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also display little, if any, interocular 
transfer of visual aftereffects (4) and 
show no binocular summation on visual 
threshold tasks (5). Stereopsis, inter- 
ocular transfer, and binocular summa- 
tion are believed to depend on binocular- 
ly driven cells, and their combined ab- 
sence in stereoblind humans suggests 
that these individuals have fewer than 
usual binocular cells. Presumably, they 
also have more than the usual number of 
monocular cells, but neither stereopsis, in- 
terocular transfer, nor binocular summa- 
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Fig. 1. Percent correct on a two-alternative, forced-choice task on which observers reported 
which one of the two eyes received a briefly presented, vertical grating pattern. Each point is 
based on at least 100 trials, and the dotted line denotes the level of performance expected purely 
on the basis of chance. (A) Representative results for three observers with good stereoacuity. 
The values under each observer's initials refer to stereoacuity in seconds of arc and the percent- 
age of interocular transfer (IOT) on a conventional threshold-elevation aftereffect. Subject P.T. 
was the best performer of the seven normal subjects tested; K.B. was the worst. (B) Results 
from three stereoblind observers on the same task. 
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tion could possibly reveal this. Psycho- 
physical evidence indicating a high pro- 
portion of monocularly driven cells in 
stereoblind humans would support the 
hypothesis that the modification of the 
visual system observed in visually de- 
prived animals finds its analog in the cor- 
tex of stereoblind humans. Moreover, 
such evidence would strengthen the hy- 
pothesis that cortical units play a crucial 
role in binocular vision. 

One task on which performance could 
be directly related to the density of mo- 
nocular cortical cells is utrocular dis- 
crimination, the task of identifying which 
one of the two eyes has received stimula- 
tion. Activity in a cell which can be driv- 
en by either eye cannot, by itself, in- 
dicate which of the two eyes was stimu- 
lated. On the other hand, activity in a 
monocularly driven cell does carry eye- 
of-origin information (6). Extrapolating 
from this notion suggests that if stereo- 
blind individuals possess a high propor- 
tion of monocularly driven cortical cells, 
they will be able to identify which of 
their two eyes has been stimulated more 
easily than normal observers. Consistent 
with this idea, we find that stereoblind 
humans accurately make utrocular dis- 
criminations under conditions that ren- 
der the perfomance of normal observers 
highly unreliable. 

In our experiments, observers were 
required to indicate which of the two 
eyes received a brief (350 msec), 10 per- 
cent contrast grating pattern presented 
just to one eye randomly selected from 
trial to trial. The observer viewed two 
matched cathode-ray tubes (CRT) in a 
mirror stereoscope such that each eye 
saw a 8? by 10? region that normally ap- 
peared uncontoured (7). By depressing a 
button the observer triggered a grating 
presentation and indicated which of the 
eyes actually received the pattern. Care 
was taken to eliminate potential cues, 
such as apparent contrast or phase dif- 
ferences, that might differentiate the two 
CRT displays. We tested both normal 
observers and those with no stereopsis 
(8). 

Individuals with good stereopsis are 
able to perform with almost perfect accu- 
racy on this task when the spatial fre- 
quency of the grating is low, but at high- 
er spatial frequencies their performance 
falls to chance levels (Fig. 1A). To date 
seven normal observers have been test- 
ed, apd the results for all are qualita- 
tively similar. Extensive practice (700 
trials with feedback) fails to improve per- 
formance at higher spatial frequencies, 
and paralysis of accommodation and pu- 
pillary reflex has no influence on the ac- 
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curacy of discrimination at low spatial 
frequencies (9). Stereoblind observers, 
unlike normal ones, are able to distin- 
guish which eye has been stimulated re- 
gardless of the spatial frequency of the 
grating (Fig. iB). Their consistently ac- 
curate performance is unimpaired by 
random, trial-to-trial variations in grating 
contrast and phase, and performance is 
equally good with horizontal or vertical 
gratings. We have been unable to discov- 
er stimulus conditions which degrade the 
accurate eye-of-origin judgments made 
by these observers (10). Further, the per- 
formance of the stereoblind observers 
with essentially balanced right-left acu- 
ities equaled that of the other observer. 
On occasion we included blocks of con- 
trol trials on which a grating was present- 
ed to both eyes simultaneously; observ- 
ers were uninformed of this manipulation 
and later reported no awareness that 
both eyes had been stimulated (11). If the 
accuracy of these stereoblind observers 
was the result of suppression of one eye 
or some other unspecified cue associat- 
ed with one eye, we would expect a re- 
sponse bias toward that eye for these 
control trials. This did not occur. Re- 
sponses were distributed equally be- 
tween the two eyes. 

These findings demonstrate that eye- 
of-origin information is retained in the vi- 
sual system of the stereoblind individual. 
Stereoblindness is frequently associated 
with a childhood history of strabismus, a 
condition that, when artificially induced 
in kittens and monkeys, disrupts the nor- 
mal binocular connections in the visual 
cortex, so that most neurons can be acti- 
vated through only one eye or the other. 
We think that the consistent knack of 
knowing which eye has been stimulated 
may reflect a predominantly monocular 
composition of the visual cortex of 
stereoblind observers. 

RANDOLPH BLAKE 
ROBERT H. CORMACK 

Cresap Neuroscience Laboratory, 
Northwestern University, 
Evanston, Illinois 60201 
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eye-of-origin judgments reliably better than 
chance. Their stimuli were 1.33? circular, 
blurred (defocused) targets presented briefly 
(50 to 1000 msec) against a dark background. 
The blurring was used to reduce cues resulting 
from accommodative asymmetries between the 
eyes, but it also reduced high spatial frequencies 
in the targets. In view of our findings, this blur- 
ring may account for the lack of difference be- 
tween the performances of normal and strabis- 
mic subjects in their study. Enoch et al. did not 
report stereoacuity data for their observers, so 
we do not know whether any of their subjects 
were stereoblind. 

11. Under conditions of successful utrocular dis- 
crimination, both stereoblind and normal ob- 
servers reported that right and left eye displays 
were phenomenally identical except that they 
appeared to be in either the right eye or left eye. 
Observers failed to detect stimulation of both 
eyes and reported frustration at the difficulty of 
the task. 

12. Supported by a grant from the National Science 
Foundation (BNS75-17076). R.C. is on sabbati- 
cal leave from New Mexico Institute of Mining 
and Technology, Socoro. We thank R. Sekuler 
for helpful discussion. 
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