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Primate Roots of Speech and Language

Abstract: Human language is largely a vocal behaviour that has evolved from a 
more ancient primate communication system. Although vocalizations are also the 
main way by which nonhuman primates communicate and interact socially it has 
been difficult to demonstrate direct transitions from non- linguistic primate vocal 
communication to human language. Nevertheless, several continuities are apparent. 
First, primates produce and perceive sounds by specialized anatomical and neural 
structures also present in humans. Compared to humans, however, nonhuman pri-
mates are severely limited in the amount of control they have over vocal production, 
which restricts their ability for phonology, syntax, and vocal learning. But language 
is also a cognitive capacity and here there is good evidence that primates understand 
others’ calls as given by specific individuals to specific events or social interactions. 
In great apes, moreover, callers can take the past history with their audience into 
account, by suppressing, exaggerating and socially directing their calls in strategic 
ways. Yet, there is no clear evidence that primates, apart from humans, perceive 
others as governed by complex mental states, such as shared knowledge or false 
beliefs, during acts of communication. Also, primates do not seem to be motivated 
to convey knowledge relevant to their audience and there is no clear indication that 
they use vocal behaviour for the purpose of social bonding. The current hypothesis 
is that these differences in cognition and motivation have prevented the evolution 
of flexible, combinatorial vocal communication in nonhuman primates.

Keywords: nonhuman primate communication, intentionality in communication, 
referential communication

1.  Introduction

Considerable debate surrounds the question of how and why human 
language has evolved from non- linguistic forms of primate communica-
tion. From an evolutionary perspective, it is implausible that language has 
emerged without any relevant precursors, so the debate is largely on the 
nature of continuities and discontinuities between nonhuman primate and 
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human communication (Fitch and Zuberbühler, 2013). Most likely, lan-
guage is a mosaic of older components that have emerged during different 
evolutionary time periods, some of which perhaps only recently during 
hominine evolution. The goal of this chapter is to identify key components 
of the language faculty, particularly vocal production and the cognitive 
mechanisms underlying language, and to explore how they might have 
evolved from earlier forms. This is done within a comparative approach 
and special focus on great ape natural communication. Throughout the 
chapter, a distinction is made between communication, speech and lan-
guage. Communication is defined as the exchange of thoughts, messages, 
or information, as by speech, signals, writing or behaviour (n.d. 2011b). 
Speech is defined as an the act of expressing or describing thoughts, feelings, 
or perceptions by articulation of words (n.d. 2011a) and language as com-
munication of thoughts and feelings through a system of arbitrary signals, 
such as voice sounds, gestures or written symbols (n.d. 2011c).

2.  Vocal production1

The basic mechanism for sound production in mammals is described by the 
source- filter theory. Both animal vocalisations and human speech sounds 
are produced by an apparatus that consists of two independent mecha-
nisms, the source (larynx) and the filter (supra- laryngeal vocal tract (Fant, 
1960). Compared to other primates and most other mammals, however, 
human vocal communication is highly unusual. Humans not only possess 
a species- specific repertoire of non- linguistic vocalisations, but they also 
have the capacity to actively control the apparatus in order to produce 
sustained airflow, which then generates stable vibration of the larynx, the 
fundamental frequency and acoustic source of speech (Herbst, 2016). In 
addition, humans have fine motor control of various anatomical structure 

1 Based on previously published material by A. R. Lameira, I. Maddieson, and 
K. Zuberbühler, ‘Primate Feedstock for the Evolution of Consonants’, Trends 
in Cognitive Sciences, 18/2 (Feb 2014a), 60–62. and W.T. Fitch and K. Zuber-
bühler, ‘Primate Precursors to Human Language: Beyond Discontinuity’, in 
Eckart Altenmuller, Sabine Schmidt, and Elke Zimmerman (Eds.), Evolution of 
Emotional Communication: From Sounds in Nonhuman Mammals to Speech 
and Music in Man (Oxford: Oxford University Press, 2013).
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involved in speech production, so- called articulators, the result of which 
are several hundred perceptually distinct phonemes, the building blocks 
of the 7,000 or so currently spoken languages. Each language only uses a 
small fraction of this species- specific repertoire and speakers loose the abil-
ity to discriminate the different sound contrasts during ontogeny (Crystal 
1997). The variability across languages is enormous. Some languages use 
nine vowels and ten consonants (Andoke; Colombia) while others only 
three vowels and 22 consonants (Diyari; Australia; Lameira et al., 2014). 
Vowels and consonants are the product of complex vocal tract configura-
tions by the tongue, lips and jaw, while the sound producing activity of 
the larynx remains relatively constant. Some consonants are produced as 
co- articulations with vowels, while others are produced without vocal- fold 
vibration (e.g. voiceless stops /p/,  /t/,  /k/). Recent work has shown that 
the human vocal apparatus is not fundamentally different from those of 
non- human primates, suggesting that there are no anatomical reasons that 
would prevent other species from producing speech. The vocal production 
apparatus of higher primates, in other words, is speech- ready (Boë et al., 
2017; Fitch et al., 2016).

