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Humans create social closeness with one another through a variety of shared
social activities in which they align their emotions or mental states towards
an external stimulus such as dancing to music together, playing board games
together or even engaging in minimal shared experiences such as watching a
movie together. Although these specific behaviours would seem to be
uniquely human, it is unclear whether the underlying psychology is
unique to the species, or if other species might possess some form of this
psychological mechanism as well. Here we show that great apes who have
visually attended to a video together with a human (study 1) and a conspe-
cific (study 2) subsequently approach that individual faster (study 1) or
spend more time in their proximity (study 2) than when they had attended
to something different. Our results suggest that one of the most basic
mechanisms of human social bonding—feeling closer to those with whom
we act or attend together—is present in both humans and great apes, and
thus has deeper evolutionary roots than previously suspected.

1. Introduction

Humans create and maintain social relationships in ways that are seemingly
unique in the animal kingdom. Specifically, humans are able to create social close-
ness through all kinds of shared activities and experiences that do not require
direct physical interaction but instead seem to satisfy a fundamental need to
share the experience with other individuals [1]. Although the precise psychologi-
cal mechanisms through which such activities result in social closeness remain
unclear, humans have been shown to connect with one another by doing such
things as making music together [2], acting together in synchrony [3], dancing
together [4,5], playing team sports together [6] or by sharing experiences through
gossip [7] or attitudes [8], or disclosing personal information [9]. In a recent study,
Wolf et al. [10] demonstrated that even after a minimal shared interaction in which
participants were attending to the same thing without otherwise communicating,
they reported feeling closer to that participant [11].

Throughout the animal kingdom, the individuals of many species act in
coordination with conspecifics. For example, dolphins often behave in synchrony
[12], many bird species coordinate their song and dance in a mating context
[13,14], and great apes travel together [15] and sometimes hunt monkeys together
[16]. But do behavioural interactions in which individuals focus on an external
stimulus together create stronger social relationships or bonds between partici-
pants? To our knowledge, there are no studies examining such a relationship in
any non-human species, and indeed some theorists have suggested that this
method of social bonding might be uniquely human [5,10].

As always in comparison with humans, great apes are a special case because
of their close phylogenetic connection. Operational definitions of social close-
ness (bonding) in great ape research usually rely on interactions involving
physical closeness (e.g. grooming and physical play [17-19] and/or spatial
proximity [20]. However, given that apes do engage in a variety of coordinated
(and even to some degree cooperative activities) such as building and fighting
in coalitions and alliances [21], as well as travelling and hunting in groups [22],
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Figure 1. Visual experience of the ape in the watching together condition (a) and the control condition (b). Note the eye tracker on the table in front of the

television monitor. (Online version in colour.)

the question is whether, like humans, great apes have evolved
a psychological mechanism that leads them to create social
closeness with others through shared experiences. On the
other hand, it might be that connecting with others through
shared experiences is a uniquely human phenomenon.

To answer this question, we adapted Wolf ef al.’s [10] para-
digm for apes and conducted two studies in which participants
shared the experience of attending to a video together with a
human experimenter (study 1) or a conspecific (study 2). In
the control condition, a human experimenter (study 1) or con-
specific (study 2) sat in the same place but was not watching
the video. We then compared the apes’ subsequent behaviour
towards their partner—approaching and/or remaining in
physical proximity—between the two conditions.

2. Study 1

(a) Methods

(i) Participants and design

Nineteen chimpanzees (Pan troglodytes) and seven bonobos (Pan
paniscus) at the Wolfgang Kohler Primate Research Center
(WKPRC) in the Leipzig Zoo participated in a two-condition
(watching together (WT) versus control) within-subject exper-
iment. All of them had previously engaged in social and
cognitive experiments with humans. For two chimpanzees,
one of the trials yielded uninterpretable behaviour' and was
therefore excluded from the analysis. The final sample for
which we collected behavioural data thus consisted of 17 chim-
panzees (mean age = 26.4 years, 7 males) and 7 bonobos (mean
age = 18.6, 3 males). Additionally, we also collected eye-tracking
data for 15 chimpanzees (for 2 chimpanzees, eye-tracking data
were not collected due to their physiology® interfering with
the eye-tracking set-up).

