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Abstract The article reconstructs the main lines of three

hypotheses in the current literature concerning the evolu-

tionary pace which characterized the natural history of

human language: the ‘‘continuist’’ and gradualist perspec-

tive, the ‘‘discontinuist’’ and evolution-free perspective,

and the ‘‘punctuationist’’ view. This current debate appears

to have a long history, which starts at least from Darwin’s

time. The article highlights the similarities between the old

and the modern debates in terms of history of ideas, and it

shows the current limits of each of these perspectives. In

the final part, we present an alternative approach which

considers human language not as a single trait, but as the

result of a mosaic of different elements, some of which

recently evolved, and some others gradually evolved and

phylogenetically ancient. When matched with a tree

thinking and comparative perspective, this view suggests

that expressions of symbolic and linguistic behaviors in

other human species could have preceded the more com-

plex and systematic behaviors showed by Homo sapiens.

Keywords Human language evolution � Gradualism �
Punctuationist approach � Mosaic evolution � Exaptation �
Tree thinking � Historical debates

1 Introduction

It was 150 years ago when the famous edict of the Société

de Linguistique de Paris was approved by ministerial

decree on the 8th March 1866, discouraging members to

present any paper on the subject of the origin of language

(not ‘‘evolution’’ of language, but ‘‘origin’’ of language).

Such a focused prohibition could be explained by the

delicate nature of the issue, which puts at stake the

meaning of human nature and crucial religious, philo-

sophical and political ideas, and by the highly speculative

nature of the topic at that time (Harris 1996).

The extreme difficulty to reconstruct what happened to

our ancestors in relation to the origin of their linguistic

behaviors and the paucity of empirical evidence are the

main reasons why still today some of the leading experts in

the field argue pessimistically that ‘‘the fundamental

questions about the origins and the evolution of our lin-

guistic capacity remain as mysterious as ever’’ (Hauser

et al. 2014).

However, despite the fragmentary empirical evidence,

we suspect that a major problem related to the inquiry

about human language evolution lies also in the theoretical

approaches characterizing the research so far. The current

article presents the discussions among the supporters of

what we call a ‘‘continuist’’ perspective, the supporters of a

‘‘discontinuist’’ and non-Darwinian perspective, and the

advocates of a ‘‘punctuationist’’, but still evolutionary,

view. The debate in the current literature appears to have a

long history, which starts at least from Darwin’s time. In

this paper we reconstruct the main lines of the three dif-

ferent hypotheses concerning the evolutionary pace which

marked the natural history of human language (without the

pretense of exhaustiveness, given the narrow limits of an

article) and we highlight the interesting similarities
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between the old debate and the modern one in terms of

history of ideas. Our thesis is that such historical similar-

ities provide an indication that the current debates on the

evolution of language (and namely on its pace) tend to be

sclerotized around persistent and no longer adequate pat-

terns. We show the limits of each of these perspectives and

we present a tentatively alternative approach to the issue

that is recently arising in the field.

2 Modern Naturalistic Approaches
to the Evolution of Human Language

2.1 Evolution-free Discontinuity

The ‘‘Universal Grammar’’ (UG) hypothesis, originally

proposed by Noam Chomsky in 1950s, has been the pre-

dominant model in linguistics and in the largely prevailing

tradition of the cognitive science for almost 50 years. The

idea that all human languages share fundamental similari-

ties, attributable to innate principles unique to language,

has generated a wide amount of interest in linguistics,

psychology, philosophy, and other social and cognitive

sciences. Although today UG model is coming under

increasing criticism from a variety of sources (Dabrowska

2015), it has been supported for a long time by several

authors (e.g. Jackendoff 1993; Pinker 1994; Smith 1999).

UG model supports the idea of a universal structure

shaping the internal architecture underlying the whole

human language production. In other words, the syntactic

structures at the base of the different languages can be

traced to common procedures of grammatical construction.

Therefore, UG is usually defined as the ‘‘system of cate-

gories, mechanisms and constraints shared by all human

languages and considered to be innate’’ (O’Grady et al.

1996: 734).