If the main evolutionary transition towards speech has been at the level 
of larynx control and not, as claimed for decades, due to differences in vocal 
tract anatomy (Fitch and Zuberbühler, 2013; Lieberman, 2012), then the 
main question is how and why humans have evolved such an unprecedented 
level of vocal control. One line of research addresses this kind of human 
uniqueness at the neural level, insofar as the muscles that operate the larynx 
appear to be governed by projections from the motor cortex to the brain-
stem nuclei that steer laryngeal muscles (Jurgens, 2002). One hypothesis 
is that this direct cortical pathway may be the neural cause of the fine mo-
tor control that humans have over their laryngeal musculature to produce 
the fundamental acoustic source for speech and for singing. Whether or 
not the duet songs in primates, such as gibbons or indris, are governed by 
human- like laryngeal control is currently unknown (Filippi, 2016; Gamba 
et al., 2016; Geissmann, 2002). In humans, laryngeal control is responsible 
for the rhythmic and intonational aspect of language, i.e. speech prosody 
(Hirano et al., 1969; Ohala, 1990). Yet, the physiological mechanisms 
underlying prosodic features are still poorly understood (Erickson, 1995; 
Finnegan et al., 2000; Lecuit and Demolin, 1998). Some progress has been 
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made by modelling the relationships between fundamental frequency and 
subglottal pressure and with other techniques, such as laryngeal electro-
myography (e.g. Riede et al., 2011; Riede, 2011; Zhang and Ghazanfar, 
2016). Further research in this field is likely to contribute to explain the 
human uniqueness of speech.

3.  Vocal learning

Within the primates, humans are the only species that can vocally imitate, a 
behaviour that starts early in ontogeny. One hypothesis for why non- human 
primates are prevented from vocal learning is in terms of differences in la-
ryngeal control. If an individual cannot control sound production at will, 
then it cannot vocally imitate arbitrary sound pattern, a basic requirement 
for speech acquisition. Non- human primate communication, instead, is 
limited to biologically hardwired vocal repertoires, a collection of signals 
given in context- related and often age- and sex- specific ways (Zuberbühler, 
2016b). Typically, different call types have different biological functions, 
such as ‘greeting’ calls to facilitate social interactions or ‘alarm calls’ to 
avoid predation. Other examples are food calls, copulation calls, movement 
calls, long- distance calls, or lost calls. For some call types, phylogenetic 
relatedness and acoustic similarities are linked, with more closely related 
species producing more similar calls, a finding that includes human vocali-
sations (Davila Ross et al., 2009; Kersken et al., 2017).

Some call structures appear to have evolved to be psychologically ef-
fective on receivers, either by having physiological effects or by triggering 
relevant psychological processes in recipients, such as increased attention 
or facilitated learning (Owren and Rendall, 2001). However, all this is 
not to say that primate sound production is completely inflexible. Various 
studies on monkeys have shown that social variables can influence the 
acoustic structure of some call types. For instance, in Campbell’s mon-
keys, the strength of a social bond between two individuals significantly 
correlates with the acoustic similarity of their contact calls, independent 
of genetic relatedness (Lemasson et al., 2011). Evidence of this type is 
relatively common, but is usually in terms of acoustic variations within an 
existing call type rather than the emergence of new vocal structures, which 
is very different from the ease by which human infants produce, combine 
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and learn complex sound utterances. Also relevant is research on captive 
primates, which has shown that subjects can be trained to produce some 
calls on command and to modify the acoustic structure of their calls (Fitch 
and Zuberbühler, 2013).

Given the seemingly unbridgeable gap in motor control between hu-
man and nonhuman primate vocal behaviour, how did speech evolve? A 
relevant finding here is that motor control of the supra- laryngeal vocal 
tract may be less of a constraint, at least for great apes, compared to con-
trol of the larynx. Great apes possess call repertoires that comprise both 
voiced and voiceless calls, with some voiceless calls being subject to social 
learning (Lameira et al. 2014). In wild orang- utans, for example, there are 
population differences in calls produced during nest building with some 
populations producing ‘raspberries’ and others ‘smacks’, in the absence 
of genetic or habitat differences. Captive orang- utans can imitate human 
voiceless whistling sounds, a clear demonstration of their ability to control 
key speech articulators and airflow. In chimpanzees, an interesting case 
study is ‘Viki’, who underwent intensive language training by her human 
caretakers and so learned to shape the vocal tract to imitate few English 
words (‘mama’, ‘papa’, ‘cup’), although unable to activate the larynx as a 
sound source (Hayes, 1951).

A reasonable conclusion from this literature is that the common ances-
tor of humans and great apes already possessed the ability to control their 
supra- laryngeal vocal tract, while vocal fold control emerged later and 
perhaps only after the phylogenetic split from the other great apes (de Boer 
et al., 2015).

4.  Concepts and categories2

Human language is not just a vocal behaviour but the product of a cogni-
tive architecture that is in constant interaction with social partners. The 
main tools for these social interactions are mental representations of the 
world, organised in humans as concepts (defined as mental representations 

2 Based on material published by K. Zuberbühler, ‘Social Concepts and Com-
munication in Nonhuman Primates’, in Mark A. Bee and Cory T. Miller (Eds.), 
Psychological Mechanisms in Animal Communication (New York: Springer, 
2016a).
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that refer to categories, i.e. sets of entities), with corresponding symbolic 
representations in a speaker’s linguistic vocabulary. Nonhuman primates 
do not have linguistic lexicons but they may nevertheless have mental con-
cepts akin to ours. So how do primates and other animals organise their 
worlds internally? What are natural concepts in primate minds and how 
are they linked to vocal communication? In the following, evidence for dif-
ferent types of social concepts is reviewed, including dominance, kinship, 
friendship, or group.

