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PROFILE: BRAIN, MUSIC, AND SOUND RESEARCH CENTER

Study of Music and the Mind Hits a
High Note in Montreal

After battling to have their field taken seriously, two musician-scientists have founded
an interdisciplinary center to understand how—and perhaps why—humans make music

MONTREAL, CANADA—It’s Saturday night in
Montreal’s Latin Quarter, and the flamenco
dancers are in full whirl at the Casa Galicia
restaurant. A tall woman with a gardenia in
her hair stomps the wooden floor in staccato
bursts as loud as firecrackers, while her part-
ner yelps out a full-throated cante. At a table
nearby, Isabelle Peretz sips a glass of Rioja
with a wistful smile. “This music always
gives me an intense frisson,” she says.

But music is more than just a Saturday
night pleasure for Peretz, a neuropsycholo-
gist at the University of Montreal (UM).
Peretz has devoted her career to understand-
ing why and how the human brain allows us
to create and respond to sequences of sounds.
In 2005, together with brain imaging special-
ist Robert Zatorre of McGill University in
Montreal, she created the International
Laboratory for Brain, Music, and Sound
Research (BRAMS), a joint project of UM
and McGill. Last fall, BRAMS received a
total of $12 million in a matching grant from
government and university sources. The
money will allow the members of BRAMS,
including Peretz, Zatorre, and nine other
Montreal-based lead investigators, to explore
music’s mysteries. They seek to understand
how humans cooperate to perform together,
how children and adults learn to play music,
and the relationship between music and lan-
guage. “BRAMS will allow us to use music
as a portal into the most complex aspects of
human brain function,” says Zatorre.

Already, BRAMS researchers have pin-
pointed areas of the brain involved in the per-

ception of pitch. And they have demonstrated
that pianists’ ability to remember long, com-
plicated pieces relies on close coordination
between distinct motor and auditory memory
circuits in the brain, in contrast to previous
assumptions that the melody was key and that
the fingers would simply follow.

Even before BRAMS was created, the
Montreal group had established a world-
class reputation in music research. “They are
number one by a long shot,” says Jamshed
Bharucha, a music researcher and the provost
of Tufts University in Medford, Massachusetts,
who reviewed the BRAMS
grant. Josef Rauschecker, a
neuroscientist at George-
town University Medical
Center in Washington,
D.C.,, also a grant reviewer,
agrees: “The two of them,
plus the colleagues they
have assembled, are unbeat-
able as a team.”

The new laboratories
on the UM campus include
sound booths, a brain
imaging lab, an echo-free
chamber, and a perform-
ance lab sporting a $200,000 computerized
Bosendorfer piano, which records the pre-
cise details of each keystroke and foot-pedal
movement. One of BRAMS’s most spectac-
ular labs, however, will be located on the
other side of town, at the concert hall of
McGill’s Schulich School of Music.
Researchers plan to install wireless physio-

Music lover. BRAMS Co-Director
Isabelle Peretz.

Wired for sound.
Emotions will be
monitored at McGill's
music hall.

logical sensors in up to 25 of the 188 seats to
monitor group emotional reactions to live
performances. The sensors will monitor
heart rate, skin electrical responses, and
even facial musculature of audience mem-
bers who give informed consent, says McGill
researcher Stephen McAdams, who heads
this part of the project. Another 50 seats will
be equipped with palm pilots, which sub-
jects will be trained to use to indicate their
reactions by moving a stylus “through emo-
tional space,” McAdams says.

These high-tech facilities will allow the
BRAMS team to ramp up its research con-
siderably. “We will be able to study musical
perception and production in more natural
contexts,” says Peretz. “We can move from
the study of single individuals to several
subjects.” The group is also designing musi-
cal instruments that can be played by sub-
jects undergoing magnetic resonance imag-
ing (MRI) brain scans. Zatorre says such
studies “will allow us to understand why dif-
ferent individuals have
greater or lesser facility for
learning, and what brain
activity patterns differ-
entiate a virtuoso from a
merely competent player.”

For Peretz, 50, and
Zatorre, 52, the creation of
BRAMS is the high note in
more than 25 years of
research into music and the
brain. But during much of
that time, each of them was
playing solo, and relatively
few scientists were even
listening. As a girl in Belgium, Peretz spent
11 years studying classical guitar. By the
time she began university studies, however,
“I knew that I was better at science.” She
received her Ph.D. at the Free University of
Brussels in 1984 and came to McGill in 1985.
With her doctoral supervisor José Morais,
she proposed on theoretical grounds that the
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brain had specialized neural pathways for pro-
ducing and responding to music, even if it
shared some cognitive domains, such as hear-
ing, with language. But many researchers
were skeptical, arguing that the neural circuits
involved in music mostly overlapped with
those used in language and other functions.

