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Pretend play witnessed in the wild

Chimpanzees, especially young ones, have an extraordi-
nary photographic memory for fleeting visual events (Inoue
and Matsuzawa 2007). Humans may have lost this kind of
memory, in a tradeoff that saw us acquiring the power of
imagination. Imagination is what allows us to think about
and contemplate things we do not experience directly (Mat-
suzawa 2009; Saito et al. 2014). It provides the basis for
language and symbol use, and also understanding others’
minds, sharing ideas, and giving a helping hand. We can
imagine what it is like for families and friends who might be
suffering, or celebrating, in far and remote places.

The first clear evidence of imagination in human devel-
opment appears in the form of pretense or pretend play.
Toddlers of around 1-2 years old begin to express their
imagination, with wooden blocks becoming vehicles and
cardboard boxes becoming houses or shops. Pretend play is
a form of symbolic play where children typically use objects
or actions to represent other objects or actions using their
imagination. Pretense is believed to be an innate capacity in
humans because it is universal and emerges in a sequence of
stages (Eible-Eibesfeldt 1989; Fein 1981; Lillard 1993; Lil-
lard et al. 2013; Piaget 1962). The development of pretend
play is quite predictable: it begins with object substitutions
and transforms into more complex role-play. Piaget (1962)
considered language, deferred imitation, and pretense as
evidence of representational capacity in human children.
These abilities are inter-related and first appear in children

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s10329-020-00836-z) contains
supplementary material.

P4 Tetsuro Matsuzawa

matsuzawa.tetsuro.8w @kyoto-u.ac.jp

Kyoto University Institute for Advanced Study, Kyoto, Japan
Primate Research Institute, Kyoto University, Inuyama, Japan

Chubu University Academy for Emerging Sciences, Kasugai,
Japan

=

Check for
updates

around 1-2 years old. But what are the evolutionary origins
of pretense?

The following sections summarize my observations of
pretense in chimpanzees, humans’ closest evolutionary
relatives. These episodes happened in natural chimpanzee
habitats in Africa. Many field studies have focused on tool
use to shed light on chimpanzees’ behavioral flexibility
and intellectual abilities (McGrew 1992; Sanz et al. 2013;
Whiten et al. 1999; Yamakoshi 2001). However, much less is
known about other aspects of intellect, such as imagination
and symbol use. Long-running observations of chimpanzees
in the wild sometimes capture interesting episodes that are
related to those capabilities. This article tries to assemble
various pieces of evidence that illuminate the developmen-
tal stages of pretense in chimpanzees. By also drawing on
observations from captivity, I ultimately attempt to bridge
fieldwork and laboratory work to understand the evolution-
ary bases of imagination and symbol use, long held to be
unique to humans.

My colleagues and I have been studying wild chimpan-
zees at Bossou-Nimba, Guinea, West Africa (Sugiyama and
Koman 1979; Matsuzawa et al. 2011). I started my fieldwork
in February 1986, in Bossou. Since then, I have returned
to the field almost every year to observe the chimpanzees.
We have paid close attention to their tool use, especially
their use of stone tools to crack open nuts (Matsuzawa 1994;
Inoue-Nakamura and Matsuzawa 1997; Biro et al. 2003).
Field experiments on tool use are carried out in two outdoor
laboratories called “Bureau” and “Salon,” where we have set
up video cameras to record the chimpanzees’ behavior. We
are currently working to consolidate our footage recorded at
Bossou over three decades into a systematic video archive
for future analyses (Schofield et al. 2019). Thus, the epi-
sodes we witnessed in the field are not anecdotes, but video-
recorded facts with fundamental information about each
event: “4W1H” (When, Where, Who, What, and How).

I will introduce three episodes of pretend play that I wit-
nessed in the forest: (1) wearing a grass head cushion by a
3-year-old juvenile male (Fig. 1a), (2) hyrax-toying by an
8.5-year-old female, and (3) playing with a log doll by an
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Fig. 1 a Flanle wearing grass head cushion (photo by Anup Shah and
Fiona Rogers). b Outdoor laboratory named “Salon” for field experi-
ments. We hid ourselves behind a grass fence about 15 m from the
chimpanzees (photo by Tetsuro Matsuzawa). ¢ Grass head cushion for

8-year-old female. These observations correspond to the
three developmental stages of pretend play identified in
children: in the first, a real object was used for play; in the
second, an object that was somehow similar to the real object
was used; and in the final case, an object that was quite dif-
ferent from the real one was used.

