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A lot of ink has been spilt in Paleoanthro-
pology in discussing whether or not Neander-
thals possessed complex language (which means
“human language in the modern sense”, quoting
Arbib, 2005, p. 21, that is, a representational
and communicative system with hierarchical
and recursive structure), given their phylogenetic
closeness to modern humans. Recently, Frayer ez
al. (2010) (this journal, vol. 88; henceforth, F)
have found that Neanderthals had a right-hand-
edness ratio “similar to living people” (E, p. 113).
This leads them to infer that this species had a
pattern of brain lateralization resembling ours,
and, ultimately, that “Neandertals (and, very
likely, their European ancestors) had linguistic
capacities similar to living humans” (F, p. 113).

It is not our intention to cast doubt on
F’s remarkable finding. However, the point is
made that their inference according to which
Neanderthals had complex language is question-
able. Some reasons will be brought to the fore.

To begin with, “there are some drawbacks
in determining hand preference from tooth
scratches” (E p. 115; see Bax & Ungar, 1999, who
question the link between hand-use and teeth
striations). In addition, other types of evidence
(such as tools) could be more suitable for inferring
whether extinct hominid species showed laterali-
zation of motor tasks, given that in our species
(and in great apes, in general) handedness is cor-
related to task complexity, as discussed by Uomini
(2009, pp. 413-414, 416 and ss.). Leaving that
aside, the relationships between right-handedness,
(structural and functional) brain lateralization,
and language are perhaps not significant enough,
or illuminating from an evolutionary perspective.

In our species, a positive correlation exists
between general verbal skill and precociousness
of language development on the one hand, and
the degree of lateralization in hand use, on the
other (in general, between lateralization and cog-
nitive abilities, including language). However,
that correlation is responsible for a variation of
about only 1% in both the General Ability Index
and the Intelligence Quotient; the same applies
to the Quotient’s verbal component (Nettle,
2003). Hence, Natsopoulos ez al. (2002, p.
223) claim that there is not a “significant asso-
ciation of language proficiency with variations
of lateralization regarding hand-preference and
hand-skill”. It becomes even more relevant that
in about 30% of left-handed people, the corti-
cal areas related to linguistic processing are not
so lateralized to the left hemisphere (Foundas ez
al., 2002). In addition, and crucially, left-handed
people do not show qualitative differences con-
cerning structural aspects of language (Foundas
et al., 1994), nor a greater prevalence of specific
language impairments (Bishop, 2001).

Comparatively, although it is usually agreed
that the rate of right-handedness is lower in great
apes (Corballis, 2007; Cashmore ez 4/, 2008),
“the manipulative skills of human and non human
apes are not qualitatively but rather quantitatively,
different”, because in both groups “hand prefer-
ences [...] are similarly influenced by the effects
of task complexity” (Uomini, 2009, p. 416).

The fossil record does show that modern
right-handedness seems to be a shared trait with
Neanderthals (and even older; Frayer ez 2/., 2011
and references). But, at the same time, the main
structural and functional asymmetries related to
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lateralization (including those concerned with
the areas linked to language in modern humans)
have been taken to be an archaic trait, for they
seem to be present in the genus Homo (Holloway,
1981; see Holloway, 1983 and Tobias, 1983 for
Broca’s area; for a general review, see Kyriacou
& Bruner, 2011, who state that “the human
fossil record does not show marked differences
from the modern human variation”; Kyriacou
& Bruner, 2011, p. 135), and also in great apes
(Holloway & De La Costelareymondie, 1982;
Cantalupo & Hopkins, 2001; for an opposite
view, which suggests that some of these asym-
metries could be absent in this family, see Keller
etal., 2009a; Schenker ez al., 2010). Additionally,
it should be noted that recent research suggests
that Neanderthals and modern humans could
exhibit different patterns of brain hemispheres
asymmetry (Pena-Melidn ez al., 2011).
Therefore, structural and functional asym-
metries, if they really exist, would predate the
evidence for (modern) right-handedness (thus
meaning that all the human species had lan-
guage), or would be not informative in that
sense. Nonetheless, the real problem is that those
traces have been customarily considered to show
the presence of (the neuronal substrate for) mod-
ern language, but caution is also in order: the
presence of a biological structure does not pre-
suppose the existence of the function associated
to that structure in other species (the opposite
also applies), as illustrated by the fact that the
primate homologue area to human Broca’s area
contains mirror neurons linked to hand motor
control (Rizzolatti & Arbib, 1998). It could be
speculated that in the evolution of our species
a reutilization with linguistic purposes of the
corresponding ancestral homologue areas took
place; however, to date that change cannot be
(solely) inferred from evidence about structural
and functional lateralization of those areas.
Other proposals have claimed that some
mutations (or chromosomal reorganizations)
would be responsible for the augmentation of the
right-handedness ratio in the most recent Homo
species, those mutations triggering a modification
of the brain lateralization pattern which would

be responsible for language origins (Chance &
Crow, 2007; Crow, 2008). However, consider-
ing the molecular data currently available, those
proposals could exhibit the additional problem
of a potential disparity between the antiquity of
genetic events and the relatively recent nature of
(modern) right-handedness (see, for instance, fig-
ure 3 in Williams e a/., 2006, p. 631).

Even if (structural and functional) brain lat-
eralization patterns could be accurately inferred
from the fossil record, we should deal with the
issue that in our species brain asymmetries could
not be as frequent as commonly held (see for
instance Keller ez /., 2009b for Broca’s area), and
more importantly, that language does not cru-
cially depend on a specific pattern of structural
and functional lateralization of the brain regions
that contribute to linguistic processing, but
mainly on a specific interconnection program
that links some neuronal devices functionally.

