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Experimental studies of the phonation in non-human primates for elucidating the
speech evolution
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i We showed that non-human primates have an additional vocal membrane from the
vocal fold, while humans never have it. The interaction between vocal fold and vocal membrane

vibrations facilitates the generation of non-linear phenomena such as chaos and subharmonics in
non-human primates. While these characteristics allow them to generate a variety of voice source and
form a rich vocal repertoire, the voice sources are unstable with such discontinuous changes.
Humans, on the other hand, are able to maintain stable vocal fold vibrations due to the evolutionary

loss of the vocal membrane, and the stable voice source allows humans to produce a sequence of
various voice sounds in speech.
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