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The use of tools was a determining factor for the
biological and cultural evolution of the human species
(Richerson and Boyd, 2006). The first studies addressing
the use of tools by other animals in the context of food
resource collection consider as “true” tools those that are
detached from a substrate and held by the animal in the
hand or mouth, as an extension of their bodies (Goodall,
1964). Several studies on this theme have mainly focused
on manipulative animals with large brain capacity, such as
several species of primates (Goodall, 1964; Moraes et al.,
2014; Falético et al., 2017).

Unlike mammals, birds do not have hands to manipulate
a tool. Despite the fantastic ability to use the beak for the
fabrication and “handling” of tools, displayed by members
of the family Corvidae (Hunt, 1996; Rutz et al., 2007, 2010),
records of this practice in other groups of birds are mainly
associated with another category of tools, the “borderline”,
which include objects that are part of a substrate, such
as anvils against which prey items are struck, baits that
are deposited in water to attract fish, spines to hold food,
among others (Hunt et al., 2002; Lefebvre et al., 2002).

However, obtaining observational data on these
behaviors by birds in nature is still a challenge. In the
Neotropical region, these records are scarce. Among them
are the observations made by Sazima (2007). In his study,
the author describes the use of baits by Butorides striata
(Linnaeus, 1758) to attract fish. There are also observations
on the use of a stone anvil by Taraba major (Vieillot, 1816)
to break land snail shells made by Efe et al. (2015). Here,
we present what appears to be the first record of tool use
by Guira Tanager (Hemithraupis guira) (Linnaeus, 1766). We
recorded the use of cavities in branches, which helped in the
“handling” (holding or moving with the beak) of diaspores
of Camboata (Cupania oblongifolia) Mart. (Sapindaceae)
during removal of arils in a Brazilian Atlantic Forest area.

The observations were made during a study on frugivory
and seed dispersal by birds in the Pedra Talhada Biological
Reserve, an area of Atlantic Forest covering about 4,000
ha, located between the states of Alagoas and Pernambuco
in northeastern Brazil. During the month of January 2020,

we carried out direct visual observation sessions between
6:00 am and 12:00 am in two Camboata individuals in a
forest edge area, totaling 12 hours of observations. We
used 8 x 32 mm binoculars and a photographic camera
to record the behavior of the birds.

Guira Tanager is a species of the family Thraupidae
that measures about 13 cm in total length and weighs
about 10 g. It has sexual dimorphism; the male has black
head and throat sides while the female has olive head and
yellowish chest. It is found throughout most of Brazil and
is common on the edges of wet and dry forests. It feeds
mainly on fruits and nectar (Sick, 1997).

Camboatd is an endemic tree of the Atlantic Forest that
can reach about 20 m in height, occurring throughout
the extension of this forest in Brazil. Its fruits are three-
winged dehiscent capsules enclosing ellipsoid seeds with
an orange aril, rich in lipids and proteins (Lorenzi, 1998).

During our observations, we considered a visit to be
the period in which the bird arrived and remained feeding
until leaving the plant or our field of vision. We collected
beak width measurements from two adult individuals
of Guira Tanager (one male and one female) from the
ornithological collection of the UFPE. We also randomly
collected 30 Camboata seeds with aril for collection of
morphometric data (length and width) with the aid of a
digital caliper with a precision of 0.01 mm.

We recorded a total of 26 visits by Guira Tanager to
Camboata. In 22 visits, the birds used a cavity in one
of the plant’s branches to support the seeds during the
removal of the aril. When the beak width was smaller than
or just as large as the seeds (Table 1), which could pose a
limitation for handling and ingestion, the birds collected
the diaspores and took them to a cavity surrounded by
mosses in a branch of the Camboatad individual. Using this
cavity, the birds were able to manipulate and remove the
entire aril, without dropping the seeds to the forest ground.
In total, we observed 58 processed seeds (Figure 1). The
birds also showed the behavior of removing seeds that
had already been processed from the cavity when there
were between 5 and 7 seeds in there.
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Figure 1. Use of branch cavities by Guira Tanager (Hemithraupis guira) to aid in the removal and ingestion of arils of Camboata (Cupania
oblongifolia) seeds in the Pedra Talhada Biological Reserve, northeastern, Brazil. (A) Male individual of Guira Tanager collecting Camboata
seeds; (B) Cavity used; (C) Male individual of Guira Tanager removing and ingesting the aril; (D) Female individual of Guira Tanager

removing and ingesting the aril. Photos: Leonardo B. da Silva.

Table 1. Morphometry of Camboatd (Cupania oblongifolia) seeds
and measures of beak width of Guira Tanager (Hemithraupis guira).

Seeds (mm) Beak width (mm)
Length Width Male Female
9.11 £ 0.66 741 +0.44 771 7.18

Most visits (84.61%) were made by two individuals
(couple). However, on one occasion, we observed the
simultaneous visitation of two pairs, but one of them
did not use the cavities to remove the arils. This same
pair collected the diaspores and dropped them during
manipulation, with no success in feeding. We observed
that those individuals also consumed small pieces of aril
without removing the seeds from the fruits.

In addition to having a small beak width, Guira Tanager
belongs to a group of birds known as mashers, which
are more efficient in exploiting small diaspores (about
4 mm in diameter) (Levey, 1987). Low food availability
or nutritional advantage may be ecological factors that
motivated the use of tools instead of conventional foraging
techniques (Rutz et al., 2010). In fact, in the period of our
observations, few ornithochoric species (with diaspores
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attractive to avifauna) had their fruits dispersed, and all
had diaspores above 4 mm, some with dimensions much
larger than the beak of Guira Tanager, as for example Vitex
polygama Cham. (about 15 mm), Talisia sp. (about 10 mm),
and Byrsonima sericea DC. (about 10 mm).

Diaspore size can represent a barrier to the foraging
activity of birds. Larger diaspores are ingested and better
utilized by birds that have larger beak width, which in
turn disperse them by endozoochory (Silva and Tabarelli,
2000). However, the use of the cavity made it possible for
the birds to completely remove and ingest the aril at all
times. Although we observed that during the cleaning
of the cavity, the seeds were dropped to the ground in
the vicinity of the mother plant, which may hinder the
establishment of new individuals (Santos et al., 2006). The
use of this tool can also lead to the process of synzoochory
(transport of diaspores) because the birds transported the
seeds in their beak to be processed farther away from the
plant of origin.

Guira Tanager birds live in pairs or in small groups that
accompany mixed flocks during foraging activities (Sick,
1997). This behavior can favor learning processes among
individuals. Thus, the use of cavities could be imitated or
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transmitted to new generations, as observed in species of
the family Corvidae (Rutz et al., 2010).

In the Neotropical region, the ecological and evolutionary
context, and the adaptive importance of tool use by birds
are still poorly understood. Thus, valuable insights can be
gained through studies that assess ecological processes
such as frugivory and seed dispersal. Brazil has one of the
greatest bird diversity in the world, and in the Atlantic
Forest, many of them include fruits and seeds in their
diets (Sick, 1997; Silva and Tabarelli, 2000). Monitoring
the feeding behavior of these birds with a closer look can
help us understand different questions, such as: what are
the environmental pressures that favor the use of those
tools? How is this ability transmitted to other individuals?
How can the use of cavities influence ecological processes
such as seed dispersal?
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