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In pre-language hominids, the vocal auditory channel, as it was then constituted, may have been inadequate as a means of transmission for communication involving certain levels of thought and interaction.  If this circumstance were regarded metaphorically in terms of conflicting evolutionary pressures or forces, it could be seen as a bottleneck.  On the one hand, the capacity within individuals for thought, i.e., for conceptual content and its processing, perhaps was already relatively great -- or was developing or had the near potential to develop -- in its range of content, of granularity, and of abstractness, as well as in complexity and speed.  The potential also existed for the development of the interaction among individuals, so that it included the communication of more advanced thought more quickly.  Such developments in thought and in its communication would have had selective advantage.  On the other hand, the vocal-auditory channel then had limitations that made it unable to represent enough advanced conceptual content with enough fidelity and speed.

Another means of transmission, the bodily-visual channel in general or the manual-visual channel in particular, had properties that might have allowed it to handle the new communicative load.  Within modern-day sign languages, the so-called "classifier subsystem" presents a kind of existence proof for the cognitive feasibility of a manual-visual system conveying advanced conceptual content with fidelity and speed.  It has two main enabling properties:  its extensive parallelness, that is, its numerous concurrent parameters for representing different kinds of content at the same time, and its extensive iconicity.  But these are minimal in the vocal-auditory channel.  Nevertheless, for whatever reasons, the manual-visual channel did not follow an evolutionary path toward becoming the main means of communication for humans, while the vocal-auditory channel did.  For this to happen, though, this channel had to acquire certain characteristics that could overcome its limitations.  The proposal here is that it shifted from being a largely analog system to being a mainly digital system.  

As analyzed here, digitalness has a lesser or greater extent, cumulatively built up from a succession of four factors: a) discreteness, b) categoriality, c) recombination, and d) emergentness. These can be characterized as follows.  a) Distinctly chunked elements, rather than gradients, form the basis of some domain in question.  b) The chunked elements function as qualitatively distinct categories rather than, say, merely as steps along a single dimension.  c) These categorial chunks systematically combine with each other in alternative arrangements rather than occurring only at their home sites.  d) These arrangements each have their own new higher-level identities rather than remaining simply as patterns.  The term "recombinance" is here applied to any cognitive domain that includes both recombination and emergentness.

Human language is extensively recombinant.  By one analysis, it has six distinct forms of recombination, of which three or possibly four also exhibit emergentness. In particular, there are four formal types of recombination: phonetic features combining into phonemes, phonemes combining into morphemes, morphemes combining into idioms, and morphemes and idioms combining into expressions -- with the first three of these producing new emergent identities.  And there are two semantic types of recombination: semantic components combining into morphemic meanings, and morphemic meanings combining into expression meanings -- with the first of these perhaps yielding a new emergent identity.

A heuristic survey of various cognitive systems such as visual perception and motor control suggests that discreteness and categoriality appear in many of them.  But candidates for recombination and emergentness in these systems seem rarer and more problematic.  Language evolved recently and may have borrowed or tapped into organizational features of the extant cognitive systems.  The cognitive system of language thus could have readily acquired its discrete and categorial characteristics from other systems.  But language seems to be the cognitive system with the most types and the most extensive use of recombinance.  The question thus arises whether language, as it evolved, adopted a full level of recombinance already present in another cognitive system, increasing it somewhat; adopted a minor level of recombinance from another cognitive system, elaborating it greatly; or developed full recombinance newly as an innovation.

In any case, the evolutionary development of digitalized recombinance in the cognitive system underlying the vocal-auditory channel rendered it capable of transmitting a greater amount of more complex conceptual content with greater fidelity and speed.  Again in metaphoric terms, this development resolved the bottleneck by loosening the prior constriction -- or rather, by circumventing the built-in limitations of the channel.

Finally, consideration can be given to whether thought coevolved with language in certain respects, such as in its degree of digitalness in general and recombination in particular, in its "crispness", and in its voluntariness.








































