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Short-communication

The role of nest site availability in limiting the abundance 
of cavity-nesting birds has been confirmed by several 
studies from temperate regions (Newton 1994 and 
references therein). This issue remains relatively poorly 
investigated in the Neotropics (but see Cockle et al. 
2010, 2017) where a substantial number of families 
comprise of obligate cavity-nesting bird species (e.g., 
Psittacidae, Picidae, Dendrocolaptidae, Ramphastidae, 
Trogonidae, plus some Falconidae, Strigidae, Tyrannidae, 
Troglodytidae) (Sick 1997). However, snag (dead tree) 
availability, a common source of cavities used by birds for 
roosting or reproduction, is considered less abundant in 
tropical than in temperate forests (Guibbs et al.1993, but 
see Cockle et al. 2010) which suggests an increased role 
of the low availability of cavities for bird reproduction 
in tropical forests. Indeed, nest-box supplementation 
increases the reproduction of several cavity-nest species 
in the Atlantic Forest (Cockle et al. 2010), an evidence 
that nest site availability limits bird reproduction in these 
forests.

The Brazilian Atlantic Forest is a global hotspot 
of biodiversity that holds many endemic birds, several 
of them obligate cavity-nesters that are threatened or 
near threatened by extinction (Brooks et al. 1999). The 
Atlantic Forest is today shattered into thousands of forest 
fragments covering only c. 11–16% of its pre-Columbian 
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Forest landscapes. Supply of nest boxes and control of Honey Bees may also be considered.
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area (Ribeiro et al. 2009). Such drastic habitat loss and 
fragmentation decreased the abundance and distribution 
of many bird species through direct effects, but indirect 
effects such as a reduction in critical resources for 
reproduction, like cavities, may also be important. In the 
Amazon, forest fragmentation increases the mortality, 
damage and turnover rates of trees when compared 
to continuous forest control plots, and large trees are 
especially prone (Laurance et al. 1998, 2000). These 
effects are apparently the result of increased windthrow 
and microclimatic changes due to edge effects (Laurance 
et al. 1998, 2000). Edge effects increase sharply in 
importance once fragments fall below 100–400 ha in 
size, depending on fragment shape (Laurance et al. 
1998). Since most of Atlantic Forest remnants are small, 
irregularly shaped forest fragments (e.g., more than 80% 
of fragments are ≤50 ha; Ribeiro et al. 2009), edge effects 
are probably playing an important role in the dynamics of 
Atlantic Forest tree communities. Indeed, large hardwood 
long-lived tree species are often replaced by small, 
softwood and short-lived tree species in Atlantic Forest 
fragments (Tabarelli et al. 2008), which are unlikely to 
offer adequate opportunities for birds that reproduce in 
cavities (Cockle et al. 2010, 2017, Katayama et al. 2017). 
As the availability of cavities decreases, it is expected 
an increasing number of disputes among birds over the 
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available cavities. Indeed, intense disputes over cavities 
have been reported in some Atlantic Forest fragments 
(Pizo 1996). 

Here I report an unusual dispute over a tree 
hole among three cavity-nesting bird species in the 
Caetetus Ecological Station (22o24'11''S; 49o42'05''W) 
(hereafter Caetetus), in southeastern Brazil. Caetetus is 
an old-growth semideciduous forest fragment (2178 
ha) surrounded by pasturelands and field crops. On 
15 September 1999, at 09:39 h I observed four Blue-
winged Macaws (Primolius maracana (Vieillot, 1816)) 
on a large live tree (Fabaceae) approximately 23 m high. 
One Macaw was perched vertically and projected its 
body and head several times towards a 10 cm hole that 
was located at a height of 9 meters. The latter bird was 
calling and pecking in an aggressive manner, while other 
two P. maracana alternated calls and short flights around 
the tree crown and over the individual on the trunk. A 
few minutes later two Black-necked Aracaris (Pteroglossus 
aracari (Linnaeus, 1758)) chased away all P. maracana 
and flew towards the tree hole. One of the Pteroglossus 
alternated pecks in the hollow with visual inspections of 
the entrance, while the other one remained perched on 
the tree crown. Whenever a P. maracana tried to return, 
it was promptly chased away by the Pteroglossus which 
flew directly at it. Each Pteroglossus frequently switched 
position with one another, alternating c. 30 s of pecks 
with 3–5 min of vigilance on a nearby branch. After 1 
h, during a short rest taken by the Pteroglossus, two adult 
P. maracana left the tree hollow and flew away. At that 
point, both Pteroglossus entered the cavity. They remained 
inside the hollow and at the entrance until noticing me 
(30 min), then flew away. At 11:40 h two Scaly-headed 
Parrots (Pionus maximiliani (Kuhl, 1820)) perched on 
the tree and one of them started to inspect the hole. 
Suddenly, two P. maracana chased away both Pionus and 
occupied the cavity. At 11:58 h they noted me and flew 
to a nearby tree, and the observation ended. I did not see 
any signs of egg or nestling predation by the Pteroglossus 
during my observations. All birds involved were probably 
mated pairs in nest competition based on their aggressive 
behavior towards other birds, since reproductive cycle 
starts in September, lasting until January (Sick 1997).

At least 26 species of obligatory cavity-nesting 
birds occur in Caetetus together with other animals (e.g., 
Black-lion Tamarin [Mikan, 1823], marsupials, bees) (A. 
V. Christianini pers. obs.). It is likely that there will be 
overlap in hollow size used by these species, which are not 
primary excavators of cavities. Several local cavity-nesting 
birds are medium sized (233–293 g for P. maximiliani 
and P. maracana; Collar 1997) requiring cavities in large 
trees for reproduction (Carvalho & Carvalho 1992, 
Cockle et al. 2010). Despite habitat fragmentation may 
increase the scarcity of large cavities, two new elements 

may be reinforcing the constraints to the reproduction 
of large cavity-nesting birds in Atlantic Forest fragments: 
an increase in the abundance of common opossums 
(Didelphis spp.) in response to forest fragmentation 
(Fonseca & Robinson 1990), and Africanized Honey Bees 
(Apis mellifera Linnaeus, 1758) introduced by European 
settlers. Both often supplant birds when competing for 
nest-cavities (Guedes & Harper 1995, Tubelis & Tubelis 
2000). Studies with nest-box provisioning in Atlantic 
Forest fragments often report high rates of boxes occupied 
by opossums and Honey Bees (Tubelis & Tubelis 2000, 
A.V. Christianini, unpub. data). The synergistic effect 
of forest fragmentation and the increasing abundance 
of opossums and Honey Bees might be increasing the 
competition for large cavities in Atlantic Forest fragments. 
However, further research is needed to access the extent of 
this circumstantial evidence (e.g., Cockle et al. 2010) and 
to confirm the adequacy of management options to keep 
an adequate availability of hollows for bird reproduction, 
such as an active management of snag availability, supply 
of nest boxes and control of honey bees.
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