In the light of the UG model, human language is char-

acterized by fundamental operating processes which are

not entirely learned being part of the genetic endowment of

the human brain. Humans are provided with a biological

‘‘organ’’, a sort of privileged ‘‘module’’ (sensu Fodor 1983)

for language learning, which enables language acquisition

in defined and predictable times. Language is an innate and

universal component of the human mind-brain and it is a

species-specific faculty which marks a sharp qualitative

difference between humans and any other animal (Chom-

sky 2006). Furthermore, according to Chomsky, UG is a

very complex system, ‘‘an intricate and highly constrained

structure’’ shaped by ‘‘various subsystems of principles’’

(1986: 146, 148).

The complex nature of UG and its uniqueness in natural

world led Chomsky, in an early stage, to refuse any kind of

evolutionary explanation for the origin of human language,

proposing an evolution-free approach (EFA). UG was

depicted as an irreducibly complex organ, incompatible

with any gradual and selective process. Presenting the

problem in a Gouldian way, what does it conceivably mean

for an organism to possess half a symbol, or the 5 % of a

rule? Symbols, rules and modular systems must be

acquired as a whole, on an all-or-nothing basis and not

through a gradual process. The same puzzle lies in the 5 %

of a wing described by paleontologist Stephen J. Gould

(2002). In Chomsky’s terms (1988: 167), ‘‘In the case of

such systems as language or wings it is not easy even to

imagine a course of selection that might have given rise to

them. A rudimentary wing, for example, is not ‘useful’ for

motion but is more of an impediment. Why then should the

organ develop in the early stages of its evolution?’’.

Chomsky argued that human language cannot be accounted

by the gradualist and continuist model of Darwinian evo-

lution, even though this faculty is a proper biological

organ, universal and innate in our species. A biological,

universal and innate organ (three hallmarks of a common

phylogenetic origin for any evolutionist), but without any

known evolutionary process: this the paradox of the dis-

continuist approach.

The paradox is based on the idea that evolution cannot

develop complex organs piece by piece, by starting from a

simpler incipient organ and then by adding components

through the accumulation of small, slight variations, in a

gradual selective process. Therefore, language is not a

biological adaptation and the neo-Darwinian evolution

theory is unable to account for its origin: ‘‘There is a long

history of study of origin of language, asking how it arose

from calls of apes and so forth. That investigation in my

view is a complete waste of time, because language is

based on an entirely different principle than any animal

communication system. It’s quite possible that human

gestures…have evolved from animal communication sys-

tems, but not human language. It has a totally different

principle’’ (Chomsky 1988: 183).

2.2 Gradual Evolutionary Continuity

Two distinguished Chomsky’s pupils, Steven Pinker and

Paul Bloom (1990) and Pinker (1994), supported the UG

hypothesis to describe human language structure and

agreed with Chomsky that human language is a biological,

innate and universal ‘‘module’’ hardwired in our mind.

Language is an ‘‘instinct’’, a very complex instinct from an

engineering point of view, ‘‘composed of many parts […]

physically realized as intricately structured neural circuits,

laid down by a cascade of precisely timed genetic events’’

(Pinker 1994: 362).

Despite Pinker and Bloom followed Chomsky’s UG

model, they expressed a very different view regarding the
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origin of language faculty. Saying that language is an

innate and universal faculty, they argued, is tantamount to

say that it is a biological adaptation, the outcome of a

gradual engineering process. ‘‘If human language is unique

in the modern animal kingdom, as it appears to be’’, Pinker

(1994: 342) writes, ‘‘the implications for a Darwinian

account of its evolution would be as follows: none. A

language instinct unique to modern humans poses no more

of a paradox than a trunk unique to modern elephants. No

contradiction, no Creator, no big bang’’. Language is an

instinct of our mind, a universal endowment of our species,

evolved by genetic variation and natural selection.

As Pinker (1994: 360) argues, ‘‘Natural selection is not

just a scientifically respectable alternative to divine cre-

ation. It is the only alternative that can explain the evolu-

tion of a complex organ’’. And complex organs which have

emerged by natural selection tend to evolve by small steps

and slowly accumulation of random changes. The adaptive

complexity of human language is not an exception.

Therefore, as human language shows a complex design for

the adaptive function of communication, it has evolved

through natural selection processes, by gradual accumula-

tion of a number of slight and subsequent adaptive changes.