To begin with, a significant imbalance exists
among the indices of structural and functional
lateralization of those areas (Selnes & Whitaker,
20006, p. 242), and this fact may condition infer-
ences based on endocrania of extinct hominids.
Moreover, as indicated by E p. 122 themselves,
there are proofs of alternative configurations
of the ‘linguistic areas’ (language transference
to the right hemisphere in pathological condi-
tions, or specular organizations in left-handed
individuals); however, language integrity is not
substantially affected, neither quantitatively (size
of the lexicon, number of utterances, etc.) nor
qualitatively (types, patterns and complexity of
linguistic structures, etc.) (Liégeois ez al., 2008).
In addition, alleged evidence on language later-
alization in the left hemisphere mainly concerns
specific cortical structures (usually Broca’s area
and planum temporale, but remember Keller ez
al., 2009b). Nevertheless, according to some
scholars, the larger development of subcortical
structures, which are crucial for language process-
ing (Lieberman, 2000, 2006), corresponds to the
right hemisphere (see Ifthikharuddin er 4/, 2000
for the caudate nucleus and basal ganglia and
Watkins ez al., 2001 for the caudate nucleus spe-
cifically; but see Gunning-Dixon ez al,, 1998 and
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Glenthoj et al., 2007 for an opposite view). Also,
evidence exists of a greater activation of the right
portion of those structures in nuclear aspects of
linguistic processing, like those concerning deri-
vational morphology (Marangolo & Piras, 2010).

Finally, as the message complexity increases,
a progressive recruitment of other cortical areas
occurs (mainly reflecting a growing demand of
verbal working memory capacity), including
several areas of the right hemisphere (Just ez al,
1996). The validity of alleged inferences on lin-
guistic capabilities of extinct species from fossil
remains of neuronal structures (especially, the lat-
eralization pattern) will be affected, and the same
applies to the outcomes of their activity (right-
handedness ratios), if we also consider the crucial
fact that the anatomical delimitation and the
purely linguistic interpretation of all those areas
is evidently problematic. Hence, many of them
show a multifunctional nature, in the sense that
they are concerned with linguistic and nonlinguis-
tic tasks. Moreover, the activation pattern of those
“language areas” differs (in some ways) according
to the nature of the tasks, and among individuals
even executing the same task, whereas their exact
localization varies (through some ways) in ontog-
eny. Those difficulties illustrate significant limi-
tations Neurobiology has to face when analyzing
language (Poeppel & Embick, 2005).

F’s claim that Neanderthals had complex
language, as allegedly revealed by the right-hand-
edness ratio, is taken to converge on independ-
ent lines of evidence: “up-to-date behavioral and
anatomical studies of Neandertal fossils and the
recent discovery of their possession of the FOXP2
gene” (E p. 113). We believe, though, that those
kinds of evidence are not as clear as they assume.

Firstly, the many reconstructions of vocal
tract anatomy have proven to be completely
inconclusive, for they suggest one thing, or quite
the opposite (see Balari ez 4/, in press and Fitch,
2009 for discussion). Furthermore, comparative
analysis has weakened them even more (Fitch,
2002, 2009): animal vocal tracts are highly flex-
ible and mobile, in such a way that a descended
larynx is not uniquely human and, accordingly,
cannot be considered as a hallmark of speech.
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Furthermore, exteriorization of linguistic mes-
sages through a vocal-auditory channel seems a
contingent fact: sign languages are as complex as
oral languages (see Brentari ed., 2010) although
they use another channel.

Secondly, F (p. 122) claim that “an accumula-
tion of considerable evidence for Neandertal cul-
ture and symbolic behavior” exists. However, the
attribution of symbolic capacities to Neanderthals
is controversial to say the least. As Mithen (2005,
p-229) puts it: “There are a few objects made by
Neanderthals and immediate ancestors that have
been claimed to have symbolic significance. These
are so rare, so varied in nature, and so unconvinc-
ing, that basing an argument for symbolic thought
and language on their existence —as some do- is
frankly bizarre” (it should be noted that such evi-
dence has recently weakened; see Higham ez al,
2010 and Mellars, 2010). Ultimately, a (cultural)
system of symbols cannot be conflated with the
productive and compositional nature of linguistic
meaning (see Balari ¢z al., 2011, for a reassess-
ment of the traditionally assumed relationship
between symbolism and complex language).

Finally, the modern sequence of FOXP2 (or of
any other gene related to language in our species,
if found in Neanderthals) cannot show by itself
that Neanderthals had complex language. That
inference implicitly considers that genes are simple
causal agents (Jablonka & Lamb, 2005, p. 6) and
also assumes a direct causal relationship between
genotype and phenotype, both ideas being clearly
inaccurate. Ontogenetic processes are regulated
by many factors, both genetic and non-genetic,
and highly tortuous developmental paths exist
between genotype and phenotype (Oyama, 2000).
As regards Neanderthals, only a reduced part of
genetic factors (FOXP2 codifying sequence) have
been identified, but not, for instance, the genetic
context in which the gene displayed its regula-
tory function in that species. Therefore, we can-
not predict the reaction norm of their genotype
(Piggliucci et al., 1996), or infer their possession
of a human-like linguistic capacity.

To sum up, F’s conclusion according to
which Neanderthals had complex language is far
from obvious.
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