(i) Ethics statement

Study 1 was approved by the Wolfgang Kéhler Primate Center
Animal Research Committee and was done in accordance with
all of the governing laws and regulations concerning research
with animals in Germany. In addition, the WKPRC has
additional animal health and safety standards.

(iii) Set-up
Participants were sitting in a booth, looking through a Plexiglas
screen to a pc monitor placed in front of them. Underneath the

monitor, there was an eye-tracking camera. Outside the room
were two laptops, one of which was used for displaying stimuli
on the monitor that the participants were looking at, while the
other one was controlling the eye tracker. All trials were video-
taped using three cameras. Participants sat down in front of a
Plexiglas screen through which a mouthpiece of a juice tube
stuck out (figure 1).

(iv) Procedure

The experimental coordinator (EC) set up the room for the
appropriate condition and turned on the cameras. Next,
the EC filled the juice tube with diluted grape juice, waited
for the subject to come in,®> made sure the subject was drink-
ing from the juice tube and left the room. The EC then started
the eye tracker and signalled to experimenter 1 (E1) that they
could go in.

Participants engaged in two trials of the procedure.
There were two female research assistants that assisted in the
procedure, each of which the participants had never seen or
interacted with before.* Each experimenter only engaged
with each participant once and all participants thus interacted
only one time with each experimenter. The experimenters were
counterbalanced across conditions to prevent potentially con-
founding effects of a systematic preference of the participants
for one of the two experimenters. At the same time, the order
of the conditions was also counterbalanced to prevent potential
learning effects from biasing the results.

When E1 got into the room, they sat down next to the
screen. In the WT condition, the screen was turned towards
the experimenter so that both the participant and the exper-
imenter could see the screen (figure 1a). In the control
condition, the screen was turned away from the experimenter
so that only the participant could see the screen (figure 1b).

After E1 had sat down, EC started one of several 1 min
videos (see electronic supplementary material, video S1 for an
example). These videos were excerpts from a longer video of a
playing juvenile chimpanzee. This video was chosen based
on a recommendation of researchers conducting studies with
chimpanzees and bonobos using video stimuli. The key con-
sideration was that the videos should be (1) interesting
enough for participants to sit down and attend to the video,
and (2) not so arousing that they would elicit stress and /or be-
haviour that would cause them to disengage from the video. We
were therefore advised to show participants a video of great
apes that were not in their own group, which would certainly
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capture their interest. However, showing them a video of adult
males and/or females might contain cues of dominance or
mating, which would make the video too arousing. We there-
fore decided that a video of a playing juvenile chimpanzee
would serve the purposes of the current study best.

In the WT condition, experimenter 2 watched the video
together with the participant, whereas in the control condition,
the experimenter looked down and read her own clipboard,
not looking at the pc monitor at all. To prevent auditory joint
attention, the video had no sound. In order to make sure that
the participants (1) had attended to the video and (2) had
looked at the experimenter sitting next to the screen, we used
eye-tracking cameras to collect eye movement data from the
participants, starting at the moment the experimenter sat
down (see electronic supplementary material, video S2 for an
example of the eye tracking). After the video had ended, the
experimenter got up, walked to the other side of the enclosure,
and sat down. In the meantime, experimenter 1 entered, took
out the juice tube and left the room again. We then measured
the approach latency of the participant towards experimenter 2.

(v) Eye-tracking apparatus and usage

To measure eye movement, we used a 60 Hz, x120 Tobii infra-
red eye tracker (Tobii Technology AB, Stockholm, Sweden),
commonly used at the WKPRC. This eye-tracking apparatus
records eye movement in a non-invasive manner, without
head restraint. Previous research in this facility has shown
that the acrylic safety panels do not interfere with the eye-
tracking measurements (e.g. [23]). Participants were kept
relatively stationary by supplying them with diluted grape
juice through a custom-made juice tube device, created from
a medical drip that was fitted with a mouthpiece at the end
of the tube, which fitted through a hole in the Plexiglas
screen. The provision of juice was not contingent on the
participants’ eye gaze.

