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What's in a Face?

Nancy Kanwisher

(1), composed of special-purpose compo-

nents, each tailored to solve a single specific
task? Or do we instead possess a more general
kind of intelligence, with minds and brains that
are prepared to tackle a wide range of problems
without being optimized for any of them in par-
ticular? For nearly two centuries, a debate
has raged between proponents of specialized
“organs” or “modules” of the mind and brain and
those who support “distributed” cognitive and
neural processing. A new study by Tsao et al. on
page 670 of this issue (2) provides the strongest
evidence to date for the Swiss Army knife view
by demonstrating the extreme specificity of one
cortical region for a single high-level function—
face perception.

Tsao et al. used functional magnetic reso-
nance imaging (fMRI), a noninva-
sive neuroimaging technique for
studying brain activity, to identify
three patches of cortex in monkeys
that respond selectively to faces.
They further targeted electrodes
into the “middle face patch” (see
the figure) to record from the indi-
vidual neurons that constitute
it. Their findings give astonishing
evidence of functional specializa-
tion in the brain. Ninety-seven per-
cent of visually responsive neurons
in this region responded selectively
to faces, and whoppingly so: On
average, these neurons responded
more strongly to face stimuli than
to nonface stimuli by a factor of
about 50. Indeed, the only nonface
stimuli that elicited a significant (though very
weak) response from this region were apples,
clock faces, and other round objects similar in
shape to faces.

Prior evidence that face perception may be a
special” domain of cognition, with its own inde-
pendent cognitive and neural machinery, comes
from behavioral studies of normal and brain-
damaged individuals and electrical recordings of
neural activity in monkey and human brains.
More recently, fMRI has revealed a particular
region in the human brain where this special
face perception machinery apparently resides:
the fusiform face area, a blueberry-sized region
on the bottom surface of the posterior right hemi-
sphere that responds significantly more strongly
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when people look at faces than when they look at
any other stimulus class yet tested (3).

The fusiform face area has served as a com-
pelling icon for those inclined toward a modular
view of mind and brain, and also as a tempting
target on which opponents of this view can fix
their cross-hairs. In one of the most important
challenges to the claimed specificity of this
brain region for faces, it has been argued that
the weak but statistically significant response of
the fusiform face area to nonface objects reflects
the participation of this region in the representa-
tion of objects (4). An alternative account argues
that this weak response to nonface objects sim-
ply reflects the resolution limits of the fMRI
method, in which each pixel spans hundreds of
thousands of neurons. This leads to an inevitable
underestimation of the true selectivity of the
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region. The Tsao et al. study largely resolves this
question, at least for the middle face patch in the
macaque brain. By demonstrating that nearly all
cells in this region respond virtually exclusively
to faces, these data leave little room for a role of
this region in the representation of nonface
objects (4). Thus, Tsao et al. provide the strongest
evidence yet for extreme specificity of a cortical
region for a complex high-level function.

The new findings open up a broad new land-
scape of investigation. How exactly do neurons
in this region code for the unique shape of each
individual face? Does the neural representation
of face shape differ qualitatively from the neural
representation of object shape, as suggested by
the behavioral literature (5)? How do the other
two face-selective patches in monkeys differ
from the one analyzed by Tsao ef al., and which
of these face patches (if any) is homologous to
the fusiform face area in humans?
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Is the primate brain a generalized machine
that can tackle a wide array of problems or a
collection of modules, each designed for a
specific task? New results suggest a modular
organization, at least for specialized cognition.

More generally, which functions get their
own dedicated patch of cortex, and why? In addi-
tion to face areas, other regions of the human
brain (see the figure) produce similarly selective
fMRI responses to bodies and scenes (6) and
even to the representation of another person’s
beliefs (7). But such highly specialized regions
may be rare in the cortex: A recent study that
tested for the selectivity of 20 different object
categories did not turn up any new ones (6). In
addition to a few highly specialized mechanisms
for special domains of cognition—the neural
equivalent of an army knife’s corkscrew, scis-
sors, and screwdriver—the brain may also con-
tain more general-purpose machinery that can
operate across cognitive domains.

Evolutionary psychologists argue that the
components of the human mind can be pre-
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Selective information processing in the brain. Regions on the surface of the macaque (left) and human (right) brain
that respond selectively, as indicated. For both species, the back of the brain is at the left. Brains are not proportionally
scaled to each other.

dicted from the specific problems faced by our
ancestors on the savannah. But such considera-
tions underconstrain the organization of the
human brain. They also fail to explain observed
components of the brain that could not be genet-
ically hard-wired, such as the cortical region that
responds very selectively to visually presented
words and letter strings (which have arisen only
very recently in human history) (8). Specialized
neural machinery may be better predicted by the
degree to which the particular task poses unique
computational challenges. Perhaps we need spe-
cial machinery for face perception because
faces are the only stimuli requiring discrimina-
tion between thousands of exemplars that all
share the same basic structure. And perhaps
these “face neurons” are clustered together into
their own patch of cortex to facilitate interac-
tions between them, either to sharpen their
selectivity through mutual inhibition or to medi-
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