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Self-domestication and the Cultural Evolution of Language 
Limor Raviv, Simon Kirby

The structural design features of human language emerge in the process of cultural evolution, shaping

languages over the course of communication, learning, and transmission. What role does this leave

biological evolution? This chapter highlights the biological bases and preconditions that underlie the

particular type of prosocial behaviours and cognitive inference abilities that are required for languages

to emerge via cultural evolution to begin with. Speci�cally, the human self-domestication hypothesis

was invoked to explain the evolution of modern humans, suggesting that many of humans’ distinctive

traits—including language—are the result of an evolutionary process similar to that of animal

domestication. This chapter proposes that prominent changes in human behaviour and ecology

associated with self-domestication may institute the forces that shape the cultural evolution of

language by enriching the opportunities for learning and teaching and by promoting communication

and cooperation.

Introduction: The Origin of Language Structure C60S1

Language is one of the hallmarks of human cognition and is considered unparalleled by any other animal

communication system. Its uniqueness lies in its seemingly unlimited expressive power, which is enabled by

a set of rule-like grammatical structures. One of the principal explanatory goals for linguistics and cognitive

science is thus to understand why languages have the structure they do, and where these structures come

from.

C60P1

Lab experiments and computational models over the past 20 years suggests that many of the universal

properties of language are the result of a trade-o� between two partially competing pressures that operate

C60P2
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on languages in the process of cultural evolution: a pressure for compressibility and a pressure for

informativeness (e.g. Kirby et al., 2015; for review see Bailes & Cuskley’s chapter, this volume). Speci�cally,

the pressure for compressibility seems to arise from learning and constraints on memory, while the

pressure for informativeness seems to arise from communication and the need to di�erentiate between

di�erent meanings, with experimental and modelling work demonstrating that neither alone is su�cient

(e.g. Kirby et al., 2015; Motamedi et al., 2019, 2021; Raviv et al., 2019; Winters et al., 2015).

In the context of cultural evolution of language, learning is de�ned as a process whereby an individual

acquires their language (or any other target behaviour for that matter) by observing the linguistic behaviour

of others in their community, be it their peers (i.e. horizontal transmission) or their parents (i.e. cross-

generational transmission). This process involves inductive inference, where learners must infer the

language(s) of the set of signals produced by individuals around them, despite the fact that these signal sets

are inevitably only a subset of their full linguistic knowledge/abilities (i.e. we can never produce the entire

set of possible signals in the language) (Kirby, 2002; Zuidema, 2003). This is why more compressible

languages are preferred: compressibility has been argued to be a universal prior for inductive inference

(Chater & Vitányi, 2003; Culbertson & Kirby, 2016), meaning learners have a prior expectation that

languages will take the form of sets of generalizable linguistic rules rather than unstructured lists of

unconnected facts. Another aspect of cultural evolution is communication, in which language users

rationally produce signals that direct their interlocutor to a particular meaning of interest, and where

receivers of these signals infer these meanings from a set of possible meanings. This process thus also

involves inference, although note that this inference is not about languages per se but rather about the

mental states and/or intentions of those with whom an individual is communicating. This view of the

cultural evolution of language provides us with two clear prerequisites for the origins of linguistic structure:

an ability to inductively infer the system of signals in their language, and also an ability to infer the mental

states and communicative intentions of other language users.

C60P3

The Biological Bases for the Cultural Evolution of Language C60S2

The important role for cultural evolution in explaining the origins of the fundamental structural properties

of language does not diminish the importance of biological evolution in explaining the origins of language.

Indeed, there must be something that leads humans and no other species to exhibit a communication

system with the particular and unique properties that languages have. But rather than biological evolution

giving rise to language structure directly, instead we argue that biological evolution must have given rise to

the speci�c mechanisms outlined above that enable culture evolution in our species, namely, our ability to

learn sets of signals, and our ability to infer communicative intentions.

C60P4

In the following section, we will advocate a prominent approach to understanding human evolution,

namely, the human self-domestication (HSD) hypothesis, which suggests that many of the features that

make humans unique are the outcome of an evolutionary process similar to that of animal domestication

(Benítez-Burraco et al., 2020; Hare, 2017). According to this evolutionary hypothesis, human self-

domestication resulted in less aggressive individuals who were more prone to interact with others

(particularly with their kins and in-group members, but also with strangers), leading to increased social

contacts and community structure as well as more sophisticated forms of explicit teaching, learning, and

exploration. Crucially, these properties may have ultimately given rise to the speci�c niche that enabled the

cultural evolution of many distinctive human traits.

C60P5

The human self-domestication hypothesis has also been invoked to explain the evolution of human

language in particular, putting cultural evolution front and centre as an explanatory mechanism for shaping

our linguistic abilities and tendencies (Benítez-Burraco, 2020; Benítez-Burraco et al., 2021; Benítez-
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The Human Self-Domestication (HSD) Hypothesis

Burraco & Kempe, 2018; Benítez-Burraco & Progovac, 2020; Langley et al., 2019; Progovac & Benítez-

Burraco, 2019; Thomas & Kirby, 2018). Besides drawing on analogies with other domesticated animals who

exhibit more rule-based communication systems than their non-domesticated relatives, the potential

explanatory link between self-domestication and language evolution is motivated by the fact that many of

the biological and cognitive changes which are at the very core of our linguistic abilities (and the process of

cultural evolution itself) are brought about by self-domestication. We highlight the main theoretical

arguments that stand at the heart of this proposal (see Language Evolution via HSD), focusing on the

contribution of four speci�c and prominent features typically associated with self-domestication in

humans: increased prosocial behaviour, bu�ered environment, extended juvenile period, and enhanced

play. For each of these features, we demonstrate their potential causal role in shaping languages with

respect to the two relevant aspects of cultural evolution outlined above: learning of signals, and enhanced

communication.

C60S3

Humans share many traits with domesticated animals, such as dogs, cats, pigs, and sheep. Speci�cally,

anatomically modern humans exhibit many of the biological and behavioural characteristics that are

typically associated with the outcome of a domestication process in other mammals—a set of features also

referred to as the ‘domestication syndrome’ (Hare, 2017; Sánchez-Villagra et al., 2016; Wilkins et al., 2014;

Zeder, 2012a, 2012b). These characteristics include, amongst others, biological and physical traits such as

child-like facial features, reduced sexual dimorphism, extended juvenile period, and hair loss, as well as

cognitive and behavioural traits such as enhanced social cognition and sensitivity to social cues, increased

play behaviour, and reduced reactive aggression. The striking similarities between humans and other

domesticates, which have been noted already in Darwin (1871), have led researchers to believe that humans

may have also undergone an evolutionary process similar to that of animal domestication (Hare, 2017). But

whereas animal domestication is directly and intentionally guided by humans via arti�cial selection for

tameness, humans’ self-domestication is suggested to have been an organic process, likely triggered by

internal and non-directed pressures favouring prosocial behaviour over aggression (see the following

paragraph and in the next section). Thus, self-domestication can e�ectively be seen as a sort of cultural

niche construction, in which a species (in this case humans) reduces or redirects the impact of selective

pressures that individuals experience via gene–culture coevolution (Laland et al., 2000).

C60P7

The HSD hypothesis, which is most notably articulated in Hare (2017), suggests that human evolution in the

middle and late palaeolithic was characterized by selective pressures for less aggressive sexual and social

partners. Out of the many factors that were suggested to trigger this selection for less aggressive behaviours

in humans, the two most prominent explanations are (i) changes in our foraging ecology, whereas humans

began relying on cooking as well as non-local food sources, entailing the need to move around and share

resources with others (Pisor & Surbeck, 2019), and (ii) climate deterioration and harsh environmental

conditions during the last glaciation, which have increased the need for exchanging and/or sharing

resources between groups (Spikins et al., 2021). In both cases, selection for intergroup tolerance and less

aggressive individuals would have bene�tted the survival of the entire population, and as such might have

triggered the process of self-domestication in humans.

C60P8

E�ectively, the neural underpinnings of such reduced aggression and increased tolerance following HSD are

likely to lie in evolutionary processes resulting in higher levels of serotonin and oxytocin in the brain

(Agnvall et al., 2015; Cieri et al., 2014; De Dreu & Kret, 2016; Plyusnina et al., 1991), reduction in the

production of testosterone (Eisenegger et al., 2011; Montoya et al., 2012; Wobber et al., 2013), socially

regulated cortisol levels (Gunnar & Donzella, 2002; Wobber et al., 2010), and increased hippocampal

neurogenesis (Huang et al., 2015). For instance, humans and other domesticated species typically exhibit

elevated serotonin levels, which were shown to promote defensive (as opposed to o�ensive) behaviours in

C60P9
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Language Evolution via HSD

animals (Blanchard et al., 1998), to inhibit predatory aggression (Nikulina, 1991), and to promote more

cooperative behaviours in humans (Wood et al., 2006). In addition, socially sensitive production of the

hormone cortisol has been regarded as a con�dent biomarker of altered response to stress across species

and across child development, with increased cortisol levels associated with physically and socially stressful

conditions (Gunnar & Donzella, 2002; Montoya et al., 2012).

Interestingly, the selection against aggression in our species resulted not only in physiological changes

typically associated with domestication (e.g. neoteny, smaller teeth, pigmentation) but also led to a set of

crucial cognitive and behavioural changes. These changes include enhanced cooperation and social

tolerance, playfulness, reduced in-group aggression, and consequently, more frequent and more elaborate

connections with both kin and non-kin individuals, which characterize human’s widespread social

networks (Apicella et al., 2012; Hill et al., 2014; MacDonald et al., 2021). Together, the HSD hypothesis

suggests that our self-domestication may be responsible for many of the hallmark traits of humanity, and

speci�cally for many of the traits that distinguish humans from Neanderthals (Theofanopoulou et al., 2017).

C60P10

C60S4

Out of the many possible outcomes of domestication, much emphasis has been placed on the enhanced

communication and cooperation exhibited by domesticated animals, including humans. Notably, in our

species, communication and cooperation are mostly achieved by one tool: language. As such, it is not

surprising that self-domestication has been invoked to speci�cally explain the evolution of human

languages (Benítez-Burraco, 2020; Benítez-Burraco et al., 2021; Benítez-Burraco & Kempe, 2018; Benítez-

Burraco & Progovac, 2020; Langley et al., 2019; Progovac & Benítez-Burraco, 2019; Thomas & Kirby, 2018).

