
What is Special about Language? — A Coevolutionary 
Perspective

Is language a part of the biological system of the human or a technological 
addition?

In this talk I will propose how we can consider it to be both and suggest that 
this dual status of language is a key aspect of what makes language special and 
a facility unique to humans.



Part 1: Language as a Technological 
Creation

This argument stems from the account in my 
book of the uniquely human pattern of 
producing technology that alters the 
environment we inhabit and coevolves with us 
as our culture advances.



Two Preliminary Perspectives on Language as a Technology

Distinguishing between speech and written language, Andy Clark describes our use of speech 
“as biologically proper, to the human agent, as the use of webs is to the spider,” whereas 
written texts “straddle the intuitive divide between the web (biologically proper) and the crane 
(a true artefact).” — in “Magic Words: How Language Augments Human Computation”

Debate on whether technology drives history in The Ministry for the Future, Kim Stanley 
Robinson (2020):
Point: “We are Homo faber, man the maker, and our tools are the only thing that allow us to 
cope with the world. We even co-evolved with our tools; first stones were picked up and 
sharpened, then fires started on purpose, and these tools made us human.”
Counterpoint: “… you end up saying design is technology, law is technology , language is 
technology—even thinking is technology!”

Question:  What about space and time?



Media Theory:  Prosthetic Extension

Marshall McLuhan:  Technology, as the prosthetic extension of the human biological 
system into the external world, works its effects back onto the body and changes our 
whole nervous system: 

“Physiologically, man in the normal use of technology (or his variously extended body) 
is perpetually modified by it and in turn finds ever new ways of modifying his 
technology.”

Understanding Media: The Extensions of Man, 1964



The Concept of Technogenesis

The capacity to archive and retrieve representations of key technological processes in the 
external world propelled homonin out of the slow, plodding advance of biological evolution 
and into an ever-accelerating cycle of bodily changes that occur in response to the alterations 
it makes in the world.

• The first medium — the first tool that was reproduced.

• The shaping of the brain (functionally and architecturally) through the tools we produce is 
an essential factor in human (cultural) evolution.

• Early tools were not just primitive prosthetic devices that supported and extended already 
existing systems of biomechanics in the prehuman biological makeup. The new neural 

networks they required were the scaffolding for expanded mechanical and cognitive brain 
function.



The Coevolution of Tool Production and the Human Organism
• Exaptation:  The coevolution of the human with the technologically altered cultural 

environment creates in each successive phase not only new systems but also a 
distinct techno-biological pattern of adaptation. This process mirrors the process of 
exaptation that occurs in strictly biological evolution.

• The production of new techno-biological patterns is key to the evolutionary process 
whereby language leads to representational thinking (mentality).

• Through the engagement with new technologies each generation attains a new 
mantle of neural circuitry that extends the existing systems.

• The neural architecture required to manipulate technology is passed down to the 
next generation as it engages that technology and develops the necessary neural 
circuitry. Each generation’s technological innovation builds new neural networks on 
top of the existing.



The Coevolution of Tool Production and Mental Imaging
• First prerequisite for language—an advanced central nervous system that is capable 

of integrating, storing, interpreting, and acting on the manifold signals detected by 
its various receptor neurons into internal “mappings” (images, representations). The 
constant stream of such representations forms a “core consciousness” (Antonio 
Damasio)—which does not necessarily entail conscious awareness of the process.

• Early tools constituted the first medium where combinatory sequences of these 
internal mental representations were projected into the external world.

• The tool itself served as a medium for the individual who produced it, but for the 
cultural niche of the group a means of communicating the production method was 
essential. Without the transmission of the process from one generation to the next 
or from one group to another the ability to make the tool would have to be invented 
anew in each successive era. 



The Coevolution of Tool Production and the Emergence of Language
[archaeology, cognitive psychology, developmental psychology, neuroscience, neurolinguistics] 

• Research into the connection between the motor control system for manual 
gestures and mirroring systems (mirror neurons) suggests that the mode of 
communication that maintained the production of stone tools was mimetic 
gesturing. 

• Neurophysiological and behavioral studies have shown that manual gestures and 
vocal language share the same control system, “a dual hand/mouth motor command 
system” which may be “the platform on which a combined manual and vocal 
communication system was constructed.” [Located in the Broca area]
(Gentilucci and Volta, Journal of Experimental Psychology [2008])

• This suggests that human speech at its origins was closely linked to praxis-oriented 
manual imitation—and some argue more particularly to the teaching of tool use and 
manufacture.



The “Technological Hypothesis” of Language Evolution

• Mimetic gesturing sustained the production of stone tools in the Oldowan period for 
over 700,000 years (ca. 2.6 – 1.7 mya) without ushering in any major technological 
advances.

