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Shock intensity and conditioned defensive
burying in rats
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Rats shocked once by a stationary wire-wrapped prod affixed to the side of the test chamber
buried the prod with bedding material from the floor of the chamber. Although this con
ditioned defensive burying response occurred reliably at a wide range of shock intensities,
subjects receiving more intense shock spent more time burying the prod. This positive relation
between the amount of conditioned burying and the severity of the aversive stimulus is
consistent with the view that burying is a defensive response.

In most studies of avoidance learning, animals are
trained to reduce the probability of an aversive stimulus
by fleeing from its source (active avoidance), by staying
away from its source (passive avoidance), or by blocking
its administration (e.g., leverpress avoidance). Pinel and
Treit (1978) have recently reported that rats will
approach a source of aversive stimulation and bury it,
provided that the rat has access to burying materials and
the aversive stimulus is well-defined. Avoidance behavior
that is directed toward sources of aversive stimulation
presents special problems for most existing theories of
aversive conditioning . Burying behavior brings into
question the intuitive assumption that an aversive
stimulus reduces the probability of a response that it
follows (e.g., Fantino, 1973) or is a stimulus from which
the animal inevitably withdraws (Glickman & Schiff,
1967). This kind of assumption, which is fundamental
to most theories of avoidance learning, was clearly
violated by the results of Pinel and Treit (1978). For
example, in one study , every rat shocked by one of two
identical shock sources (wire-wrapped wooden dowels)
mounted at opposite ends of the chamber selectively
approached and buried the shock source with bedding
from the floor of the chamber. It thus appears that in
situations in which the source of aversive stimulation is
readily identifiable , rats reliably "avoid" by approaching
and coping with the stimulus .

One possible interpretation of the rat's failure to flee
from the source of shock is that the shock was not in
fact aversive ; however, the procedures used by Pinel and
Treit (1978) make this interpretation unlikely. The
shocks, although brief (duration determined by the
latency of each subject's withdrawal reflex; mean =
42.9 msec, SD = 9.8) , were very intense (mean = 7.9 rnA,
SD = 1.5) compared with the electric shocks used in
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most studies of avoidance learning. Although the use of
such intense shock made it difficult to argue that the
shock level was too low to be aversive, it did raise the
possibility that the rats' burying behavior might actually
be a curious artifact of the severe shock and therefore
of no major relevance to general theories of aversive
conditioning. Thus, one purpose of the following experi
ment was to show that rats will approach and bury a
source of electric shock despite substantial variations
in shock intensity. A second objective was to describe
the relation between shock intensity and conditioned
defensive burying.

METHOD

The subjects were 60 naive male hooded rats (Canadian
Breeding Farm and Laboratories , St. Constant , Quebec) weighing
250-500 g at the time of testing. Each rat was individually
housed in a 24 x 18 x 18 em wire-mesh cage under controlled
illumination (12-h light/dark cycle), with continuous access to
Purina Laboratory Chow and water.

All rats were handled and exposed, in groups of four or five,
to the 44 x 30 x 44 em Plexiglastest chamber for 30-min periods
on each of 4 consecutive days. During all phases of the experi
ment, the chamber floor was covered evenly with 5 em of regular
grade San-i-cel,a commercial bedding material (paxton Processing
Company, Paxton, Illinois). On Day 5, the rats were randomly
assigned to one of five conditions (n =12). The animals in the
four experimental conditions were placed individually in the
center of the chamber, facing away from a wooden prod (6.5 x
.5 x .5 cm) that had been fixed to the center of the wall at
one end of the test chamber, 2 em above the level of the bedding
material. When the rats in these groups first touched the prod
with a forepaw, a brief shock, initiated by the experimenter and
terminated by the withdrawal of the subject, was delivered
between two uninsulated wires wrapped tightly around the prod .
Rats in the four experimental groups were shocked at .5, 3.5,
6.5, or 10 rnA ; rats in the control group (n =12) were treated in
the same manner but were not shocked. Shock intensities were
manipulated by adjusting the resistance in series with the subject
and the 800-Y current source. The actual intensity and duration
of the current flow was recorded on an oscilloscope in each case.
Following contact with the prod, each subject was removed from
the test chamber for I min before being returned to the chamber
for a IS-min observation period. During this test period , the
behavior of each subject was viewed by closed-circuit television,
and the duration of burying (i.e., the time spent moving or
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spraying the bedding material toward or over the prod) was
recorded on an event recorder (see Pinel & Treit, 1978 , for a
detailed description of the burying response) . In addition, each
rat's latency to enter a 7-cm-square area around the prod was
recorded. After each test, the height of the bedding material at
the prod was measured.

RESULTS

Figure I shows that experimental rats buried the
localized source of shock at a variety of shock intensi
ties. A priori comparisons between each experimental
group mean and the control group mean confirmed that
shocked subjects spent significantly more time burying
the prod at each shock intensity except .5 rnA [.5 rnA:
t(22) =1.36, p > .10; 3.5 rnA: t(22) =3.91 , P < .0007 ;
6.5 rnA: t(22) = 4.23, P < .0003; 10 rnA: t(22) = 5.29,
P < .00002]. Because the a priori comparisons in
this study were nonorthogonal (Winer, 1962), a per
comparison alpha level of .0 125 was employed, making
the overall alpha level for the experiment .05.