In particular, it is argued that HSD fuelled the processes and cognitive abilities that underlie the cultural

evolution of language to begin with (see Figure 1), and that it can help explain critical features of modern

language such as pragmatics and turn-taking (Benítez-Burraco et al., 2021), grammar sophistication and

innovation (Langley et al., 2019), child-directed speech (Benítez-Burraco & Kempe, 2018), and even cross-

linguistic variability (Benítez-Burraco, 2020; Benítez-Burraco & Progovac, 2020).

C60P11

Figure 1

The evolution of language under the e�ects of self-domestication;

Adapted with permission from Benítez-Burraco and Kempe (2018).

C60F1

The story of how self-domestication might have shaped the evolution of language is illustrated in Figure 2

and starts with a general selection pressure in favour of more prosocial behaviour and reduced aggression.

C60P12
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While this initial selection pressure was likely triggered by external and internal factors such as harsher

environments and changes in our foraging behaviours, these changes in aggression management also

resulted in drastic changes to our social dynamics. Speci�cally, more tolerant individuals were able to

establish stronger, denser, and more multiplex networks, consisting of kin and close in-group members

who frequently interacted with each other about a range of social and environmental topics. In turn, these

increased social connections required more informative and cognitively demanding languages to facilitate

these complex interactions. But once these more informative languages were available, they again

facilitated even more complex connections with even more people, and stimulated more prosocial

behaviour—also towards strangers from more distant groups. As such, increased prosociality and language

sophistication (in the sense of languages becoming more and more informative) can be seen as engaging in

a sort of mutually reinforcing feedback loop, which is driven by the basic pressure for reduced aggression

that underlies self-domestication (Figure 2) (Benítez-Burraco & Progovac, 2020; Progovac & Benítez-

Burraco, 2019). Notably, as languages became more and more informative and rich, they also developed

more rule-like compressible structures in the process of cultural evolution, which allows learners to derive

a set of productive rules rather than memorizing all possible individual forms. In addition, it was suggested

that reduced physical aggression and the rise of richer conversational strategies for expressing verbal

aggression also created a positive feedback loop that reinforced self-domestication in our species. In

essence, the idea is that reduced physical aggression gave rise to new forms of language, including the

possibility to express verbal aggression by arguing and using insults and swearing. These forms of verbal

aggression may have then replaced physical aggression altogether in some cases, and as such further

reduced the levels of direct aggression between individuals—e�ectively accelerating the processes of self-

domestication yet again (Figure 2).

Crucially, self-domestication can reinforce the core mechanisms that are involved in the cultural evolution

of languages, namely, communication and learning—which give rise to the pressures for informativeness

and compressibility that drive the structure of language over time, as discussed above. For example, reduced

aggression and increased prosociality, which are the most prominent traits of self-domestication, directly

impact both communication and learning in profound ways. In the case of adults, reduced aggression

enables longer, more frequent, and more elaborate contacts with both in-group and outgroup members,

which clearly lie at the very heart of our enhanced communication behaviours—increasing the need for

richer communicative inference and more elaborate and informative linguistic tools. In the case of children,

more tolerance and social bonds have likely led to a signi�cant increase in both the quality and quantity of

child-adult interaction, which facilitate language learning of an increasingly growing set of signals. Here,

contact with (and exposure to) larger and more diverse networks of caregivers can facilitate language

acquisition by providing children with access to richer and more variable linguistic input—which is known

to boost language learning and generalization (e.g. Clopper & Pisoni, 2004; Rost & McMurray, 2009; Seidl et

al., 2014) as well as inference abilities (Heit & Hahn, 2001; Osherson et al., 1990).

C60P13
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Figure 2

An illustration of the feedback loop between reduced aggression, language evolution, and self-domestication outcomes. C60F2

Besides reduced aggression, the process of self-domestication entails other signi�cant changes in our

developmental trajectory and our surroundings, which also have the potential to impact the processes of

learning and communication. Next, we focus on three other prominent markers of domestication across

species: bu�ered environments, extended juvenile period, and enhanced play behaviours. Below we show

that each of these features has the potential of shaping both learning and communication ecologies, and

thus a�ect the cultural evolution of languages.

C60P14

First, a typical marker of (self-)domestication is a kind of bu�ered environment, characterized by reduced

exposure to predators and other hazards and more consistent and reliable food supply. This leads to less

and/or weaker selection pressures typically associated with survival in the wild, and e�ectively relaxes the

pressure for keeping signals relatively stereotypical and rigid—opening the door for more variability and

�exibility to emerge (Deacon, 2010). This idea is supported by the �nding that, in some species of birds such

as the Bengalese �nch, the process of domestication triggered an increase in song variation and innovation

(Okanoya, 2017; see Thomas & Kirby, 2018 for a review). The Bengalese �nch is a domesticated songbird

bred in Japan for the past 250 year, and selected from its wild relative, the white-rumped munia, speci�cally

for its white plumage. What makes the Bengalese �nch so interesting is how, by comparison with the

munia, its vocal learning behaviour has changed dramatically in the course of 250 years of selective

breeding. Although both the munia and the Bengalese are vocal learners that acquire their repertoire of

vocal signals over their lifetime through a process of production learning, the song of the Bengalese is

considerably more variable, displaying a richness of syntactic structure not seen in the wild bird. In

addition, the Bengalese �nch is more �exible in its song: whereas munia chicks will tend to only learn a very

narrow range of species-speci�c songs, the Bengalese �nch is less constrained and able to learn a wider

range of songs from multiple sources. Notably, the relative �exibility of Bengalese song was attributed to its

domesticated environment, which bu�ered �nches from a range of natural dangers, and led, over many

generations, to a biological change in their stress response system (and speci�cally, reduced cortisol). With

reduced stress and reduced constraints on receptivity to variation in input, the domesticated bird was more

C60P15
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free to shift away from innate canalization of song behaviour towards social learning and the cultural

evolution of song. In other words, signal enrichment can arise purely as a side-e�ect of domestication,

which can ramp up song complexity through increased reliance on social learning (Ritchie & Kirby, 2005,

2006). Similarly, the bu�ered environment resulting from self-domestication might have contributed to

the emergence of more informative and compressible forms of language in our species.

Note that in the Bengalese �nch case, environmental bu�ering is externally created by the domesticator

(the �nch breeders), and this is part of the cause of domestication e�ects. However, we suggest that

domestication (and particularly, self-domestication) also may itself create environmental bu�ering. This is

perhaps seen most clearly in the products of human domestication, where our cultural products (that we

argue arise ultimately from domestication) have themselves the e�ect of further bu�ering us from the

environment. In this sense, domestication may create a feedback loop of reciprocal causation. Downstream

e�ects of bu�ering, such as reduced aggression and increased social connections, may further bu�er a

species from environmental contingencies.

C60P16

Another key outcome of domestication in a wide range of animals is an extended juvenile period (i.e.

neoteny), which critically a�ects learning ecologies and a�ordances, and as such has likely contributed to

shaping the cultural evolution of language (see Benítez-Burraco & Kempe, 2018; Langley et al., 2019 for

detailed discussion). Speci�cally, a prolonged developmental window and prolonged childhood can impact

learning in two ways. First, they give rise to more learning opportunities through culture, imitation, and

exposure—as opposed to innate knowledge—which can in turn facilitate the acquisition of more and/or

richer signals. Second, and perhaps more importantly, an extended juvenile period is also associated with

more (allo)parenting and more explicit teaching behaviours, which directly facilitate language learning. In

fact, teaching is often seen as one of the foundations of cultural transmission and knowledge sharing

(Gweon, 2021; Hewlett & Cavalli-Sforza, 1986). In the case of language evolution via HSD, the rise of direct

sca�olding of communication by parents and caregivers (e.g. child-directed speech) has been argued to

provide children with the possibility to master increasingly semantically complex signals (Benítez-Burraco

& Kempe, 2018). In other words, longer periods of learning together with child-directed speech facilitate the

acquisition of increasingly rich languages, and in fact ensure their successful cultural transmission over

generations.

C60P17

Finally, domestication is typically associated with enhanced playfulness and the persistence of play

behaviours across the lifespan, which can also impact learning and communicative inference (see Langley et

al., 2019). The role of play and exploration in learning has been studied extensively in the context of

education and child development, with play behaviours shown to support cognitive development by helping

children reduce uncertainty, regulate emotions, boost their sensitivity to social signals, practice theory of

mind and reasoning about other individuals’ mental states, and improving their linguistic skills (Lewis et

al., 2000; Lillard, 2017; Pelz & Kidd, 2020; Weisberg, 2015). With respect to language learning in particular,

play behaviours can support language acquisition by increasing exposure to linguistic input and promoting

the exploration of new constructions and new uses of known constructions. Besides facilitating the learning

of more semantically complex languages by children, playful behaviours that persist through adolescence

and adulthood can facilitate linguistic innovations that are then transmitted horizontally between peers

and/or vertically across generations, shaping the structural characteristics of languages through a process

of language emergence and change. Moreover, such enhanced playfulness in adulthood was also suggested

to counteract tendencies towards dominance and to promote egalitarian and cooperative ways of living in

hunter-gatherer communities (Gray, 2009).

C60P18

In sum, we have highlighted four prominent features associated with self-domestication that can facilitate

the social learning of increasingly semantically complex signals and promote communicative inference.

These are reduced reactive aggression and increased prosociality (which clearly underlies most other

features), bu�ered environment, extended juvenile period, and enhanced playfulness. Together, these

C60P19
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The ʻSelfʼ in Self-domestication

features impact the process of communication and learning, and thus shape the cultural evolution of

languages.

Open Questions and Future Directions C60S5

In this section, we highlight two open questions regarding the hypothesis that self-domestication is

responsible for the evolution of human languages, and speculate on their potential implications for

understanding the cultural evolution of language in our species.

C60P20

C60S6

The �rst problem is teasing apart the speci�c role and/or unique contribution of the notion of self in the

self-domestication hypothesis. What exactly is the di�erence between animals that were involuntarily and

intentionally domesticated by humans (e.g. dogs, birds) and self-domesticated animals (e.g. humans, and

potentially also bonobos; see Hare, 2017; Hare et al., 2012; Kovalaskas et al., 2021), whose domestication

process was triggered organically as a result of internal and unguided pressures? How do their

environments di�er, and how do these di�erences relate to the a�ordances and motivation for enhanced

communication? Currently, these questions remain unanswered. No work to date has examined the

potential implications of being a self-domesticated species as opposed to a domesticated one, and there has

been no cross-species comparison of behavioural and genetic traits in domesticated versus self-

domesticated species. In fact, the de�nition of being self-domesticated is simply exhibiting the typical

features commonly associated with domestication in other animals (i.e. ‘the domestication syndrome’), but

without the obvious presence of a domesticator. While the end result of self-domestication and

domestication processes seems to be similar, we know very little about the causes, environments,

evolutionary trajectories, and physiological mechanisms that might di�erentiate them and trigger a process

of self-domestication in a species.

