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The introduction of a temporal gap between the disappear-ance
of an initially fixated target and the appearance of an
eccentric saccadic target results in a general reduction of
saccadic reaction times (SRTs)—the gap effect—and often in
the production of express saccades, the latencies of which
approach the conduction time of the shortest neural path-ways
from the retina to the eye muscles. We investigated
saccade initiation by recording neuronal activity in the supe-rior
colliculus in monkeys performing the gap paradigm.
Fixation-related neurons reduced their discharge rate during
the gap period, regardless of the SRT. This reduction in
activity is consistent with the hypothesized release of ocular
fixation that facilitates premotor processes and may contrib-ute
to the gap effect. In addition to saccade-related dis-charges,
many saccade-related neurons displayed phasic
target-related responses and/or low-frequency preparatory
activity during the gap period. The level of this preparatory
activity correlated with both SRT and express saccade oc-currence
when the saccade was made into the response field
of the neuron. Evidence indicates that advanced motor prep-aration
is required for express saccade generation, which
may be subserved by specific increases in the preparatory
activity of saccade-related neurons. Increased preparatory
activity may allow the target-related responses to trigger
short-latency express saccades directly. This study provides
insights into the functional mechanism of saccade initiation
and may be relevant to the generation of all voluntary motor
responses.
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