A 3-year-old male chimpanzee wears a grass
head cushion

A young juvenile male happened to find a human-made

grass head cushion used by local people for carrying loads
on their heads. He immediately put it on his head while
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transporting oil palm (photo by Shinya Yamamoto). d Flanle wearing
the grass head cushion manages to evade his mother as she playfully
chases him (photo by Anup Shah and Fiona Rogers)

standing up and walked bipedally. The young chimpan-
zee, named Flanle, was born on September 14, 2007. The
episode happened on January 2, 2011, when Flanle was 3
years and 3 months old. He was always accompanied by
his mother, Fanle, and often by his grandmother, Fana,
as well. Two researchers, Shinya Yamamoto and I, were
present and video-recorded the entire episode, while two
professional photographers, Anup Shah and Fiona Rog-
ers, took pictures (two of which are used as cover illustra-
tions for Volumes 57 and 58 of Primates). Our summary
of the behavior was originally reported by Matsuzawa and
Yamamoto (2011) in Japanese (Supplementary video 1 and
openly accessible video: https://youtu.be/agze3WFMsuw).


https://youtu.be/agze3WFMsuw
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The episode happened in the “Salon” outdoor labora-
tory of Mont Guein, where we conducted field experiments
on stone tool use for cracking oil-palm nuts. In the Salon,
there were natural oil-palm trees and stones, and a tree that
had a natural hollow in the trunk. Experimental manipula-
tions were minimal: we simply added extra palm nuts to
the naturally fallen ones, poured fresh water into the tree
hollow, and sometimes moved the available stones around.
The Salon was located on the path between two forests, so
the chimpanzees frequently passed through it during their
daily travels. We followed the chimpanzees every day and
when it looked like they were headed towards the Salon,
we went on ahead to set up our experiment and waited
for them to arrive. We hid ourselves behind a grass fence
about 15 m from the chimpanzees (Fig. 1b). During the
study period from December 16, 2010 to January 5, 2011,
there were in total 33 “parties” (subsets of the full group)
and 163 chimpanzee visits to the Salon. The mean party
size was five chimpanzees, and they stayed at the Salon
for about 39 min on average. We recorded 1274 min of
tool-use behavior during this period.

On January 2, we asked a local assistant to bring a
“regime” of oil palm to replenish the field laboratory. One
regime—the bunch in which the nuts naturally grow—con-
tains about 300 nuts and weighs more than 10 kg. The red,
oily outer soft tissue of the nuts is eaten, and the hard shell
cracked open to access the edible kernel inside as well. A
regime is heavy and spiky, so to transport it villagers place
a cushion on their head, and then lift the regime onto the
cushion (Fig. 1¢). The cushion is called “Mini” in Manon,
the local language, and people using Minis in this fashion
is a very common sight. Without a doubt, Bossou chim-
panzees have also often seen this human way of transport-
ing loads. Minis can be made of cloth or improvised on
site using other materials such as grass and leaves. On this
occasion, a porter quickly made a cushion from oil-palm
leaves on which to bring the cropped regime to the Salon.
When he put down the regime, the cushion also fell to the
ground, where the porter abandoned it because it was of no
further use to him. This was unremarkable, and the Mini
merged so well into the surrounding vegetation that at first
we did not notice it on the ground.

A group of six chimpanzees arrived at the Salon at
12:14: two adult males (Tua and Foaf), and two adult
females (Pama and Jire) accompanied by their respective
offspring (Peley, male, 12 years 8 months; Joya, female,
6 years 4 months). They started to perform two kinds of
tool use behavior: using stones as anvil and hammer to
crack oil-palm nuts and using leaves as sponges to drink
water from the tree hollow. At 12:23, Jeje, the 13-year-old
alpha male of the community, arrived and joined the tool-
use session. All seven chimpanzees also started grooming
each other.

At 12:33, three more chimpanzees, Fana, Fanle, and
Flanle arrived. Flanle immediately found the Mini that had
been left on the ground. At 12:37, he picked it up and put it
on his head just like a laurel wreath or grass hat. He stood
upright and walked bipedally while wearing the grass cush-
ion, similar to what a villager might do before lifting a load
onto the head (Supplementary video 1; It is also available
at the following website: https://youtu.be/agze3WFMsuw).
None of the other chimpanzees paid any attention except
Flanle’s mother, Fanle. As if she thought it might be dan-
gerous, Fanle chased Flanle to get him to stop playing with
the Mini (Fig. 1d). Bossou chimpanzees are accustomed to
encountering human-made dangerous objects in the forest
and are even known to break wire snares when encountered
(Ohashi and Matsuzawa 2011). Flanle managed to evade his
mother and continued his pretend play. Both chimpanzees
then showed relaxed facial expressions, indicating that the
situation was not dangerous.

The grass head cushion started to come apart because of
Flanle’s playful handling, and eventually turned back into
a simple oil-palm leaf. At 12:41, Flanle stopped the play
and turned his attention to other things and to his fellow
chimpanzees. He started trying to crack open oil palm nuts
with a hammer stone he held in his left hand, but he was
not yet able to succeed at this. He also climbed onto his
grandmother’s back.