C60P21

With respect to the cultural evolution of language, this potential di�erence between domestication and self-

domestication might be extremely important, and could shed light on why humans (but not other

domesticated animals) possess such sophisticated linguistic abilities and open-ended productive languages.

For instance, a self-domesticated species with increased prosocial tendencies and internal selection against

aggression might be intrinsically more motivated to produce and re�ne highly informative yet compressible

languages over time, as these would in turn facilitate more communication and cooperation between

increasingly complex networks of individuals (see Figure 2). In other words, the need to develop richer

languages is somewhat inherent to the process of self-triggered, enhanced sociality between members of

the same species (and, consequently, to the process of self-domestication in that species). In sharp

contrast, domesticated animals were arti�cially selected for tameness and for increased prosociality with

respect to their relationship to humans, but not each other: serving either as human companions (e.g. dogs,

cats), a food source for humans (e.g. sheep, goats, cows), or working aid for humans (e.g. horses, donkeys).

As such, language evolution and cultural evolution might be unmotivated in these species.

C60P22

While speculative, these unexplored potential di�erences might be the missing link for understanding the

uniqueness of human languages. Notably, while other animals are also able to encode information using

discrete (and sometimes even compositional) signals (Arnold & Zuberbühler, 2006, 2008; Suzuki, 2016),

their communication systems are still remarkably di�erent from humans’ impressive repertoire of

productive and rich signals. As a �rst step in understanding this gap, we suggest carefully examining other

allegedly self-domesticated species (i.e. bonobos) and characterizing the ways in which their

communicative systems and cultural evolution di�er from their close relatives who have not undergone

self-domestication (i.e. chimpanzees) (see also Whiten, 2019). While there are initial e�orts to carry out

C60P23
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Self-domestication or Just Prosociality?

such a cross-species comparison (Clay & Zuberbühler, 2020; Hare et al., 2012), much more research is

needed in order to shed light on the evolution of humans’ unique linguistic abilities, and in order to capture

the potential contribution of self-domestication markers such as those we have highlighted above (e.g.

bu�ered environment, extended juvenile period, enhanced play) to the process of language emergence via

cultural evolution.

C60S7

The second problem we want to highlight is the di�culty in identifying whether it is the domestication

syndrome per se that is responsible for creating the needed conditions for language to evolve, or whether

high prosociality is already enough for explaining the patterns we see in humans. In other words, is it even

necessary to invoke the self-domestication hypothesis as a whole, or can enhanced social behaviour alone

be enough to bring about the prerequisites needed for the cultural evolution of language? Here we draw on

examples from other highly social species that also exhibit rich communication systems (e.g. dolphins,

whales, elephants), but we suggest that a conclusive answer cannot be given since it is currently unclear

whether these species are also self-domesticated or not.

C60P24

For example, elephants live in complex social groups where adult females cooperate in group defence,

o�spring care, and resource acquisition, and were shown to possess a rich multimodal communication

system that includes vocal, visual, tactile, and chemical signals that can encompass speci�c meanings and

intents shared with other members of the herd (Kahl & Armstrong, 2000; Langbauer, 2000; Poole & Granli,

2011; Soltis et al., 2005a, 2005b; Stoeger, 2021; Wierucka et al., 2021). This complex signal system mediates

the intricate teamwork displayed by members of an elephant family, including day-to-day decision-making

such as deciding when and where to go or how to respond to predators (Jacobson & Plotnik, 2020).

Moreover, elephants’ communication systems show a great deal of variation across individuals and across

di�erent herds, which is seen as an important feature of human language (Evans & Levinson, 2009).

Similarly, dolphins are generally more prosocial (Lalot et al., 2021) and have complex socially oriented

communication systems (e.g. Papale et al., 2020), and whale songs are culturally transmitted and exhibit

the kind of variability and rich structure we see in birdsong, suggesting a prominent role for social learning

and culture in their development (Whitehead & Rendell, 2015; Garland et al., 2017).

C60P25

If other highly social species display the critical features associated with human language and cultural

evolution (such as social learning, cooperation, etc.), then perhaps enhanced prosociality is already enough

to give rise to the inference skills and communication patterns that presumably enabled language

emergence in our species. In line with this idea, some work has cast some doubt on whether self-

domestication is needed for explaining general features of human social evolution, as these appear to be

more similar to other social mammals than to other domesticated mammals (Shilton et al., 2020).

C60P26

Notably, it is currently unknown to what extent human languages and their cultural evolution resembles

other social animals’ communicative systems. For instance, there has been little empirical work on the

exact nature of elephant vocalizations beyond anecdotal evidence and subjective inference, and even less

comparative work on the way these vocalizations may parallel human languages. More importantly, it is

currently unknown whether highly social animals such as elephants and whales have also undergone a

similar evolutionary process to self-domestication. It is in fact possible that selection towards reduced

aggression always entails the emergence of features typically associated with self-domestication.

Supporting this idea, Raviv et al. (in press under preparation) used extensive cross-species and genetic

comparisons to show that elephants do in fact exhibit many of the cognitive, behavioural, and physiological

features associated with self-domestication, and that genes previously associated with domestication have

been positively selected for and enriched in elephants. This work suggests that other highly social animals

might have also been self-domesticated, and display the ‘full package’ of domestication as discussed above.

C60P27
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Future research should test for self-domestication markers in other candidate species such as whales, and

try to distinguish between di�erent evolutionary paths towards increased prosociality.

D
ow

nloaded from
 https://academ

ic.oup.com
/edited-volum

e/45648/chapter/406031507 by M
ax-Planck-Institute for Psycholinguistics user on 30 M

ay 2023



References C60S8

Agnvall, B., Katajamaa, R., Altimiras, J., & Jensen, P. (2015). Is domestication driven by reduced fear of humans? Boldness,
metabolism and serotonin levels in divergently selected red junglefowl (Gallus gallus).  Biology Letters, 11(9), 20150509.
doi:10.1098/rsbl.2015.0509.
Google Scholar WorldCat  

Apicella, C. L., Marlowe, F. W., Fowler, J. H., & Christakis, N. A. (2012). Social networks and cooperation in hunter-gatherers.
 Nature, 481(7382), 497–501. doi:10.1038/nature10736.
Google Scholar WorldCat  

Arnold, K., & Zuberbühler, K. (2006). Semantic combinations in primate calls.  Nature, 441(7091), 303–303. doi:10.1038/441303a.
Google Scholar WorldCat  

Arnold, K., & Zuberbühler, K. (2008). Meaningful call combinations in a non-human primate.  Current Biology, 18(5), R202–R203.
doi:10.1016/j.cub.2008.01.040.
Google Scholar WorldCat  

Benítez-Burraco, A. (2020). The self-domestication hypothesis of language evolution.  Paradigmi [Preprint], (2/2020).
doi:10.30460/97895.
Google Scholar WorldCat  

Benítez-Burraco, A., Clay, Z., & Kempe, V. (2020). Editorial: Self-domestication and human evolution.  Frontiers in Psychology, 11.
doi:10.3389/fpsyg.2020.02007.
Google Scholar WorldCat  

Benítez-Burraco, A., Ferretti, F., & Progovac, L. (2021). Human self-domestication and the evolution of pragmatics.  Cognitive
Science, 45(6), e12987. doi:10.1111/cogs.12987.
Google Scholar WorldCat  

Benítez-Burraco, A., & Kempe, V. (2018). The emergence of modern languages: Has human self-domestication optimized
language transmission?  Frontiers in Psychology, 9. doi:10.3389/fpsyg.2018.00551.
Google Scholar WorldCat  

Benítez-Burraco, A., & Progovac, L. (2020). A four-stage model for language evolution under the e�ects of human self-
domestication.  Language & Communication, 73, 1–17. doi:10.1016/j.langcom.2020.03.002.
Google Scholar WorldCat  

Blanchard, D. C., Griebel, G., Rodgers, R. J., & Blanchard, R. J. (1998). Benzodiazepine and serotonergic modulation of
antipredator and conspecific defense.  Neuroscience & Biobehavioral Reviews, 22(5), 597–612. doi:10.1016/S0149-7634(97)00054-
7.
Google Scholar WorldCat  

Chater, N., & Vitányi, P. (2003). Simplicity: A unifying principle in cognitive science?  Trends in Cognitive Sciences, 7(1), 19–22.
doi:10.1016/S1364-6613(02)00005-0.
Google Scholar WorldCat  

Cieri, R. L., Churchill, S. E., Franciscus, R. G., Tan, J., & Hare, B. (2014). Craniofacial feminization, social tolerance, and the origins
of behavioral modernity.  Current Anthropology, 55(4), 419–443. doi:10.1086/677209.
Google Scholar WorldCat  

Clay, Z., & Zuberbühler, K. (2020). Vocal communication in chimpanzees and bonobos: A window into the social world. In 
Lydia M. Hopper & Stephen R. Ross (Eds.), Chimpanzees in context (pp. 281–302). University of Chicago Press.
Google Scholar Google Preview WorldCat COPAC  

