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Summary
O’Hara et al. (Current Biology, 31, 4512–4520, 2021) show that wild Goffin’s cockatoos (Cacatua goffiniana) exhibit tool-
related abilities at levels previously demonstrated by nonhuman primates or, in birds, only by those raised in captivity. Their 
data provide information about the cognitive and ecological underpinnings of this behavior and provide the impetus to search 
for additional examples of convergent evolution in avian and mammalian lines.
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No nonhuman has ever exhibited anything comparable to the 
combinations of advanced faculties demonstrated by most 
civilized humans. However, evidence for some behavior 
patterns once considered unique to humans have been found 
in other species, particularly basic abilities relating to tool use 
and tool manufacture (see Colbourne et al., 2021). The data 
are indeed striking, although one can argue that these abilities 
have been exhibited by only a small number of nonhuman 
species, and that of these demonstrations, quite a few, though 
clearly not all, occurred in subjects that were captive and often 
enculturated (i.e., lived with humans or in situations providing 
environmental exposure not unlike that given to human 
children). The latter observation is particularly true for parrots, 
which are considered (along with corvids) the primates of the 
avian world: Only extremely limited evidence existed in nature 
for psittacine behavior involving possible tool use/manufacture 
(e.g., Goodman et al., 2018; Osuna-Mascarö & Auersperg, 
2018). Now, however, O’Hara et al. (2021) present detailed 
evidence for the use and manufacture of two distinct tool sets in 
wild Goffin’s cockatoos (Cacatua goffiniana) and demonstrate 
that the observed behaviors are not a likely consequence of 
extensive enculturation in captivity. Though detractors may 
argue that the research is a single case study, that the behavior 
patterns were observed in wild-caught individuals, and that 

only indirect evidence was found from which equivalent 
actions could be inferred to occur in the field, O’Hara et al. 
emphasize throughout that their point was to convey the 
potential implications of their findings. Consequently, those 
implications are the focus of my commentary.

One issue, already highlighted in O'Hara et  al. (2021), 
bears further mention: How much, if any, cognitive processing 
is involved in the observed behaviors (e.g., Colbourne et al., 
2021)? Do they require more than trial-and-error honing of an 
instinctual set of actions, more than adapting innate behaviors to 
a different substrate? Is only a low-level form of learning involved, 
possibly based on some inherent – if limited – predispositions? 
Do the patterns exhibit cultural traditions – are they wide-spread, 
variable within the species, likely transmitted via social learning? 
Or are they entirely innovative and currently restricted to a few 
individuals? Previous research shows that the construction and 
use of tools by birds in the wild, reported primarily for Galapagos 
finches (Cactospiza pallida) and New Caledonian crows (Corvus 
moneduloides), appear to exist species-wide; the basic behaviors 
seem to require neither observational learning nor extensive 
reasoning abilities, but instead appear to depend most likely on 
the refinement of innate abilities (see Colbourne et al., 2021). In 
contrast – at least for the extraction of one particular food – data 
presented by O'Hara et al. (2021) suggest a concerted level of 
reasoning, with deliberate, sequential use of different tools 
constructed for specific purposes and behaviors that – possibly 
because of their complexity – do not seem to be easily acquired 
through observation. That the reported behaviors – at least for now 
– appear to be context-limited should be considered less a concern 
about the level of cognition involved than a call for more intense 
field observations. For example: How might these cockatoos react 
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to the presence of a different type of challenging food – could they 
adapt their current tool-kit to a totally novel situation, or devise an 
equally efficient means of solving another form of extraction? One 
might still argue that the innovative behavior patterns previously 
observed in Goffin’s cockatoos in captivity (Colbourne et al., 
2021) and the current behaviors described by O'Hara et al. (2021) 
are all based on some inherent cognitive architecture – that is, 
something innately specified – but what is then unclear is the 
broadness of that architecture: Is it responsible for the existence 
of an overall extensive, general intelligence, or one specific to 
tools? This question leads to my second point.

Most descriptions of tool use and manufacture by nonhumans 
in nature involve primates (see Colbourne et al., 2021) – creatures 
that, unlike birds, are morphologically and genetically close to 
humans. However, O’Hara et al.’s (2021) data should not be 
entirely surprising: Parrots’ claws, though not as flexible as hands, 
do enable grasping; their vise-like beaks can exert pressure of 
over 100 PSI; their thick, extremely sensitive tongues – muscled 
and articulated – permit considerable manipulative capacity. 
Studies have also shown that the avian lineage has evolved brain 
structures that, although anatomically distinct, provide processing 
power comparable to that of primates (reviewed by Herculano-
Houzel, 2020). But what makes the findings of the current paper 
particularly intriguing is that cockatoos are a distinct branch of the 
parrot family, separated from most other psittacines by probably 
40 million years of evolution. Might the behavior patterns 
described be unique to wild cockatoos – that is, be a consequence 
of some tool-related evolutionary quirk, rather than a general 
capacity for intelligent psittacine behavior – and thus be found 
in no other parrot in nature? Or does demonstration of behavior 
that requires high levels of flexible cognition by birds – whose 
last common ancestors with mammals were dinosaurs – provide 
a potent argument for the existence of convergent evolution of 
intelligent behavior including, but not limited to, that involving 
tools? The work of O’Hara et al. (2021) should spark interest 
in similarly focused research on other distantly related parrot 
species, particularly those living on different continents and in 
very different ecosystems (e.g., expanding the number and breadth 
of studies such as that by Goodman et al., 2018).

Probably the most interesting issue is one not discussed in 
detail by O’Hara et al. (2021): Might their observations relate 
to the recent development or evolution of a novel behavior 
that is a consequence of emerging ecological pressures? The 
behavior described is clearly effortful and time-consuming. 
Had it been observed solely in captivity, one might argue that 
it was a form of contrafreeloading – somewhat playful actions 
with respect to food extraction in which subjects engaged 
as a means of, for example, avoiding boredom. However, 
contrafreeloading – rarely observed at a statistically significant 
level even in captivity – would be much less expected in the 
wild, where optimal foraging is often a matter of survival. Thus, 
the question arises as to whether this effortful, tool-requisite 

behavior may have been created for opening this specific fruit 
because other food sources involving less intense labor were 
becoming scarcer – possibly a consequence of climate change 
or habitat destruction? O’Hara et al. (2021) also note that all 
parts of Wawai plants contain toxic cardenoides, raising the 
question of why the cockatoos would extract the seeds at all: 
Are cockatoos one of the few species that are insensitive/less 
sensitive to these toxins, allowing them to exploit a specific 
niche that in times of plenty might otherwise be disregarded? 
Could acquisition of this behavior thus eventually provide 
an adaptive advantage? Might cockatoos with this skill-set 
be more likely to survive, to produce more offspring? Might 
they be likely to transfer their knowledge to these offspring? 
Such questions cannot be easily answered but do set the stage 
for additional research programs devoted to this increasingly 
interesting species.

In sum, O’Hara et al.’s (2021) findings, although based 
on a single case study, not only provide data on a novel set of 
skills in a wild parrot but may also act to catalyze new avenues 
of study. Parrots – generally accepted as having advanced 
cognitive capacities, but with only a few of their species 
known for tooling behavior in captivity – may now become 
subjects of increasingly detailed studies in nature and possibly 
expand our notion of convergent evolutionary abilities.

Data availability The article contains no data.
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