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Failure to avoid impending collision by the
golden hamster (Mesocricetus auratus)
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Three experimental situations were used to assess

the ability of the golden hamster to avoid collision

with an approaching object. In all three situations (one optical loom and two real looms), the animals did

not avoid the looming stimulus. Any responses that

were made would not have resulted in successful

avoidance of an approaching object. The golden hamster lacks the ability to avoid optically specified

impending collision.

The perception of impending collision and the
ability to avoid a rapidly approaching object is of
clear survival value to an organism. Perception of immi-
nent collision is possible on the basis of optical changes
that are projected to the eye of an organism.

Gibson, Olum, and Rosenblatt (1955) have shown
that the patterns of angular velocities (motion perspec-
tive) visually available to-a moving organism potentially
specify the distance of a point from the organism
and the velocity of the observer. In addition, motion
perspective specifies the rate of approach of an object,
time to collision with an object, and path of approach
of an object relative to a stationary organism. Gibson
(1958) has argued that such information is of crucial
importance in the behavioral ecology of an organism
since it provides the animal with a basis for capturing
food, avoiding a predator, and locomoting around ob-
stacles.

Many investigators (Ball & Tronick, 1971; Bower,
Broughton, & Moore, 1971; Schiff, 1965; Tronick,
1967) have demonstrated that optical information which
specifies a looming object is used by human infants,
chicks, rhesus infants, frogs, and crabs to avoid impend-
ing collision. The pickup of this information is specific
enough to allow these animals to distinguish between
a receding object, an approaching object on a collision
course, and an approaching object on a noncollision
course. Since in the normal ecology of the animal,
these events may signify an attacking predator, the
ability to pick up visual information for collision
and respond appropriately may have greater biological
significance. Furthermore, the ability to avoid imminent
collision is so important that it is apparently little
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affected by specific experience. For example, Bower,
Broughton, and Moore (1971) found that 6-day-old
human neonates showed a pronounced avoidance re-
sponse to looming. Hein, Gower, and Diamond (1970)
found that kittens deprived of visual experience by
being reared in diffuse light for 4 weeks showed trig-
gered extension of the forepaws to impending collision
with a surface. And, Schiff, Caviness, and Gibson (1962)
found that avoidance responses to optically specified
collision did not habituate over repeated presentations.

METHOD

Eight adult male golden hamsters (Mesocricetus auratus)
were used as subjects in three different situations to determine
the loom avoidance ability of the animals. Schiff (Note 1)
has suggested that loom avoidance behavior may depend in part
on the amount or kind of stimulus information provided in an
experimental situation. Species (e.g., frogs) that avoid 50%-
60% of the time when collision is specified only by optical
magnification of an object’s contours respond 100% of the time
when other information for collision is available. Consequently,
an optical loom and two varieties of real loom were used with
each animal to determine whether different stimulus situations
would affect avoidance behavior. All testing was done in the
laboratory during the early evening (6:00-8:00 p.m.).

Optical Loom

In the optical loom condition, a 10-W point source projector
was positioned horizontally 61 cm behind a 46 x 46 cm rear-
projection screen. Each subject was positioned 61 cm in front
of the screen so that the pattern of optical magnification on the
screen was identical to that provided by an approaching object.
To assure that the subject remained at the appropriate station
point, the animal was restrained in a circular cage, 20.3 cm
in diam and 12.7 cm in height, made of 1.2-cm galvanized mesh.
Looming occurred only when the subject was facing the screen.
The projective looming was accomplished by moving a 3.8-cm
sphere from the screen toward the point source. The sphere was
moved manually on a straight track so that the projected size
increased from minimum to maximum in 1 sec and so that the
pattern of magnification was symmetrical and specified collision.
Five trials were run with each subject.
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Real Loom 1

In the first real loom condition, the restraining cage was
placed on the floor and the top of the cage was replaced by a
30.4 x 30.4 x .6 cm sheet of Plexiglas to eliminate air currents
and other nonvisual information. A 20.3 x 20.3 cm textured
acoustical tile was dropped approximately 2.7 m directly onto
the subject. The tile was attached to the ceiling by thin Dacron
strings so that it stopped 1.2 cm above the Plexiglas. Looming
was initiated only when the subject was standing on its hind
legs and looking upward. The tile square fell freely. Five trials
were run with each subject.

Real Loom 2
In the second real loom condition, a 3.8-cm rubber ball
~was hung from a 1.8-m Dacron cord and swung so that, at the
lowest point in its trajectory (X), it passed about 2.5 cm from
the floor. Each subject was released freely on the floor and, as
it approached X, the ball was released. Under these conditions,
if the subject did not avoid the loom, it was struck on the head
by the rubber ball. Two trials were run with each subject.
Within each situation, testing was completed in a single day,
with 2 days elapsing between test situations.

RESULTS AND DISCUSSION

On the optical loom and first real loom tasks, sub-
jects’ responses were categorized as no response, orient-
ing, or avoiding. Crouching was counted as an avoidance
response although such a response would not have re-
sulted in successful avoidance of an approaching pre-
dator.

In the optical loom situation, 40 trials were run.
No response was given in 52.5% of the trials. Orienting
was observed in 40% of the trials. Avoiding occurred
in 7.5% of the trials. In all the avoidance responses,
subjects simply crouched. In the 40 trials of Real
Loom 1, no response was made on 62.5% of the trials.
Orienting was observed in 7.5% of the trials. Avoiding
was observed on 30% of the trials. All avoiding responses
consisted of crouching. In the 16 trials of Real Loom 2,
all subjects on all trials were hit by the rubber ball. No
successful avoidances occurred. None of the subjects,
on any trial in any of the experimental situations,
attempted to move out of the path of the approaching
object.

It is clear from the three types of situations used in
the present experiment that the golden hamster does
not avoid visually specified collision with an approach-
ing object. This conclusion holds whether avoidance is
based on projected-size magnification (optical loom); on
projected-size magnification, internal-texture magnifica-
tion, and progressive background occlusion (Real
Loom 1); or on a combination of visual and nonvisual
information (Real Loom 2). Although responses to
looming were observed, in none of the three situations
did the subjects make responses which would have
resulted in successful avoidance of an attacking predator.
Most responses could be classified as orienting or freez-
ing, behaviors which occur to many sudden or novel
stimulus events in visual as well as nonvisual modalities.

Such responses might be adaptive in avoiding a search-
ing predator, but they would be of no use once an attack
had been initiated and collision was imminent. To our
knowledge, this is the only species ever tested that
does not avoid visual specified impending collision.

The fact that the animals did orient to the stimuli
and that previous research (Keselica & Rosinski, Note 2)
has shown that hamsters are capable of using motion
perspective information suggests that they are capable
of registering the stimulus changes that specify looming.
It appears, however, that these stimulus changes carry
no effective information for the golden hamster and do
not control avoidance behavior. This indicates a specific
deficit in visual-motor integration. Although orienting
to the stimulus was observed on some trials, registerable
gradients of motion perspective did not elicit successful
avoidance of a potentially dangerous object.

Whether this deficit is the result of an adaptation to
its nocturnal environment or the result of the extensive
inbreeding of the laboratory strain of the golden hamster
cannot be determined. However, it is clear that the
stimulus changes associated with looming carry no mean-
ing for the animal. Optical expansion of contours and
textures do not elicit avoidance of impending collision
by the hamster.
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