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The absence of symbolic behaviors has often been associated with the lack of 
language in the Neanderthals. However, the conceptual link between symbolic 
behavior and language is simply speculative, therefore it calls for more 
convincing arguments (Balari, et al., 2011; Berwick, et al., 2013). Regarding the 
differences in the symbolic behaviors in the two species, drawing shows a 
striking contrast probably because its privileged position for preservation 
compared to other symbolic behaviours such as gesture, music, dance, and 
ritual. The homo sapiens have demonstrated their competence for symbolic 
behavior by depicting figurative pictures such as humans and animals on cave 
walls in Europe and Indonesia as early as 40 kyr ago (Aubert, et al., 2014). In 
contrast, clear archeological records for the Neanderthal artefacts is extremely 
scanty (Higham, et al., 2010), except stone and bone tools (Soressi, et al., 2013) 
(but see (Hoffmann, et al., 2018; Jaubert, et al., 2016)). This discrepancy 
becomes more impressive when we take into account of their temporal overlap 
estimated 2,600-5,400 yrs (Higham, et al., 2014) or of their direct and perhaps 
intimate interaction implied by the gene flow from the Neanderthals to the 
modern humans (Prufer, et al., 2014). The absence of evidence is not the 
evidence of absence, and drawing might be done on sand or on other frail 
materials, but the lack of drawing works in Neanderthal’s sites is notable when 
we consider discovery of thousands of their fossils. How do cognitive abilities 
that create figurative art relate to language faculty? Recent neuroimaging studies 
on drawing may hold a useful clue to this question. 
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Neuroimaging is a technique to measure brain activities during various 
perceptual or cognitive tasks. Functional magnetic resonance imaging (fMRI) is 
the most popular method among others since it allows the best spatial resolution 
in localizing activated loci in the brain without any invasion to the body. Several 
studies on the brain mechanisms of drawing have revealed that drawing 
activates a network of brain regions. The first study aimed at examining the 
laterality of activation in the parietal lobes which was the main regions for 
drawing deficits when the brain is insulted (De Renzi, 1997; Kleist, 1934). 
Unexpectedly, the authors found activation in the left ventral premotor area 
(Brodmann area 44, the posterior part of Broca’s area) and the right (and to a 
lesser degree in the left) posterior temporal gyrus in addition to the bilateral 
parietal activation (Makuuchi, et al., 2003). These two regions were repeatedly 
reveled co-activated in the subsequent fMRI studies on drawing (Farias, et al., 
2006; Harrington, et al., 2009; Miall, et al., 2009; Schaer, et al., 2012; Yuan and 
Brown, 2015). Because of their anatomical locations, we reason they are 
connected by the arcuate fasciculus which subserves language (Catani, et al., 
2007). Here we obtain two insights. The first is that acquisition of language and 
drawing skill in the modern humans might result from the evolution of the 
arcuate fasciculus (Makuuchi, 2010; Rilling, et al., 2008). The second is that 
language and drawing may share similar fundamental computation in the brain, 
for instance building hierarchical structures of elements (e.g. words/strokes) for 
the externalization of mental representations by effectors (e.g. speech 
organs/hands) (Makuuchi, et al., 2003). These insights can be directly tested by 
neuroimaging methods. Researchers may be able to formulate hierarchical 
structure in drawing and examine if the processing of hierarchical structure in 
drawing activates Broca’s area as in sentence processing (Friederici, et al., 2006; 
Makuuchi, et al., 2009; Zaccarella, et al., 2017) and if the activated regions in 
Broca’s area have anatomical connections to the co-activated posterior regions. 
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