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Cat Color Vision: The Effect of Stimulus Size

Abstract. Adult cats were trained to discriminate blue from green and gray. Al-
though the cats could discriminate the intensity of stimuli whose areas ranged from
33 to 0.36 square centimeters they could not discriminate color when the stimulus
was 0.36 square centimeter (< 20° visual angle). This influence of stimulus size may
account for both positive and negative results of previous studies.

The color vision capability of the cat
has been an issue of debate for over half
a century. Early investigators (/-3) con-
cluded that cats were color blind, but
more recent studies (4-6) have clearly in-
dicated that cats can discriminate some
differences in wavelength distribution.
What remains unclear is why the positive
findings were difficult to obtain.

We were encouraged to address this
question because of certain improve-
ments in the behavioral testing proce-
dures for the cat (7) and a simplification
of procedures necessary to demonstrate
color discrimination (8). The testing pro-
cedures proved to be effective for train-
ing normal adult cats to discriminate col-
ors, and stimulus size emerged as a vari-
able of critical importance.

Four untrained adult cats were main-
tained at 80 percent of their weight when
given free access to food, and were
trained to press either of two clear Plexi-
glas response panels with their noses for
a reward of diluted beef baby food (7, 9).
Visual stimuli were then rear projected
onto a viewing screen positioned 1.5 cm
behind the response panels. The cats
were first trained to press the panel in
front of the brighter of two blue (Kodak
CC50 B) patches of light [area 4.5 cm?
(10)]. Only responses to the correct
(brighter) stimulus were reinforced, and
the position of the brighter stimulus was
varied in a haphazard fashion. After they
had mastered the intensity discrimina-
tion (200 trials per day, four consecutive
days at = 80 percent correct or two con-
secutive days at = 90 percent correct),
cats A and B were trained to discrimi-
nate blue from gray [Kodak CC50 B ver-
sus neutral densities (ND) of log 0.0, 0.5,
or 1.2] and cats C and D were trained to
discriminate blue from green (Kodak
CC50 B versus CC50 G). In the blue ver-
sus gray discrimination the blue stimulus
transmitted more light at all wavelengths
from 400 to 700 nm, 400 nm for blue ver-
sus ND 0.0 and less light at all wave-
lengths for blue versus ND 1.2. In the
blue versus green discrimination, on half
of the trials blue transmitted more light
than green at every wavelength, and on
the other half of the trials the reverse
was true (8). For both discriminations
and all brightness relations the blue stim-
ulus was correct and its position was var-
ied in a haphazard fashion. Thus, a cat
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could not reliably select the blue stimu-
lus on the basis of brightness or position
0.

Although all four cats rapidly learned
the intensity discrimination (mean, 13.25
sessions) after 50 sessions of testing on
either color discrimination, none of the
cats had reached the 80 percent correct
level of performance; they all gave a
stable performance of 65 to 70 percent
correct, that is, better than chance but
less than criterion. This mediocre
performance was maintained through
changes in stimulus intensity, contrast,
and pupil dilation. However, when the
size of the stimuli was increased to an
area of 32.5 cm? there was a dramatic im-
provement in the performance of cats A,
B, and C (/1), two of them quickly reach-
ing the 90 percent correct level and the
third stabilizing around 75 to 80 percent
correct. Cat C, which was learning the
blue versus green discrimination, was
then transferred to blue versus gray, and
cats A and B, which were discriminating
blue from gray, were transferred to blue
versus green. All three cats maintained
high levels of performance (> 80 percent
correct) that indicated their ability to dis-
criminate blue from green or gray (8).

