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ABSTRACT 

Previous research has shown that the peak shift Is sensitive 
g 

to the effects of chlorpromazlne and A -tetrahydrocannabinol. The 

present study was conducted to Investigate the effects of dextro

amphetamine Monophosphate on the peak shift. Six groups of pigeons 

were given discrimination training between a 555 am stimulus 

correlated with a variable Interval — one minute schedule of rein

forcement and a 538 nm stimulus correlated with extinction. Following 

mastery of tbe discrimination, each subject was tested for generalisa

tion along tbe wavelength dloansion on two different occasions. One 

test followed the Intramuscular Injection of isotonic saline, while 

the other test followed the administration of dextro-amphetamlne 

monophosphate at a dose level of 0.00, 0.25, 0.50, 1.00, 2.00 or 

3.00 mg/kg depending on tbe group. Half of the subjects received tbe 

drug test first followed by the saline test. For tbe remaining 

subjects tbe order of testing was reversed. The results indicated 

that da*tro-amphetamine monophosphate had no effect on tbe peak shift 

or area shift. While the drug reliably steepened tbe gradient around 

the SSS nm stimulus, the steepening effect was not dose dependent, 

suggesting that tbe effect wee due to generalisation decrement. 

vii 



CHAPTER 1 

INTRODUCTION 

The peak shift phenomenon was first demonstrated in an 

experiment by Hanson (1959) In which pigeons were trained on a 

successive discrimination between two wavelength stimuli on a multiple 

variable Interval extinction (mult VI EXT) schedule of reinforcement. 

Subsequent generalization tests revealed that the modal responding 

(peak) occurred not to the stimulus value correlated with reinforcement 

(S+), but to a value shifted beyond S+ In a direction further removed 

from the stimulus correlated with extinction (S-). The magnitude of 

the shift was a direct function of the distance between the S+ and S-

stlmull. 

Although Guttman (1965) suggested that the peak shift was a 

phenomenon specific to pigeons end the wavelength dimension, the 

phenomenon has proved to be quite pervasive. For example, the peak 

shift has been demonstrated along the dimension of line tilt with 

pigeons (Bloomfleld, 1967) end monkeys (Ray, 1967); wavelength with 

goldflah (Yarcsower and Bltterman, 1965) and humans (Doll and Thomas, 

1967); floor position In pigeons (Rlcclo, Orda, and Thomas, 1966) and 

rats (Lyons, Klipec and Rlrlck, 1973); and the auditory dimension with 

rats (Plerrel and Sherman, 1960). However, 1c continues to be a 

1 
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paradox to most noncognitive learning theories that a novel stimulus 

should be associated with a higher rate of responding than the stimulus 

correlated with reinforcement during training. 

The first major attempt to identify the process underlying the 

peak shift was offered by Terrace (1966a, 1968, 1972). Terrace (1972) 

suggested that discrimination training procedures that result in the 

reduction of responding In one component of a multiple schedule 

typically produce behavioral contrast (see Appendix B) in the other 

component and a peak shift in the post-discrimination generalization 

gradient. Conversely, discrimination training schedules that Involve 

no reduction of responding to an S-, such as errorless learning 

(Terrace, 1963a) do not produce behavioral contrast or the peak shift. 

Terrace (1972) has argued that it Is the inhibition of responding 

associated with response rate reduction that produces behavioral 

contrast and the peak shift. In one study supporting this view, 

Terrace (1963b) demonstrated that pigeons given discrimination train

ing In a discrete trial situation showed a dose dependent breakdown 

of discrimination performance (i.e., increased responding in the 

presence of the S- stimulus) under both chlorproaazine and lmlpramine. 

Terrace concluded that these drugs reduced the inhibition of responding 

to 8- which, in turn, produced the breakdown in discrimination perform

ance. Based on this finding, Lyons, Klipec, and Stelnsultz (1973) 

reasoned that If the peak shift is a function of selective inhibition 

of responding during S- and if chlorproaaslns did, as Terrace suggested, 

reduce inhibition, the drug should also reduce or eliminate the peak 
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shift. Following wavelength discrimination training, four groups of 

pigeons were tested at one of four different dose levels of chlorpro-

mazlne (10, 20, 30, and 40 mg/kg). Each subject received only one 

test under the drug and one saline control test with the order of 

tests counterbalanced across subjects. An analysis of the relative 

gradients for each group clearly showed a dose dependent reduction of 

the peak shift at the 20, 30, and 40 mg/kg dose levels. There was also 

an increasing reduction in responding to peripheral stimuli on the 

peak shift side of the gradient, i.e., reduction In the area shift 

(see Appendix A) from 10 to 30 mg/kg which tended to reverse at 40 mg/kg. 

