
Vol.:(0123456789)

International Journal of Primatology
https://doi.org/10.1007/s10764-021-00260-0

1 3

The face is central to primate multicomponent signals

Bridget M. Waller1  · Eithne Kavanagh1  · Jerome Micheletta2  · 
Peter R. Clark2  · Jamie Whitehouse1 

Received: 20 April 2021 / Accepted: 29 September 2021 
© The Author(s) 2022

Abstract
A wealth of experimental and observational evidence suggests that faces have 
become increasingly important in the communication system of primates over evo-
lutionary time and that both the static and moveable aspects of faces convey con-
siderable information. Therefore, whenever there is a visual component to any mul-
ticomponent signal the face is potentially relevant. However, the role of the face 
is not always considered in primate multicomponent communication research. We 
review the literature and make a case for greater focus on the face going forward. 
We propose that the face can be overlooked for two main reasons: first, due to meth-
odological difficulty. Examination of multicomponent signals in primates is difficult, 
so scientists tend to examine a limited number of signals in combination. Detailed 
examination of the subtle and dynamic components of facial signals is particularly 
hard to achieve in studies of primates. Second, due to a common assumption that 
the face contains “emotional” content. A priori categorisation of facial behavior as 
“emotional” ignores the potentially communicative and predictive information pre-
sent in the face that might contribute to signals. In short, we argue that the face is 
central to multicomponent signals (and also many multimodal signals) and suggest 
future directions for investigating this phenomenon.
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Introduction

Multicomponent and multimodal signals have been proposed as having a poten-
tially important role in communicative complexity, specifically language evolu-
tion (Liebal et al., 2014; Partan & Marler, 1999; Rowe, 1999). It has been argued 
that combining signals in some way (simultaneously or sequentially) increases 
the generative and/or flexible power of a communication system, which in turn 
requires more complex cognition for the production and perception of communi-
cative signals. Multimodal refers to communication combining multiple sensory 
sources, such as auditory and visual (Rowe, 1999), and multicomponent refers to 
combinations of different signals regardless of the sensory modality (see below 
for more discussion of definitions). Thus, an evolutionary drive toward commu-
nicative complexity may have coincided with both increased multimodality and 
multicomponent signaling. As such, scientists interested in comparative commu-
nication tend to agree that signals should not be studied in isolation and have 
become “multimodalists” (Fröhlich et al., 2019). However, despite this wide-
spread call to adopt a multimodal or multicomponent approach, in practice any 
approach beyond single signal types is uncommon (Slocombe et al., 2011). Also, 
even though there is widespread agreement that signals should be understood 
as whole entities, research (often necessarily) involves carving up multimodal 
signals into component parts based on some a priori assumptions. In doing so, 
this creates a paradox. The multifaceted phenomenon is partitioned to provide 
a detailed sense of all parts of the whole, but in doing so, it is possible that we 
lose perspective of the whole. For example, delineating faces from bodies, or 
calls from faces, might mean that the way that these components interact is over-
looked, and/or we make assumptions about what each component does and study 
them differently.

Many characteristics of animals, in both form and behavior, have the potential 
to transmit information. Much of this information is available through the visual 
channel (through bodies, faces). We argue, however, that the physical features of 
primates are not all equal in terms of communicative salience, and so there are 
implications of ignoring some characteristics over others. The face, in particular, 
is an attention grabbing, meaningful, and salient feature of all primates (Mitchell 
et al., 2014; Nahm et al., 1997), and it is highly unlikely that the presence (or 
absence) of facial information in all its potential forms is irrelevant when observ-
ers are viewing signals in conspecific primates. Any multicomponent signal that 
includes a visual element, therefore, contains information about the face whether 
or not this is being recorded by the researcher. Even visual cues on the primate 
body (for example, sexual swellings in chimpanzees, Pan troglodytes) could be 
interpreted differently if the female is looking at the observer. Consequently, 
overlooking the face when examining multimodal signals could result in a mis-
categorization of the signal and limit our understanding of the communication 
taking place.