According to Pinker and Bloom the evolutionary sequence

of increasingly complex and specialized universal gram-

mars that constituted the antecedent to modern human

language may have appeared in a hominin species that

diverged from the chimp-human common ancestor, such as

Australopithecus afarensis. Henceforth, this first proto-

language ability may have gradually evolved through

‘‘plenty of organisms with intermediate language abilities’’

(Pinker 1994: 346).

This gradualist approach (GA) supports the idea that

language is not a unique and unrepeatable faculty pos-

sessed by a single ‘‘special’’ organism, Homo sapiens,

through some discontinuous process, but it is the normal

product of a gradual implementation by natural selection.

Such ‘‘naı̈ve evolutionist’s approach’’, as Tecumseh Fitch

(2012) dubbed it, is currently shared by a considerable

group of scholars. Firstly, this perspective stresses the

continuity in communication systems over human evolu-

tionary history. Secondly, it maintains that the proto-

language of our ancestors became gradually richer and

more elaborate until it evolved the complexity of our

modern languages, but without any sudden changes or

truly novel features. Although Pinker and Bloom sup-

ported Chomsky’s idea of a qualitative difference among

human verbal capacity and other animal communication

systems, most of the scholars adopting GA typically

consider primate vocal communication as the actual pre-

cursor system of human language (e.g., Hockett and

Ascher 1964; MacNeilage 1998; Dunbar 2003). Other

scholars have argued for gestural communication as the

precursor system (e.g., Hewes 1973; Armstrong et al.

1995; Corballis 2003; Arbib 2005; Tomasello and Call

2007).

GA presents some serious known problems. First, an

adaptationist view underlies such an approach, referring to

the idea that human language has been selected for the

current communicative functions from the beginning, and

then gradually and slowly developed by natural selection,

and this should be the only scientific alternative to the

creationist tale or to the call for mysterious discontinuities.

This kind of explanation may fall into the theoretical dif-

ficulties already highlighted by Chomsky himself, who

maintains that language is a complex organ which is very

difficult to be accounted for by the slight accumulation of

selected variations in relation to the current use. The lin-

guistic rules appear to be a kind of ‘‘all-or-nothing’’

operations, which can only evolve as a whole, and not

piece by piece in a gradual fashion. This is the problem of

the organization of language components.

Secondly, in GA there is a wide use of reverse engi-

neering method (Dennett 1995), according to which we

should start from the current form of the trait which has to

be evolutionary explained, and try to reconstruct back-

wards its design conditions and the process of its gradual

improvement by natural selection. As for language, this

means trying to reconstruct the evolutionary path which

led from pre-morphemes to true morphemes, from pre-

language to true language, in a linear and gradual

sequence. But there is no direct evidence of such a

gradual implementation in the available data. This kind of

functionalist and mechanistic method could be useful for

some traits (e.g., the convergent evolution of eyes) but, as

for other complex traits as human language, it may

involve a strong risk to tell highly speculative adaptive

stories (Gould and Lewontin 1979; Gould 1997). This is

the problem of the just-so-stories concerning the evolu-

tion of human language, lacking any robust empirical

evidence.

Finally, just about empirical evidence, the genus Homo

phylogenetic tree is highly branched, with several hominin

species (morphologically and behaviorally distinct) living

at the same time and with different social groups scattered

all over the world, often isolated because of dispersal and

vicariance processes in an ecological instable context and

constantly fluctuant climate (see, e.g., Parravicini and

Pievani 2016). In this tangled and wide biogeographical

scenario it is not parsimonious to imagine stable and uni-

form selective pressures (hunting, sociality, technology)

that could have shaped the human physiology and even

mind in a linear way, gradually increasing the communi-

cation and cognitive skills of our ancestors for 2.5 millions

of years. This is the problem of the growing gap with the

real paleo-anthropological data.
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2.3 Punctuationist Evolutionary Approach

In literature we may find another important kind of evo-

lutionary approach to human language, called by Fitch

(2012) ‘‘punctuationist’’, which is very different from the

gradualist one, without being evolution-free as Chomsky’s

earlier position (see par. 2.1). The punctuationist approach

(PA)—recently joined even by Chomsky, but in a non-

Darwinian version (e.g., 2009, 2010)—stresses the sym-

bolic and linguistic gulf between anatomically and cogni-

tively modern Homo sapiens and all the other non-human

and hominin species, such as between the current human

language faculty and all the other known communication

systems. Our species is not only cognitively unique, but

qualitatively so.