At UM, Peretz began studying subjects
suffering from congenital amusia, an inher-
ited form of tone deafness that does not
affect language or other mental functions. In
the 1990s, she expanded this research to
brain-damaged patients suffering from so-
called acquired amusia, showing that many
of them also had normal language abilities.
That convinced many doubters that she was
right: Music and language did seem to
occupy different “modules” in the brain
(Science, 1 June 2001, p. 1636). “Isabelle’s
work has fundamentally changed our under-
standing of how the brain processes music,”
says archaeologist Steven Mithen of the
University of Reading in the United King-
dom, author of The Singing Neanderthals.

If there are special areas in the brain for
music, where are they? That question
attracted neuroimaging expert Zatorre, who,
like Peretz, has had a lifelong affinity for
music—he has played the organ since he was
a child. Born in Buenos Aires, Argentina,
Zatorre majored in both psychology and
music at Boston University, where he played
the organ at local churches, earning $25 for
each service. He received his Ph.D. in exper-
imental psychology at Brown University in
1981, and the same year started a postdoc at
McGill, where he has been ever since. At
McGill, Zatorre was in on the early days of
the neuroimaging revolution, using MRI and
other techniques to study the processing of
both music and speech. His team was the
first to demonstrate differences in brain acti-
vation patterns between musicians who have
absolute pitch and those who don’t as well as
the first to localize emotional responses to
music in the brain. For example, Zatorre and
colleagues showed that the “shivers-down-
the-spine” feeling that many people get when
they listen to pleasurable music correlates
with activation of brain regions such as the
amygdala and the orbitofrontal cortex—
regions that are also associated with
responses to food and sex.

Despite these accomplishments, until
recently Peretz and Zatorre, like other music
researchers, “were marginalized,” Peretz says.
Bharucha agrees: “I had an uphill battle con-
vincing people that music was important as a
cognitive or brain phenomenon.” The turning
point for Peretz and Zatorre came in 2000,
when the New York Academy of Sciences

asked the pair to organize a conference on the
biological foundations of music. Soon after-
ward, the field began to explode. One reason,
Zatorre says, was that brain researchers such
as himself began collaborating with cognitive
psychologists such as Peretz. “The cognition
people started realizing, ‘Hey, there is a brain
out there.” And the neuroscientists and imag-
ing people began realizing that they had some-
thing to contribute to the [cognitive] models.”

The collaboration between Peretz and
Zatorre, for example, has identified the brain
region apparently defective in people with
congenital amusia, which affects 5% or more
of some populations. In the October 2006
issue of Brain, Peretz, Zatorre, and their

co-workers showed that on MRI scans, tone-
deaf individuals had less white matter in the
right frontal inferior gyrus, an area just behind
the right side of the forehead, compared to
musically normal controls. The results were
consistent with earlier work by Zatorre and
others suggesting that the right frontal cortex
is implicated in perceiving pitch and remem-
bering music. In contrast, language is most
often localized on the left side of the brain.
Yet whereas work on musical learning is
showing progress, “music remains a mystery,”
Peretz says. “The biggest question is what it is
for.” Researchers have suggested many sce-
narios for why musical abilities might have
evolved, such as enhancement of social soli-
darity and increasing communication between
mothers and children (Science, 12 November
2004, p. 1120). But Peretz is cautious about
such speculations. Although she has long
argued against claims by researchers such as
Harvard University cognitive scientist Steven
Pinker that music is just “auditory cheese-
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cake” with no adaptive function, she conceded
in a recent review in Cognition that most
hypotheses about music’s role in human evo-
lution are inherently untestable. “I believe that
music is in our genes, but belief is not sci-
ence”—more evidence is needed, she says.
Nevertheless, Zatorre says, “Pinker has
served as a useful foil” for researchers who
believe that music serves a unique biological
role. And one reason for the explosion in this
research, Zatorre adds, is that “music can
serve as a probe into just about every mental
function, including perception, motor per-
formance, memory, attention, and emotion.”
In addition, some BRAMS research may
have practical applications. For example,

Musical mind. Robert Zatorre
with computerized piano.

patients learning to speak again after strokes
or other brain injuries do so more rapidly if
they sing along with another person. Study-
ing the neural changes that accompany such
therapies could boost their effectiveness,
says Peretz. Zatorre says he eventually wants
to improve the technology of cochlear
implants so the hard of hearing can listen to
music. “Current implants are designed to
maximize perception of speech,” he says.
“They are not good for music.”

Although the creation of BRAMS seems
likely to keep Peretz and Zatorre in the front
ranks of music neuroscience research, both
express some nostalgia for the musical careers
they left behind. Zatorre is thrilled that the
chapel in the former convent where BRAMS
is housed has a working organ. “My dream is
to do experiments in the morning and play in
the afternoon,” he says. Peretz still has her gui-
tar. “I made my choice,” she says, “but some-
times I still have regrets.”

—MICHAEL BALTER
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