The eye tracker was calibrated on the real-world visual
space of the participant. To do so, a separate camera was
fixed on the glass above the participant. Furthermore, a black
screen was placed behind the scene on which the eye tracker
needed to be calibrated. This screen contained two marks
which indicated the corners of the visual field of the camera.
Each participant was calibrated by presenting them with phys-
ical objects (e.g. toy fruit) in those two corners. All calibrations
were checked manually and replaced if necessary. For analysis,
we created two areas of interest. One area of interest encom-
passed the area of the scene in which the screen was placed
during the manipulation. The other area encompassed the
visual field of the participant in which the experimenter was
sitting during the manipulation.

(vi) Approach latency

To get a behavioural measure of the attitude of the partici-
pants towards the experimenter, we used approach latency
towards that experimenter. Approach latency was operatio-
nalized as the participant crossing the area four tiles behind
the Plexiglas screen behind which experimenter 2 was now
sitting (see electronic supplementary material, video S3 for
an example). A ceiling camera was used to determine if the
participant stepped over that line. If the participant did not
approach after 30s, the experimenter started rattling the
mesh to prompt the participant to come over. If they still
had not approached after 60 s, the experimenter, in addition

to rattling the mesh, also called out their name. All partici-
pants approached within 90 s. The moment the participant
entered the approach area, the trial was finished.

(b) Results

(i) Eye-tracking manipulation check

The eye-tracking data showed that all participants in all trials
had attended the video during the manipulation (mean look-
ing time =26.03, s.d. =12.13) and that all of them had looked
at the experimenter at some point after the experimenter
had sat down (mean looking time =5.68, s.d. =7.03). As the
data were not normally distributed, we conducted a within-
subjects Wilcoxon signed-rank test (two-sided) on the
30 trials (two times 15 subjects). We found no differences in
the time the participants spent watching (1) the experimenter
or (2) the screen between the WT condition and the control
condition (all p> 0.21).

(i) Approach latency

Approach latency was coded using the ‘interact’ software pack-
age. A second coder double coded 50% of the trials (24 out of
48). The angle of the videos that were coded was such that it
was impossible to see what condition that subject was in.
Coder reliability was high (Interclass correlation =0.999). As
the data were not normally distributed and data transform-
ations did not resolve this issue, non-parametric statistics
were warranted. To test if the manipulation had an effect, as
well as whether this effect was different for the different
species, we conducted a two (condition: watching together
versus watching alone) by two (species: chimpanzee versus
bonobo) non-parametric mixed model with approach latency
as the dependent variable [24]. Results showed no main
effect of species on approach latency (modified ATS® (d.f.=1,
10.90) =3.98, p =0.07), nor an interaction effect between con-
dition and species (ATS (d.f.=1)=0.01, p=0.92). Crucially,
we did find an effect of condition on approach latency (ATS
(d.f.=1)=5.61, p=0.017; figure 2). Participants from both
species approached the experimenter with whom they had
watched the video together faster (M=14.86, s.d.=13.18)
than the experimenter that had been reading her own clipboard
(M =26.78, s.d.=22.93).°

(c) Discussion

These results suggest that visually attending to a stimulus
together creates some kind of social connection between a
great ape and a human, such that the ape experiences an
increased motivation to approach the human experimenter.
What is still unknown, however, is whether these results indi-
cate a general psychological mechanism in great apes, or rather
a particular way that apes in zoos relate to humans based on
their extensive experience with them. Previous research has
found that great apes are, for example, more likely to under-
stand and produce an imperative pointing gesture while
interacting with humans than when interacting with conspeci-
fics [25-28]. Similarly, the elaborate interactions with humans
of the sample in study 1, including frequent testing, as well
as their dependence on humans for food, might make them
specifically attuned to what humans are looking at, and
this might not generalize to interactions with conspecifics.
In study 2, therefore, we aimed at replicating these findings,
but between two chimpanzees, and with a different group of

88706107 987 § 205 Y 20id  qdsi/jeuinol/bio buiysigndfianosiefos H



90 4

70 -

60

50

time (s)

30

20

10 N

.

watching together

control

Figure 2. Approach latency per condition (study 1). (Online version in colour.)

chimpanzees, that is, from the Ngamba Island Chimpanzee
Sanctuary (NICS).