A similar analysis of the height of the bedding accu
mulated at the prod by the rats in each of the five
groups corroborated the behavioral results . The shocked
animals in all but the .5-mA group accumulated signif
icantly higher piles of bedding at the prod than did the
unshockedcontrol subjects [.5 rnA: t(22) =1.18, p > .10 ;
3.5 rnA: t(22) = 2.96, p<.OI; 6.5 rnA: t(22) = 3.14,
p < .004; 10 rnA: t(22) =3 .50 , P < .002].

Because the amount of shock actually received by
each experimental subject was influenced by its resis
tance, the intensity of shock for a particular animal
differed somewhat from the intended level. Rats in the
.5-, 3.5-, 6.5-, and 10-mA groups received average peak
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Figure 1. Mean duration of burying and the height of the
bedding accumulated by rats shocked at different intensities.
The initial height of the bedding was 5 em.

intensities of .4 (SD =.11), 3.2 (SD =1.4), 6.4 (SD =
1.2), and 9.7 (SD = 3.1) rnA, respectively . These data
provided the opportunity to examine the relationship
between shock intensity and conditioned defensive
burying behavior. The product-moment correlation
between the peak shock intensity received by each
experimental rat and the duration of its burying behav
ior (r =.285) was statistically significant (p < .05). Thus,
conditioned defensive burying was more prevalent in
subjects that received shock of high intensity. In addi
tion, those rats that returned to the prod quickly after
their initial reflexive withdrawal from the shock spent
more time burying. The correlation between each
experimental animal's latency to enter the 7-cm-square
area around the prod and the amount of time spent
burying was -.380 (p < .02).

DISCUSSION

The results of the present experiment established that condi
tioned defensive burying occurs at a variety of shock intensities;
burying behavior occurred reliably at all shock intensities above
.5 rnA. Thus, it is clear that conditioned defensive burying is
not specific to the particular intensity of shock used in all
previous studies of this phenomenon.

The negative correlation observed between the latency to
approach the prod and the duration of burying is particularly
interesting in view of the fact that latency has been the accepted
measure of retention in comparable situations (one-trial passive
avoidance; cf. Pinel, 1968). It is assumed that subjects approach
ing a shock source do not remember the previous consequences
of such behavior. The observation that those rats returning to
the prod sooner engaged in more defensive burying constitutes
a direct challenge to this pervasive assumption .

Pinel and Treit (978) provided two lines of evidence that
conditioned burying serves a defensive function: 0) Rats inevi
tably buried sources of aversive stimulation rather than available
alternatives, and (2) the burying response potentially afforded
the rats some protection from future aversive stimulation. The
positive correlation between the intensity of the aversive stimu
lus and the amount of conditioned burying observed in the
present study supports the view that conditioned burying is
appropriately viewed as a defensive response; as the intensity
of the shock increased, the subjects spent more time burying .

McKim and Lett (979) recently questioned the view that
burying is a defensive response because their review of the
literature yielded no accounts of burying in response to threat
in the rat's natural environment. In this regard, Calhoun (962)
claimed that wild rats of low status buried the entrance to their
burrows to impede the entry of aggressive conspecifics, and
Hudson (950) wrote that ground squirrels commonly protect
themselves from traps or reptile predators by burying them .
Although the empirical basis for the statements of Calhoun and
Hudson is unclear, more systematic investigations of defensive
burying in rodents confirmed some of their conclusions . Owings,
Borchert, and Virginia (977) reported that California ground
squirrels induced defensive behavior or flight in approaching
snakes by spraying sand at them. They kicked sand at the snakes
with forward thrusting movements of the forepaws apparently
identical to those used by the rats in the present experiments to
move the bedding material . Because this behavior was also
observed in laboratory-reared ground squirrels the first time that
they encountered a snake, but not a mechanical control object
(Owings & Coss, 1978) , it appears that the tendency of ground
squirrels to spray sand at snakes is unconditioned.



Supporting these reports of defensive burying by wild
rodents are two recent studies of defensive burying in laboratory
rats exposed to sources of aversive stimulation other than shock
(Terlecki, Pinel, & Treit, 1979 ; Wilkie, Maclennan, & Pinel,
1979). In the study by Wilke et al., every rat exposed to a
toxicosis-inducing injection of lithium following consumption of
a novel saccharin solution buried the spout from which the
saccharin was consumed. Terlecki et al. reported that when rats
first encountered a mousetrap or a flashbulb in a chamber to
which they had been habituated, they buried it with bedding
material from the floor of the chamber, whereas rats previously
habituated to the trap or the flashbulb did not. Conversely, rats
did not bury a prod or a length of polyethylene tubing, even on
first encounter. However, almost every rat struck by the trap,
shocked by the prod , exposed to an air blast from the tube, or
exposed to a flash of the bulb buried the respective source of
aversive stimulation with the bedding material , even when a
comparable control object was present during conditioning and
testing. Rats seem to enter the experimental environment with
an already established tendency to bury some objects (uncon
ditioned defensive burying) but not others, and they readily
learn to selectively bury an object that has been the source of
anyone of a variety of aversive stimuli (conditioned defensive
burying).
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