We review the evidence that the face is important in primate communication 
and make a case for greater focus on the face in multimodal and multicomponent 
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communication research (regardless of whether facial movements are present). 
We examine the literature where the face has been included in multimodal and 
multicomponent communication research to date and discuss the theoretical and 
methodological reasons why it might have been overlooked. Finally, we propose 
solutions.

How do primates see the face?

Early primates were characterised by expansion of the visual cortex relative to other 
brain areas and greater connectivity between visual and motor cortices (Molnár et 
al., 2014; Sherwood, 2005), which likely coincided with heavier reliance on the vis-
ual domain for communication (Dobson & Sherwood, 2011) than other mammals. 
Likewise, the physical features of the primate face and associated behaviors suggest 
an evolutionary shift toward greater salience and communicative prominence of the 
face. Thus, there appears to be specialization in both senders and receivers for facial 
communication in primates (Fig. 1).

Primate faces are largely hairless. Color vision may have coevolved with this 
hairlessness in primate faces to facilitate the detection of facial color changes asso-
ciated with social and sexual displays (Changizi et al., 2006; Santana et al., 2012). 
For example, some primates have trichromatric color vision system, which allows 
better detection facial signals, such as the facial redness associated with female 
intracycle fertility in rhesus macaques (Macaca mulatta) (Hiramatsu et al., 2017). 
Despite the relative hairlessness, there are conspicuous hairy growths in some spe-
cies that could be associated with facial signaling (Flecha-García, 2010; Sadr et al., 
2003; Watt et al., 2007). Human eyebrows, for example, despite having possible pro-
tective function against sweat and sun, also seem important in punctuating speech 

Fig. 1  Information in the face. Example of the static (left) and dynamic (right) information that can be 
extracted from a conspecific face in primates, which are thought to be separated by distinct neural path-
ways (Bernstein & Yovel, 2015).
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(Flecha-García, 2010), are key features for identity recognition (Sadr et al., 2003) 
and regulate the visibility of eye gaze direction (Watt et al., 2007). Similarly, it is 
possible that eyelashes enhance eye stimuli in addition to having protective function. 
Radial venation patterning in flower petals serve as nectar guides to potential pol-
linators (Whitney et al., 2013), and so it is worth considering whether attention to 
the eyes is enhanced by the radial patterning of eyelashes. Eyes are powerful stimuli 
and provide cues about another’s attention (looking at you; looking at other) and 
whether this is shared with you (we are looking at the same thing; we are looking 
at each other). Humans are sensitive to even very subtle changes in eyes, such as 
pupil size (Demos et al., 2008). Pupil size changes can modulate social processes, 
such as perception of emotion (Harrison et al., 2007) and preference for mutual gaze 
(Binetti et al., 2016). Thus, any features that draw attention to the eyes are likely to 
be beneficial in a cooperative system with mutual interests, even if the primary func-
tion is something else.

Primates also produce numerous subtle facial movements underpinned by the 
activation of a complex network of facial muscles. These muscles are well conserved 
throughout the primate order (Burrows, 2008) and considerably more complex 
than those found in other mammals. The area of the motor cortex that innervates 
these facial muscles (facial motor nucleus, VII) has similar structure and organiza-
tion across mammals, but some features suggest greater control of facial muscles in 
primates (Sherwood, 2005). For example, there are direct connective projections to 
facial muscles found only in catarrhine primates and the volume of the facial nuclei 
of the brainstem is greater in great apes and humans compared with other primates 
and other mammals (Sherwood, 2005). The extent and manner of voluntary and 
flexible control also is likely related to the specific properties of the muscle fibers 
themselves. Slow-twitch muscle fibers are usually involved in activities requiring 
precise control of weak forces, suggesting that these muscles can be used in a slower 
and more precise manner. Some facial muscles in the human face have a higher pro-
portion of slow-twitch muscle fibers than both rhesus macaques and chimpanzees 
(Burrows et al., 2014). Such fine-grained control of facial muscles likely increases 
as complexity of facial behavior increases.

