
Human Origins and Language Origins 2:
From Actions via Pantomime to Language and Narrative

ABSTRACT
The paper explores stages of (bio)cultural evolution particularly associated with language origins, adopting a co-
evolutionary approach (EvoDevoSocio) to human origins that relates changes in the human organism to changes 
in the communicative, material, and symbolic niches created by and sustaining human societies. Rather than 
proposing a specific place or time for the origin of language, we advocate a “polycentric” approach, criticizing 
saltationist theories. Social communication of new skills, we claim, was supported by pantomime for teaching and 
social coordination, which in turn supported the development of manual and vocal gestures that crystallized into 
protolanguages and, in turn, into languages. Narrative and conversation not only played a crucial role in estab-
lishing social cohesion, transmitting knowledge, and sharing experiences and values, but also were major drivers 
of language change, with grammaticalization as a powerful engine for such change. We explore the intertwined 
roles of narrative and empathy in building human groups and societies, with notes on the emergence of draw-
ing and writing. Based on the archaeological record of material and symbolic culture in the companion paper, 
“Human Origins and Language Origins 1” (HOLO 1), we offer an evolutionary perspective on human cognitive 
architecture and propose time ranges for the polycentric emergence of protolanguages and evolutionarily modern 
languages.
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1.1. HOLO 1 AND HOLO 2 IN RELATIONSHIP
Figure 1 provides an overview of the human and language 
origins charted by HOLO 1 and 2. HOLO 1 reviews archeo-
logical evidence for episodes of niche expansion and their 
relationship, supporting inferences concerning the practi-
cal and communicative processes behind the production 
and use of artifacts. These studies also explore the extent 
to which culturally developed niches exert adaptive pres-
sures that influence further natural selection and cultural 
evolution. The biological evolution of Homo that increased 
both altriciality (being born in an immature, helpless state 
and requiring extended parental care) and neoteny opened 
(and helped open) the increased dependence of group 
members on behaviors that emerge through cultural evo-
lution. HOLO 1 not only enhances understanding of past 
human behaviors and cognitive abilities but also illustrates 
the dynamic interplay between cultural and biological evo-
lution in shaping human history.

HOLO 1 reviewed the archaeological record from the 
technosphere for evidence of the emergence of an early hu-
man semiosphere entrenched in material signs. Some se-
miotic innovations were made by hominins well before the 
emergence of Homo sapiens, while others seem to have been 
made independently by H. sapiens and Neanderthals, with 
some interchange between these and other Homo fossil spe-
cies. We do not treat language as a separable “add-on” to 
other capabilities but instead chart a path where develop-
ments in physical and communicative skills are interwo-
ven. In HOLO 2, we posit a crucial role for pantomime not 
only in coordinating human actions but also, for example, 
in teaching the making of stone tools even before the use 
of pantomime was conventionalized into protosigns and 
enriched by protospeech. Without discounting the impor-
tance of speech (see §1.2), we argue that pantomime provided 
powerful interaction between technosphere and semiosphere. 

We make a crucial distinction between protolanguages 
and languages. For us, a protolanguage is a potential pre-
cursor to language with only a limited range of conven-
tionalized “protowords” (the basic units of meaning in a 
protolanguage) whether signed or spoken, and at most lim-
ited means to combine them (Arbib and Bickerton 2010)1, 
whereas languages have richer lexicons and grammars with 
many constructions (in the linguist’s sense) for combining 
words and phrases, possibly hierarchically. Such construc-
tions not only assemble the forms of words, but combine 
the meanings of constituents to create new meanings (Croft 
2001; Fillmore and Kay 1993; Goldberg 1995).

Both HOLO papers are informed by an EvoDevoSocio 
framework (Arbib et al. 2018; Dor and Jablonka 2014), in 
which biocultural evolution yields organisms that develop 
according to the physical and social environment but which 
can in turn change that environment by their behavior and 
the social systems that construct it, extending the EvoDevo 
framework (Jablonka and Lamb 2005; Müller 2007). Cru-
cially, humans are constrained by their current biocultural 
niche and yet can actively reconfigure that niche by a pro-
cess of cultural evolution that has been increasingly decou-
pled from gene-changing processes of biological evolution.

1. INTRODUCTION:
THE POLYCENTRIC EVOLUTION OF

HUMAN BIOCULTURAL NICHES

This paper is HOLO 2, a companion to HOLO 1, “Human 
Origins and Language Origins 1: a polycentric scenario 

for biocultural niche expansion” (d’Errico et al. 2027 [this is-
sue]). Based in archaeology and paleoanthropology, HOLO 
1 used evolutionary and developmental biology and sign 
theory to identify major transitions from Australopithecus to 
the diverse patterns of evolution of Homo populations. It 
then explored the emergence of human biocultural niches 
supporting developmental processes grounded in learning 
socially constructed patterns of praxis and communication, 
introducing two key theoretical concepts—the semiosphere 
(after Lotman 1990) of language and its diverse precursors 
and complements; and the technosphere of material arti-
facts and constructive praxis, including human-wrought 
changes to the physical environment, such as agriculture 
and buildings. HOLO 2 exploits comparative primatology, 
action analysis, comparative linguistics, and narratology to 
chart language origins. Communication is necessary for the 
survival of social creatures and therefore represents a sig-
nificant selection pressure, but language is a special form of 
communication whose particularities must be emphasized. 
It depends on a shared understanding of varied situations, 
an ability to represent an open-ended set of objects and ac-
tions in the environment, and the ability to use symbols in 
ways that allow for mutual adjustment and cooperation 
among members of a community. We thus emphasize that 
changes in the semiosphere co-evolved with changes in the 
technosphere. §1.1 summarizes how the papers comple-
ment each other and will also help those who wish to read 
HOLO 2 without having read HOLO 1.

The evolution of the biocultural niche of language 
(Sinha 2009) depended upon many other co-evolving di-
mensions. For example, Dunbar (1993) hypothesizes that 
social grooming evolved into the cohesive use of language 
for communicating gossip. We do not discount this, but 
emphasize the role of language in teaching and in social 
coordination, with a concern for its role in conversation 
and narrative. The scope of the niches we study can vary. 
One broadly defined niche is the language niche; another 
is the developmental niche anchored in the extended de-
velopmental period of childhood and the role of caregiv-
ing. However, in tracing human origins, we may focus on 
a more specific material and symbolic niche to explore its 
potential for biocultural evolution. Where much evolu-
tionary discussion of niche construction focuses on com-
petition and cooperation between different species, our 
concern with biocultural niche evolution (Laland et al. 2000) 
will be with niches socially constructed through material 
and symbolic change (technosphere and semiosphere) as a 
complement to phenogenotypic selection in populations 
of humans and their predecessors. We view language and 
culture as integral to human ecology because human or-
ganisms continuously transform their environmental niche 
through linguistic and cultural practices as well as material 
actions (Sinha 2009, 2015a).
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Figure 1. Integrated biocultural model linking HOLO 1 and HOLO 2. HOLO 1 documents the polycentric expansion of human 
biocultural niches through the co-evolution of material practices (technosphere) and symbolic systems (semiosphere), mediated by 
ontogenetic development in evolving social contexts (EvoDevoSocio). Increasingly complex systems of communication, described in 
HOLO 2, involved the successive emergence of pantomime, protosigns, protolanguages, early languages, and ultimately evolution-
arily modern languages (see Table 1). Throughout this trajectory, biological evolution (e.g., brain reorganization, manual and vocal 
control, life history changes) interacted dynamically with cultural processes, while cultural evolution progressively gained relative 
autonomy permitting accelerated cultural diversification.
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Some theorists postulate an all-or-none emergence of 
language based on a single mutation that created a “lan-
guage gene” as recently as 50 Ka (e.g., Berwick and Chom-
sky 2015). Others posit that “language” must have evolved 
as far back as Homo erectus (e.g., Barham and Everett 2021), 
using the term “language” to include even systems with 
few words and only rudimentary means of combining 
them, whereas we emphasize the long haul of biocultural 
evolution in converting such protolanguages into the com-
plexity of evolutionarily modern human languages. The 
huge variety of lexicons and grammars of today’s languag-
es (Haspelmath et al. 2005) reinforces the view that differ-
ent innovations occurred at different places at different 
times. Some remained localized, while others spread far 
and wide, whether through contact diffusion, migration, 
warfare, or colonization. This reinforces our polycentric 
view of the origin of languages rather than an all-or none 
emergence of Language-with-a-capital-L.

1.2. THE DEBATE OVER MANUAL VERSUS
VOCAL ORIGINS: THE CRUCIAL ROLE OF 
PANTOMIME
We do not deny the importance of speech, but do argue for 
the crucial role of the body (and especially the hands) in 
human and language origins. HOLO 2 explores polycentric 
paths to the diversity of evolutionarily modern languages, 
beginning with basic pantomime (§2). For us, basic pan-
tomime involves the discovery that performing versions 
of actions in the absence of a target object may convey a 
context-dependent message about the action and/or ob-
ject—just as miming holding the handle and lifting a cup 
toward the mouth may signify “please give me some tea” 
or “would you like some tea?” This is a social change for 
both mimer and observer, since both realize that communi-
cation need not be limited to familiar gestures. Communi-
cation becomes open-ended. In §3.2 we show how conven-
tionalization provides the transition from pantomime to a 
protolanguage shared by a group.

Before considering the evolution of spoken languag-
es, we argue that manual gesture played a crucial role in 
the evolution of languages (Armstrong et al. 1994; Hewes 
1976; Kimura 1993; Stokoe 2001). We emphasize the role of 
pantomime as a crucial bridge between the technosphere 
of practical manual action and the semiosphere of proto-
languages. Darwin (1871) recognized that some evolution 
of hominid cognition must have occurred “before even the 
most imperfect form of speech could have come into use”. 
Consider, for example, the facial expression of emotions 
(Darwin 1872). He supported the role of social communi-
cation in language and located its origin in techniques of 
courtship. We consider social exchange as part of a matrix 
in which social and referential functions of gesture and vo-
calization intertwined, combining perceptual-motor skills 
and cultural learning. Tomasello et al. (1993) suggest that 
this can be tied to developmental changes in social cogni-
tion. Donald (1991, 1998, 1999) stresses the revolution in 
communication when pictorial and other representations 
came to provide external memory (see §4.4 of HOLO 1: 

Processes important in cultural transmission are more 
widespread in other species than earlier recognized, sug-
gesting possible continuities between animal and human 
culture (Whiten et al. 2011). Nonetheless, given the differ-
ences between the communication systems of non-human 
primates and languages, we emphasize the diversification 
of human cultures, together with the impact of cultural 
evolution in the predispositions of human minds for cul-
tural transmission. Morgan and Feldman (2024) argue that 
human culture is uniquely open-ended rather than unique-
ly cumulative. Rendell et al. (2011) advert to our theme of 
imitation (§2) by analyzing how copying affects the persis-
tence of cultural knowledge, while d’Errico and Stringer 
(2011) weighed the merits of evolution, revolution, and 
saltation scenarios for the emergence of modern cultures. 

HOLO 2 outlines the evolutionary paths that led to 
language. It is more speculative than HOLO 1, but many 
aspects are grounded in diverse studies in comparative 
primatology, human development, and historical linguis-
tics, among others, while other aspects have begun to at-
tract empirical testing. A core hypothesis is that biocultural 
evolution of humans (in the broad sense) yielded brains, 
bodies, and social interactions that were language-ready 
(Arbib 2002) long before cultural evolution yielded human 
communities using expressively open-ended languages. 
By an X-ready species, we mean one that had the ability to 
eventually develop, primarily through cultural evolution, 
the capability to use X. For example, early Homo sapiens 
were not only language-ready but were also culture-ready 
(Whitehead 2010), city-ready, drawing-ready, and “read-
ing-ready”—Dehaene et al. (2010) found that an area serv-
ing face recognition becomes adapted for the recognition 
of visual word forms through experience of reading, not 
through genetic change—supporting the notion of cultural 
recycling of brain regions to serve purposes that supplied 
none of the adaptive pressures in their biological evolution 
that produced them (see also M.L. Anderson 2010; Colagè 
and d’Errico 2020)2. Similarly, the use of tally marks or 
symbolic notations for simple record-keeping could have 
been exapted, driven by changing social and environmen-
tal contexts, into more sophisticated systems of writing and 
numerical representation.

In his book The Symbolic Species, Deacon (1997), fol-
lowing Saussure (1916), posits that a symbol’s meaning 
depends paradigmatically on how it contrasts with alterna-
tive possible symbols and syntagmatically on its patterns of 
cooccurrence and ordering with other symbols across time. 
This seems not to occur at the level of basic pantomime (§2). 
There, a pantomime succeeds precisely because it evokes 
some aspect of a practical behavior whose relevance may 
be apparent to the observer because of the context in which 
it occurs rather than through its relation to other panto-
mimes. However, as protolanguages emerge, conventions 
become adopted that begin to modify protosigns based on 
socially emergent contrasts. Thus, where Deacon asserts 
that symbols arise only as relational entities, we see pan-
tomimes as taking a symbolic role even before interlocking 
relations emerge.
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ment and internal physiological states) may have paved the 
way for a shift from the relatively inflexible vocal systems 
to flexible, open-ended spoken language. 

“Speech” has at least two meanings in English: 
•	 Speech-1 is the ability to deploy a vocal apparatus with 

many degrees of freedom, and to be able to flexibly 
learn novel vocal patterns, whether or not language is 
involved, while

•	 Speech-2 is the ability to deploy Speech-1 to produce 
utterances of a language4.

The debate, here, is whether hominins had full vocal con-
trol and learning (Speech-1) before they had any protosign, 
or whether increasing (but not necessarily extensive) use 
of protosign provided adaptive pressure to extend the 
neural mechanisms of conventionalization of communica-
tive gestures from hand to mouth (Corballis 2002; Fay and 
Lim 2012; Leavens et al. 2014). §3.1 suggests that an initial 
predominance of protosign may have added to the adap-
tive pressure for the biocultural evolution of neural and 
laryngeal mechanisms to support protospeech and, even-
tually, Speech-1. But the debate does not change our crucial 
point—that manual skills, their imitation, and their role in 
pantomime provided a crucial driver for the evolution of 
the language-ready brain, ensuring the tight (though poly-
centrically varied) linkage between the cultural evolution 
of technosphere and semiosphere (Sinha 2015b). Thus, we 
see pantomime as crucial to the origin of language on the 
path from LCA-ga (our last common ancestors with the 
great apes)5 while noting some ways in which voice may 
have played a complementary role.

Given this, what we call POLE (Pantomimic Origin of 
Language Evolution) should be read as charting the es-
sential, but not necessarily exclusive, role of pantomime in 
language origins. We reject views that see language and its 
evolution as confined to speech.

When might Speech-1 have emerged in our timeline? 
Nishimura et al. (2022) assessed a wide range of extant 
primates to conclude that it was evolutionary loss of vo-
cal membranes that allows human speech to better tune 
acoustic control compared to other primate vocalizations. 
Such tissue is not preserved in the fossil record. Compari-
sons of the morphology of the phonatory and auditory ap-
paratuses of Neanderthals and H. sapiens show similarities 
(Barney et al. 2012; Boë et al. 2002; Conde-Valverde et al. 
2021)  but cannot directly compare vocal membranes.6 Note 
that this comparison neither proves nor disproves that Ne-
anderthals had the neural mechanisms that could learn to 
control their peripheral apparatus to produce meaningful 
conventionalized protowords in vocal form or those for 
recognizing their meaning from auditory input. Although 
genetic studies have suggested the existence of some cog-
nitive differences between Neanderthals and modern hu-
mans (Pinson et al. 2022) there are also paleontological and 
archeological observations in support of the hypothesis 
that Neanderthals were articulate beings with a lexicon 
of (proto)words for communicating about spatial loca-
tions, hunting and gathering, fauna and flora, social rela-
tions, technologies, and their symbolic world (Dediu and 

d’Errico et al. 2027 [this issue]), while Gamble (1994) sug-
gests that the demands of increasing social structure to deal 
with long-term variations in climate and food resources 
(see §3.2 of HOLO 1) were involved in the co-evolution of in-
creasingly subtle perceptual-motor skills involving work-
ing memory, causal cognition, theory of mind, planning, 
teaching … and language. 

Pantomime remains relevant today. Pantomime, espe-
cially in context, can provide information about some cur-
rent event, seek coordination with another person, or even 
support simple protonarratives when no shared language 
is available. It occurs in conventionalized (not basic) form 
in drama and theater (the narrative arts, Brown 2024), and 
in the cospeech gestures that enrich spoken language (Skip-
per et al. 2009). The creation of systems of symbolic com-
munication, and therewith of symbolic biocultural niches, 
has occurred only during human evolution and, as sug-
gested in Figure 2 below (§7), evolutionarily modern hu-
man languages have emerged rather recently when viewed 
on an archeological timescale. 

Not all languages are spoken—the signed languages of 
the Deaf are fully-formed languages (Klima and Bellugi 
1979; Polich 2005). As argued in HOLO 1, the increasing 
complexity of material culture—particularly in lithic pro-
duction sequences requiring planning, error correction, 
and teaching—provides a key inferential basis for recon-
structing the communicative demands that likely drove 
the emergence of pantomime as a bridge between action 
and representation. Once a protoword is conventionalized 
for use in the context of certain practical activities across a 
group, each fresh usage by one person is likely to be un-
derstood by its intended recipient (this is the crucial no-
tion of parity). In spoken or signed languages, the material 
substrate for signified meanings is a conventional vocal or 
manual action, which (unlike the material signs explored 
in HOLO 1) leaves no trace in the archaeological record. 
Written texts, with a graphic substrate, can offer enduring 
records, but only go back a few thousand years.

Given the preponderance of spoken languages today, 
many researchers question the notion that a range of proto-
words emerged from manual gesture before our ancestors 
gained flexible vocal control and learning (Aboitiz 2013; 
Fogassi et al. 2013; MacNeilage and Davis 2005; Mithen 
2024; but see van Mazijk 2024). However, Goldin-Meadow 
(2024) argues that not only is gesture an intrinsic part of 
modern-day human communication but may have been so 
from early times3, while Fay and Walker (2024) argue that 
current studies of modern humans tasked with developing 
new symbols support the gesture-first theory of language 
origin by showing that gesture supports the production 
of iconic signs more readily than does attempted sound 
symbolism, and these are crucial to communicative suc-
cess. But, if so, how did vocal communication become the 
predominant mode of language? Gärdenfors and Ekström 
(2026) specify several intrinsically iconic aspects of vocal 
behavior, related to internal bodily or cognitive states. 
More generally, making use of pre-existing relationships 
between sound and non-sound (including physical move-
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(but not ignore) the role of emotion in human interactions 
in much of the paper, but once we have elaborated our ac-
count of the pantomimic origins of language, welcomed 
voice into the equation, and charted the emergence of evo-
lutionarily modern languages, we devote §5 to “Empathy, 
sociality, and narrative,” and so a note on emotion seems 
appropriate here. 

The great diversity of human emotions has evolved 
“atop” what Denton et al. (2009) called the “primordial 
emotions,” based on drives such as fear, hunger, thirst, 
sex, and caregiving (Koelsch et al. 2015). Note that the first 
three reflect the state of the individual, while the latter two 
are inherently social, thus requiring some communication. 
However, for social animals, hunger and thirst can also re-
quire a group to coordinate its behavior. Thus, as emotions 
evolved, each could have the internal role of being “driv-
ers” for action—we act very differently if we are angry or 
are courting a loved one—and the external role whereby 
facial and bodily expression can convey emotional state to 
others so that they can respond more-or-less appropriately 
(Arbib and Fellous 2004). 

As previously noted, Darwin (1872) observed—see 
also Ekman (1998)—that there are parallels between the fa-
cial expression of emotions in humans and other animals 
(especially mammals). However, recent research (e.g., Bar-

Levinson 2013, 2018; Dediu et al. 2021; see also HOLO 1, 
§§4.2–4.4). Thus it is possible that 40,000 years ago, when 
Neanderthals faced assimilation by coeval African immi-
grants, both they and incoming Homo sapiens were on the 
cusp between Early Language and Evolutionarily Modern 
Languages, in the scheme of Table 1. Our treatment of the 
evolutionary path from protolanguages to evolutionarily 
modern languages in §§3 and 4, following the stages of 
Table 1, will be agnostic as to whether the emphasis is on 
vocal or pantomimic origins. We emphasize that there are 
no strict boundaries between the stages, and that the pro-
gression was polycentric.

Nothing in the above suggests that different groups of 
Homo developed the same cultural elements or protolan-
guages as others unless they were in social contact. Some 
innovations in general form were developed independently 
with their own particularities in different groups, whereas 
others may have spread through cultural contact as well 
as migration and/or assimilation of populations yielding 
results that may have blended in varied proportions the 
varied contributions.

1.3. A BRIEF LOOK AT EMOTION
Our account links language evolution to interaction of 
people engaged in practical activities. We will downplay 

 TABLE 1. A FOUR-STAGE MODEL OF LANGUAGE EVOLUTION 
(adapted from Heine and Kuteva 2007).* 

 
 
Stage Linguistic characteristics Main innovation Possible 

correlations 
1 (PL): Protolanguage 
(“Simple Protolanguage”) 

An open-ended inventory of 
protowords as form-meaning 
elements (interactive forms, 
holophrases) 

Symbol creation Early Homo 
erectus 

2 (EPL): Expanded 
Protolanguage 

Combining symbols into 
coordinate constructions ('flat 
syntax') 

Concatenation, early 
constructions 

Late Homo 
erectus 

3 (EL): Early Language 
(“Simple Language”) 

Modification: Conventionalized 
patterns of modifier-modified 
constructions, resulting in phrasal 
recursion 

Early 
grammaticalization 

Different Homo 
populations (160 
ka – 60 ka) 

4 (EML): Evolutionarily 
Modern Language 
(“Complex Language”) 

Extending modification to clause 
combining: Modifier-modified 
constructions now used for clause 
subordination, resulting in 
recursion at the sentence level. 
Full-fledged languages as we 
know them today 

Later 
grammaticalization 

Homo sapiens 
and possibly 
Neanderthals 
(from 60 ka, 
continuing up to 
the present) 

*Table 2 below schematizes the POLE account of the role of pantomime in the biocultural evolution of the language-ready brains that 
supported the first protolanguages. 
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of what we do employs our biologically evolved versions 
of these survival traits that we share with other species that 
make no use of language, though they may employ a small 
repertoire of communicative signals. Our challenge here 
has been to explore the biological capacities that readied us 
for the cultural evolution that made it possible for us to cat-
egorize and name these emotions and survival capabilities, 
tell stories about them, and to support waves of increas-
ing social complexity, from domestication of animals and 
agriculture to urbanization. Below, we introduce the key 
notion of the Great Move. But first we need some words 
of caution about three terms, “intention,” “aboutness,” and 
“intentionality.”

We use the word intention for whatever it is that an 
animal or human wants, needs, or plans to do, its goal, 
whether it is an animal seeking prey to eat or a human in-
tending to write a book. When we speak of the aboutness 
of language at its phylogenetic base, we are arguing that, as 
for the infant and young child expressing its needs, at its 
root (proto)language expresses states of the physical world 
of the immediate environment or of immediately intended 
states of that world, as when one forager communicates to 
another the presence of fruit on a tree that appear ripe and 
encourages action that will transfer the fruit from the tree 
to a basket to be carried back to the tribe. This grounding in 
the here-and-now-and-next is the sense of “aboutness” we 
emphasize in seeking the origins of (proto)language. 

