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Interhemispheric transmission times for
unstructured visual information were
measured in two patients born without the
corpus callosum and compared with similar
measuresfor groups ofnormals. The results
support an earliersuggestion (Jeeves, 1965)
that lengthened interhemispheric
transmission times in acallosals may be one
important factor responsible for their
reduced efficiency on tasks requiring
bimanual perceptuomotor coordination
under a speed constraint.

Earlier studies (Jeeves, 1965) have shown
that three acallosal Ss were slower at tasks
requiring bimanual coordination than
matched normals. The samepatients did not
show the deficits in interhemispheric
transfer reported immediately to follow
surgical section of the corpus callosum in
adult life (Sperry, 1966, 1967, 1968;
Gazzaniga, Bogen, & Sperry, 1965). It was
suggested that the reduced efficiency when
performing tasks requiring bimanual
coordination under a speed stress might be
due, among other things, to increased
interhemispheric transmission times in
acallosals. In an attempt to explore this
possibility, a comparison was made of
ipsilateral and contralateral response times
to visualstimuli fallingonly on the nasal part
of the retina. These pilot studies (Jeeves,
1965) showed that the percentage increase
of contralateral over ipsilateral response
times in acallosalswas greater than in small
groups of matched normals. The studies
reported below attempt to follow up this
earlier exploratory study by accurately
me as u ring the interhemispheric
transmission times of acallosals and
comparing them with normals.

METHOD
A point source of light fallingon the nasal

part of the retina of the right eye will
stimulate the primary visualreceivingarea of
the left hemisphere via crossed visual
pathways. If this stimulus is responded to
with the right hand, then the arrival of the
stimulus and the initiation of the response
are both located within the left hemisphere.
For the same stimulus input to be responded
to by the left hand, the information arriving
in the left hemisphere must pass by
commissural pathways to the right
hemisphere. In a situation where Ss are
required to respond as quickly as possible
with both hands to a visual stimulus
restricted to the nasal part of one retina,
regardless of which eye it falls upon, we
should expect the response time ofthe hand
ipsilateral to the stimulus to be shorter than
that of the hand contralateral to the
stimulus. The first condition will be referred
to as short-pathway responding and the
second as long-pathway responding.

The experimental setups were such that in
different experiments light stimuli fell upon
either the nasal or the temporal parts of the
retinae. For the nasalcondition, bright point
sources of light, well above threshold, at a
distance of l7Yz em and at an angleof 70 deg
to the midline, flashed on for durations of
2 msec. Ss were told that when a warning
buzzer sounded they should press down two
morse keys and ensure that they were
fixating a central point on a grey screen 2 m
to their front. Immediately after a stimulus
appeared they were to release both keys as
quickly as possible.The fore-period between
the sounding of the buzzer and the
appearance of the stimulus took one of 10
possible values, .07, .08, .09, .10, .II, .12,
.13, .14, .IS, or .16, and was varied
randomly, but with equal numbers of all
possible fore-periods on each daily session.

Subjects made 60 responses under each of
two different conditions at a session, i.e., a
total of 120, and came back for 5 successive
days of testing under each stimulation
condition, that is, nasal and temporal. For
the temporal stimulation condition Ss wore
a black plastic spectacle frame with lights
embedded within the frame so that only the
temporal part of a retina was stimulated
when they flashed on. The same stimulus
duration and variation in fore-periods were
used as in the nasal condition. Thus, each S
made a total of 300 responsesunder each of
the two conditions, nasal and temporal.

Although the lights were manufactured as
identical, in order to control for any slight
undetected differences between them, in
one experiment the lights were changed
from one side to the other for half the Ss.
This made no difference to the results
obtained. Likewise, although the two morse
keys were matched ascarefully as possible, it
was also decided to change them over for
half the Ss in one experiment, but againthis
produced no effect upon the direction or
magnitude of any of the observed
differences. Using the two-handed
responding technique, the interpretation of
the observed differences between short- and
long-pathway responding could be either as
suggested above, i.e., as a measure of the
time taken for sensory information to cross
from one hemisphere to the other, or,
alternatively, as the time taken for the
hemisphere first responding to initiate a
response in the other hemisphere. To
eliminate the second possibility it was
decided to run a further experiment in
which Ss responded only with one hand. In
this experiment allSs made an equal number
of responses with each hand. At an
experimental sitting the S would first make
60 responses with one hand and then, after a
rest, a further 60 responses with the other
hand. Under this condition, one is directly
measuring transmission time for sensory
information to pass from one hemisphere to
the other.

In all experiments Ss were comfortably
seated with their heads restrained in a
harness. The background illumination in the
room was 32 ft-c. The E with the control

Table 1
CompuiJon of Interhemispheric Transmission Times of Normals and AcaUosais

Mean RT for Mean difference
Short pathway Long pathway between

(SP) (LP) LP and SP

271.09 272.89 + UK!
256.16 257.72 + 1.56
243.85 245.50 + 1.65
233.24 234.54 + 1.30
234.99 237.55 + 2.56
218.89 221.98 + 3.09
346.5 365.0 + 19.5
286.0 300.5 + 14.5

Part ofretina
receiving

Ss Condition No.ofSs stimulation

Right-handed Both hands responding 10 Nasal
Right-handed Both hands responding 10 Temporal
Left-handed Both hands responding 10 Nasal
Left-handed Both hands responding 10 Temporal
Right-handed Single hand responding 10 Nasal
Right-handed Singlehand responding 10 Temporal
AcaUosal boy Both hands responding Nasal

Age 14 Both hands responding Temporal
Acallosal man

Age 46 Both hands responding Nasal
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251.52 312.85 + 61.33

No.ofSs
showing LP

greater than SP

8
6

10
8
8
9
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and recording apparatus was in an adjacent
room. Response times were measured on
two electronic timers accurate to 10- 6 sec.
Measurements were taken to the nearest
millisecond.

