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Abstract

Purpose: Paleoanthropologists link the discovery of the modern human-like
hyoid bone (HB) in Neanderthal skeleton remains at Kebara Cave (Israel) as
the pivotal evolutionary step associated with speech development. This find-
ing is cited as evidence Neanderthals produced complex speech, yet this asso-
ciation remains controversial. Conclusion: Here, we present clinical and scien-
tific evidence challenging the pivotal role of the HB in producing speech, and
suggest that CNS development was more fundamental than the presence of
HB to speech production.
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1. Introduction

Paleoanthropologists, scientists dedicated to the studies of human evolution from
ancient fossils suggest that speech was possible when the Neanderthals finally
evolved a particular bone, called the hyoid bone, (HB; Whipps, 2008). This is
based on a 1983 finding of a modern-looking HB in a Neanderthal skeleton lo-
cated at Kebara Cave on Mount Carmel (Israel), and subsequent findings else-
where (Lieberman & Crelin, 1971). The Kebara finding supposedly “settled an
old debate over the question whether the Neanderthals could speak” (Papagiani-
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ni & Morse, 2013: p. 115). A detailed study of HB micro-biomechanics supports
the idea that the Kebara Neanderthal spoke but is inconclusive concerning com-
plex language (D’Anastasio et al., 2013). Others, however, still contest the role of
the HB as key evidence whether or not Neanderthals could speak (de Boer,
2012). Nonetheless, most recent literature provides valid arguments in support
of the presence of speech, even language in this population. For example, a very
recent article (Schuster, 2021) supports that the Neanderthals could speak and
had a language by invoking data from Conde-Valverde’s and her group (2021)
study entitled “Neanderthals and Homo sapiens had similar auditory and speech
capacities”. Schuster states that “a new multidisciplinary approach, based on fos-
sil evidence and modeling claims to have categorically proven that they (Nean-
derthals) did (spoke)”. This opinion is further supported by genetic observations
that Neanderthals and modern humans shared the same sequence of the lan-
guage-related Foxp2 gene associated with brain development (Krause et al., 2007;
Trujillo et al., 2021). Moreover, a 2018 online article by Dediu and Levinson
(2018) supports the notion that “7he new data supports language and speech
being old and shared with archaic humans. However, this does not rule out sub-
tle and very interesting differences”. In all, our objective is not to challenge the
possibility that the Neanderthals could speak or had developed language, as much
as we challenge that the presence of the hyoid bone in paleontological fossil find-
ings is pivotal to the ability to speak.

2. Discussion

Here, we challenge assigning a pivotal role of the HB in the development of
speech. Our challenge to this assumption is based on the scientific and clinical
evidence from the following fields that the four authors represent: speech science,
speech pathology, phonetics, linguistics, medical laryngology, head and neck sur-
gery, molecular medicine, neurosciences, stem cell, and archealization research.

From our collective perspective, we do not question the evidence document-
ing the presence of the HB and its level in the neck of Neanderthals. Nor are we
disregarding the evidence that Neanderthals may have produced complex speech.
However, we challenge linking the presence and location of the HB as the pivotal
evolutionary step in producing complex speech. We appreciate that predominant-
ly given an ancient bony fossil record to interpret evolutionary change, there
could be a tendency to over-value such paleontological findings as evidence of
speech acquisition/production.

We believe that speech development, complex or not, relies on progressive
central nervous system (CNS) function, not the presence of a bone. In our opi-
nion, CNS progression in cognitive ability and nuanced motor control of the en-
tire vocal tract (from lungs to lips) resulted in speech development. Consequently,
we present eight arguments that the HB has little or nothing to do with speech
production, which requires developed CNS function. Arguments we present are

based on our scientific and clinical experience concerning normal and abnormal
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voice, speech, and language production in contemporary humans (Tantam et al.,
1993; National Institute on Deafness and Other Communication Disorders, n.d.;
Askar et al., 2017; Liibben et al., 2001; Dedo, 1990; Izdebski et al., 1994; Izdebski
et al., 1987).

3. Arguments

First, the HB is not the exclusive property of Homo sapiens, as it is present in
many vertebrates. Many of these vertebrate animals can produce various sound
signals but not complex or even simple speech—only calls, howls, or barks.

Second, many modern humans with autism spectrum disorders and other con-
ditions with cognitive dysfunction have a functional HB but cannot generate speech
(Tantam et al., 1993).

Third, in expressive aphasia, a loss of the brain’s ability to send neural com-
mands to the speech organs to create phonation coordinated with articulation
causes loss or severely restricted speech production in the presence of a normal
HB (NIDCD, n.d.).

Fourth, surgical alteration of the HB in surgery (for sleep apnea in adults or
cysts in children) has almost always been reported to not affect speech except in
extraordinary circumstances (Askar et al., 2017; Liibben et al., 2001).

Fifth, removing the entire larynx, including the HB, in cancer surgery elimi-
nates the primary voice organ, the larynx. However, rehabilitative methods have
been developed that produce speech even in the absence of the larynx and HB,
but with adequate CNS function (Dedo, 1990; Izdebski et al., 1994).

Sixth, speech (articulation) is seriously altered when the tongue, the major ar-
ticulation organ, is affected or removed while the HB remains intact. An artifi-
cial tongue placed intraorally will, however, significantly enhance speech intelli-
gibility (Izdebski et al., 1987).

Seventh, the HB and the vertical larynx position (VLP) in the neck are claimed
to be crucial for the creation of voice and complex speech (Lieberman & Crelin,
1971). In reality, VLP has little to do with these claims, specifically in the context
of creating a complex speech, which typically is defined as an ability to express
thoughts including expressing emotions (Izdebski, 2006). The height of the HB
in the neck has no bearing on our ability to speak (in any form, complex or not)
but can affect voice quality (Shipp & Izdebski, 1975).

Eighth, current genetic research further extrapolates support for the Foxp2
gene changes in Neanderthals and Homo sapiens advancing neurodevelopment

associated with speech over lower hominins (Trujillo et al., 2021).

4. Conclusion

In conclusion, attempts at dating speech development rest in our opinion too
heavily on interpretations of paleontological data relating to the presence and
location of the HB in the neck. More likely, complex speech is related to the
progressive development of brain function that is not reflected in the anatomical
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fossil record. Speech, in our opinion, necessitates a dual higher CNS function—
the cognitive ability to formulate thoughts and nuanced motor capabilities to ar-

ticulate them, not the presence of a single bone.
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