D
ow

nloaded from
 https://academ

ic.oup.com
/edited-volum

e/45648/chapter/406031507 by M
ax-Planck-Institute for Psycholinguistics user on 30 M

ay 2023

https://scholar.google.com/scholar_lookup?title=Is%20domestication%20driven%20by%20reduced%20fear%20of%20humans%3F%20Boldness%2C%20metabolism%20and%20serotonin%20levels%20in%20divergently%20selected%20red%20junglefowl%20%28Gallus%20gallus%29.&author=%20&author=%20&author=%20&author=%20&publication_year=2015&journal=Biology%20Letters&volume=&pages=
https://www.worldcat.org/search?q=ti:Is%20domestication%20driven%20by%20reduced%20fear%20of%20humans%3F%20Boldness%2C%20metabolism%20and%20serotonin%20levels%20in%20divergently%20selected%20red%20junglefowl%20%28Gallus%20gallus%29.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Social%20networks%20and%20cooperation%20in%20hunter-gatherers.&author=%20&author=%20&author=%20&author=%20&publication_year=2012&journal=Nature&volume=&pages=
https://www.worldcat.org/search?q=ti:Social%20networks%20and%20cooperation%20in%20hunter-gatherers.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Semantic%20combinations%20in%20primate%20calls.&author=%20&author=%20&publication_year=2006&journal=Nature&volume=&pages=
https://www.worldcat.org/search?q=ti:Semantic%20combinations%20in%20primate%20calls.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Meaningful%20call%20combinations%20in%20a%20non-human%20primate.&author=%20&author=%20&publication_year=2008&journal=Current%20Biology&volume=&pages=
https://www.worldcat.org/search?q=ti:Meaningful%20call%20combinations%20in%20a%20non-human%20primate.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=The%20self-domestication%20hypothesis%20of%20language%20evolution.&author=%20&publication_year=2020&journal=Paradigmi&volume=&pages=
https://www.worldcat.org/search?q=ti:The%20self-domestication%20hypothesis%20of%20language%20evolution.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Editorial%3A%20Self-domestication%20and%20human%20evolution.&author=%20&author=%20&author=%20&publication_year=2020&journal=Frontiers%20in%20Psychology&volume=&pages=
https://www.worldcat.org/search?q=ti:Editorial%3A%20Self-domestication%20and%20human%20evolution.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Human%20self-domestication%20and%20the%20evolution%20of%20pragmatics.&author=%20&author=%20&author=%20&publication_year=2021&journal=Cognitive%20Science&volume=&pages=
https://www.worldcat.org/search?q=ti:Human%20self-domestication%20and%20the%20evolution%20of%20pragmatics.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=The%20emergence%20of%20modern%20languages%3A%20Has%20human%20self-domestication%20optimized%20language%20transmission%3F&author=%20&author=%20&publication_year=2018&journal=Frontiers%20in%20Psychology&volume=&pages=
https://www.worldcat.org/search?q=ti:The%20emergence%20of%20modern%20languages%3A%20Has%20human%20self-domestication%20optimized%20language%20transmission%3F&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=A%20four-stage%20model%20for%20language%20evolution%20under%20the%20effects%20of%20human%20self-domestication.&author=%20&author=%20&publication_year=2020&journal=Language%20%26%20Communication&volume=&pages=
https://www.worldcat.org/search?q=ti:A%20four-stage%20model%20for%20language%20evolution%20under%20the%20effects%20of%20human%20self-domestication.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Benzodiazepine%20and%20serotonergic%20modulation%20of%20antipredator%20and%20conspecific%20defense.&author=%20&author=%20&author=%20&author=%20&publication_year=1998&journal=Neuroscience%20%26%20Biobehavioral%20Reviews&volume=&pages=
https://www.worldcat.org/search?q=ti:Benzodiazepine%20and%20serotonergic%20modulation%20of%20antipredator%20and%20conspecific%20defense.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Simplicity%3A%20A%20unifying%20principle%20in%20cognitive%20science%3F&author=%20&author=%20&publication_year=2003&journal=Trends%20in%20Cognitive%20Sciences&volume=&pages=
https://www.worldcat.org/search?q=ti:Simplicity%3A%20A%20unifying%20principle%20in%20cognitive%20science%3F&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Craniofacial%20feminization%2C%20social%20tolerance%2C%20and%20the%20origins%20of%20behavioral%20modernity.&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=2014&journal=Current%20Anthropology&volume=&pages=
https://www.worldcat.org/search?q=ti:Craniofacial%20feminization%2C%20social%20tolerance%2C%20and%20the%20origins%20of%20behavioral%20modernity.&qt=advanced&dblist=638
http://copac.ac.uk/search?ti=Chimpanzees%20in%20context
https://scholar.google.com/scholar_lookup?title=Chimpanzees%20in%20context&author=%20&author=%20&author=%20&author=%20&publication_year=2020&book=Chimpanzees%20in%20context
https://www.google.com/search?q=Chimpanzees%20in%20context&btnG=Search+Books&tbm=bks&tbo=1
https://www.worldcat.org/search?q=ti:Chimpanzees%20in%20context&qt=advanced&dblist=638


Clopper, C. G., & Pisoni, D. B. (2004). E�ects of talker variability on perceptual learning of dialects.  Language and Speech, 47(3),
207–238. doi:10.1177/00238309040470030101.
Google Scholar WorldCat  

Culbertson, J., & Kirby, S. (2016). Simplicity and specificity in language: Domain-general biases have domain-specific e�ects.
 Frontiers in Psychology, 6. doi:10.3389/fpsyg.2015.01964.
Google Scholar WorldCat  

Darwin, C. (1871). The descent of man, and selection in relation to sex. John Murray.
Google Scholar Google Preview WorldCat COPAC  

De Dreu, C. K. W., & Kret, M. E. (2016). Oxytocin conditions intergroup relations through upregulated in-group empathy,
cooperation, conformity, and defense.  Biological Psychiatry, 79(3), 165–173. doi:10.1016/j.biopsych.2015.03.020.
Google Scholar WorldCat  

Deacon, T. W. (2010). A role for relaxed selection in the evolution of the language capacity.  Proceedings of the National Academy
of Sciences, 107(Supplement 2), 9000–9006. doi:10.1073/pnas.0914624107.
Google Scholar WorldCat  

Eisenegger, C., Haushofer, J., & Fehr, E. (2011). The role of testosterone in social interaction.  Trends in Cognitive Sciences, 15(6),
263–271. doi:10.1016/j.tics.2011.04.008.
Google Scholar WorldCat  

Evans, N., & Levinson, S. C. (2009). The myth of language universals: Language diversity and its importance for cognitive science.
 Behavioral and Brain Sciences, 32(5), 429–448. doi:10.1017/S0140525X0999094X.
Google Scholar WorldCat  

Garland, E. C., Rendell, L., Lamoni, L., Poole, M. M., & Noad, M. J. (2017). Song hybridization events during revolutionary song
change provide insights into cultural transmission in humpback whales.  Proceedings of the National Academy of Sciences,
114(30), 7822–7829. doi:10.1073/pnas.1621072114.
Google Scholar WorldCat  

Gray, P. (2009). Play as a foundation for hunter-gatherer social existence. American Journal of Play, 1(4), 476–522.
WorldCat

Gunnar, M. R., & Donzella, B. (2002). Social regulation of the cortisol levels in early human development.
 Psychoneuroendocrinology, 27(1), 199–220. doi:10.1016/S0306-4530(01)00045-2.
Google Scholar WorldCat  

Gweon, H. (2021). Inferential social learning: Cognitive foundations of human social learning and teaching.  Trends in Cognitive
Sciences [Preprint]. doi:10.1016/j.tics.2021.07.008.
Google Scholar WorldCat  

Hare, B. (2017). Survival of the friendliest: Homo sapiens evolved via selection for prosociality.  Annual Review of Psychology,
68(1), 155–186. doi:10.1146/annurev-psych-010416-044201.
Google Scholar WorldCat  

Hare, B., Wobber, V., & Wrangham, R. (2012). The self-domestication hypothesis: Evolution of bonobo psychology is due to
selection against aggression.  Animal Behaviour, 83(3), 573–585. doi:10.1016/j.anbehav.2011.12.007.
Google Scholar WorldCat  

Heit, E., & Hahn, U. (2001). Diversity-based reasoning in children.  Cognitive Psychology, 43, 243–273.
Google Scholar WorldCat  

Hewlett, B. S., & Cavalli-Sforza, L. L. (1986). Cultural transmission among Aka pygmies.  American Anthropologist, 88(4), 922–934.

D
ow

nloaded from
 https://academ

ic.oup.com
/edited-volum

e/45648/chapter/406031507 by M
ax-Planck-Institute for Psycholinguistics user on 30 M

ay 2023

https://scholar.google.com/scholar_lookup?title=Effects%20of%20talker%20variability%20on%20perceptual%20learning%20of%20dialects.&author=%20&author=%20&publication_year=2004&journal=Language%20and%20Speech&volume=&pages=
https://www.worldcat.org/search?q=ti:Effects%20of%20talker%20variability%20on%20perceptual%20learning%20of%20dialects.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Simplicity%20and%20specificity%20in%20language%3A%20Domain-general%20biases%20have%20domain-specific%20effects.&author=%20&author=%20&publication_year=2016&journal=Frontiers%20in%20Psychology&volume=&pages=
https://www.worldcat.org/search?q=ti:Simplicity%20and%20specificity%20in%20language%3A%20Domain-general%20biases%20have%20domain-specific%20effects.&qt=advanced&dblist=638
http://copac.ac.uk/search?ti=The%20descent%20of%20man%2C%20and%20selection%20in%20relation%20to%20sex
https://scholar.google.com/scholar_lookup?title=The%20descent%20of%20man%2C%20and%20selection%20in%20relation%20to%20sex&author=%20&publication_year=1871&book=The%20descent%20of%20man%2C%20and%20selection%20in%20relation%20to%20sex
https://www.google.com/search?q=The%20descent%20of%20man%2C%20and%20selection%20in%20relation%20to%20sex&btnG=Search+Books&tbm=bks&tbo=1
https://www.worldcat.org/search?q=ti:The%20descent%20of%20man%2C%20and%20selection%20in%20relation%20to%20sex&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Oxytocin%20conditions%20intergroup%20relations%20through%20upregulated%20in-group%20empathy%2C%20cooperation%2C%20conformity%2C%20and%20defense.&author=%20&author=%20&publication_year=2016&journal=Biological%20Psychiatry&volume=&pages=
https://www.worldcat.org/search?q=ti:Oxytocin%20conditions%20intergroup%20relations%20through%20upregulated%20in-group%20empathy%2C%20cooperation%2C%20conformity%2C%20and%20defense.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=A%20role%20for%20relaxed%20selection%20in%20the%20evolution%20of%20the%20language%20capacity.&author=%20&publication_year=2010&journal=Proceedings%20of%20the%20National%20Academy%20of%20Sciences&volume=&pages=
https://www.worldcat.org/search?q=ti:A%20role%20for%20relaxed%20selection%20in%20the%20evolution%20of%20the%20language%20capacity.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=The%20role%20of%20testosterone%20in%20social%20interaction.&author=%20&author=%20&author=%20&publication_year=2011&journal=Trends%20in%20Cognitive%20Sciences&volume=&pages=
https://www.worldcat.org/search?q=ti:The%20role%20of%20testosterone%20in%20social%20interaction.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=The%20myth%20of%20language%20universals%3A%20Language%20diversity%20and%20its%20importance%20for%20cognitive%20science.&author=%20&author=%20&publication_year=2009&journal=Behavioral%20and%20Brain%20Sciences&volume=&pages=
https://www.worldcat.org/search?q=ti:The%20myth%20of%20language%20universals%3A%20Language%20diversity%20and%20its%20importance%20for%20cognitive%20science.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Song%20hybridization%20events%20during%20revolutionary%20song%20change%20provide%20insights%20into%20cultural%20transmission%20in%20humpback%20whales.&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=2017&journal=Proceedings%20of%20the%20National%20Academy%20of%20Sciences&volume=&pages=
https://www.worldcat.org/search?q=ti:Song%20hybridization%20events%20during%20revolutionary%20song%20change%20provide%20insights%20into%20cultural%20transmission%20in%20humpback%20whales.&qt=advanced&dblist=638
https://www.worldcat.org/search?q=ti:Play%20as%20a%20foundation%20for%20hunter-gatherer%20social%20existence.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Social%20regulation%20of%20the%20cortisol%20levels%20in%20early%20human%20development.&author=%20&author=%20&publication_year=2002&journal=Psychoneuroendocrinology&volume=&pages=
https://www.worldcat.org/search?q=ti:Social%20regulation%20of%20the%20cortisol%20levels%20in%20early%20human%20development.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Inferential%20social%20learning%3A%20Cognitive%20foundations%20of%20human%20social%20learning%20and%20teaching.&author=%20&publication_year=2021&journal=Trends%20in%20Cognitive%20Sciences&volume=&pages=
https://www.worldcat.org/search?q=ti:Inferential%20social%20learning%3A%20Cognitive%20foundations%20of%20human%20social%20learning%20and%20teaching.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Survival%20of%20the%20friendliest%3A%20Homo%20sapiens%20evolved%20via%20selection%20for%20prosociality.&author=%20&publication_year=2017&journal=Annual%20Review%20of%20Psychology&volume=&pages=
https://www.worldcat.org/search?q=ti:Survival%20of%20the%20friendliest%3A%20Homo%20sapiens%20evolved%20via%20selection%20for%20prosociality.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=The%20self-domestication%20hypothesis%3A%20Evolution%20of%20bonobo%20psychology%20is%20due%20to%20selection%20against%20aggression.&author=%20&author=%20&author=%20&publication_year=2012&journal=Animal%20Behaviour&volume=&pages=
https://www.worldcat.org/search?q=ti:The%20self-domestication%20hypothesis%3A%20Evolution%20of%20bonobo%20psychology%20is%20due%20to%20selection%20against%20aggression.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Diversity-based%20reasoning%20in%20children.&author=%20&author=%20&publication_year=2001&journal=Cognitive%20Psychology&volume=&pages=
https://www.worldcat.org/search?q=ti:Diversity-based%20reasoning%20in%20children.&qt=advanced&dblist=638