Nonetheless, as languages become richer, one can 
move from looking despondent if the fruit is not yet ripe 
to expressing, for example, the intention to return in two 
weeks when the fruit is likely to be ripe. Symbolic expres-
sions as used today stand for or represent something outside 
the sign itself; they are about objects, events, and/or states 
of affairs that may include requests or commands to coor-
dinate ongoing action, but may also be displaced in space 
and time, or may involve imagined or hypothetical scenar-
ios. Human symbolic repertoires changed as social interac-
tions, social systems and technology changed. As empha-
sized in HOLO 1 (d’Errico et al. 2027 [this issue]), symbolic 
systems are inherently normative, in the sense that they rely 
on socially shared conventions for their transmission and 
interpretation. The emergence of protolanguages can thus 
be seen as a critical threshold at which these normative con-
straints became increasingly explicit, stabilized, and collec-
tively regulated by human groups within expanding and 
interacting biocultural niches. Thus, through cultural evo-
lution as well as individual development, the grounding 
aboutness of language in the physical and personal here 
and now expands to its current richness.

Unfortunately, the philosophical term intentionality is 
defined in a way that can sow confusion. The Oxford Eng-
lish Dictionary defines intentionality as “The distinguish-
ing property of mental phenomena of being necessarily 
directed upon an object, whether real or imaginary.” For 
A. Byrne (2006):

… some things are about, or are directed on, or represent, 
other things. For example, the sentence “Cats are ani-

rett 2017) does not lend support to Darwin´s and Ekman´s 
stipulation that each “basic” emotion is a universal, in-built 
reflex and has a distinct facial expression as a consistent 
“fingerprint/signature.” The evolution of neocortical sys-
tems and their reshaping of “ancient” emotion related sys-
tems (LeDoux 2012; Rolls 2011) has come to support even 
the “aesthetic emotions,” such as those engaged in the ap-
preciation of art and music (Scherer 2013). Emotions vary 
across cultures. As a result, human emotions

 “are not [merely] remnants of our pre-sapient past but 
rather they are important characteristics of an active, 
searching, thinking human being. Novelty, discrepancy 
and interruption generate visceral responses while our 
cognitive system interprets the world as threatening, 
elating, frightening or joyful” (Mandler 1984: 220).

Emotions play a strong role in conversation. Thus, de-
spite emphasizing narrative rather than conversation in 
HOLO 2 (see §6.1), we recognize that an evolutionary anal-
ysis of conversation would also have great value (Dessalles 
2007; Dingemanse et al. 2013; Roberts and Levinson 2017). 
Narratives have been shown to actively modulate emotions 
at the neural level (Altavilla et al. 2025). Emotional sequenc-
ing within narrative, for example, fear → relief, sadness 
→ hope, is key to the structuring of a narrative (Knight et 
al. 2025). Universally, stories may have an emotional “cri-
sis” at their center that various narrative formats seek to 
resolve, with particular emotions requiring different nar-
rative strategies. Contemporary narratives include detec-
tive fiction that invites curiosity and offer surprise endings, 
religious stories that induce awe or invite contemplation, 
and tragedies that evoke grief. Furthermore, as individual 
differences develop in cultures, we begin to think of our-
selves, for instance, as “calm” people or as “quick to anger” 
or “easy to please.” Such reflexive personal self-images are 
the result of a lifetime of narrative “roller-coasting,” start-
ing off with the childhood training we receive in learning 
to accurately read the barometer of community emotions 
(Nair 2003b, 2011b).

Emotional traits such as compassion systematically 
shape narrative structure forming “redemption arcs” 
through affective tonalities (Zieba 2025). Narrative, in this 
respect, appears to offer a “temporal grammar” of emotion 
in EMLs that helps us understand how proto-narratives 
might have worked in early evolution to enable adaptive 
response to environments that the community deemed 
fear-inducing, surprising, loving, and so on. However, to 
state this is to offer challenges that go well beyond the in-
sights we offer in §5.

1.4. INTENTIONS, REPRESENTATIONS, AND 
THE GREAT MOVE
Humans share many capacities with other primates and 
some—such as those engaged in finding food, evading 
predators, and reproduction—can be found in various 
forms far back in the evolutionary tree (Cisek 2022); hu-
mans have facial expressions of emotions that are related to 
those exhibited by diverse mammals (Darwin 1872). Much 
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reject the notion (Fodor 1975) of a language-like structure 
for our awareness and thought.

However, Newell’s (1992: 427) crucial insight is the 
“Great Move”:

Obtaining a representation for a given external situation 
seems to require discovering an internal medium with 
the appropriate natural transformations – this is the es-
sence of analog representation. But as external situations 
become more diverse, complex, and abstract, discover-
ing adequate analogs becomes increasingly difficult, and 
at last impossible. A radically different solution exists 
(the great move), however, where the internal medium 
becomes freely manipulable with combinatorially many 
states and all the representational work is done by be-
ing able to compose internal transformations to satisfy 
representational laws. … This leads to the familiar, but 
incredible, results from computer science about univer-
sal computational systems that can attain the ultimate in 
flexibility. They can produce, by being instructed, all the 
functions that can be produced by any class of machines, 
however diverse.

Newell wrote this at a time when AI, thanks in great 
part to his contributions with Herbert Simon (Newell and 
Simon 1972; Newell et al. 1959), had learned to program 
digital computers to do a fairly good job at various prob-
lem-solving tasks that had previously been seen as requir-
ing human intelligence. Given recent breakthroughs in 
adaptive artificial neural networks, we see that “instruc-
tion” in the sense of an external agent providing an explicit 
program is no longer required.

Arbib and Liaw (1995) turned from the technology of 
digital computers to the biology of neural networks in sup-
porting the behaviors of diverse animals. In particular, they 
contrasted the special-purpose vision of a frog with pro-
cesses of distributed planning that supports human inter-
pretation of visual scenes (Draper et al. 1989):

… a satisfactory account of Newell’s “Great Move” 
should not seek a complete break from using special-
ized materials to support different [sensory and mo-
tor] schemas to using a medium in which it is possible 
to compose copies of whatever schemas are needed to 
form novel representations. Rather, we should [assess] 
how instinctive behavior provides a basis for, and is in-
tertwined with, rational behavior. When we study frogs, 
we see the animal’s behavior mediated by the dynamic 
interaction of multiple special-purpose schemas imple-
mented in dedicated neural circuitry. But when we seek 
to understand human vision, we combine a model of 
low-level vision implemented across a set of dedicated 
brain regions with a variety of “general-purpose” media 
in which … schema instances … can be assembled, pa-
rameterized, and bound to regions of the image as they 
compete and cooperate in a process of distributed plan-
ning which creates an interpretation of a visual scene. 

Their claim is that the mechanisms of distributed in-
teraction seen in visual interpretation extend to distributed 
goal-directed planning. This includes the use of language 
(as shown, e.g., by Barrès and Lee 2014).

mals” is about cats (and about animals), a map of Boston 
is about Boston, … [but] the city of Boston [is] not about 
anything. Many mental states and events also have 
“aboutness”: the belief that cats are animals is about cats, 
as is the fear of cats ... Arguably some mental states and 
events are not about anything … This – rather vaguely 
characterized – phenomenon of “aboutness” is called 
intentionality. … This medieval terminology was reintro-
duced by the Austrian philosopher Franz Brentano in his 
1874 book Psychology from an Empirical Standpoint (Bren-
tano, 1995) ….

The point here is that language can be used to express state-
ments about “situations” that do not exist, as in the exam-
ple “Adult elephants are usually found in teacups.” In some 
sense, then the voyage in HOLO 2 is from “real” aboutness 
that we chart for language origins in §2 and §3 to the power 
of narrative in myth and storytelling as presented in §5.

But now we come to something momentous that oc-
curred in evolution. To frame this, we summarize the “the 
great move” as charted in the foundational document for 
the term cognitive architecture in modern cognitive science, 
Unified Theories of Cognition by Allen Newell (1990, 1992). 
For Newell (1992: 426–427), 

Knowledge must be represented in order to be used. The 
concept of representation is captured by the representa-
tion law. In an external world, entity (X) is transformed 
(T) into entity (Y). A representation of X-T-Y occurs in a 
medium within some system when an encoding from X 
to an entity in the medium (x) and an encoding of T into 
an internal transformation in the medium (t) produces 
an internal entity (y), which can be decoded to the exter-
nal world to correspond to Y.

Our concern is that this fails to distinguish two levels 
of representation. Consider a frog snapping at a fly. There 
must be neural circuitry that responds to the prey-object 
by triggering and passing parameters to the neural cir-
cuitry that controls the motor apparatus for approaching, 
orienting, and snapping to catch the fly. But we would not 
want to say that the frog “knows” about catching flies—or 
we might compromise by saying its knowledge is implicit. 
The crucial fact, which will be exemplified in the transition 
from demonstration for teaching to pantomime for teach-
ing (§2.3.1), is that the brain being able to represent sym-
bols for objects, actions, and more, is distinct from having 
the neural circuitry for recognizing objects and executing 
actions. Language provides the ability to develop diverse 
sentences employing symbolic structures that represent 
the knowledge explicitly. Although elaborate neural mecha-
nisms support our breathing and our digestion, we rarely 
talk about them unless they malfunction. If we visit a pond 
on a sunny day, seeing and smelling the flowers by the 
pond, and reveling in the play of light on the water and of 
fish in the water, we have an emotionally satisfying expe-
rience of a totality that may or may not guide our action 
(smile and move on, sit awhile by the pond, or dive right 
in) but cannot be exhausted by a symbolic description. We 
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mans and Neanderthals created artifacts of symbolic value, 
constituting a foreshadowing of Donald’s stage 3. Howev-
er, his Stage 3 emphasizes that artifacts (drawings, paint-
ings, enduring marks of other kinds) are then created as 
part of a symbolic system that complements and/or relates 
to other aspects of symbolic power, thus providing external 
systems for recording post-Great Move symbolic represen-
tations. We return to this topic in §3.2.

1.5. PROSPECTUS
In laying the basis for the evolution of protolanguages, §2 
integrates an account of the role of pantomime in teaching 
new skills, the Technological Pedagogy Hypothesis (Gärden-
fors and Högberg 2017; Stout 2018), with the earlier stages 
of the so-called Mirror System Hypothesis (MSH: Arbib 2012; 
Rizzolatti and Arbib 1998), rebranded as the Beyond the Mir-
ror Hypothesis (BtMH), in rooting protosign in pantomime 
(§2.2.1). §2.3 explores the role of pantomime in the evolu-
tion of teaching and social coordination, introducing the 
key notion of the coevolutionary expanding spiral, in this 
case relating communication and praxis. §2.4 introduces 
the notions of protonarrative and protoconversation. 

§3 then describes how the brain became language-
ready, supporting simple protolanguages and then 
supporting the coevolution of words and constructions. 
§3.2 extends our discussion linking language-readiness to 
material praxis. Our synthesis, outlined in Table 2, is called 
POLE for “Pantomimic Origin of Language Evolution.”

§4.1 explores how grammaticalization played a key role 
in the emergence of early languages and then evolution-
arily modern languages. §4.2 complements this by viewing 
flexible construal as another driver for grammatical com-
plexity. Throughout, we see no need to postulate a hypo-
thetical “language gene,” but rather show how languages 
evolved from their precursors over at least the last 300,000 
years based increasingly on the evolutionary trajectories of 
different human populations (from Homo erectus to Homo 
sapiens, Neanderthals, and, possibly, others such as Den-
isovans), in which cultural evolution attained increasing 
autonomy from biology. HOLO 1 (d’Errico et al. 2027 [this 
issue]) documented growing evidence demonstrating gene 
exchange between Neanderthals, Denisovans, and Homo 
immigrants to Europe and Asia (L. Li et al. 2024). This sug-
gests that each of these species may have contributed to the 
exchange of cultural practices and knowledge, facilitated 
by social interactions and interbreeding. This in turn may 
have played a crucial role in the development of protol-
anguage skills across these different human populations, 
but does not attest to how far cultural evolution may have 
taken Neanderthals or Denisovans along paths towards 
modern-like language use.

§5 introduces the notion that “narratives are empathy 
machines” (Nair 2011a) and uses properties of narratives 
in recent millennia to chart a path from protonarrative to 
narrative; we suggest how the demands of narrative con-
tributed to further innovations in grammar. It then looks 
at emotion in relation to individual understanding, before 
exploring how the increasing complexity of language sup-

[In this view] the “Great Move” takes us from dedicated 
circuitry for every schema to the creation of novel sche-
mas distributed across relatively general-purpose ma-
chinery. … The hedge “relatively” … is important. … 
[W]hat were once thought to be large undifferentiated 
[human] brain regions can in fact be discriminated 
into far smaller regions with distinctive patterns of 
input and output connections (Goldman-Rakic, 1991). 
Presumably, each of these regions can access a distinct 
set of other regions, and as these sets of subsets can be 
developed hierarchically, the result can be a “general-
purpose” representation-but one which is distributed 
across more or less specialized partial representations 
each in a specified brain region, rather than … the 
totally uniform computational medium of the serial 
general-purpose computers used in Newell’s many 
contributions to classical AI.

This Great Move emphasizes changes in the general-
ity of representation within a computer or brain. Another 
Great Move involves the development of externalized 
memory. We thus review Merlin Donald’s (1991, 1998, 
1999) theory of the evolution of culture and cognition, cited 
briefly above. He posits three stages that separate the mod-
ern human mind from that of LCA-ga:
1.	 The introduction of a supramodal motor-modeling ca-

pacity which he calls mimesis, and the exploitation of 
this capability to create representations with the criti-
cal property of voluntary retrievability.

2.	 The addition of a capacity for lexical invention, and a 
high-speed phonological apparatus, the latter being a 
specialized mimetic subsystem.

3.	 The introduction of external memory storage and re-
trieval, and a new working memory architecture.

Ad (1): POLE is broadly consistent with this general 
framework, but places special emphasis on “mimesis” as 
occurring originally as complex action recognition and imi-
tation in relation to the visual control of hand movements 
going beyond the emulation capacity of great apes (R.W. 
Byrne and Russon 1998), and thus presumably of LCA-ga 
(§2.3.1), to provide the basis for pantomime as a key inno-
vation on the evolutionary path that led to the emergence 
of the language-ready brain. The voluntary retrievability of 
Donald’s stage 1 requires detached mental representations, 
thus tying back to the Great Move. 

Ad (2): Communicating by symbolic representations 
(recall HOLO 1) goes beyond the signaling systems of ani-
mal communication (and our earlier discussion insists that 
“having a thought” is not the same as being able to put it 
into words). Taken together, Donald’s stages 1 and 2 may 
take us to protolanguage (for body and voice) but not yet 
to languages. In the rest of §3 and continuing in §4, we add 
a further component—the passage to languages via the co-
evolution of lexicon and grammatical constructions. 

Ad (3): However, Donald’s Stage 3 introduces a vital 
component that complements the POLE framework—the 
creation of external memory. This includes permanent 
body modification, deliberate sequential marking, carv-
ing, painting scenes, and writing. HOLO 1 (especially §4) 
scoured the archeological record for evidence that early hu-
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TABLE 2. STAGES POSITED FOR POLE, OUR HYPOTHESIS 

ON “PANTOMIMIC ORIGIN OF LANGUAGE EVOLUTION.”* 
 

LCA-m POLE-1 LCA-m had manual dexterity, an ability to recognize the actions of 
conspecifics, and the ability to learn new manual skills, but little in 
the way of imitation. Communication involved a limited set of 
species-specific calls and facial gestures. 

LCA-ga POLE-2 LCA-ga preserved the ability for dexterous manual actions and for 
recognition of actions by others, plus a simple imitation (emulation) 
system for manual actions based on trying to replicate achievement 
of subgoals. A small innate repertoire of manual gestures could be 
augmented by gestures developed by dyads. 

Hominin 
Biocultural 
Evolution Post  
LCA-ga 

POLE-3 Evolution post-LCA-ga led to hominins employing both complex 
action recognition and complex imitation based on recognizing 
subgoals and various movement details of the actions involved. 

POLE-4 POLE-4a - Hominins built on complex action recognition and 
imitation to develop teaching via demonstration.  
POLE-4b - Teachers came to also control the acquisition of certain 
skills via pantomime 

POLE-5 Ad hoc pantomime for communication: Performing actions in the 
absence of objects to convey to others the need for an object or some 
associated behavior was coupled with the ability of others to 
recognize when a performance is an intended communicative 
pantomime rather than an attempted practical action. This is the 
root of open-ended communication. 

POLE-6 Basic pantomime – ad hoc pantomime and ritualizations that may be 
specific to dyads or small groups but are not conventionalized—
could support protonarratives and protoconversations. 

POLE-7 The emergence of early protolanguages, of being able to freely create 
novel communicative acts while meeting the parity condition. At 
this stage, protowords may be available in either modality, signed or 
spoken 
POLE-7a – Protosign (Bodily Symbolic Gesture) emerges as a manual-
based communication system, which includes (but is not restricted 
to) pantomimes that have become conventionalized within 
communities to allow meanings to be conveyed more economically 
and less ambiguously. 
POLE-7b – Nonhuman primates have very limited vocal learning. 
Protospeech (Vocal Symbolic Gesture) may rest on the "invasion" of the 
vocal apparatus by collaterals from the communication system 
based on manual control and recognition. 

Primarily Cultural 
Evolution 

Post-POLE Cultural rather than biological evolution dominated as language 
emerged from (vocal and signed) protolanguage, with a widening 
of lexicons and grammars supporting compositional semantics to 
express and comprehend an unlimited range of novel meanings. 
Expanded protolanguages → early languages → evolutionarily 
modern languages 

*Recall Endnote 5 for the meaning of LCA-m and LCA-ga. The details will emerge across §§2 and 3. As stressed in §1.2, voice may 
play an earlier role, though here we stress its relation to pantomime as developing at stage POLE-4b. We suggest that the earliest 
protolanguages need not have been compositional. A crucial part of POLE is to suggest how protolanguages became increasingly 
compositional as they became more complex. 
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In what follows, our concern is with how simple forms 
of pantomime—related to coordination of actions between 
individuals as well as developing from demonstration in 
the teaching of skills—could contribute to the early evolu-
tion of symbolic communication in humans.7 §2.4 argues 
that pantomime could bridge from communication about 
actions to communication in terms of protonarratives and 
protoconversations. Our emphasis on polycentric human 
and language origins makes clear that “fragments” of later 
evolutionary stages may have accompanied earlier stages 
in different ways and to different extents in different com-
munities as varied (proto)languages developed.

2.1. DISPLACEMENT, TRUST, AND
CUMULATIVE CULTURE
Apes communicate with a limited range of gestures that are 
almost exclusively cued (Gärdenfors 1995), that is, they re-
fer to something in the present or immediate future, where-
as human communication is typically detached or displaced 
whether referring to what is elsewhere, or to the past or an 
imagined future (so-called “mental time travel”: Corballis 
2019; Suddendorf and Corballis 2007), or expressing fanta-
sies (§6.1). Detached communication exploits a symbolic or 
iconic system, while animal communication can be seen as 
a system of signals. 

Wacewicz and Żywiczyński (2018) argue that the 
emergence of complex languages depends on a “platform 
of trust” enabling “cheap but honest” communication that 
goes beyond animal signal systems. An important move 
from §2.3 to §3.2 will be the transition from ritualized forms 
of communication between members of a dyad to conven-
tions that allow symbols to become used and understood 
across a community—the dyad precedes the group but the 
group then shapes the individual. Nair (2003b) discusses 
cooperation as a means of building community from basic 
conversational dyads to large polyphonic groups but also 
notes that deception is an integral part of human communi-
cation (Nair 2026). As modern humans, although we often 
assume that the information people give us is correct, we 
also continually assess whether their interests differ from 
ours. This suggests that, rather than looking at evolution 
of communication as building on an established platform 
of trust, we should factor evaluation of (dis)alignment of 
interests into the evolution right from the start. More gen-
erally, Tomasello and Vaish (2013) consider the origins of 
human cooperation and morality. Patterns of coercion are 
outside our scope but are crucial for an understanding of 
the emergence of complex cultures as in urbanization and 
slavery.

Apes have cultures in the sense (Whiten et al. 1999) 
that different groups exhibit certain traits that are not de-
termined either by the available resources, by genotypic 
differences between groups, or by the geographic distance 
between them. Gunasekaram et al. (2024) have recently 
found that complex behaviors in chimpanzees are trans-
mitted across generations and communities via female mi-
grations. Although these findings illuminate chimpanzee 
cultural evolution, a crucial difference with human culture 

ports the “social construction of reality” in both semio-
sphere and technosphere as well as unleashing the human 
imagination.

§6 focuses on cognitive architecture. It first places 
Ferretti’s triad of mental time travel, mental navigation, 
and mind reading, within an evolutionary perspective. It 
then offers an expanded view of the evolution of human 
cognitive architecture, building on general cognitive 
abilities of animals and expanding via POLE to an EvoDe-
voSocio view of the cognitive abilities that support modern 
humans and their rich use of language in a complex techno-
sphere and semiosphere.

Finally, §7 offers a somewhat controversial timeline 
for our account of the trajectory from the polycentric emer-
gence of material and symbolic practices to the cultural 
evolution of increasingly complex communicative systems, 
including the emergence of evolutionarily modern lan-
guages. 

The HOLO project compels a re-evaluation of theories 
of the origins of languages, placing these firmly within 
the evolution of human biocultural niches characterized 
by interacting developments in the technosphere and se-
miosphere, while emphasizing a polycentric emergence of 
protolanguages and thence languages, consistent with the 
diversity of evolutionarily modern languages and human 
cultures.

2. FROM INTERACTION TO INNOVATIVE 
COMMUNICATION VIA PANTOMIME

Comparative primatology informs hypotheses on how bio-
cultural evolution came to support language-ready brains 
for humans long before cultural evolution yielded the ev-
er-expanding biocultural niches that supported language-
using communities. Modern monkeys use innate (though 
somewhat adaptable) vocalizations to communicate (Sey-
farth et al. 1980a); great apes in the wild also communicate 
via a small range of apparently innate manual gestures 
while having the ability to add a very few gestures to that 
repertoire (Hobaiter and Byrne 2014). Pika and Fröhlich 
(2019) support the social negotiation hypothesis that “ges-
tures emerge from an exchange of social behaviors between 
interactants” while Graham et al. (2024) propose that great 
ape gestures recruit features of their existing behavioral 
repertoire for communicative purposes. This suggests that 
LCA-ga had restricted communicative repertoires, but 
some flexibility for developing a limited repertoire of novel 
manual gestures. 

For Żywiczyński et al. (2018),

Pantomime represents a communication mode char-
acterized by the absence of language and relying on 
movements of the whole body—mainly manual ges-
tures, body movements, facial expressions or voluntarily 
enacted mannerisms. Accordingly, the communicative 
potential of pantomime depends on the intentional use 
of integrated … movement of … body parts to convey 
meaning.
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2.2.1. Rebranding: The Beyond the Mirror Hypothesis
Mirror neurons, as first discovered in macaque monkeys, 
are active both when the monkey executes a certain type 
of manual action and when it observes others performing 
similar actions (di Pellegrino et al. 1992; Gallese et al. 1996). 
Rizzolatti and Arbib (1998) sketched a possible evolution-
ary path from manual skills to language, the Mirror System 
Hypothesis (MSH). They noted that the area of premotor 
cortex in the macaque containing these neurons is homolo-
gous to Broca’s region, a human brain region long under-
stood to be engaged in speech production. But why is a 
speech area related to manual gesture? The key is that Deaf 
people9 exhibit an aphasia comparable to that of speaking 
people’s impairment in spoken language from comparable 
lesions (Poizner et al. 1987). In other words [sic], to the ex-
tent that Broca’s region is a language area, it is not just a 
speech area. These findings set the foundation for MSH, 
but the overall shape of MSH emerged only later (Arbib 
2005b, 2012) and is still undergoing development (Arbib 
2020).