4.1  Dominance

A common challenge in social groups is that some individuals exert social 
power over others, which can lead to conflicts. Possessing an abstract notion 
of social rank, thus, is likely to be adaptive to navigate in such systems and 
there is some evidence for this in nonhuman primates. In chacma baboons, 
Bergman et al. (2003) showed that subjects responded strongly to vocal 
interactions between two group members, provided this suggested a rank 
reversal. The effect was even more pronounced if the rank change occurred 
between individuals that belonged to different matrilines, which suggested 
a larger upheaval within the group. The conclusion was that these primates 
comprehend the invisible hierarchical social structure that is characterised 
by dominance ranks. The study has recently been partly replicated in vervet 
monkeys, with similar results (Borgeaud et al., 2013), suggesting that pri-
mates in general represent social rank in complex ways.

But how do primates learn to understand their own and others’ social 
rank in a group? One possibility is a cognitive operation termed transitive 
inference by which subjects observe social interactions between others to 
compute an invisible dominance matrix (e.g. Tromp et al., 2015). Another 
mechanism is more proactive, by directly challenging other group members 
that are presumed to be close in social rank. Male bonobos, for example, 
actively provoke other group members by approaching them with acousti-
cally distinct ‘contest hoots’ combined with aggressive gestures, for the sole 
purpose of provoking a social reaction, usually agonistic chase. The social 
targets are chosen very carefully, by selecting group members of adjacent 
rank, a behaviour that also seems to function as a way to advertise the 
caller’s own social position in the group to bystanders (Genty et al., 2014).
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4.2  Kinship and friendship

Primate social life is not just about social rank but also about social 
relationships. In an early study long- tailed macaques were trained to dif-
ferentiate mother- offspring pairs from other types of social dyads. In sub-
sequent transfer trials, subjects were able to identify untrained kin dyads, 
suggesting a concept of kinship (Dasser, 1988). Other social concepts in 
primates refer to what has loosely been called ‘friendship’ (measured as 
social bonds, e.g. Silk et al. 2010), which in primates can be maintained 
over long time periods, sometimes between the sexes and independent 
of kin relations. The ability to form social bonds with nonrelatives may 
thus be one of the most important features of primate sociality, which has 
also been linked with the evolution of large brains (Dunbar and Shultz, 
2007). According to this ‘social brain’ hypothesis, forming, maintaining 
and monitoring others’ social bonds is computationally very demanding, 
suggesting that large brains evolved in response to the cognitive demands 
of sociality (Dunbar, 1993). However, this focus has come under increas-
ing scrutiny, due to energetic constraints in maintaining brain tissue (Isler 
and Van Schaik, 2014).

Although social bonds are apparent from patterns of social interac-
tions, there is not much direct evidence that primates represent others’ 
social relations as distinct concepts (e.g. friend vs. foe). In an early field 
experiment, Kummer et al. (1974) investigated the mechanisms of bond 
formation between male and female hamadryas baboons. In one condi-
tion, an observer male was allowed to watch how another male from the 
same troop interacted with a new female before being admitted to the pair. 
The striking finding was that the observer male respected the new pair 
bond, even if he was dominant over the rival. This respect of “ownership,” 
however, was not generalizable and did not transfer to situations were two 
males competed over access to food. Using playback experiments, Wittig 
et al. (2014) recently showed that, even hours after a natural aggressive 
interaction had occurred, chimpanzees were still strongly affected if they 
heard the aggressive “waa” barks of a “friend” of the former aggressor, 
which was not the case if they heard the “waa” barks of other group 
members. Chimpanzees, in other words, are able to recruit memories of 
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past social interactions from different sources to make inferences about 
current interactions.

4.3  Group

Another potential social concept concerns group membership. Almost all 
higher primates form groups that are defined by individualised member-
ships, but do they also categorise others in terms of in- and out- group 
members? In one field experiment, chimpanzees reacted to the calls of out- 
group members more strongly than to own group members (Herbinger et 
al., 2009), while males appear to assess the vocal behaviour of neighbouring 
males to numerically assess their current part size (Wilson et al., 2001). 
Again, these results indicate that primates can distinguish in- from out- 
group members but this is not direct evidence of a corresponding concept 
that could generalise to novel situations.

In sum, there is a large literature suggesting that non- human primates 
appear to structure the real world along mental concepts akin to humans, 
such as rank, kinship, friendship and so on. In most cases, however, the 
existence of these concepts is only vaguely inferred by patterns of behaviour. 
Hence, although behaviour patterns are indicative that primates categorise 
others in terms of friends, rivals, relatives, there is no real direct evidence 
that this is based on corresponding mental concepts. Related to this, there 
is no good evidence that primates possess vocal labels for any of these puta-
tive concepts, as it is the case for human language.

5.  Intentionality3

5.1  Audience effects

There is little doubt that nonhuman primates, and probably many other 
animals, can extract useful information from signals, but this in itself is per-
haps not so interesting. As Tomasello (2008, p. 19) puts it: “…the monkey 
has simply learned that one thing predicts another, or even causes another, 
in the same basic way as many other phenomena in their daily lives.” But 

3 Based on material published by K. Zuberbühler and J.C. Gomez, ‘Communi-
cation, Primate Intentional ‘, in C Power (Ed.), International Encyclopedia of 
Anthropology (Wiley, in press).
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when humans extract meaning from speech signals, this usually goes beyond 
the utterance’s (literal) linguistic meaning. Instead, semantic inferences are 
made from shared experiences with the signaller, the prior interaction histo-
ry and, crucially, the speaker’s intended meaning. Human communication, 
thus, operates not just on what is signalled, but also on what the signaller 
intends to communicate (Grice, 1969). Recipients, in turn, assume that 
signallers intend to say something that is relevant for them, which requires 
higher levels of intentionality than simple goal directedness.