doi:10.1525/aa.1986.88.4.02a00100.
Google Scholar WorldCat  

Hill, K. R., Wood, B. M., Baggio, J., Hurtado, A. M., & Boyd, R. T. (2014). Hunter-gatherer inter-band interaction rates: Implications
for cumulative culture.  PLoS One, 9(7), e102806. doi:10.1371/journal.pone.0102806.
Google Scholar WorldCat  

Huang, S., Slomianka, L., Farmer, A. J., Kharlamova, A. V., Gulevich, R. G., Herbeck, Y. E., Trut, L. N., Wolfer, D. P., & Amrein, I.
(2015). Selection for tameness, a key behavioral trait of domestication, increases adult hippocampal neurogenesis in foxes.
 Hippocampus, 25(8), 963–975. doi:10.1002/hipo.22420.
Google Scholar WorldCat  

Jacobson, S. L., & Plotnik, J. M. (2020). Box B3: Elephant cognition. In Zoo animal learning and training (pp. 191–196). John Wiley
& Sons, Ltd. doi:10.1002/9781118968543.oth6.
Google Scholar Google Preview WorldCat COPAC  

Kahl, M. P., & Armstrong, B. D. (2000). Visual and tactile displays in African elephants, Loxodonta africana: A progress report
(1991-1997).  Elephant, 2(4), 19–21. doi:10.22237/elephant/1521732201.
Google Scholar WorldCat  

Kirby, S. (2002). Learning, bottlenecks and the evolution of recursive syntax .̓ Available at:
<http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.56.609&rep=rep1&type=pdf> accessed 20 April 2016.
WorldCat

Kirby, S., Tamariz, M., Cornish, H., & Smith, K. (2015). Compression and communication in the cultural evolution of linguistic
structure.  Cognition, 141, 87–102. doi:10.1016/j.cognition.2015.03.016.
Google Scholar WorldCat  

Kovalaskas, S., Rilling, J. K., & Lindo, J. (2021). Comparative analyses of the Pan lineage reveal selection on gene pathways
associated with diet and sociality in bonobos.  Genes, Brain and Behavior, 20(3), e12715. doi:https://doi.org/10.1111/gbb.12715.
Google Scholar WorldCat  

Laland, K. N., Odling-Smee, J., & Feldman, M. W. (2000). Niche construction, biological evolution, and cultural change.
 Behavioral and Brain Sciences, 23(1), 131–146. doi:10.1017/S0140525X00002417.
Google Scholar WorldCat  

Lalot, M., Delfour, F., Mercera, B., & Bovet, D. (2021). Prosociality and reciprocity in bottlenose dolphins (Tursiops truncatus).
 Animal Cognition, 24(5), 1075–1086.
Google Scholar WorldCat  

Langbauer, W. R. (2000). Elephant communication.  Zoo Biology, 19(5), 425–445. doi:10.1002/1098-2361(2000)19:5<425::AID-
ZOO11>3.0.CO;2-A.
Google Scholar WorldCat  

Langley, M. C., Benítez-Burraco, A., & Kempe, V. (2019). Playing with language, creating complexity: Has play contributed to the
evolution of complex language?  Evolutionary Anthropology: Issues, News, and Reviews. doi:10.1002/evan.21810.
Google Scholar WorldCat  

Lewis, V., Boucher, J., Lupton, L., & Watson, S. (2000). Relationships between symbolic play, functional play, verbal and non-
verbal ability in young children.  International Journal of Language & Communication Disorders, 35(1), 117–127.
doi:10.1080/136828200247287.
Google Scholar WorldCat  

Lillard, A. S. (2017). Why do the children (pretend) play?  Trends in Cognitive Sciences, 21(11), 826–834.
Doi:10.1016/j.tics.2017.08.001.

D
ow

nloaded from
 https://academ

ic.oup.com
/edited-volum

e/45648/chapter/406031507 by M
ax-Planck-Institute for Psycholinguistics user on 30 M

ay 2023

https://scholar.google.com/scholar_lookup?title=Cultural%20transmission%20among%20Aka%20pygmies.&author=%20&author=%20&publication_year=1986&journal=American%20Anthropologist&volume=&pages=
https://www.worldcat.org/search?q=ti:Cultural%20transmission%20among%20Aka%20pygmies.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Hunter-gatherer%20inter-band%20interaction%20rates%3A%20Implications%20for%20cumulative%20culture.&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=2014&journal=PLoS%20One&volume=&pages=
https://www.worldcat.org/search?q=ti:Hunter-gatherer%20inter-band%20interaction%20rates%3A%20Implications%20for%20cumulative%20culture.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Selection%20for%20tameness%2C%20a%20key%20behavioral%20trait%20of%20domestication%2C%20increases%20adult%20hippocampal%20neurogenesis%20in%20foxes.&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=2015&journal=Hippocampus&volume=&pages=
https://www.worldcat.org/search?q=ti:Selection%20for%20tameness%2C%20a%20key%20behavioral%20trait%20of%20domestication%2C%20increases%20adult%20hippocampal%20neurogenesis%20in%20foxes.&qt=advanced&dblist=638
http://copac.ac.uk/search?ti=Box%20B3%3A%20Elephant%20cognition.
https://scholar.google.com/scholar_lookup?title=Box%20B3%3A%20Elephant%20cognition.&author=%20&author=%20&publication_year=2020&book=Box%20B3%3A%20Elephant%20cognition.
https://www.google.com/search?q=Box%20B3%3A%20Elephant%20cognition.&btnG=Search+Books&tbm=bks&tbo=1
https://www.worldcat.org/search?q=ti:Box%20B3%3A%20Elephant%20cognition.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Visual%20and%20tactile%20displays%20in%20African%20elephants%2C%20Loxodonta%20africana%3A%20A%20progress%20report%20%281991-1997%29.&author=%20&author=%20&publication_year=2000&journal=Elephant&volume=&pages=
https://www.worldcat.org/search?q=ti:Visual%20and%20tactile%20displays%20in%20African%20elephants%2C%20Loxodonta%20africana%3A%20A%20progress%20report%20%281991-1997%29.&qt=advanced&dblist=638
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.56.609&rep=rep1&type=pdf
https://www.worldcat.org/search?q=ti:Kirby%2C%20S.%20%282002%29.%20Learning%2C%20bottlenecks%20and%20the%20evolution%20of%20recursive%20syntax%E2%80%99.%20Available%20at%3A%20%3Chttp%3A%2F%2Fciteseerx.ist.psu.edu%2Fviewdoc%2Fdownload%3Fdoi%3D10.1.1.56.609%26rep%3Drep1%26type%3Dpdf%3E%20accessed%2020%20April%202016.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Compression%20and%20communication%20in%20the%20cultural%20evolution%20of%20linguistic%20structure.&author=%20&author=%20&author=%20&author=%20&publication_year=2015&journal=Cognition&volume=&pages=
https://www.worldcat.org/search?q=ti:Compression%20and%20communication%20in%20the%20cultural%20evolution%20of%20linguistic%20structure.&qt=advanced&dblist=638
https://doi.org/10.1111/gbb.12715
https://scholar.google.com/scholar_lookup?title=Comparative%20analyses%20of%20the%20Pan%20lineage%20reveal%20selection%20on%20gene%20pathways%20associated%20with%20diet%20and%20sociality%20in%20bonobos.&author=%20&author=%20&author=%20&publication_year=2021&journal=Genes%2C%20Brain%20and%20Behavior&volume=&pages=
https://www.worldcat.org/search?q=ti:Comparative%20analyses%20of%20the%20Pan%20lineage%20reveal%20selection%20on%20gene%20pathways%20associated%20with%20diet%20and%20sociality%20in%20bonobos.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Niche%20construction%2C%20biological%20evolution%2C%20and%20cultural%20change.&author=%20&author=%20&author=%20&publication_year=2000&journal=Behavioral%20and%20Brain%20Sciences&volume=&pages=
https://www.worldcat.org/search?q=ti:Niche%20construction%2C%20biological%20evolution%2C%20and%20cultural%20change.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Prosociality%20and%20reciprocity%20in%20bottlenose%20dolphins%20%28Tursiops%20truncatus%29.&author=%20&author=%20&author=%20&author=%20&publication_year=2021&journal=Animal%20Cognition&volume=&pages=
https://www.worldcat.org/search?q=ti:Prosociality%20and%20reciprocity%20in%20bottlenose%20dolphins%20%28Tursiops%20truncatus%29.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Elephant%20communication.&author=%20&publication_year=2000&journal=Zoo%20Biology&volume=&pages=
https://www.worldcat.org/search?q=ti:Elephant%20communication.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Playing%20with%20language%2C%20creating%20complexity%3A%20Has%20play%20contributed%20to%20the%20evolution%20of%20complex%20language%3F&author=%20&author=%20&author=%20&publication_year=2019&journal=Evolutionary%20Anthropology%3A%20Issues%2C%20News%2C%20and%20Reviews&volume=&pages=
https://www.worldcat.org/search?q=ti:Playing%20with%20language%2C%20creating%20complexity%3A%20Has%20play%20contributed%20to%20the%20evolution%20of%20complex%20language%3F&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Relationships%20between%20symbolic%20play%2C%20functional%20play%2C%20verbal%20and%20non-verbal%20ability%20in%20young%20children.&author=%20&author=%20&author=%20&author=%20&publication_year=2000&journal=International%20Journal%20of%20Language%20%26%20Communication%20Disorders&volume=&pages=
https://www.worldcat.org/search?q=ti:Relationships%20between%20symbolic%20play%2C%20functional%20play%2C%20verbal%20and%20non-verbal%20ability%20in%20young%20children.&qt=advanced&dblist=638