3. Study 2

(a) Methods

(i) Participants and design

Twenty-one chimpanzees (mean age=19.57, s.d.=3.88, 10
males) at the NICS in Uganda participated in a study which
had a design similar to study 1. All of them were part of a
single group and had previously engaged in social and cogni-
tive experiments with humans before. In contrast to study 1,
the procedure of study 2 required the participation of pairs of
chimpanzees. The creation of the pairs was based on the judge-
ment of the NICS keepers. We asked them to help us create a list
with same-sex pairs of individuals who were likely to be tolerant
of one another while being alone in the same room. In addition,
we asked them to exclude pairs in which one of the individuals
was likely to be scared or intimidated by the other individual
and would try to hide or avoid their partner while being in
the same room. Finally, we also decided that individuals
should not go through the procedure more than four times
(i.e. eight trials). Based on these constraints, we ended up with
36 pairs which we tested over 72 trials’ (one WT trial and one
control trial per pair). Electronic supplementary material, data
table S3 shows how many times each individual was tested.

(i) Ethics statement

Study 2 was approved by the Ugandan Wildlife Authority
(UWA) in accordance with governing laws and regulations
concerning research with animals in Uganda.

(iii) Set-up
Participants were led into two adjacent rooms with a closed
door between them. One room was smaller than the other,

allowing us to seat participants in a 90° angle from each
other (figure 3; electronic supplementary material, figure S1).
The participants sat down behind two Plexiglas screens, each
of which had a juice tube mouthpiece sticking out from
which they could drink diluted mango juice. In the WT con-
dition, one computer monitor was placed in front of the
participants so that both participants could see the same
screen (figure 3a). In the control condition, two monitors
were placed with a plastic barrier in between the screens, so
that participants could not see each other’s screen (figure 3b).
In both conditions, monitors were placed so that the partici-
pants could still see their partner in his or her entirety. The
monitors were connected to a laptop controlling stimulus
presentation. Furthermore, the room in which the monitors
were placed contained three cameras, which recorded the
chimpanzees” behaviour during and after the manipulation.

(iv) Procedure: individual exposure trial

Before we started any of the experimental trials, we wanted to
expose the participants to the juice tubes. Furthermore, we
wanted them to gain experience with the two-monitor set-up,
because we wanted to make sure participants were aware
that from the perspective of the different Plexiglas screens, it
was impossible to see what was happening on the other
screen (an inference which previous research has shown great
apes are able to make [28]). To do so, participants entered the
rooms® by themselves while the door between the rooms was
open. To reduce the likelihood of carry-over effects from the
exposure trials into the experimental trials, the stimulus
for the exposure trials was an unrelated video of (non-
chimpanzee) animal behaviour used in a previous study with
human children. All chimpanzees almost instantly understood
the mechanics of the juice tube and drank from them during
the exposure trials.

The first phase of the exposure trial consisted of partici-
pants freely roaming around the two rooms for 3 min. In the
second phase, we wanted to expose the participants to the
juice tube and make sure they had experienced the perspective
from both sides of the set-up (as some individuals merely sat
down at the first Plexiglas screen they came across and did
not roam around any further). In the second phase, we there-
fore offered them juice through the juice tube at the Plexiglas
screen of the room they were not in at that moment. This
way, all the apes walked around to the other room and thus
saw the set-up from both perspectives at least once.