While these results are consistent with the predictions based on 

Terrace's Inhibitory model, there was, paradoxically, no tendency for 

a breakdown in discrimination performance. Responding to S- during 

generalization testing remained at non-drug levels. These results 

have been replicated using rats on a floor tilt discrimination (Lyons, 

Klipec, and Elrlck, 1973) confirming the generality of the effect and 

raising further questions about the utility of Terrace's inhibitory 

model. 

In a somewhat more general statement than Terrace's (1972) 

position, Bloomfield (1969) has suggested that a "worsening of 

conditions" during S- (such as a decrease In reinforcement density or 

shock presentation) is a necessary and sufficient condition to produce 

the peak shift. In one portion of a study designed to test the 

implications of both Terrace's (1972) and Bloomfield's (1969) positions, 

Lyons, Klipec, Levin*, and Slegel (in press) found peak shifts following 
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differential rate Increases produced by a change from a mult VI-5 VI-5 

schedule to a mult VI-1 VI-3 schedule. Since the peak shift occurred 

following an Increase in response rates and an Improvement In reinforce

ment density, these results clearly demonstrate that neither Inhibition 

nor worsening of conditions are necessary conditions for the production 

of the peak shift. 

Terrace (1966b) overtrained pigeons on a mult VI-1 EXT. 

discrimination for 60 days, testing for generalization every 15 days. 

In this study, the peak shift disappeared for all subjects by the 

fourth test. Terrace employed his Inhibitory model and suggested that 

during overtraining Inhibition dissipates which, in turn, eliminated 

the peak shift. In a more recent study designed to replicate and 

extend the Terrace (1966a) study, Dukhayyll and Lyons (1973) found no 

tendency for the peak shift to disappear even after 120 days of over

training. In a second experiment in the Lyons, Klipec, Levine, and 

Siegal (in press) study, pigeons were initially trained on a mult VI-1 

VI-3 discrimination and subsequently given mult VI-5 VI-5 nondifferential 

training for 70 days with generalisation tests after every 7 days of 

nondifferential training. Host subjects continued to show the peak 

shift after six generalization tests and one subject showed peak 

shifts on all ten generalisation tests. These studies show that the 

peak shift, once established, is an extreaely persistant phenomenon, 

and again raise questions about Terrace's contention that inhibition may 

dissipate with overtraining resulting In the elimination of the peak 

shift. 



The preceding evidence suggests that, contrary to the experi

menters' Interpretation, the reduction of the peak shift may not have 

been due to an effect of chlorpromazine on inhibition. While the 

reason for the effect may be questionable, it remains clear that 

chlorpromazine does reduce the peak shift. Moreover, the effects of 

chemical agents on the peak shift are not limited to chlorpromazine. 

Lyons, Ferraro, Lyons, Sullivan, and Downey (in press) have shown a dose 

dependent Increase in the peak shift along the floor tilt dimension 

Q 
in rats following administration of 0.25, 0.5, and 1.0 mg/kg A trans-

tetrahydrocanablnol (THC). While there can be little question of the 

reliability of the effects of these drugs on the peak shift, it Is 

difficult to speclty their actions until the process underlying the 

peak shift is more clearly understood. 

The purpose of the present research was to investigate the 

effects of dextro-amphetamlne monophosphate (d-amphetamlne) on the 

peak shift. The existing literature on the actions of amphetamines 

in a variety of experimental situations suggests several hypotheses 

that can be tested by a replication and extentlon of the Lyons, Kllpec, 

and Steinsultz (1973) study but using d-amphetamlne rather than 

chlorproaazlne. 

Amphetamines have been shown to reduce food motivated responding 

and have widespread anorexic effects in a wide variety of situations 

(cf. Cole, 1967 for a review of this literature). Thomas and King 

(1959) have shown that reductions in food motivation in pigeons 

steepened the generalization gradients around the stimulus correlated 
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with food reinforcement. Since the anorexic effect of amphetamine 

should produce effects similar to reductions In food motivation, its 

anorexic action on the generalization gradient should be a decrease in 

responding to peripheral stimuli and an increase In responding to the 

stimulus correlated with food reinforcement. In a peak shift 

gradient the reduction of responding to peripheral stimuli would 

reduce the area shift, and enhanced responding to S+, If sufficiently 

great, would eliminate the peak shift. 