MSH exploits comparative neuroprimatology to compare 
brain, behavior, and communication in monkeys, apes, and 
humans as the basis for assessing the capabilities of LCA-m 
(our Last Common Ancestor with the monkeys) and LCA-
ga to yield hypotheses on the biological and cultural evolu-
tion LCA-m → LCA-ga → H. sapiens. While modern chim-
panzees and bonobos have the closest genomes among all 
current non-human species to modern humans, we now 
prefer to consider the last common ancestors of humans 
and great apes generally rather than with chimpanzees and 
bonobos alone. MSH starts with the observation that, al-
though no other extant primate has extensive vocal control 
and learning, all have manual dexterity and can acquire 
new manual skills (Arbib et al. 2008). Moreover, apes can 
develop a limited number of novel gestures. MSH develops 
the case that the path from LCA-ga to modern humans built 
upon manual flexibility to yield extended vocal flexibility. 
It is notable, for both MSH and the Technological Pedagogy 
Hypothesis, that processing language partly shares a neu-
ral genetic basis with processing tools and body parts (Wen 
et al. 2024). 

Crucially, mirror neurons fire only for actions within 
the animal’s repertoire, whether executing the action itself 
or recognizing a similar action performed by others. All 
animals can recognize the actions of others and act upon 
them, whether it be chasing prey, avoiding a predator, or 
engaging in some form of social interaction—action recog-
nition in general is crucial, and is not limited to recognition 
of actions one can oneself deploy. MSH emphasizes the 
ability to imitate—to recognize that an action performed 
by others could be worth adding to one’s own repertoire—
rather than recognizing one’s own actions. We thus see 
the grounding of MSH not in the mirror neurons them-
selves, but in the way brain systems “beyond the mirror” 
can support the learning of new actions. Thus, despite two 
decades of using the MSH label, we now (following Arbib 
and Cuccio 2026) relabel the theory as the Beyond the Mir-

is that changes are at so low a rate in the absence of human 
intervention that we have the impression that they do not 
have the extended capacity for cumulative cultures exhib-
ited by humans.8 

Transmission fidelity and population size and complex-
ity all play a role in marking the human difference as does 
the fact that the language-ready brain can support “ratch-
eting” whereby old skills can be modified and combined 
to support new skills to an extent far beyond that seen in 
present-day great apes (Tennie et al. 2009; van Schaik et al. 
2019). For Sterelny (2012), ratcheting occurred because each 
generation of humans came to enrich the learning environ-
ment of the next generation. However, a more complex 
analysis is required. As discussed below, demonstration 
may have sufficed for Oldowan technology, but explicit 
teaching seems necessary for transmission of Acheulean 
technology. And yet there were hundreds of millennia of 
stasis. We suggest that the crucial transition to ratcheting 
may have come as expanded protolanguages became early 
languages, so that plans could be discussed using single 
words to name novel skills and their key subcomponents. 
This supported both thinking about and discussing ways in 
which one or more skills could be adapted and combined 
to achieve goals that were hitherto unattainable. Ratchet-
ing is thus crucial to human cumulative culture both in the 
technosphere and in the semiosphere, with language “go-
ing hierarchical” being a form of ratcheting that can build 
more complex plans that thus feed back into the techno-
sphere.

2.2. THE EMERGENCE OF PANTOMIME
Social interaction and the motivation to communicate about 
the world (and more) are central to the human condition. 
We now chart how recognizing the actions of others as they 
go about their behaviors may have given rise to pantomime 
as an open-ended form of communication that supple-
ments the limited set of vocal signals and maual gestures 
used by other primates. The success of pantomime requires 
that a group comes not only to generate pantomimic ges-
tures but also to understand that such gestures performed 
by others are intended to communicate “something.” A 
reference point here is that apes may acquire a few novel 
gestures through ontogenetic ritualization (Tomasello et al. 
1997) in which repeated interaction between members of a 
dyad may become reduced to a mutually understood ges-
ture to request that interaction—but this novel gesture is 
not created intentionally, and may remain for use just by 
the dyad. However, symbols created through convention-
alization across a community (§3.1) play no role in either 
great ape culture or communication in the wild. Human-
enculturated apes can be taught to use a limited range of 
ASL (American Sign Language) handshapes or lexigrams 
to communicate with humans (Lyn 2024) but there is no re-
liable evidence of widespread, entrenched symbolic prac-
tices or the use of syntax in any non-human species. This 
leads to the conclusion that symbolic niches (in whatever di-
versity) emerged after LCA-ga.
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trajectories used by another to achieve them.
Complex imitation preserves the ability to recognize 

goals and subgoals, but the acquisition of bridging actions 
came to be accelerated by attention to the movement details 
of the other’s actions. Humans may develop their own way 
of reaching a subgoal (by trial-and-error, possibly serving 
simple imitation) or can learn by complex imitation, paying 
attention to the details of the demonstrator’s actions, and 
modifying their actions accordingly. In either case, much 
practice may be needed to develop skilled sensorimotor co-
ordination.

The evidence of apprenticeship among various species 
of Homo but not in other non-human animals (Colagé and 
d’Errico 2025; Donald 2012; Sterelny 2020) may be taken 
as evidence for complex imitation emerging post LCA-
ga. The systematic exploitation of lithic cores to produce 
multiple blanks of similar lengths, as observed at the 2.3 
Myr old Lokalelei site in Kenya, indicates a level of tech-
nological standardization within the Oldowan (see HOLO 
1, §3.4.1). Such standardization suggests that transmission 
of this knowledge required complex imitation—recogniz-
ing goals and subgoals, attending to movement details of 
another’s actions, and modifying one’s behavior through 
practice to achieve skilled sensorimotor coordination, but 
may not have involved teaching (Gärdenfors and Högberg 
2017). These capabilities imply that the hominins responsi-
ble (possibly Australopithecus) possessed the cognitive and 
social mechanisms necessary for at least limited forms of 
complex imitation.

Fractionation: Since a novel behavior may contain ac-
tions that are not variants of familiar actions, complex 
action recognition supports the crucial added ability for 
the observer to fractionate a behavior into apparent subac-
tions, and then approximate the performance on the basis 
of observed movements, with increasing practice yielding 
increasing skill in performing the new action in varied sit-
uations (or failure leading to inaction, or to trying a new 
fractionation). 

2.3. PANTOMIME FOR TEACHING AND
SOCIAL COORDINATION
Complex imitation sets the stage for pedagogy and the role 
played there by pantomime (§2.3.1). A human may acquire 
a new behavior upon their own initiative not only because 
the result seems desirable, but also because a caregiver or 
teacher supervises the process of imitation, whether or not 
the goal seems desirable to the initiate. Another occasion 
for acquiring a new behavior is the “desire to belong,” in 
which a skill is acquired because others are doing it. We 
add that whether based on imitation or just the trying out 
and tuning of sensorimotor skills, play has a major role in 
the development, individual and social, of the young of 
many species. For example, young Cebus monkeys play at 
nut cracking (apparently enjoying the movements and the 
banging sounds) long before they are able to effectively use 
a hammer stone to crack a nut placed on an anvil (Fragaszy 
et al. 2017).

ror Hypothesis (BtMH) to emphasize our concern with the 
dramatic changes in parts of the brain beyond the mirror 
system that have enabled humans to evolve and use lan-
guages. BtMH thus seeks not only to explain how the struc-
ture of language evolved but how it did so in such a way 
that newcomers could learn the manual and vocal gestures 
of a language while others can innovate, with such innova-
tions being ignored or being learned and shared by others. 
All this exhibits how BtMH lives within the EvoDevoSocio 
framework.

2.2.2. Early Forms of Action Recognition and Imitation
A crucial distinction, based on comparative studies of ca-
pacities for imitation in diverse species of present-day 
monkeys and apes, was to posit a corresponding progres-
sion in ancestral forms:
•	 POLE-1. LCA-m had manual dexterity, an ability to 

recognize the actions of conspecifics, and the ability to 
learn new manual skills, but little in the way of imita-
tion. Communication involved a limited set of species-
specific calls and facial gestures.

•	 POLE-2. LCA-ga preserved the ability for dexterous 
manual actions and for recognition of actions by oth-
ers, plus a simple imitation (emulation) system for man-
ual actions based on trying to replicate achievement of 
subgoals. A small innate repertoire of manual gestures 
could be augmented by gestures developed by dyads. 
Note that if we define an action as combining a goal 

and the movements that achieve it, this is not an action-
copying system, but rather a means of coming to recog-
nize subgoals to be achieved in completing a behavior, and 
then developing actions (possibly by trial and error) that 
can achieve those subgoals. This is a case of emulation but 
for our evolutionary account we refer to it as simple imita-
tion in contrast to complex imitation as defined below. For 
LCA-ga, we posit that a small innate repertoire of manual 
gestures could be augmented by novel gestures developed 
within a group to mediate communication.

The model of simple imitation known as behavior pars-
ing (R.W. Byrne 2003) posits that an ape seeks to emulate a 
behavior exhibited by another because the goal it achieves 
appears desirable and that certain conditions (we call them 
subgoals) recur as the behavior is repeated with variations 
dependent on current circumstances, but the means for 
bridging from one subgoal to another is often unfamiliar 
and must be learned through trial-and-error (clearly, new 
tasks can be mastered more readily when these bridging 
actions are familiar).
•	 POLE-3. Evolution post LCA-ga en-route to modern 

humans involved the linked emergence of both:
	▫ Complex action recognition, the ability to recognize va-

rious movement details of actions within the behavior 
of others (with limitations based on the familiarity 
of the component actions and the complexity of the 
assemblage) and the subgoals they achieved; and,

	▫ The ability to exploit this to support complex imita-
tion of observed skills, based on trying to replicate 
not only achievement of subgoals but also the action 
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sultant flakes. Nonetheless, Morgan et al. (2015) see their 
data as advancing the technological pedagogy hypothesis. 
They suggest that low-fidelity social transmission, such as 
imitation/emulation, may have contributed to the ~700,000 
years stasis of the Oldowan technocomplex, and that teach-
ing or proto-language may have been pre-requisites for the 
appearance of the later Acheulean technology (see §3.3.1 
of HOLO 1). However, the relevance of language to more 
complex skills does not imply that language replaces the 
relevance of demonstration and pantomime. Imagine try-
ing to teach the skill of fabricating an Acheulean stone axe 
by simply providing a verbal description. In particular, 
there is the issue of how the student acquired the relevant 
action-terms in the first place (see Castro et al. 2025 for re-
cent insights on this topic).

Intentional evaluative feedback can benefit all forms of 
coordination between agents, but it is especially significant 
in the development of teaching, whether for a mother at-
tending to her child or someone explicitly teaching a new 
skill to an apprentice. The communication that is required 
for early forms of teaching may involve only evaluative ex-
pressions, say a grunt or a warning sound. However, teach-
ers may wish to direct the learner’s attention to something 
relevant in a learning situation. This is typically done by 
declarative pointing toward a focal object.

For demonstration, the brain of the teacher need only 
engage the affordances and effectivities needed for the per-
formance of the skill. Teaching by demonstration involves 
a change from POLE-3. The teacher is performing the skill, 
but now he is not only aware that he is being observed by 
the student but wants the student to learn from his per-
formance. This requires students to understand that they 
are to learn by attempting to imitate the demonstration. 
The teacher may thus modify the performance by pausing 
when each subgoal is reached and exaggerating certain of 
the intervening movements to help the student’s obser-
vation of the behavior in the service of acquiring a new 
skill (Gärdenfors 2017; Zukow-Goldring 2006). For panto-
mime the teacher’s brain must hold the new motor skill of 
performing the pantomime, associate it with the action it 
represents, and develop new affordances for teaching, ob-
serving the occasions in the student’s performance when 
performance of the pantomime is appropriate. Here the 
pantomime may initially be an ad hoc variation on portions 
of the demonstration but—as we shall discuss in §2.4—a 
teacher may come to ritualize the pantomimes needed to 
teach each skill. 

Variations in the trajectory of the pantomimed action 
may indicate some of the parameters of the suggested ac-
tion. Such modulation of trajectory has a limited role in 
modern signed languages (though note the emotional in-
flection that can modulate signing), whereas the trajectory 
variation can play a crucial role in the cospeech gestures 
that may accompany speech (as in displacing the hands 
while saying “the fish was yay big”). Signed languages 
have co-sign gestures (Sandler 2013).

Crucially, students must recognize that the pantomime 
is intended to remind them of the possible actions they 

We next examine the role of pantomime for teaching. 
By considering it as providing a step beyond the demon-
stration of particular actions, we clarify the way in which 
pantomime can mediate between expansions of the tech-
nosphere and the semiosphere as increased complexity of 
the production of material artifacts drives and is driven by 
increased complexity of pantomime and its successors in 
protosign. We then turn to a more general discussion of the 
role that pantomime may have played to support social co-
ordination. Each could contribute to the later emergence of 
protolanguages, long before humans had even early lan-
guages.

2.3.1. Demonstration and Pantomime for Teaching
The Technological Pedagogy Hypothesis (Stout 2018) asserts, 
in particular, that hominin reliance on stone toolmaking 
generated selection pressure for the emergence of teaching 
and language. By extension, there were other skills whose 
acquisition could be aided by teaching rather than mere 
observation. Although many animal species, especially pri-
mates, engage in diverse forms of social learning (Boesch 
et al. 2019; De Waal 2016), intentional teaching within non-
human species is very limited, if it exists at all (Hoppitt et 
al. 2008; Thornton and Raihani 2008). Hoppitt et al. (2008) 
also explain why teaching—in various forms—is present in 
all human cultures (Gärdenfors and Högberg 2017; Kline 
2015). Several studies emphasize intentional teaching as 
important in cultural transmission when learning complex, 
cognitively opaque skills, and Colagé and d’Errico (2025) 
offer a scenario for the spatial, temporal, and social evolu-
tion of cultural transmission in our lineage. This emphasis 
on teaching extends the developmental niche highlighted 
in HOLO 1 (d’Errico et al. 2027 [this issue]), where socially 
guided learning and extended ontogeny are seen as central 
mechanisms in the co-evolution of cognition, material prac-
tices, and communication.
•	 POLE-4. Evolution post LCA-ga that led to modern hu-

mans complemented complex action recognition and 
imitation with the development of teaching relationships 
wherein teachers came to control the acquisition of cer-
tain skills via first demonstration and later pantomime 
for teaching.
Demonstration involves intentionally showing some-

body else how to perform a task by explicitly aiding the 
complex action recognition that supports complex imita-
tion—both by emphasizing the actions involved in manip-
ulating objects, perhaps by slowing them down or exagger-
ating them, and by drawing attention to the affordances for 
each action. Gärdenfors and Högberg (2017) and d’Errico 
and Banks (2015) argue that demonstration was already 
used in teaching some forms of the Oldowan stone knap-
ping technology but that learning this technology requires 
little if any symbolic form of communication. Morgan et 
al. (2015) report how using language can aid teaching Old-
owan knapping to modern humans, but (unlike students 
being taught these skills today) learners in Oldowan times 
would have lived in a community where they had observed 
many instances of stone knapping and the use of the re-
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hands (especially) and other effectors, without necessary 
dependence on the objects that constrain “real-life” perfor-
mance of these movements during manipulation, locomo-
tion, hunting or child-care, etc.10 We add the stipulation of 
partial parity—that others will be able to understand the 
intended message within its current context, though per-
haps with limited success. This includes both direct mimesis 
(employing the same effectors as another human would in 
performing the pantomimed behavior) and indirect mime-
sis where this condition is relaxed—e.g., to use arms or the 
two hands to indicate the flapping wings of a bird or but-
terfly; to use two fingers to represent legs walking; to move 
the hand through a trajectory to represent the path taken by 
a person walking or a bird flying, and thus involves action 
recognition that is not restricted to actions in one’s own 
repertoire. 
•	 POLE-5: Ad hoc pantomime for communication: Perform-

ing actions in the absence of objects to convey to others 
the need for an object or some associated behavior was 
coupled with the ability of others to recognize when 
a performance is an intended communicative panto-
mime rather than an attempted practical action. This is 
the root of open-ended communication.
POLE-5, which subsumes POLE-4b, marks a crucial 

point in the evolution of symbol-readiness in the sense of 
being able to freely create novel communicative acts while 
meeting, more or less successfully, the parity condition of 
shared meaning. Another form of pantomime involves 
moving the hands as if tracing contours of an object to rep-
resent the object—a skill that may be relevant to the later 
emergence of drawing (§5.2). Communication has become 
open-ended. Note how different this is from the special-
ized, but tunable, neural machinery required for the three 
alarm calls associated with leopard, snake, and eagle of the 
vervet monkey (Seyfarth et al. 1980b). 

2.4. Ritualization, Protonarratives, and
Protoconversations
A teacher who repeatedly teaches the same skill will come 
to develop ritualized pantomimes, rather than making ad 
hoc gestures on each occasion.
•	 Ritualization–an individual simplifies the form of a 

performance with another who (eventually) recognizes 
the communicative goal. Note that the other may have 
had to participate as a witness to the transitions in-
volved to recognize the cumulative result. 
We use the term basic pantomime to cover ad hoc panto-

mimes and their extension by ritualization, but without the 
process of conventionalization to be described in §3.1. In 
contrast to the sign and language systems we will discuss 
later, it should be noted that such ritualization may be pri-
marily dyadic with the communicative goal shared by only 
two individuals. However, a teacher may use a sign gained 
in one dyad to teach it to another, perhaps at first using 
demonstration or ad hoc pantomime to convey its mean-
ing. Unlike the ontogenetic ritualization specific to a great 
ape dyad, a teacher may employ the same basic pantomime 
for different students, and other teachers may choose to im-

should next perform, and thus this form of communication 
is open-ended. 

Both demonstration and pantomime presume that the 
interactors can achieve joint attention (Tomasello 1999; 
Zlatev et al. 2005). The evolution of joint attention may be 
a central factor for why humans are, more or less, alone 
in having intentional teaching. Another factor related to 
mind-reading is that when the learner tries to imitate the 
demonstrated action, the teacher can also react with evalu-
ative feedback, and, if necessary, with renewed demonstra-
tion. 

“Conscious awareness” of the substages involved in a 
skill is required for a teacher to track the progress of the 
apprentice and provide corrections. Moreover, the cogni-
tive machinery for informing and teaching must include 
the motivation to share the skill and the student’s motiva-
tion to learn. It could be claimed that this puts a premium 
on “honest information,” but the counter-claim would be 
that the teacher has been observed to successfully perform 
a skill and the students have been motivated to acquire the 
skill and can learn with no general notion of “honest infor-
mation” involved (recall our §2.1 discussion of a “platform 
of trust”). The pragmatics of communication is thus an 
important driver of the evolution of teaching and remains 
crucial to the emergence of early and evolutionarily mod-
ern languages.

We emphasize the key difference between demonstra-
tion and teaching via pantomime by splitting POLE-4 into 
two:

	▫ POLE-4a: Hominins built on complex action recogni-
tion and imitation with the development of teaching 
via demonstration. 

	▫ POLE-4b: Teachers came to also control the acquisi-
tion of certain skills via pantomime.

As explored in HOLO 1 (d’Errico et al. 2027 [this is-
sue]), many of the emerging skills in hominins involve the 
making and use of objects, some of which serve symbolic 
roles. Thus, while there is no lockstep in the development 
of communicative symbols and symbolic objects, cultural 
evolution will engage both in an expanding spiral. The no-
tion of coevolutionary expanding spiral is a key part of our 
EvoDevoSocio framework—(bio)cultural evolution in A 
can provide new opportunities for the evolution of B, and 
these in turn drive and benefit from further changes in A, 
and so the spiral continues as the growth of A and B contin-
ues. However, there is no implication of a one-to-one rela-
tion between changes in A and changes in B, nor a denial 
that such coevolution may be polycentric, with changes dif-
fusing between groups and being further modified in the 
process.

2.3.2. Pantomime for Communication More Generally
Pantomime is not just for teaching. Pantomiming a request, 
command, warning, etc., can serve social coordination 
more generally. We define ad hoc pantomime as embracing 
the case where any pattern of movement is mapped “spon-
taneously” (i.e., without the ritualization or convention-
alization discussed below) onto movements of arms and 
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and what action they might take. Such uses of pantomime 
for social coordination could well have preceded or been 
contemporaneous with its use in teaching. All this sets the 
stage for the emergence of diverse “vocabularies” of panto-
mime from which protolanguages could later evolve. 

In Table 3, the five factors concern different aspects of 
the actions performed by the demonstrator/pantomimer. 
Displacement concerns the extent to which entities relevant 
to the pantomimed actions are absent in the context. Rep-
resented actor concerns whether the communication only 
involves actor and receiver and objects present in the con-
text, or whether the actor intends to represent also other 
individuals or objects that are not present in the context. In 
Egocentric pantomime, the reference is determined in rela-
tion to the miming person’s own body, while in Allocentric 
pantomime the body of the mimer enacts another person or 
object located at another place. 

The observation that pantomime can support proto-
narratives is an important addition to early contributions 
to MSH and the technological pedagogy hypothesis, and 
was inspired by the work of Ferretti and Adornetti (Ferretti 
2021, 2024; Ferretti and Adornetti 2021, 2024) for whom the 
development of narrative and conversation is central to 
the origin of language. One aspect of this work is the claim 
that narrative actually precedes language. However, panto-
mime has limited expressive power compared to present-
day languages. We thus suggested the term protonarrative 
for the simple narratives that could be expressed in pan-
tomime or early protolanguages (Arbib 2024). Given this 
qualification, we can accept the slogan “Stories come first” 
[prior to language] of Ferretti (2025), while insisting that 
the complexity of stories and language developed through 
an expanding co-evolutionary spiral.

To illustrate this, here is a “just-so” story. A long-ago 
hunter returns with the carcass of an animal he has killed 
and wants to tell the tribe about the successful hunt. To do 
so in pantomime, he might perhaps alternate between ego-
centric pantomime, miming his movements stalking the 
prey and then stabbing it with his spear, and allocentric 
pantomime of the movements of the prey seeking to evade 

itate some of these communicative strategies. However, the 
parity principle does not apply—a ritualized pantomime 
performed by a teacher may be unlikely to be performed 
by a learner.

The teacher deploys a sequence of basic pantomimes 
over the course of a session, based on procedural memory 
for the skill and of associated pantomimes. With this we are 
on the verge of protonarrative: eliciting the sequence based 
not on the demands of current behavior but when recalling 
past events or in sketching a plan of action in coordinating 
with others for some upcoming activity.
•	 POLE-6: Basic pantomime—ad hoc pantomime and ritu-

alizations that may be specific to dyads or small groups 
but are not conventionalized—could support protonar-
ratives and protoconversations.
This can occur at the stage of ritualization where mem-

bers of a dyad or a group can understand some of the oth-
er’s pantomimes whereas others cannot. POLE-6 asserts 
that biocultural evolution has endowed the group with an 
understanding that basic pantomime can be used to com-
municate and thus that certain performances by others may 
be seen as pantomimes, so that the observer is to seek to 
understand the communicative goal. Crucially, someone 
who uses a (possibly ritualized) pantomime and is not 
understood has the option of creating another (possibly 
ad hoc) pantomime to help convey the intended meaning. 
The notion of “understanding” here would be far simpler 
than any philosophy of modern language would counte-
nance. In §3.1 we discuss the process of conventionaliza-
tion whereby pantomimes may yield the protowords of an 
early protolanguage.

Table 3 presents a possible evolutionary ordering 
(Gärdenfors 2021) in which demonstration for teaching pre-
cedes pantomime for teaching, which in turn precedes pan-
tomime for communication where, by the stage of POLE-6, 
pantomimes may be ad hoc or ritualized. However, pan-
tomime can support communication in many ways, with 
no necessary priority for the emergence of pantomime as a 
tool for teaching. Consider coordinating behavior in child-
care or in a hunt, indicating where another might move 

 
TABLE 3. FIVE FACTORS DISTINGUISHING DEMONSTRATION, PANTOMIME 

FOR TEACHING, AND PANTOMIME FOR COMMUNICATION (Gärdenfors 2021)*. 
 
