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Generalizalion gradients along a light intensity dimension were obtained
from monkeys before and after bilateral amygdalectomy. Both appetitive
and aversive gradients were unaffected by the lesion. No gvidence was found
to support a previous suggestion that same of the complex behavioral effeets
of amygdalectomy are due to a disturbance in stimulus generalization,

Schwartzhaum and Pribram (1980) analyzed
the behavioral deficits of awmygdalectomized
monkeys in 5 visual-brightness transposition
task and suggesied that these impairments may
reflect a more basic disturbance in stimulus
generalization. In the present study we tested
this possibility by determining whether amyg-
dalectomy alters generalization gradients along
a visual-brightness continuum.

In prior work (Hearst, 1962), differences
were observed between the slopes of gradients
for food-controlied and shock-controlled be-

- havior. Therefore, in the present experiment

some Ss were tralned on a food-reward schedule,
and other Ss on a shock-avoidance schedule.

MeTHOD

Subjects and Apparatus

‘The Ss were 12 young rhesus monkeys {11 male,
1 female). Food-reinforced Ss received 80100
Foringer monkey pellets during experimental ses-
sions. Shock-avoidanee Ss were fed 100 pellets
daily after testing,.

In most of the work we employed the same tfest
chamber and accessory equipiient as had been used
in earlier studies {Hearst, 1962). The ameunt of il-
luminasion in the chamber was the dimension
along whieh stimulus generalization was tested.
Methods of varying and measuring the different
illuminations have been deseribed in the earlier
report. A second chamber (used only for the 22%-
or. food-reward 8s) was very similar to the abave;
however, the house light was mounted at a dif-
ferent position in the ceiling and this meant that
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the illumination in 8§ working area was dimmer
thao in the first chamber.

Surgery and Anatomy

Bight of the 12 Ss were given one-stage bilateral
removals of the amygdals. Details of the surgical
technique have been deseribed elsewhere (Pribram
& Bagshaw, 1953). Two control 8s (cne aveidance
S and ono 46-hr. iood-deprived 8) were first
shaved and then anesthetized, but no operation
wag perfarmed on them, The two contral Ss in the

2242 -hr. food-deprived group were neither oper--

ated upon nor anesthetized,

Cross sections and reconstructions of the lesions
showed that practically all of the amygdals had
been bilaterally removed in every 8. Occasionally
a small tag of amygdaloid tissue remained dorso-

medially, but was never present on both sides. No
‘remnants remained anteriorly, ventroposteriorly,

or laterally.

Procedure

- Preoperative training. The 12 85 were tested

in three experimental groups of four Ss each. One
group was composed of Ss that pressed a lever

to avoid shock., The S5 in the other two groups’

pressed a lever to obtain food; one of these groups
was traioed and tested under 46 hr. of food depri-
vation, and the other under 22%-hr. deprivation.

After lever-press conditioning, food reward Ss
wore piaced on a l-min, varable-interval (VI
schedule for a tolal of 9-10 sessions. Throughout
all these training pericds the house light was on
continuously at s maximum intensity (34.1 ft-e,
measured at the monkey’s head level, for the
46-hr, group, and 131 f{t-c, measured at the grid
fioor of the chamber, for the 22V-hr, jood group).

The shock avoidance Ss were tralned to press
the lever on a Sidman-type avoidance schedule
{Sidman, 1953} in which every response postponed
shock for 20 see. (R-8 = 8-5 = 20 see.). Just as
with the food-rewarded Ss, the house light was on
continupusly at its maximum intensity throughout
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"Fia. 1. Pre- and postoperative generalization gradients for amygdalectomized (N = 3) and control

{¥ = 1} Ss in the shock avoidance group.

all 19 training periods prior o generalization test-

" ing.

Preoperative generalization test. Generalization
tests began immediately after a 15-min. period of

Jever pressing under the previcus reinforcement

conditions. During generalization testing, lights
of eight different intensities were presented in a
mixed order, 12-15 times at each intensity. Fach
presentation of a given stimulus lasted 30 sce. The
Ss could obtain neither food nor shock during the
generalization fest.