Was Flanle copying the actions of humans he had previ-
ously observed using Minis? At this point, it may be worth
exploring the concept of behavioral copying in some depth.
Imitation can be divided into two categories. The first is
called immediate imitation, which means copying a model’s
action immediately in front of the model. Chimpanzees in
the wild show plenty of examples of immediate imitation
in the course of acquiring stone tool use. In this case, [ use
the word “imitation” to refer to copying behavior based on
repeated exposure. Immediate imitation attempts in wild
chimpanzees are not always successful. Apes do not ape. It
takes a long time for young ones to learn how to use stones
efficiently to crack open nuts (Inoue-Nakamura and Matsu-
zawa 1997). In contrast, “true imitation” means copying a
completely new behavior that was not in the actor’s existing
repertoire. True imitation is an extreme case of immediate
imitation in which behavioral copying is based on a single
exposure rather than repeated ones. Laboratory tests such
as the “Do this!” game have revealed that chimpanzees
are capable of this kind of true imitation to some extent
(Myowa-Yamakoshi and Matsuzawa 1999; 2000).

The second (and more advanced) category of imitation
is called deferred imitation, in which the model’s action
is imitated not immediately, but some hours or days later,
even in the absence of the model (Heimann and Meltzoff
1996). Deferred imitation is close to pretense in which an
original thing or action is replaced with something similar.
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If we apply this definition, chimpanzee Flanle performed
deferred imitation of a human model using the cushion to
carry a heavy object on the head; no model was present.
However, there might be another way to explain Flanle’s
actions: affordance (Lockman 2000). The shape of the Mini
itself may afford the action of wearing it on the head. How-
ever, it is notable that the chimpanzee performed the action
of not only wearing the Mini, but also adopting a human-like
upright posture and walking bipedally. These facts support
the interpretation that Flanle truly imitated the novel action
of wearing the head cushion at the first opportune moment
after repeated exposure to scenes of humans wearing Minis.
This inter-species imitation involves representations of both
body image and action: wearing a grass cushion and pretend-
ing to walk like humans. Therefore, I propose this episode
as an example of deferred imitation and also a rudimentary
form of pretend play. This observation represents the use of
a real object for play as described in the introduction as one
of the developmental stages of pretend play.

An 8.5-year-old female chimpanzee toys
with a hyrax

In another episode, we observed that an adolescent female
carried a dead hyrax into her night nest, slept with it for one
night, and groomed the corpse before abandoning it later
the next morning. The subject, named Vuavua, was born in
the middle of 1991. The episode happened on January 18,
2000, when Vuavua was 8.5 years old. By that time, Vua-
vua was quite independent from her mother Velu, and was
often in the company of playmates of a similar age. Four
researchers, Satoshi Hirata, Shiho Fujita, Gaku Ohashi, and
I, observed this episode together, and it was video-recorded
by Hirata. Detailed behavioral descriptions are available in
separate reports (Hirata et al. 2001; Hirata and Mizuno 2011
and documented below (Supplementary video 2 and openly
accessible video: https://youtu.be/Umr3iy-OQCQ).

On January 18, we were observing a group of chimpan-
zees in the northern area of Mont Gban, a sacred hill covered
with large trees. At 17:04, an 8-year-old male named Yolo
emerged, climbed a tree, and then descended again into the
bush below. At this point, a total of 13 individuals were
present: two adult males (Tua and Foaf), five adult females
(Fana, Jire, Kai, Velu, and Yo), one adolescent male (Yolo),
two adolescent females (Vuavua and Fotaiu), one juvenile
female (Juru), and two infants (Fanle and Jeje). Yolo climbed
the tree holding a live western tree hyrax (Dendrohyrax dor-
salis) in one hand. Juru, a 6-year-old female, followed him
immediately and stayed close to him. Yolo swung the hyrax
in the air, pounded it against branches several times, and
wandered about in the tree with a play face. The adults did
not appear interested in the hyrax, and continued to feed on
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fruits and leaves. Hyraxes are not in the Bossou chimpan-
zees’ “prey image” (Boesch and Boesch 1989; Hirata et al.
2001; Hockings et al. 2012; Hosaka et al. 2020)—meaning
they neither consume this species nor perceive it as potential
food. At 17:09, Yolo dropped the hyrax into the low vegeta-
tion, then immediately descended, followed by Juru. The
hyrax screamed intermittently.

At 17:26, Vuavua emerged from the bush, hyrax in hand,
and climbed a nearby tree (Fig. 2a). The hyrax looked dead.
Vuavua tapped it with her hand and foot, swung it in the
air, and moved about in the tree carrying the hyrax on her
shoulder or in her “thigh pocket” (i.e., holding it between her
abdomen and thigh). Fotaiu (8.5-year-old female) and her
young sister Fanle (2 years 3 months) approached Vuavua
and stayed close to her. Three adult females passed Vuavua
in succession, but none of them showed any interest in the
hyrax. Vuavua carried the hyrax into another tree, and made
a nest. She abandoned this first nest, carried the hyrax to
another tree 30 m away and prepared a second nest. For
about 1 h between 17:46 and 18:47, while in the night nest,
Vuavua treated the hyrax as a chimpanzee mother might treat
her infant (Fig. 2b): grooming it with her fingers and mouth.