(v) Procedure: experimental trial

After we had completed all the exposure trials, we started
engaging pairs of participants in the experimental trials.
All pairs engaged in a WT trial and a control trial, at least a
day apart, with the order of the conditions counterbalanced
across pairs. In both conditions, two keepers of the NICS let
the two individuals into their individual rooms to engage in
the manipulation. During the manipulation, the door between
the rooms was closed. The moment the participants came in the
experimenter turned on the juice tube. In all cases, this motiv-
ated the participants to come to the Plexiglas screen and drink
from the juice tube. The experimenter then started the same
videos used in study 1 (i.e. the videos of the playing juvenile
chimpanzee) and left the room. When the video was finished,
the experimenter came back into the room and took out the
juice tubes. He then left the room, while at the same time,
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Figure 3. Set-up of study 2 for the watching together condition (a) and control condition (b). (Online version in colour.)

one of the keepers opened the door between the rooms the par-
ticipants were sitting in. Next, the experimenter and both of the
keepers moved to a location where the participants would not
be able to see them anymore.’ The participants were then left to
do what they wanted for 3 min, during which their behaviour
was recorded.

(vi) Measures

As the manipulation in study 2 was no longer an interaction
between an ape participant and an experimenter who stayed
in one place, but instead a spontaneous interaction between
two apes, we could no longer use approach latency as a
proxy for social closeness. Instead, we measured participants’
subsequent physical proximity as our main dependent vari-
able, consistent with previous research on social networks in
great apes [20]. As a secondary dependent measure, we also
looked at interactive behaviours after the manipulation. In
order to obtain sufficient behaviour to analyse in the absence
of experimental prompts (as in the first study), we decided
that a longer time window during which behaviour was
recorded was necessary. However, at the same time, we also
had to consider the possibility that the effect of the manipu-
lation would wear off over time, potentially adding noise to
the data. Additionally, the staff and researchers that had
worked with these subjects before cautioned us that for some
subjects, keeping them in their enclosure with nothing to do
while part of their group members had already left for the
forest would make them uncomfortable. Based on these meth-
odological and animal welfare considerations, we decided to
set the time window during which their behaviour was
measured to 3 min. After 3 min, data collection stopped, as
the keepers and experimenter returned to the enclosure to let
the subjects out.

(vii) Proximity

Proximity was coded on three different levels. First, we coded
the time the participants spent in the same room. However, as
the surface of the big room in the enclosure was twice as large
as the surface of the small room (electronic supplementary
material, figure S2), the base rate probability of a participant
spending time in the big room was twice as high as the prob-
ability of them spending time in the small room. Furthermore,
the rooms were several metres high, with hammocks hanging
from the ceiling, where some of the apes spend at least part of
the 3 min following the manipulation. As such, a proximity
measure merely constrained by which room the apes were in
did not account for their actual physical proximity in three-
dimensional space. Also, it is important to note that the

enclosures were surrounded by bars (and not opaque walls).
This means that subjects could still see each other while being
in different rooms, meaning that they could not simply hide
away from their conspecific’s attention by going into a different
room. As such, compared with actual physical proximity, being
in a separate room, at least in this context, did not seem to be
relevant for measuring social closeness.

To address these issues and reduce the amount of noise in
the data, the main variable of interest was how much time par-
ticipants spent in the same part of the room. That is, during
coding, the big room was split up into two equal parts, causing
the total surface area of the big and small room together to now
be divided into three more or less equal spaces (electronic sup-
plementary material, figure S3). Furthermore, we only coded
time spent in the same part of the room if participants were
on the same level of the enclosure. This means that either
both of them had to be on the floor, or both had to be hanging
from the ceiling or sitting in a hammock attached to the ceiling
in order for that time to qualify as time spent in the same part of
the room.

Finally, we also coded the amount of time the participants
spent at arm’s length. In these cases, participants were sitting
so close to one another that they were either touching or
would have been able to touch each other if one of the individ-
uals would have stretched their arms. We also coded this for
instances where the two participants were not technically in
the same part of the room.

In addition to measures of physical proximity, we also
measured the frequency with which two types of interactive
behaviours occurred between participants. We coded the
time participants spent grooming (i.e. sifting through the
hair of another individual [12]), a common indicator of social
affiliation in great apes [17,19]. Additionally, we coded the
time participants spent fighting (i.e. aggressively chasing or
using physical aggression) with each other during the 3 min
after the manipulation as a counter-indicative measure of
social closeness. The amount of time individuals spend fight-
ing within a dyad was subsequently subtracted from all the
time individuals spend together in the proximity measures,
as this was not the type of proximity that can be used as a
proxy measure of social closeness.

