sparrow Zonotrichia capensis with Camponotus mus ants, in Colonia
Liebig, Corrientes, Argentina, on January 4 and 5 2002, respectively. A) Red-crested Cardinal rubbing its remiges with ants; B) Rufous-collared Sparrow rubbing its
rectrices, probably damaged by chewing lice, with the same ants (Photos by the author).

juvenile, in northeastern Argentina. These two species, common
in the area, are granivorous-insectivorous and frequent semi-
open areas, with isolated trees and shrubs, forest edges, and
open copses; however, they are also present in urban areas
(Canevari et al. 1991, Di Giacomo 2005, Segura & Arturi 2012).

METHODS

Observations were made in the backyard of a house in Colonia
Liebig (27°54'46" S, 55°49'32" W, 122 m.a.s.l.), in the province of
Corrientes, northeastern Argentina. The ad libitum observation
method was employed (Altmann 1974), using 8x40 binoculars.
During the observation, part of the anting behavior was filmed
using a Nikon Coolpix P900 camera for subsequent analysis and
a more detailed description. After the observation sessions,
several ants were collected and sent for identification by a
specialist.

RESULTS

Observations occurred during the southern summer, with hot
and dry days, with minimum temperatures of 22°C and
maximum of 40 °C (Servicio Meteoroldgico Nacional 2022). The
first observation was made on the morning of 4 January, 2022, at
7:45 h when | noticed a Red-crested Cardinal standing on the
ground at a distance of 15 m, visibly animated, and making
unusual movements as if it was staggering and losing its balance.
Using binoculars, | distinguished that the bird was near a trail of
Camponotus mus ants (Formicidae: Formicinae). This ant trail
extended 3 m from a fallen tree trunk to a mound of wood chips,
and discarded firewood remnants. The bird's interaction with
ants was swift. It would snatch an ant with its bill and then
partially open a wing, extending it forward from the wrist such
that the primary feathers were oriented vertically, with the
wingtip touching the ground (Figure 1A). At times, the bird held
its tail straight behind, but at other times, it tilted its tail to the
side, momentarily making the cardinal lose its balance. After
capturing each ant, the cardinal briskly rubbed it up and down
along the primary remiges, before discarding it with a swift bill
movement. The cardinal repeated this procedure, alternating
the wings and using different ants. Notably, the bird shut its eyes
during this process, a detail only perceptible when the recorded
video was played back in a slow motion. After approximately two
minutes, the cardinal moved away about 2 m and stopped
anting. However, two minutes later, it returned to the ant trail,
resuming the anting for another minute before finally taking
flight and departing from the area.

47

The second observation took place the following morning
at 6:45 h at the same location. An adult Rufous-collared
Sparrow was observed to be accompanied by a juvenile,
recognizable by the presence of brown streaks on the chest
(Miller 1961). The juvenile foraged in the leaf litter, whereas the
adult was positioned beside the ant trail. The adult sparrow
picked up ants with its bill and applied them to its rectrices, the
vains of which appeared to be notably worn (Figure 1B). As the
bird angled its tail to one side during this process, it frequently
lost balance, toppling backward or sideways. Like the Red-
crested Cardinal, once it rubbed its feathers on an ant, it quickly
discarded it by tossing it aside. After approximately two
minutes, the adult moved approximately 2.5 m away from the
ant trail to feed. Drawing on a lemon tree trunk, which was also
frequented by these ants, resumed its anting behavior on its
rectrices. On this occasion, the bird also applied ants to the
primary feathers of each wing twice. The procedure took no
more than 30 s. The juvenile did not seem to observe the adult
while it carried out this procedure at approximately 1.5 m away
and carried on rummaging through the leaf litter for food.
However, on two separate occasions, the young bird picked up
two ants and rubbed them against its primary feathers.

DISCUSSION

These records mark the first observations of anting behavior in
the Red-crested Cardinal and Rufous-collared Sparrow, and the
use of C. mus for this purpose.

