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The acquisition of linguistic competency from more
experienced social partners is a fundamental aspect
of human language. However, there is little evidence
that non-human primates learn to use their vocali-
zations from social partners. Captive chimpanzees
(Pan troglodytes) produce idiosyncratic vocal sig-
nals that are used intentionally to capture the
attention of a human experimenter. Interestingly,
not all apes produce these sounds, and it is unclear
what factors explain this difference. We tested
the hypothesis that these attention-getting (AG)
sounds are socially learned via transmission
between mothers and their offspring. We assessed
158 chimpanzees to determine if they produced AG
sounds. A significant association was found between
mother and offspring sound production. This
association was attributable to individuals who
were raised by their biological mother—as opposed
to those raised by humans in a nursery environment.
These data support the hypothesis that social learn-
ing plays a role in the acquisition and use of
communicative vocal signals in chimpanzees.
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1. INTRODUCTION

The acquisition of linguistic competency from more
skilled and experienced social partners is a fundamen-
tal aspect of human language. Although vocal learning
is found in some bird species, there is little evidence
that any non-human primates, including chimpanzees
(Pan troglodyztes), the closest living relative to humans,
learn to use their vocalizations from social partners
[1]. Indeed, much of the data available on the pro-
duction of non-human primate vocalizations suggest
that they are relatively fixed in both form and usage
[2]. However, recent studies have shown that captive
chimpanzees and orangutans produce idiosyncratic
vocal signals that are collectively (pongo pygmaeus and
pongo abelir) referred to as ‘attention-getting’ (AQG)
sounds [3,4]. As their name implies, AG sounds are
used intentionally to capture the attention of an other-
wise inattentive human experimenter [3,5,6], and are
often produced in tight temporal synchrony with the
production of manual gestures [7]. Specifically,
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chimpanzees are more likely to produce AG sounds
when a human is present in conjunction with a pre-
ferred food item than when either (the human or the
food item) are present alone [3]. In addition, AG
sounds are also produced by chimpanzees to capture
the attention of an inattentive human experimenter,
before requesting a tool needed to complete a
problem-solving task [8].

Interestingly, however, not all apes in captivity pro-
duce AG sounds, despite being raised in relatively
comparable physical environments [9,10]. Thus, the
factors that explain these individual differences are
not yet clear. In fact, relatively little is known regarding
the development and use of AG sounds by captive apes
at the individual and group level.

In the current study, we tested the hypothesis that AG
sounds are socially learned via transmission between
mothers and their offspring. If social learning accounts
for individual differences in the production of AG
sounds, then whether or not an individual produces AG
sounds should be significantly associated with their use
(or lack thereof ) by their biological mother. Moreover,
if social learning is in fact the mediating factor determin-
ing the use of AG sounds, the concordance rates in the use
of AG sounds would be significantly higher in offspring
raised by their biological mothers (mother-reared) com-
pared with offspring separated at birth from their
mother and raised by humans (nursery-reared) [11].

2. MATERIAL AND METHODS

To test this hypothesis, we assessed 158 captive chimpanzees to
determine if they produced AG sounds to get the attention of a
human experimenter (AG+) or not (AG-) [3]. Subjects included
93 females and 65 males living at the University of Texas MD Ander-
son Cancer Center. Subjects ranged in age from 9 to 49 years, 90
were mother-reared, 29 were nursery-reared, 36 were wild-born
and three had unknown rearing histories.

All tests were virtually identical to those used in previous studies
assessing communication skills in captive chimpanzees [3,6,12]. The
procedure included two conditions: the ‘toward’ condition and the
‘away’ condition. Each subject participated in three trials consecu-
tively per condition to determine if the subject produced AG
sounds directed to humans. The order of the conditions was counter-
balanced across subjects. Subjects were tested within their
undisturbed social groups in the outdoor area of their enclosure.