 Demonstration for 

teaching 
Pantomime for teaching Pantomime for 

communication 
Displacement None Minimal Potential 
Pragmatic form Imperative (instruction) Imperative (instruction) Declarative 
Represented 
actor 

Demonstrator showing 
learner’s action 

Mimer representing 
learner’s action 

Mimer representing 
various roles 

Perspective Egocentric Egocentric Often allocentric 
Pretense None Limited Extensive 
*However, since teaching involves a form of communication, aspects of the teaching column can be added to the 
communication column. 
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ers. §3.3 will then carry our account forward on the path 
toward early languages.

Moving beyond basic pantomime, based on ritualiza-
tion of ad hoc pantomimes, further biocultural evolution is 
required to pass from ritualization to conventionalization:11

•	 Conventionalization occurs when novel gestures with 
similar communicative goals become shaped and 
shared by a community to yield a protosign whose 
performance and interpretation is then shared by that 
community (establishing parity for the community). 
Whereas basic pantomime need not involve imitation, 
conventionalization must involve imitation.
Although a teacher may ritualize the pantomimes dur-

ing teaching to find versions that work best with diverse 
students, a protosign is typically a social construct involv-
ing a group of mutually communicating individuals. How-
ever, there is no need to suppose that basic pantomime 
comes to an end as conventionalization takes place. 

Caldwell and Smith (2012) use experiments with mod-
ern humans to explore how graphical signs emerged over 
chains of participants when the most experienced members 
of a group were continually replaced by naïve participants. 
Signs were initially iconic but rapidly became symbolic 
in that they were mutually incomprehensible across ex-
perienced members of different chains, and new entrants 
needed to learn conventionalized meanings. Moreover, 
signs became progressively simplified over successive us-
age. This provides critical support for the view that human 
communicative symbols could have evolved culturally 
from iconic representations, but conventionalization in a 
human society (as distinct from a group in a lab) may in-
hibit further changes by new members.

Żywiczyński et al. (2021) speak of pantomimic fossils 
in modern human communication, exploring circumstanc-
es in which people bootstrap communication by means 
of pantomime, stressing that when these circumstances 
persist, conventionalization occurs so that newly emer-
gent pantomimic communication becomes increasingly 
language-like. However, our concern is with the process of 
conventionalization before there is any language to be like. 

Ambiguity in pantomime may have provided further 
selective pressure for coming up with “protosigns” as con-
ventionalized forms with restricted ranges of meaning in 
certain contexts. In one anachronistic example from ASL 
(American Sign Language), a pantomime of an airplane 
flying (hand shaped like a plane and “flown through the 
air”) became conventionalized in two different ways—with 
the handshape moved back and forth on a short trajectory, 
it means AIRPLANE, whereas with the conventionalized 
form of a single traverse of the long trajectory it means 
FLY.12 Note that this conventionalization could have been 
the other way round. While no airplanes flew when early 
hominins first developed protosigns, the principle exem-
plified here already applied. As a pantomime becomes 
familiar to a group, it becomes conventionalized—which 
may involve simplification, but may also involve arbitrary 
changes to distinguish different aspects of the original 
cloud of meanings—and thence may become a symbol rec-

him, then turning on him, and finally succumbing to his 
spear thrusts. This narrative works because the tribe can 
see that he has just completed a successful hunt and that 
the pantomime must be a re-enactment of the hunt and the 
actions of its two protagonists. Body posture and facial ex-
pression can indicate whether hunter or prey is represent-
ed at each turn. We can extend our “just so” story to include 
“protoconversation.” Consider a version of the hunter’s 
protonarrative instructing a group on how an imminent 
hunt is to be conducted. Some individuals might suggest 
alternatives, and these would be discussed back and forth. 

Ferretti (2021) holds that narrative is supported by a 
triadic cognitive architecture grounded in mental time travel, 
mental spatial travel, and mindreading. The hunter’s first 
protonarrative is based on the recall of past events while 
his instructions for the upcoming hunt suggest future be-
havior, and so each involves some aspect of the form of 
displacement called “mental time travel.” We will place 
the three elements of Ferretti’s cognitive architecture in an 
evolutionary framework in §6.1, adding causal cognition 
to the triad.

3. FROM PANTOMIME TO PROTOLANGUAGES 
AND ON TO LANGUAGES

Pantomime opened up the semantic space for communica-
tion, expanding and exploiting the primates’ open-ended 
manual dexterity, although in many cases the dyadic rela-
tions involved did not exemplify the parity principle. We 
now move beyond the first six stages of POLE to complete 
POLE by incorporating the BtMH account of the final steps 
of biocultural evolution of language-ready brains and pro-
tolanguages they supported. But first we discuss the Great 
Move in primate brain evolution that provided the neural 
space for this transition to occur in early humans. The rest 
of the section emphasizes technosphere ↔ semiosphere in-
teraction and then takes us to the stage of expanded pro-
tolanguages. §4 will then offer a Post-POLE account of the 
emergence of early and then evolutionarily modern lan-
guages, while §5 will examine some of the narrative pow-
ers that modern languages support.

3.1. FROM PANTOMIME VIA
CONVENTIONALIZATION TO PROTOSIGN 
AND PROTOSPEECH
One of the challenges of discussing language origins is to 
dispel assumptions that modern humans take for granted. 
Even as a relatively young child, whether or not we under-
stand that there may be other languages, we understand 
the notion of a language as combining words and that we 
can keep learning new words. However, at the stage we are 
positing now, humans may spontaneously pantomime (ad 
hoc pantomime) when they need to communicate with oth-
ers. Unconsciously, if such situations arise repeatedly, such 
pantomimes become ritualized. We now explore how con-
ventionalization may have provided the final step in creat-
ing a language-ready brain as humans became aware of the 
possibility of creating novel protosigns and protospeech to 
express new meanings and have them understood by oth-
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As protolanguages emerged, they would have been 
of use in diverse aspects of social coordination (hunting, 
teaching, childcare, food preparation, and more). Our hy-
pothesis is thus that early humans with different respon-
sibilities within social groups may have developed micro-
protolanguages whose conventionalized protowords were 
specific to communicating about their own activities (while 
still relying greatly on context) long before the emergence 
of larger protolanguages shared by the whole community, 
in part through integrating portions of these diverse micro-
protolanguages.

Given the diverse skills that were perhaps in place by 
the time of the Acheulean technology, and given that to-
day’s student of a skill might become tomorrow’s teacher, 
genes that contributed to improved teacher-student dyads 
might have become favored across the population, while 
advances in pantomime and protolanguage repertoires 
would have contributed to the separate advancement of 
a variety of skills. One can imagine that traits for mental 
adaptability and emotional stability (e.g., patience) might 
have been part of the mix. We do not titrate selective ad-
vantage between biological and cultural change, but sug-
gest as a basis for further discussion that the steps that led 
to the language-ready brain involved a strong biocultural 
involvement whereas thereafter, human societies were able 
to develop on the primary (but not exclusive) basis of cul-
tural change, with the Socio coming to predominate over 
the Evo in the EvoDevoSocio cycle across the generations.

We next examine how POLE helps us understand the 
linkage of language-readiness to material praxis. Then, in 
the Post-POLE analysis that follows, we use examples from 
both manual and vocal domains to show how protowords 
led to words and constructions (§3.4) and then how these 
features of language ramified on the path from expanded 
protolanguages to evolutionarily modern languages (§4).

3.2. LINKING LANGUAGE-READINESS TO
MATERIAL PRAXIS
The grammar of a human language comprises a set of con-
structions in the linguist’s sense of “tools for putting words 
together” (§3.3) but the archeological record reviewed in 
HOLO 1 (d’Errico et al. 2027 [this issue]) invited us to con-
sider constructions in the general sense that includes trans-
forming and assembling material objects. A crucial element 
of HOLO is that, because our theory of language evolution 
is strongly linked via complex imitation and pantomime 
to manual praxis, a language-ready brain in our sense can 
support constructions in both senses (Arbib et al. 2023)—an 
inference that is not readily supported by theories that ad-
dress the evolution of spoken languages in isolation. Here, 
then, we further argue that “the language-ready brain” was 
indeed a culture-ready brain (Whitehead 2010).

Recalling Merlin Donald’s (1991) stage 3 (§3.1), the in-
troduction of external memory storage and retrieval, and a 
new working memory architecture, we briefly consider the 
emergence of drawings and, much later, writing. to ask: 
“What must be added to a brain that can pantomime the 
shape of an animal (as well as hunting and butchering it) to 

ognized only by members of the group. With this, we pres-
ent POLE-7 via two means of expression:

	▫ POLE-7a: Protosign (Bodily Symbolic Gesture) emerges 
as a manual-based communication system, which 
includes (but is not restricted to) pantomimes that 
have become conventionalized within communities 
to allow meanings to be conveyed more economical-
ly and less ambiguously. 

Recall that nonhuman primates have flexible manual 
control but limited vocal control—a major motivation for 
linking manual control to the earliest stages of changes that 
in due course supported a language-ready brain. Specifi-
cally, then, BtMH posited that the next stage involved the 
evolution of flexible vocal control.

	▫ POLE-7b: Nonhuman primates have very limited 
vocal learning. Protospeech (Vocal Symbolic Gesture) 
may rest on the “invasion” of the vocal apparatus by 
collaterals from the communication system based on 
manual control and recognition.

Together, these constitute one sub-analysis of: 
•	 POLE-7: The emergence of early protolanguages, of 

being able to freely create novel communicative acts 
while meeting the parity condition. At this stage, pro-
towords may be available in either modality, signed or 
spoken.
The notion of a protolanguage here is not only that it 

is an open-ended system of communicative symbols (pro-
towords) but that it is an explicit part of cognition—that 
humans with a protolanguage understand that this is a 
system separate from, e.g., facial gestures and basic pan-
tomime that they can learn to use, even if few venture to 
create new protowords.

As we saw in §1.2, the relative role of manual and bodi-
ly gestures versus vocal gestures in the origin of language 
remains controversial, but we recall the earlier observation 
that, despite the engagement with different sensory and 
motor systems, Broca’s area plays similar roles in the com-
positionality of spoken and signed languages (Corina et al. 
1992; Marshall et al. 2004). Despite privileging POLE-7a, 
BtMH does not claim that humans had signed languages 
before they developed vocal control, but rather that pro-
tosign opened a communicative niche for a diversity of 
conventionalized gestures to express meaning, thus pro-
viding a selective advantage for further evolution of vocal 
control and learning to expand the range of available ges-
tures while adding sound symbolism to the communicative 
repertoire. In other words, it posits another expanding spiral 
linking the biocultural evolution of protosign and speech 
(Arbib 2005b). 

What is crucial for us is that there was an early manual 
component (as suggested in POLE-1 through POLE-6) that 
provided a grounding phylogenetic link between action 
and communication, just as today there is an ontogenetic 
link that in modern infants sees action gestures as domi-
nant in the first 18 months of life in supporting the acquisi-
tion of words, whether in signed or spoken language (Ca-
pirci and Volterra 2008; Iverson and Thelen 1999; Volterra 
et al. 2018). 
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of means of communication has been gradual, with new 
words and constructions of language emerging to comple-
ment the increasing sophistication of social interaction, 
practical skills, and symbolic objects. 

Although Donald (1991) posits that external memory 
emerged with the Upper Paleolithic in Europe, instances 
of external memory systems have been sporadically found 
in Africa and Europe dated as far back as 44 Ka (d’Errico 
and Colagè 2018; d’Errico et al. 2018). Nair (2024) sees fin-
ger flutings on cave walls by young children circa 13,000 
BCE as archewriting, anticipating the important cultural in-
novation of writing. Archewriting may also have served as 
a precursor for the development of aesthetic criteria such as 
linearity, color contrast (compare the use of ochre in body 
markings), flowing designs, crisscross patterns, especially 
since there appear to be incipient “teaching” as well as 
emotional elements involved with children being commu-
nally “encouraged” to do their finger-flutings on the upper 
surfaces of caves. But writing was then still far in the future 
so that certain people were tasked with becoming the “ex-
ternal memory” for spoken narratives of special power to 
the community. The narratives of Homer developed within 
an oral tradition before being written down, and relied on 
people of exceptional memory to tell and retell the stories.

The oldest reliable examples of writing systems date 
back only to around 3400 BCE in Mesopotamia, with other 
notable occurrences at 3300 BCE in Egypt and 1800 BCE in 
Greece, while the inscriptions on bones and shells (called 
“oracle bones”) dated from around 1400–1200 BCE laid the 
basis for Chinese writing (de Voogt 2024). Mayan writing 
systems emerged much later. Cuneiform arose as a system 
for keeping accounts and only later became expanded to 
record narratives. In many cases, pictograms that conveyed 
the content of existing words became adapted to capture 
something of the sound structure of a spoken language, but 
with diverse approaches to this in current writing systems. 
The Mediterranean, Chinese, and Mesoamerican systems 
emerged independently and with very different character-
istics—a dramatic example of polycentric cultural innova-
tion that yields multiple approaches to a given problem.

The manufacture and use of knapped stone and bone 
tools, which require the coordination of vision and hap-
tic feedback, likely had important implications for early 
communication. Such activities within a community may 
have involved both (proto)language communication and 
non-verbal signaling with a gradual shift toward the for-
mer as technology became more complex. Similarly, the 
use of ochre required prehistoric humans to intentionally 
leave their caves to first gather and then grind down ochre 
and other natural materials, make them into paste, possi-
bly using resin and water, before actually painting. All this 
would have required dedicated labor and the allocation of 
temporal and brain/mental resources spent not on hunting/
gathering but on a different sort of activity—namely, em-
pathetic sociality and inference-making. We regard this as 
a form of “symbolic survival” that is crucial to the develop-
ment of the human niche. The downtime of hunter/forag-
ers created the opportunity for cultural evolution to yield 

get a brain that can draw the animal?” By running a hand 
around the real animal, butchering it, or moving a finger so 
that it looks as if it is tracing around it, we can trace its con-
tours in three dimensions and thus pantomime the shape of 
the animal. The breakthrough to drawing was the ability to 
go from this evanescent tracing of contours in three dimen-
sions to the more-or-less enduring marking of contours on 
a two-dimensional surface. This may well have emerged 
without archeological trace in scratching contours with a 
stick in sand or mud, but the cognitive transformation from 
making a mimetic gesture in mid-air to an enduring mark 
on a surface cannot occur without the availability of a support-
ing technology, such as using a burnt stick to mark a cave 
wall (see §4.4 of HOLO 1).

The making of abstract patterns of possible communi-
cative value provides the precursor of the representational 
use of ochre as part of a technology for creating enduring 
symbolic representations (Davidson 2020; Davidson and 
Nowell 2021). The behavior, including the relevant tool 
use, is clearly within the range of creatures whose brains 
have a flexible capacity for pantomime, yet involves cultur-
al evolution to yield communities that can use drawings as 
a memory system to expand the reach of their interactions. 
The two related issues are (i) the motor skill and its tech-
nological support, and (ii) the representational intention. 
We note, but do not develop, the related concern with the 
development of 3-dimensional representations in the form 
of figurines (see HOLO 1, §4.5).

As emphasized by Stibbard-Hawkes (2025), ethno-
graphic evidence from contemporary hunter–gatherers 
shows that cognitively complex populations may leave 
only sparse or ambiguous traces of symbolic or non-util-
itarian activities, due to the widespread use of perishable 
materials. Stone tools dominate the archaeological record, 
now dating back before Homo (HOLO 1, §3.3). The absence 
of records of other behaviors in the deep past should there-
fore be treated with caution, as it may reflect preservation 
biases rather than genuine cognitive or cultural limitations. 
It may not have been until the Acheulean that the type of 
pedagogy suggested in §2.2.1 might have arisen. Howev-
er, recalling our earlier discussion of micro-protolanguages, 
it would be mistaken to limit the use of pantomime and 
protolanguage to tool making. Presumably, when teaching 
first arose, it must also have transmitted crucial life experi-
ences, including observations of flora and fauna, the tools 
and stances required for hunting, the sociality of commu-
nal dancing and the like.

Consider the ancient uses of ochre by hominins (§4.1 
of HOLO 1) that only much later would serve as a comple-
ment to the pantomimic exploitation of contours. Observa-
tion of the bright plumage of male birds in their mating 
rituals may have encouraged the use of ochre to decorate 
members of a group during rites of passage. By 140 Ka 
there were human groups in Africa that used ochre for col-
oring various ornaments supporting symbolically signifi-
cant ritualistic practices and social communication. Body 
painting does not in itself allow a long-term storage of exo-
somatic information but does exemplify how the evolution 
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how do we get from the “protowords” of protolanguages 
to the words and constructions of languages? Speculation 
about the early stages that led toward Early Languages 
will engage us in the present section. The progression from 
there to and within Evolutionarily Modern Languages will 
be the focus of §4.

Bickerton’s (1995) compositional view of protolanguages 
is that protowords were akin to nouns and verbs, possibly 
with a few strung together but with no syntax to organize 
them. Following Chomsky’s (1995) emphasis on “Merge” 
as an operation putting two words or phrases together, lan-
guage evolved for  Bickerton (2009) by “just adding Merge” 
to build syntactic structures that integrated these words, 
though he later replaced Merge by Attach, a combinator 
that builds in semantic conditions (Arbib 2025; Bickerton 
2014). By contrast, BtMH adopts the holophrastic view (Ar-
bib 2005a; Wray 2000), positing that the earliest protolan-
guages employed meaningful “protowords” without any 
internal semantic structure or constructions to combine 
them. These protowords were holophrases (aka unitary ut-
terances), many of them based on pantomimes, that capture 
events such as an action being performed on an object or 
another person, and are thus akin in meaning to phrases 
of modern languages. It is a mistake to see holophrasis and 
Bickerton’s view as in simple opposition, but here we focus 
on the holophrastic view of how words and constructions 
co-evolve. 

We are positing here a process before words in the mod-
ern sense exist. Recall from §2.2.2 (POLE-3) that complex 
action recognition supports the ability for the observer to 
fractionate a behavior into apparent subactions, and then ap-
proximate the performance on the basis of observed move-
ments, with practice yielding increased skill to perform 
a new action in varied situations. To see how this might 
have applied to the transition from holophrases to words 
and constructions, consider pantomimes for open-a-door 
and close-a-door. Neither contains an explicit component for 
door. But what if an observer, having the general idea of 
protosigns and doors, seeks to fractionate the performance 
to seek the (not yet existent) protosign for “door”? A pos-
sible solution (Arbib 2012: Chapter 10) is that, because it is 
common to the pantomimes for open-a-door and close-a-door, 
the pantomime of turning the handle becomes fractionated 
out as the protosign for door – even though it did not originate 
as a separate pantomime for door. The two directions of mov-
ing the hand yield protosigns for open and close. It is com-
plex action recognition and imitation (recognizing variants 
of an action as ways of combining subactions in flexible 
ways that achieve subgoals under varying circumstances) 
and thus fractionation applied to communication, that 
makes this possible. Moreover—and here we sow seeds of 
the compositional/holophrastic reconciliation suggested 
above—the existence of even primitive constructions might 
scaffold the invention of new (proto)words, for example, a 
rapid opening and closing of the mouth might become ad-
opted as the protosign for mouth that could provide a new 
X to be available to fill the slot in open-X and close-X. This 
example marks an important elision—from pantomime of 

activities that people take pleasure in, whether or not they 
make a positive contribution to survival, but (for good or 
ill) promote tribal identity (Nair 2012).

3.3. FROM PROTOLANGUAGE TO WORDS 
AND CONSTRUCTIONS
POLE-1 through POLE-7 involve biological evolution (Evo) 
of the developmental mechanisms that shape brain and 
body (Devo), though cultural evolution (Socio) is needed 
for a group to learn to exploit these abilities, in turn con-
structing a socio-cognitive niche for further evolution (Iriki 
and Taoka 2012). POLE-7 asserted that these stages yielded 
a “language-ready” brain, but that early humans had only 
protolanguages (a limited vocabulary of protowords, signed 
or spoken, with little or no grammar). The emergence of ex-
panded protolanguages and then early languages (with extend-
ed lexicons and grammars) thereafter involved primarily 
cultural, rather than biological, evolution among humans 
with language-ready brains. Nonetheless, we will argue 
(§6.2.2) that the notable changes in anatomy from Homo 
erectus to successor species like Homo sapiens may have 
converted a “ready-for-complex-protolanguages” brain to 
a “ready-for-evolutionarily-modern-languages” brain, in 
part through changes in brain size.

Additionally, although a few humans are incapable of 
learning or using a full modern language (whether spoken 
or signed) and some are more fluent in their language use 
than others (whether due to genetic make-up or a beneficial 
environment) and despite huge variations in the genome of 
human populations across the globe and genetic variations 
within those populations, essentially all humans are able to 
acquire and use any language that can support their behav-
ior in their physical, social, and symbolic environment. We 
reiterate that the emergence of diverse languages is part of 
the polygenesis of symbolic culture presented in HOLO 1 
(d’Errico et al. 2027 [this issue]), involving distribution of 
innovations across space and time. 
•	 Post-POLE. With the emergence of recent human lin-

eages, cultural evolution predominated as languages 
emerged from protolanguages, with not only a widen-
ing of the lexicon but also the emergence of composition-
al semantics supported by grammars for combination of 
words to express and comprehend an unlimited range 
of novel meanings.
We call this Post-POLE to emphasize that it holds 

whether or not the protowords involve speech or bodily 
gesture. Today’s humans bear the marks of cultural evo-
lution that progressed through Post-POLE in polycentric 
fashion all the way along the continuum of Table 1 (no 
sharp boundaries) to the diversity of today’s human lan-
guages (and many others that have become extinct). The 
use of protowords in teaching a basic skill or recounting a 
simple protonarrative need have no grammar as such, but 
simply the ability to emit protowords that correspond to 
events or actions in chronological sequence. Nonetheless, 
the definition of simple protolanguages (protosign and 
protospeech) offered by POLE-7 does not exclude that a 
protolanguage may have limited compositionality. But 



Holo 2: From Actions via Pantomime to Language and Narrative • 21

word could yield different words to exhibit different as-
pects of the initial meaning. 

BtMH suggests that as protolanguages became more 
complex, they employed many ad hoc constructions, but 
with little in the way of “generalized slot fillers.” Subse-
quently, generalizing across similar constructions would 
yield more general constructions, while generalizing across 
the slot-fillers would yield increasingly general categories, 
passing from the semantic to “semantico-syntactic” and, 
after much further cultural evolution, yielded the diverse 
syntactic categories of modern languages. We further sug-
gest that such processes are enough to support the gram-
maticalization that formed evolutionarily modern languag-
es (charted in §4.1) once there were enough words and simple 
grammar to support it. The claim is then not that grammati-
calization arose as a completely novel mechanism, but rath-
er that sufficiently complex Early Languages had to emerge 
to support the type of grammaticalization seen in Evolu-
tionarily Modern Languages that can be inferred from the 
historical record.

A process like the fractionation of holophrases would 
also have yielded, piecemeal, the phonology of a (proto)
language, i.e., the regularization of the articulatory com-
ponents into a limited set of meaningless elements such as 
phonemes or syllables in speech, and position, hand shape, 
and trajectory in sign. Sandler and Aronoff (2007) offer rele-
vant observations on the cultural evolution of ABSL, the Al-
Sayyid Bedouin Sign Language. Chapter 12 of Arbib (2012) 
discusses the emergence of Nicaraguan Sign Language, 
NSL (Kegl et al. 1999; Polich 2005; Senghas 2003) as well 
as ABSL, noting the contribution of ambient language use, 
culture, and community on the rapid emergence of these 
languages. More recently, Mineiro and Moita (2024) report 
the roots of Sao Tome and Principe Sign Language in pan-
tomime. In each case, the signed language develops in con-
tact with people who already use an evolutionarily modern 
language, whereas our assessment of how protolanguages 
first emerged from pantomime (and vocal gestures) must 
assume no such contact.

