








AUDIO-OCULAR SACCADES-TRACCIS ET AL. 

why the latency of the first AOR saccade, as reported 
by Zahn et al. (18,19) and the intersaccadic intervals in 
MSR became longer compared with visual saccades. In 
order to have the same accuracy when estimating the 
target position, a longer acquisition time may be 
needed. Of course, our results show what subjects do 
in an artificial experimental situation with a fixed head 
position, and not necessarily what they do in their daily 
environment. Nevertheless, the wide variations in AOR 
saccadic programming contrast sharply with the more 
stereotyped visual saccades. This may indicate that the 
latter are related to a visible target and are not a simple 
function of refixation amplitude. 

AOR saccades have been found to have such anom­
alies of velocity profiles as dd and m, which were not 
found in our recordings of visually elicited saccades at 
these amplitudes. Multiple closely spaced saccades can 
be elicited in monkeys by tracking a target whose ve­
locity is instantly changed at varying intervals (3). 
Anomalies in the velocity profiles m and dd are also 
present in the primary saccades in the "anti-saccadic" 
task, where the subject is instructed to make an eye 
movement of equal and opposite magnitude to the stim­
ulus step (7). In pathological situations, m and dd have 
been recorded in patients with myasthenia gravis (13) 
and the Eaton-Lambert syndrome (4). Fatigue is an­
other putative cause of m (2). Both m and dd were found 
throughout our sessions, thereby making fatigue an un­
likely explanation for their occurrence in this study. 
They have also been described in large-amplitude visual 
saccades (1) where no ocular motor fatigue was found. 

It is difficult to explain exactly what common mech­
anism underlies the different occurrences of m and dd. 
It is likely that decreased performance in triggering the 
central motor program for saccades could be respon­
sible for them in the anti-task test, in fatigued subjects, 
in monkeys that track a target with instantaneous 
changes in the velocity, and in AOR saccades. In large 
normal saccades and in those of myasthenics, they may 
represent a de synchronization of the neurons that gen­
erate the saccadic pUlse. 

It is likely that the superior colliculus (SC) is involved 
in controlling eye movements to various stimuli. Many 
cells here respond to visual, auditory, and somatic 
stimuli and the deep layers of the SC may contain su­
perimposed topographic maps of the visual, auditory, 
and somatic fields (6) . Projections from the striate 
cortex have also been shown in monkey (16). These 
may enhance the function of the SC in evoking eye 
movements to sound; in the cat's visual cortex, there 
are cells responsive to both visual and auditory stimuli 
(5). In our experiment , visual afference was not present, 
perhaps reducing arousal and causing the velocity pro­
files to become less synchronous. Another possible hy­
pothesis is that, since the saccadic mechanism is spe­
cialized in foveating visual objects, its common func­
tion, it is less capable of bringing the fovea to other 
kinds of targets (rarely required). 

In summary, AOR saccades exhibited different strat­
egies and anomalous velocity profiles, indicating a re­
lationship between the characteristics of the ocular 

motor refixation and the stimuli which elicit them. Al­
though overall accuracy was good, the variability and 
prolonged duration of these refixations suggest strongly 
that, where response time to an indicator is critical, i.e. 
in the cockpit, a combination of auditory and visual 
stimuli are required. 
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