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Behavioral and prefrontal representation of volitional
vocal behavior in non-human primates
Steffen R. Hage
Animal Physiology, University of Tübingen
Broca’s area, in the ventrolateral prefrontal cortex is one of the key brain structures that allows humans to
voluntarily produce sophisticated speech signals. Brain damage in this region causes dysfunctions or severe impairment of speech and language production, known as Broca’s aphasia. In contrast, lesions in cortical brain structures of monkeys have no or only mild effects on spontaneous call behavior. This and other
observations led to the assumption that vocalizations of nonhuman primates are exclusively affective
utterances bond to specific motivational states processed by a sub-cortical neural network. In our studies,
we demonstrate cognitive control of call production in rhesus monkeys and suggest a neuronal correlate
of volitional call initiation in the monkey homologue of Broca’s area. For this purposes, we first trained
monkeys with operant conditioning techniques to vocalize reliably in response to visual cues. During recordings in the ventral prefrontal and premotor cortices, call-related neurons in the monkey homologue
of Broca’s area predicted the preparation of subsequent cued vocalizations. Call-related neurons showed
significantly higher pre-vocal activity during cued vocalizations as compared to spontaneous calls, suggesting a specific involvement of these prefrontal areas in the initiation of volitional vocalizations. These
findings suggest a cardinal role of this prefrontal area in vocal planning and call initiation, a putative cognitive precursor in nonhuman primates that may ultimately give rise to speech control in linguistic humans.
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