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Comparative cognition: Capuchin monkeys believe
in magic
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Capuchin monkeys are unique among New World monkeys for their manual dexterity and use of tools. New
research using magical sleight of hand shows visual perception of others’ actions paralleling their manual
skills.
In the 19th and early 20th centuries, the

organ grinder was a familiar — if not

always welcome— presence in European

and American cities. These street

musicians were frequently accompanied

by capuchin monkeys, who would

perform tricks and collect coins from

spectators, as depicted in Norman

Rockwell’s painting from 1920 (Figure 1).

The use of capuchin monkeys was no

accident. Among the New World

monkeys, capuchins from the genera

Cebus and Sapajus are unique in the
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dextrous use of their hands1, for example

in their ability to make precision grips with

their thumb and fingers2, and their use3

and manufacture4 of tools. These

abilities are particularly striking as they

appear to have evolved independently

of comparable abilities in Old World

monkeys such as macaques and apes,

including humans.

These dextrous manual behaviours are

reflected in the anatomy of the monkey’s

hand itself. A range of anatomical

features differentiate the hands of
8, 2023 ª 2023 Elsevier Inc.
capuchin monkeys from closely related

New World monkeys, including the

depth of the carpal tunnel in the wrist

and the degree of flexion allowed by the

carpal–metacarpal joint of the thumb5.

These features allow the capuchin to

use at least a form of pseudo-

opposability of the thumb, if not the

perfect thumb-index opposition seen in

humans. Importantly, these anatomical

specialisations of the hand are paralleled

by specialisations of the nervous system.

These include overall expansion of the
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Figure 1. Manual dexterity in capuchin monkeys.
Norman Rockwell’s (1920) painting The Organ Grinder shows a capuchin monkey using its dextrous
manual abilities to collect coins from an audience.

ll
Dispatches
size of the cerebral cortex6, the

emergence of somatosensory area 27,

expansion of the posterior parietal

cortex8, and the presence of direct

cortico-motoneuronal projections within

the corticospinal tract9,10, a feature

closely linked to fine manual dexterity

in Old World monkeys, apes, and

humans.

The dextrous manual behaviours of

capuchin monkeys are well-established.

It remains unclear, however, what

implications these have for these

animals’ perception of the world, for

instance how they perceive actions

performed by other monkeys or people.

Research in human infants has found

that the perceptual interpretation of seen

reaches of other people changes

depending on the infant’s own

experience in producing similar

reaches11. There is suggestive evidence

that the same may be true in capuchin

monkeys. For example, they look longer

at actions performed by a human that

they have experience performing

themselves12. The unique manual

abilities of capuchins among the New

World monkeys, however, also suggest

that they may perceive actions differently

than other monkeys who do not have

these abilities. In a new study published

in this issue of Current Biology, Garcia-

Pelegrin et al.13 investigated this

question by asking whether monkeys are

fooled by magic tricks.

Magic tricks have been a source of

entertainment for centuries. Increasingly,

however, they are also being used as

scientific tools14. Recent research has

used magic tricks to probe perceptual

and cognitive processes in both

humans15 and animals16. The logic of this

approach is that magic tricks frequently

work by exploiting fundamental

mechanisms of human perception and

attention, for example mechanisms

underlying predictive extrapolation of

object motion or automatic attentional

cueing from social signals such as eye

gaze. In the famous Le Tourniquet, or

French drop trick, the magician holds

a coin in their left hand and grabs the coin

with the thumb and fingers of the right

hand. A little wave, maybe a light blow on

the fingers and — abracadabra — the

coin has vanished! However, (SPOILER

ALERT) the coin has not really vanished.

Instead, the magician has used sleight of
hand to let the coin drop into the palm of

their left hand. The trick is effective

because human viewers have strong

expectations that the movements of a

precision grip directed towards an object

result in that object being grasped.