According to the PA, which claims to be evolutionary

but not necessarily neo-Darwinian in all the mechanisms

supposed, human language emerged relatively late during

human evolution (ca 65–60 Kya) and in a single, rapid

event (from the biological point of view) due to some

macro-mutation or emergent property. Human language is

an entirely new trait, without functionally relevant pre-

cursor traits. Hence, it is pointless to seek the ‘‘precur-

sors’’ of language in vocal or gestural communication.

The origin may have been not in the communicative

context, but in that of private thought, as Chomsky (2010)

and Bolhuis et al. (2014) argued. According to these

authors, language may have been originally functional to

clarify and to better process thoughts and, only after-

wards, it may have become a powerful communication

tool in social groups.

It must be said that ‘‘punctuationism’’ refers to abrupt

changes (at a biological and paleontological timescale) due

to speciation processes by divergence or to systemic

anatomical or behavioural changes, like in the Punctuated

Equilibria model proposed in 1972 as alternative to phy-

letic gradualism and subsequently updated by Stephen J.

Gould and Niles Eldredge (Eldredge 2013). Punctuation-

ism is compatible with the neo-Darwinian processes,

occurring for instance during the speciation, and should not

be confused with ‘‘saltationism’’, that is an anti-Darwinian

account for evolution based on the idea of catastrophic

macro-mutations, which was popular among early geneti-

cists but also quite accurately describes Chomsky’s posi-

tion on the origin of language as it has been for most of the

time.

Some supporters of PA claim that articulate language is

not a biological direct adaptation, but the outcome of

exaptive evolutionary processes. In this view, language

appears to be a byproduct of processing systems evolved

for other purposes, a cooptation of preexistent cognitive

and physical potentials (e.g., peripheral equipment that

allows articulate speech) (Chomsky 2009; Tattersall 2014).

The introduction of exaptive mechanisms into the possible

explanations regarding the origin of human language—far

from constituting an alternative to a real Darwinian

explanation as some authors wrongly claimed (Dennett

1995)—represents an enrichment of the debate towards a

pluralist evolutionary framework, and an additional con-

ceptual neo-Darwinian tool in order to better focus the

conundrum of language evolution (see Pievani and Serrelli

2011 for a conceptual analysis of the term ‘‘exaptation’’ in

reference to human evolution). Then not any punctuationist

view is necessarily anti-Darwinian. However, PA reveals

some serious problems as well.

The first problem may be called ‘‘the contradiction of

discontinuity’’. According to PA, Homo sapiens is doubt-

less part of an ongoing evolutionary process rooted in a

remote past (no miracles; no breakdowns in the genera-

tional continuity). At the same time, however, our species

is thought to be unique, shows a deep cognitive disconti-

nuity when compared with any other animal species, and

human language seems to be a sudden emergence irre-

ducible to its antecedent conditions. Thus we need a con-

tinuous process able to generate such a huge qualitative

discontinuity: it is a mystery, as Hauser et al. (2014)

provocatively argued in a controversial essay, but the

degree of mistery depends on the degree of radical dis-

continuity we suppose for the articulated language in Homo

sapiens.

The reasons why Hauser et al. declare that the origins

and evolution of our linguistic capacity remain ‘‘as

mysterious as ever’’ lie mainly in the alleged lack of

available empirical data. But this is a too harsh judgment,

and this is the second problem. As a matter of fact, the

most recent archeological findings suggest that Homo

sapiens could not be the only member of our lineage

possessing sophisticated cognitive and behavioral traits.

A fair amount of ornaments, embellishments of the body,

maybe also rock art and intentional burials, have been

associated to Homo neanderthalensis, while an engraved

shell, usually associated to symbolic capacities, dating

back ca. 540 Kya, has been attributed to Homo erectus

(see infra, ch.4). Given this growing evidence, is it still

useful to define symbolic intelligence and language fac-

ulty as recent, mysterious traits uniquely belonging to one

species?

Third problem: evidence is a constraint for all the

hypotheses. If empirical data are fragmentary, scarce,

questionable (as in some extent they really are), then we

do not have enough data either to claim the presence of

a symbolic intelligence and articulate language or to

assert the absence of them in the other hominin species.