Primates can use faces to identify key physical and social characteristics from 
the conspecific primate face (Fig. 1). Often based on the static rather than moveable 
aspects of the face, primates can distinguish between other individuals in terms of 
their identity (e.g., many species: Parr, 2011), sex (e.g., rhesus macaques: Paukner 
et al., 2010), third-party kin relationships (e.g., chimpanzees: Parr & de Waal, 
1999), attractiveness (e.g., rhesus macaques: Waitt & Little, 2006), and, potentially, 
dominance (e.g., bonobos, Pan paniscus: Martin et al., 2019). The neural pathways 
underpinning these perceptual processes are broadly similar across primates (Frei-
wald et al., 2016), although monkeys seem to have less face expertise than apes on 
the whole (Parr et al., 2008).

In primates, faces are attention-grabbing phenomena, more so than in other mam-
mals. Like humans, other primates prefer to look at faces compared with areas sur-
rounding the face (common marmosets, Callithrix jacchus: Mitchell et al., 2014; 
rhesus macaques: Nahm et al., 1997). When viewing naturalistic pictures of whole 
animals, eye-tracking studies showed that both humans and chimpanzees look first 
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at the face region and look longer at the face region in total compared with other 
parts of the body (Kano & Tomonaga, 2009). Interestingly, this pattern of increased 
attention to the face was not seen in domestic dogs (Canis lupus familiaris, Correia-
Caeiro, Guo, & Mills, 2021a) who attend more to the body than the face in both con-
specifics and humans. The chimpanzee stimuli used by Kano and Tomonaga (2009) 
did not display any prototypical facial expression or notable facial movement, sug-
gesting that primate faces capture attention regardless of whether they contain com-
municative information. In humans, faces are attended to preferentially from birth 
(Frank et al., 2014), a mechanism that persists in adulthood (Stein et al., 2011) and 
can occur below threshold awareness (Lueschow et al., 2004). Therefore, it is likely 
that similar mechanisms that facilitate bias to faces exist in nonhuman primates.

Given that “neutral” primate faces still command attention from conspecific 
observers, we argue that a face can never be truly considered “neutral.” First and 
foremost, if visible, static features are still present and indicative of identity and indi-
vidual characteristics. In addition, however, the absence of movement in a primate 
face is still communicating something by the very fact that what could be present is 
not. In a match-to-sample experimental design, crested macaques (Macaca nigra) 
differentially predicted the social outcome of an approach between two unknown 
individuals depending on the facial expression featured on the face (Waller et al., 
2016). The neutral face was more closely associated with a conflict outcome than 
screams and threat faces, suggesting that the absence of facial expression was per-
ceived as more likely to result in conflict. The interpretation was that the presence 
of any communicative information (regardless of valence) reduces uncertainty and 
allows other individuals to respond appropriately, and so a neutral face is conspicu-
ous by the very absence of movement. It also is possible that a neutral face is viewed 
as a negative signal due to the absence of any affiliative signal. Therefore, as long 
as the face is visible, it is essentially always of potential importance regardless of 
whether it displays facial movement. There are circumstances when the face might 
not be visible, of course, but this should not be confused with a visible face that does 
not show movement.

The importance of combinationality is, of course, central to the notion of multi-
modality (Partan & Marler, 1999), in that perception of one feature or behavior is 
influenced by the presence of another. Despite the long-understood importance of 
faces in human perception, their salience and meaning are affected by other aspects 
of the scene. For example, human facial expressions are interpreted differently when 
paired with different body positions (Aviezer et al., 2008). These prototypical, basic 
facial expressions, often argued to be categorically discrete and universally recog-
nized (Ekman et al., 1969) thus are sensitive to context and interpretation can be 
modified at an early perceptual level. There is clear perceptual interaction, therefore, 
between the face and other aspects of the body during interpretation of signals.