For the roward condition, the experimenter stood approximately
1 m from the front of the subject’s enclosure with their body and
eyes directed toward the subject, while holding a small, clear con-
tainer of grapes that was plainly visible to the focal animal. For the
away condition, the experimenter stood approximately 1 m from
the front of the subject’s enclosure with their body oriented to the
side, facing away from the focal subject and directed towards the
chimpanzee(s) in the neighbouring enclosure, while holding a
small, clear container of grapes that was plainly visible to the focal
animal. Each trial lasted 30 s. At the end of each trial, the focal sub-
ject, and all individuals within immediate view of the experimenter,
were given a single grape, regardless of the focal subject’s behaviour
during the trial. A 30 s (minimum) inter-trial interval was observed,
during which the experimenter walked away from, or out of the
immediate view of, the subject.

Test sessions were distributed throughout the day (between 07.30
and 17.00) and all trials were recorded on a Sony Handycam Digital
Video Camera Recorder. If the subject walked away during a trial,
the trial continued. If the subject did not return, or appeared to
show no interest in returning, the trial was terminated and attempted
again at a later time.

AG sounds were defined as clearly audible sounds that are pro-
duced with the mouth, occur within the context of requesting food
or attention from a human, and are accompanied by overt visual moni-
toring of the experimenter. For each chimpanzee, the total number of
AG sounds produced was summed across the six test trials. Subjects
who made at least one AG sound were classified as AG+, and those
who failed to produce any AG sounds were classified as AG—.

We also characterized the AG+ sounds to determine if the type of
AG sounds produced were concordant between mothers and their
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Table 1. AG sound type ethogram.

AG sound description

extended grunts (EG)

kisses (KI)

lip smacks (LS)
making an audible ‘pop’ sound

pants (PA)

raspberries (RS)

teeth chomps (TC)

voiced, atonal sounds produced by the chimpanzees with an open mouth
produced by inhaling air through pursed lips.
produced by placing upper and lower lips tightly together then pulling them apart quickly

audible, rapid, rhythmic sequence of inhaling and exhaling
produced by blowing air out through pursed lips
produced by clacking teeth together so that the hitting together of upper and lower jaws is audible

offspring. To accomplish this, the experimenter classified each AG
sound produced by the subject from the audio/video recordings of
each trial, according to the descriptions included in the ethogram
depicted in table 1. The experimenter (L.R.) was blind to the
hypothesis of the study and was relatively unfamiliar with the pedi-
gree of the animals in the facility. This was done to remove any
potential subjective bias in the characterization of the number as
well as the type of AG sound produced by the chimpanzees. To con-
firm objective classification of the AG sound types, a second observer
independently scored a subset of the trials (one trial from each of
29 subjects classified as AG+) using the same AG sound type etho-
gram (table 1). There was 100 per cent agreement between this
second observer and the experimenter. On one trial, however,
the second observer noted two different types of AG sounds pro-
duced by the subject (Raspberries (RS) and Kisses), whereas the
experimenter had noted only one AG sound type (RS).

3. RESULTS

Of the 158 chimpanzees tested, 85 were classified as
AG- and 73 as AG+, a distribution that is not signifi-
cantly different from chance. We then examined the
association of AG sound production between mother
and offspring. Data were available for 71 mother—
offspring dyads; of these dyads, 59 of the offspring
were mother-reared, whereas 12 were nursery-reared.
Overall, a significant association was found between
mother and offspring AG sound production x* (1,
n=71)=6.66, p=0.010. This association was
almost entirely attributable to offspring who were
raised by their biological mother. Indeed, the pro-
portion of mother-reared dyads who were concordant
for the use of AG sounds was significantly higher
(42/59 dyads) compared with nursery-reared individ-
uals (4/12 dyads) X2 (1, n=171)=6.26, p=0.012,
supporting the hypothesis that chimpanzees are
acquiring the use of these signals via social learning
(figure 1). There was no significant association
between rearing and AG sound production (}* (1,
n="171)=1.23, p=0.268).