While various authors have reported the use of
Camponotus ants for anting (e.g., Chisholm 1944, Groskin 1950,
Potter 1970, Morozov 2015), the choice of C. mus for this
purpose had not been recorded until now. These ants behave
aggressively and swiftly to attack any perceived threat (pers.
observ.). This aggressive nature may explain why the birds used
them briefly before discarding them. These, in addition to
biting, discharge the secretion of their poison glands,
composed of water and approximately 50% formic acid, free
amino acids, and peptides, through the acidopore at the end of
the abdomen. These characteristics are similar to those of other
genera of Formicinae that are used by birds for anting
throughout the world, such as Formica and Lasius, and to a
lesser extent, some species of Dolichoderinae (See Morozov et
al. 2015).

In both instances detailed herein, the observed anting
behaviors broadly mirror the descriptions provided by Simmons



(1957) in terms of postures and the method of ant application.
Notably, the Red-crested Cardinal was seen closing its eyelids
while rubbing the ants on itself, a phenomenon possibly tied to
protecting the eyes from formic acid, as noted by Ivor (1943) and
Simmons (1955).

Regarding the behavior of the juvenile Rufous-collared
Sparrow, although it initially appeared to pay no attention to the
anting activities of its “parent”, it later engaged in the same
behavior twice, targeting its wing feathers, instead of the
rectrices, as the adult did previously. Although this suggests that
the juvenile could have learned this behavior through
observation of the adult, it cannot be confirmed that this was
the case. The existing literature is inconclusive regarding
whether anting is an innate or learned behavior. However,
Heinroth (1911) documented a juvenile Dipper Cinclus cinclus
engaging in anting without prior exposure to adults exhibiting
the behavior, suggesting that it might be instinctual. Eisner and
Aneshansley (2008) experimentally demonstrated that
individuals of Blue Jays Cyanocitta cristata raised in captivity and
without previous experience performed this behavior as a step
prior to ingesting Formica exsectoides ants. Morozov (2015) also
supported this hypothesis, suggesting that inexperienced
juveniles may be stimulated to perform this behavior by
olfactory stimuli such as the odor of formic acid.

The function of anting remains a subject of ongoing debate
(Bush & Clayton 2018). Although several hypotheses suggest
anting have bactericidal, antifungal, or anti-ectoparasitic
arthropod properties, none have been definitively proven (e.g.,
Revis & Waller 2004, Clayton et al. 2010, Morozov 2015,
Hendricks 2016). The observations presented here do not
support the hypothesis regarding the preparation of ants to be
consumed. Notably, the adult Rufous-collared Sparrow was
observed applying ants to its deteriorated rectrices. This
deterioration might be attributable to the presence of chewing
lice (order Phthiraptera), which predominantly feeds on feather
tissue and dead skin (Bonser 2001). Although the deterioration
of the rectrices could indicate that the bird was about to molt,
existing data on post-nuptial and post-juvenile molting from
northern Argentina indicate that it begins from the second week
of February, extending until March-April (King 1972, Soria et al.
2012). Therefore, it is estimated that the adult and juvenile
sparrows would not have started molting at the time they were
observed. This suggests that rubbing with ants would not be
aimed at relieving skin irritation that would occur during molting
(e.g., Morozov 2015).

The typically discreet nature of anting suggests that its
occurrence might be more common than currently assumed
(Nice 1945). However, it is not predictable, and as the literature
review shows, the majority of observations of this behavior are
fortuitous. This unpredictability complicates data collection on
behavior, often spotted just once or sporadically, making
statistical analysis challenging (Ohkawara et al. 2022). Moreover,
when observed, both active and passive anting can be easily
misinterpreted (e.g., confused with grooming or sunning,
respectively) and as a result, are often not recorded in scientific
literature. Given the ecological and behavioral importance of
these interactions, researchers should document and report all
records of this type, to increase our understanding of this
behavior and the species involved.
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