The next morning, January 19, 2000, at 07:28, we found
Vuavua with the dead hyrax in a tree near her previous
night’s nest: she was grooming the corpse. At 07:48, the
young adult female Pili (12 years old) and her son Pokuru
(3 years 4 months) approached and observed Vuavua and
the hyrax. At 08:03, Vuavua descended from the tree and
traveled with three other individuals, carrying the hyrax
sometimes in her hand and sometimes in her thigh pocket.
At 08:16, Vuavua moved away and we lost track of her until
10:36, when she no longer had the hyrax. At 14:30, we found
the dead hyrax on the ground about 300 m away from the
tree that Vuavua had first climbed with it.

The hyrax was an adult male, weighing 2.3 kg. Its crown-
rump length was 42 cm. As already mentioned, Bossou
chimpanzees are not known to eat western tree hyraxes. The
treatment of the hyrax by the adolescent chimpanzee can be
considered as a kind of play. Similar behaviors have been
witnessed in bonobos’ (Pan paniscus) treatment of sympat-
ric monkeys (Sabater Pi et al. 1993; Thobe 1990). Sabater Pi
et al. (1993), for example, observed an adult bonobo carry a
dead red-tailed monkey (Cercopithecus ascanius) and groom
it as if it were another bonobo.

Vuavua became pregnant the following year, and gave
birth to her daughter, named Veve, in May 2001. Unfortu-
nately, Veve died in a flu-like epidemic in 2003, at the age of
2 years 6 months (Humle 2011). Vuavua continued to carry
the infant’s dead body for 19 days (Biro et al. 2010, Fig. 2c).
A similar kind of affection might have been underlying the
maternal behavior she had shown toward the hyrax carcass.
A newborn chimpanzee weighs about 1.8 kg (n = 84, Udono
et al. 1999) and measures about 28 cm crown-to-rump
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Fig.2 a Vuavua holding the hyrax (photo by Satoshi Hirata and Gaku Ohashi). b Vuavua grooming the hyrax (photo by Satoshi Hirata and Gaku
Ohashi). ¢ Vuavua holding her dead infant Veve (photo by Tetsuro Matsuzawa)

(Hamada, unpublished data). Weight increases with age,
and the crown—rump length reaches 43 cm, the same size as
the hyrax, at 1.5 years of age (Hamada, unpublished data).
Vuavua’s hyrax-toying involved carrying and grooming the
carcass as if it somehow resembled a 1.5-year-old infant
chimpanzee. This observation represents the use of an object
similar to the real object for play as described in the intro-
duction as one of the developmental stages of pretend play.

An 8-year-old female chimpanzee plays
with a log doll

In the third episode, a young female carried a log doll while
following her mother who was carrying her sick infant. The
subject was a female chimpanzee named Ja, born in late
1983. The episode happened on January 16, 1992, when Ja
was 8 years old. Ja was almost always with her mother Jire,
35 years old, and her younger sister Jokro, aged 2.5 years.

The log-doll episode is part of the story of the death of Jokro
(Matsuzawa 2020a).

The infant chimpanzee Jokro caught a respiratory disease,
which resulted in her death after a short illness. As the only
researcher present at the time, I video-recorded events at the
Bureau for 16 days before Jokro’s death and 27 days thereaf-
ter. The log-doll episode happened when the sick infant was
still alive and being carried by her mother. I recorded the
log-doll episode, described below, using a still camera and
detailed it in a separate report (Matsuzawa 2011).

On January 16, Jokro’s condition was worsening. She
was sitting on the ground, hardly moving, near her mother.
Jokro’s older sister Ja walked over to Jokro and invited her to
play. When Jokro did not respond to Ja’s touch, Ja attempted
to get Jokro to play by bending a shrub in her direction. Still,
the sick infant did not move. After some nut-cracking, the
three chimpanzees ascended to feed on fruits of Antiaris
africana trees. Jokro was clinging to her mother.

After eating some fruits, Jire carried Jokro on her back
while she moved from one tree to the next. Ja was following
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the mother—infant pair in the canopy when she stopped in
a huge Aningeria tree, and broke off a dead branch, ending
up with a piece about 50 cm long and 10 cm in diameter. Ja
then placed this log on her shoulder and continued follow-
ing her mother. Ja shifted the log from her shoulder to her
armpit to hold it more securely. She then stopped to rest on
a big horizontal branch, balancing the log on the branch.
She slapped it softly with one hand several times, just like
mothers softly slap the back of their infants. Ja then moved
off through the trees, carrying the log for at least 100 m until
she was out of sight. That was the last I saw of her that day:
I had no more opportunity to observe the three chimpanzees
before evening fell.

Ja seemed to manipulate the log as if it were a doll
(Fig. 3a). The average crown—rump length of a 2.5-year-old
female chimpanzee (e.g., Jokro) is 49 cm (Hamada, unpub-
lished data), similar to the length of the log that Ja carried
and manipulated. The native Manon people in Bossou in fact
make dolls out of logs, with braids that mimic hair. Young
girls usually hold these logs on their backs and play with
them like dolls (Fig. 3b). My impression is that Ja was pre-
tending to take care of her sick sister, using a log doll, just as
she had witnessed her mother caring for Jokro. It could also
be similar to the actions of young girls in Bossou.

