Self-Presentation and
Self-Termination of a
Conflict-Producing Stimulus

_ Abstract. Rats could press a lever to
initiate or terminate a stimulus that was
associated with intermittent rewards and
punishments. Subjects spent time in
both the stimulus-on and stimulus-off
condition and oscillated frequently be-
tween the two conditions. This method
provides continuous, quantitative rec-
ords of oscillatory behavior and is sensi-
tive to manipulations of shock intensity
and food deprivation as well as the rela-
tive frequency of reward and punish-
ment.

Since intense conflict is a predomi-
nant feature of human psychopathol-
ogy, the experimental study of conflict
behavior in animals has frequently sup-
plied worthwhile leads for the analysis
of abnormal behavior in humans (7).
In one of the most powerful types of
conflict a stimulus is correlated with
both reward and punishment. In this
condition, often labeled an approach-
avoidance conflict, subjects typically
show considerable ambivalence toward
the stimulus and oscillate between ap-
proaching it and retreating from it.

Although hesitation and oscillation in
the face of conflict have often been
described qualitatively in the experi-
mental literature, quantitative estima-
tions of these aspects of conflict have
usually proved difficult. In this report
we describe a method which seems to
provide continuous, quantifiable records
of such behavioral wvacillation. The
method differs from some previous ones
by permitting subjects not only to termi-
nate but also to initiate a stimulus
which serves as a signal for both re-
ward and punishment.

The subjects were five naive male al-
bino rats, maintained at 75 percent of
their normal weights. A telegraph-key
lever, which the subjects could press,
was mounted on one wall of the ex-
perimental chamber. Rewards during
the 90-minute daily sessions consisted
of access for 3 seconds to a dipper
containing 0.1 ml of condensed milk.
Electric shocks (0.4-second duration) to
the grid floor of the chamber were
used as punishments. Additional de-
tails of the apparatus were described
elsewhere (2).

After some preliminary sessions, in
which rewards only were presented,
the subjects were exposed to a pro-
cedure which included both reward and
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punishment. During the stimulus con-
dition S” (a clicking sound for two of
the subjects and a period of silence
for the other three subjects), milk re-
wards were given according to a 1-
minute variable interval schedule (vari-
able-interval 1) and punishments oc-
curred on a 4-minute variable interval
schedule (variable-interval 4). These re-
wards and punishments were delivered
regardless of the subject’s behavior.
However, if the subject pressed the
lever once, S” was terminated, and a
time out (TO) from reward and punish-
ment occurred.

During TO the other stimulus con-
dition (silence or clicking sound)
was in effect. A single press of
the lever during TO restored S® and
the possibility of intermittent rewards
and punishments. The punched tape
programmers which controlled the sepa-
rate schedules of reward and shock were
independent of each other and operated
only during S”. Sessions always began
with an S” period; if the subject never
depressed the lever, S® remained on for
the entire session. Once the subject had
produced TO, further failure to respond
meant that the subject would remain
in TO for the rest of the session and
would never receive rewards or punish-
ments (3).

During training, different subjects re-
quired different amounts of shock and
different amounts of exposure to the
procedure. However, all subjects even-
tually learned to press the lever, which
produced onsets and offsets of S”.

After lever-pressing had been ac-
quired by all the subjects, we investi-
gated the influence of some factors that
have been the focus of study in tradi-
tional experiments concerning conflict

RAT NO. 6

VI 30 sec {FOOD)
VI'2 min (SHOCK)

Vi1 min (FOOD)
NO SHOCK

behavior. These factors were (i) the
intensity of shock, (ii) the degree of
hunger, and (iii) the relative frequency
of reward and punishment. A 1-minute
variable interval for food and a 4-
minute variable interval for shock were
maintained in (i) and (ii), whereas the
separate, variable interval schedules
were systematically varied in (iii). Ani-
mals were usually kept on a particular
procedure for at least ten consecutive
sessions to permit behavior to stabilize
under the new conditions. Data from
the last five sessions of this period were
used as the measure of stabilized per-
formance.

In the first series of experiments vari-
ations in shock intensity were studied.
We found that when shock intensity was
either very high or very low, oscillations
(as defined by the number of times that
subjects completed a single onset-offset
sequence) occurred less frequently than
at intermediate shock intensities. All in-
dividual subjects exhibited their maxi-
mum number of oscillations at one of
the intermediate shock intensities. This
relationship could be interpreted to
mean that at very high or very low
shock intensities the approach and avoid-
ance tendencies were not in “equilib-
rium,” and therefore subjects did not
vacillate very much between the TO and
the S” conditions. At these two extremes
of shock intensity, subjects would be ex-
pected to overwhelmingly favor either
the TO or S” condition. This turned out
to be the case: with the highest shock
(0.8 ma) subjects spent an average of
about 85 percent of the session in TO,
whereas with the mildest shock (0.2 ma)
or no shock they averaged more than 90
percent of the session in S°. On the
other hand, at intermediate shock in-
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Fig. 1. Cumulative response curves for rat No. 6 under two different combinations
of food and shock frequency. Downward deflections in the records indicate S® offsets
and upward deflections indicate S® onsets. Shocks are shown by vertical arrows. The

records were obtained on the last day of a test phase with the indicated procedure
(VI, variable interval).
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Table 1. Effects of satiation on mean time
spent in the stimulus-on condition (SP) and
mean number of oscillations. Maximum pos-
sible time in S” was 90 minutes.