We then returned cats A, B, and C to
the blue versus green discrimination and
began a systematic manipulation of stim-
ulus size. A method of limits was em-
ployed so that each day a cat was given
70 trials at each of four stimulus sizes.
Ascending and descending series were
conducted on alternate days. After 5
days (1400 trials) of color and stimulus-
size testing the cats were retrained on
the originally learned intensity discrimi-
nation until criterion performance was
reached (mean, 4.3 sessions). Stimulus
size was then manipulated as for the col-
or discrimination for an additional five
testing sessions. As shown in Fig. 1,
these cats were able to discriminate col-
or (80 to 90 percent correct) when the
stimuli were 84 to 32.5 cm?, but their per-
formance became progressively worse as
stimulus size decreased (around 55 per-
cent correct when the stimuli were 0.36
cm?). These changes in stimulus size had
no effect upon our ability to discriminate
between the blue and green stimulus.
Manipulation of stimulus size over the
same range had no effect upon the cats’
ability to perform the intensity discrimi-
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nation. Although there were some indi-
vidual differences in the ability of the an-
imals to discriminate color when the
stimulus size was changed, the influence
of stimulus size was apparent in all three
animals (/2).

We were also interested in the extent
to which our results might explain both
positive and negative findings of pre-
vious studies on color discrimination in
the cat. Although most previous investi-
gators (/-6) have used stimuli as large or
larger than those of this study there has
been considerable variation in the dis-
tance from the stimuli at which the cats
have had to make a discrimination. All
studies in which the cats were allowed
unrestricted approach to the stimuli gave
positive results (¢, 6). Studies in which
the Wisconsin General Test Apparatus
or similar apparatus was used gave both
positive (5) and negative (/, 3) results,
but it is difficult to estimate the cats’ re-
sponse distance in these studies.

Of the three negative findings on cat
color vision (/-3) the most difficult to ex-
plain has been the work of Gunter (2).
Gunter’s cat color discrimination experi-
ment was the fourth in a series of papers
describing investigations of the cat’s ab-
solute visual threshold, scotopic, and
photopic spectral sensitivities (/3). The
findings of these first three studies have
been confirmed in detail and indicate that
Gunter’s cats were well-trained observ-
ers. Although Gunter’s square stimuli
were 58 cm?, the cats had to select the
correct stimuli from a distance of 22.9
cm. Thus the stimuli subtended a visual
angle of approximately 19°. At the view-
ing distance of this study a visual angle
of 19° represents a stimulus size of ap-
proximately 1 cm? (/4), a size at which
our cats could not perform the discrimi-
nation at criterion levels.

The results of this and past studies in-
dicate that although cats can discrimi-
nate color, they can do so only if the
stimulus subtends a fairly large visual
angle. This finding raises two interesting
questions. First, what is the neurological
basis of this ‘‘deficit’’ and second, what
were the selective pressures or vacuums
which account for this perceptual handi-
cap.

It is generally believed that color infor-
mation in the mammalian visual system
is encoded by color-opponent receptive
field organization (/5). Color opponent
receptive fields are common in diurnal
species with large populations of retinal
cones (I16) but are infrequently encoun-
tered in the cat (/7) which has com-
paratively lower cone densities than a
diurnal primate (I8). That the cat’s low
cone densities may necessitate large
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Fig. 1. Performance (mean number correct) as
a function of stimulus size for intensity (tri-
angles) and color (circles) discriminations.
Bars represent 1 standard deviation. Each
data point is based on 350 trials.

stimuli to discriminate color raises the
question of whether a similar effect oc-
curs in human peripheral retina which
has cone densities comparable to the
cat’s area centralis, a possibility already
entertained by others (19).

Because the cats in our study were
making their discriminations very close
to the stimuli (I4), our larger stimuli
probably represent the smallest absolute
sizes for which the cat can discriminate
color, that is, objects about the size of a
credit card. Thus, it seems unlikely that
any of the cat’s prey are discriminable by
color at the distance that stalking often
begins. Whether this strips some crypti-
cally colored prey of their concealment
advantage when dealing with a cat is an
interesting possibility.

In conclusion, it appears that color is
probably an aspect of the cat’s visual ex-
perience but the sensation is most likely
confined to large or close objects, that is,
apples are red but cherries are gray (20).
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Department of Physiology and
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Biology Program, University of lllinois,
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