If the empirical evidence is the problem, the same has to

be true both for the gradualist and the punctuationist

approach.
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3 Nothing New Under the Sun? The Debates
on Language Evolution at Darwin’s Time

3.1 Darwin’s Problem and the Evolutionary-free

Discontinuity

Quite interestingly, the modern discussions held by scien-

tists and philosophers who support EFA, GA, PA are

reminiscent of the old debate which took place at the time

of the Société de Linguistique’s edit. The apparent dis-

continuity and uniqueness of human language when com-

pared with cognitive and behavioral traits of non-human

species seemed to contradict the idea of an evolutionary

process proceeding by gradual accumulation of slight and

small variations, to the point that Bolhuis et al. (2014) have

dubbed this supposed contradiction ‘‘the Darwin’s

problem’’.

More than 150 years before, Francis Bowen, philoso-

pher at the Divinity School of Harvard, posed a very

similar problem in a review to the Origin of Species (1859):

‘‘Mr. Darwin is bound to find the means of bridging over,

by imperceptible fine gradations, the immense gap which

now separates man from the animals most nearly allied to

him,—a gap […] between reason and instinct, where nearly

all psychologists are agreed that the difference is in kind,

and not in degree’’ (Bowen 1860: 501–502).

Some years later, the British zoologist George Mivart

(1871) expressed a serious criticism to the gradualist

explanation, relating to the incompetence of natural

selection to account for the incipient stages of useful

structures. What can early variations of a complex organ

serve, if the organ itself can perform its actual function

only when it is fully developed? As stated above in

Gouldian terms, what could the 5 % of a wing or an eye

serve if that beginning of the wing is not able to fly and that

beginning of the eye cannot see? If natural selection is

unable to explain the origin of complex traits in gradualist

terms, then complexity in nature depends only on sudden

evolution-free leaps. And this is precisely the key argument

of the first Chomsky in his EFA.

In 1860s and 1870s many scholars supported the idea of

a radical discontinuity related to the origin of human lan-

guage, by claiming the impossibility of any attempt to

explain the emergence of complex structures by a gradu-

alist evolutionary view. The German philologist Max

Müller, in his 1861 Lectures on the Science of Language

(see Harris 1996: 14–15), argued that ‘‘The one great

barrier between the brute and man is Language. Man

speaks, and no brute has ever uttered a word. Language is

our Rubicon, and no brute will dare to cross it. […] no

process of natural selection will ever distill significant

words out of the notes of birds or the cries of beasts’’.

We are aware that this exclusivism regarding the origin

of language betray spiritual and religious sentiments that

are not comparable with the present, even though we see a

strong similarity of patterns in terms of history of ideas.

Even Alfred R. Wallace (1869, 1870), co-discoverer with

Darwin of the principle of natural selection, and for the rest

a truly gradualist, argued about the insufficiency of natural

selection to account for the specific origin of the ‘‘moral

and higher intellectual nature of man’’. According to

Wallace the higher human faculties were an exception,

‘‘the living proof of a supreme mind’’, and even certain

human physical characteristics, such as ‘‘the brain, the

organs of speech, the hand, the external form of man, offer

some special difficulties’’ to an evolutionary explanation

(Wallace 1869: 391). In conclusion he appealed to the

miraculous action of a metaphysical ‘‘Higher Intelligence’’

working for a supreme end, namely the development of

human species (Wallace 1869: 394). As a pattern of

explanation, this is a non-naturalistic ancestor of EFA.

3.2 Darwin’s Approach and Other Gradualist

Hypotheses

In the same years a series of theories which privileged an

evolutionary and gradualist approach to the origin of lan-

guage were proposed. In 1860s Frederic Farrar indicated

that Darwinism can be useful in explaining the historical

development of languages, although refraining from any

comments about the origin of the faculty of language.

Hensleigh Wedgewood and Edward B. Tylor supported

continuist and gradualist theories for the evolution of lan-

guage, which emerged, according to these hypotheses,

from interjections and imitation of natural sounds, like in

onomatopoeia. Max Müller ridiculed these theories by

dubbing them ‘‘pooh–pooh’’ and ‘‘bow-wow’’ theories (see

Harris 1996).

