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Luc Steels [1], based on the distinct emphases on the roles of biological evolution and cultural evolution, incisively
separates language evolution researchers into biolinguists and evolutionary linguists, and evaluates some modeling
studies showing that general mechanisms (e.g., invention and alignment of forms, structural coupling of concepts,
and recruitment of cognitive functions for linguistic purposes) are sufficient to trigger linguistic conventions, shared
conceptual systems, and linguistic hierarchy. Before applauding on this cultural perspective of language evolution, we
need to note that some aspects of it still call for solutions from a biological perspective.

First, nonlinguistic constraints may directly cast their influences on language evolution, leading to universals or
variations. For instance, the subitizing limitation in general cognitive tasks causes the maximum number of verb
valence as 4 in most languages [2], the memory load [3] and cognitive constraints [4] lead to biases towards certain
forms of constituent word order, and the perceptual constraints of human eyes trigger the universal color categorization
patterns among languages [5]. Approaches from biolinguistics help identify such constraints and evaluate their roles
in language evolution, which have important bearings on the relations of language, individual learners, and socio-
ecological environments. In addition, nonlinguistic constraints, in the form of particular neural networks that regulate
brain functions, can affect the recruitment of cognitive functions [6]. To understand these operational constraints, we
need to examine the brain structures resulting from biological evolution and subject to change due to other cognitive
activities [7].

Second, the recruitment theory [8] needs to address the level difference of language-related abilities between hu-
mans and nonhuman animals. Comparative evidence from biolinguistics has revealed many of such differences [2,9].
What factors enable the recruitment of cognitive functions into language processing and why the levels of those func-
tions become different after recruited are intriguing to both biolinguists and evolutionary linguists. Interaction between
biological and cultural transmissions may serve as a plausible solution to these puzzles. Communicative success during
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cultural transmission of language may not only trigger the recruitment of necessary cognitive functions, but also adjust
their levels to better serve the communicative purpose. Such selection is achieved mainly by biological evolution, and
once the initial levels of those functions are adjusted, cultural evolution may help preserve the adjusted levels across
generations, as analogous to the cultural ratchet effect [10]. Since biological evolution proceeds much more slowly
than cultural evolution, this selective pressure may cast only on general functions not language-specific [11]. This will
lead to a coevolution of language and adopted abilities in the linguistic domain.

Much remains to be discovered on these aspects in which biolinguists and evolutionary linguists share common
interests. A unified perspective that coordinates the approaches from both fields would yield important insights on
biological evolution, cultural evolution, and their interaction.
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