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DISTRIBUTION OF CORTICO-FOWITMR FIBERS ORICINATING IN
VITH VISUAL PURSCIT. James C, Lynch and
Departments of Anatomy and Ophthalmology, University of
'1”1 Medical Center, Jackson, MS 39216
< The inferior parietal lobule (IPL) has traditionally been consid-
I”‘h the source of neural signals from the cerebral cortex
..gontrol pursuit eye movements, acting via projections to the
mhﬂtt} pontine nuclei (DLPN). However, recent studies have
R that the frontal eye fields (FEF) also play an impor-
_ e in visual pursuit. We have compared the patterns of ter-
pars .within the pontine nuclei of pathways originating in the
sul and posterior eye fields. Tritiated amino acids were
into either the anterior bank of the arcuate sulcus (FEF)
or ons of two functionally distinet subregions of the IPL (areas POa
and PC¢) i{n twelve hemispheres of macaque monkeys. Standard autora-
E ic techniques were used to localize the transported label.
gurtico-pontine fibers from the FEF terminated in the dorsomedial
of the pontine nuclei (DPN and PPN of Nyby and Jansen,
" 1951), - vhereas fibers originating in ares POa terminated primarily
Lo

cent-shaped region of the lateral pontine nuclei (DLPN and

" LM In some cases there was modest overlap between the regions of
the. FEF and the POa terminal fields, but in other cases the terminal
fielés did not overlap at all. Fibers from area PGc tended to ter-
sinate wors medially than fibers from POa and consistently over-
Lipped & portion of the FEF terminal field.

thus far, physiological studies of the pontine nuclei have indi-

cated that only the lateral part of these nuclei are directly con-
cetoed with visual pursuit. The present results therefore suggest
that pursult information from the FEF may influence the brainstem

" ¢gulomotor system via another, as yet undisclosed, pathway.
(Supported by NIH grant EY-04159)
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Ske: et -torque- applied to the globe by the exmaocular muscles during a

*saccade has a ‘pulse-slide-step’ (Collins et al 1975) form. Similarly, the spike

i peofile found on ocul ons encoding dic movernents has

sither a ‘pulse-slide-step’ waveform, for the agonist muscle, or a ‘pause-slide-

® waveform, for the antagonist muscle (Goldstein 1983). Models adequately

ict the net torque signal from real eye movement (Robinson 1964, Goldstein

. ). The remaining problem was to generate the net torque signal from the
spike rate signal recorded on isolated abducens units.

On comparison, calculated net torque for a 20° saccade only grossly
resembles the motoneuron spike rate profile: the pulse in neural activity anses far
famer than the torque pulse and the amplitude rato of the neural puise to the
scoral step is much greater than the ratio of the corresponding torque

ts. A distributed, nonlinear model ¢lement was devised to solve the

The element has three components: 1) a saturation to limit the

meximum torque a motor unit can develop; 2) a jiter process that simulates,

from a representative spike rate record, the et effect of a pool of motoncurons

Gt do not burst or pause simultancously at the beginmng of a saccade; and 3) a

Hoear muscle component that gencrates torque from the net motoncuron signal.

* Simulations, using parameters with physiological values, make synthetic saccades

@t closely match the trajectory of the real saccades while also predicting

physiological net torque. By increasing the jitter vanance, slow saccades with

ificantly longer durations result, suggesting that vanability in the synchrony

motor unit activation could explain the normal vanability in the saccadic

waveform of equal amplitude saccades without necessanly implicating the local-

. bang-bang model. Difficulty in creanng post-saccadic drift by

dnngxng jitter variance suggests that poorly formed recural signals, rather than

M_mg of well-formed neural signals, underlie dysmetric saccades of central
origin’
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IETION OF SACCADIC E FROM OBSERVED

POSITION THROUGH RECONSTRUCTION OF NEURAL

'ALS, W, James Maclean, BA.Sc,, Richard C, Frecker MD., Ph.D.,

s Elzonmar PhD mx\sul Sciences flzbc:uxoé-ayl, llgnstjtute_ of
Enginee Department of Electri nginee!

ity of Toronto, Toronto, Canada. M5S 1A4 e

We have developed an algorithm for predicting saccadic end-point during
_ e Initial 10-15 mS of the eye's movement. Such information is useful in
-resolution computer-graphics dispiays which update image areas
on anticipated eye-position. A better understanding of saccadic
control strategies is also afforded. The technique can use a variety of
models of the oculomotor plant to construct an estimate of the neural
CIvation driving the saccade. The reconstruction is then used as the
hqs for decoding the amplitude “intended" for the saccade. Decoding is
eved using both classical methods and newer parallel-distributed
g methods. Accuracy is greatest (1*) for saccades of less than 8°,
above which amplitude more saccadic data is required for an accurate
ction Questions of inter-saccadic variability and the implications of
X¢-optimality of saccades will be addressed. The inverse problem of
¢stimating the neural inputs which affect the accuracy of prediction will
slso iscussed. This presentation deals with prediction of horizontal
Saccades starting from primary position. Both adduction and abduction
. Swceades are considered. Assumptions are not made about the triggering
s, as in real applications such information is not generally
awnilable, Generalization to vertical and oblique saccades, and those not
in the primary position is considered.