Ovperative and recovery period. Three Ss in the
shock-avoidance group and three Ss in the 46-hr,

AMYGOAKEEIUMIIEB

TMEAN RELATIVE FREQUENCY (PER CENT OF TOTAL RESPONSES)

food proup were amypgdalectomized on the first,
second, or third day of this period. The most
variable preoperative perfarmer in each of these
groups was used as a contrel S; we wanled to
make the amygdalectomized group as large as pos-
sible here, because extensive confrol data were
already available from the similar studies of
Hearst (1962).

In the 22Y%.hy. food-reward group, two matched
subgraups (N = 2) werc set up after preoperative
generalization testing, and Ss in one of these
subgroups were amygdalectomized, _

The preoperative food-deprivation regimens

W CONIROL

LOG INTENSLEY {[v-¢)

Fig. 2. Pre- and postoperative generalization gradients for amygdalectomized and coniro! Ss in the
two food reward groups, one of which was trained and tested under 46 hr. of {ood deprivation (¥ == 3
amygdalectomized 88; N = 1 control 8) and the other under 2234 hr. of food deprivation (N = 2 amyg-

dalectomized Ss; N = 2 control Ss).
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were reinstated as soon as possible after the opera~
tions, and were maintamed for at least a week be-
fore retesting was started. Thus, there was a 9-13
day rest period between surgery and postoperative
training for all 8s.

Postoperative tratning and pengralization fest.
The S5 were returned to their respective food re-
ward or shock-avoidance schedule for 7-8 addi-

- tiona] sessions. On the next day a generalization

test was given in the same manuver as previously.

Resvrrs axp Discussion

The precperative data of Figures 1 and 2
confirm the earlier results of Hearst {1962) in
that the avoidance gradients were muech flatier

-than the appetitive gradients, Amnalyses of

variance supported this conclusion by revealing
significant differences among the response fre-

~quencies to the eight light intensities in the

46-hr. food-reward group (p < .05), and in

the 22V4-hr. food-reward group {p < .01}. No-

significant differences in response to the eight
light intensities occurred in the gradients of the

" avoidanee Ss (# = .03, df = 7/21).

Amygdalectomy had no offect on generaliza-
tion gradients in cither type of behavioral
situation. The posteperative avoidance pradient
for the amypdalectomized group in Figure 1
was as flat as it had been preoperatively. More-
over, no individual § in this group showed any
appreciable postoperative change in gradieni
slope; if one uses as a measure of gradient steep-
ness the index suggested by Hiss and Thomas
(1963)—namely, the percentage of total num-
ber of generalization test responses made to the
CS--nope of the amygdaleetomized Ss showed
more' than o 1.3% increase or decrease over
preoperative values,

Figure 2 displays the generalization data for
the two food-reward groups. It is clear that
gradients did not become flatter after amyg-
dalectomy. This result indicates that the lesion
does not impair the visual discriminative ca-

pacity of Js, as was also found by Pribram and
Bagshaw {1933).

Figure 2 also shows that gradients are not
sclectively sharpened by amygdalectomy. The
same conclusion may be drawn from an analy-
sis of the individual curves; Two of the five
amygdalectomized Ss displayed sharper gradi-
ents postoperatively (i.e., there were 6.8-7.4%
increases in the percentage-of-response-to-the-CS
measure], two others showed 3.0-6.5% decreases
in the same measure, whereas the gradient of the
other 8 was essentially unchanged postopera-
tively {+40.3%). The three control Ss exhibited
equivalent results, since postoperative changes
in the slope index ranged from a 3.9% decrease
to a 6.4% increase.

In this study generalization gradients were
unaffected by amygdalectomy. This finding
does not support Schwartzbaum and Pribram’s
(1960) hypothesis of a generalization disturb-
ance in amygdaleetomized monkeys. Thus their
results require some other explanation than the
propased “undergeneralization” hypothesis.
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