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An active avoidance task utilizing ice water
as the unconditioned stimulus

CLYDE C. HEPPNER and ERNEST D. KEMBLE
University of Minnesota , Morris, Minnesota

A one-way active avoidance task for rats utilizing an ice-water unconditioned stimulus is
described . The apparatus and procedures are similar to those a commonly used shock-avoidance
task. Ice-water avoidance seems to be quite sensitive to age differences in rats. The procedure
may also be useful in studies of conspecific aggression.

Although the aversive properties of ice water seem to
parallel those of electric shock in a number of ways (e.g. ,
Myer, 1971), some recent studies have shown distinct
differences between ice-water and shock-motivated pas
sive avoidance in the effect of septal lesions (Caplan ,
1973; Frank & Beatty, 1974) and in the comparison of
wild and domesticated rats (Hughes, 1976). In view of
these differences, and of the suggestion that ice water is
a more " ecologically normal " aversive agent (Thomp
son & Galosy , 1969), it seemed of interest to develop an
ice-water-motivated acti ve avoidance task similar to a
commonly used shock-motivated procedure. This article
describes such a task.

APPARATUS

The apparatus is a modified Lafayette automated
avoidance system (Model 85250). It was possible to adapt
this apparatus by substituting a 24 x 17.5 x 20 cm ex
perimental chamber with a flat black trapdoor for the
original21 x 21.5 x 23.5 em experimental chamber with
grid floor. The stainless steel end wall containing a 9 x
20 em retractable wall concealing a 12 x 17.5 em stain
less steel avoidance platform 10 em above the floor was
unaltered. Thus, aside from a slight increase in the size
and change in flooring of the experimental chamber, the
apparatus was quite similar in dimensions, nature of the
conditioned stimulus (CS) , and response requirements.
The trapdoor floor was supported by a solenoid-operated
trip lever connected to a Lafayette (Model 85250)
avoidance system programmer. When tripped , the trap
door opened , revealing a white Plexiglas chamber (24 x
17.5 x 40 em) containing 26-28 em of ice water. A
75-W projection lamp (Anchor Optical Co.), delivering
140-lx illumination (floor level), was mounted on the side
wall 0.25 em above the floor of the avoidance platform.
Extraneous sound was masked by white noise delivered
by a 5.0-cm-diam speaker mounted 10 em above the
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avoidance platform. Trials were programmed and laten
cies recorded by the avoidance systems programmer. Fol
lowing immersion, the rats were warmed in a 20 x 32
x 31 em aquarium containing clay litter by an infrared
lamp.

PROCEDURES

All rats were initially habituated to the experimental
chamber for two lO-min trials conducted 12.5 h apart.
On the 2nd day, the subject was placed in the chamber,
and 5 sec later the retractable wall opened (CS). The sub
ject was allowed up to 10 sec to leap onto the avoidance
platform [conditioned response (CR)]. Following a CR,
the subject was allowed to remain on the avoidance plat
form for 5 sec, and then was gently pushed back into the
experimental chamber by the retractable wall and returned
to its home cage. If a CR did not occur , the trapdoor
opened, plunging the subject into the ice water. The sub
ject was promptly retrieved from the ice water (2.9
10.6 sec, mean = 6.4 sec), dried in a cotton towel, placed
into the warming chamber for 2-3 min, and then returned
to its home cage. The subjects received two training tri
als per day, 12.5 h apart.

RESULTS

Preliminary testing of the apparatus was conducted with
six mature (l80-200-day-old) Holtzman rats. Each rat
received 20 acquisition trials (testing was terminated at
this time, due to illness of the experimenter). The per
formance of these rats improved steadily, with 5 of 6 rats
achieving 60% or more avoidances on Trials 16-20 (mean
= 67 %). Thus, mature rats can acquire this response with
reasonable speed (although apparently slightly less rapidly
than they do its shock-motivated counterpart). A second
experiment was conducted with 18 younger (70-90-day
old) Holtzman rats. These rats experienced considerable
difficulty with the task. The rats achieved only 31 %
avoidance on Trials 16-20, and only 9 of 18 rats achieved
80% or more avoidance by Trials 66-70. Comparison of
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the avoidance performance of the older (mean = 67 %)
and younger (mean = 31%) rats on Trials 16-20 revealed
significantly more avoidances by older rats [t(23) = 2.21,
P < .05]. Since other investigators have reported superior
performance of older rats in conditioned emotional
response (CER) (Harrison, Westbrook, & Pavlik , 1984)
and conditioned taste aversion (Guanowsky, Misanin, &
Ricco, 1983), this task may prove useful for investiga
tions of age-related changes in learning. Informal obser
vations during our second experiment also suggested that
after several immersions in ice water , the agonistic be
havior of the rats toward both the experimenter and con
specifics increased considerably. This behavior consisted
of both offensive and defensive postures and thus may be
a useful alternative to footshock-elicitedaggression, which
primarily produces defensive components. We believe that
this technique may offer a useful alternative to shock
motivated active avoidance.
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