• The selective pressure to sustain stone tool use and production in the Oldowan
period generated a mimetic set of conventional gestures, or protosigns. The new 
neural systems required to organize and process these protosigns then formed the 
substrate for the emergence of early speech acts (protospeech). 
(Michael A. Arbib, Behavioral and Brain Sciences [2005]) 



Protospeech as the Forerunner of Language
• The next big advance in tool culture depended on a more robust and more flexible 

medium for not only conveying existing techniques but also for the conception and 
elaboration of new ones.

• Mimetic representations (gesturing and protospeech) are limited to modelling and 
representing event perceptions in the current situation—with the tool present. 

• The new neural systems required to process these protosigns formed the substrate 
for the emergence of early speech acts (protospeech), and the ever-accelerating 
coevolution of speech and the lithic tool industry of the Acheulean period (ca. 1.76 
– 0.13 mya ).

• A more sophisticated medium was needed to represent the materials and the basic 
actions in the absence of the objects themselves—this marks the key (and largely 
uncharted) leap forward from protolanguage to language per se. 



The Origins of Language in Speech as a Technological Innovation

• Spoken language served as a new technology, a prosthetic extension of the human 
senses and faculties into an external instrument which then engenders changes in 
the body so that it can interact with the new medium productively. 

• The evolution and spread of this new medium led to physiological and neurological 
changes that were needed to effectively produce and perceive both the sounds and 
the virtual operations they represented. 

• These included — a high-speed vocal motor system, an expansion of the auditory 
repertoire to include the new auditory objects and sequences of speech, the 
development of a phonological loop to process the flow of sounds and auditory 
objects in working memory, and the development of cognitive operations that could 
construct and interpret new linguistic features such as syntactic structuring.



From Indexical Linguistic Utterances to Abstract/Symbolic Language

• The advance from proto-speech (indexical relation between  the referent [words] 
and the present object) “to higher-order, more distributed associations” (Deacon) 
took hundreds of thousands of years and marked the radical break with all other 
primates.

• Human language involves the ability to manipulate representations of objects and 
events that are not in the present as well as the knowledge that these are mere 
representations.





Part 2: Language’s Affiliation with Living Organisms
In this part 2 I explore how language, as a prosthetic extension of the human, 
became an external medium (or technology) that functions analogously to the way 
living organisms negotiate their interaction with the surrounding world. 

Some Preliminary Observations:
• The idea that language is a living, even if not biological, organism derives support 

from the application of evolutionary theory to languages. 
• Increasingly, evolutionary biologists and linguists together with researchers in the 

area of neurolinguistics argue that languages evolve according to natural 
selection and, more recently, due to random drift as well. (Newberry, et al., 
Nature [2017]).

• Terence Deacon: Language coevolves with its host much in the same manner as a 
parasite or a virus.



Biosemiotics: Life Depends on the Ability of the Organism to Interpret Signs
• Biosemiotics: All forms of life (from the single cell all the way up the chain to 

humankind) depend on their ability to read and respond to the signs afforded them 
both internally by their own organism (endosemiotically) and externally by the 
environment they inhabit (exosemiotically).  

Proponents of Biosemiotics:

• Jesper Hoffmeyer (1942–2015), was professor at University of Copenhagen Institute 
of Biology (Biosemiotics: An Examination into the Signs of Life and the Life of Signs, 
2008)

• Terence Deacon, Professor of Anthropology and member of the Cognitive Science 
Faculty at the University of California, Berkeley

• Antonio Damasio, David Dornsife Chair in Neuroscience, and Professor of 
Psychology, Philosophy, and Neurology, at the University of Southern California (The 
Strange Order of Things, 2018)



Why Biosemiotics?

Charles Sanders Pierce, American logician, philosopher, etc. (1839–1914):

The triadic relation of signs:  

iconic (firstness), indexical (secondness), symbolical (thirdness)

“Definitions are odd things in science—neither true nor false, but hopefully useful.” 
Stuart Kauffman, A World Beyond Physics [2019] 

Also true of theories, I would add.



Biosemiotics: Challenges the Genocentric View of Evolutionary Fitness
• Every living organism (and every species as a collective) senses and responds to the 

environment it inhabits. 

• Genetic information is only one element in a relational entirety that determines 
how an organism (and a species) adapts and evolves. Genes do not directly 
determine specific traits in the adult organism (phenotype). 

• Genes do “mechanistically determine the amino acid backbones of given proteins,” 
but an array of intermediary processes (such as RNA editing) intervene to modulate 
the properties of the proteins produced by the genes, tuning them to the specific 
needs of the particular tissue or membrane as it interacts with the environment. 
(Hoffmeyer, Biosemiotics).

• Code duality: The semiotic process involves transcription between the digital code 
of the DNA and the iconic and indexical [analog] relations detected by its organic 
components. 