In sum, the evidence that the primate face has evolved as a salient and commu-
nicative feature suggests that even when “neutral” in the absence of specific facial 
movement, there is still meaningful information available to others that has the 
potential to change the perception of signals. Equally, interpretation of the face can 
be influenced by the position and movement of the body.
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Why are multicomponent signals important?

Multimodality, in essence, refers to communication thtat provides information from 
multiple sources, such as auditory information combined with visual (Rowe, 1999). 
Many scientists consider a signal to be multimodal only when it is received from 
more than one sensory channel: auditory, visual, tactile, or chemical (CANDOLIN, 
2003; Higham & Hebets, 2013). However, others have suggested that any combina-
tion of facial, gestural, and vocal signals should be classed similarly (occasionally 
but less frequently, including olfactory signals: Liebal et al., 2014). The rationale 
for this divergent usage is that in primates, the way these signal types are cognitively 
processed and produced can be meaningfully different (Tomasello, 2010; Waller et 
al., 2013). Thus, a gesture and a facial expression may provide separate concurrent 
streams of information, despite the fact they are both received through the visual 
channel. While there may be an argument to use a separate term (e.g., "multicom-
ponent": Micheletta et al., 2013), many of the proposed advantages of multimodal 
signaling based on multiple sensory channels also apply to this usage, and so stud-
ying the combination of these signal types may have important implications for 
understanding the evolution of language and communication. However, to avoid any 
confusion, we use multicomponent as a more inclusive term to capture all signals 
that include one or more visual elements. Regardless of the definition adopted for 
different types of signals, we argue that the presence or absence of the face in any 
signal is significant, and so it could be argued that all signals are multicomponent.

The primary value of multimodal (and multicomponent) signaling over single 
types of signaling is that it can provide increased availability of information to the 
receiver—either by increasing the amount of information, or by increasing the likeli-
hood that the information is successfully transferred to the receiver (Partan & Mar-
ler, 2005). Animals frequently inhabit noisy environments in which signals from 
one sensory modality are not accessible to the receiver (e.g., visual signals not vis-
ible due to dense forestation, or audio signals inaudible due to interfering sounds). 
The use of multimodal signals may increase the likelihood that information can be 
received in such environments. For instance, wolf spiders (Schizocosa retrorsa) 
combine visual and seismic signals to increase the likelihood of receiver response in 
bright and dark conditions (Hebets & Papaj, 2005). This is an example of a redun-
dant function (in the sense that no new information is transferred, but the message is 
enhanced), but multimodal signals also may serve nonredundant functions (see Par-
tan & Marler, 2005 for a complete framework of multimodal signal functions). The 
components of multimodal signals may send separate information independently, 
but they also may combine to send entirely new information than either component 
could provide separately. Such a function would allow for multimodality to consid-
erably increase complexity in communication systems, but it has not yet been identi-
fied in primate communication. Great apes often produce multimodal signals in con-
ditions of good visibility and audibility, which could point toward a nonredundant 
function, because the likelihood of the message being received is high (Taglialatela 
et al., 2015), but this has not yet been empirically demonstrated. Only by examining 
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the integration of multiple modalities holistically can the full capacity of primate 
communication be revealed.

Many scientists are interested in multimodality and multicomponent signaling for 
its value in informing theories of human language evolution, and there is increas-
ing interest in the possibility that language has multimodal origins (Fröhlich et al., 
2019; Taglialatela et al., 2011). One line of inquiry for language evolution scholars 
is to identify the components and underlying capacities of language and to test their 
presence in nonhuman primate communication systems (Slocombe et al., 2011). The 
corresponding argument is that if these capacities can be identified in other primate 
species, they represent the “building blocks” available to human ancestors before the 
evolution of language in its current state. Many capacities have been identified in 
different modalities in different species (e.g., referentiality in vocalizations, Seyfarth 
& Cheney, 1990; intentionality in gesture, Tomasello, 2010), often provoking claims 
that the origins of language can be found in the modality displaying this capacity. 
However, proponents of a multimodal or “amodal” (i.e., human language is not 
rooted in any specific communication system in the common ancestor) origin of lan-
guage argue that the modality through which a language-like capacity is expressed 
is largely irrelevant, because its expression may have diverged from our common 
ancestor either in the respective species or in humans (Slocombe et al., 2011). 
Importantly, although human language is primarily expressed through the vocal 
modality, it can equally be expressed gesturally through sign language (Sandler & 
Lillo-Martin, 2006), indicating that underlying language capacities are not modality-
bound. This points toward flexibility in the expression of different capacities and 
classes of information across modalities and primate species and emphasises the 
importance of a multimodal and/or multicomponent approach.