3.4. A Brief Look at Metaphor
In evolutionarily modern languages (EMLs), metaphor 
typically transfers meaning from one conceptual domain 
to another (Black 1962; Hesse 1988; Indurkhya 1992; La-
koff and Johnson 1980; Ortony 1979; Searle 1979). An ex-
ample attributed to Aristotle (4th century BCE) is: “The 
ship ploughed through the sea.” This sentence has the ana-
logical pattern: “the ship is to the sea as a plough is to the 
field.” Here the missing term is “field.” Metaphor is often 
considered a hallmark of modern languages, especially in 
its use in literary and poetic expression. However, meta-
phor seems “inevitable” even in protolanguages. There, in 
a novel context an early human may not have had a proto-
sign or word in their vocabulary that expressed what they 
wanted to say. Instead, they might “analogically” employ 
an expression from another context that expressed much 
of what they wanted to convey—with the expectation that 

manual gesture to pantomime of an oro-facial gesture. All 
this is in contrast to the “language fossils” to be described 
in §4.1 that survive into modern languages despite not be-
ing linked to constructions.

In imperative form, a pantomime does not need to 
specify the agent who is supposed to perform the action 
that is pantomimed. However, when pantomime takes a 
declarative function, there is often a need to specify who is 
the agent of the communicated action and sometimes also 
what is the object acted on or where it is performed (Brown 
et al. 2019). Considering pantomimes as one class of ges-
tures, a second class includes pointing (Tomasello 2010). 
The characteristic references for pointing gestures are loca-
tions or directions (and see the earlier discussion of joint 
attention—the notion is that pointing goes beyond “look in 
that general direction” to “pay attention to whatever in that 
direction is relevant to our interaction”). A third type of 
gesture refers to objects or object properties such as shape, 
size, length, height, and depth that can be signaled by a 
complementary use of pantomime. Gärdenfors (2017) sees 
these three categories as proto-verbs, proto-demonstratives, 
and proto-nouns/adjectives, respectively, and posits that 
once these protoword classes are in use, it is natural that 
gestures are combined and thereby more complex mes-
sages can be communicated. However, BtMH argues that 
syntactic categories are a later generalization. In open-X, 
the “slot-filler” X must meet a semantic criterion of being 
something-that-opens. We are a long way from generalized 
constructions of modern languages whose slot-fillers are 
defined by syntactic categories like “noun” or “verb,” but 
even at this early stage, we see that protowords are begin-
ning to become words since they are now enriched by their 
linkage to constructions. As “protowords” were fractionated 
or elaborated, they yielded words for constituents of their 
original meaning. In a complementary process, construc-
tions developed to arrange the words to reconstitute those 
original meanings and (the advantage of this transition) 
many other meanings beside. Moreover, not all present-
day constructions have slot fillers that are syntactically de-
fined. For example, “The woman in red” gets its meaning 
from a very specific “X in Y” construction with X required 
to denote a person and Y denoting the color of their gar-
ment. 

On this account, brain mechanisms that evolved to 
support the imitation of manual skill and later the devel-
opment of teaching were “lifted” from circuitry involved 
in praxis to circuitry involved in symbolism to support 
essential stages of transition to expanded protolanguages 
and early languages. However, pantomime is not the only 
source of meaning, and fractionation is not the only path to 
words and constructions. For example, the process could 
have been one where the meaning of the proto-unit was re-
duced to one of its constituent parts as a result of frequent 
use, with the effect that a holistic unit meaning “open the 
door” came to acquire either “open” or “door” as its new 
meaning. And, as we saw in the ASL example of PLANE 
versus FLY, possibly arbitrary changes in an initial proto-
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4.1. FOUR OVERLAPPING STAGES IN THE 
EVOLUTION FROM PROTOLANGUAGES TO 
LANGUAGES
We now consider further the progression of Table 1:
1. (PL): Protolanguage (“Simple Protolanguage”)
2. (EPL): Expanded Protolanguage
3. (EL): Early Language (“Simple Language”)
4. (EML): Evolutionarily Modern Language (“Complex 
Language”)

One dimension for construction of protolanguages in 
the vocal domain (i.e., from the emergence of protospeech 
onwards) rests on observations made in present-day lan-
guages, which exhibit elements strongly suggestive of 
“linguistic fossils” (Jackendoff 1999, 2002). Here we give 
spoken examples, whereas we have seen that Żywiczyński 
et al. (2021) offered examples of pantomimic fossils in mod-
ern human communication. Such fossils, called interac-
tives, are essentially grammarless (holophrastic). They are 
syntactically and semantically independent forms, not be-
ing part of a sentence, and are normally accompanied by 
gestures involving the hands, the head, and/or the entire 
body. They include ideophones used for depicting events 
and states (cf. English bang, boing, thud), interjections for 
expressing emotive states (cf. English wow, ouch, yuck), at-
tention signals (cf. English hey, oi, yo), response signals (cf. 
English mhm, uh huh), and response elicitors (eh?, huh?). 
The study of such linguistic fossils suggests that protol-
anguages included indexical interactive forms for elemen-
tary social communications (Heine 2023) separate from 
the emergence of constructions. This is a crucial addition 
to the repertoire considered in §2 and §3 in the path from 
protolanguage towards early languages. These examples 
remind us that the back and forth between two or more 
people requires further communicative tools, especially in 
support of conversation, but their very presence as postu-
lated in protolanguages offers further seeds for the growth 
of language.13 A simple eh? or uh? does signal confusion but 
does not convey what caused confusion in the prior utter-
ance. This lays the basis for adding more explicit questions 
to the conversational stock of early languages and the later 
development of existential questions that lie at the heart of 
science, philosophy, and religion.

While the linguistic forms (protowords) of protolan-
guages must have been used to form utterances on their 
own, the development of Stage 2 of “expanded protolan-
guage” (EPL) involved the limited ability to combine vari-
ous forms through primitive constructions. Conventional-
ized sequences of interactives yield a kind of “rudimentary 
coordinating syntax” where a change in order can change 
the overall meaning, as in “John-Hit-Bill” versus “Bill-Hit-
John,” where no grammatical markers have yet emerged. 
Jackendoff (1999) called this pre-syntactic, claiming it re-
lies on pragmatic principles (heuristics) like “agent first.” 
It is debatable where one wants to say that syntax starts 
(we are still in the world of porous boundaries), but the 

the recipient will not be misled into “importing” features 
from that other context that do not fit the present context. 
As a parallel, Elbers (1988) finds “overextensions” of exist-
ing vocabulary among children—a child might say “sticks 
of the chair” instead of the “arms of the chair” or “ears of 
the plane” instead of “wings of the plane” (both examples 
from Nair 2022). Of course, the crucial difference is that the 
child’s language community already has the related word, 
whereas the protosigner’s community does not.

Ellison and Reinöhl (2024) argue that metaphor may 
have driven the transition from protolanguage to full syn-
tax. Without metaphor, language remained concrete; with 
it, abstraction, and possibly grammar, emerged (Arbib and 
Cuccio 2026). Xu et al. (2017) computationally analyzed 
5000 or so metaphorical mappings over 1000+ years of Eng-
lish and found that metaphors tend to map from embod-
ied/concrete to abstract/internal domains. Mangiaterra et 
al. (2026) similarly use AI models to track metaphor diffi-
culty and structure across centuries, finding that metaphor 
evolves differently across genres and historical periods, 
which in turn indicates that modern metaphor evolution is 
shaped by literary and communicative cultural ecosystems 
that did not exist at the protolanguage stage.

4. THE EVOLUTION OF GRAMMAR
We have now sketched the early stages of the co-emergence 
of words and constructions that yield protolanguages of 
increasing complexity. In §4.1, we consider how this pro-
cess continues in the emergence of early languages and 
on to evolutionarily modern languages. Observations on 
linguistic change suggest that the stages were not discrete; 
rather, there must have been gradual transitions from one 
stage into the next in different communities and at different 
times. Data from historical and comparative linguistics has 
shown how grammaticalization has complemented expan-
sion of the lexicon in shaping evolutionarily modern lan-
guages. 

An important challenge is to understand how (proto)
languages made the move from requests, commands, and 
protoconversation in the here and now (or next) to narra-
tives that were divorced from “veridical” accounts of the 
past. Myths and just-so stories, etcetera, are often divorced 
from truth conditions, though some theories of narrative 
posit coherence and consistency conditions. §§ 4.2 and 5 
will begin to explore the way in which language evolution 
depends not only on modifying grammar, but also on find-
ing ways to express thoughts that extend the semiosphere 
to actions, perceptions,  emotions, wishes, and so on  that 
are related both to  the experience of real worlds and the 
imagination of fictional worlds. Such efforts challenge our 
understanding of languages and their evolution in a way 
that is unsupported by, for example, Fodor’s (1975) lan-
guage of thought which pays no attention to the open-end-
ed richness of our experience. No words can exhaust our 
experience of sunsets.
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calization—that is, the emergence of grammatical forms and 
constructions from a prior way of putting words together. 
However, the process continues in EMLs. Noting the di-
versity of constructions and attendant categories of slot-fill-
ers across the world’s languages today (Haspelmath et al. 
2005), we can speculate that precursors of today’s broad and 
diverse language families may have been in place toward 
the end of Stage 3, but evolutionarily modern languages 
must have developed further diversity, grammaticalizing 
into analytic languages in some parts of the world and and 
in other parts, into synthetic or polysynthetic languages. 
Analytic languages are suggestive of a limited amount of 
grammaticalization. Chinese, for instance , is an analytic 
language (note, however, that in its early stages of devel-
opment, Chinese was a largely polysynthetic language and 
it was over the centuries that it lost its morphosyntactic 
structures, now being an analytic language). Polysynthetic 
languages, in contrast, are the result of extensive grammat-
icalization, such as Navajo, whose verb morphology can 
combine subject, object, aspect, mode, valence, and direc-
tion. Besides, in Navajo, it is possible to incorporate nouns 
into a single verbal complex, for example, expressing “I am 
dragging a boy” in a single word (Beniamine et al. 2017).

Moreover, language change can be stimulated by lan-
guage contact. English results from changes following a 
Germanic language (Anglo-Saxon) receiving a strong over-
lay from a Romance language (Norman French), expanding 
the lexicon and bringing somewhat different grammatical 
systems into contact in a manner that provides rich mate-
rial for further change that may simplify or complexify the 
grammar. Similarly, the study of pidgins and creoles has 
offered rich insight into the impact of different patterns of 
language contact in supporting language change (Adone 
and Gabel 2025). Such interactions have been in operation 
from the earliest times of protolanguage complexification 
and continue today.

Grammaticalization had the effect that, for example, in 
combinations of two independent nouns, like “dress” and 
“orange,” one assumed the function of a modifier of the 
other, turning into an adjectival modifier of the other (“or-
ange dress”), eventually giving rise to new word catego-
ries, like adjectives in the present example. This strategy 
was extended further at Stage 4, when combinations of any 
kind of linguistic units gave rise to new modifying cate-
gories. For example, in combinations of two independent 
sentences, like “I went to bed” and “I was tired,” one devel-
oped into a modifier of the other, resulting in clause subor-
dination, as in “I went to bed because I was tired,” where 
the former is the main clause and the second a subordinate 
clause. The overall effect of such processes of grammatical-
ization was that language acquired a hierarchical syntactic 
organization, the transition being one in degree rather than 
of kind.

The mechanism central to grammaticalization at both 
Stage 3 and Stage 4 is context extension, having the effect 
that the uses of various forms were extended to new con-
texts where specific semantic features were highlighted 
while other features were suppressed (Heine 2002; Heine 

point is that the notion of “agent” is a semantic category, 
not a syntactic category. Moreover, the general notion of 
“agent” may be relatively late. Our discussion of early 
constructions showed that different classes of actions may 
have different constructions with slots for different types of 
agents—the “semantic verging on syntactic” generalization 
is itself an emergent. As PLs became EPLs, we suggest, few 
if any grammatical markers had yet emerged. Rather than 
“syntactic rules,” ordering of protowords must have been 
based on the pragmatic principle of iconic coding, where 
the sequence of coding immediately reflected the order in 
which the event described took place in real life. Thus, the 
ordering in “John-Hit-Bill” reflects the fact that there was 
a speech participant (“John”) engaged in an action (“Hit”) 
with the effect that another participant (“Bill”) was subse-
quently affected.

In addition, as already noted in §2.3, just as we may 
string sentences together to create a simple narrative pre-
serving temporal order, so might protonarratives have 
been formed by stringing such protophrases together, pre-
serving the way in which a pantomime could offer a pro-
tonarrative. It would require later grammatical features 
to keep track of a narrative when temporal order was not 
preserved, as supported by the discussion of pantomimed 
narratives in §5.1.

In §3.3, we examined competing hypotheses about 
how words and constructions might have first emerged, 
with the process accelerating perhaps over the last 160 Ka 
to 60 Ka during the development of early languages (ELs). 
Whatever the differences, it seems clear that eventually, 
these emerging languages would have had words to de-
scribe objects (as the basis for a syntactic category of nouns) 
and words to describe actions (as the basis for a syntactic 
category of verbs), and so we may assume that categories 
akin to noun and verb began to emerge in the expanded proto-
languages of Stage 2. But note the word “began,” since §3.3 
argues that at the early stages, no general syntactic notion 
of “noun” or “verb” would exist—but rather semantic cat-
egories corresponding, rather, to objects of a particular type, 
and similarly for actions. However, the syntactic boundary 
between the words treated like verbs and those categorized 
as nouns and the extended sets of words for “objects and 
other entities” and “actions and other processes” admitted 
to these syntactic categories varies greatly between pres-
ent-day languages (Kemmerer 2005).

We now turn from the longue durée to consider how 
the diverse syntactic categories of current human languag-
es may have emerged, taking place during Stages 3 and 4. 
On the basis of comparative linguistic evidence we can as-
sume that around 15 to 10 Ka, and probably earlier, lan-
guages had semantic and syntactic structures (but not, of 
course, the lexicons) that sufficed for any cultural and tech-
nological innovations in the lead up, at the latest by 10 Ka, 
to languages that in their general forms may be essentially 
indistinguishable from languages as we know them today 
(Heine and Kuteva 2007, 2011).14

Early languages (Stage 3) may have been the first 
where language evolution made extensive use of grammati-
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Our proposal in Table 1 reconciles recent findings about 
interactive grammar (Heine 2023) and grammaticalization 
(Heine and Kuteva 2007) with other theoretical proposals 
that support the timeline for the emergence of symbols 
within Simple and Expanded Protolanguages with Homo 
erectus and more complex grammars and Early and Evo-
lutionarily Modern Languages emerging with later Homo 
populations. It is also compatible with recent research 
identifying multilingualism rather than monolingualism as 
playing a central role in language evolution. This is compat-
ible with a multi-source model of human language genesis 
based on the insight that languages most likely evolved not 
in a single, monolingual, isolated community but rather in 
a multilingual setting, whereby evolutionary innovations 
made by different small-size groups at different times and 
places could have been shared through bilingual individu-
als (thanks to a combination of small societal scale, trade, 
and out-marriage) before gradually being brought together 
in a more powerful combination (Evans 2017).

4.2. FLEXIBLE CONSTRUAL AND
GRAMMATICAL COMPLEXITY
In §3.4, we examined how metaphor as a literary strat-
egy in evolutionarily modern languages probably had its 
roots in the attempt, starting with simple protolanguages, 
to adapt the meanings of (proto)words in one domain to 
cover somewhat related meanings in other domains while, 
at a more general level, §4.1 charted how the emergence of 
evolutionarily modern languages provided an expanding 
lexicon and grammar that helped support language to en-
gage with, and help drive, an ever-expanding semiosphere 
and technosphere. Here we expand on this by considering 
the impact of conversation and impactful narratives in ex-
panding grammar. Both require the speaker to adopt and 
speak from different perspectives; to know when to express 
known and unknown information, when to leave it to the 
audience to infer it, and to craft a coherent string of utter-
ances reflecting the development of a shared understand-
ing of what is told. Here, the perspectives of protagonists, 
antagonists, storyteller, and audience are communicatively 
enacted. Moreover, intergenerational narratives influence 
identity development, through building the individual’s 
narrative capabilities for autobiographical memory and a 
group’s collective memory (Nelson and Fivush 2020). In 
addition, we may tell stories for their own sake; narratives 
not only support diverse human cognitive and communica-
tive accomplishments, but are, in themselves, fundamental 
to what it means to be human. The expansion from fact to 
fiction and from the “real” to the imaginary is what distin-
guishes modern narratives from the protonarratives of §2.4 
though even there, the hunter pantomiming the behavior 
of himself and his prey may have yielded to the temptation 
to embellish his prowess (though general notions of “prow-
ess” and “embellishment” lay far in the future). 

The complexification of human society both motivated 
and depended upon the complexification of language, and 
in particular the evolution of the capacity for the flexible 

et al. 2013; Heine and Kuteva 2002)—and recall our note 
on metaphor (§3.4)—suggesting that grammaticalization 
exploits early processes in new ways once EPLs/ELs offer 
enough structure for context extension to act on phrases 
and longer utterances. Research across corpora of diverse 
languages led to charting the emergence and development 
of grammatical forms and constructions across space and 
time and on this basis to infer ancestral forms for present-
day languages (Heine and Kuteva 2007).

One important cognitive strategy underlying context 
extension is that words or constructions having concrete, 
physically perceptible meanings are gradually extended 
to also express more abstract meanings, including gram-
matical functions (Heine 1997). Diverse languages across 
the world have grammaticalized their verb for “have” into 
a grammatical marker. In doing so, they used this verb in 
contexts where its actual meaning of physical possession 
is suppressed and new meanings are highlighted. This 
has also happened in the history of English when the verb 
“have,” originally referring to physical possession as in 
“Jeff has a new coat,” was extended to non-physical com-
plements, as in “Jeff has no mercy,” and finally to verbal 
complements, like “Jeff has come,” where “have” no longer 
expresses verbal meaning but rather a grammatical func-
tion, giving rise to the English perfect aspect.

Grammatical and other linguistic changes do not nor-
mally lead in discrete steps (or “leaps”) from one stage 
X to another Y but exhibit an overlapping structure, and 
these changes are described by means of the overlap model 
of Heine (2002) whereby the change from X to Y involves 
an intermediate stage where X and Y co-occur, being used 
side-by-side, before in the final stage Y becomes the main 
option: X → X/Y → Y. The overlap model may also account 
for a multimodal approach from manual to vocal language 
evolution. It helps to explain the transition from bodily ges-
ture to vocal communication—a gesture (X), like a nod, is 
perfectly alright to express consent or agreement. But one 
may combine the nod with a vocal expression (X/Y), like 
Yes!, before finally relying mainly or only on the vocal ex-
pression (Y).

We see that combining or employing existing elements 
in new ways for novel purposes is an elementary but per-
vasive human strategy on which the linguistic changes cap-
tured by Table 1 are based. Accordingly, such changes need 
not have happened only once in hominin development. 
Presumably, somewhat similar paths from protolanguage 
to languages as we know them today took place indepen-
dently in different parts of the world. While the motivating 
factors and overall properties of grammaticalization were 
presumably of the same kind everywhere, the pathways 
and outcomes differed from one community to another in a 
number of ways, in particular in which linguistic material 
was affected by it and in how extensively it was applied. 
Such differences can be held responsible for much of the 
linguistic diversity observed in modern language fami-
lies, consistent with the view of polycentrism espoused in 
HOLO 1 (d’Errico et al. 2027 [this issue]) and in §3 above. 
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5. EMPATHY, SOCIALITY, AND NARRATIVE
Whether the content of a narrative is fictional or factual, 
narrative is attested in every known human culture (Labov 
and Waletzky 1967; Maestre et al. 2023). When performa-
tive, narratives enable individual speakers and hearers to 
bond via attention to each other’s conversational contribu-
tions, and may cement community cooperation and serve 
intergenerational memory. Narratives, in their evolved 
EML forms, convert experience into memory, and physical 
distance into emotional intimacy (Nair 2003a, 2003b, 2026). 
After linking narrative to our account of language evolu-
tion, we explore further how humans employ narrative in 
increasingly complex societies and for inhabiting increas-
ingly complex imaginative worlds. §5.3 closes by linking 
narrative to social construction and the social imaginary.

5.1. THE PATH FROM PROTONARRATIVE TO 
“MODERN” NARRATIVE
Barnard (2013) argues that the evolution of narrative, and 
especially of myth, pushed the evolution of linguistic 
complexity, with language coevolving with mythology in 
symbolic frameworks that extended the capacity for ver-
bal expression. Our only demurral is that narrative can 
perform valuable social functions without (or prior to) the 
emergence of myth. The crucial point here is the claim that 
narrative and language constitute another co-evolutionary 
expanding spiral.

Modern studies of pantomimed narrative (taking ad-
vantage of present-day drawings and videos) show why 
new grammatical devices had to be added to language as 
narrative evolved to recount stories far removed from the 
present environment, thus removing the efficacy of scaf-
folding provided by the immediate surroundings of the 
narrative and the availability of pointing. Sibierska et al. 
(2022) found that, even for modern humans skilled in lan-
guage and pictorial representation, pantomime is an unre-
liable medium. In their study, even a pantomime of a single 
scene posed challenges for identifying which characters 
were involved and then who does what to whom. Contrast 
our hunting protonarrative where the two protagonists and 
the general nature of their encounter are already known to 
the observers, and so attribution of actions to agents is un-
likely to be ambiguous. Here, the communication needed 
for a hunting expedition can contribute to embedding the 
pantomime of a skill into a narrative. We can relate this to 
the notion of micro-protolanguages as being limited to, and 
thus most effective, in limited domains.

But what then of the comprehension of modern tempo-
rally extended narratives rather than single scenes? In the 
study by Zlatev et al. (2024), a “Director” is presented with 
three simple sentences (in Polish) that together tell a simple 
story such as (in translation) “A man reached for an apple 
on a tree. The apple was bad. The man was sad.” The Direc-
tor then reenacts the story relying on whole-body move-
ments and not using words in a pre-designated space in 
front of a “Matcher.” The “Matcher” is then asked to match 
what they saw with one of four comic strips, each with three 
panels. The correct choice was made for 92% when the nar-

construal (complementing context extension) that, in describ-
ing a scene or situation, may “lift” selective attention from 
vision to language, a sophisticated descendant of gestural 
pointing as a complement to protolanguage. For example, 
we can employ the active versus passive voice to direct at-
tention to the subject, distinguishing two descriptions of 
the same scene, as in 

The boy kicked the ball
versus 

The ball was kicked by the boy.
While formal semantics would regard the two sen-

tences as having the same meaning, cognitive approaches 
to grammar by Langacker (1987) and semantics by Talmy 
(2000) build on the way in which such expressions refer to 
the same event in different ways, foregrounding different 
participants. Here, meaning is a matter of linguistic concep-
tualization, in which the speaker (the conceptualizer) selects 
a particular construal of the referential situation. We thus 
emphasize the active role and the perspective of the subject 
(Verhagen 2010) in semantic analysis. Another form of flex-
ible construal (Sinha 2010; Talmy 1978) highlights spatial 
Figure-Ground relations:

The desk (Figure) is under the lamp (Ground)
The lamp (Figure) is on the desk (Ground).