Kelleher and Morse (1969), however, reported that amphetamines 

have powerful rate dependent effects. That is, their action is often 

found to be an increase in low rates of responding concurrent with 

decreases in high rates of responding. If these rate dependent 

effects can be extended to the generalization test situation, the 

effect on a peak shift gradient would be dramatic. Since responding 

in a peak shift gradient would be highest to the peak shift stimulus, 

amphetamine should reduce responding to the peak shift stimulus. In 

addition to this effect, responding to the low rate stimuli in the 

gradient, such as the S- and to peripheral stimuli should be Increased. 

The net effect of these changes should be a general flattening of the 

gradient with an Increased area shift and an apparent breakdown in 

discrimination performance during generalization testing. The specific 

effect on the location of the peak of the gradient would be difficult 

to predict. 

Finally, it la unclear whether the facilitation of avoidance 

responding and escape behavior produced by amphetamine Is due to 



7 

general actions of the drug (i»e., facilitation of reaction time, 

etc.) or to an Increase in the perceived averslveness of the stimuli 

motivating the behavior (cf. Cole, 1967). If the action of ampheta

mine were on general activation, no systematic effect on the peak 

shift would be expected. However, were the peak shift a function of 

the averslveness of S-, and amphetamine increased the perceived 

averelveness of S-, an enhancement of the peak shift and an increase 

in discrimination performance would be expected. 

If amphetamine were to produce a flattening of the generalize* 

tlon gradient with an apparent breakdown in discrimination performance, 

this could be attributed to the rate dependent effects of amphetamine. 

This outcome would yield little information about the process under

lying the peak shift. However, if the peak shift were to be reduced 

or ellalnated along with a steepening of the gradient, this would 

suggest that the peak shift ie sensitive to the anorexic effects of 

aaphetaalne. It would also be possible then to interpret the effects 

of chlorproeaslne and THC as respectively decreasing and increasing 

food sotlvation (rather than effecting inhibition). Finally, if the 

peak shift were enhanced and discrimination performance during 

generalisation testing were Improved by amphetamine, this would suggest 

that the effect of amphetamine 1* oo the perceived averslveness of the 

S- stlaulus. This outcome could be Interpreted to support the hypothesis 

that the peak shift is a function of the perceived averslveness of S-

and that chlorpromazlne and THC respectively reduce and enhance the 

perceived averslveness of 8- during generalization testing. 



CHAPTER 2 

METHODS 

Subjects 

Twenty four naive pigeons were Individually housed and allowed 

free access to food and water until a stable free feeding weight was 

attained. All subjects were then reduced, by restricted feeding, to 

70-75Z of their free feeding weight and Maintained at this weight for 

the dursClon of the experiment. 

Apparatus 

Two standard key pecking chambers (Crasoo-Stadler Hodel 

1100PB) were used. The Internal characteristics ofthe chaabera were 

as follow*'* width - 11 Inches, depth - 11 Inches, height - 13 1/2 

Inches. All Mir faces were gray with the exception of the front panel 

which was uapainted alualnua. Floors were composed of 1/2-inch 

square aesh. The transparent plastic pecking key was exposed through 

a 3/4-inch circular opening placed 6 inches above the floor oo the 

front well of the box. A 2-inch by 1 3/4-Inch aperature located 3 

inches below the pecking key permitted access to food oo a predetermined 

schedule, let ween magazine cycles, food wee lowered beyond the 8'» 

reach. Tito food magajlna wea illuminated by a 10 Mtt bulb which 

was activated whenever the food magasiae m» raised. A 10 watt bulb 
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(house light) situated behind the front panel was used to Illuminate 

the entire box. In line display cells (Industrial Electronics 

Engineeri Model E4580-3-164) were used to produce nine wavelength 

stimuli (501, 511, 538, 548, 555, 566, 576, 589, and 606 nm) which 

were generated by the color mixing procedure of Lyons and Klipec 

(1971). Masking noise was supplied throughout the experiment by a 

white noise generator (Grason-Stadler Model 901). All programming of 

this apparatus utilized solid state control devices (Grason-Stadler 

1200 series). 