The combination of components into multicomponent signals may in itself be 
an important precursor to human language and communication by conveying dif-
ferent types of behavioral and affective information at the same time (Waller et 
al., 2013). The potential for a multicomponent signal to emit additional informa-
tion than its unimodal components separately, and to do so more efficiently, means 
that it could have represented an important starting point in human ancestors for 
the evolution of the rapid complex information transfer associated with human lan-
guage. More broadly, human communication is inherently multicomponent. Holler 
and Levinson (2019) proposed that face-to-face interaction is the ecological niche in 
which language evolved, and language is embedded in multimodal signals between 
the speaker and the audience. Visual signals are almost always produced alongside 
spoken conversation, providing important context and facilitate shared understand-
ing between interactants (e.g., eyebrows punctuating speech, Ekman, 1979; iconic 
gestures disambiguating speech, Holle & Gunter, 2007). Similarly, many nonhuman 
primate species live in closely bonded, relatively cohesive groups, with frequent 
visual and audible contact between group members, and their use of multicompo-
nent communication is well-documented (e.g., bonobos: Genty et al., 2014; crested 
macaques: Micheletta et al., 2013; chimpanzees: Wilke, 2017). It therefore is cru-
cial that the holistic multicomponent interaction between primates is examined and 
understood in the quest to understand the evolutionary roots of human communica-
tion and language.
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How has the face been considered in multicomponent signal research 
so far?

In 2011, a review of the primate communication literature revealed striking differ-
ences in the methodological and theoretical focus of published research depending 
on the species class under study (Slocombe et al., 2011). Notably, studies investigat-
ing multicomponent communication represented only 28 of 553 studies examined 
(5%); 22 examined facial expression alongside at least one of gestural or vocal com-
munication. Since then, multicomponent research in primatology has gained popu-
larity in principle but still accounts for the minority of publications in primate com-
munication and often ignores facial signals (Liebal et al., 2014).

Experimental research focussing on cross-modal integration is a notable excep-
tion. A number of studies investigating the evolutionary precursors of humans’ 
ability to perceive and integrate spoken utterances with facial movements found 
evidence for this multisensory integration across a number of nonhuman primate 
species. Using a preferential-looking paradigm, Ghazanfar et al. (2005) presented 
rhesus macaques with video clips of conspecifics producing two different vocalisa-
tions, paired with the sound of one of these vocalizations. The macaques spent more 
time looking at the matching visual stimulus than the nonmatching stimulus, indi-
cating that they recognized the correspondence between auditory and visual infor-
mation for these two vocalizations. Following this seminal work, further “prefer-
ential looking” studies were conducted in a number of nonhuman primate species, 
with similar results (e.g., grey-cheeked mangabeys (Lophocebus albigena), Bovet & 
Deputte, 2009; capuchin monkeys (Cebus apella), Evans et al., 2005; chimpanzees, 
Izumi & Kojima, 2004). Parr (2004) obtained similar findings using a matching-to-
sample procedure in chimpanzees.

