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Activity of Superior Colliculus in Behaving Monkey.

1V. Effects of Lesions on Eye Movements
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Laboratory of Neurobiology, National Institute of Mental Health,

Bethesda, Maryland 20014

WE HAVE DESCRIBED a series of cells in the
monkey superior colliculus related to visual
stimulation and eye movement (4, 5, 17). In
a vertical penetration through the superior
colliculus the visual receptive fields and the
movement fields of these cells are all tope-
graphically organized and all lie in the same
avea of the contralateral visual field. In the
present experiments we destroyed a small
volume of superior colliculus related to one
area of the visual field in order to see if it
was involved in the transier of visual in-
formation to the eye-movement sysiem. We
recorded from cells in the colliculus with a
microelectrode, located the receptive fields
of these cells in the visual field, and had the
monkey make saccades to spots of light
within this area of the visual field. Then
we ablated this part of the colliculus by
passing current through the same micro-
electrode and determined how well the
monkey could make saccades to points in
the part of the visual field which was no
longer represented in the superior col-
liculus,

METHODS

Four rhesus monkeys weighing between 3.6
and 11.8 kg were used. The monkeys had been
trained to fixate a spot of light projected on a
tangent screen in front of them and, if that
spot of light disappeared, make a saccade to
another spot. They had been prepared for
single-cell and electrooculogram (EOG) record-
ing as described previously (4).

Eye-movement measuvement

The monkey's normal ability to make
saccades to various parts of the visual field was
carefully measured before any lesions were
made using the {following procedure. The
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monkey was trained to make a saccade to spots
of light on a tangent screen 57 cm in front of
him. The points were located on a 5° x 5° or
10° x 10° grid; the spots of light were 0.2° in
diameter and 0.5 log unit above a background
of 1.0 cd/m2. The monkey first fixated a central
light for a varying number of trials. This fixa-
tion light was on the tangent screen at a point
on the vertical meridian 10° above eye level
During one of the trials the center light went
off, another spot of light appeared in the
periphery, and the monkey made a saccade to
that point. The next three to five trials re-
quired saccades to the same peripheral point
and then the next several trials required the
monkey to fixate the central point again with-
out making saccades. Fixation trials were then
interrupted, the monkey's view of the screen
was blocked, and the target point of the saccade
was changed to another point on the grid of
points. ‘The monkey first saw the target point
when he had to saccade to it. The order in
which the grid points were presented varied
from day to day. This set of eye movements,
which were measured by EOG recording and
stored on magnetic tape, provided a normal
control with which we could compare the sub-
sequent eye movements.

Focal lesions

In two monkeys a microelectrode penetration
was made into the superior colliculus and the
position and area of the visual receptive fields
of cells in the penetration were determined.
The microelectrode was advanced until it was
at least 2 mm below the surface of the colliculus.
The monkey's prelesion eye movements were
measured according to the protocol outlined
above, Both the area of the receptive fields of
cells in the penetration and the reflection of
that area across the wvertical meridian were
covered by the target grid. A lesion was then
made, without further movement of the micro-
electrode, by passing 400 pa of direct current for
20 min with the microelectrode as the anode.
The current removed the glass insulation for
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