Google Scholar WorldCat  

MacDonald, K., Scherjon, F., van Veen, E., Vaesen, K., & Roebroeks, W. (2021). Middle Pleistocene fire use: The first signal of
widespread cultural di�usion in human evolution.  Proceedings of the National Academy of Sciences of the United States of
America, 118(31), p. e2101108118. doi:10.1073/pnas.2101108118.
Google Scholar WorldCat  

Montoya, E. R., Terburg, D., Bos, P. A., & Van Honk, J. (2012). Testosterone, cortisol, and serotonin as key regulators of social
aggression: A review and theoretical perspective.  Motivation and Emotion, 36(1), 65–73. doi:10.1007/s11031-011-9264-3.
Google Scholar WorldCat  

Motamedi, Y., Schouwstra, M., Smith, K., Culbertson, J., & Kirby, S. (2019). Evolving artificial sign languages in the lab: From
improvised gesture to systematic sign.  Cognition, 192, 103964. doi:10.1016/j.cognition.2019.05.001.
Google Scholar WorldCat  

Motamedi, Y., Smith, K., Schouwstra, M., Culbertson, J., & Kirby, S. (2021). The emergence of systematic argument distinctions in
artificial sign languages.  Journal of Language Evolution, 6(2), 77–98. doi:10.1093/jole/lzab002.
Google Scholar WorldCat  

Nikulina, E. M. (1991). Neural control of predatory aggression in wild and domesticated animals.  Neuroscience & Biobehavioral
Reviews, 15(4), 545–547. doi:10.1016/S0149-7634(05)80146-0.
Google Scholar WorldCat  

Okanoya, K. (2017). Sexual communication and domestication may give rise to the signal complexity necessary for the
emergence of language: An indication from songbird studies.  Psychonomic Bulletin & Review, 24(1), 106–110.
doi:10.3758/s13423-016-1165-8.
Google Scholar WorldCat  

Osherson, D. N., Smith, E. E., Wilkie, O., Lopez, A., & Shafir, E. (1990). Category-based induction.  Psychological Review, 97(2), 185–
200. doi:10.1037/0033-295X.97.2.185.
Google Scholar WorldCat  

Papale, E., Fanizza, C., Buscaino, G., Ceraulo, M., Cipriano, G., Crugliano, R., Grammauta, R., Gregorietti, M., Renò, V., Ricci, P., 
Santacesaria, F. C., Maglietta, R., & Carlucci, R. (2020). The social role of vocal complexity in striped dolphins.  Frontiers in Marine
Science, 7, 584301. doi:10.3389/fmars.2020.584301.
Google Scholar WorldCat  

Pelz, M., & Kidd, C. (2020). The elaboration of exploratory play.  Philosophical Transactions of the Royal Society B: Biological
Sciences, 375(1803), 20190503. doi:10.1098/rstb.2019.0503.
Google Scholar WorldCat  

Pisor, A. C., & Surbeck, M. (2019). The evolution of intergroup tolerance in nonhuman primates and humans.  Evolutionary
Anthropology: Issues, News, and Reviews, 28(4), 210–223. doi:10.1002/evan.21793.
Google Scholar WorldCat  

Plyusnina, I. Z., Oskina, I. N., & Trut, L. N. (1991). An analysis of fear and aggression during early development of behaviour in
silver foxes (Vulpes vulpes).  Applied Animal Behaviour Science, 32(2), 253–268. doi:10.1016/S0168-1591(05)80048-6.
Google Scholar WorldCat  

Poole, J. H., & Granli, P. (2011). Signals, gestures, and behavior of African elephants. In Cynthia J. Moss, Harvey Croze, & 
Phyllis C. Lee (Eds.), The Amboseli Elephants: A long-term perspective on a long-lived mammal (pp. 109–124). University of
Chicago Press. doi:10.7208/9780226542263-010.
Google Scholar Google Preview WorldCat COPAC  

Progovac, L., & Benítez-Burraco, A. (2019). From physical aggression to verbal behavior: Language evolution and self-

D
ow

nloaded from
 https://academ

ic.oup.com
/edited-volum

e/45648/chapter/406031507 by M
ax-Planck-Institute for Psycholinguistics user on 30 M

ay 2023

https://scholar.google.com/scholar_lookup?title=Why%20do%20the%20children%20%28pretend%29%20play%3F&author=%20&publication_year=2017&journal=Trends%20in%20Cognitive%20Sciences&volume=&pages=
https://www.worldcat.org/search?q=ti:Why%20do%20the%20children%20%28pretend%29%20play%3F&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Middle%20Pleistocene%20fire%20use%3A%20The%20first%20signal%20of%20widespread%20cultural%20diffusion%20in%20human%20evolution.&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=2021&journal=Proceedings%20of%20the%20National%20Academy%20of%20Sciences%20of%20the%20United%20States%20of%20America&volume=&pages=
https://www.worldcat.org/search?q=ti:Middle%20Pleistocene%20fire%20use%3A%20The%20first%20signal%20of%20widespread%20cultural%20diffusion%20in%20human%20evolution.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Testosterone%2C%20cortisol%2C%20and%20serotonin%20as%20key%20regulators%20of%20social%20aggression%3A%20A%20review%20and%20theoretical%20perspective.&author=%20&author=%20&author=%20&author=%20&publication_year=2012&journal=Motivation%20and%20Emotion&volume=&pages=
https://www.worldcat.org/search?q=ti:Testosterone%2C%20cortisol%2C%20and%20serotonin%20as%20key%20regulators%20of%20social%20aggression%3A%20A%20review%20and%20theoretical%20perspective.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Evolving%20artificial%20sign%20languages%20in%20the%20lab%3A%20From%20improvised%20gesture%20to%20systematic%20sign.&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=2019&journal=Cognition&volume=&pages=
https://www.worldcat.org/search?q=ti:Evolving%20artificial%20sign%20languages%20in%20the%20lab%3A%20From%20improvised%20gesture%20to%20systematic%20sign.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=The%20emergence%20of%20systematic%20argument%20distinctions%20in%20artificial%20sign%20languages.&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=2021&journal=Journal%20of%20Language%20Evolution&volume=&pages=
https://www.worldcat.org/search?q=ti:The%20emergence%20of%20systematic%20argument%20distinctions%20in%20artificial%20sign%20languages.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Neural%20control%20of%20predatory%20aggression%20in%20wild%20and%20domesticated%20animals.&author=%20&publication_year=1991&journal=Neuroscience%20%26%20Biobehavioral%20Reviews&volume=&pages=
https://www.worldcat.org/search?q=ti:Neural%20control%20of%20predatory%20aggression%20in%20wild%20and%20domesticated%20animals.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Sexual%20communication%20and%20domestication%20may%20give%20rise%20to%20the%20signal%20complexity%20necessary%20for%20the%20emergence%20of%20language%3A%20An%20indication%20from%20songbird%20studies.&author=%20&publication_year=2017&journal=Psychonomic%20Bulletin%20%26%20Review&volume=&pages=
https://www.worldcat.org/search?q=ti:Sexual%20communication%20and%20domestication%20may%20give%20rise%20to%20the%20signal%20complexity%20necessary%20for%20the%20emergence%20of%20language%3A%20An%20indication%20from%20songbird%20studies.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Category-based%20induction.&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=1990&journal=Psychological%20Review&volume=&pages=
https://www.worldcat.org/search?q=ti:Category-based%20induction.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=The%20social%20role%20of%20vocal%20complexity%20in%20striped%20dolphins.&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=2020&journal=Frontiers%20in%20Marine%20Science&volume=&pages=
https://www.worldcat.org/search?q=ti:The%20social%20role%20of%20vocal%20complexity%20in%20striped%20dolphins.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=The%20elaboration%20of%20exploratory%20play.&author=%20&author=%20&publication_year=2020&journal=Philosophical%20Transactions%20of%20the%20Royal%20Society%20B%3A%20Biological%20Sciences&volume=&pages=
https://www.worldcat.org/search?q=ti:The%20elaboration%20of%20exploratory%20play.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=The%20evolution%20of%20intergroup%20tolerance%20in%20nonhuman%20primates%20and%20humans.&author=%20&author=%20&publication_year=2019&journal=Evolutionary%20Anthropology%3A%20Issues%2C%20News%2C%20and%20Reviews&volume=&pages=
https://www.worldcat.org/search?q=ti:The%20evolution%20of%20intergroup%20tolerance%20in%20nonhuman%20primates%20and%20humans.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=An%20analysis%20of%20fear%20and%20aggression%20during%20early%20development%20of%20behaviour%20in%20silver%20foxes%20%28Vulpes%20vulpes%29.&author=%20&author=%20&author=%20&publication_year=1991&journal=Applied%20Animal%20Behaviour%20Science&volume=&pages=
https://www.worldcat.org/search?q=ti:An%20analysis%20of%20fear%20and%20aggression%20during%20early%20development%20of%20behaviour%20in%20silver%20foxes%20%28Vulpes%20vulpes%29.&qt=advanced&dblist=638
http://copac.ac.uk/search?ti=The%20Amboseli%20Elephants%3A%20A%20long-term%20perspective%20on%20a%20long-lived%20mammal
https://scholar.google.com/scholar_lookup?title=The%20Amboseli%20Elephants%3A%20A%20long-term%20perspective%20on%20a%20long-lived%20mammal&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=2011&book=The%20Amboseli%20Elephants%3A%20A%20long-term%20perspective%20on%20a%20long-lived%20mammal
https://www.google.com/search?q=The%20Amboseli%20Elephants%3A%20A%20long-term%20perspective%20on%20a%20long-lived%20mammal&btnG=Search+Books&tbm=bks&tbo=1
https://www.worldcat.org/search?q=ti:The%20Amboseli%20Elephants%3A%20A%20long-term%20perspective%20on%20a%20long-lived%20mammal&qt=advanced&dblist=638


domestication feedback loop.  Frontiers in Psychology, 10. doi:10.3389/fpsyg.2019.02807.
Google Scholar WorldCat  

Raviv, L., Jacobson, S., Plotnik, J., Bowman, J., Lynch, V., & Benítez-Burraco, A. (in press). Elephants as a new animal model of
cultural evolution resulting from self-domestication. Proceedings of the National Academy of Sciences of the United States of
America.

