Neuroimaging does not support the representational nature of the earliest human engravings:

comment on Mellet et al.(2019).

Derek Hodgson

Mellet et al., (2019) propose that the fMRI study they employed on subjects viewing ancient
engravings support the claim that such engravings were regarded as representational or “symbolic” by
fossil humans. There are a number of problems with that assumption that will be examined in this
commentary. First, similar neuroscans have shown that the left occipitotemporal area is activated
when observers view false fonts just as much as when they view true letters. False fonts are, to a
certain extent, equivalent to the examples of engravings employed by Mellet et al., except that Mellet
et al., also utilised repeated cross-like motifs from Blombos that are similar to the letter X, which will
have further skewed their results in favour of the left hemisphere. In fact, neuroimaging carried out
by Vinkier et al., (2007)—where the raised level of activity to false fonts in the left hemisphere was
apparent due to their novelty—follows a similar trajectory to that of cortical activity of Mellet et al.
That is, although both the left and right hemispheres were active, the left hemisphere was more
engaged for false fonts in a similar way as for engravings. Interestingly, Vinkier et al., (2007) regard
the left hemisphere false font finding as resulting from elevated attentional demands. As they state:
“...false-font stimuli might induce stronger attentional engagement than perceptually highly familiar
real letters” (see also Nestor et al. 2013) In addition, the suggestion that the Visual Word Form Area
(VWEFA) is involved in processing other stimuli such as objects that Mellet et al., cite is highly
controversial. Not least because one compelling line of research repeatedly demonstrates that the area
deals exclusively with processing meaningful words (Dehaene et al. 2010; Gailliard et al. 2006;
Nestor 2013). But, even if it were true that the VWFA processes other information, that finding
would also challenge Mellet et al’s findings as gratings, which are similar to the line junctions and

crossings of the engravings, activate the same area (Vogel et al. 2014). It seems therefore that line



junctions and crossings have a special status in early to mid-level visual cortex, including V1 (see for
example Chang et al. 2015;Sigman et al. 2005; Szwed et al. 2012).

Secondly, based on their findings, Mellet et al., make the strong claim that the engraved
patterns were potentially employed to store and transmit coded information and may be
representational. Such a claim appears unwarranted given the above critique. There is no doubt that
the engraved patterns demonstrate a measure of structure but this is because it reflects the underlying
heuristics as to how the visual world is configured and perceived as such. Correspondingly, present
day scripts universally employ a restricted number of similar but implicit configurations in the form of
end-stopped lines, junctions, and crossings, which were employed unbeknown to the originators of
those scripts (Changizi et al. 2006). That is because, as neuroscience has revealed, much of the neural
processing occurs preconsciously in a way that biases behaviour (King et al. 2016; Price and Devlin
2011; Gaillard et al. 2006).

Thirdly, with regard to the Hodgson’s (2006) Neurovisual Resonance Theory, Mellet et al.,
state that in previous publications | suggest that the primary visual cortex or V1 constitutes the unique
area of the cortex that can explain how the first engravings arose when | specifically stressed that V1
is part of a hierarchical system that includes V2, V4, LOC. In addition, | also allude to the role of the
occipitotemporal area involving feedforward and feedback neural loops (see Hodgson 2006, 2008; see
also Price and Joseph 2011 as well as Chang 2015 on neural loops).

According to the Neurovisual Resonance Theory, the reason repeated lines and geometric
shapes were so appealing to hominins is because they are an integral and fundamental feature of the
visual brain. By producing such patterns the underlying neural heuristics were stimulated leading to

neural resonance that induced pleasure leading to a repetition of the procedure.
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