SUBJECTS
The control groups of normal Ss were all

male students aged 18-21 years. Ten were
left-handed and 20 were right-handed. The
two acallosal patients were selected from a
group of 12 living in different parts of
Australia and drawn to the author's
attention by neurologist colleagues. The
reasons for selecting these two for detailed
study were (1) that they were able and
willing to visit the laboratory for testing, and
(2) because the neurologists' assessments
made it highly probable that other cerebral
abnormalities, other than the absence of the
corpus callosum, were either totally or
almost totally lacking. Detailed neurological
reports of these patients, including
pneumoencephalograms and ventriculo
grams, are given elsewhere (Jeeves, 1965),
as also are details of basic psychometric
testing. One was a boy of 14 years and
the other a man of 46 years.

RESULTS AND DISCUSSION
Each S made 300 responses with each

hand under each of the two conditions of
nasal and temporal retina stimulation. These
responses were made to an equal number of
stimuli presented in the right and left visual
fields. Table I presents the mean response
times for short-pathway and long-pathway
responding for 30 normals and two
acallosals. Ten of the normals were
right-handed and responded with both
hands, 10 were left-handed and responded
with both hands, and a further 10 were
right-handed and responded
single-handedly. The acallosal boy came to
the laboratory for testing for 5 days a week
as did the normal Ss.The acallosal man lived
100 miles from the laboratory and was
available for testing for one 3-h period only,
during a business visit to the city.

It is clear that all groups of normals gave
shorter interhemispheric transmission times
than the two acallosals. There were no
differences between right- and left-handed
Ss in IITs. A comparison of the IITs of the
20 normals and the two acallosals,under the
n asal-s t imula ti onl two-hands-responding
condition, gave a Mann-Whitney U = 0,
p < .01 (one-tailed test). Referring to
Table 1, the results obtained when
stimulating the nasal part of the retina show
that the difference between short- and
long-pathway responding for the three
groups of normals, right-handed both hands
responding, left-handed both hands
responding, and right-handed single hand
responding, were 1.80 msec, 1.65 msec, and
2.56 rnsec, respectively. The comparable
figures for the acallosal boy and the acallosal
man were 19.5 msec and 61.33 msec. When
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the temporal part of the retina was
stimulated the figures for the same three
groups of normals were 1.56 msec,
1.30 msec, and 3.09 msec, and for the
acallosal boy, 14.5 msec. Again, comparing
the 20 normal Ss on the two-handed
condition with the acallosal boy, a
Mann-Whitney U = 0, p = .05 (one-tailed
test) was obtained. No data under this
condition were available for the acallosal
man.

To test for the significance of the
observed differences between short- and
long-pathway responding in the normals, the
data for all groups were combined, making a
total of 30 Ss. The difference scores between
long and short pathway for nasal and
temporal stimulation were then analyzed
separately using a Wilcoxon matched-pairs
signed rank test. This gave z(nasal) = 3.1
(P< .001) and z(temporal) = 4.0(p< .005).
The interhemispheric transmission time for
the acallosalman was unexpectedly long and
one wonders whether the fact that he was
the only S who completed all his responding
on one day had anything to do with this.
Against this explanation is the fact that the
greatly lengthened interhemispheric
transmission time did not develop towards
the end of the testing period, but was
evident throughout. Moreover, his mean
response time for short-pathway responding
was within the range of performance of
normal Ss. As regards the boy's lengthened
interhemispheric transmission time, any
attempt to explain this as being due solely to
his being younger than the normal adult
controls is ruled out by the finding that
normal 10-year-old children show
interhemispheric transmission times within
the same range as the normal adults in this
experiment.

The interhemispheric transmission time
for the normals is within the range reported
by earlier workers for the visual modality
(Poffenberger, 1912), and for other
modalities such as touch (Efron, 1963;
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A test ofthe hypothesis that responses in
the off-cycle of discontinuous shock
facilitates avoidance responding by

Moskatova, 1966). The interhemispheric
transmission times for acallosals is so much
greater than for the normals that one is left
speculating as to what possible hemispheric
pathway could take so long. If the alternate
pathway is subcortical, it may, in addition to
being longer than a transcallosal pathway,
also be more diffuse and involve several
additional synaptic junctions. Whatever
specific speculations may be entertained
concerning alternate interhemispheric
pathways utilized by acallosal patients, the
results reported above strengthen the earlier
suggestion (Jeeves, 1965) that the reduced
efficiency of acallosals on tasks involving
bimanual perceptuomotor coordination
under speed stress may be attributed partly
to lengthened interhemispheric transmission
times.
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generalization to the CS-US interval was
performed by causing the stimulus
conditions during the off-cycle to be
dissimilar to the conditions in the CS-US
interval. A voidance performance was
enhanced despite the stimulus differences,
suggesting that the generalization
hypothesis is incorrect.
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