Garcia-Pelegrin et al.13 presented the

French drop trick to three species of New

World monkey, yellow-breasted

capuchins (Sapajus xanthosternos), and

two species with less manual dexterity,

common marmosets (Callithrix jacchus),

and Humboldt’s squirrel monkeys (Saimiri

cassiquiarensis). A human experimenter

showed the monkey a food reward,

performed the French drop, and then

allowed the monkey to choose one of

the two hands. A monkey who is fooled

by the trick should search in the wrong

hand, whereas one who is not fooled

should find the reward. Like humans,

capuchin monkeys — who are able to

produce the precision grip at the core of

the trick — were highly susceptible,
Curren
searching for food in the wrong hand 81%

of the time. In striking contrast,

marmosets—who are not able to perform

a precision grip — were fooled only 6% of

the time.

If marmosets’ insensitivity to the trick is

related to their inability to produce the

seen precision grip movement, then they

should become sensitive if the trick is

modified to reflect their motor repertoire.

Garcia-Pelegrin et al.13 tested this by

presenting a variation on the French

drop in which a whole-hand power grip

is used to (apparently) grasp the coin.

Unlike the precision grip, all the monkeys

tested can and do use power grips

regularly. Remarkably, both capuchins

and marmosets were susceptible to the

power grip variant of the trick, being

fooled 81% and 94% of the time,

respectively.

These results show a striking

correspondence between the monkey’s

own manual abilities and their
t Biology 33, R351–R376, May 8, 2023 R367
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interpretation of the seen action of the

human experimenter. Capuchin

monkeys — who produce both precision

and power grips — are fooled by the

French drop trick performed both

with precision and power grips.

Marmosets — who produce power,

but not precision, grips — are

fooled only by the power grip variant of

the trick.

One complication of the results

concerned squirrel monkeys. Unlike

capuchins, squirrel monkeys do not

regularly use precision grips2 and their

thumb lacks the specialisations that

facilitate precision grips in capuchins5.

However, their thumbs do have a degree

of pseudo-opposability against the side of

the index finger that is lacking in

marmosets, and there have been reports

of tool use by these animals17. This makes

the hand dexterity of squirrel monkeys

interestingly intermediate between

marmosets and capuchin monkeys.

Contrary to Garcia-Pelegrin et al.’s13

predictions, squirrel monkeys behaved

similar to capuchins in all tasks. This

shows that they are fooled by the seen

precision grip, despite not being able to

perform this action themselves, at least

not in quite the same way as the human

magician. This result challenges any

simple interpretation of the link between

action ability and action perception. It

may be that seen actions are coded at a

level of abstraction in which even the

approximate match between the pseudo-

opposable movements of the squirrel

monkey’s hand and the full precision

grasp of the human magician is sufficient.

Of course, the immediate causes of

monkeys being fooled by the French drop

lie not in their hands, but in their brains.

Garcia-Pelegrin et al.’s study13 focused

on behaviour, but it will be important in

future research to investigate the neural

mechanisms of these effects using

neurophysiological or neuroimaging

methods. While the brain areas involved

are not known, a likely target is the

posterior parietal cortex, particularly the

region around the intraparietal sulcus.

Comparative MRI studies of brain

structure have shown massive expansion

of this region in capuchin monkeys in

which it is as much as 16 times larger than

the homologous region in marmosets8. It

is also a region known to be involved in

both action production and action
R368 Current Biology 33, R351–R376, May 8,
perception in both Old World macaque

monkeys18 and humans19. Finally, the

suggestion discussed in the previous

paragraph that the link between action

and perception may occur at a high level

of abstraction may also implicate the

posterior parietal cortex, which sits at the

top level of the hierarchy of motor

abstraction20.

The results of Garcia-Pelegrin et al.13

highlight the value of comparative studies

of perception and cognition. Differences

between species in limb anatomy and

mode of life produce striking differences

in how these animals perceive the world

around them, which can be measured

using clever experimental methods. This

research also highlights the value of

magic tricks as an experimental probe of

perception and cognition14. Capuchin

monkeys appear to experience magic

tricks in much the same way that we do.

This tells us something not only about

these monkeys, but about ourselves.
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