The ability to ascribe intentions is based on the cognitive ability to at-
tribute mental states to others, which then opens the possibly most impor-
tant question in comparative research – do nonhuman primates base their 
communication on the mental states of others? Do they perceive others as 
independent minds with own intentions, beliefs, and knowledge? There is 
some evidence that primates can go beyond simple signal- response arith-
metic and consider social factors when producing and responding to each 
other’s signals. Chimpanzees, for example, time the delivery of some of their 
calls to a partner’s attention, and inhibit call production in the presence of 
some audiences (Hostetter et al., 2001). For chimpanzee greeting signals, 
the pant grunts, vocal production is often inhibited by the presence of the 
top- ranking bystanders, demonstrating that call production is audience 
dependent (Laporte and Zuberbühler, 2010). Similarly, victims of aggres-
sion can alter the acoustic structure of screams, not only depending on the 
severity of aggression experienced, but also in relation to the composition 
of the nearby audience. Victims of severe attacks tend to exaggerate the 
aggression experienced, but only if at least one high- ranking listener is in 
the audience who could interfere (Slocombe and Zuberbühler, 2007). Other 
evidence is females who are more likely to give copulation calls if high- 
ranking males are in the vicinity and less likely if other females are nearby 
(Townsend et al., 2008). Finally, when finding food chimpanzees produce 
acoustically distinct rough grunts which attract other group members to 
the site, but again these calls are especially common if subjects travel with 
social allies or high- ranking group members (Slocombe et al., 2010; Schel 
et al., 2013a). In monkeys, audience- aware vocal communication has been 
found in predation contexts (Wich and de Vries, 2006; Papworth et al., 
2008) and during social interactions (Semple et al., 2009) and it is very 
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well documented in great ape gestural communication (e.g. Cartmill and 
Byrne, 2007).

In sum, nonhuman primate signalling can be affected by the presence of 
others and the presumed social consequences of signal production, most 
likely because they perceive others as intentional beings. Whether or not 
the primates perceive their audiences as possessing more complex mental 
states, such as knowledge or beliefs, is not addressed by these studies.

5.2  Mental state attribution

Most theories of animal communication grant primate signals an im-
perative function, whereas human communication, from an early age, 
appears to have additional declarative, informative or interrogative 
functions. This is manifested by the fact that, from a young age, human 
infants point to objects, not because they want them, but with the sole 
aim of sharing attention or information with others. Apes, in contrast, 
typically use gestures with the only purpose of requesting or directing 
others to objects or activities. For example, if apes indicate hidden tools 
or food to a human, this act is performed with the final aim of obtain-
ing food, not just to share a target of common attention (Roberts et al., 
2014).

A key component in any theory of language evolution thus has to do with 
how aware signallers are of the mental states of their recipients during acts 
of communication. In humans, communication is the product of intention, 
both in the sense of goal- directedness and aboutness (Brentano, 1874). Do 
primates perceive others as governed by mental states during acts of com-
munication? If so, how complex are these mental states? Are they able and 
motivated to convey knowledge relevant to their audience?

An early approach to study the problem was to raise great apes in an 
environment entirely structured by humans in order to document the de-
velopment of their communication skills. One famous case study was a 
chimpanzee called ‘Sarah’, who acquired over 100 arbitrary signs- meaning 
linkages, which enabled her to generate sentence- like strings of up to eight 
units long (Premack, 1970). Similarly, two chimpanzees, ‘Sherman’ and 
‘Austin’, learned to use geometric symbols (lexigrams) to make requests 
to one another (Savage- Rumbaugh et al., 1980), while ‘Kanzi’, a male 
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bonobo learned to master a lexigram system of over 300 arbitrary symbols 
(Savage- Rumbaugh and Lewin, 1994). A related approach was to teach 
apes American Sign Language, which resulted in repertoires of over 100 
signals of the major grammatical classes. Despite these findings, the apes 
did not make much use of their acquired skills during natural social inter-
actions and there was no good evidence that subjects demonstrated a deep 
understanding of the symbolic nature and basic grammatical rules of their 
acquired language systems (Terrace et al., 1979).

5.3  Levels of intentionality

Intentionality derives from Latin intendere, i.e. being directed towards a 
goal or thing (Jacob, 2014). However, people’s psychological states are not 
always about such entities, but sometimes also about other individuals’ psy-
chological states, which makes it necessary to distinguish between different 
levels of intentionality (Jacob, 2014). Whether or not animals (or young 
human infants) can also attribute psychological states with intentionality 
to others has thus been the topic of much empirical research, usually under 
the notion of ‘theory of mind’ (Premack and Woodruff, 1978; Tomasello, 
2014). For example, apes use a rich repertoire of gestures when interacting 
with social partners, with evidence of audience awareness, social directed-
ness, and communicative persistence (Call and Tomasello, 2007), similar 
to what has been found in pre- linguistic human infants. For vocal signals, 
a relevant finding emerged from free- ranging vervet monkeys where it was 
shown that playbacks of acoustically distinct alarm calls given to eagles, 
leopards, and pythons were enough to make others respond in adaptive 
ways, even if no actual predator was present. For instance, after hearing a 
snake alarm, monkeys responded by bipedally scanning the surrounding 
area, as if trying to locate the putative snake (Cheney and Seyfarth, 1992). 
A philosophical approach to the problem of differing levels of intentionality 
has been proposed by Dennett (1983), and called the ‘intentional stance’. 
This framework has produced landmark progress in assessing the question 
of intentionality in ethological data and relating it to intentionality in hu-
man communication (Table 1).
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Table 1:  Dennett’s (1983) recursive grades of intentionality in animal communication

Intention Content

0 order A recognizes x

1st order A wants B to do x

2nd order A wants B to recognize x

3rd order A wants B to recognize that A wants B to do x

4th order A wants B to recognize that A wants B to recognize x

5th order ….

