equipment and to limit distraction by
other laboratory sounds.

We found that the rate at which
the events were presented dramatical-
ly affected the performance of the sub-
jects. The 12 subjects who received
5 events per minute detected 210 out
of 240 signals. At the higher event
rate of 30 per minute, the other 12
subjects detected only 87 out of 239
signals (the information on one sig-
nal for one subject in this group was
lost). These results are presented in
more detail in Fig. 1 which shows
that performance was relatively steady
at the low event rate of 5 events per
minute,

The familiar decrement in vigilance
appeared with the higher event rate of
30 per minute. This decrement, the
drop in signal detection from about 60
percent during the first 20 minutes to
about 30 percent in the later parts of
the vigil, is statistically significant at
the .02 level as determined by the
Friedman test (4). The difference in
performance between the two groups
was, of course, also statistically sig-
nificant (p < .001).

It is important to keep in mind that
the two groups of subjects, differenti-
ated in Fig. 1 by the two rates at
which the events were presented, were
not systematically differentiated in any
other way. The difference, then, had
nothing to do with the rarity of sig-
nals; signals were equally rare for both
groups at least as events embedded in
a matrix of time. Nor could the differ-
ence be attributed to the length of
time that these students had to keep
up the dull watch, since the watch was
equally long for both groups. Factors
such as memory for the signal were
controlled by having all of the infor-
mation that an observer needed to
make a “paired-comparison” judgment
available within the event. For the
sensory task, the observer needed only
to compare the two successive deflec-
tions of the bar that constituted an
event, and the temporal structure of
an event was the same for both of the
groups.

The large difference between the
number of signals detected in the two
groups could be due only to the dif-
ferent rates at which the events were
presented. We, therefore, have the ap-
parently strange situation in which the
“detectability” of a signal is determined
by what is going on at times when no
signal is being presented (5).

In a sense, this experiment was a
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test of the relative importance of the
passive waning of attention in the face
of boredom as opposed to the active,
though not necessarily conscious, deci-
sion to be inattentive. The passive wan-
ing of attention might be described as
a reduced arousal level (6) related to
the amount of incoming stimulation. In
these terms, low event rates should
produce a lower arousal level than high
event rates, and in fact, subjectively,
there was no question that the situation
in which events were presented at the
low rate was more dull and monoto-
nous. Therefore, the predictions from
an arousal point of view would be that
high event rates should produce higher
degrees of alertness and more detec-
tions than low event rates.

Our results were completely contrary
to the arousal position, and fit in very
well with the decision-theory approach
to vigilance (7). We consider that the
observer’s “decision” about whether or
not to observe or be attentive is asso-
ciated with the average payoff or “ex-
pected value” of attending to the regu-
larly recurring events. The observer,
then, behaves most economically by
being less likely to attend to a given
event when few of the events are sig-
nals, and more likely to attend to a
given event when more of the events
are signals. When, as in this experi-
ment, signals are presented at certain
fixed times, a change in the event rate
produces an inverse change in the
probability that an event will be a
signal. The “expected value” of observ-

ing an event is therefore greater for -

the lower event-rate.
HARrRY J. JERISON
RonNALD M. PICKETT
Behavior Research Laboratory, Antioch
College, Yellow Springs, Ohio
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Behavior: Persistence of Shock-Induced Aggression

Abstract. Previous research has shown that aversive stimulation causes aggres-
sion in several lower species of mammals prior to any specific conditioning. Our
results show that fighting in response to shock tends to persist in spite of negative
reinforcement for other behavior. The frequency of shock-induced fights de-
creased significantly only when the reinforcement of shock termination was
made contingent upon a specific nonaggressive response. )

Electric shocks (7), loud sounds
(2), and strong lights (3) all decrease
the frequency of the responses which
they follow. Conversely, a number of
responses have been conditioned en-
tirely on the basis of escape from or
reduction of these same aversive stimu-

lus conditions (2, 4, 5). Typically, in
these experiments, the aversive stimulus
has been presented to a single organ-
ism rather than to a pair or a group
of subjects. One of several exceptions
to this single-subject type of experiment
is Miller’s study (6), in which paired
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Fig. 1. Example of a pair of rats assuming
the stereotyped fighting posture immediate-
ly after the onset of shock.