(b) Results

All behaviour was coded with the BORIS software package for
behavioural coding. In total, 25% of the trials (i.e. 18 out of 72)
were double coded. Coder discrepancies were discussed
and resolved, resulting in high coder agreement (Interclass
correlation r=0.995). Next, we compared the participants’
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Table 1. Descriptive statistics of coded behaviours in study 2.

watching together

mean
in same part of the room 315 38.61
in the same room 72.47 61.07
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grooming 1.13 6.75
ﬁghting . . o . 0

*The number of trials in which this behaviour occurred at least once.
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Figure 4. Time spent in the same part of the room (study 2). (Online version
in colour.)

WT trials with their control trials in terms of the time spent
in each other’s proximity and the time engaged in interactive
behaviours (table 1). As none of the data were normally
distributed, we conducted a within-subjects Wilcoxon signed-
rank test for each variable (two-sided) on the 72 trials (two
times 36 pairs).

We found an effect of condition on the amount of time
participants spent in the same part of the room (p=0.033
r=0.251; figure 4). Participants spent more time in the same
part of the room in the WT condition (M =31.50, s.d. =6.44)
than in the control condition (M =19.25, s.d. = 6.04).

We found no effect of any of the other variables (p’s greater
than 0.05). As expected, the more general ‘in the same room’
measure seemed not sensitive enough to pick up a difference
between conditions. Furthermore, proximity at arm’s length
(n=18), as well as fighting (n=3) and grooming (n=1) did
not occur frequently enough to do statistical analyses on.
With regard to grooming, this is not surprising. As research
has shown that chimpanzees only spend 6.8% of their daytime
grooming (i.e. around 45 min a day [20]), a 3 min window to
measure grooming might simply have been too short for
such behaviour to occur frequently enough to make statistical
inferences. However, as table 1 shows, the time spent (1) in

control

2 195 3627 2
2 65.22 5857 30
i S i e
1 0 0 0
o 404 3

the same room, (2) at arm’s length, (3) grooming and (4) fight-
ing showed a converging trend. Grooming only occurred after
WT trials while fighting only occurred during control trials.
Furthermore, the condition means of the time participants
spent in the same room and the time participants spent at
arm’s length, despite lacking sensitivity or occurring too infre-
quent to analyse, show a trend similar to the effect found in the
time spent in the same part of the room.

() Discussion

Extending the results of the first experiment, these results
suggest that visually attending to a stimulus together with
another individual elicits social closeness in great apes not
only with human experimenters but also with conspecifics.
Furthermore, the results were obtained from a different popu-
lation of apes, living in a larger group, in an African sanctuary
instead of a European zoo, suggesting that the effect of watch-
ing something together on great ape social closeness is not
limited to apes living in a zoo environment.

4. General discussion

The current results show that great apes behave more socially
after an interaction in which they align their attention to an
external stimulus. Study 1 showed that both chimpanzees
and bonobos approach a human experimenter faster after
having watched a video with them, suggesting that this effect
can be found in the entire genus Pan. Study 2 replicated these
findings in a different sample and extended them by showing
that this effect is not limited to great ape’s interactions with
humans, but also seems to occur in interactions between
great apes. As such, the current findings shed new light on
great ape social cognition and social behaviour, as well as the
evolutionary origin of connecting through shared experiences
in humans.

Becoming socially closer to others through shared experi-
ences such as dancing to music together or communicating
about shared experiences has only been described in
humans. It has therefore been suggested that this bonding
mechanism is uniquely human, explaining (at least in part)
why humans have larger social networks with more complex
social relationships than other species [29,30]. The current
results imply, however, that some of the basic elements of
this social bonding mechanism—eliciting social closeness by
visually attending to something together with another
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individual—are present in humans through shared descent
with other apes.