For the vervet monkeys, the proposal then was that, when a monkey pro-
duces an eagle alarm call in response to which other group members run 
into cover, this may be the result of different ‘grades’ of intentionality. The 
null hypothesis, or 0-order intentionality, attributes no intentionality at all 
but callers merely react automatically to the perceptual recognition of each 
type of predator. They are simply “…prone to three flavours of anxiety or 
arousal: leopard anxiety, eagle anxiety, and snake anxiety”. Each anxiety 
has an evolved link to one call type, and listeners may form associations be-
tween external events and call types that allow them to react appropriately. 
Signallers and recipients benefit in their own ways, but are not mentally 
connected, in a sort of “by- product semanticity”.

First- order intentionality is different in that the monkey produces alarm 
calls with the goal to influence the behaviour of others (Table 1). Although 
there was no direct evidence for 1st order intentionality in the original stud-
ies with vervet monkeys (Seyfarth et al., 1980), other work has suggested 
that this is within the cognitive capacities of non- human primates. For 
example, female Diana monkeys continue to produce alarm calls, until the 
group’s single adult male also produces the same alarm calls, i.e. the alarm 
call type that corresponds to the predator the females have perceived, as 
if they are soliciting the male’s acknowledgment of the situation (Stephan 
and Zuberbühler, 2016). These results indicate that primate alarm calls are 
not just automatic and direct responses to an external disturbance, but that 
calling is additionally governed by the social interaction history between 
signallers and recipients, and may require some level of intentionality in 
Dennett’s scale. More specifically, first- order intentionality requires that 
signals are produced to cause a specific and deliberate effect in an audi-
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ence. For this to be the case, the signal needs to be socially addressed, the 
recipient’s response should be monitored and, if the desired outcome is not 
achieved, signalling should be modified accordingly (Bruner, 1981).

There is good evidence that primates deploy some of their signals in such 
ways, particularly in the realm of gestural communication. For example, 
bonobos produce beckoning gestures with persistence and signal elabora-
tion to persuade a sexual partner to follow to a distant location (Genty 
and Zuberbühler, 2014). This type of goal- directed intentionality is com-
mon in ape gestural communication but also visible in facial signals, such 
as chimpanzee lip- smacking during grooming, where it appears to cause 
longer and more reciprocal grooming bouts, probably by expressing benign 
intention (Fedurek et al., 2015).

While primate gestural communication appears to qualify as the result 
of first- order intentionality this is less clear for vocal signals. Vocal signals 
do not require visual contact between partners so it is not always clear 
whether or whom the caller wishes to address. Also, as many calls are 
given in relatively rigid context- specific ways, it is less plausible that they 
are active attempts to alter a recipient’s behaviour (let alone mental states), 
compared to being mere vocal tags of specific external events. At the same 
time, several studies have shown that primates can use vocalisations in goal- 
directed ways, specifically to influence a recipient in some way or another. 
In one key study, chimpanzees were more likely to produce alarm calls to 
snakes if their audience was unaware of the danger, suggesting some active 
assessments of others’ mental states (Crockford et al., 2012). Similarly, 
chimpanzees prior to travel sometimes give specific “travel hoos” in con-
nection with complex departure behaviour that includes audience checking 
and other signs of goal- directedness (Gruber and Zuberbühler, 2013).

A more complex sense of intentional communication is displayed if both 
signallers and recipients appear to take into account each other’s mental 
states when producing and responding to signals. In this situation, a sig-
naller not only ‘wants’ a recipient to do something specific, but she also 
wants to be understood. For primate communication, there is no good 
evidence for such second order intentionality, a controversy directly linked 
to whether primates can attribute mental states to others, that is, whether 
they have a ‘theory of mind’ (Zuberbühler and Gomez, in press). In captiv-
ity, chimpanzees have demonstrated mental state attribution, first in terms 
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of judgments about what others can or cannot see (Hare et al., 2000) and, 
more recently, what they can and cannot know (Krupenye et al., 2016), 
but these capacities have not manifested themselves in their communication 
behaviour, with a few exceptions. As mentioned before, in more natural 
situations when encountering snakes, chimpanzees direct their alarm calls 
to arriving group members, not to the snake, and call more if the arriving 
individuals are socially close to them and ignorant about the danger (Schel 
et al. 2013b; Crockford et al., 2012). Equally relevant are studies on ape 
gestures, for instance bonobos are more likely to repeat their gestures to a 
reluctant familiar than unfamiliar keeper, whereas to an unfamiliar keeper 
they were more likely to change gestures, as if taking into account the dif-
ferences in the keepers’ knowledge rather than just perceptions (Genty et 
al., 2015).

In sum, some of the primate gestural literature is in line with the hy-
pothesis that 2nd order intentional states can guide primate communication, 
although it is usually possible to propose simpler explanatory models based 
on behaviour- reading and associative learning mechanisms, as a string of 
associations between behaviour cues and event outcomes.