Young chimpanzees at Bossou often carry logs or sticks
for various reasons: probing into tree holes, throwing them
at humans, hitting other chimpanzees in real or mock aggres-
sion, or just playing alone. When they carry logs, branches,
vines, or pieces of bark, they often tuck them into their thigh
pocket. They also carry them underarm, or with their hands
and/or feet and mouth. The log-doll episode presents a vari-
ation of playful log/stick carrying found in the Bossou chim-
panzee community.
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The use of sticks as play objects has been reported at
other field sites as well. Kahlenberg and Wrangham (2010)
analyzed 117 cases of “stick carrying” during 14 years of
observation of the Kanyawara community in Kibale, Tanza-
nia. They found that the frequency of stick-carrying peaked
among juveniles and was higher in females than males. The
sex difference may be related to females’ greater interest in
infant care: they may be carrying sticks like mother chim-
panzees carry infants. Actually, in 25 cases in Kanyawara,
carried sticks were taken into day-nests. Stick-carrying
ceased with motherhood, which means that stick-carrying
behavior by juveniles could not have resulted from observing
their mothers carrying sticks. Instead, young chimpanzees’
carrying of sticks is consistent with practice for adult roles.
They may learn socially from other juvenile and adolescent
members of the community, similar to the close and careful
observation of hyrax-toying by younger females in the Bos-
sou community. The observed sex difference in this kind of
pretend play is to be expected, and recalls the greater female
proclivity for tool use in the wild (Lonsdorf et al. 2005).

I have witnessed several other cases of log/stick carrying
by young chimpanzees in Bossou. However, the log-doll epi-
sode involving Ja was unique because the context was clear
from the preceding events. It was not real maternal behavior:
Ja was following as her mother carried the sick infant, and
then she started to play with a log, that was not typical of
those used in stick-play at Bossou; it strongly resembled the
size and shape of the sick infant, and the log dolls of Manon
girls. Thus, Ja’s log-doll episode might be the best example
so far of pretend play by wild chimpanzees.

Fig.3 aJa carrying the log doll (Photo by Tetsuro Matsuzawa). b A Manon gitl carrying a log doll (Photo by Tetsuro Matsuzawa)
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Pretend play in captive chimpanzees

Imitation and pretense have been hot topics in the study
of chimpanzee cognition, resulting in many publications
about chimpanzees and other apes that were human-reared
(Bard and Leavens 2014; Carrasco et al. 2009; Custance
et al. 1995; Jensvold and Fouts 1993: Gémez and Martin-
Andrade 2002; Gémez 2008; Hayes 1951; Hayes and Hayes
1952; Hopper 2010; Lyn et al. 2006; Mitchell 2002). This
article has added to this valuable literature by presenting
cases observed in the wild. Now, I will introduce episodes
of pretend play in captivity. I have observed chimpanzees
in the Primate Research Institute of Kyoto University (PRI)
since December 1976. Based on my daily observations of 16
chimpanzees in test rooms and their naturalistic enclosure,
I am confident that the episodes seen in the wild have close
counterparts in captive settings.

The first captive episode is the counterpart of wear-
ing the grass cushion, the use of a real object for pretend
play. On the evening of October 3, 1989, Ai chimpanzee
(13-year-old female, GAIN-ID 0434, see the ID system:
https://shigen.nig.ac.jp/gain/top.jsp) escaped from her cage
and proceeded to play in areas normally reserved for human
caretakers and researchers (Matsuzawa 1990). Ai found a
key and used it to unlock her own cage, then her partner
Akira’s (13.5-year-old male, GAIN-ID 0435), and her oran-
gutan friend Doudou’s (10-year-old male, GAIN-ID 9016).
Two graduate students, Shoji Itakura and Masaki Tomonaga,
discovered Ai walking on campus, holding a key between
her lips. They called to inform me about the situation. Once
liberated, the three apes acted in very different ways. Akira
managed to leave the institute and wondered into the neigh-
boring residential area. Doudou stayed close to the open
cage door and simply played with various objects nearby.
Ai presented her bottom to the two students as a submissive
signal and then went to the dining quarter of the institute.
First, she went into the kitchen and played with water. She
turned on the tap and made bubbles by adding soap powder
to the flowing water. The key was found in the sink later. Ai
then took a bunch of bananas and went into the staff room,
where she was found by a caretaker. She left again via the
kitchen and went out to the campus space, where she met
me. I said “Ai!” in a strong voice. Ai looked at me and spon-
taneously presented me with the whole bunch of bananas. It
seemed flattering. I accepted the offer and gave one banana
back to her, which she ate. Then, she slowly walked into
the administration office, picked up a telephone, typed on
a keyboard, leafed through some documents, scribbled on
them with a ballpoint pen, and pulled other documents off
the shelves. She then put the kettle on the stove and tried to
turn on the gas, but at this point I mildly intervened to stop
her. Ai used to take walks with me on campus, until she

was 9 years old. She had seen humans performing the above
behaviors for years but never had the opportunity to do so
herself until now. These episodes were not video-recorded
but many campus personnel and students witnessed them.
Ai’s behavior can be described as examples of deferred imi-
tation similar to that studied in juvenile chimpanzees and
orangutans (Bering et al 2000; Russon and Galdikas 1993).
On another occasion in PRI, a caretaker left the chimpanzee
Puchi (adult female, GAIN-ID 0436) alone in her cage as
he took a break from cleaning the floor. Puchi picked up the
hose in her right hand to spray water, and held the brush in
the left hand to scrub the floor.

