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Primate social structure as a predictor 
of modes of communication and the 
ability to learn a human language
Rebecca Jade Sullivan

Abstract
For little over five decades, scientists have attempted to teach nonhuman 
hominids to communicate using human languages . The decision to utilise 
nonhuman hominids for this area of research is often attributed to their close 
genetic relatedness and similarly complex social structures to humans (Gardner 
and Gardner 1978). However, there has been minimal explanation in the literature 
as to why more complex social group structures allow for successful human 
language acquisition. Furthermore, there has been no investigation into whether 
other nonhominid primates, who may be more genetically dissimilar to humans but 
share similar social group complexity, could also be good candidates for human 
language acquisition. The following essay will argue that nonhuman hominids are 
likely successful at human language acquisition as a result of the social complexity 
hypothesis—a theory that states there is a positive association between social 
group and communication complexity (Freeberg et al. 2012). It will be proposed 
that the social complexity hypothesis may also be useful for identifying potential 
nonhominid candidates for future primate language acquisition research. However, 
future research should also analyse language acquisition in genera that do not 
appear to follow the social complexity hypothesis, to determine whether learning 
human languages requires only social complexity or communication complexity, 
and not both in combination .
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Introduction
The potential for nonhuman primates to learn human languages has both 
intrigued and baffled scientists for decades. Chimpanzees (Pan troglodytes) and 
gorillas (Gorilla gorilla) have often been the species of choice in studies of 
primate language acquisition, with researchers usually attributing this decision 
to both their close genetic relatedness to humans and the social complexity 
of the species (e.g. Gardner and Gardner 1969; Patterson 1978). However, 
there has been little explanation by researchers as to why social complexity 
in nonhuman hominids1 makes them suitable candidates for learning visual 
human languages, nor is there any indication in the literature as to why 
nonhominid primates2 with equal levels of social complexity are not chosen 
for these studies. According to the social complexity hypothesis, as social 
group styles increase in complexity, so too do the modes of communication 
(Freeberg  et al. 2012). This mostly holds true in nonhuman hominids, 
with those species that have similarly complex social systems to humans 
also exhibiting highly complex methods of communication. For example, 
both chimpanzees and human hunter-gather societies form highly complex 
social groups, whereby a larger community will often temporarily split into 
smaller subgroups for various social benefits. As a result, complex forms of 
communication, such as gesturing and facial expressions, are required in order 
to communicate over long distances and re-establish relationships with other 
individuals when the groups reconvene (Dunbar 1993; Aureli et al. 2008). This 
relationship between social and communicative complexity offers a potential 
explanation for the exclusive use of hominid species in primate language 
acquisition research. However, nonhominid primate species with complex 
social groups may be equally receptive to learning human languages, and could 
be identified for future research opportunities based on the similarity of their 
social structures to that of humans. In turn, primate species that are socially 
dissimilar to humans could be identified as poor candidates for learning a 
human language through this method, as their modes of communication are 
predicted to be incompatible with human languages.

This essay aims to investigate the potential effectiveness of the social complexity 
hypothesis in predicting successful human language acquisition, by exploring 
the link between social complexity and communicative complexity in both 

1  A primate family consisting of chimpanzees, bonobos, gorillas and orang-utans (i.e. great apes).
2  Any primate species that is not a great ape.
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human and nonhuman primates. Additionally, this essay aims to identify 
suitable and unsuitable candidate species for future language acquisition 
research in nonhuman primates.

The differences between communication 
and language
Before delving into the research question, an understanding of the relationship 
and differences between communication and language is needed. Primates 
use communication to relay a message, and this can occur in four forms. 
Olfactory communication relies on the use of chemical signals from scent 
gland excretions, saliva or mucus to relay information regarding female 
receptivity, territorial boundaries (Heymann 2006), dominance status 
(Roberts 2012) and mate attraction (Heymann 2006; Scordato and Drea 
2007). Tactile communication is intimate, involving skin-to-skin contact 
such as allogrooming and embracing (Weber 1973) and is used to maintain 
social structure, strengthen bonds between individuals, relieve stress and social 
agitation and maintain mother–infant attachments (Hertenstein et al. 2006). 
Auditory communication can occur through vocalisations, as well as acoustic 
gestures such as tree buttress drumming (Arcadi et al. 1998), branch shaking 
(Zhao 1997), chest-beating or hand-clapping (Kalan and Rainey 2009), and 
is used to express social status (Remedios et al. 2009), defend territory, assist 
in agonistic confrontations and advertise alliances and group strength (Hagen 
and Hammerstein 2009). Finally, visual communication can involve the use 
of brachiomanual gestures such as arm-raising (Pollick and de Waal 2007) 
and beckoning (Hobaiter and Byrne 2011), facial expressions (Micheletta et 
al. 2015) and body language/posture (Smith and Delgado 2015) to convey 
messages about an individual’s internal state such as emotions and desires 
(Pika et al. 2003; Parr et al. 2005). 