rats were placed in a chamber and
shocked. When the subjects happened
to approach each other in a sparring
position similar to that used by rats
in fighting, the shock was abruptly
turned off. After a minute without
shock the current was again turned on,
and the animals were given another
trial. The act of sparring was thus said

50+

MEAN DURATION OF FIGHTING (seconds)

T T T T T T T T

[ 5 L)
SESSIONS

Fig. 2. Mean number of seconds (dark
circles) spent fighting by four paired rats
during ten sessions. Open circles indicate
the range.
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to be rewarded by escape from shock.
More recent studies (7, 8), however,
have shown that simply presenting an
aversive unconditioned stimulus will
produce attacks between paired animals
prior to any specific conditioning (Fig.
1). Such findings suggest that the con-
ditioned fighting mentioned above (6)
would have eventually occurred even if
no reinforcement through shock termi-
nation had been given. We have at-
tempted to determine whether rats
could be conditioned not to fight when
given an electric shock. Nonaggressive
responses were reinforced with shock
removal, and all aggressive responses
were followed by further shock.

Thirteen Sprague-Dawley rats were
subjects. The experimental space meas-
ured 0.3 meter square and was housed
inside a large soundproof chest. A small
one-way window at the side of the
chest allowed unrestricted observation.
The floor of the inner chamber was
constructed of parallel grids through
which shocks of changing polarity
could be delivered. The criteria for
defining an aggressive response were
the same as those used in a previous
experiment (7). An aggressive response
was recorded by an observer who de-
pressed a microswitch for any striking
or biting movement by either animal
toward the other while in the stereo-
typed fighting posture. When shock
was delivered the animals would typi-
cally assume and maintain this posture
(Fig. 1, bottom right) for periods dur-
ing which several striking movements
might be made. Ninety-five percent
agreement between observers was ob-
tained regarding the occurrence or non-
occurrence of an aggressive response.

Paired animals were placed in the
experimental chamber. After 60 sec-
onds had elapsed shock was presented
continuously until a nonaggressive re-
sponse occurred, whereupon the shock
was immediately terminated for 60
seconds. Following this 60-second pe-
riod the shocks were again presented
and the procedure was repeated. A
record was kept of the amount of time
the subjects spent in fighting. The ses-
sion ended after the first nonaggressive
response after the 15th presentation of
shock.

The results, shown in Fig. 2, give
the mean number of seconds each pair
of subjects spent fighting during each
of ten trials. The amount of time spent
fighting during the later sessions was
actually greater than that observed at
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Fig. 3. Fighting and bar press responses
in a social situation as compared to a
situation where only one animal was pres-
ent. S-1 (black squares) was paired with
a naive rat, S-2 (open circle) was paired
with a small rat-sized rubber dummy.
Fighting responses are depicted by the
dotted line and occurred only toward a
live, second subject.

the beginning. This increase in fighting
occurred in spite of the fact that shock
was terminated after nonaggressive re-
sponses and continued after aggressive
responses.

One possible explanation for this
failure to suppress fighting is that,
while the continuation of shock was
solely contingent upon fighting, its
termination was related to a number
of different responses. The animals, for
example, could move away from each
other in several directions. One animal
might simply lower to the floor as the
other jumped back toward an opposite
wall, or both might fall away from
each other onto their backs. In short,
the escape response was not specific.

Since previous findings have shown
that reinforcement is most effective
when it is contingent upon a specific
response, we decided to incorporate
such specificity in our investigation of
the reinforcement of nonaggressive be-
havior. Two rats with a long history
of stable performance in a discrimi-
nated avoidance situation were used
with one naive rat and one small
rat-sized dummy. The trained animals
had been conditioned to press a bar
which produced a period of 20 seconds
of no shock. If the bar was not pressed,
brief (0.5-second) shocks (1 ma) oc-
curred every 5 seconds. During this
experiment each animal was run alone
for 3% hours of a typical 4-hour ses-
sion. A naive rat or the small dummy
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was put in the chamber during the final
30 minutes.