The second episode is the counterpart of hyrax-toying:
using an object that is similar to the real thing but not the
real thing. This concerns a series of structured tests for
object play in chimpanzees, conducted by Tamiko Ogura,
Misato Hayashi, and me (Matsuzawa et al. 2003). The entire
process was video-recorded. On February 25, 2003, we gave
a toy phone to Chloe (22-year-old female, GAIN-ID 0441),
accompanied by Cleo, her 2-year-old daughter (GAIN-ID
0609), in a face-to-face situation (Supplementary video 3
and openly accessible video: https://youtu.be/ofJAIBegzcE).
Chloe had seen people using phones but had never manipu-
lated one. I picked up the toy phone’s handset from the floor
and talked into it (Fig. 4a). Then I put it back on the floor.
Chloe immediately picked up the handset with her right hand
and put it to her right ear (Fig. 4b). Twelve seconds later, she
transferred the handset to her left hand and placed it against
my right ear (Fig. 4c). So I started talking into the handset
again as if I could hear a voice from it. Chloe looked at the
receiver end of the handset, kissed it and then put it back to
my ear again. Besides this toy phone episode, toying with
real animals has also been seen in PRI chimpanzees: Reiko
(GAIN-ID 0432) with a dead rat and Pal (GAIN-ID 0611)
with a frog. Stick-carrying was also a popular form of play
for Cleo. Interestingly, these chimpanzees were all young,
juvenile females at the time of the episodes.

The third episode is the counterpart of the log doll:
using an object quite different in form than the real tar-
get. This was actually a follow-up to the Chloe-phone
episode. A few minutes after that episode, we replaced
the toy phone with a wooden rod, 2 cm in diameter and
10 cm long. It was just a simple rod, but I put it to my ear
and started talking, pretending to be using a real phone.
After talking, I put the rod back on the floor. Chloe picked
it up and put it to my ear. She spontaneously used the
rod as a substitute for the real phone. In a similar vein,
another impressive instance of pretense was shown by Ai
at the age of 5. Ai was with three playmates of similar age:
Akira, Mari and Pendesa, in the outdoor compound. Junzo
Inagaki and I joined them and we played together. After
playing with us, Ai turned to solitary play. She used a red
cup to scoop up sand on the ground, and then held the cup
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Fig.4 a Chloe and a toy phone (photo from the video by Tamiko
Ogura and Misato Hayashi). b Chloe holding the toy phone against
her ear (photo from the video by Tamiko Ogura and Misato Hayashi).

at eye level and started tilting it to pour out the sand. She
extended her lower lip as if to catch the falling sand, but
she stopped right before the sand made contact with her
mouth. In the compound there was a small fountain. Akira
and Mari always drank by taking water directly by the
mouth, but Pendesa and Ai sometimes used the red cup to
scoop and drink. Ai typically held the cup at eye level and
gently tilted it to pour the water into her extended lower
lip and mouth: I understood that during the play episode
the sand represented water, which she briefly pretended
to drink.

Other captive chimpanzees have often been seen to
show similar episodes. Hayes and Hayes (1952) assessed a
3-year-old home-raised chimpanzee on a variety of imita-
tion tests, and subsequent studies on language-trained and
so-called enculturated chimpanzees also revealed similar
sorts of pretending behavior (see e.g., Jensvold and Fouts
1993). In short, the data from chimpanzees in human-
rearing settings match the empirical evidence for three

@ Springer

¢ Chloe holding the toy phone against the author’s ear (Photo by Aki-
hiro Hirata, Mainichi Newspaper)

categories of pretend play in wild chimpanzees. There are
no fundamental differences between wild chimpanzees and
captive ones. Pretend play is a natural phenomenon, not an
artificial byproduct of living in captivity.

Imaginary play: pretense without objects

Finally, I would like to describe an extreme version of
pretend play in a solitary situation: pretend play without
an object. The episode involved no real objects; instead,
the chimpanzee performed pretend play with imaginary
wooden blocks. The subject was an infant male chimpan-
zee, Ayumu (born April 24, 2000, GAIN-ID 0608). The
episode occurred on January 18, 2003, when Ayumu was
2 years and 8 months old. Given his young age, he was
always accompanied by his mother, Ai. The episode was
observed by Ari Ueno, Toyomi Matsuno, and me, and pic-
tures of the scene were taken by Akihiro Hirata; it was also
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video-recorded. A summary of the episode was originally
reported in Japanese (Matsuzawa et al. 2003).