In The Descent of Man (1871), Charles Darwin sup-

ported the idea that human beings derived from an apelike

ancestor, belonging to the Catarrhine monkeys line, and

originated in Africa. All its physical traits, from the hand to

the big brain, are the evolutionary results of natural and

sexual selection. Darwin argued for a quantitative differ-

ence between humans’ and non-humans’ mental powers, as

‘‘there is a much wider interval in mental power between

one of the lowest fishes, as a lamprey or lancelet, and one

of the higher apes, than between an ape and man; yet this

immense interval is filled up by numberless gradations’’

(1871: 35). Within this gradualist scenario, even human

language is different from the other non-human commu-

nication systems only in degree, and not in kind. In par-

ticular, the difference is supposed to lie in the degree of the

ability to associate sounds with ideas, then in the
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developmental degrees of the animal mental faculties. For

Darwin, then, human language is not an impassable

Rubicon and it ‘‘owes its origin to the imitation and

modification, aided by signs and gestures, of various nat-

ural sounds, the voices of other animals, and man’s own

instinctive cries’’ (1871: 56). At the very beginning, proto-

humans used the voice in the wake of emotions (love,

jealousy, triumph) or during courtship, to produce musical

cadences, and subsequently they started to imitate the other

animal cries or natural sounds combined with other signs

and gestures (for example to indicate a threat to fellow).

The faculty of language gradually evolved from these early

habits and gestures, in continuity with other mental and

behavioral animal traits. This is the naturalistic beginning

of GA.

3.3 Chauncey Wright’s ‘‘Punctuationist’’ Approach

Something similar to a PA ante litteram was undertaken by

the American philosopher Chauncey Wright (1830–1875).

Wright is better known as the coryphaeus of the Meta-

physical Club in Cambridge (Mass.), the place, attended

also by Charles S. Peirce and William James, where the

philosophical movement of American pragmatism is sup-

posed to be born (Menand 2001). However, Wright’s

contributions to the history of thought is also closely

related to the history of evolutionism. Wright was a strong

supporter of Darwin in USA and he wrote some effective

papers where he defended the evolutionary theory against

Mivart’s attacks and Wallace’s changes of mind (Wright

1877).

In his epistemological contributions to the evolutionary

theory (written also in a correspondence with Darwin

himself), Wright gave great importance to what he called

the ‘‘principle of uses’’, according to which traits selected

in relation to some functions can be subsequently co-opted

for different uses—something very similar to the concept

of exaptation, proposed after more than one century by S.J.

Gould and Elisabeth Vrba (1982). Through this principle,

Wright was able, on the one hand, to significantly support

Darwin, even before the publication of the Origin’s 6th

edition (1872), in order to cope with the arguments of

Wallace and Mivart against the efficacy and agency of

natural selection; on the other hand, he also proposed a

kind of ‘‘punctuationist’’ approach to the origin of human

language and self-consciousness in his 1873 paper on The

evolution of self-consciousness (Wright 1877: 199–266; see

Parravicini 2009, 2012).

According to Wright, the evolution of physical traits and

behaviors may give place to unpredictable side effects

which incidentally appear only in a second time. The

symbolic behavior and the faculty of language are such a

kind of evolutionary emergences, unpredictable novelties

with respect to their antecedent conditions. These evolu-

tionary innovations, even if they are qualitatively different

from any kind of animal behavioral traits and communi-

cation systems, are not a Rubicon, or miraculous emer-

gences, but they can be explained by the normal patterns of

evolution, namely accumulation of variations, selective

processes and, overall, cooptation of old traits for new

functions [a phenomenon hyphotezised by Darwin in the

sixth edition of The Origin of Species in (1872), and named

‘‘exaptation’’ by Stephen J. Gould and Elisabeth Vrba in

(1982)]. Symbolic capacity and articulate language emerge

thanks to a new use of signs, a functional shift which

occurs through a continuity of slow and slight variations on

physical and cognitive traits (brain, vocal tract, memory,

attention). Wright’s approach is an interesting example of

still Darwinian PA.

4 Back to the Future of a Possible New Path:
Language as a Mosaic of Traits and Tree
Thinking

We have identified so far three main different and recurrent

approaches to the evolution of language:

1. EFA, according to which the origin of articulate

language is a mystery that science has been unable to

solve so far. Human language is qualitatively different

from all the other non-human communication systems,

it emerged all at once, in a sudden way which is

inexplicable in current evolutionary terms.