No major change in avoidance be-
havior took place when the dummy
was put in the chamber (Fig. 3).
Furthermore, no attack movements
were made toward the dummy. In con-
trast, when a naive animal was placed
with the trained animal, there occurred
a sharp drop-off in the number of
responses (145 to 24). Observation in-
dicated that in the social situation with
the naive animal, bar pressing had
been replaced by aggressive behavior.
In fact, during the first two sessions
the subjects fought after almost every
shock. In the subsequent sessions, how-
ever, the actual fighting fell off rapidly
to an average of ten fighting responses
per session. On the other hand, during
the same period, the escape-avoidance
responding did not return to the single-
subject rate. It appeared that the reason
for this lack of recovery in bar press-
ing was related again to the fighting
phenomenon. In the single-subject sit-
uation the trained animals tended to re-
main near the bar and only occasion-
ally after a response did they move
away. However, after a bar press in
the presence of another live subject,
the trained animal would frequently re-
turn to the naive animal and reassume
the stereotyped fighting posture. This
posture was maintained until the pre-
shock stimulus appeared, whereupon
the animal would return to the bar,
press it, and return again to the naive
animal, thus apparently lowering the
probability of bar pressing. This pre-
occupation with the naive animal ap-
peared to be one of the factors re-
sponsible for the low frequency.

R. E. ULricH

W. H. CRAINE
Hllinois Wesleyan University,
Bloomington
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Hormonal Control of Egg Development in Calliphora

In “Tanning in the adult fly: A new
function of neurosecretion in the
brain” G. Fraenkel and Catherine
Hsiao mention a ‘“‘gonadotropic” hor-
mone from the brain of the fly Calli-
phora erythrocephala, and state that
the term “gonadotropic” hormone is
used in the sense given it in a paper
by A. O. Lea and E. Thomsen (2),
“according to which ovarian develop-
ment in the fly is activated by the
corpus allatum by means of a secretion
from the median neurosecretory cells,
and not, as was formerly assumed [here
referring to E. Thomsen (3)] by the
cells through the corpus allatum.”

"I want to point out that we have
not used the word “gonadotropic” hor-
mone for the hormone produced by the
medial neurosecretory cells, (m.n.c.),
and do not regard it as such. The
m.n.c. have a profound influence on
the development of the ovaries (3), but
they also regulate the production of

proteolytic enzymes by the midgut
cells, which must be regarded as the
protein synthesis of these cells (4).
That the m.n.c. might exert their effect
on the growth of the ovaries through
an influence on the protein metabolism
and not solely through the corpus al-
latum was already suggested in the
paper by E. Thomsen in 1952 (3).

ELLEN THOMSEN
Zoological Laboratory of the Royal
Veterinary and Agricultural College,
Copenhagen, Denmark
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Retrograde Amnesia from Electroconvulsive Shock

Lewis and Adams contend in their
report (1) that the retrograde amnesia
which occurs if electroconvulsive shock
is given immediately after a learning
trial results from the convulsive re-
sponse itself, which competes with and
replaces the previously learned re-
sponse. This, they suggest, gives “the
appearance of amnesia” but is actually
a conditioned prepotent response.

Thus this report emphasizes, as does
much of the critical research on persev-
eration theory, the effects of the inter-
ference technique rather than the effects
of interference upon learning. This is
understandable, since most studies on
perseveration theory use electrocon-
vulsive shock as the interference tech-
nique. However, ether anesthetization
can also be used and is as effective as
shock in producing retrograde amnesia.
(2). It is difficult to conceive of the
complete loss of response which oc-
curs with anesthetization as condi-
tioned competing responses. A better
explanation would seem to be that both
the shock and anesthetization somehow
interfere with the consolidation of per-
severative neural activity and thereby
produce amnesia.

In addition, it is difficult to fit the
competition-of-response explanation to

the data of studies indicating a time
relationship in retention. These studies
have shown that as length of time be-
tween end of learning trials and ad-
ministration of interference increases,
amount retained increases also. Again,
it seems that there must be a neurolog-
ical mechanism involved.

Further, evidence for the competi-
tion-of-response theory is apparently
based on the assumption that, in pre-
vious studies on perseveration theory,
animals were given the electroconvul-
sive shock in the stimulus situation.
This is not the case. Examination of at
least several studies indicates that ani-
mals were removed from the stimulus
situation before shock was adminis-
tered (3). )

CaroL J. DYE
Jefferson Barracks,
Veterans Administration Hospital,
St. Louis, Missouri
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