e
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Ds Zoo, §. Dos. The Johns: Hopklne Hospital, lﬂw
when human belngs wear optical devices that call for each eye to

rotate by a different amount with every change of gaze, an adaptive
mechanism "disconjugately” adjusts innervation so the eyes can be
relatively realigned during saccades (Levi, Collewijn, Schor; ARVO
87). We report experiments in monkeys to further characterize this
capabliity. Monkeys wore binocular search toils. A piece of
translucent plexiglass, attached to a head hoider, was placed in
front of each eye to which Fresnel prisms could be adhered. For
exampie, in front of one eye, a 2 diopter base—out prism was
positioned to displace images from the temporal field and a 2
diopter base-in prism to displace images from the nasal field. The
central fleld (15 deg) was undisturbed. This optical combination
called for divergence (| deg) in the far right, convergence {1 deg)
in the far left and no change centratly.

After habitually wearing the prisms (eg. for 7 days) both
static (the phoria) and dynamic (intrasaccadic) ocuiar alignment
changed. These- changes persisted during monocular viewing §.e. they
became independent of disparity cues., The phoria adapted as
expected across the visual field though the change near the prism
edge was gradual, not abrupt. Changes in intrasgccadic alignment
also reflected the anisotropic effects of the prism combination.
For example, during saccades from 0-L15 and 0-RIS there appeared
0.9 deg of convergence and 0.8 deg of divergence, respectively.

In conclusion, monkeys undergo adaptation to optimize binocutar-
ocular motor function. Furthermore, selective displacement of
imeges from various portions of the visual fieid of one eye
relative to the other is a convenient way to explore the
versatitity and limitations of disconjugate adaptive mechanisms,
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SLOW SACCADES IN ALERT HUMANS. s;mmmgmngmj
Jim Carrod. Pennsyivania College of Optometry; Phila., PA 19141, L

In a review of the literature and after some additional experiments, we have
found that saccades resulting in foveation of salient targets (V,-Saccades) are
faster than 1) saccades to remembered target positions (R-Saccades) and 2)
saccades that intentionally avoid foveation of a target. The non-foveation
saccades (V_-Saccades) are generated in normal subjects by intentionally
overshooting, undershooting or looking away from a target. Using an abjectively-
calibrated search coil eyetracker, we have confirmed the Smit et al. (1987)
findings that the maximum speed of R-Saccades are consistently slower than
V,-Saccades in 4 normally-sighted subjects (2 subjects with adducting and 2
subjects with abducting horizontal saccades to unpredictable target positions).
Moreover, we found that the quick phase of “'stare” OKN measured during the
same session was even siower than R-Saccades.

We have also replicated the V,-Saccade procedure with 11 patients with
long-standing, confirmed macular lesions, where the resultant saccades
consistently moved the image to eccentric retinal loci rather than to the fovea.
When the data were pooled across subjects, we found that the saccades of low-
vision subjects were significantly siower than those of normaily-sighted subjects.
(Albeit, the distribution of maximum velocity/amplitude functions did overiap.)
There appears to be a mechanism operating when saccades foveate salient
targets, which influences saccades at the level where the pulse and step
components are generated and/or combined.

(Supported by NEI RO1 - 6424 and NIA RO1 AGO 7866 - 01.)
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STIMULUS VERSUS TASK DETERMINANTS OF SACCADIC VELOCITY.
Peter Van _Gelder, se§%a¥ gggedev and Wai Hon Tsui, Tha%
Nathan S. Kline 1Ins ute for Psychiatric Research and
Dept. of Psychiatry, New York University Medical Center,:
New York, 10016.

Purposive and predictive saccades have been shown to
have lower maximum velocities and different cortical
origins than do visually elicited saccades. We used a
saccadic reaction time aradigm to refine further the
notion of a visually elicited saccade. Our target onset
condition had four target alternatives, at 4 and 10 deg
to either side of a central fixation point, with no time
uncertainty. oOur target remaining condition wused the
same targets, except that a four were displayed
initially; the subject moved to the target that remained
when three of the targets were extinguished. The target
onset condition seemed to activate tectal alerting
mechanisms, while the target remaining condition was
processed by visual analysis mechanisms, as evidenced by
(1) much faster reaction times in the onset condition,
(2) a distance by task interaction, where the outer
targets had longer reaction times for the target
remaining condition, but there was no distance effect for
the onset condition, (3) a cueing by task interaction,
where an amplitude cueing procedure was effective for
the target remaining task only. 1In contrast to these
reaction time differences, no saccadic velocity
differences between tasks were seen. We conclude that
task effects were seen at input and processing stages,
but that a common oculomotor stage was employed. This
suggests that the presence of a target determines the
selection of oculomotor pathways, independent of actual
target onset or the complexity of cortical processing.