Time in SP No. of
Sub- (min) oscillations
ject
No. Hun- Sati-  Hun-  Sati-
gry ated ary ated
1 67.91 42.98 21.7 2.0
2 65.92 41.84 36.0 3.7
4 18.83 10.95 19.3 1.7
5 17.47 8.13 29.7 3.0
6 59.36 16.64 70.0 2.3
Group mean
4590  24.11 35.3 2.5

tensities (for example, 0.4 to 0.5 ma)
subjects generally spent between 25 and
75 percent of the session in S”. These
group results were representative of
shock-intensity effects for all the indi-
vidual subjects.

After several shock intensities had
been tested, an “intermediate” shock
value (either 0.4 or 0.5 ma) was se-
lected for each subject—one which, on
the basis of the earlier results, was con-
sidered likely to produce a fairly good
balance between the positive and nega-
tive tendencies in the situation. The
values in the “hungry” column at the
left of Table 1 show that at the selected
shock intensities individual subjects av-
eraged from 20 to 75 percent of the
session in S”, with a group mean of
approximately 50 percent. During the
remainder of the experiment, shock in-
tensity was kept constant at intermedi-
ate values.

To study the effects of variations
in the hunger drive we satiated the
subjects with condensed milk a few
minutes before the start of three ex-
perimental sessions, according to a
procedure described in (2). The three
satiation sessions were compared with
sessions under the usual “hungry” con-
ditions—that is, the three experimental
days that immediately preceded days
on which satiation tests occurred.

Table 1 shows that food satiation re-
duced (i) the mean amount of time
spent by each subject in S” and (ii) the
number of oscillations between S” and
TO. An analysis of variance revealed
that the “time in S®” differences were
significant beyond the .02 level, whereas
the differences in “number of oscilla-
tions” were significant beyond the .001
level. By decreasing the power of the
appetitive factors in the situation, satia-
tion apparently brought about an in-
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crease in the net effect exerted by the
aversive factors (4).

Our current work with the new tech-
nique is focused on the study of varia-
tions in the relative frequency of re-
ward and punishment with shock in-
tensity and hunger drive held constant.
Figure 1 illustrates for a single subject
some typical results that occurred as a
result of changes in these frequencies.
When only food was possible during
S” (lower curve) the subject spent most
of the session in S” and rarely oscillated
between S” and TO. On the other hand,
when both food and shock (0.4 ma)
occurred relatively frequently (upper
curve), the subject spent about half
the time in each condition and dis-
played pronounced oscillation from one
condition to the other. It might be
added that when no food but only
shocks were possible in S”, the subject
invariably terminated S” at the begin-
ning of the session and rarely turned
it back on. Although differing among
themselves in absolute rate of oscilla-
tion and in variability of performance,
the other subjects exhibited qualitatively
similar effects. Oscillations were most
frequent at intermediate relative fre-
quencies of reward and punishment (5).

The principal difference between this
procedure and some earlier methods of
studying conflict lies in the provision
that subjects can initiate as well as
terminate the conflict situation. This
provision makes the procedure similar
in some important respects to pro-
cedures used in several recent studies
(6), in which subjects could control the
onset as well as the offset of a particu-
lar set of experimental conditions. Un-
like the present experiment, however,
those studies did not explicitly program
any punishment during the “on” con-
dition. Even so, subjects in those ex-
periments still produced onsets and off-
sets—a result which suggests that cer-
tain events which seemingly involve
only positive reinforcement may also
have aversive properties. Therefore,
findings from studies which permit sub-
jects to control both the presentation
and the termination of a given stimulus
condition may eventually necessitate a
revision of the traditional criteria used
to distinguish conflict behavior from
other types of behavior.
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Hominid Bipedalism:
Independent Evidence for the
Food-Carrying Theory

Abstract. Habitual food carrying has
been suggested as a possible major
factor in making bipedal locomotion
biologically advantageous so that it
was selected for in early hominid evo-
lution. This speculation, supported by
slight observations of captive ma-
caques, has now acquired greater plaus-
ibility from four recent independent
reports of wild and semi-feral bipedal,
food-carrying apes and monkeys from
the Congo, Tanganyika, Japan, and a
Puerto Rican wmonkey colony. The
most striking evidence of the relation-
ship between food-transport and bi-
pedal walking comes from a troop of
Japanese monkeys where the locomotor
habit emerged as part of a chain of
new behaviors initiated with a changed
food supply.

In 1961 I suggested that hominid
bipedalism might have arisen initially
in connection with carrying of food
from one place to another, perhaps
when a primate living in the open
country began to depend on scavenged
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