2. GA, according to which articulate language is an

adaptation gradually evolved through natural selection

over millions of years.

3. PA, according to which human language is an evolu-

tionary novelty, recently and rapidly evolved in Homo

sapiens and qualitatively different from non-human

communication systems; the evolution of human

language is a mystery only if we try to explain it in

a gradualist and adaptationist way, but there is no

ontological break at all. Language evolved through an

evolutionary cascade of exaptations and unpre-

dictable side-effects.

Is there any alternative way to approach the problem

today, without drowning in the serious objections to which

the three above mentioned hypotheses are exposed?

Hauser et al. (2002) proposed to distinguish a faculty of

language in a broad sense (FLB) and a faculty of language

in a narrow sense (FLN). The former includes, beyond

FLN, sensory-motor system (or speech) and conceptual-

intentional system (semantic). FLN is the abstract linguistic

computational system alone (syntax) and involves the

computational mechanisms for recursion and the capacity
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to generate an infinite range of expressions from a finite set

of elements. The authors stress the fact that probably only

human brain is provided with FLN, that FLN is unique in

kind in our species, that it does not seem a biological

adaptation gradually evolved by natural selection, but a

trait emerged for certain evolutionary reasons and then

coopted for different functions. On the contrary, the other

components of FLB have probably gradually evolved and

shared with other non-human vertebrate species.

What is interesting in this proposal, beyond the

question if it really works or not as a model of language

when compared with empirical evidence and research on

historical languages, is the general idea that language is

not a single trait but a mosaic of different processing

systems complexly intertwined, with different functions.

Each element and process in this mosaic could have

evolved through different paths, such as functional

direct adaptations, exaptations or even structural/devel-

opmental constraints. According to this mosaic approach

(MA), language faculty seems to be shaped by different

factors—not necessarily evolved through selective

pressures for communication—, and subsequently

coopted for communicative functions within changed

and diversified environmental conditions (e.g., the need

to cooperate due to changing social relations during

Pleistocene).

This idea could be, and it has been, the starting point for

further fruitful research and hypotheses. Okanoya (2007)

developed the idea that ‘‘FLN is not an independent fac-

ulty, but an ‘emergent’ property, arising from interactions

between several other non-syntactical sub-faculties of FLB,

including vocal learning ability’’. Fitch (2012) proposed to

consider human language not as a monolithic trait, but as a

collection of semi-independent components, each one

coming from a possibly different evolutionary history.

Some structures may be very old and come even before

genus Homo, and then exapted in new ecological niches.

Others could be more recent and even typical of our spe-

cies, namely the syntactic aspects of language.

MA opens the door to a pluralistic view of language

evolution, in which some derived traits could have evolved

in a punctuational fashion, while some others are retained

traits which may have gradually evolved and shared with

other non-human species. In this sense, language requires a

plurality of evolutionary explanations, because it has not

been shaped by a single selective agent for a single func-

tion. As Pievani (2014, 2015) and Suman and Pievani

(2015) recently proposed, we need to consider the issue of

human language evolution in the light of an extended neo-

Darwinian research program, i.e. an updated theory of

evolution, more pluralistic in its explanatory patterns and

methodologically advanced, which could help to rethink

the so-called ‘‘Darwin’s problem’’.

The first unescapable task to reshape the entire issue is

putting human language evolution in the bushy hominin

evolutionary tree. Despite tree thinking (TT) is the great

missing in the studies on language and human psychology,

the idea of language as a mosaic of traits works very fine

when matched with paleoanthropological evidence. An

increasing amount of archeological and fossil evidence is

supporting the idea that innovations indicative of modern

cognition are not restricted to Homo sapiens as thought

before. Recent archeological findings show an asyn-

chronous appearance and disappearance of key cultural

innovations not only in African Middle Stone Age but also

in Eurasian Middle Paleolithic (300–40 Kya) before

becoming fully consolidated (D’Errico and Stringer 2011;

D’Errico and Banks 2013; see also Conard 2008; Hovers

and Belfer-Cohen 2006; Langley et al. 2008; Nowell 2010;

Zilhão 2007). Sporadic expressions of symbolic behaviors

are associated to Neanderthals. Burials, use of pigments,

complex lithic and hafting technologies, and personal

ornamentation at the end of the Neanderthal evolutionary

trajectory are among the elements that challenge the idea

that behavioral modernity is unique to our species.