The observation took place in a testing booth at the
PRI where we conducted face-to-face experiments to study
cognition in mother—infant chimpanzee pairs (Hayashi and
Matsuzawa 2003; Hirata and Celli 2003; Matsuzawa et al.
2006; Myowa et al. 2004; Tomonaga et al. 2004; Tanaka
et al. 2003; Ueno and Matsuzawa 2004). My colleagues
and I invented a new study paradigm called “participation
observation” (Matsuzawa et al. 2006) which is quite dif-
ferent from the traditional way of studying chimpanzees
in captivity. The traditional way was the so-called “cross-
fostering paradigm” (Gardner et al. 1989) that isolated
infants from their mothers and forced them to interact with
humans in human-rearing settings. In contrast to this, the
participation observation paradigm kept mother-reared
infant chimpanzees living in a social group in an enriched
environment (Matsuzawa 2020b), and the mother—infant
pair was invited to join cognitive tests together, based on
the triadic relationship among researcher—mother—infant.
In this situation, we were able to test the mothers, the
infants, or both at the same time. A good example of the
latter was a study we conducted on food sharing (Ueno
et al. 2004).

During the session on January 18, I sat across from Ai,
testing her ability to copy the arrangement of different
colored wooden blocks stacked up in a tower (for exam-
ple, red-yellow-blue, from the bottom, Hayashi et al. 2009).
While Ai was being tested on this task, Ayumu had nothing
particular to do. He typically retreated to his favorite posi-
tion, in a corner of the booth, having collected his own four
wooden blocks (red, yellow, blue, and white) before walking
backward toward the corner. Holding the blocks in his hands,
and with four fingers of each hand touching the floor, as he
moved backwards he also slid the blocks across the floor.
He moved like this, slowly, until he reached his destination.
Once there, he started playing alone with the blocks.

On January 18, Ai and Ayumu arrived at the testing
booth at 09:13. During tests conducted on previous days,
on January 15 and 17, nothing unusual had happened, and
this session started the same way. Ayumu collected his
four blocks and moved to the corner with them. There,
he briefly lay down on his back, flailing his arms and legs
in the air, surrounded by the four blocks. Then, at 09:32,
Ayumu suddenly got up, put his hands together and, with
fingertips softly touching the floor, slowly started moving
backwards (Fig. 5a, b). His posture and movement were
exactly the same as when he dragged the real blocks. How-
ever, this time there was nothing in his hands: they were
empty. His face relaxed into an open-mouth expression,
the so-called “play face”.

At one point, Ayumu’s direction was impeded by the red
block. He carefully avoided this block by moving his hands

sideways around it: the left hand circled out left and the right
hand right, so as not to touch the red block in the middle
(Fig. 5c). His fingers maintained contact with the floor. He
moved backwards like this until he reached Ai and me, then
he turned around and went back to his corner, again stepping
slowly backwards as he did with the real blocks.

The scene was filmed using two video camcorders (see
supplementary video 4 and openly accessible video at the
following site: https://langint.pri.kyoto-u.ac.jp/ai/ja/gallery/
Matsuzawa2020-Primates.html). Ayumu’s behavior was so
unexpectedly funny that one of the graduate students filming
the scene could not stop laughing. Ayumu’s play face gradu-
ally turned serious, and he rushed toward the student and
banged on the acrylic panel in front of her. To us, it looked
like Ayumu was protesting: “Don’t laugh at me!”.

Ayumu’s behavior is a clear example of pretend play: the
dragging of imaginary blocks. Three observations support
this interpretation. First, real block-dragging behavior and
the behavior we observed in this episode appear identical,
the only difference being the presence or absence of the
blocks. In both cases, Ayumu showed the same movements:
stepping backwards, fingers gently raking along the floor.
Second, Ayumu carefully avoided the red block along the
way. His intention was to bring the imaginary blocks to us,
and hence there was no more space in his hands for a real
block. Third, his relaxed, open-mouth play-face throughout
the performance showed his intention to play. This episode
of pretend play—the dragging of imaginary blocks—pro-
vides further evidence of the power of imagination in young
chimpanzees.

We continued face-to-face tests with Ai and Ayumu. The
same kind of pretend play happened again 6 months later on
July 18, 2004, when Ayumu was 3 years and 2 months old.
That day we were testing Ayumu’s ability to stack blocks. He
spontaneously made towers of 3—4 blocks. Then, at 09:46,
Ayumu started showing pretend dragging of imaginary
blocks: stepping backwards, again with his fingers gently
raking along the floor. He walked round and round the booth
in this way, pretending to drag imaginary blocks. Although
we continued the face-to-face tests, this was the last time we
witnessed imaginary play by Ayumu.

Discussion

Above, I have summarized evidence for imagination in the
form of pretense or pretend play in chimpanzees. In the wild,
Flanle put the grass cushion on his head. Vuavua groomed
the hyrax in her night nest. Ja carried the log doll as she fol-
lowed her mother carrying her infant. These three episodes
from the wild map nicely onto examples reported in human-
reared chimpanzees. Thus, we may conclude that pretense is
universal in not only humans but also chimpanzees, wherever
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Fig.5 a Ayumu dragging the
real wooden blocks (Photo

by Akihiro Hirata, Mainichi
Newspaper). b Ayumu dragging
the imaginary blocks (photo
from the video by Ari Ueno and
Toyomi Matsuno). ¢ Ayumu
avoiding the red block during
imaginary play (photo from the
video by Ari Ueno and Toyomi
Matsuno)

they grow up. Notably, in the laboratory, Ayumu dragged
imaginary blocks; no real objects were used at all. Taken
together, these observations suggest that pretense might start
at the age of 2-3 years in chimpanzees, slightly later than in
humans. There may be a series of developmental stages of
pretense, from using real or similar objects, to using different
objects, and finally pretending without objects.