5.4  Ostension

Zuberbühler and Gomez (in press) argue that there is another sense of inten-
tional communication, a ‘Mitteilungsbedürfnis’, which is different because 
it refers to others’ mental states in a particular way (Fitch, 2010). Here, 
information transfer is not just by linguistic coding and decoding but also 
by producing ostensive indicators of meaning, which recipients use to infer 
that the sender is trying to convey a message (Grice, 1957). Humans often 
use finger pointing to this effect, something that nonhuman primates do 
not do. However, in theory almost any behaviour can serve as an ostensive 
signal, including gaze fixation, which is more common in primates (Zu-
berbühler, 2008). Ostension, in its simplest form, may be little more than 
‘addressing’ behaviours, e.g., calling or claiming attention, something that 
has been repeatedly described in great apes.
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5.5  Shared intentionality

A recent theory of human evolution suggests that humans are special in their 
ability to share goals and intentions when participating in collaborative 
activities (Tomasello et al., 2005). According to this line of argument, sub-
jects require not only powerful forms of mindreading but also a profound 
motivation to share their mental states with others to enter some kind of 
shared cognitive representation of joint intentions. There is some evidence 
that primates can engage in joint activities, which require that the intentions 
match (Pika and Zuberbühler, 2008), but whether this is equivalent to a 
sense of sharing cannot be decided. According to this theory, the implica-
tions of being able to share intentions are enormous, enabling subjects to 
create linguistic conventions, social norms, social institutions and many 
other types of human activities (Heesen et al., in press).

5.6  Conclusions

There is compelling evidence that primates use both vocal and gestural 
signals in a goal- directed, first- order intentionality sense. Some further evi-
dence suggests that there might also be second- order intentionality, but it 
remains to be determined in what sense primates attribute mental states to 
others and whether they are able to communicate about this. Primates show 
intentions to communicate in an ostensive sense, if one accepts evidence of 
addressing and seeking others’ attention as a demonstration of an osten-
sive function. Finally, there is no good evidence of shared intentionality. 
Although great apes understand the basics of intentional action, and may 
use communicative signals to affect others’ intentions, they do not appear 
to experience as sense of ‘shared’ intentionality.

6.  Referential communication4

6.1  Aboutness

One philosophical definition of intentionality is in the sense of aboutness— 
as being about or directed at a particular object (Brentano 1874). In this 

4 Based on material published by ibid. and K. Zuberbühler and C. Neumann, 
‘Referential Communication in Nonhuman Animals’, in J. Call (Ed.), Apa Hand-
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view, a signal is intentional if it is emitted or understood as being about an 
object (Zuberbühler and Gomez, in press). In the vervet monkey example, 
recipients may interpret an alarm call as indicating, not just that there is 
a predator, but that a sender has found a predator and that the alarm call 
is about this predator. In humans, aboutness is in that humans can think 
about non- existing things or situations, including reflecting on others’ false 
beliefs. There is no good evidence that non- human animals are able to 
engage in such mental operations. Nevertheless, some findings are relevant 
and suggest, at least, some precursor abilities. For example, in playback 
experiments, free- ranging baboons recognised when a call was directed 
at themselves as opposed to at other individuals (Engh et al., 2006). In 
chimpanzees, victims of aggression retreated from playback of aggressive 
barks given by an ally of the former opponent, but ignored the same barks 
if given by other group members, even hours after the conflict, again sug-
gesting that they understood that the barks were about them (Wittig et al., 
2014). In sum, when attending to vocal signals, baboons, chimpanzees, and 
probably other primates take into account the target of others’ attention, 
but mostly if this is about themselves.

6.2  Functional reference

The vervet monkey experiments discussed earlier, together with more re-
cent studies, amount to a considerable literature on what is often called 
‘functionally referential’ communication. Empirical evidence is usually in 
the form of structurally unique signals given to identifiable events that are 
external to the signaller. ‘Functional reference’ has become one of the most 
influential models of animal communication, mainly because it is conceptu-
ally simple and makes predictions that are easily quantifiable. According 
to the original definition (Macedonia and Evans, 1993), a functionally 
referential signal should (a) exhibit a degree of stimulus specificity and (b) 
be sufficient to allow receivers to select appropriate responses, even in the 
absence of the eliciting stimulus and other normally available cues. Vervet 
monkey alarm calling was said to fulfil both criteria and has thus become 

book of Comparative Psychology (Vol. 1. Basic Concepts, Methods, Neural 
Substrate, and Behavior: APA, 2017).
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the textbook example of functionally referential signalling in non- human 
animals (Macedonia and Evans, 1993).

More recent fieldwork has shown that the main carriers of meaning are 
not always the individual calls, but sometimes sequences or combinations 
of calls (Arnold and Zuberbühler, 2006; Arnold and Zuberbühler, 2008). 
Here, the evidence is not restricted to primates, but also includes studies 
on birds (Engesser et al., 2015, 2016). In addition, in some communication 
systems distinct call types can appear as call variants or compound calls, 
which are given to subtle changes in external events. For example, male 
Campbell’s monkeys produce acoustically distinct alarm calls to crowned 
eagles (‘hok’) and leopards (‘krak’), but add an acoustically distinct ‘oo’ 
suffix if the danger imposed by these two predators is not imminent (i.e., 
‘hok- oo’, ‘krak- oo’, respectively) (Ouattara et al., 2009b), an acoustic vari-
ation that is perceived and discriminated by recipients (Coye et al., 2015). 
Moreover, the different call types can be concatenated into long call se-
quences, which are given in context- specific ways to predation events and 
various non- predatory disturbances (Ouattara et al., 2009a), some of which 
are perceived and discriminated by recipients (Zuberbühler, 2002).

These findings have led to an important theoretical discussion, namely 
whether animal signals are really equivalent to human referential commu-
nication or just a by- product of evolved behaviour that grants the signaller 
with a fitness payoff. One problem is what exactly qualifies as an external 
event; the ‘stimulus specificity’ criterion. Detecting a predator or a novel 
food source are relatively obvious examples, but what about calls given 
when encountering another group member or calls given during mating? 
Chimpanzees, as mentioned, sometimes produce acoustically distinct vo-
calisations when encountering higher- ranking group members, a reliable 
indicator of the type of social interaction the caller is engaged in. Although 
these calls refer to relatively specific social events, it is not clear whether 
they should qualify as functionally referential, mainly because the event 
(stimulus) is not strictly ‘external’ to the caller.

