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Interestingly, neuroscientists working on music no longer need to justify
their research enterprise. Most people, from the scientific community as well
as from the general population, are keen to know more about music as a
brain function. This general interest is likely to carry over to the next millen-
nium. But why do people suddenly consider music worth studying? For more
than a century, music has been ignored by both the scientific community and,
more recently, by our educational system. This attitude probably reflected the
widely shared opinion that music was superfluous. This opinion has changed
recently, because it has become increasingly clear over the years, with mas-
sive access to the music media, that humans are avid consumers of music.
Can neuroscience provide an answer as to why this is so? We contend that
studying music as a brain function holds indeed great promises in this regard.

Until recently, the study of music cognition in the human brain has relied
primarily on clinical case studies. In contrast to other fields such as vision,
the study of the neural basis of music cognition cannot be based on animal
models. For one thing, it is not clear whether animal vocalization, including
bird singing, is the precursor of language or of music in humans. Thus, a
major obstacle to generalization across species lies not only in the language
specialization of the human brain but also in human inclination for music.
Humans possess both language and music as means of auditory–vocal com-
munication while animals possess only one channel, as far as we know. This
obstacle to animal modeling can now be overcome with the advent of new
methods for the functional exploration of the human brain, such as neuro-
imaging (e.g., PET, fMRI, high density ERPs, MEG) and brain stimulation
(TMS, for Transcranial Magnetic Stimulation) techniques. We no longer
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need to wait for a theoretically meaningful accident of nature in clinical cases
and work backward, like detectives, to uncover the nature of the musical
disorder observed. Although clinical cases will remain a major source of
information, they can now be complemented through careful and systematic
use of the new brain exploration tools. From now on, the flourishing of these
new tools enables us to be proactive by selecting our population of interest
and our questions to put at test, and hence advance more rapidly in our re-
search program.

Will the rapid advances in the understanding of the neural bases underly-
ing music mean that we will be able to explain why people listen to music?
Not directly.

The question of the existence of music is not new and has been a subject
of controversy since the beginning of the first millennium. However, the
scientific study of music organization in the brain should provide us with
key elements as to whether music pertains to the area covered by biology,
hence fulfilling important needs, or to the area related to human culture,
thereby being superfluous. In this perspective, the most important issue is
whether or not there exist neural networks that are dedicated to music pro-
cessing in the mature brain. By ‘‘dedicated neural structures,’’ we mean
neural devices that process musical information selectively and exclusively.
Support for the existence of such musical modules in the brain entails that
music is not a parasite or a byproduct of a more important brain function
such as language. Presently, we have strong indications that the human brain
is equipped with such musical modules (e.g., see Peretz, 2000, for a review).

Finding brain specificity (or modularity) for music does not imply, how-
ever, that the human brain is prewired for music and consequently that music
fulfills a biological need. Music may recruit any free neural space in infants
and modify that brain space so as to adjust it to its processing needs. For
instance, early musical training has been found to modify (extend) the brain
space dedicated to some aspects of music processing (e.g., Pantev et al.,
1998). Hence, brain specificity provides the necessary but not the sufficient
conditions for considering music as part of our biological endowment.

What other neural aspect would strengthen the claim that music has adap-
tive significance? Music should correspond to a system that lacks flexibility
when stabilized (i.e., in the mature brain). We need to find evidence for a
fixed arrangement of the musical neural networks. By fixed arrangement, we
mean a particular brain implementation that is shared by humans, nonmusi-
cians and musicians alike, and similarly localized in all brains. This is a very
strong prediction, perfectly suited for an application of the new brain imagery
techniques.

The claim that there is a similar brain organization for music in all humans
would seem easy to falsify. However, it is not an easy task. To do so, we
need to identify what processing mechanisms are essential for music appreci-
ation, an ability shared by all humans. Then, we can specify where these
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essential processing components are carried out in the brain of musicians
and nonmusicians. There is a range of possibilities. Neuropsychology is one
of the rare disciplines that can shed light on this issue. First, the lesion
method, either naturally produced by a brain accident or experimentally in-
duced by focal TMS, allows one to identify the essential regions of the cortex
for music appreciation. The latter technique is likely to play an essential role
in the future since it allows direct comparison of musicians and nonmusi-
cians. Second, we need to tap these essential mechanisms with appropriate
means. That is, we need to assess the functioning of these musical mecha-
nisms with valid tasks, which usually mimic what people generally do when
listening to music. For instance, if we envisage that most people listen to
music for emotional purposes, then music processing should be assessed via
emotional responses. This is a new endeavor. The neuropsychological study
of music as an emotional language has just begun (Blood et al., 1999; Peretz
et al., 1998; Peretz & Gagnon, 1999). This new perspective on music and
the brain is not, however, accidental and holds great promises for a better
understanding of how human brains respond to music.

It is probably the study of music, as an emotional language, that is the
most likely to tap the universal principles that are responsible for its ubiquity.
Until the 1960s, it was believed that languages could vary arbitrarily and
without limit. Today, there is a consensus among linguists that there is a
universal grammar underlying diversity. Similarly, it was once thought that
facial expressions of emotion could vary arbitrarily across cultures until Ek-
man (e.g., Ekman et al., 1987) showed that a wide variety of emotions are
expressed cross-culturally by the same facial movements. Ekman made the
important distinction between the expression of emotions and the cultural
variation that may exist in the rules for displaying those emotions. Likewise,
certain aspects of music are culture-specific, although the general rules and
processes subserving parsing, remembering, and producing may be univer-
sal. These universal principles may in turn be subserved by neural networks
shaped by natural selection. The neurosciences should not be long to provide
answers to these assumptions.
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