Raviv, L., Meyer, A., & Lev-Ari, S. (2019). Compositional structure can emerge without generational transmission.  Cognition, 182,
151–164. doi:10.1016/j.cognition.2018.09.010.
Google Scholar WorldCat  

Ritchie, G., & Kirby, S. (2005). Selection, domestication, and the emergence of learned communication systems. In Proceedings of
the Second International Symposium on the Emergence and Evolution of Linguistic Communication (EELCʼ05) (pp. 108–116). The
Society for the Study of Artificial Intelligence and the Simulation of Behaviour (AISB).

Ritchie, G. R., & Kirby, S. (2006). Modelling the transition to learned communication: An initial investigation into the ecological
conditions favouring cultural transmission. In Angelo Cangelosi, Andrew D. M. Smith, & Kenny Smith (Eds.), Proceedings of the
6th International Conference on The Evolution of Language (EVOLANG6) (pp. 283–290). World Scientific.
Google Scholar Google Preview WorldCat COPAC  

Rost, G. C., & McMurray, B. (2009). Speaker variability augments phonological processing in early word learning.  Developmental
Science, 12(2), 339–349. doi:10.1111/j.1467-7687.2008.00786.x.
Google Scholar WorldCat  

Sánchez-Villagra, M. R., Geiger, M., & Schneider, R. A. (2016). The taming of the neural crest: a developmental perspective on the
origins of morphological covariation in domesticated mammals.  Royal Society Open Science, 3(6), 160107.
doi:10.1098/rsos.160107.
Google Scholar WorldCat  

Seidl, A., Onishi, K. H., & Cristia, A. (2014). Talker variation aids young infantsʼ phonotactic learning.  Language Learning and
Development, 10(4), 297–307. doi:10.1080/15475441.2013.858575.
Google Scholar WorldCat  

Shilton, D., Breski, M., Dor, D., & Jablonka, E. (2020). Human social evolution: Self-domestication or self-control?  Frontiers in
Psychology, 11. doi:10.3389/fpsyg.2020.00134.
Google Scholar WorldCat  

Soltis, J., Leong, K., & Savage, A. (2005a). African elephant vocal communication I: Antiphonal calling behaviour among a�iliated
females.  Animal Behaviour, 70(3), 579–587. doi:10.1016/j.anbehav.2004.11.015.
Google Scholar WorldCat  

Soltis, J., Leong, K., & Savage, A. (2005b). African elephant vocal communication II: Rumble variation reflects the individual
identity and emotional state of callers.  Animal Behaviour, 70(3), 589–599. doi:10.1016/j.anbehav.2004.11.016.
Google Scholar WorldCat  

Spikins, P., French, J. C., John-Wood, S., & Dytham, C. (2021). Theoretical and methodological approaches to ecological changes,
social behaviour and human intergroup tolerance 300,000 to 30,000 BP.  Journal of Archaeological Method and Theory, 28(1), 53–
75. doi:10.1007/s10816-020-09503-5.
Google Scholar WorldCat  

Stoeger, A. S. (2021). Elephant sonic and infrasonic sound production, perception, and processing. In C. S. Rosenfeld & 
F. Ho�mann (Eds.), Neuroendocrine regulation of animal vocalization (pp. 189–199). Academic Press. doi:10.1016/B978-0-12-
815160-0.00023-2.
Google Scholar Google Preview WorldCat COPAC  

D
ow

nloaded from
 https://academ

ic.oup.com
/edited-volum

e/45648/chapter/406031507 by M
ax-Planck-Institute for Psycholinguistics user on 30 M

ay 2023

https://scholar.google.com/scholar_lookup?title=From%20physical%20aggression%20to%20verbal%20behavior%3A%20Language%20evolution%20and%20self-domestication%20feedback%20loop.&author=%20&author=%20&publication_year=2019&journal=Frontiers%20in%20Psychology&volume=&pages=
https://www.worldcat.org/search?q=ti:From%20physical%20aggression%20to%20verbal%20behavior%3A%20Language%20evolution%20and%20self-domestication%20feedback%20loop.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Compositional%20structure%20can%20emerge%20without%20generational%20transmission.&author=%20&author=%20&author=%20&publication_year=2019&journal=Cognition&volume=&pages=
https://www.worldcat.org/search?q=ti:Compositional%20structure%20can%20emerge%20without%20generational%20transmission.&qt=advanced&dblist=638
http://copac.ac.uk/search?ti=Proceedings%20of%20the%206th%20International%20Conference%20on%20The%20Evolution%20of%20Language%20%28EVOLANG6%29
https://scholar.google.com/scholar_lookup?title=Proceedings%20of%20the%206th%20International%20Conference%20on%20The%20Evolution%20of%20Language%20%28EVOLANG6%29&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=2006&book=Proceedings%20of%20the%206th%20International%20Conference%20on%20The%20Evolution%20of%20Language%20%28EVOLANG6%29
https://www.google.com/search?q=Proceedings%20of%20the%206th%20International%20Conference%20on%20The%20Evolution%20of%20Language%20%28EVOLANG6%29&btnG=Search+Books&tbm=bks&tbo=1
https://www.worldcat.org/search?q=ti:Proceedings%20of%20the%206th%20International%20Conference%20on%20The%20Evolution%20of%20Language%20%28EVOLANG6%29&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Speaker%20variability%20augments%20phonological%20processing%20in%20early%20word%20learning.&author=%20&author=%20&publication_year=2009&journal=Developmental%20Science&volume=&pages=
https://www.worldcat.org/search?q=ti:Speaker%20variability%20augments%20phonological%20processing%20in%20early%20word%20learning.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=The%20taming%20of%20the%20neural%20crest%3A%20a%20developmental%20perspective%20on%20the%20origins%20of%20morphological%20covariation%20in%20domesticated%20mammals.&author=%20&author=%20&author=%20&publication_year=2016&journal=Royal%20Society%20Open%20Science&volume=&pages=
https://www.worldcat.org/search?q=ti:The%20taming%20of%20the%20neural%20crest%3A%20a%20developmental%20perspective%20on%20the%20origins%20of%20morphological%20covariation%20in%20domesticated%20mammals.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Talker%20variation%20aids%20young%20infants%E2%80%99%20phonotactic%20learning.&author=%20&author=%20&author=%20&publication_year=2014&journal=Language%20Learning%20and%20Development&volume=&pages=
https://www.worldcat.org/search?q=ti:Talker%20variation%20aids%20young%20infants%E2%80%99%20phonotactic%20learning.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Human%20social%20evolution%3A%20Self-domestication%20or%20self-control%3F&author=%20&author=%20&author=%20&author=%20&publication_year=2020&journal=Frontiers%20in%20Psychology&volume=&pages=
https://www.worldcat.org/search?q=ti:Human%20social%20evolution%3A%20Self-domestication%20or%20self-control%3F&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=African%20elephant%20vocal%20communication%20I%3A%20Antiphonal%20calling%20behaviour%20among%20affiliated%20females.&author=%20&author=%20&author=%20&publication_year=2005&journal=Animal%20Behaviour&volume=&pages=
https://www.worldcat.org/search?q=ti:African%20elephant%20vocal%20communication%20I%3A%20Antiphonal%20calling%20behaviour%20among%20affiliated%20females.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=African%20elephant%20vocal%20communication%20II%3A%20Rumble%20variation%20reflects%20the%20individual%20identity%20and%20emotional%20state%20of%20callers.&author=%20&author=%20&author=%20&publication_year=2005&journal=Animal%20Behaviour&volume=&pages=
https://www.worldcat.org/search?q=ti:African%20elephant%20vocal%20communication%20II%3A%20Rumble%20variation%20reflects%20the%20individual%20identity%20and%20emotional%20state%20of%20callers.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Theoretical%20and%20methodological%20approaches%20to%20ecological%20changes%2C%20social%20behaviour%20and%20human%20intergroup%20tolerance%20300%2C000%20to%2030%2C000%20BP.&author=%20&author=%20&author=%20&author=%20&publication_year=2021&journal=Journal%20of%20Archaeological%20Method%20and%20Theory&volume=&pages=
https://www.worldcat.org/search?q=ti:Theoretical%20and%20methodological%20approaches%20to%20ecological%20changes%2C%20social%20behaviour%20and%20human%20intergroup%20tolerance%20300%2C000%20to%2030%2C000%20BP.&qt=advanced&dblist=638
http://copac.ac.uk/search?ti=Neuroendocrine%20regulation%20of%20animal%20vocalization
https://scholar.google.com/scholar_lookup?title=Neuroendocrine%20regulation%20of%20animal%20vocalization&author=%20&author=%20&author=%20&publication_year=2021&book=Neuroendocrine%20regulation%20of%20animal%20vocalization
https://www.google.com/search?q=Neuroendocrine%20regulation%20of%20animal%20vocalization&btnG=Search+Books&tbm=bks&tbo=1
https://www.worldcat.org/search?q=ti:Neuroendocrine%20regulation%20of%20animal%20vocalization&qt=advanced&dblist=638


Suzuki, T. N. (2016). Semantic communication in birds: Evidence from field research over the past two decades.  Ecological
Research, 31(3), 307–319. doi:10.1007/s11284-016-1339-x.
Google Scholar WorldCat  

Theofanopoulou, C., Gastaldon, S., OʼRourke, T., Samuels, B. D., Messner, A., Martins, P. T., Delogu, F., Alamri, S., & Boeckx, C.
(2017). Self-domestication in Homo sapiens: Insights from comparative genomics.  PLoS One, 12(10), e0185306.
doi:10.1371/journal.pone.0185306.
Google Scholar WorldCat  

Thomas, J., & Kirby, S. (2018). Self domestication and the evolution of language.  Biology & Philosophy, 33(1).
doi:10.1007/s10539-018-9612-8.
Google Scholar WorldCat  