Recently, even a set of putative abstract patterns engraved

on a shell, usually associated to symbolic capacities and

amazingly dated back to ca. 540 Kya, was found in Trinil

(Java) and attributed to Homo erectus (Joordens et al.

2015).

As D’Errico and Stringer (2011: 1061) argued, adopting

a model of language more related to the symbolic expres-

sions, the cognitive prerequisites of modern human beha-

viour may have been already ‘‘largely in place among the

ancestors of Neanderthals and modern humans’’, and ‘‘so-

cial and demographic factors, arguably triggered by cli-

mate change’’, could explain ‘‘the asynchronous

emergence, disappearance and re-emergence of modern

cultural traits among both African ‘modern’ and Eurasian

‘archaic’ populations’’. Sporadic expressions of symbolic

intelligence and linguistic behaviors could have preceded

the more complex and systematic behaviors showed by

Homo sapiens. Different hominin populations and species

may have followed multiple and non-linear trajectories of

cognitive and cultural evolution among the plurality of

branches which featured human phylogeny (D’Errico and

Banks 2013).

In this complex scenario, the interplay between biolog-

ical evolution and cultural evolution becomes crucial.

These collection of evidence, quickly gathered here,

coming from the paleo-anthropological and archaeological

record and supported by additional molecular data, sug-

gests that cultural evolution may have played an active

role, along with the biological evolution of language, that

has been underestimated by the different approaches. Pre-

syntactic, pre-semantic and pre-pragmatic features of
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language (Hurford 2003) were most probably present in

other hominin species long before the appearance of

modern language in Homo sapiens and they have been

exapted due to a modification of the selective environment

and the eco-cultural niche. Niche construction activities

(Odling Smee et al. 2003) and in particular cultural miti-

gation of selection (Suman and Pievani 2015; Suman 2016)

probably generated the conditions through which a high-

fidelity form of cultural transmission would result advan-

tageous within a population in which reliance on cultural

transmission was already relatively high, due to high

degrees of cooperation and prosociality. From this view-

point, as dependence on acquired behaviors (such as tool

use) became more and more crucial, a selective gradient

towards higher-fidelity transmission systems might have

ensued. As a matter of fact, this selective regime was

shaped by those acquired behaviors, hence culture. Being

culture itself an evolving system (Mesoudi 2011), we can

assess that, in the long course of language evolution (in-

cluding protolanguage in this perspective), cultural evolu-

tion biased biological evolution of hominin species at least

since the appearance of the genus Homo (Laland et al.

2010), leading to the recruitment of already existing mor-

phological, neural and cognitive traits improving novel

(linguistic) functions. Some of the newly emerged traits

could have been fixed even at the genetic level, if selection

remained consistent enough [see the assimilate stretch

principle proposed by Dor and Jablnoka (2000)]; other

traits, for several reasons, might have not been fixed

genetically, remaining at the status of culturally acquired

traits. These processes led to modern language as we know

it today, a mosaic of exapted traits, some of which might be

more genetically modulated than others.

MA matched with TT could also be able to avoid any

scala naturae view, namely any uni-linear representation

of the distribution of cognitive traits. According to MA,

language did not evolve by a gradual refinement of

increasing complexity, as pointed out by the GA. On the

opposite side, human language is not even a system sud-

denly emerged as an all-or-nothing trait and already con-

figured in its complexity, as EFA supporters argue,

stressing only discontinuity, while PA depicts the evolution

of human language as a single trait suddenly evolved in H.

sapiens by a cascade of exaptations.

Summing up, MA and TT show that the multiple factors

of language may have evolved in different phylogenetic

lines—some older, some newer—through gradual adapta-

tions and exaptations, innovations and reconfigurations,

until the current confluence of mechanisms and elements

which shaped the specific verbal language expressed by

Homo sapiens. In this view, evolution of language is the

outcome of a plurality of biological and cultural processes

and evolved as an experimentation of different linguistic

and symbolic trajectories through a plurality of hominin

species within the bushy tree of human evolution.
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