A few observational studies have attempted to document facial signals with a 
multicomponent perspective. In captivity, 50% of chimpanzees’ vocalizations were 
accompanied by signals from one or more other modalities within 2 s (Taglialatela 
et al., 2015). Although the authors did not provide data on the relative frequencies of 
different signal modalities, facial signals did occur in a number of these multicom-
ponent bouts. In a more detailed account, Wilke and colleagues (2017) attempted to 
quantify the multicomponent repertoire of wild chimpanzees. They considered eight 
different facial signals, of which six temporally overlapped with signals from differ-
ent modalities. While the frequency of production of these multicomponent facial 
signals was low, they constituted a nonnegligible part of the multicomponent rep-
ertoire. The most complete quantitative account of multicomponent communication 
in a nonhuman primate to date is Sarah Partan’s (2002) study of rhesus macaques. 
Components of facial signals (i.e., mouth, ear, eyebrow, and head position, as well 
as gaze direction) were considered alongside body postures and vocalization, and 
the composition of the multicomponent signals was analyzed using Principal Com-
ponent Analysis and Multiple Correspondence Analysis. With this method, she 
identified clusters corresponding to threatening, submissive, and affiliative behavior 
with an unprecedented level of detail and demonstrated the multicomponent nature 
of rhesus macaques’ communication.
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Although these overviews of species’ multicomponent repertoires are useful, the 
efforts required to collect enough data to be able to examine the function of multi-
component signals often are restrictive and the analyses are problematic. Instead, 
several researchers have chosen to focus on a single facial signal and its combina-
tion with signals from other modalities. For example, Fig. 2 illustrates how different 
face positions and movements can influence the form (and potential interpretation) 
of gestures and vocalization combinations in chimpanzees. This approach has the 
benefit of providing a richer understanding of the function of multicomponent sig-
nals (although at the cost of ignoring a large part of the communicative repertoire). 
Chimpanzees can produce facial expressions that are visually identical but appear 
to have different functions when used singly and when used in combination with a 
vocalization (Davila-Ross et al., 2015) and also use different combinations of gesture 
and facial expression that elicit different responses from conspecifics (Oña et al., 
2019). In Japanese macaques (Macaca fuscata), females exhibit variations in facial 
color parameters alongside changes in vocal behaviors, which might influence male 
behavior and reduce the probability of mating with females who are already preg-
nant (Rigaill et al., 2015). Crested macaques frequently produce lipsmacks, a facial 
signal that can be accompanied by a close-range vocalization: the soft grunt. In this 
species (Micheletta et al., 2013), as well as in rhesus macaques (Partan, 1998), mul-
timodal lipsmacks were more likely to elicit positive responses in the form of affilia-
tive body contacts, demonstrating the importance of a multimodal approach to better 
characterize the complexity of communication in nonhuman primates.

Why has the face been overlooked in primate multicomponent 
communication research?

We argue that there are two main reasons why the face is hard to integrate in pri-
mate multicomponent communication literature. The first is a purely methodolog-
ical point. It is difficult to record primate signals in general, but we argue that it 

Fig. 2  The importance of the face in multicomponent signals. A chimpanzee gesture paired with different 
head positions and movements of the face, illustrating the potential for different resulting meanings. A. 
Arm stretch gesture with face down/not visible; B. Arm stretch gesture with AU22 (lip funneler) + AU25 
(lips parted) + AU26 (jaw drop) and vocalization; C. Arm stretch gesture with “neutral” face. Note: these 
chimpanzees are composite images featuring multiple individuals (i.e., head, body, and face taken from 
different individuals were combined to illustrate a single individual). Picture credit: Matt Henderson.
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is particularly difficult to capture the detail of facial expressions, and the methods 
that are available (e.g., Facial Action Coding Systems, Waller et al., 2020) can be 
onerous. Second, there is a long history of approaching facial expressions as emo-
tional entities, which has perhaps side-lined them from mainstream discussion of 
the evolution of communication. Investigation of the evolutionary roots of language 
has been a particular focus within the field (Liebal et al., 2014), and because facial 
expressions are rarely considered as precursors to language, this also might have 
deflected attention. To clarify, although primate facial communication research is 
a fairly active field independently, we are argue that it is not well integrated into 
other modalities of primate communication research (as evidenced by a comprehen-
sive literature review (Slocombe et al., 2011) and a recent follow-up to this review 
(Liebal et al., 2014).