Procedure 

Twenty-four pigeons were randomly assigned to one of six 

testing conditions. Prior to testing all subjects received the 

following training. On Day 1, both the houselight and the 555 nm 

stimulus (Sf) were continuously illuminated. Each of the subjects 

was magazine and key peck trained using a 3-second access to mixed 

grain as the relnforcer. Once reliable key pecking was established 

the subjects were allowed to earn 50 reinforcements for key pecking on 

a continuous reinforcement schedule. On both Day 2 and Day 3 the 

pigeons were allowed to earn 50 reinforcements on a continuous 

relnforc«Mnt schedule. Starting on Day 4 and for the remainder of 

the experiment each minute consisted of an alternation of stimulus 

oo periods and blackout. During each minute both the stimulus and 

the houselight were on for 50 seconds and off for a 10 second blackout 

period. The blackout period was Introduced every 50 seconds to prevent 
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a continuation of responding Into the next stimulus period in the 

multiple schedule. Also on Day 4 all subjects were given a 15 minute 

training session during which eight 1-mlnute S+ periods were randomly 

alternated with seven 1-mlnute periods during which the key was 

illuminated with a 538 tun (S-) stimulus. Responding to S+ was on an 

extinction schedule. Day 5 was similar to Day A differing only in 

that responding to S+ was maintained on a VI-30 second schedule. 

On Day 6 and all subsequent training days the session was 30 minute* 

in duration with a quasi-random alternation of 15 S+ and 15 S- periods 

with a mult VI-1 min. (Ext.) schedule in effect. Each subject was 

tested following mastery of the discrimination defined by the criterion 

of two consecutive days of a 10:1 ratio of S+ to S- responding. A 

retraining day Intervened between Test I and Test II days. The 

criterion for retesting was either the exhibition of 10:1 discrimination 

performance on the retraining day, or if this criterion was not met, 

the subject was retrained to the criterion of 2 consecutive days of 

10:1 discrimination performance. 

On test days all subjects received Intramuscular injections in 

the pectoral muscles of either isotonic saline or one of the five 

dose levels of d-amphetamlne in a saline vehicle. The dose levels 

used were 0.25, 0.5, 1.0, 2.0, and 3.0 mg/kg body weight. Injection 

volumes were held constant across all doses. The drug was prepared 

fresh every 7 days and kept refrigerated between administrations. All 

animals were injected 25-30 minutes prior to the beginning of the test. 



The tests consisted of a 5-minute warmup period with 3 S+ and 2 S-

perlods during which the mult VI-1 ext. schedule was In effect. The 

generalization test sequence began immediately following the warmup. 

The generalization test was given In extinction and consisted of five 

blocks of 1-mlnute presentations of a random sequence of 9 different 

wavelength stimuli, specifically, 501, 511, 538, 548, 555, 566, 

576, 589, and 606 nm. To assess the effects of repeated testing, 

Group I was given two generalization tests following control Injections 

of saline, one of which was arbitrarily selected to represent a 0.00 

mg/kg dose of d-amphetamlne. Half the subjects In all the groups 

were given the saline test first followed by the drug test while the 

remaining subjects were tested with the drug first, followed by a 

saline test. Subjects in Groups I, II, III, IV, V, and VI were 

Injected with doses of 0.00, 0.25, 0.5, 1.0, 2.0, 3.0 mg/kg of 

amphetamine respectively on the drug test days. 



CHAPTER 3 

RESULTS 

Table 4 In the Appendix presents the absolute generalization 

gradients for each of the subjects in each of the six groups respective

ly. The number of responses emitted by each subject in the presence 

of the various test stimuli were converted to a percentage of the total 

responses emitted by that subject during the entire generalization 

test. The resulting relative generalization gradients were averaged 

to provide a mean relative generalization gradient for each of the 

groups in both test conditions (drug and non-drug). Table 1 presents 

these mean relative generalization gradients. Figure 1 depicts the 

mean relative generalization gradients presented in Table 1. 

Inspection of Figure 1 shows that modal responding occurred to the 

566 nm stimulus (i.e., a peak shift occurred) in all groups during the 

non-drug test. Further Inspection of Figure 1 indicates that while 

the peak shift did not occur during generalization testing In the 0.25, 

1.0, or 3.0 mg/kg d-amphetamine groups, and did occur in the 0.00, 

0.5, and 2.0 mg/kg d-amphetamine groups, there is little systematic 

effect of the various dose levels on either the peak shift or area 

shift. 

