Behavior

Lying eyes, insightful hands

What you see is not always what you get. Consider the
images flickering across a television screen. Those flat arrays
of tiny colored dots draw viewers into what looks like a three-
dimensional world of drama, comedy, and commercial pitch-
es. The relative size and placement of objects in a televised
image imbue scenes with a sense of depth and realism.

Nonetheless, TV watchers have no problem dashing into the
kitchen and snatching a bag of corn chips off the counter.
Snackers easily determine a treat’s absolute size and the dis-
tance they must cover to reach it.

A new study suggests that feats like these reflect the opera-
tion of separate visual pathways in the brain. One neural sys-
tem perceives the defining qualities of objects and establishes
how they relate to each other in a scene, while the other
directs visual control of skilled actions, say Angela M. Haffend-
en and Melvyn A. Goodale, both psychologists at the Universi-
ty of Western Ontario in London.

Neuroscientists know that after undergoing initial process-

ing near the back of a primate’s brain,
visual information travels along two
distinct cerebral routes. Haffenden and
Goodale hope to untangle the precise
functions of these pathways.

They studied the responses of nine
men and nine women, age 18 to 29, to a

visual illusion. Two target circles of
equal size, each surrounded by an array of either larger or
smaller circles, appear side by side. As the illustration shows,
the circle enclosed by smaller circles looks larger than the one
enclosed by larger circles.

to be the same size, although the one in an array of larger cir-
cles is physically larger.

In a series of trials, volunteers briefly examined examples of
these illusions, with different-sized poker chips serving as tar-
get circles. Sometimes they were asked to spread their thumb
and index finger to indicate the target’s size. On other occa-
sions, they picked up the left or right target disk, depending on
whether the disks looked the same or different in size.

Participants wore infrared light-emitting diodes on their
right index finger, thumb, and wrist. Infrared-sensitive cameras
recorded their hand movements. The room became dark as
soon as the volunteers moved their hands, thus preventing
them from referring continuously to hand and target positions.

Visual illusions distorted the participants’ thumb-and-finger
estimates of disk size, the researchers report in the January
JOURNAL OF COGNITIVE NEUROSCIENCE. Nevertheless, volunteers
could accurately extend their hands to chosen targets and
form grips suitable for picking them up.

Just as people do when reaching for an item under normal
circumstances, the volunteers opened their hands wider than
necessary for a poker chip of each size as they began to reach
out and then clamped down as they neared the target.

Visual perception typically supplies context-specific infor-
mation that guides movements, Haffenden and Goodale note.
For instance, hand position when reaching for a fork to put in
the drawer differs markedly from hand posture when picking
up a fork with which to eat.

Separate visual mechanisms evolved to specialize in percep-
tion and skilled actions, Haffenden and Goodale say. “The par-
allel operation of these two systems lies at the heart of the
paradox that what we think we ‘see’ is not always what guides

In another version of the illusion, the target circles appear our actions,” the scientists conclude.

ican Museum of Natural History, has led a team of international scientists to Mongo-

lia’s Gobi Desert on the greatest dinosaur expedition of the late 20th century.
Closed to the West since the 1920s and opened only to Novacek’s team, the remote
sands of the Gobi constitute the richest fossil site in the world. In Dinosaurs of the
AN \, Flaming Cliffs, Novacek takes the reader along with his team as he re-cre-
ates the day-to-day drama of field exploration and recounts the remark-
able discoveries that he and his colleagues have unearthed. Follow- &
ing early years of relative disappointment, the expedition in 1993 4
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that offer in-depth discussions of contemporary
dinosaur research and science, Dinosaurs of
the Flaming Cliffs makes for the best kind

; of science—an engrossing narrative
.| that brings compellingly to life the
; thrill and excitement of scien-
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stirring
account of the
Gobi expeditions—rivals
(Roy Chapman) Andrews’
own adventures for sheer excite-
ment and romance. ... Michael
Novacek is a gifted writer, and some
of the most enjoyable passages in the
book are his brilliantly lucid exposi-
tions of the science. ... "

—The New York Times Book Review
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