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ABSTRACT: 

Grammatical speech production involves hierarchical assembly of complex, non-repetitive sounds into meaningful words, phrases and sentences.  Fine motor control over speech production is localized in the left hemisphere somatosensory cortex, in Broca’s area.  Brain areas devoted to fine motor control over non-repetitive hand motions and manual hierarchical assembly overlap with grammatical speech areas, and appear to differentiate from a common neural substrate during ontogeny. Manufacture and assembly of composite tools can thus be considered homologous with grammatical speech production. If these neurological areas are homologous then composite tool manufacture may also mark the advent of syntactic, grammatical speech. 

Two stages in the evolution of Paleolithic technology may reflect two important stages in the evolution of grammatical speech. The transition from Lower Paleolithic reductive to Middle Paleolithic additive technologies marks stage 1 of the evolution of grammatical speech. Single-component hand-held stone tools that were made by repetitive coarse motor percussion flaking characterize Lower Paleolithic/Early Stone Age technologies from 2.5 to 0.3 million years ago.  Multi-component composite artifacts first appear in the archaeological record around 300 thousand years ago, at the transition to the Middle Paleolithic/Middle Stone Age. Artifact assembly may have placed new demands on the somatosensory cortex area that overlaps Broca’s area, and may have facilitated the development of grammatical speech.  Cause-and effect could have equally been from grammatical speech to composite technology. 

Stage 2 is marked by the transition from the generalized multi-purpose toolkits of the Middle Paleolithic to the specialized and more complex composite artifact technologies of the Upper Paleolithic/Later Stone Age, beginning around 70 thousand years ago.  Such specialized toolkits imply enhanced abilities to anticipate their use. Frequencies of non-local stone tool raw materials increased dramatically at this time, marking the transition from closed, defended territories to large-scale networks of materials and information exchange. Strategic planning of land use and resource exploitation that also characterized this transition may have been facilitated by enhanced information exchange, trust and reciprocity.  Grammatical innovations of indirect speech – the language of diplomacy – may have facilitated the mutual trust required to maintain reciprocal cooperation networks.