Methodological reasons

As discussed earlier, the primate face has the capacity to produce numerous 
dynamic appearance changes—both subtle and extreme. The specific social impact 
of these facial movements on other individuals is not always easy to determine (and 
in many cases there might be no impact at all), but to determine this impact, the 
facial movements need to be recorded accurately. There are practical considerations 
that might make this hard to achieve. Given the subtlety of some facial movement, 
human observers might underestimate the occurrence of facial movements due to 
distance and thus potentially miss their contribution to social interactions, particu-
larly in wild populations. Likewise, body orientation can affect our ability to collect 
data on facial movements but has less of an impact on the visibility of gestures. For 
example, Hobaiter et al. (2017) aimed to collect data on vocalization, gesture, and 
facial movement in chimpanzees but were unable to collect sufficient information 
on faces due to the above difficulties. It also is difficult to determine for humans to 
assess eye contact between individuals (although see Bard et al., 2005; Bethell et al., 
2007), which could be an important factor in whether facial movements are likely 
relevant in a social interaction. Another problem is that because the production of 
vocalizations always involves some movement of the jaw and/or face, it is difficult to 
identify meaningful facial movements that augment an audible signal.

There also are perceptual reasons why accurate recording of facial expression is 
difficult. Unlike vocalizations and gestures, there are clear counterparts to human 
facial expressions in other primate species. Some facial expressions appear so simi-
lar that scientists have investigated similarity of form and function for decades (e.g., 
human smile and bared-teeth display, Van Hooff, 1972). These similarities likely 
indicate some shared history, but this also can lead to problematic subjective inter-
pretation and false judgements of physical properties (Waller et al., 2007). Histori-
cally, scientists have tended toward a holistic approach to primate facial movements 
and identified configurations of facial movements as the unit for analysis (e.g., 
bared-teeth display, threat face). Such a priori classification can be problematic for 
many reasons: relevant detail can be missed; meaningful variants can be lumped 
together (Clark et al., 2020); and the labels often are loaded with emotional and/or 
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functional assumptions (see Waller & Micheletta, 2013 for a more extensive discus-
sion of this issue).

To solve these problems in human facial expression research, FACS (Facial 
Action Coding System: Ekman et al., 2002; Ekman & Friesen, 1978) was devel-
oped (Fig.  3). FACS divides the face into the minimal units of facial movements 
(Action Units [AUs]), which are based on specific muscles movements. The goal 
was to make identification of facial movement anatomically based and as detailed 
and objective as possible. FACS has now been modified for use with multiple pri-
mate species (chimpanzees, macaques, orangutans, hylobatids: see Waller et al., 
2020 for a review), which should help to minimize the problems stated above. The 
systems require training and can be time consuming, however, and reliability is not 
always easy to achieve (Molina et al., 2019). FACS also might not capture the spe-
cific details that scientists might be interested in, and for most understudied primate 
species, there is still no FACS developed (although attempts to integrate FACS sys-
tems developed for different, closely related species have been successful, Correia-
Caeiro, Holmes, & Miyabe-Nishiwaki, 2021b; Julle-Danière et al., 2015). It can be 
difficult to use the data resulting from FACS and create meaningful units for analy-
sis, although there have been some good efforts to create indices of expressivity and 
diversity from FACS data (Scheider et al., 2014)

Theoretical reasons

In addition to the methodological difficulties stated above, there may be theoreti-
cal barriers to the integration of facial movements into the study of multimodal and 
multicomponent primate communication. Human and nonhuman facial displays 
have long been studied within an emotional framework that we argue has limited the 
scope of investigation (Waller & Micheletta, 2013). Since Darwin first made com-
parisons between the “expressive” behavior of humans and other animals (Darwin, 