The Figure is the entity that is most perceptually sa-
lient. The Ground is, in many cases, part of the background 
knowledge that is already shared by speaker and hearer, 
from which the speaker selects in order to provide the 
hearer with relevant new information. The entity that the 
expression is primarily about is designated, in functional 
analyses of language, the topic. The new information pro-
vided by the speaker is designated the comment. Topic and 
comment are the basic constituents of the informational 
structure that motivates grammatical choices (Chafe 1987; 
Krifka 2008). Metaphor and flexible construal can both be 
related to the human capacity for conceptual blending (Fau-
connier and Turner 1998), a cognitive process that selec-
tively combines elements from two or more mental spaces 
to create an emergent “blended” space with structure and 
meaning not present beforehand. We see this already fore-
shadowed in the notion (§3.1) that subgroups of a group of 
early humans may have developed their own micro-pro-
tolanguages whose blending could create a dynamically 
changing protolanguage that created an enlarged space of 
meaning accessible, more or less, to the larger group.

Grammatical constructions in evolutionarily modern 
languages reflect a complex interplay between perceptual 
salience, speaker’s subjective perspective, and the informa-
tion structure of an utterance situated in a particular dis-
course context. Grammatical complexity, far from being 
an autonomous module caused by a singular evolution-
ary event, is a consequence of, and contributor to, the in-
tertwined, gradual cognitive, communicative, and social 
evolutionary pathways of our species, supporting the co-
ordination of responses to various cognitive and functional 
motivations. 



26 • PaleoAnthropology 2027:1

Early View available online 14 October  2026

support counterfactuals. Human counterfactual reasoning 
builds to a large extent on our causal cognition, being able 
to reason both from cause to effect and vice versa. More-
over, narrative is a language format that both requires and 
reinforces mental time travel and mental navigation (navi-
gation through places both real and imaginary), bringing 
in the other two pillars of Ferretti’s triad, which we place 
within an evolutionary framework in §6. Reinforcing §§4.2 
and 5.1, we stress that all these abilities require extensions 
of both lexicon and grammar.

Today, making complex inferences in order to live with 
others in familial and cultural settings is taken for granted 
as part of a lifelong learning curve that is, typically, nar-
ratively mediated and niche adjusted. Narratives, indeed, 
do more than promote empathy. Language underwrites 
the capacity for full-blown “displacement” or the abil-
ity to summon up scenarios that do not exist in the here-
and-now/next. It gives us access to memories, fantasies, 
and plans for the future. Again, the scenario building de-
pends crucially on our causal cognition (see §6.1.1, and 
the empathy-related discussion of mindreading in §6.1.2). 
Early cave art is spatial in structure but, in some cases at 
least, its representational drive is narrative. The ability to 
ask questions and deny as well as assert statements cer-
tainly fueled much of human biocultural niche expansion, 
at least since the emergence of expanded protolanguages. 
This motivates a characterization of humans as both Homo 
narrans, the humans that tell stories and Homo quaerens, the 
humans that question (and come up with answers, whether 
right or wrong).15 Combining these two cultural develop-
ments, narrative introduces (or, at least, greatly expands) 
the ability to ask “why?” and answer “because.” 

We see here another expanding spiral in the coevolu-
tion of language and causal cognition, building on the Great 
Move. All animals have some capacity for reinforcement 
learning, to change details of the inner workings of their 
neural networks, driven by positive and negative reinforce-
ment (reward and punishment) to increase the likelihood 
of achieving various goals when faced with different per-
ceptual conditions (Sutton and Barto 2018). This is based 
on rules at the subneural level of synaptic plasticity, not 
on any appeal to symbolic representations as such. After 
the Great Move, it becomes possible to support causal cog-
nition—understanding and putting into words the notion 
that “A causes C” and to organize our thinking in terms of 
events, which form the backbone of a narrative. There is no 
claim that such statements express inferences in scientific 
theories, only that (as when a teacher seeks to motivate a 
step in behavior that seems pointless to the student) prior 
experience indicates that this practice seems to succeed.

Stories may be the main vehicle in all cultures that train 
us emotionally while at the same time coaching us in ra-
tionality and hypothesis formation. When people in con-
temporary cultures describe themselves in relation to the 
emotions they experience, they seem to use varied descrip-
tive categories such as traits, intuitions, desires, intentions, 
moods, sensations, qualia, and so on (for a full chart, see 
Nair 2003b, 2011b). Since the combinations thus engendered 

rative was in chronological order, but only 31% for achro-
nological narratives such as “A man was sad. He reached 
for an apple on a tree. The apple was bad.” This seems 
to support the claim that “pure” pantomime may read-
ily express some simple chronological narratives (at least 
if constrained to a highly focused topic) but that we need 
more abstract protosigns for more advanced techniques of 
storytelling. For example, given a sequence of pantomime-
complexes S1, S2, S3 that convey three episodes of a story 
in chronological order, the suggestion is that a formula, call 
it F, was needed in the protolanguage so that its role in S3, 
F, S1, S2 would be something like “Because” with S1 and S2 
then providing the background to S3.

Protonarratives would then increase in subtlety as pro-
tolanguage developed (i) a vocabulary of protosigns large 
enough to allow the recognition of the As, Xs, and Bs of 
A does X to B without strong reliance on a limited context 
and, crucially, (ii) new protosigns that could support non-
chronological narratives of increasing complexity and sup-
port causal cognition. One such set of protosigns would 
provide the equivalent of pronouns to remind us that the 
agent or object now described has already been introduced 
earlier in the narrative (and note that this is earlier in the 
telling of the story, whether or not the story is presented 
in chronological order). We may have a “pantomimic fos-
sil” here for pronouns. In a signed language, one need not 
use an explicit sign for a pronoun, but can instead use the 
position in signing space where the agent or object was 
first introduced to anchor later signing that invokes it. In-
triguingly, Almor et al. (2007) used functional MRI to show 
that reading repeated names elicited more activation than 
pronouns in the middle and inferior temporal gyri and in-
traparietal sulcus and argue that the temporal lobe activa-
tion suggests that repeated names but not pronouns evoke 
multiple representations that then have to be integrated, 
whereas (a signature of our “fossil”?) the intraparietal 
sulcus activation may reflect the role in this integration of 
brain regions used for spatial attention and perceptual inte-
gration. In other words, as we comprehend a narrative, the 
“characters” may be “imagined” in a conceptual space that 
is externalized in the narratives of Deaf signers.

5.2. NARRATIVE, EMPATHY, AND
INDIVIDUAL UNDERSTANDING
Going beyond §1.3, we now consider ways in which emo-
tion may relate to the possible origins and ramifications 
of storytelling. Narratives are empathy machines. By en-
abling us to step into each other’s minds, these language 
structures promote the interactive growth of the emotions 
in ways that lay the foundations for community build-
ing—the mindreading of Ferretti’s (2025) triad (see §6.1.4). 
Stories simultaneously enable community-internal iden-
tifications (“we are what we are”) as well as stretch our 
imaginative faculties to wondrously include people, spe-
cies and even imaginative constructions such as Martians, 
monsters, and machines (“we are what we are not”), which 
brings in the observation that language not only can sup-
port social coordination in the here-and-next but can also 
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ger). Narratives, too, are symbolic artifacts constituting, in 
both form and function, catchment areas for symbol storage 
and transfer. Indeed, symbols gain meaning only through 
the narratives or social practices in which they are embed-
ded. Just as all language-users rely on grammar to build 
sentences that “construct” the world for them, so do we as 
modern symbol-using creatures rely on narratives to teach 
us to relate causes to effects, tutoring us in sense making. 
“The king died and then the queen died of grief,” (Forster 
1927) illustrates such strong causality. 

Such stories provide explanatory accounts (Nair 2026). 
Rudyard Kipling’s knowingly false Just-So-Story “How the 
leopard got its spots” published in 1902 has been succeed-
ed by modern evolutionary explanations (e.g., Allen et al. 
2011). POLE (§§2 and 3) rests on just-so stories, too, in its 
search for steps towards explanation of language origins. 
This justifies us in thinking of narrative (well, some narra-
tives) as prototheory. Human beings would probably find 
it impossible to manage their lives without storing and re-
living their salient experiences by way of such proto-theo-
retical accounts (Nair 2012). A story for children may have 
lessons within it to help the child develop as a member of 
the social group. For adults, some stories are told to sim-
ply pass the time, whereas others seek to explore cosmic 
questions (“where do we come from?,” “what might we be-
come?”). The latter requires a sophistication of language far 
beyond protolanguages to present particular hypotheses 
about phenomena in the world, especially the social world, 
and a paradigm to explain them. We will return to the role 
of narrative in social construction in §5.3. Bouizegarene 
et al. (2024) propose that narratives are “tools for mutual 
prediction in social contexts.” While this is not true of all 
narratives, it does show that narratives need not just be rec-
ollections of the past but active inferential frameworks that 
minimize uncertainty and guide future behavior. Thus, one 
way narrative is still evolving is to enhance “adaptive” in-
tentionality, helping “agents” anticipate others’ intentions 
and coordinate plans. 

Innocenti and Rozzi (2025), in their evolutionary anal-
ysis of narrative selection, argue that agents must choose 
between competing narratives to interpret the world (see 
Nair 2014; 2015, anticipating this very point). “Conform-
ist narratives”, they suggest, may possess an evolutionary 
advantage in this regard. In short, narratives of this kind 
themselves undergo selection pressures thus arguably 
shaping, in time, the collective “intentionality” of societies. 
Baba et al. (2025) further maintain that intentionality is not 
fixed but “emergent” and actors’ goals evolve as they share 
meanings with others in their community. Intentionality 
is, so to speak, narratively scaffolded; human agents do 
not just have intentions, they culturally inherit and revise 
them through stories. Q. Li et al. (2026) consider experi-
mental evidence in the same arena, suggesting that nar-
rative framing significantly increases intrinsic motivation 
and engagement. According to them, narrative provides a 
“motivational architecture” for human communication, or-
ganizing future action by embedding goals in meaningful 
sequences. Yao et al. (2026) also do a meta-analysis of narra-

are endless, we can have very large or small variations of 
perceived or self-described personality from individual to 
individual. More generally, Nair (2009, 2011a, 2014) sug-
gests that narrative intentionality is oftentimes performa-
tively driven in tandem with the motivation to emotionally 
engage an audience. Moreover, we can have extremely rich 
and teeming interior worlds or relatively limited and im-
poverished ones according to the specific ways in which we 
make inter-connections between all these cognitive traits 
in our narratives. Intentional behavior existed long before 
there were humans or even primates and certainly before 
there was conscious expression of intentions in (proto)lan-
guage. As noted in §3.1, intentions are already present in 
demonstration. Hence, elevating intention into language 
(Nair 2003a) requires words to mediate the aboutness of fu-
ture actions while pairing intentions with actions/things in 
the world (going to forage for food, marrying people, etc.). 
In current use of language, our intention to achieve some 
goal may further implicate the understanding of temporal 
order and event sequencing (as indicated in §5.1). 

One fundamental way in which our internal represen-
tations appear to differ from those of animals is that, as a 
species, we constantly make connections between fictional 
worlds and the mental universe of the emotions. Animals 
do not, as far as we know, create fictions. The reason may be 
that they do not organize their cognitive worlds in events. 
And if they do not, it follows, animals do not use fictions 
or art as an important learning or cultural device, whereas 
humans consistently do. There is no society in the world 
today that does not tell stories as a basic communicative 
tool and no culture where children are not introduced to 
the world through stories, drawing, and music (Nair 2003a, 
2011a, 2014, 2015).

As a species, we habitually attribute intentionality to 
utterances in context. One has to intend to do something 
like read Das Kapital, or get oneself vaccinated, or change 
the world. Interacting with “the other” requires us to assess 
moment to moment, however imperfectly, their intentions 
(more on this in the discussion of “mindreading” in §6.1.2). 
Even a child must judge when scolded whether a parent 
is “really” angry or upset or not and behave accordingly. 
However, just as we see protonarrative preceding narra-
tives, so do we see protoconversations preceding conver-
sation, long before the emergence of the syntactically com-
plex verbal codes that we charted in §3.3 and §4. Further, the 
roots for persuasive reciprocity may be found in the sorts of 
protoconversations needed for people to coordinate their 
behaviors in a limited set of skills—a propensity that we 
offered (§3.1) as a source of diverse micro-protolanguages 
that might arise within a larger community. 

Material symbols can range from amulets and candles 
to dragons, swords, and sharks, and as these symbols trav-
el across cultural geographies in narrative formats, they are 
often “flexibly” converted into “niche” local contexts—can-
dles can “become” Indian “diyas,” swords shape-change 
into scimitars, Buddha and Jesus are absorbed into the 
Hindu pantheon, etc. These symbols very often comprise 
sources of emotional arousal (fear, wonder, excitement, an-
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principles and include scary situations and how to avoid 
them) in a non-factual way (e.g., the tales of Little Red Rid-
ing Hood or The Three Pigs). 

As will be seen in §5.3, narratives—coupled with 
changes in the physical environment and technosphere—
can cohere to create the social schemas that construct dif-
ferent social realities. But we also note that narratives come 
in many genres. There may well have been an evolutionary 
phase that grounded a few fundamental discourse genres 
still around today. Drama, for example, is supported by the 
human capacity for conversation with its continually alter-
nating listening-and-talking. As suggested in §3.4, meta-
phor may have first originated when the need arose to find 
a word expressing some feature of a novel context and “re-
cycling” a word from another context that fitted some but 
not all of those features—a far cry from the conscious de-
ployment of metaphor today. Narrative would have flour-
ished alongside these base genres. Poetry, finally, would 
have perhaps co-evolved with song as early humans be-
came aware of meter as shared between language and mu-
sic, augmented by the repetitive structures of clapping, foot 
tapping, and other rhythmic forms of body language, while 
the conscious deployment of rhyme and alliteration may 
have been relatively late arrivals—not just finding tools to 
share meanings in narrative or conversation, but to provide 
increasingly elaborate decoration. Indeed, these key genres 
of language use evolve to serve purposes beyond the sim-
ply functional or transactional, to sustain a certain qual-
ity of mental life among human communities. Moreover, 
communal deployment of music and dancing would have 
contributed to communal bonding (Cross et al. 2013; Lewis 
2013), complementing the importance of narratives shared 
around the campfire. That is why narrative and its various 
genealogically ancient cousins still appear to be well and 
thriving today. 

5.3. SOCIAL CONSTRUCTION OF REALITY
The processes charted in §4 provide a language with the 
power to express cognitive distinctions in a clear but eco-
nomical way. The Speaker’s perspective on the referential 
situation also plays a role. Single lexical items often fore-
ground a specific location within a larger semantic frame, 
or local universe of discourse: “Consider the meaning of 
the word uncle, which presupposes a background network 
of kinship relations, and foregrounds one particular node 
in it” (Verhagen 2010: 50). While in English we use general 
constructions to talk about kinship, there are languages in 
which kinship relations are themselves grammaticalized 
(Evans 2003; Evans and Levinson 2009). The institution of 
kinship in many extant societies embraces not only human 
kin, but other entities (some that “we” regard as animate, 
such as animals and others that “we” regard as inani-
mate—such as mountains and lakes, and some that “we” 
regard as supernatural). To inhabit a world populated by 
kin, structured by kin relationships, is to live in a storied 
world that is governed by shared imagination as much as 
by “veridical” perception.

tive “efficacy,” underwriting the argument that narratives 
do not just describe motivation; rather, they produce and 
reshape “motivations” in a way that significantly improves 
self-efficacy. 

This explanatory function of stories is evident in the 
Indian epics the Ramayana and the Mahabharata. These are 
narrated orally to pre-school and young schoolgoing chil-
dren as well as in nuclear family settings, often in intergen-
erational contexts. They also take form as material objects 
in the form of wood and cloth puppets and toys for children 
and soft toys for infants (recall §3.3 on linking language-
readiness to material praxis); in school texts as poems or 
stories, and as multilanguage “story box” discourses (Nair 
2003b, 2011b, 2015). Both these texts, strikingly, make it a 
point to self-referentially narrate their origins; they insist 
on telling their audience why they came to be composed. 
Two types of complexity are involved—both the richness 
of the lexicon and grammar, and the diverse strategies of 
putting sentences together over an extended narrative in a 
way that not only moves forward the interaction of diverse 
characters but also places demands on the ability of listen-
ers to keep track of what these characters have done and to 
anticipate (not always correctly) what their fates may be. 
We see here that cultural evolution has supported the ex-
panded strategies of storytelling as well as the expanded 
capacity not only to understand more complex stories but 
also to become dissatisfied with overly simple stories (un-
less they are the lyrics of a song).

Indeed, making even the most elementary sense of the 
complex premises of these texts demands of an audience a 
great deal of reasoning acumen. It compels them (in India, 
as quite young children) to recognize that linguistic skill 
can evoke an emotional response to the sorrow of “the oth-
er” even if this other belongs to another species. Empathy 
and narrative creativity are inextricably interconnected (see 
the discussion if mindreading in §6.1.4). This invokes, and 
can build upon, a notion of multimodal narrative related to 
pantomime and protosign as well as early art. Clearly, such 
complexity comes long “after” the base story of human ori-
gins set forth in §§2 and 3 but does set forth ways a culture 
can build on them.

Narratives provide us with relatively low-cost means 
of taking mental risks. Consider, for example, our physi-
ological reactions when we read or listen to a ghost story or 
adventure fiction. Our palms sweat, our pulse-rates shoot 
up, and our throats go dry, even as we “know” that the 
words on the page are pure make-believe. We don’t actu-
ally have to go and climb that cliff or love that bounder in 
order to realize the dangers and aches inherent in these sit-
uations (Nair 2003b, 2011a, 2026). As suggested earlier, nar-
rative can serve as proto-theory, presenting particular hy-
potheses about phenomena in the world and a paradigm to 
explain them. This requires at least an early language that 
includes both questions and the ability to question whether 
something is not the case, and to ask what might be true 
instead. Yet, at the same time, most stories and fairy tales 
we tell children are false—they may serve to help children 
learn words and concepts (or they may help instill moral 



Holo 2: From Actions via Pantomime to Language and Narrative • 29

cerned … Yet narratives do accrue, and, as anthropolo-
gists insist, the accruals eventually create something var-
iously called a “culture” or a “history” or, more loosely, 
a “tradition.” … Institutions, too, as we know from the 
innovative work of Eric Hobsbawm [see (Hobsbawm 
& Ranger, 1983)], “invent” traditions out of previously 
ordinary happenings and then endow them with privi-
leged status.”(Bruner 1991: 18)  

As §5.2 demonstrates, children arrive at a foundational 
knowledge of their cultures via stories and myths. In that 
they tie in causal, logical explanations of actual concrete 
“events” with emotional affect in a powerful way, the “les-
sons” taught to us as children, and then throughout our 
lives through stories, lay the corner-stones for most of our 
crucial beliefs (Nair 2017, 2018). Cognitively, that is, narra-
tive seems to have evolved culturally to probe experience 
and create competing theories about the world, including 
the world of emotional experience, which is so crucial to 
cultural survival. In this sense, the expansion of narrative 
as a mental structure provided tremendous selective ad-
vantages to our species. 

However, it would be a mistake to see language alone 
as supporting the kind of social complexity that character-
izes all known “modern” human cultures, as §3.2 and the 
examples from Hindu culture in §5.2 have emphasized. 
Consider, too, a religion like Christianity that is grounded 
in the narratives (multiple, not always consistent) of the 
Bible, but central to which are patterns of ritual behavior 
in dedicated buildings involving objects deemed sacred by 
the religion, as well as paintings and music. In other words, 
such a social schema extends well beyond language into 
the reconstructed physical environment and the praxis it 
makes possible, creating a complex and distinctive niche in 
the social imaginary. 

In the spirit of HOLO 1 and 2 we stress the interaction of 
semiosphere and technosphere, and in the spirit of EvoDe-
voSocio we stress that individuals growing up in similar 
environments may differ as to exactly what collective agree-
ment, accepting a reality structured by social schemas, they 
have interiorized in guiding their own behavior. Indeed, at 
times individuals rebel (Paloczi-Horvath 1964). As a result 
they may become outcasts, or may help define a new social 
schema, as when the conflict between papal authority and 
the lusts of a king catalyzed the rise of the Church of Eng-
land. To this, we must add that the natural world provides 
implacable constraints on narrative constructions. The nar-
rative that “climate change is a hoax” may have captured 
many, but in the end the reality of increased floods and 
fires, and of mass migration induced by the loss of arable 
land, will for many people lead to a rejection of this “col-
lective fiction.”

6. THE COGNITIVE ARCHITECTURE OF
LANGUAGE ORIGINS

We first summarize Ferretti’s triadic cognitive architecture 
of mental time travel, mind reading, and navigation, while 
adding causal cognition to the triad and notes on the miss-
ing evolutionary dimension. This lays the basis for an at-

In this light, consider the importance of other “social 
facts,” such as money, religious beliefs, or socio-political 
roles, that seem to depend upon a kind of social contract. 
An emphasis on collective agreement, however, has some-
times led to a tendency to treat social facts as purely fictive, 
involving beliefs about unreal entities (be they gods, dol-
lars, or alien intelligences). However, Durkheim (2013: 21), 
who introduced the term in 1895, rightly emphasized that 
social facts are “invested with a coercive power.” They are 
the key to the construction of shared and binding social realities 
(Arbib and Hesse 1986; Searle 1995). The very language we 
speak is a social schema that organizes diverse other social 
schemas that in turn organize how we behave in a commu-
nity, including morality, religion, ideology, and economic 
roles. A somewhat different take on collectively shared sym-
bolic realities is offered by the notion of the social imaginary 
(Castoriadis 1987). We see it as dependent not only on sym-
bolic capacities in general, but specifically upon the power 
that evolutionarily modern languages have endowed hu-
mans with, to engage in flexible construal and imaginative 
narrative thinking (Bruner 1991). The hunter’s tale (§2.4) 
showed how even pantomime can allow the protonarra-
tor to characterize roles, but the flexibility of construal is 
limited without the resources of ELs/EMLs. A future chal-
lenge is to revisit this within our evolutionary framework, 
exploring how, as protolanguages and languages emerge, 
so does our power for narrative expand far beyond that 
expressible by early pantomime, supporting novel forms 
of grammaticalization, flexible construal, and imaginative 
narrative thinking in ways that yield their flowering in all 
known evolutionarily modern languages. Our account im-
plies, in fact, that narrative and conversation were impor-
tant drivers and beneficiaries of these processes.

In his “The Narrative Construction of Reality,” Bruner 
(1991) considers 10 properties of narrative. We consider 
two. First is canonicity and breach. 

“Not every sequence of events recounted constitutes a 
narrative. Some happenings do not warrant telling about 
and accounts of them are said to be “pointless” rather 
than story like. A Schank-Abelson script [(Schank & 
Abelson, 1977)] is one such case: it is a prescription for 
canonical behavior in a culturally defined situation, how 
to behave in a restaurant, say. Narratives require such 
scripts as necessary background, but … to be worth tell-
ing, a tale must be about how an implicit canonical script 
has been breached, violated, or deviated from …” (Bruner, 
1991:11) [Our italics]

Here we are concerned with the way in which a society 
may become shaped by a more or less coherent set of sto-
ries. In this regard, Bruner speaks of narrative accrual, the 
“cobbling together” of stories to bind them into some sort 
of whole. 

“Whereas sciences can go “cumulative” employing pro-
cedures for verifying the predictions of general princi-
ples [(Hesse, 1980)], “verificationist criteria have limited 
applicability where human intentional states are con-
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functions to the co-evolved expansion of cerebellum 
to provide the resources for the effective tuning and 
coordination of these capabilities.

The Great Move as charted in §1.4 posited that a major 
step in the evolution of the language-ready brain was the 
emergence of brain regions capable of representing sym-
bolic actions, but with distributed regions interacting with 
each other and with regions more directly engaged with 
sensory, motor, and emotion representations and related 
brain mechanisms shared in great part with nonhuman 
species, and not limited to primates. We suggest that this 
ability to build representations exploiting other representa-
tions, and the ability of vast regions of “neural real estate” 
open to developmental reshaping, made possible ratchet-
ing (Tennie et al. 2009) as well as graded embodiment and 
towers of abstraction (Arbib and Cuccio 2026; Arbib et al. 
2014).