Another problem with ‘functional reference’ is that animals often pro-
duce alarm calls to a range of events that, in human terms, cannot be sub-
sumed in a common category. For example, monkeys may give the same 
alarm call type to a range of events, which are represented by different 
mental concepts in humans. Alarm calls to terrestrial disturbances are often 
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particularly broad. Interestingly, in response to ‘terrestrial alarms’ other 
monkeys often first look in the direction of the caller, most likely to obtain 
additional behavioural information, such as gaze direction. Also, monkeys 
often take the more general context into account, when responding to 
alarm calls. For example, in response to playbacks of ‘terrestrial alarms’, 
putty- nosed monkeys spend less time looking at the caller if the alarms 
were preceded by additional information that disambiguates the cause of 
the call, such as the loud thundering sound of a falling tree (Arnold and 
Zuberbühler, 2013).

The deeper problem is that there are virtually no empirical studies on 
whether or how wild animals organise their worlds in mental concepts, as 
discussed in a previous section. Until there are data to systematically de-
scribe how wild animals categorise and represent the real world mentally, 
the production specificity criterion of functional reference will remain a 
contentious notion. For example, it is possible that animal vocalisations 
are not the direct product of specific mental representations, triggered by 
specific external events, but are mere indicators of behavioural intentions. 
Diana monkey eagle alarm calls, for instance, may not have evolved to 
warn others about eagle presence, but to indicate that the caller is about to 
engage with a perched eagle (Stephan and Zuberbühler, 2016). Again, fu-
ture research should address this possibility with targeted field experiments.

6.3  Psychological reference

The term functional reference has also been created specifically to avoid 
discussions about underlying intention, whether animals deliver signals 
in intentional ways. The fact that most animal signals are part of a rela-
tively hard- wired species- specific repertoire is not necessarily a problem 
for questions about referential signalling. One of the most powerful refer-
ential signals in humans is pointing, a non- linguistic, species- specific, in-
nate signal used to direct a recipient towards a shared experience. Human 
signallers actively seek to point out relevance to their recipients, in order 
to share common ground. Although vervet monkey alarm calls inform 
recipients about specific external events, it is unclear whether these signals 
are produced with the intention to do so, as explained earlier. Human- like 
referential communication goes beyond mere audience awareness and goal- 
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directedness, as discussed before, and usually includes some assessment of 
others’ mental states – their perceptions, intentions, knowledge or beliefs. 
Whether animals can take their audiences into account at this level is con-
troversial. The evidence for referencing as a psychological act is currently 
best for wild chimpanzees, particularly from a series field experiments with 
detecting snake models. As mentioned, alert call production was strongly 
determined by the presence of friends but also whether recipients were 
ignorant or aware of the snake (Crockford et al. 2012, 2015; Schel et al., 
2013b). Although more targeted experiments are needed, results tentatively 
suggest that chimpanzees can take the knowledge state of a receiver into 
account, as opposed to mere perceptions, when referring others to a relevant 
external event.

7.  Communication as social bonding5

The biological success of our species is partly grounded in a major evo-
lutionary transition in mental capacities from self- serving, competitive to 
group- oriented, cooperative social relationships. Compared to other pri-
mates, humans are much more collaborative, prosocial, and amenable to 
social norms, which has far- reaching implications at almost every level 
of human activity, including language (Tomasello, 2014). Human social 
interactions are highly structured joint activities during which partners 
are in tune with each other’s intentions -- the human ‘interaction engine’ 
(Levinson, 2006). Linguistic discourse is a specific type of joint activity, 
which is characterized by rapid exchanges of syntactic units, while its se-
mantic content is often about others’ social behaviour, or gossip, and this 
exchange of social information appears to have a strong bonding effect on 
the interlocutors (Dunbar, 1993).

In non- human primates, social bonding is mainly achieved by manual 
grooming. In wild chimpanzees, for example, urinary oxytocin levels are 
higher after grooming with bond partners than other group members (Crock-
ford et al., 2013) and there is also good evidence that grooming has a direct 

5 Based on material published by K. Zuberbühler and P. Fedurek, ‘Vocal Groom-
ing’, in Todd K. Shackelford and Viviana A. Weekes- Shackelford (Eds.), Ency-
clopedia of Evolutionary Psychological Science (Berlin: Springer, in press).
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impact on an individual’s fitness. In primates, grooming increases the prob-
ability that partners will help each other during fights, whereas individuals 
with strong social networks have higher life- time reproductive success than 
less socially integrated individuals (Silk et al., 2010). Across species, there is 
a positive relation between social grooming time and group size, suggesting 
that living in large groups leads to relatively more time demands for manual 
grooming, most likely due to an exponentially increased number of social 
relationships. This has led to the hypothesis that, during human evolution, 
manual grooming has been gradually replaced by vocal grooming as the main 
mechanism for social bonding, which has paved the way for the evolution 
of language (Dunbar, 1993). Vocal grooming, in other words, has become 
something like the missing link in this theory of language evolution.