In addition, a binomial test revealed that chimpan-
zee offspring are significantly more likely to produce
the same type of AG sound as their mother (p =
0.033) than any other type of AG sound. Of the 19
AG+ mother-reared offspring whose mother’s are
also AG+, 14 (74%) produce the same type of
sound as their mother (figure 2).

4. DISCUSSION

The data presented above suggest that AG sounds are
socially learned via transmission between mothers and
their offspring. We found that those chimpanzees who
were reared by their biological mothers are more likely
to be concordant for the use of AG sounds with their
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Figure 1. Concordance between mother and offspring for AG
sound production (*p = 0.012).

mother than are chimpanzees raised by humans in a
nursery environment. Moreover, mother-reared chim-
panzees are significantly more likely to produce the
same type of AG sound as their mother than any
other type of AG sound.

These data support the hypothesis that social learn-
ing plays a role in the acquisition of communicative
vocal signals in chimpanzees. Previously, group-level
structural variation has been reported in the calls
of chimpanzees in the wild as well as in captivity
[13—-15]. For example, Crockford et al. [14] report
structural differences in the pant hoot vocaliza-
tions of male chimpanzees living in neighbouring
communities, but not between groups from a distant
community. These results could not be accounted for
by genetic or habitat differences, suggesting that the
chimpanzees may be actively modifying the structure
of their calls to facilitate group identification [14].
The data presented here are consistent with these
observations and provide direct evidence that social
learning may be an important factor in the acquisition
and use of communicative signals by chimpanzees.

The most parsimonious explanation for the results
reported here is that those offspring who were reared
by their biological mother viewed their biological
mothers producing AG sounds—a behaviour that
probably resulted in some form of reinforcement
from human carers (e.g. food), or did not observe
their mothers producing AG sounds. Subsequently,
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Figure 2. AG sound types for mother-reared subjects whose
mothers are also AG+ (z=19). AG sounds are classified
based on the descriptions in table 1. Note that two subjects
(offspring) produced two types of AG during their vocal
assessments, RS and EG. The mothers of both subjects pro-
duced RS. Both subjects were included in our analysis as
concordant for vocal type with their mother. Light grey
bars denote AG+ offspring with mothers that produce
same AG sound type and dark grey bars denote total off-
spring (AG+) that produce each AG sound type.

these mother-reared offspring learned (or did not learn)
to produce AG sounds themselves within the same con-
texts. In contrast, those offspring who were reared in a
nursery setting did not view their mother’s behaviour,
and therefore were less likely to be concordant with
them for AG sound production compared with their
mother-reared counterparts. It is important to note that
the number of nursery-reared individuals in which data
from their mother were also available is relatively small
(n=12) compared with mother-reared chimpanzees
(n=59). Therefore, some caution is warranted
in interpreting the results for the nursery-reared individ-
uals. In addition, the mechanism by which nursery-
reared chimpanzees classified as AG+ acquired the use
of AG sounds is not clear, and is beyond the scope of
this study. However, social learning (e.g. from peers)
may have played a role in the acquisition and use of AG
sounds by these subjects as well.

In summary, and consistent with findings on tool use
in wild and captive chimpanzees [16,17], social learning
appears to play an important role in the acquisition and
use of vocal signals in chimpanzees. Previous data indi-
cate that the production of AG sounds selectively
activate the Broca’s area homologue in chimpanzees,
suggesting that this critical language region was
involved in vocal signalling in the common ancestor of
both modern humans and chimpanzees [18,19]. We
propose that over the course of evolution, there was
increased selection for expansion in both the form and
function of vocal communication in early hominids.
Concurrently, selection for increasing motor control
needed for speech resulted in the nearly sevenfold
increase in cortical representation of Broca’s area in
humans compared with chimpanzees [20], eventually
resulting in unprecedented vocal flexibility, and full
blown spoken language in modern humans.
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