Fig. 3  Facial Action Coding 
System (FACS) in action. In 
FACS, individual muscle move-
ments of the face (or, Action 
Units) are coded independently 
and objectively, each of which 
are assigned a number (e.g., 
AU7). This provides a more 
objective and detailed descrip-
tion of the dynamic movements 
of the face compared with a 
more subjective and holistic 
descriptions, such as “smile” or 
“frown.” Photo credit to Michael 
Dam on Unspl ash. com.

http://unsplash.com
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1872), the scientific approach has been dominated by an assumption that facial dis-
plays are involuntary, innate, and reflexive expressions of emotion strongly associ-
ated with physiological and subjective processes. As such, despite almost always 
occurring within social interaction, their role as communicative agents has received 
only minor attention. Instead, the focus has been on what facial behavior can reveal 
about the emotional state of the sender. Signal value has been considered mainly 
in terms of whether and how observers can discern the feeling state of the sender, 
rather than what they can do with that information. Communicative content there-
fore is, a priori, understood to relay the emotion of the sender, with the potential 
adaptive consequences of this communication rarely considered.

This assumed close link between felt emotion, facial behavior, and perceived 
emotion, however, has been challenged in humans (Barrett et al., 2019), and so it 
likely that a similar complex and messy relationship between emotion and facial 
movement exists in nonhumans. There is an argument for some correlation between 
internal state and behavior in primates (Kret et al., 2020), but whether this relation-
ship exists for facial expression is debated. The alternative approach (that we sup-
port) is rooted in behavioral ecology, is arguably more adaptationist, and posits that 
facial displays signal the likely behavior of the sender and can be conceptualised 
as predictive cues (Fridlund, 1994, 2017; Waller, 2017). Releasing facial displays 
from a narrow definition of emotion opens up new avenues for investigation, includ-
ing their likely role in social communication, be it multimodal, multicomponent, 
or unimodal. Whether the communicative signals are intentionally produced and 
underpinned by complex cognition is irrelevant to ascertain whether information is 
transmitted and whether there are behavioral consequences. However, acknowledg-
ing that facial signals can be communicative makes questions of intentionality, flex-
ibility, referentiality, and complexity more pertinent.

Conclusion: Is the face central to multicomponent signals and does 
this matter?

We have argued that the face is central to primate communication. In sum, the 
attention-grabbing salience of the primate face, regardless of whether there is facial 
movement present (or whether the face is displaying an adaptive communicative sig-
nal), means that the face is relevant in any behavioral communicative signal and 
therefore adds an additional communicative component. In a sense, we are arguing 
that the face makes all nonfacial communication multicomponent. Whether the face 
is visible or not is relevant, of course, but it is still conspicuous via its absence. An 
absent face means that the sender cannot see the receiver, which is highly relevant 
information for primates, most of which have been shown to follow the gaze of con-
specifics (Rosati & Hare, 2009) and change behavior accordingly.

Fortunately, widening the net to include the face when studying primate com-
munication need not be overly burdensome. As discussed, some of the methods to 
capture facial behavior can be onerous and time consuming (e.g., FACS), but it also 
could be sufficient to record simple variables in real time (face visible to receiver: 
yes/no; face static or moving: yes/no). Gesture researchers do already record much 
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of this information, but often in the context of the producer and not receiver (Liebal 
et al., 2014). Alternatively, FACS can be used in a reduced form to record specific 
AUs, or combinations of AUs, if they are of specific interest. Finally, and most 
importantly, checking a priori assumptions about what faces do and what informa-
tion they contain is a necessary step forward to advance our understanding of pri-
mate communication. Specifically, we need to move beyond the dominant emotional 
framework. Empirical data are needed to demonstrate how faces contribute to pri-
mate communication (also true for gestures and vocalisations). If we are to make 
meaningful comparisons between these different behaviors and draw conclusions 
about differences that justify a priori assumptions, we need to collect comparable 
data.

In short, the face has grown in importance throughout primate evolution and car-
ries a wealth of information that can be extracted by conspecifics. If we want to 
understand the form and function of primate multicomponent and multimodal com-
munication, how it evolved, and how human communication is and is not related, we 
always need to consider the face in primate communication.
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