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Abstract:

Frontal eye fields (FEF) is an area in the anterior bank of the arcuate sulcus in which saccades
were elicited by low-threshold intracortical microstimulation, and usually is considered to be
one of the key cortical areas in oculomotor control. However, the contribution of FEF in
programing the saccadic sequence is still controversial: whether FEF is to determine the
direction, or the whole sequence. The aim of this study is to investigate the role of the primate
FEF in planning and controlling sequential saccades. In the current study, rhesus monkeys were
trained to perform two behavioral tasks: 1) visually-guided and memory-guided sequences
containing four orderly saccades; 2) single memory-guided saccade. Single neuronal activities in
the FEF during the behavioral tasks were recorded using tungsten microelectrodes. Among 108
FEF neurons recorded during the performance of visual and memory-guided sequential tasks,
41 (38%) of them exhibited pre-saccadic activity selective for one specific numerical rank. In
addition, the distribution of preferred ranks is not uniformed, by showing first-rank was
prominent (27 neurons). Moreover, activities of 81 neurons in sequential and single saccade
tasks were compared, and 29 (36%) neurons were found direction selective only during
sequence saccades. These findings support sequence-dependent activity in the FEF, indicating
that FEF plays an important role in learning and executing sequential saccades.
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