Human language is a subcategory of communication, aligning with either 
auditory (i.e. speech) or visual (e.g. American Sign Language (ASL), or reading 
and writing) communication. While all primates are capable of communicating 
using sounds, human language is unique in that it is recursive, uses words 
and semantics and involves hierarchical syntax (Hauser et al. 2002; Berwick 
et al. 2013; Bolhuis et al. 2014). That is, there is an infinite combination 
of sentence structures and lengths in human language, producing limitless 
expressive power. 
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While nonhuman primates naturally do not communicate using human-like 
language, a number of experiments have attempted to teach human languages 
to other hominid species. Early attempts to induce speech in chimpanzees 
and orang-utans (Pongo spp.) proved unsuccessful, due to morphological 
constraints of breathing control apparatus in the species only allowing for 
short, unmodulated utterances (Bryan 1963; Gardner and Gardner 1969; 
MacLarnon and Hewitt 1999). Subsequent research focused heavily on 
teaching nonhuman hominids to communicate using human visual languages, 
with greater success. Chimpanzees (e.g. Washoe and Nim Chimpsky), gorillas 
(e.g. Koko) and orang-utans (e.g. Chantek) have been taught over 100 signs 
in ASL (Gardner and Gardner 1969, 1978; Patterson 1978; Terrace et al. 
1979; Miles 1990). Bonobos (Pan paniscus) such as Kanzi have also learned to 
read and communicate using hundreds of lexigrams—geometric symbols that 
function similarly to written language (Savage-Rumbaugh et al. 1985).

The link between social structure and mode 
of communication
The question remains: why are nonhuman hominid species successful at 
learning visual human languages like ASL and lexigrams? One of the most 
compelling and popular ideas, the social complexity hypothesis, suggests that 
complex social systems require complex modes of communication (Freeberg 
et al. 2012). With the exception of gorillas, all nonhuman hominids live in 
individual-based fission–fusion societies—one of the most complex social 
systems of any animal (van Schaik 1999; Ramos-Fernández 2005; Amrein 
et al. 2014; Bergman and Beehner 2015; Classen et al. 2016). These fission–
fusion societies consist of large communities that often divide into smaller, 
temporary parties that provide various social benefits to in-group members, 
such as reducing in-group feeding competition and increasing the group’s 
ability to defend territory (Lehmann et al. 2006). This social structure also 
requires animals to be able to mentally organise group members and their 
relationships, and to communicate over long distances in order to effectively 
coordinate group activities (van Schaik 1999; Aureli et al. 2008). 

Modern hunter-gatherer humans often form similar fission–fusion groups, 
known as ‘concentration–dispersal’ social systems (Dunbar 1993; McComb 
and Semple 2005). This social system typically arises in environments where 
food and water availability are unpredictable. During periods of resource 
abundance, hunter-gatherer humans typically reside in small groups. 
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However, during times of resource scarcity, these separate parties reassemble 
into a larger group, congregating at sites where resources are available for 
months at a time, such as a waterhole during the dry season (Dunbar 1993). 
Similar to fission–fusion societies, these highly flexible concentration–dispersal 
societies require hunter-gathers to be able to reassess relationships upon group 
reassembly, and maintain group cohesion over long distances (Dunbar 1993). 
As predicted by the social complexity hypothesis, human and nonhuman 
hominids also rely heavily on complex visual and auditory communication, 
including gestures, facial expressions and spoken language (Pika 2008). 
It thus stands to reason that other primate species with highly complex social 
systems should exhibit similar styles of complex communication to hominids, 
and thus may also be able to learn human languages.

A number of primate studies have supported the social complexity hypothesis, 
finding that group size is an effective predictor of both auditory and tactile 
modes of communication. A meta-analysis of 42 primate species by McComb 
and Semple (2005) found that as average group size and time spent allogrooming 
increases, so too does vocal repertoire size. Because of these relationships, 
a number of studies have suggested that vocal complexity may have facilitated 
the evolution of human language, serving as a way of maintaining social 
bonds and group cohesion between multiple individuals simultaneously 
when group size became too large for one-on-one allogrooming to serve this 
purpose (Dunbar 1993; Freeberg et al. 2012). Thus, while primates may not 
be able to physically speak a human language, this hypothesis still suggests that 
primates that live in large, complex societies could be good candidates for at 
least understanding spoken human languages.