These general principles inform our overall perspec-
tive, but details of brain evolution are outside our remit.16

6.1. FERRETTI’S COGNITIVE ARCHITECTURE
In responding to Ferretti’s argument that “stories came 
first,” we stressed that stories as we know them today did 
not come before language. Our purpose in this section is to 
place the three elements of Ferretti’s cognitive architecture 
– mental time travel, mental space travel, and mindread-
ing—in an evolutionary framework. POLE holds that the 
language-ready brain could from the start support simple 
protolanguages and protonarratives but that tens of millen-
nia were required before the emergence of early languages 
via culturally-led biocultural evolution, with evolution-
arily modern languages being “recent” on our evolution-
ary timescale (§7). In the same spirit, we will argue that the 
language-ready brain of early humans could support only 
a primitive form of Ferretti’s triad, and that, following our 
EvoDevoSocio framework, it required enculturation in in-
creasingly language-rich and narrative-rich societies to re-
shape human brains to support the triad as humans know 
it today. But first we add causal cognition to the triad.

6.1.1. Causal Cognition
Ferretti and Adornetti (2021) ask,

“How … can one explain, without reference to cognitive 
systems, the ability to judge the coherence of what the 
interlocutor is saying in relation to what he or she has 
said before, or the ability to grasp the interlocutor’s in-
tentions in order to understand where his or her speech 
is going? Evaluating the coherence of a speech requires 
the ability to move forward and backward in time, … 
[while] grasping the interlocutor’s intentions calls into 
play mindreading devices …”

This concern for coherence leads us to add causal cogni-
tion to the triad. Non-human animals understand the direct 
effects of their own bodily actions, but when it comes to 
reasoning about causes that are detached from their bod-
ies, they show little understanding of the intermediate and 
hidden “forces,” whether physical forces or intentional 

tempt to offer a more comprehensive evolutionary cognitive 
architecture within our EvoDevoSocio framework, inte-
grating the biocultural evolution of POLE with the Post-
POLE progression from protolanguage to evolutionarily 
modern languages. It is crucial to our evolutionary frame-
work that pantomime provides a bridge between practical 
skills and communicative skills.

The recent success of Large Language Models and 
other AI systems has demonstrated the immense power of 
large networks of adaptable artificial neurons to process 
language (language prompt in → language response out), 
but these are a far cry from models of how the human brain 
evolved to become language-ready, or how cultural evolu-
tion developed social groups in which individuals can gain 
mastery of the complex linkages of semiosphere and tech-
nosphere within the physical environment. Our task is now 
to sketch the evolution of cognitive architectures adequate 
to this task. As background for this effort, we add four ob-
servations on brain evolution.
1.	 The brain is not organized in terms of separable cir-

cuits devoted to separate (e.g., cognitive) functions—
rather such functions are mediated by the competition 
and cooperation of activity in diverse regions. Yes, 
brains have regions whose lesion can destroy specific 
abilities but this does not imply that they alone sup-
port the ability, and we can find regions with “pri-
mary functions” such as the role of primary visual 
cortex—but even this region can respond to auditory 
signals, and visual experience depends on its interac-
tion with diverse other regions.

2.	 Brain regions that evolved to help support ancestral 
functions can be rewired through experience (possi-
bly socially mediated) to support new functions. This 
underlies our notion that it took primarily cultural 
evolution from a language-ready brain to a brain that 
would become language-using in children who devel-
oped in a language-using community and that the fine 
structure, at least, of the brain is transformed in the process. 

3.	 The English neurologist Hughlings Jackson (1878–79) 
viewed the brain in terms of levels of increasing evo-
lutionary complexity. Observing his neurological 
patients, he argued that damage to a “higher” level 
of the brain caused the patient to use “older” brain 
regions in a way disinhibited from controls evolved 
later to reveal behaviors that were more primitive in 
evolutionary terms. As the brain evolves, it exhibits 
new patterns of neural activity which can provide 
new “neuro-ecological niches” for reorganizing neu-
ral circuitry to exploit those patterns. Once such new 
circuitry evolves, there is a new “information envi-
ronment” for the earlier circuitry—so it may evolve in 
turn to exploit these new patterns (Arbib 1991).

4.	 Genes can change the growth potential for cell mor-
phology and connectivity, but these changes may af-
fect whole regions of the brain rather than a single re-
gion. For example, Barton (2012) argues that genetic 
specification of cerebellum and neocortex are closely 
coupled, and so we may link expansion in cerebral 
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man use of manual and vocal gestures. However, they all 
lack the open-endedness offered by pantomime.

6.1.3. Mental Time Travel
In discussing POLE-4a and POLE-4b, we saw basic panto-
mime corresponding to one action-object pair as providing 
a unit within what may be a larger performance of pan-
tomime—as might occur in teaching the various stages of 
a skill, in developing a protonarrative, or in social coordi-
nation of multifaceted behaviors. The example of a hunter 
returning from a hunt showed that even a protonarrative 
can be based on the recall of past events. Similarly, we en-
visioned pantomimes that invite group members to join the 
mimer in hunting for prey. Both examples involve some 
element of “mental time travel” (Cheng et al. 2016; Sudden-
dorf and Corballis 2007; Suddendorf et al. 2009)—the abil-
ity to recall past episodes and imagine novel ones, at least 
in making plans for future action. However, the “mental 
time travel” of our hunter is vastly simpler than the men-
tal time travel of today’s language-using humans. We thus 
add to the POLE sequence the proviso that a language-
ready brain must already have had the ability to recall past 
episodes and imagine novel ones. Moreover, the examples 
in §5 show that human narrative extends far beyond the 
physically experienced past and the here-and-next into the 
realms of imagined realities.

Mental time travel and navigation in space are cru-
cially interlinked. Certain animals can cache food at spe-
cific places during one season and recover them at another 
season, and this cognitive map is updated each time the 
animal empties one of its caches or visits the cache and dis-
covers that another animal has removed the food (see Olton 
et al. 1980 for a related lab study of rats in mazes, while 
C.C. Smith and Reichman 1984 review studies of the evo-
lution of food caching by birds and mammals). However, 
remembering where one cached food some months ago is 
very different from remembering when it was cached. Cer-
tainly, animal behavior is regulated internally by their cir-
cadian rhythm and externally by the ability—in many cases 
thanks to genetic underpinnings—to adapt to the chang-
ing seasons. But this “pre-Great Move” capability is very 
different from the sort of time humans have now become 
enculturated to, in which the time of year is specified by the 
date on a calendar, and the time of day is specified down to 
the minute or even more precisely by a clock.

The calendar and the clock are human inventions post-
dating the rise of EMLs, but we hypothesize that the human 
ability to tell autobiographical narratives is both unique to the 
Homo lineage, and universal in sapiens populations, with 
the development of autobiographical memory and narra-
tive forming yet another expanding spiral. Recall from §5.1 
the study by Zlatev et al. (2024) of the limitation of even 
modern pantomime in expressing achronological narra-
tives, even though breaking chronological order is a key 
property of narrative. Causal cognition is one of the abili-
ties underlying the ability to over-ride chronological or-
der. Similarly, autobiographical memory may be enriched 

mental states, that are central in human thinking (Povinelli 
and Penn 2011; Tomasello 2010). Gärdenfors and Lombard 
(2020, 2024) argue that there has been coevolution between 
the manufacturing and use of tools and advanced forms of 
causal cognition in the Homo lineage. With the aid of tools 
such as throwing spears, bow and arrow, and poisoned 
arrows, humans can extend the effects of their actions in 
space and time. 

Human causal cognition forms the basis for our under-
standing of events (and thus enriches the three components 
of Ferretti’s triad). Causal cognition of events allows us to 
speculate about potential outcomes of actions, test and re-
adjust our imaginative hypotheses, and shift attention from 
one target to another. It thereby allows new types of gener-
alization in comparing events (Gärdenfors et al. 2018). An 
anthropological example (Liebenberg 1990) is that when 
hunting with poisoned arrows, Kalahari San people en-
gage in “speculative tracking,” using working hypotheses 
gained from the signs left by an animal, socially and ex-
perientially gained knowledge about the behaviors of the 
animal, and of the landscape in which the tracking is taking 
place. Based on these imaginative constructions, the hunter 
creates predictions in ever-changing circumstances involv-
ing a continuous cognitive process. The upshot is that such 
event cognition allows for more complex causal thinking 
to evolve.

6.1.2. Navigation in Space
Any animal that needs to forage for its food, find places to 
sleep, or know where it may be safe from predators must 
be capable of navigation in space. This involves, at least in 
simple form, having brain structures (and not just a hip-
pocampus: Arbib 2021: Section 6.3) that support a cognitive 
map, knowing an increasing number of significant places 
in its environment and the means to get from one to an-
other in ways that depend on the animal’s current motiva-
tion. Navigation may involve both the memory of habitual 
routes and the ability to get to a suitable place via a detour 
when the habitual route is disrupted (for example, by the 
presence of a predator). In addition, we know that such a 
cognitive map is malleable. But without at least protolan-
guage to name places or provide criteria to recognize them, 
and to indicate how one gets to the next, one cannot com-
municate about a new and complex route that may go be-
yond what can be seen as the route is explained—and even 
less can one build narratives describing new landscapes, 
whether real or imagined, and the adventures that might 
be had as one traveled there. Contrast the waggle dance of 
bees (von Frisch 1954, 1967) that enables bees to share the 
location of a new pollen source they have discovered. The 
waggler must have a short-term memory of the direction 
and distance of the food source from the hive and encode 
that in the dance after returning to the hive. The bee’s “lan-
guage” is a genetically-encoded system restricted to com-
munication encoding the location of pollen. Research in 
animal communication continues to surprise us with other 
communication systems, some completely alien to the hu-
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us, we may well seek consciously to evaluate the “mental 
state” behind that smile—are they smiling “with me” or 
“at me”? This, of course, is the stuff of narrative. Indeed, 
the “Narrative Practice Hypothesis” claims that “children 
normally achieve folk psychological understanding by en-
gaging in story-telling practices, with the support of others. 
The stories about those who act for reasons—i.e., folk psy-
chological narratives—are the foci of this practice. Stories 
of this special kind provide the crucial training set needed 
for understanding reasons” (Hutto 2007). Again, we see the 
relation of causal cognition to narrative, and the suggestion 
that the search for reasons (Homo quaerens and narrans) co-
evolves with the expanding power of languages. Gärden-
fors (2024) sees mindreading as an important extension 
of human causal cognition, raising the issue of just what 
mechanisms related to causal cognition must be included 
in the definition of the language-ready brain.

The stories we hear (and the accompanying pictures) 
can expose us to a range of human and nonhuman behav-
iors and an otherwise scarcely accessible understanding of 
“what the other person is thinking and how that will affect 
their behavior.” We have come a long way to develop lan-
guages and cultures rich enough to support a folk psychol-
ogy in which mental states can play a central role. We can 
see evolutionary precursors of this in the mother caring for 
an infant in many mammalian and avian species, but lin-
guistically supported human intersubjective understand-
ing comes at the end of a long road of biocultural coevolu-
tion of social interaction and communication, supporting a 
rich understanding of the mental states of others, express-
ing that in language, and building imaginary scenarios of 
the mental states of protagonists in complex narratives. All 
this supports the view that mindreading, too, is a co-evo-
lute of language for narrative. Mindreading applies even 
more strongly to conversation, in which speakers combine 
their past knowledge of an interlocutor, and of previous 
communicative exchanges and the state of a current con-
versation to build a complex discourse model of what other 
speakers know, how they are feeling, and what they care 
about. 

6.2. EVOLUTION OF THE HUMAN COGNITIVE 
ARCHITECTURE
Having placed Ferretti’s cognitive architecture in an evo-
lutionary frame, we now provide a perspective on how 
cognitive architecture evolved to support narrative and 
conversation as well as teaching and social coordination, 
starting with pantomime. In doing so, we make explicit 
the cognitive architecture implicit in earlier sections. The 
aim here is to assess what was in place before and after the 
Great Move, incorporating the lessons from POLE, while 
stressing that what is unique about human cognitive ar-
chitecture is that it depends not only on brain and body 
of the individual but also, in terms of the EvoDevoSocio 
framework, is crucially reshaped by the biocultural niche 
(including technosphere and semiosphere) in which the in-
dividual develops.

when a new episode evokes associatively some earlier epi-
sode that then triggers contemplation of a relationship be-
tween those episodes that one had not registered before. 
All this may occur when one tells a story about one’s past. 
Perhaps more tellingly, mental time travel in modern hu-
mans supports not only narratives grounded in memory of 
past episodes but also can escape the past and the known 
environment to support those feats of imagination that can 
make narratives so appealing (Addis and Schacter 2012; 
Addis et al. 2007; Schacter and Addis 2020).

6.1.4. Mindreading
How does someone tell a story or carry a conversation that 
the hearer will find interesting? The secret here depends 
on the individual development of the storyteller informed 
more by experience of hearing others tell stories than by the 
general structure and evolution of their cognitive architec-
ture, but also on the capacity for empathy stressed in §5.2. 
Here we relate empathy to mindreading.

Most animals have evolved responses (sometimes 
shaped by learning from experience) to tell predator from 
prey and to use observations of the action of the prey or 
predator to interpret behavior by attributing behavioral dis-
positions to others. Turning to conspecifics, recall Charles 
Darwin’s (1872) comparison of human emotional expres-
sion with that in animals §1.3). It places the external role of 
emotion within a comparative, and thus implicitly evolu-
tionary, framework. Animals could adjust their behavior 
in relation to a conspecific based on the other’s facial (or 
other) “emotional” expression as a cue to behavioral dispo-
sition, without any attributions regarding the inner state of 
the conspecific. But responding to such cues is a long way 
from a “folk psychology” enabling the interpretation of the 
actions of other people in terms of posited (but not directly 
observable) mental states. 

This capacity for “mindreading,” that is inferring the 
intentional states of others from their behaviors and utter-
ances, is often designated Theory of Mind. However, our 
use of the terminology of “mindreading” does not signal 
adherence to its explanation in terms of “theory theory” 
(Leslie 1987) or “simulation theory” (Gallese and Goldman 
1998). We agree, rather, with Gallagher and Hutto (2008) 
that we come to understand the minds of others through 
intersubjective perceptual processes, pragmatically con-
textualized comprehension, and, ultimately, linguistically 
organized narrative competence. Indeed, when Gallagher 
and Hutto say “In seeing the actions and expressive move-
ments of the other person one already sees their meaning; 
no inference to a hidden set of mental states (beliefs, de-
sires, etc.) is necessary,” they later concede that such pri-
mary intersubjectivity (Trevarthen 1979) underpins devel-
opmentally later practices that may involve explaining or 
predicting mental states in others—citing Stern’s (1985) 
“layered model” in which developmentally primary un-
derstandings come to operate in parallel with more ad-
vanced ones. Consider that we may directly “see the mean-
ing” of a smile in some cases and respond nonconsciously, 
but when someone we have learned to mistrust smiles at 
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human speech possible.
Starting from this basis, our account integrates the tech-

nosphere (material praxis and creature-induced changes to 
the physical environment) and the semiosphere (including 
creature-induced changes to the social environment) in 
both the evolution of the language-ready brain and sub-
sequent evolution of languages, emphasizing the ability 
of children to acquire the language of their community as 
their interactions within the technosphere and semiosphere 
both expand. 

By taking manual dexterity as a crucial evolutionary 
component we thus go far beyond theories that focus pure-
ly on the emergence of grammar or narrative, or those fo-
cused solely on spoken languages. 

With this we turn to post-LCA-ga features of Cognitive 
Architecture that emerged on the path to various species 
of Homo.
•	 CA3) Complex action recognition and complex imita-

tion (POLE-3). This is relevant to the faster transmis-
sion and improved accuracy of practical skills as rec-
ognition of subgoals is augmented by observing and 
incorporating various movement details of the actions 
involved. 
This is not only beneficial relatively early in the path 

from LCA-ga, witness the mastery of Oldowan stone-tool-
making, but also creates the capability of modern children 
for acquiring the meanings (communicative goals) and the 
phonology (movement details) of their (spoken or signed) 
language. It also provides a substrate for the development 
of teaching by demonstration and pantomime.

6.2.2. The Great Move
•	 CA4) Pantomime for teaching, social coordination, 

protoconversation, and protonarratives (POLE-4a, 4b, 
and 5). Hominins complemented complex action rec-
ognition and imitation with the development of teach-
ing relationships wherein teachers came to control the 
acquisition of certain skills via demonstration and pan-
tomime. Simultaneously, pantomimes were increas-
ingly used to support social coordination and could 
serve simple forms of both protoconversation and 
protonarratives. Crucially, pantomime offers an open-
ended system for communication, understood as such 
by both mimer and observer.
Linking back to HOLO 1 (d’Errico et al. 2027 [this is-

sue]), we stress that this affects the technosphere as well 
as the semiosphere. Increased means for teaching and so-
cial coordination more generally meant that more com-
plex skills and the consequent changes in material objects 
and practices could emerge that could in turn support the 
development of novel pantomimes and means to employ 
them. 

The key transition from demonstration (where the 
teacher simply executes a skill, albeit with some pauses 
and exaggerated movement to enable another to possibly-
acquire the skill through complex imitation) to pantomime 
(and other forms of social coordination) depends on an 
open-ended mechanism whereby a widening circle of ac-

6.2.1. Before the Great Move
Moving beyond the frogs of §1.4 but starting before LCA-
m and LCA-ga, we note the rich evolutionary basis shared 
by diverse mammals, rooting the biocultural evolution of 
language in the diverse sensory, motor, motivational, and 
other systems that serve (not only) mammalian social inter-
action and survival.
•	 CA1) Generic Mammalian Cognitive Architecture. 

All mammals have sophisticated sensory, motor and 
motivational systems for interacting with the environ-
ment in ways that involve both individual action and 
social interaction to meet needs for nutrition, threat 
avoidance, and reproduction. The ability to recognize 
and interact with prey, predators, conspecifics, and 
potential mates are all provided, but different species 
will have different investments in caregiving. They can 
navigate in space, and have diverse abilities for learn-
ing, including some procedural learning and episodic 
memory. 
In other words, many creatures have the “pre-Ferretti 

triad.” They have (limited) episodic memory, spatial navi-
gation, and some ability to recognize the behavioral dispo-
sitions of others. Mammals have enlarged cerebral cortices 
compared to other species, and primates are notable for 
their enlarged forebrains. This trend continues in the Homo 
lineage (though Neanderthals had somewhat larger brains 
on average than sapiens) but in relation to the Great Move 
(§1.4), this is not an add-on of a general-purpose computer 
but the emergence of a network of “semi-general” brain 
regions with differential connectivity and neuron distri-
butions, with the power of the brain increasing both with 
number of neurons and the integrated diversity of these re-
gions and the socio-ecological niche in which each animal 
develops.
•	 CA2) Distinctive Primate Cognitive Architecture 

centered on manual dexterity, as of LCA-ga (POLE-
1 and 2). LCA-ga primates (on the evolutionary path 
to great apes, Australopithecus, and the Homo lineage) 
had, crucially, manual dexterity, an ability to recog-
nize the actions of conspecifics, and the ability to learn 
new manual skills through emulation that rested on 
imitation by behavior parsing—recognizing subgoals 
in the observed skills but with little or no attention to 
the trajectories of movements observed to bridge these 
subgoals. Communication involved a limited set of 
species-specific calls plus a small innate repertoire of 
manual gestures augmented by a few gestures devel-
oped through ontogenetic ritualization by dyads. Dif-
ferent species exhibited a range of group structures 
and dominance patterns.
Such manual dexterity is well established and engages 

some simple tool use, but the motor control of vocalizations 
is limited. The path from LCA-ga to Homo involved diverse 
changes, including the development of opposable thumbs, 
bipedalism, and reshaping of the skull but we emphasize 
manual dexterity while briefly noting the significance of 
changes in vocal musculature and neural control that made 
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ating patterns of cultural evolution. 
Indeed, changes from the brain of Homo erectus (cranial 

capacity: ~600–1,100cm³) to Homo sapiens (cranial capac-
ity: 1,300–1,400cm³) (Leigh 1992; Smithsonian-Institution 
n.d.) may have converted a “ready-for-complex-protol-
anguages” brain to a “ready-for-evolutionarily-modern-
languages” brain. This evolution may have supported the 
cognitive changes of §6.1, with the H. erectus brain being 
language-ready but limited in its capacity to extend the 
semiosphere and technosphere beyond the reach of com-
plex protolanguages (but note too the changes in brain 
size from early to late H. erectus). This would have yielded 
a sapiens brain with an expanded capacity and the capa-
bility to provide the cognitive foundations necessary for 
cultural evolution to begin to predominate over biological 
(gene-based) evolution, allowing successive generations 
to develop languages of increasing complexity, eventually 
leading to evolutionarily modern languages.17 This pro-
cess, however, presumably also depended on social and 
motivational factors—such as increased tolerance, shared 
attention, and cooperative teaching—which scaffolded the 
effective transmission and stabilization of communicative 
systems. We say “predominate over” rather than “obviate” 
because Baldwinian evolution (Baldwin 1896; Waddington 
1953) may have played a role in favoring genetic changes 
that supported performance of certain cultural innovations 
(as may have occurred in supporting neural mechanisms of 
Speech-1 that increased efficacy in Speech-2).

6.2.3. Exploiting the Great Move
Our claim is that once humans had brains and bodies situ-
ated in a technosphere and semiosphere at the level of 
CA5 (POLE-7), their brains were at least complex-proto-
language-ready but that increase in brain capacity rather 
than “language genes” yielded brains that supported the 
cultural evolution (perhaps with an assist from Baldwin-
ian evolution) that led from protolanguages to modern 
language, together with the partnership between caregiv-
ers and children enabling children to become part of the 
(proto)language community in which they were raised. 
•	 Post-POLE: Cultural evolution came to predominate 

over biological evolution as language emerged from 
protolanguage, with a widening of the lexicon accom-
panied by a compositional semantics supported by con-
struction grammars for combining word meanings to 
express and comprehend an expanding range of novel 
meanings. These expansions in the semiosphere co-
evolved with expansions in the technosphere as well as 
supporting the increased sophistication of social sche-
mas that supported and constrained the emergence of 
complex societies in which the here-and-next of behav-
ior became increasingly intertwined with the worlds 
of imagination. We posit that by this stage, the EvoDe-
voSocio-supported cognitive architecture of humans 
included causal cognition, mental time travel, mental 
space travel, and the ability to attribute mental states to 
others in shared, intersubjective universes of discourse.
Having completed our analysis of the expansion of 

tions (and related objects) gain representations outside the 
basic sensorimotor circuitry that supports communication. 
Such pantomime involved a new social understanding of 
both the producers and interpreters of the pantomimes. 
As a result, a person could perform the bodily movement 
of an action in the absence of objects with the expectation 
that someone else could interpret this as communicating 
the need for an object or some associated behavior (an in-
terpretation heavily dependent on context), rather than a 
failed attempt at some practical action. We also noted that 
one member of a dyad might come to understand a ritual-
ized version of such a pantomime, but we distinguished 
this from conventionalization.
•	 CA5) The Great Move continued—from pantomimed 

actions to conventionalized protowords and protol-
anguages (POLE-7). The pantomimes of CA4 were still 
within the range of bodily actions (even if somewhat 
ritualized), while in the vocal domain some ritualized 
imitations of sounds might come to indicate certain 
courses of action via sound symbolism. However, in 
each case, the systems involved were expressive of 
how early humans might have reacted to seeing or 
hearing some changes in the physical and social world 
around them, and determining how to react on pos-
sibly incomplete cues. But with CA5, a great change 
occurs. As conventionalization builds on ritualization, 
members of a large group recognize that they are not 
dealing with a fixed set of communicative gestures 
but rather that they have access to an open-ended set 
of protowords that can be created and shared by the 
community. These can be introduced to better describe 
the world around them and refine their behavior ac-
cordingly (even though as yet they lacked the ability 
to put such realization into words). We use the term 
protolanguage for this open-ended set of protowords as 
shared by a community, noting that the same mecha-
nisms that might at first yield micro-protolanguages 
for subgroups with particular concerns (foraging, 
hunting, child rearing, tool making, and so on) could 
later reorganize these into a shared (and dynamic) pro-
tolanguage shared by the community.
In particular, conventionalization supports the increas-

ing use of “protowords” that can bear little trace of their 
“etymology” in embodied action and perception. In par-
ticular, different protowords may emerge for conveying an 
overall behavior or situation as well as key components. At 
this stage, we can begin to see ratcheting take hold, as con-
ventionalized communication can support rapid instruc-
tion about how to assemble known skills in facing new 
challenges, once someone has figured out an assemblage or 
script that works.

