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animals were paired, two human observers (Os) previously trained to 

observe shock-elicited aggression recorded attacks by either animal 

of each pair. Because the shock interval was short (every 6 sec), 
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the Os were able to determine each presentation of shock with extreme 

accuracy. An attack was recorded only if one (or both) animals, 

during or shortly after the presentation of the aversive stimulus , 

stood erect on its hind legs and made striking movements toward its 

opponent with head and front paws (Ulrich and Azrin, 1962). Two hand 

microswitches connected to counters were used to record attack re

sponses.) After one hr, the chamber lights were turned on and inter

mittent electrical shock was presented. The first shock series was 

presented at 1. 1 mA for 0.5 sec duration every 6 sec. The session was 

terminated after 100 shocks. Shock was then administered for a second 

session at the same duration and frequency, but at 1.2 mA intensity; 

a session was again terminated after 100 shock presentations. Following 

the same procedure, a third session was run with shock presented at 1.4 

mA intensity. After each intensity had been investigated, the sequence 

of intensity levels was reversed. Aversive stimulation was presented 

at 1. 4 mA, then 1.2 mA, and finally, 1. 1 mA for 100 shocks at each 

intensity. The total number of shocks given to ea ch pair over all 

these sessions was 600. 

In the second condition, all experimental Ss were trained by 

successive approximations to bar press on a continuous liquid food 

reinforcement schedule (CRF). Ratio requirements were then progres-

sively increased to FR 6. Increases in response requirement occurred 

only if uniform response rates were noted by the experimenter. 

Sessions were terminated after 50 reinforcements. Seven sessions 



21 

were run to stabilize responding. Stability was defined as a uniform 

response rate which contained no extended response pauses. 

On the eighth session of FR 6, the third condition was initiated. 

Sl, S2 and S3 were each paired with an experimentally naive target 

rat and each pair was placed separately in the chamber for 1 hr with 

the equipment inoperative. Then each pair was run for one session 

with only the FR 6 requirement in effect. Each session was defined 

as 50 reinforcements ingested, which generally required 8 to 10 min. 

Two trainer observers were present to record aggressive attacks by 

either animal. 

On the eighth session of FR 6, the fourth condition was imposed 

upon S4 and S5. An electrical shock of 0 . 05 mA was presented every 

6.0 sec for 0.5 sec duration . Session length was increased to 80 

reinforcements. The shock intensity was then progressively increased 

over sessions. Int ensities used were 0.06, 0.07, 0.08, 0.09, 0. 10, 

0. 15, 0.20, 0.25, 0.30, 0.35, 0.40, 0.45, 0.50, 0.60, 0. 70, 0.80, 0.90, 

1.0, 1. 1, and 1.2 mA, respectiv ely. Increases in intensity occurred 

only if inspection of the cumulative records for the two previous 

sessions revealed that the pattern of responding was uniform and that 

response gradients were smooth without extended pauses. Sessions were 

run daily for approximately 6 months , occasionally interrupted when 

equipment failed or the experimental animals' weights had increased or 

decreased by 10 percent from their experimental running weight. 

In the last condition S4 and S5 were paired with experimentally 

naive target animals. The animals were allowed 1 hr to adapt, with 

the equipment inop era tive. At this point shock was presented at an 

intensity of 1.2 mA every 6 sec for 0.5 sec duration during an entire 

session. Sessions were alternated so that experimental Ss were 



paired with target animals during one session and then experimental 

Ss were run alone during the following session (recovery). Fourteen 
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alternating sessions were run . Paired sessions were terminated after 

600 shocks; single sessions after 80 reinforcement s. The trained 

observers were present during all paired sessions. Two microswitches 

connected to counters were used to record attack respons e s. Further

more, one observer depressed another microswitch if the experimental 

a ni mal ingested a reinforcement. This microswitch was connected to 

a second pen on the cumulative recorder. The depression of the switch 

functioned to drive the pen downward, making a hash mark on the time 

line switch which corresponded with the hash mark for reinforcement on 

the reinforcement marker (see Appendix, Figure 4, B, 1) . 



RESULTS 

When the experimentally naive animals were paired with the 

equipment inoperative, no attack behavior was observed during the 

1-hr-long session. However, Figure 1 shows the number of attacks 

when shock was presented. Pairs I and II showed elicited attack on 

the average of 66.8 percent (range: 66.5-67.2) for 200 shocks at 

1. 1 rnA. Attack behavior increased to an average of 81.6 percent 

(range: 80.5-83.0) for 200 shocks at 1.2 rnA. The increase from 

1.2 to 1.4 rnA increased the probability of attack only slightly to 

a mean of 83.8 percent (range: 82.5-85.0). 

Table 1 indicates percent of attack at each level of shock 

intensity, the mean percent of attack for both pairs at each level 

of intensity, and the mean percent of attack for both pairs on 

ascending and descending intensities . 

The largest variation in frequency of attack between pairs 

occurred at 1.2 and 1.4 rnA descending. The difference between fre

quencies of attack at this level was 3.5 percent. Other differences 

between pairs did not exceed this amount. 
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Figure 2 illustrates cumulative response rates for the second 

and third conditions of the experiment. The portion of the figure 

labeled "A" is a representative sample of a stable FR 6 performance. 

The record labeled "B" is a representative sample of FR 6 performance 

when paired with a target and no shock. 