Research has also found a positive correlation between visual communication 
and group complexity. A meta-analysis of 12 haplorrhine primate species by 
Dobson (2009) found that as group size increases, facial expressions become 
more complex and occur more frequently. While no research has been 
conducted on the relationship between gestural communication and social 
complexity in primates, it could also be predicted that more complex social 
structures should increase gestural complexity and use. Because ASL and 
lexigrams are visual and gestural modes of communication, primate species 
that rely more on these modes of communication as a result of more complex 
social structures should be ideal candidates for both understanding and 
communicating using human languages.
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Other primate candidates for learning 
human languages
Based on the similarities between social structure and associated modes of 
communication, there are a number of other primate species that could also 
be capable of learning human languages. Some of the most likely candidates 
are Old World monkeys from the Macaca genus, such as barbary macaques 
(M. sylvanus), pigtailed macaques (M. nemestrina) and rhesus macaques 
(M. mulatta). All three species live in multimale–multifemale social groups 
of similar complexity and size to that of chimpanzees, bonobos and humans 
(McComb and Semple 2005; Burrows et al. 2009; Grueter et al. 2013). Like 
hominids, facial expression in macaques is highly complex and an integral 
part of communication (Burrows 2008). Additionally, all three species 
often use visual gestural communication, which is correlated with socially 
complex behaviours such as dominance hierarchies and social bonding 
(Maestripieri 2007). 

However, other primate species who do not appear to fit the parameters of 
the hypothesis are also potential candidates for human language studies, 
bringing into question the effectiveness of the social complexity hypothesis 
in predicting language acquisition in nonhuman primates. Spider monkeys 
(Ateles spp.), for example, live in complex fission–fusion societies, and while 
there is some evidence of facial expression and gesturing, overall their visual 
communication is not as complex as that of hominids and macaques (Ramos-
Fernández 2005; Schaffner and Aureli 2005). Gibbons (Hylobates spp.), on the 
other hand, are socially monogamous—an arguably simpler social system than 
that of hominid and groups of Macaca, according to the social complexity 
hypothesis (Freeberg et al. 2012). Yet, they display highly complex gestural 
and facial expression in communication (Liebal et al. 2004; Scheider et al. 
2014). Gorillas live in semicomplex polygynous societies but have complex 
facial expression and gestural communication, and are still able to learn human 
language (Dobson 2009; Freeberg et al. 2012). This suggests that highly 
complex social structures may not be the most important contributing factor 
towards language acquisition. Therefore, it is particularly important to study 
spider monkeys, gibbons and gorillas to determine whether social complexity 
and complex communication are both required to learn a human language, 
or whether close genetic relatedness to humans is the main determinant 
of a species’ ability to learn a human language.
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Using the social complexity hypothesis, it could be predicted that species 
that are highly socially dissimilar to hominids are unlikely to be able to learn 
a  human language. For instance, nocturnal and solitary strepsirrhines such 
as the grey mouse lemur (Microcebus murinus; Eberle and Kappeler 2008), 
the aye-aye (Daubentonia madagascariensis; Sterling and McCreless 2007), and 
all lorisiformes (Kawamura and Kubotera 2004) rely heavily on olfaction to 
communicate with other individuals (del Barco-Trillo et al. 2011). In general, 
strepsirrhines also have far less complex visual communication systems than 
other primates due to poor visibility at night, limited interaction with other 
individuals and a fused upper lip disallowing facial expression (Kappeler 
2012; Kemp and Kaplan 2013). Within the haplorrhine suborder, nocturnal 
tarsiformes are more gregarious than most nocturnal strepsirrhines; hence, 
visual and auditory communication such as facial expressions and vocalisations 
are somewhat more complex (MacKinnon and MacKinnon 1980). However, 
these are not as complex as the visual and auditory forms of communication 
found in hominids or macaques. As humans rely mostly on verbalisation, 
gestures and facial expressions to communicate, neither strepsirrhines nor 
tarsiformes would be suitable candidates for learning a human language.

Conclusion
Research has repeatedly affirmed the social complexity hypothesis, which 
states that complex social structure is correlated with more complex modes 
of communication, such as elaborate gestural systems, facial expressions and 
vocal repertoire. Based on this hypothesis, it can be predicted that nonhuman 
hominids are able to learn human languages because they share social 
systems that are similar in complexity and style to humans. However, other 
nonhominid species with equally complex social systems, such as some species 
of macaque, could also be excellent candidates for learning human languages. 
Future research should focus on language acquisition in nonhominid primates 
living in fission–fusion societies, to determine whether they share the same 
ability as hominids to learn human languages. In addition, research into 
species that do not appear to follow the social complexity hypothesis could 
provide insight into whether human language acquisition requires both social 
and communicative complexity, just one of these factors, or simply close 
genetic relatedness to humans.
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