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ABSTRACT 
It has usually been claimed that language is what makes humans uniquely 
human. However, I submit that it is the mind as a general problem-
solving capacity for adaptations to current ecological pressures that 
makes humans uniquely humans. Non-linguistic communication may 
have provided part of the ecological niche for the emergence of 
languages, having predisposed hominines to pay attention to each other 
and to read each other’s mind. The same mind that produced all these 
new developments (in particular complex social life and a richer 
cognitive capacity) also enabled hominines to develop languages as 
communication technologies. 
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1. INTRODUCTION 
In this paper I assume that languages emerged in mankind primarily 

as technology for explicit and more efficient communication relying on 
what is coded in the form more than, or just as much as, on hominines’ 
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innate mind-reading capacity, which I claim we share with other primates 
if not also with other social mammals.1 According to this view, languages 
are representation systems and thus are culture-specific as a consequence 
of the variation in the specific ways in which particular populations 
developed their respective languages, especially regarding how they 
package information in words and phrases to communicate with each 
other. That is, cultures are not anterior to the particular ways in which 
languages evolved; rather, the latter contributed to shaping the former, 
assuming that the term culture is used in reference to the particular ways 
in which members of a population converge in their beliefs, in their social 
behaviors, and in the ways they do things. Cultures are not static; they 
evolve in ways that reflect changes in the beliefs, behaviors, and activities 
of the populations that produce them in the process. 

Approaching the subject matter from an ecological perspective 
(Mufwene 2001, 2008), I submit that human languages work the way they 
do largely as a consequence of the particular materials used to produce 
them, viz., voice or manual gestures. There are differences between 
speech and signing as aspects of the construct LANGUAGE that are 
attributable to the particular materials used in language production. The 
differences are comparable to variation between what is fundamentally 
the same music but produced with different instruments, or the same song 
produced by singers with different voice qualities (Mufwene 2013a). 

More specifically, I argue that hominines developed languages as 
technologies by domestication of their own anatomies, exapting for 
communication either the organs that were already used for breathing and 
mastication, viz., the buccopharyngeal structure (see also Lieberman 
2013), or organs used already for grabbing and carrying objects, viz., the 
hands. One of the most obvious advantages is transportation cost, which 
is free energy-wise. As the technology is not external to the 
communicator, it also has the advantage of not being burdensome. 
Although, as becomes evident below, transportation cost is definitely not 
the only ecological factor that influenced the cooption of the 
buccopharyngeal structure and the hands for the production of languages, 
it was undoubtedly one of them.  

We must note that languages did not emerge in a phylogenetic 
vacuum, without an ecological niche that could support them. They 
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structures that serve them – to the cooperative computation (competition 
and cooperation of diverse patterns of activity) of “schemas” or neural 
networks that underlie them. 

We pursue a neuroinformatics and neural modeling strategy: 

 Develop a database on macaque and ape brain regions which 
are possible homologues of human brain areas relevant to 
language, and add data on the connectivity of these areas in 
each species (Arbib & Bota 2006);  

 Develop further models, rooted in detailed macaque 
neurophysiology and neuroanatomy, of the mirror neuron 
system and other brain regions involved in sequential behavior 
in the macaque;  

 Extend these to models of the ape or human circuitry to see 
what needs to change to support observed behaviors. 

We may study data on communication, both in macaques (last 
common ancestor, LCA-m, 25 million years ago) and on chimpanzees 
(LCA-c, 5-7 million years ago), to gain data that might give relevant 
insights (Arbib et al 2008). 

Monkey alarm calls: The leopard alarm call for vervet monkeys 
(Seyfarth et al 1980) might be paraphrased as “There is a leopard nearby. 
Danger! Danger! Run up a tree to escape,” but the monkey has no access 
to equivalents of any of these words. Moreover, the motor pattern for the 
alarm call is innate. Such data support the view that the LCA-m ancestral 
communication system combines a limited set of species-specific calls as 
well as a limited set of oro-facial gestures expressive of emotion and 
related social indicators – with both sets being innate. 

Apes gesture as well as vocalize and at least some gestures in apes 
appear to be specific to one group rather than another, though there is 
debate concerning the latter claim (Halina et al 2013, Hobaiter & Byrne 
2011). Anyway, we posit that the LCA-c ancestral communication system 
may offer a gestural opening for language evolution: a limited set of 
species-specific calls still combine with a limited set of manual and oro-
facial gestures, but we are now sure the latter are products of social 
innovation. We stress, however, that in apes (and presumably in LCA-c) 
combinatorial properties for openness of communication are still absent. 
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提要 

一个通常的说法是语言使得人成为独特的人类。然而，我认为是作为

适应当前生态压力而具有的一般问题解决能力的心智才使得人成为独

特的人类。非语言的交流也许为语言的涌现提供了部分的生态挈机，

预先使得类人相互注意并能了解彼此的意图。心智导致所有这些新的

发展（尤其是复杂的社交生活与更丰富的认知能力），进而使得类人

把语言发展成为交际技术。 

 

关键词 
语言演化  扩展适应  文化  个体发生学  群体发生学 
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