Weisberg, D. S. (2015). Pretend play.  WIREs Cognitive Science, 6(3), 249–261. doi:https://doi.org/10.1002/wcs.1341.
Google Scholar WorldCat  

Whitehead, H., & Rendell, L. (2015) The cultural lives of whales and dolphins. University of Chicago Press.
doi:10.7208/9780226187426.
Google Scholar Google Preview WorldCat COPAC  

Whiten, A. (2019). Cultural evolution in animals.  Annual Review of Ecology, Evolution, and Systematics, 50(1).
doi:10.1146/annurev-ecolsys-110218-025040.
Google Scholar WorldCat  

Wierucka, K., Henley, M. D., & Mumby, H. S. (2021). Acoustic cues to individuality in wild male adult African savannah elephants
(Loxodonta africana).  PeerJ, A9, e10736. doi:10.7717/peerj.10736.
Google Scholar WorldCat  

Wilkins, A. S., Wrangham, R. W., & Fitch, W. T. (2014). The ʻdomestication syndromeʼ in mammals: A unified explanation based on
neural crest cell behavior and genetics.  Genetics, 197(3), 795–808. doi:10.1534/genetics.114.165423.
Google Scholar WorldCat  

Winters, J., Kirby, S., & Smith, K. (2015). Languages adapt to their contextual niche.  Language and Cognition, 7(03), 415–449.
doi:10.1017/langcog.2014.35.
Google Scholar WorldCat  

Wobber, V., Hare, B., Maboto, J., Lipson, S., Wrangham, R., & Ellison, P. T. (2010). Di�erential changes in steroid hormones before
competition in bonobos and chimpanzees.  Proceedings of the National Academy of Sciences, 107(28), 12457–12462.
doi:10.1073/pnas.1007411107.
Google Scholar WorldCat  

Wobber, V., Hare, B., Lipson, S., Wrangham, R., & Ellison, P. (2013). Di�erent ontogenetic patterns of testosterone production
reflect divergent male reproductive strategies in chimpanzees and bonobos.  Physiology & Behavior, 116–117, 44–53.
doi:10.1016/j.physbeh.2013.03.003.
Google Scholar WorldCat  

Wood, R. M., Rilling, J. K., Sanfey, A. G., Bhagwagar, Z., & Rogers, R. D. (2006). E�ects of tryptophan depletion on the performance
of an iterated prisonerʼs dilemma game in healthy adults.  Neuropsychopharmacology, 31(5), 1075–1084.
doi:10.1038/sj.npp.1300932.
Google Scholar WorldCat  

Zeder, M. A. (2012a). Pathways to animal domestication. In A. B. Damania  et al. (Eds.), Biodiversity in agriculture: Domestication,
evolution, and sustainability (pp. 227–259). Cambridge University Press. doi:10.1017/CBO9781139019514.013.
Google Scholar Google Preview WorldCat COPAC  

D
ow

nloaded from
 https://academ

ic.oup.com
/edited-volum

e/45648/chapter/406031507 by M
ax-Planck-Institute for Psycholinguistics user on 30 M

ay 2023

https://scholar.google.com/scholar_lookup?title=Semantic%20communication%20in%20birds%3A%20Evidence%20from%20field%20research%20over%20the%20past%20two%20decades.&author=%20&publication_year=2016&journal=Ecological%20Research&volume=&pages=
https://www.worldcat.org/search?q=ti:Semantic%20communication%20in%20birds%3A%20Evidence%20from%20field%20research%20over%20the%20past%20two%20decades.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Self-domestication%20in%20Homo%20sapiens%3A%20Insights%20from%20comparative%20genomics.&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=2017&journal=PLoS%20One&volume=&pages=
https://www.worldcat.org/search?q=ti:Self-domestication%20in%20Homo%20sapiens%3A%20Insights%20from%20comparative%20genomics.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Self%20domestication%20and%20the%20evolution%20of%20language.&author=%20&author=%20&publication_year=2018&journal=Biology%20%26%20Philosophy&volume=&pages=
https://www.worldcat.org/search?q=ti:Self%20domestication%20and%20the%20evolution%20of%20language.&qt=advanced&dblist=638
https://doi.org/10.1002/wcs.1341
https://scholar.google.com/scholar_lookup?title=Pretend%20play.&author=%20&publication_year=2015&journal=WIREs%20Cognitive%20Science&volume=&pages=
https://www.worldcat.org/search?q=ti:Pretend%20play.&qt=advanced&dblist=638
http://copac.ac.uk/search?ti=The%20cultural%20lives%20of%20whales%20and%20dolphins
https://scholar.google.com/scholar_lookup?title=The%20cultural%20lives%20of%20whales%20and%20dolphins&author=%20&author=%20&publication_year=2015&book=The%20cultural%20lives%20of%20whales%20and%20dolphins
https://www.google.com/search?q=The%20cultural%20lives%20of%20whales%20and%20dolphins&btnG=Search+Books&tbm=bks&tbo=1
https://www.worldcat.org/search?q=ti:The%20cultural%20lives%20of%20whales%20and%20dolphins&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Cultural%20evolution%20in%20animals.&author=%20&publication_year=2019&journal=Annual%20Review%20of%20Ecology%2C%20Evolution%2C%20and%20Systematics&volume=&pages=
https://www.worldcat.org/search?q=ti:Cultural%20evolution%20in%20animals.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Acoustic%20cues%20to%20individuality%20in%20wild%20male%20adult%20African%20savannah%20elephants%20%28Loxodonta%20africana%29.&author=%20&author=%20&author=%20&publication_year=2021&journal=PeerJ&volume=&pages=
https://www.worldcat.org/search?q=ti:Acoustic%20cues%20to%20individuality%20in%20wild%20male%20adult%20African%20savannah%20elephants%20%28Loxodonta%20africana%29.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=The%20%E2%80%98domestication%20syndrome%E2%80%99%20in%20mammals%3A%20A%20unified%20explanation%20based%20on%20neural%20crest%20cell%20behavior%20and%20genetics.&author=%20&author=%20&author=%20&publication_year=2014&journal=Genetics&volume=&pages=
https://www.worldcat.org/search?q=ti:The%20%E2%80%98domestication%20syndrome%E2%80%99%20in%20mammals%3A%20A%20unified%20explanation%20based%20on%20neural%20crest%20cell%20behavior%20and%20genetics.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Languages%20adapt%20to%20their%20contextual%20niche.&author=%20&author=%20&author=%20&publication_year=2015&journal=Language%20and%20Cognition&volume=&pages=
https://www.worldcat.org/search?q=ti:Languages%20adapt%20to%20their%20contextual%20niche.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Differential%20changes%20in%20steroid%20hormones%20before%20competition%20in%20bonobos%20and%20chimpanzees.&author=%20&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=2010&journal=Proceedings%20of%20the%20National%20Academy%20of%20Sciences&volume=&pages=
https://www.worldcat.org/search?q=ti:Differential%20changes%20in%20steroid%20hormones%20before%20competition%20in%20bonobos%20and%20chimpanzees.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Different%20ontogenetic%20patterns%20of%20testosterone%20production%20reflect%20divergent%20male%20reproductive%20strategies%20in%20chimpanzees%20and%20bonobos.&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=2013&journal=Physiology%20%26%20Behavior&volume=&pages=
https://www.worldcat.org/search?q=ti:Different%20ontogenetic%20patterns%20of%20testosterone%20production%20reflect%20divergent%20male%20reproductive%20strategies%20in%20chimpanzees%20and%20bonobos.&qt=advanced&dblist=638
https://scholar.google.com/scholar_lookup?title=Effects%20of%20tryptophan%20depletion%20on%20the%20performance%20of%20an%20iterated%20prisoner%E2%80%99s%20dilemma%20game%20in%20healthy%20adults.&author=%20&author=%20&author=%20&author=%20&author=%20&publication_year=2006&journal=Neuropsychopharmacology&volume=&pages=
https://www.worldcat.org/search?q=ti:Effects%20of%20tryptophan%20depletion%20on%20the%20performance%20of%20an%20iterated%20prisoner%E2%80%99s%20dilemma%20game%20in%20healthy%20adults.&qt=advanced&dblist=638
http://copac.ac.uk/search?ti=Biodiversity%20in%20agriculture%3A%20Domestication%2C%20evolution%2C%20and%20sustainability
https://scholar.google.com/scholar_lookup?title=Biodiversity%20in%20agriculture%3A%20Domestication%2C%20evolution%2C%20and%20sustainability&author=%20&author=%20&publication_year=2012&book=Biodiversity%20in%20agriculture%3A%20Domestication%2C%20evolution%2C%20and%20sustainability
https://www.google.com/search?q=Biodiversity%20in%20agriculture%3A%20Domestication%2C%20evolution%2C%20and%20sustainability&btnG=Search+Books&tbm=bks&tbo=1
https://www.worldcat.org/search?q=ti:Biodiversity%20in%20agriculture%3A%20Domestication%2C%20evolution%2C%20and%20sustainability&qt=advanced&dblist=638


Zeder, M. A. (2012b). The domestication of animals.  Journal of Anthropological Research, 68(2), 161–190.
doi:10.3998/jar.0521004.0068.201.
Google Scholar WorldCat  

Zuidema, W. (2003). How the poverty of the stimulus solves the poverty of the stimulus. In S. Becker, S. Thrum, & K. Obermayer
(Eds.), Advances in neural information processing systems (pp. 51–58). MIT Press.
Google Scholar Google Preview WorldCat COPAC  D

ow
nloaded from

 https://academ
ic.oup.com

/edited-volum
e/45648/chapter/406031507 by M

ax-Planck-Institute for Psycholinguistics user on 30 M
ay 2023

https://scholar.google.com/scholar_lookup?title=The%20domestication%20of%20animals.&author=%20&publication_year=2012&journal=Journal%20of%20Anthropological%20Research&volume=&pages=
https://www.worldcat.org/search?q=ti:The%20domestication%20of%20animals.&qt=advanced&dblist=638
http://copac.ac.uk/search?ti=Advances%20in%20neural%20information%20processing%20systems
https://scholar.google.com/scholar_lookup?title=Advances%20in%20neural%20information%20processing%20systems&author=%20&author=%20&author=%20&author=%20&publication_year=2003&book=Advances%20in%20neural%20information%20processing%20systems
https://www.google.com/search?q=Advances%20in%20neural%20information%20processing%20systems&btnG=Search+Books&tbm=bks&tbo=1
https://www.worldcat.org/search?q=ti:Advances%20in%20neural%20information%20processing%20systems&qt=advanced&dblist=638