Biosemiotics: Three Key Concepts

• Genes serve as a control mechanism, but “the ontogeny of morphological and 
behavioral traits is secured through a sophisticated mechanism of semiotic 
scaffolding.” 

• The evolutionary fitness of the organism depends not only on its genetic inheritance, 
but also, and perhaps even more decisively, on the semiotic competence that 
governs the interaction between the organism and the environment. 

• “The most important feature of organic evolution was, … not the creation of a 
multiplicity of amazing morphological structures, but the general expansion of 
‘semiotic freedom’ [plasticity]” (Hoffmeyer, Biosemiotics).



The Extended Evolutionary Synthesis—Plasticity and Semiotic Freedom

• James Mark Baldwin (1861–1934): Social inheritance (or species-level semiotic 
freedom) plays a key role in Darwinian evolution.

• The Baldwin Effect: a phenotype-first theory of evolution — an organism's ability to 
learn new behaviors. 

• Extended Evolutionary Synthesis: Baldwin Effect, phenotypic plasticity, epigenetic 
inheritance, et al. form a developmental system (relational entirety) versus a stricter 
inheritance system.

• Denis Walsh: “The purposiveness of organisms is manifested in their adaptive 
plasticity and robustness. Plasticity is the capacity of an organism to adapt to the 
vagaries of its conditions of existence by controlling and implementing changes to its 
own structures and processes.” [semiotic scaffolding] (In the anthology Challenging 
the Modern Synthesis: Adaptation, Development, and Inheritance [2017]).



Semiotic Freedom and Language

• The semiotic freedom at work in biological systems also supports language’s path in 
its coevolution with humankind. 

• The Evolution of Language: Words (in a manner analogous to genes in the biological 
organism) can take on meanings that serve to scaffold our understanding of novel 
cultural experiences and expand the digital code available for future events. 

• Some prominent current examples: cancel culture, gender gap, gig economy, or 
comorbidity.

• Code Duality: The “digital” code of lexemes are transcribed according to the iconic 
and indexical [analog] relations encountered in the realm of human culture. 
Analogous to the way genes produce proteins according to the conditions 
encountered in the Umwelt. (Jakob Johann von Uexküll, 1864–1944)



The Evolution of Languages and Natural Selection

• The plasticity posited by Baldwin and the extended evolutionary synthesis is the key 
genetic trait that enables the inheritance of linguistic ability.

• The fundamental principle guiding the design of languages is, as with living 
organisms, reproduction—and not their effectiveness as a means of communication. 
(Deacon)

• The selective pressures determining how languages evolve are imposed by their 
users, and above all, by children in the process of acquiring linguistic skills.  — Those 
features that each generation of children can learn quickly become the dominant 
forms passed down to the next generation. 



The Coevolution of Language and the Human

• As language became increasingly complex, advances in the human cognitive system 
were required to support the ability of humans not only to represent objects with 
words, but also to perform syntactical operations.

• Over many millennia hominin learned how to employ abstract symbolical relations 
to extrapolate from the present and imagine both past events and potential future 
ones.

• The neural systems that formed to support the semiotic operations involved in 
language usage provided scaffolding for both the increasing complexity of language 
and the corresponding cognitive abilities that provided a competitive advantage. 

• “The remarkable expansion of the brain that took place in human evolution, and 
indirectly produced prefrontal expansion was not the cause of symbolic language 
but a consequence of it.” (Deacon)





CONCLUSION 1

Language as Prosthetic Extension of Representational Thinking

• The path to language as symbolic communication occurred both in the evolving 
neural systems of hominin and outside the body/organism in various media, 
culminating in a spoken language based on a set of digitally coded semantic units. 

• Once a set of interrelated symbols, a digital code of lexical units, is in place, language 
serves as a technological extension of representational thinking that remediates 
back into the neural networks of the user and spurs an expanding coevolutionary 
cycle of advances in mental capabilities and linguistic adaptability.



CONCLUSION 2
A deep-seated, isomorphic relation between the semiotic system at work in biological 

organisms and the one that informs the evolution of language
• Language operates according to the semiotic relations that define organic life without being 

a living, physical organism. 

• Lexemes ≅ Genes  and  Syntactical Operations ≅ The semiotic competence that governs the 
interaction between the organism and the environment. 

• For the first time, a medium (an extension of the human into an inorganic realm) became 
the locus for semiosis.

• The shift from proto-speech to language (i. e., representational thinking) projects into an 
external medium the operational aspects of mentality that are both its cause and its 
consequence. 

• The Prosthetic Extension of Mentality Itself:  As a medium language is the prosthetic 
extension not only of the cognitive systems supporting semantic and syntactical operations, 
but also of mentality itself. 