The Great Move (§3.1) was supported by the expansion 
of neocortex in primates, but its scope expanded with CA4 
and CA5. At this stage, the biocultural evolution that sup-
ports modern humans came to play less of a role since it 
had now created far more “neural real estate” than needed 
at stage CA5—but exploiting this neural real estate in social 
systems of increasing complexity laid the basis for acceler-
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supported the “recent” emergence of writing, and the later 
emergence of number systems, and “languages” for the 
specialized expression of, e.g., mathematical reasoning and 
chemical notation. 

7. TOWARDS A NEW TIMELINE
Our two papers together offer a comprehensive account 
of the open-endedness of the linked evolution of semio-
sphere and technosphere. The top panel of Figure 2 offers 
a speculative timeline for the HOLO 2 account of language 
origins. We align this protolanguage-to-language timeline 
with four timelines based primarily on HOLO 1 (d’Errico et 
al. 2027 [this issue]) for selected population varieties in the 
human lineage, major geographic expansions of hominins 
starting from Africa, material sign forms and types, and 
tool technologies. 

We emphasize again the inherently polycentric nature 
of this process. Evolutionary steps occurred asynchro-
nously across different regions and populations, reflect-
ing diverse ecological and cultural contexts and ensu-
ing needs that may or may not have been addressed by a 
complexification in material culture and communication 
systems. Some traits may have spread through cultural 
contact, while others emerged independently in separate 
processes. Innovations were lost in some populations and 
reacquired later, further complicating the evolutionary se-
quence. Nonetheless, the cumulative effect is that, despite 
individual variations, all contemporary humans have the 
cognitive architecture charted in §6, no matter what their 
material and linguistic circumstances.

7.1. LCA-m AND LCA-ga
Monkeys have continued evolving since LCA-m and great 
apes have continued to evolve since LCA-ga but we used 
shared abilities of monkeys and great apes, respectively, to 
hypothesize the following:
•	 POLE-1. LCA-m (around 25 Mya): LCA-m had manual 

dexterity, an ability to recognize the actions of conspe-
cifics, and the ability to learn new manual skills, but 
little in the way of imitation. Communication involved 
a limited set of species-specific calls and facial gestures.

•	 POLE-2. LCA-ga (around 7 Mya): LCA-ga preserved 
the ability for dexterous manual actions and for recog-
nition of actions by others, plus a simple imitation sys-
tem for emulation of manual actions based on trying to 
replicate achievement of subgoals than the means used 
by another to achieve them. A small innate repertoire 
of manual gestures could be augmented by novel com-
municative gestures developed within a dyad or group.

7.2. 3,000,000 TO 800,000 YEARS AGO
Primitive versions of the stages we chart next may be seen 
in present-day monkeys and great apes, but pointing be-
havior, for example, is unknown in these primates in the 
wild. Again, monkey calls that draw attention to threats are 
very different from drawing attention to details of ongoing 
behavior let alone developing and living within the com-
plex physical and symbolic worlds of modern humans. 

cognitive architectures supporting POLE-1 through POLE-
7, we turn to the Post-POLE stages of the polycentric evo-
lution of Simple Protolanguages (PL) → Expanded Protol-
anguages (EPL) → Early Languages (EL) → Evolutionarily 
Modern Languages (EML). We see this process as direction-
al, but we emphasize that the stages that we postulate are 
not defined by fixed boundaries.
•	 CA6) Simple Protolanguages (PL) → Expanded Proto-

languages (EPL). Simple protolanguages enabled teach-
ing and social coordination based on conventionalized 
protowords, whether signed or spoken. Expanded pro-
tolanguages emerged with increased displacement in 
the use of protowords and the emergence of simple 
combinatorics to support limited co-ordinate construc-
tions and basic narratives that convey event sequences. 
In the process, protowords became words or yielded 
words by processes such as fractionation to become 
identified by their roles in certain constructions.

•	 CA7) Expanded Protolanguages (EPL) → Early Lan-
guages (EL). With progressive lexicalization and gram-
maticalization but no sharp transition, expanded pro-
tolanguages shaded into early languages with nominal 
modification and phrasal recursion and the develop-
ment of narratives expressing causality, motivation, 
and individual and group identity.

•	 CA8) Early Languages (EL) → Evolutionarily Mod-
ern Languages (EML). Evolutionarily Modern Languages 
(EML) emerge through differentiated socio-cultural or-
ganization that allows for, and is supported by, com-
plex multimodal narratives, blending everyday expe-
riences with the social imaginary and facilitating the 
construction of complex symbolic identities.
In terms of Ferretti’s triad (§6.1), we insist on a coevo-

lutionary spiral linking (proto)language to the increasing 
emergence of autobiographical memory as mental time 
travel emerged from memory of single behavior-relevant 
episodes in concert with the development of folk psychol-
ogy and mind reading and the emergence of the ability to 
extend the scope of navigation from “real” to imaginary 
worlds. In the process, the subtlety of causal cognition ex-
panded with the availability of languages with which to 
discuss it as humans became both Homo quaerens and Homo 
narrans.
•	 CA9) The technosphere increasingly supports the 

semiosphere. This catch-all builds on the observation 
that language is only one, if the most socio-cognitively 
flexible, part of the semiosphere. Drawing, writing, 
photography, and video and, increasingly, computers 
all support an expanding semiosphere.
We saw in HOLO 1 that diverse artifactual and natural 

objects, constructed spaces, and enacted rituals structure 
human behavior, whether or not their meanings are also 
expressed in words. As the semiosphere expands, along 
with innovations in the technosphere, languages change 
to include technical registers and jargons to express data 
and arguments in the sciences, and the languages of law, 
theology, philosophy, and more. We explored relevant ar-
tifacts in §3.2, where we noted how archewriting may have 
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Figure 2. Timelines for hypothesized Stages in Language Origins in HOLO 2 (top panel) in comparison with timelines assessed in 
HOLO 1 (lower panels). A broken and faint segment indicates the earliest plausible date for an innovation or taxonomic variety while 
a solid segment marks (in all but the top panel) the earliest securely attributed appearance of an innovation or taxonomic variety, given 
the available data. The (a, b, c, d) color coding of the top panel offers tentative suggestions about the level of (proto)language needed to 
support the activities charted in the lower panels (figure by Francesco d’Errico and Chris Sinha).
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as a means to achieving symmetrical forms, and prepar-
ing striking platforms. These steps require a high degree of 
precision and an understanding of the mechanical proper-
ties of stone, making pantomime an effective medium for 
conveying subtle techniques. Subsequent conventionaliza-
tion of pantomimes may have assisted the emergence of 
shared symbols by a group. The ability to represent some 
actions symbolically (perhaps in a manner that integrates 
both action and affordance) through gestures and sequenc-
es removed from direct interaction with the objects them-
selves, would have been crucial. 

Pantomime of recent events could provide an early 
form of protonarrative. Pantomime of possible forthcom-
ing events could be the basis for coordinated planning of 
group activities. But pantomimes can be ambiguous and 
limited in the types of meanings they can convey. They be-
came conventionalized and then varied in arbitrary ways 
to convey new meanings. Protowords, whether spoken or 
signed, began to cohere into larger systems of communica-
tion, starting perhaps with limited micro-protolanguages. 
POLE-7 is the crucial point in the evolution of symbol-read-
iness—the Great Move of being able to freely create novel 
communicative acts while meeting the parity condition 
that at least some observers can “get the message” and, if 
desired, master the use of this protoword in appropriate 
circumstances.

As we have noted, the relative timing of flexible vo-
cal control and learning and the development of protosign 
remains a topic of continuing discussion. Whatever the 
resolution of this debate, we argue that communicative 
gestures based on protosign were gradually accompanied 
by increasing use of vocalizations, with a progressive shift 
toward protospeech. HOLO 1 documents evidence that the 
separation between H. sapiens and Neanderthals may have 
occurred around 500 Ka to 700 Ka and that between Nean-
derthals and Denisovans around 400 Ka to 500 Ka. This is 
consistent with the notion that late Homo erectus popula-
tions had language-ready brains by 400 Ka. However, the 
brain of H. erectus differs greatly from that of sapiens, and 
so we posit that by perhaps 150 Ka, capacities for culturally 
evolved behaviors that had increased through Baldwinian 
evolution (Baldwin 1896; Waddington 1953) and the con-
tribution of other mutations to human variation may have 
converted a cognitive architecture that was ready for some 
complexification of protolanguages to one that could sup-
port the ready sharing of innovations that could lead to 
early languages.

That said, we do not assume that a language-ready 
brain emerged abruptly. We suggest that key ingredients—
such as enhanced manual control, action recognition, vocal 
flexibility, and shared intentionality—were already present 
to at least some extent well before the split and were grad-
ually assembled over a longer evolutionary timescale. In 
this perspective, the period between ~600 and 400 Ka (see 
HOLO 1) may mark not the origin of language-readiness, 
but a phase in which these capacities became sufficiently in-
tegrated and stabilized to support sustained cultural com-
munication. At present, the archaeological record, while 

POLE-3 charted the emergence post LCA-ga of the abil-
ity for both complex action recognition, the ability to recognize 
in the behavior of others various movement details of actions 
within it (with limitations based on the familiarity of the 
component actions and the complexity of the assemblage), 
and the ability to exploit this to support complex imitation 
(and not just emulation) of observed skills, based on try-
ing to replicate not only achievement of a goal but also the 
means used by another to achieve it. This was perhaps not 
fully developed in the Oldowan, but was probably crucial 
in the Acheulean and certainly in the advanced Acheulean, 
after 600-400 Ka (see HOLO 1, as well as Sanchez-Dehesa 
Galan and Pelegrin 2024; Shipton 2019).

However, imitation is not the same as teaching, whose 
emergence from demonstration and then pantomime was 
posited by POLE-4. We noted that such demonstration can 
precede the use of symbols understood as such, but may 
rely on teachers’ awareness that they are showing learn-
ers how to perform a task or solve a problem. The inten-
tion of teachers is that their learners exhibit the appropriate 
movements for each action, and perform these actions, not 
a fixed ordering but reflecting the available affordances for 
the achievement of current subgoals. Both demonstration 
and pantomime must be combined with drawing atten-
tion. This does not need a protolanguage at early stages, 
but some indication from the practitioner to the apprentice.

Leadbeater et al. (2006) suggest that in the context of 
the evolution of teaching behavior, “teaching” should in-
clude not only the transfer of skills but also the transfer 
of concepts, rules, strategies and narratives, but we locate 
these much later in the timeline, perhaps less than 400,000 
years ago. The levels involve increasing demands on inten-
tions and communication and involve different degrees of 
cultural transmission in their temporal and social dimen-
sion. 

Some early Oldowan assemblages exhibit systemati-
cally biased patterns of flake detachment that are under-
determined by the morphological variability of Oldowan 
cores, suggesting (Stout et al. 2010) a learned tendency to 
select targets in relation to the position of previous detach-
ments. But there are long periods of relative stasis in our 
early history. Oldowan technology lasted for over 1 mil-
lion years, overlapping the start of the Acheulean 1.6 mya, 
a technological niche that persisted in some regions until 
around 130 ka, with a 0.76 Ma stasis in the early Acheulean. 
The relative stasis of Oldowan tool-making exhibits trans-
mission of a few basic discoveries rather than emergence of 
a general skill for tool making, suggesting that while com-
plex action recognition may have been in place, teaching 
may have been very limited compared to that which sup-
ported late Acheulean developments.

7.3. 800,000 TO 400,000 YEARS AGO
Pantomime may have been instrumental in conveying how 
to properly grasp and use stones as hunting weapons, pro-
cess and prepare animal skins for clothing, or produce fire. 
In lithic technology, the later phases of refined Acheulean 
biface production included the careful thinning of edges 
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modern languages. These languages supported the sym-
bolic communication of shared meanings and expression of 
novel meanings, independently of pantomimes. Such de-
velopments would support caregivers and teachers as they 
began not merely to direct attention, but to enable learners 
to grasp relationships between concepts, explaining rela-
tionships between concepts with displaced reference, and 
the expression of causal relations between abstracted en-
tities. Teaching by explaining such relationships involves 
displaced communication and causality. It relies on attri-
butions to others of mental states, including the ability to 
ask questions to ascertain the knowledge states of others, 
and is facilitated by communicative systems that support 
questioning, negation, and the flexible combination of ele-
ments. The emergence of such capacities would also enable 
new forms of social interaction extending beyond immedi-
ate practical concerns—asking questions that may not have 
immediate answers (Homo quaerens), as well as early forms 
of narrative that provide group-acceptable accounts, con-
stituting the seeds of myth. Increasing time spent in verbal 
interaction—chatting, gossiping, complaining, storytell-
ing—would further stabilize and elaborate these commu-
nicative practices. What characterizes this stage is not the 
first appearance of these capacities, but their progressive 
conventionalization, integration, and open-ended recombi-
nation within increasingly structured communicative sys-
tems. This stage was most likely achieved by Neanderthals 
and early Homo sapiens, and possibly by Denisovans, al-
though the trajectories of these developments likely varied 
across populations.

7.6. 60,000 YEARS AGO TO PRESENT
HOLO 1 reviewed evidence of innovations in both techno-
sphere and semiosphere before the Later Stone Age from 
Africa and Upper Paleolithic from Eurasia. This period in 
tool manufacturing persists until the advent of agriculture 
around 12 Ka. In Eurasia, the Upper Paleolithic extends 
from approximately 45 ka to the end of the Pleistocene; the 
African Later Stone Age has a different, regionally vari-
able chronology. Bow and arrow technologies are probably 
present in southern Africa by 60 Ka. Eyed needles appear 
c. 40 Ka in Asia and 26 Ka in Europe. Microblade technolo-
gies to manufacture composite points for spears, burins for 
working antler, bone, and ivory, bone harpoons and spear 
throwers made of wood, bone, or antler appear during the 
Eurasian Upper Paleolithic. 

This period is also marked by an unprecedented ex-
pansion of symbolic innovations, including a wide variety 
of personal ornaments identifying distinct social groups, 
complex burials with grave goods and evidence of ritual 
practices, extensive cave art featuring naturalistic depic-
tions and abstract motifs, portable art objects, and the use 
of pigments and engravings to communicate and express 
identity and beliefs. Furthermore, variations in these sym-
bolic and technological expressions suggest cultural re-
gionalization that may reflect ethnolinguistic diversity, 
pointing to a complex mosaic of early human societies with 
distinct identities and languages. As proposed in Merlin 

suggestive—see, for example, early construction behaviors 
such as the notched logs dated to ~476 Ka (Barham et al. 
2023) and the incised shells from the Homo erectus site of 
Trinil, Java, dated to c. 540–430 Ka (Joordens et al. 2015) 
and discussed in HOLO 1—does not allow us to precisely 
identify when all components were first in place.

Our claim is that these elements provided the cogni-
tive foundations necessary for cultural evolution to begin 
to predominate over biological (gene-based) evolution, al-
lowing successive generations to develop protolanguages 
of increasing complexity, eventually leading by 400 kya to 
hominins who could use expanded protolanguages.

7.4. 400,000 TO 150,000 YEARS AGO
Middle Stone Age and Middle Paleolithic technologies 
arose by 400 Ka in Africa and Eurasia. This involved a shift 
from shaped bifacial tools to the removal from a prepared 
core of flakes to yield a predetermined morphology to be 
used as such or retouched to create a variety of tools used 
for cutting, scraping, and sawing. This happened in some 
areas and not in others. These tools were used to make oth-
er tools such as wooden artifacts. By c. 500 Ka there is evi-
dence that stone tools were hafted and by 110 Ka that bone 
tools were fully shaped with techniques specific to the ma-
terial, such as scraping, grinding, and incising. Protolan-
guages became more powerful, expanding in complexity of 
lexicon and accompanying constructions, thus further di-
minishing the role for pantomimes. However, pantomimes 
continue to be used to the present day, whether explicitly 
(when a word does not come to mind, a pantomime may 
be at hand) or in the form of co-speech (or co-sign) ges-
tures. This may have been when expanded protolanguages 
increasingly combined symbols using simple constructions 
to link a few protowords. This might have already sup-
ported enriched narratives and these might have involved 
further components of the language-ready (and, we have 
argued in §3.2, culture-ready) brain. As suggested in §6.1, 
this might have provided the means to extend mental time 
travel, mindreading, and empathy, with hominins pro-
gressing to early languages.

7.5. 160,000 TO 60,000 YEARS AGO
In parallel with the increasing sophistication of tools, the 
use of mineral pigments gradually increased in the archae-
ological record and by 140 Ka was used to decorate shell 
beads, providing the earliest evidence for the emergence 
of human symbolic niches. The archaeological evidence 
reviewed in HOLO 1 supports the production of symbolic 
material culture (complex mortuary practices, pigment use, 
ornaments, abstract incisions, abstract drawings on objects 
and cave walls, creation of underground non-utilitarian 
structures) between 160 Ka and 60 Ka among populations 
living in Africa and Eurasia. We interpret this as evidence 
that various populations had the ability to share symbol-
ically-mediated meanings. Recalling the stages of §4, we 
suggest that as expanded protolanguages further expand-
ed in complexity they acquired the features that began, in 
different places at different times, the transition into early 
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codification, preservation, and institutional enforcement 
of linguistic conventions across time and space. In modern 
times, systems that increase the extent and speed of com-
munication have led to an unprecedented increase in the 
tempo of technological change. Printing, which goes back 
0.6 Ka in Europe, entrenched religious conflicts, trans-
formed the economic practices of “print capitalism” (B. 
Anderson 2016), and drove the rise of nationalism and of 
standard national languages, even as it permitted the inter-
nationalization of science and the spread of news, whether 
“real” or “fake.” The telegraph and the telephone were 
innovations of the 19th century. Modern computers be-
gan to spread beyond a few research centers in the 1960s, 
and the internet and the World Wide Web began to trans-
form worldwide human interaction in the 1990s. The first 
iPhones were released only in 2007 and smartphones have 
since transformed human interaction patterns for billions 
of people. These successive and cumulative  innovations 
have increased the complexity and density of human so-
cieties, facilitated the exchange of knowledge across vast 
distances and diverse cultures, and accelerated the pace of 
innovation. Enhanced connectivity on a global scale has al-
lowed humans to manipulate and adapt to their environ-
ment in unprecedented ways, thus redefining the boundar-
ies of our ecological and cultural niche. In some sense, we 
may say that, while certain innovations may be polycentric 
(arising independently in separated geographical regions), 
increasingly humanity is being transformed by polynodal 
innovations developed through the integrated activity of 
globally distributed experts and then widely disseminated 
through commercial means. All this paved the way for the 
“cybernetic revolution” that greatly expanded the machine 
component of “human-machine symbiosis” (Arbib 1976; 
Licklider 1960), as so dramatically exemplified in the gen-
erative AI in the 2020s, continuing to blur the distinction 
between technosphere and semiosphere.

ENDNOTES
1Historical linguists use the term protolanguage for the shared ancestor of a 

family of languages, so that Latin is a protolanguage for the Romance 
languages. Other authors use the term for any reduced version of 
modern languages, such as “child language,” pidgins, and the lan-
guage of aphasics. We use the term only in the sense of a possible 
precursor in the biocultural evolution of languages.

2At San Marco in Venice, placing a round dome on a square platform cre-
ated the need to fill in the gaps with surfaces (spandrels) that were 
then adopted as a place for decorative embellishment. Similarly, be-
havior will find new ways to exploit innovations that arose for other 
purposes (Gould and Lewontin 1979).

3Ironically, while Goldin-Meadow is a co-author of the recent review 
“What enables human language? A biocultural framework” (Arnon 
et al. 2025), its focus is almost completely on spoken languages—de-
spite her expertise on signed languages.

4Note that this is not Saussure’s (1916) dichotomy between langue as the 
rules and conventions of a signifying system independent of the indi-
vidual user and parole, which is more than Speech 2 in that it includes 
spoken and written uses of langue.

5There is a subtle change here. Elsewhere, we have referred to LCA-m and 
LCA-ga as the last common ancestor (singular) of modern humans 
with monkeys and great apes, respectively. We now use ancestors 
(plural) to stress that there was no single primate that served as our 

Donald’s (1991) stage 3, humans began to construct arti-
ficial memory systems, devices specifically conceived to 
store, use, and recover information, and for Donald, espe-
cially spatial information, outside the physical body. 

The earliest known representational paintings that can 
plausibly be interpreted as depicting a scene from a narra-
tive are dated to around 50 Ka (Brumm et al. 2021; Okta-
viana et al. 2024). It is likely, then, that the core construc-
tional subsystems of evolutionarily modern languages had 
emerged by 60 Ka, and perhaps considerably earlier. Like 
all the transitions depicted in Figure 2, that from early lan-
guages to evolutionarily modern languages was polycentric 
and involved no clear or universal discontinuity. Our cur-
rent understanding of grammaticalization (§4.1) suggests 
that later steps involved elaboration of clause-combining, 
modifier-modified and subordinating constructions. The 
comparative horizon for the phylogenetic reconstruction, 
using Bayesian methods, of the origins of today’s language 
families is around 10,000 years (Barbieri et al. 2022; Hoff-
mann et al. 2021). The protolanguages (in the sense of his-
torical linguistics) of extant language families are all dated 
to within this time depth. There is no reason to suppose 
that these were systemically less complex than their de-
scendant languages. 

7.7. RECENT ACCELERATION AND ON TO THE 
ANTHROPOCENE
As we look beyond the scope of the HOLO project, we 
cannot but be struck by the acceleration of cultural and 
socio-technological change, and the impact of the dramatic 
increase of human population and energy use per capita 
that has led recent centuries to be seen as the start of a new 
epoch dubbed the Anthropocene. Demographic and so-
cial scaling had important consequences for the normative 
role of language in the social construction of communities, 
while mechanisms ensuring intercommunity comprehen-
sion and trading must have operated for tens of millennia 
in small-scale societies. The emergence of larger, more in-
terconnected communities introduced new pressures to-
ward stabilization, standardization, and the regulation of 
linguistic practices, adding layers of constraint that were 
increasingly decoupled from immediate face-to-face inter-
action. The Neolithic revolution, beginning around 12 Ka, 
brought in agriculture and the domestication of animals 
(Watkins 2024) and formed the basis for the first cities to be 
formed in Southwest Asia, with cities appearing at different 
times in different parts of the world. However, some com-
munities developed rich languages and cultural practices 
without passing through a “Neolithization”—as in the case 
of the continent-wide culture of Aboriginal Australia (Dix-
on 1984). On the other hand, the bringing together of large 
populations in cities led to a form of “energized crowding”  
(M.E. Smith 2023) that quickened the pace of innovation.

Writing was a late arrival that provides a prime exam-
ple of polycentrism in that writing systems occurred more 
or less independently in the peri-Mediterranean region, 
in China, and in Mesoamerica. By externalizing language 
and making it durable, writing further enabled the explicit 

https://en.wikipedia.org/wiki/Semiotic
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