Pretend play begins early in human life, emerging some-
where between the ages of 1 and 2 years. Pretense in infants
extends their imagination into social contexts. Preschoolers,
around 3 to 5 years of age, are more capable of imagin-
ing different roles in their pretend play. They assign roles
to themselves and others, for example pretending to be a
doctor in a hospital, or to be selling goods to customers
in a shop. Thus, human pretend play develops into more
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complex forms of role-play. However, in chimpanzees, I saw
no evidence of pretense play transforming into any kind of
role-play in social settings.

All of the episodes observed in the wild were solitary
play: grass cushion, hyrax-toying, and log doll. There was
no social involvement by mothers, other adults, or even
other youngsters in these episodes. In fact, other individu-
als paid little attention to what the players were doing, nei-
ther encouraging nor getting involved (the exception being
when Fanle, the mother, appeared to try to stop her young
son’s play with a grass head cushion). In short, there was no
social feedback from the other members of the community
in chimpanzees. This is in clear contrast to humans. Human
mother-infant pairs interact through pretend play, which,
like imitation, may be intrinsically motivated, requiring no
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extrinsic reward or feedback from others. However, social
interaction might have an important role in facilitating and
enhancing this ability (Persson et al, 2018).

Chimpanzee social cognition has long been studied in
laboratory settings. Among other phenomena, pointing, gaze
following, joint attention, intentionality, empathy, helping,
perspective-taking, and theory of mind (understanding oth-
ers’ mental states) have been tested in captivity, but they
have rarely been explored in the wild. However, there might
be ways to approach these socio-cognitive abilities in the
apes’ natural habitats. One possibility is to introduce a clear
cognitive and developmental perspective into field studies
through careful observation (Matsuzawa et al. 2006; Mat-
suzawa 2007). Several pioneering studies have been focus-
ing on the development of behavioral repertoires in com-
munication and social interaction among wild chimpanzees
(Briindl et al. 2020; Goodall 1986; Hobaiter and Byrne
2011, 2014; Nishida et al 1999, 2010; Pika and Mitani 2006;
Plooij 1984). For example, careful observation has brought
us cases of what may be referred to as “social imaginary
play”: pretend play with imaginary companions. An §-year-
old adolescent male in Mahale, Tanzania, was observed to
wrestle with branches while emitting his play pant (Hayaki
1985). An adolescent male of 10 years in Bossou, Guinea,
performed a mock fight against his own left leg while also
emitting the play pant (Nakamura 2012).

Field experiments such as those done at the Bossou out-
door laboratory can also be valuable in this line of research.
Advantages for analyzing social interactions include getting
a clear, obstacle-free view, keeping conditions identical over
time and observations always at the same place, following
developmental changes in the same individuals across years
or even decades, and video-records for objective and detailed
behavioral coding. Furthermore, although field experiments
are done in a natural setting, some critical parameters can
be manipulated, such as the availability of objects (e.g.,
potential tools, puzzles, foods). Additionally, through our
observations on lithic technology, we were able to witness
more of the richness of the chimpanzees’ natural social
cognition, in maternal care, allomothering, grandmother-
ing, greetings, sexual invitation and intercourse, grooming,
charging and dominance displays, aggression, consolation
and reassurance, alliance formation, helping, possible teach-
ing, and so on. For example, we recorded clear cases of tacti-
cal deception that may have similar roots to pretense. When
we created a competitive situation by reducing the number
of stones available for nut cracking, a chimpanzee deceived
her son to get him to hand over a coveted hammer stone
(Matsuzawa 1999). (see https://www.greencorridor.info/en/
videos/Nut-cracking/15-Deception.html) In another exam-
ple, a young chimpanzee pretended to play with her older
sister to steal her palm nut (see https://www.greencorridor.

info/en/videos/Learning-nut-cracking/24-Stealing_her_sibli
ng_s_nut.html).

A major trend in behavioral research on animals is
toward large sample sizes, in the laboratory as well as in
the field. Large sample sizes facilitate statistical analyses
that are believed to be essential for scientific understanding.
However, there might be another perspective that leads to
valuable insights based on careful observations and detailed
descriptions of single and rare cases. This article has tried
to showcase the possibility of studying pretense in the wild.
Pretense provides a window for understanding the power
of imagination. Further studies in the field on related top-
ics may throw light on the evolutionary pathways that have
led to modern humans’ unique power of imagination. The
power of imagination allows us to contemplate the future,
look back at the past, and think in new ways about others.
Comparative research on these topics appears particularly
relevant in view of the multiple crises that we all face at
this moment.
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