How did the transition from manual to vocal grooming take place? One 
candidate for vocal grooming in primates is chorusing. In chimpanzees, 
males of the same group chorus with their pant hoots, an acoustically 
unique long- distance vocalization. There is evidence that these joint vocal 
displays facilitate tolerance at feeding sites and predict support in agonistic 
interactions on a short- term basis, while manual grooming seems to be a 
better predictor of long- term social bonds (Fedurek et al., 2013). Another 
candidate is vocal convergence, usually seen between affiliated individuals 
that adjust the acoustic structure of their calls during vocal interactions 
(Candiotti et al., 2012). In humans, vocal convergence is a well- documented 
phenomenon, described as ‘speech accommodation’, although similar ef-
fects are also seen in gestures, suggesting that people try to either emphasise 
or minimise the social difference to their interlocutors, reflecting their desire 
or refusal to strengthen a social bond (Clark and Schaefer, 1989). Another 
candidate that might have paved the way for a transition from manual to 
vocal grooming is call exchanges, as found in many primates, and often 
between closely affiliated individuals. Call exchange networks tend to be 
socially more rigid than grooming networks, insofar as socially important 
individuals are more likely to elicit vocal responses than others. Related 
to call exchanges is duetting, a vocal behaviour seen in gibbons and other 
monogamous primates. Duetting has a presumed bonding function (Geiss-
mann, 2002; Filippi, 2016), but the behaviour is relatively inflexible in the 
sense that once a relationship is established it simply functions to broadcast 
this fact to potential sexual rivals. Vocal turn- taking is also a key feature 
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of human linguistic discourse, which is characterized by highly structured, 
rapid exchanges of short syntactic units, around 1500 per day (Levinson, 
2016). In humans, the length of turns can be flexible, as well as the num-
ber of speakers, but participants rigidly observe short time gaps of about 
200ms between turns. This highly conserved pattern requires participants 
to predict when a partner’s turn comes to an end, which is only possible if 
interlocutors can anticipate the forthcoming semantic content, while con-
structing their next utterance. This pattern is found across languages, sug-
gesting that it is based on a biological predisposition, with possibly deep 
evolutionary roots (Levinson, 2016).

Recent empirical research has suggested another candidate behaviour 
for the transition from manual to vocal grooming. In chimpanzees, manual 
grooming is often accompanied by a specific acoustic signal, lip- smacking, 
especially between closely affiliated individuals. Lip- smacking plays a key 
role in coordinating grooming bouts by making them longer, more recipro-
cated and more intimate (Fedurek et al., 2015). Many primates lip- smack 
during affiliative social interactions (Bergman, 2013), but so far there is only 
evidence in chimpanzees for a direct link between this behaviour and man-
ual grooming (Zuberbühler and Fedurek, 2017). Chimpanzee lip- smacking 
has thus become somewhat of the prime candidate as the missing link to 
human vocal interactions. While chimpanzee lip- smacking is semantically 
empty, it similarly seems to function in social bonding and is delivered in 
temporarily structured ways. One evolutionary scenario therefore is that 
lip- smacking may have served as a precursor for the evolution of articu-
latory control (Ghazanfar et al., 2012). As argued earlier, there is good 
evidence that great apes have substantial control over their supra- laryngeal 
vocal tract but relatively little active control over the larynx (Lameira et 
al., 2014). The transition from manual to vocal grooming, in other words, 
may have been linked with gaining active control over sound production 
in line with concurrent underlying changes in the cognitive architecture.

8.  General conclusions

Human communication is strikingly different from any other known natural 
communication system. From an evolutionary perspective, this is particu-
larly striking because, biologically, humans are primates whose communi-
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cation system has evolved during a long and shared phylogenetic history. 
One way to investigate the roots of human language is with comparative 
studies of primate cognition, particularly the basic processes required for 
language production and perception.

Humans are clearly unique in the amount of control they have over 
sound production, and this has considerable effects on other important 
features of language, such as vocal imitation, phonemic repertoires and the 
ability to produce syntactic structures. Humans are the only primate species 
capable of controlling and socially learning their vocal output, which as a 
consequence becomes part of shared communicative conventions. Although 
non- human primates and most other animals do not have active control 
over their vocal output, some studies suggest that they can use parts of their 
signal repertoire in referential ways, to inform others about relevant events 
in their environment. Current evidence also suggests that the primate vocal 
tract is essentially speech- ready, and that great apes have good voluntary 
control over most speech articulators, apart from the larynx. Why and how 
humans have evolved the ability to control the larynx is an open question, 
but it has been suggested that this has evolved in the context of cooperative 
breeding (Zuberbühler, 2011).

Language is also a cognitive system based on conceptual thought and the 
ability to categorise the world in mental concepts. Here, the evidence for 
equivalent structures in nonhuman primates is not strong, although much of 
their behavioural patterns suggest similar representational organisation. A 
key feature of any language definition is that, during acts of communication, 
signallers draw their recipients’ attention to what they consider relevant 
entities, both real or imagined. Humans routinely refer others to what they 
perceive as relevant aspects of the world, a psychological propensity that 
was probably one of the major drivers of language evolution. Linguistically, 
this is achieved with arbitrary acoustic conventions, but referring can also 
happen non- linguistically, for example with iconic gestures or pointing. In 
humans, this ability emerges early during development, mainly in the form 
of pointing that functions, similar to linguistic expressions, as a referen-
tial signal. An important evolutionary question therefore is whether this 
characteristically human way of communicating is also present in some 
animal signalling and, if so, whether the underlying cognitive processes 
are similar. While in humans referential communication appears to be the 
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result of mental state attributions, in the sense that signallers communicate 
content relevant to their audience, only very few studies in animals have 
found evidence of this kind, all of them in wild chimpanzees communicating 
about food or danger. In human communication, in contrast, there seem 
to be no such contextual limitations, a possible consequence of our highly 
cooperative nature.
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