This is surprising because many researchers have argued
that the capacity to experience reality as shared is uniquely
human [1,31], which implies that other species, including
great apes, lack the psychological mechanisms to interpret
an experience as shared and therefore do not engage in
social activities solely for the purpose of generating social clo-
seness. However, one can imagine that great ape activities
such as fighting together in a coalition or traveling together
in a small group—Dbased at least partly on visually attending
to things together—already elicit social closeness among ape
individuals. This suggests that such activities, aside from
their instrumental purpose (e.g. travelling safely, acquiring
or maintaining dominance in a group), might also function
as a way to generate social closeness between the individuals
partaking in the activity. As such, this psychological mechan-
ism might be a previously unnoted facilitator of great ape
social relationships.

One must, however, be cautious when extrapolating a
human shared experience-based bonding mechanism to great
apes on the basis of the current studies. The current control con-
dition for both studies was designed to keep all parts of the
experience, aside from whether it was shared or not, as con-
stant as possible, similar to studies on shared experiences in
humans [10,11]. Based on the current results, it is therefore
not possible to know whether the results of the current studies
generalize to any other stimulus than the video stimulus we
used, or to social activities that do not include watching a
video. Additionally, the results of the current study do not
give insight into how the effect of sharing an experience com-
pares to other factors influencing social closeness, such as, for
example, eye contact, which has to been shown to play an
important role in chimpanzee interactions [32].

Furthermore, it is hard to tell if the apes’ psychological
experience of watching a video together with a partner in the
current study is cognitively similar to the psychological effects
that occur when humans share an experience. Also, we do not
know if the short-term psychological effects found in the cur-
rent paradigm are sufficient to influence great ape social
relationships in the long term. Additionally, although the
approach and proximity measures tell us something about a
general social interest in and/or motivation to interact with a
social partner, the question remains how this compares with
the social closeness that humans feel after sharing an experi-
ence. Nevertheless, the current results demonstrate that on a
basic level, socially relating to others via shared experiences
seems not to be uniquely human but instead deeply rooted
in our evolutionary history.
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Endnotes

!The videos showed that in these trials, the participant did not enter
the area in front of the experimenter, but merely walked by. However,
the experimenter had interpreted that behaviour as an approach and
had therefore stopped the trial, meaning that no definitive approach
latency could be coded for these trials.

?One chimpanzee (Jeudi) had a condition in one of her eyes which
caused the eye tracker not to be able to track that eye. The other chimpan-
zee (Riet) had a sizable swelling in the right part of her upper lip which
caused her to tilt her head to the side while drinking from the juice tube.
This caused the eye tracker not to be able to track her right eye.

3All participants were used to being moved around by keepers.
Sometimes, they were motivated by placing some food in the area
where they had to wait for the study to begin. Furthermore, all sub-
jects in study 1 had extensive experience with juice tubes and
therefore required no training in using them.

“The chimpanzees and bonobos participating in the study have exten-
sive research experience (i.e. testing occurs daily, throughout the year,
for over 20 years), and are therefore used to interacting with humans
they have not encountered before.

>The between-subjects factor in this model is evaluated with a modi-
fied ANOVA-type statistic (ATS) [24].

®See electronic supplementary material, figure S1 for an overview of the
individual response times per condition, grouped by species.

"Due to technical problems, the videos of two trials were lost, and
these trials were therefore replaced with a new trial. Excluding
these pairs from the analysis does not meaningfully change the
results of study 2.

8As in study 1, subjects in this group were used to being moved
around by keepers, who sometimes used food to direct them towards
the right location where they waited to be let into the testing enclo-
sure. This is very similar to the strategy the keepers use every
evening when trying to get chimpanzees in specific sleeping enclo-
sures (to minimize conflict at night) by throwing small food pallets
in specific areas. As such, the movement of subjects in study 2 was
in line with the chimpanzees” daily routine.

°One of the keepers hid behind the enclosure, where he was able to
look around the corner in case he heard aggressive vocalizations.
This allowed him to intervene if, in his judgement, the fighting put
one of the animals at risk for serious physical harm. In none of the
three instances of fighting that occurred did the keeper feel the fight-
ing was severe enough to intervene, and no injuries were sustained
by any of the participants.
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