Table 2 presents the mean percentage change in responding to 

the S- side (501, 511, 538, and 548 nm), S+ stimulus (555 nm), and the 

12 
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Table 1 

The Mean Relative Generalization Gradients 
for the Saline and d-anphetaaine Tests Conditions 

for Each of the Dose Levels 

Test Wavelength (In nm) 
Condition 501 511 538 548 555 566 576 589 606 

saline 
0.00 mg 

0.53 
0.43 

0.10 
0.00 

0.05 
0.33 

6.94 
4.90 

29.07 
37.34 

33.14 
43.52 

16.72 
7.88 

7.92 
4.44 

5.54 
1.16 

saline 
0.2S mg 

0.06 
0.06 

0.02 
0.15 

0.22 
0.43 

13.60 
16.70 

24.80 
35.57 

43.69 
34.50 

14.47 
9.02 

1.92 
3.30 

1.23 
0.26 

saline 
0.50 ag 

0.12 
0.16 

0.12 
0.09 

0.21 
2.40 

12.52 
12.00 

30.31 
36.96 

40.16 
44.41 

9.90 
4.00 

5.07 
0.00 

1.60 
0.00 

saline 
1.00 Bg 

2.63 
0.54 

5.24 
0.08 

0.82 
1.23 

12.10 
10.44 

20.76 
44.07 

32.45 
31.82 

19.89 
10.55 

7.81 
1.03 

4.82 
0.24 

saline 
2.00 ag 

0.39 
0.20 

0.03 
0.03 

1.25 
0.12 

10.50 
11.60 

30.57 
33.44 

33.78 
41.76 

13.85 
11.23 

6.87 
1.47 

2.77 
0.16 

•aline 
3.00 ag 

0.00 
0.00 

0.05 
0.02 

0.80 
0.04 

15.29 
33.26 

31.36 
26.84 

37.52 
26.86 

6.85 
10.99 

3.73 
1.89 

4.42 
0.13 
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• drug 
o saline 0.00 mg 0.25 mg 

1.00 mg 0.50 mg 

3.00 mg 2.00 mg 

501 1 538 1 555 ' 576 ' 606 
511 540 566 589 

® f t I I i 1 r 
501 1 530 * 555' 576 ' 606 

511 540 56 6 509 

WAVELENGTH (in nanometers) 

Fi|ur« I Th« Htu Relative C«aerali*atloa CridlMti for 
Each of tht Six Croupe Under the Saline aad 
d-esphataaina Teet Conditions 



Table 2 

The Mean Percentage Change in Responding 
to the S- Side, S+ and S+ Side of the Gradient 

at Bach of the Dose Levels of d-anphetamine 

Percentage Change In Responding 
Dose — 

S- Side S+ S+ Side 

0.00 mg/kg -1.96 +8.27 -6.32 

0.25 ng/kg +3.44 +10.77 -14.20 

0.50 mg/kg +1.68 +6.65 -8.32 

1.00 ng/kg -1.99 +23.31 -21.53 

2.00 ng/kg -0.22 +2.87 -2.65 

3.00 ng/kg +17.87 -2.99 -14.91 



S+ side (566, 576, 589, and 606 nm) of the gradient at each of the 

dose levels. All changes represent a change during the drug condition 

relative to the non-drug condition. For each category, a positive 

change indicates an Increase in the percentage of total responses 

emitted during the drug test while a negative change Indicates a 

decrease in that percentage. 

Figure 2 depicts the data presented in Table 2. Inspection 

of Figure 2 suggests that, with the exception of the 3.0 mg/kg dose 

level, there was little effect of the d-amphetamine on the S- side 

of the gradient. The Increase in responding to the S- side of the 

gradient at the 3.0 mg/kg dose level was primarily due to an Increase 

in responding by two subjects to the 548 nm stimulus rather than the 

S~ stimulus. The plot of changes in the S+ side of the gradient 

(area shift) reflects the earlier observation that the peak shift was 

absent in the 0.25, 1.0, and 3.0 mg/kg groups In that the reduction 

of the percentage of responding to the area shift stimuli was maximal 

also for the 0.25, 1.0, and 3.0 mg/kg groups. The curve for changes 

in responding to the S+ most closely approximates the biphaslc effects 

typically observed with amphetamines. Bote also that the increased 

responding to S+ covarles with the reduction of the area shift with 

the exception of the 3.0 mg/kg groups. Since the relative increase 

in responding to S+ represents a reasonably consistent effect of the 

drug, and since the three measures are not independent, an analysis of 

variance was performed on the change In percentage responding to 5+ 
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across the six dose levels of d-amphetamine. The results of this 

analysis are presented in Table 3. 

The analysis of variance showed that the drug tests produced 

gradients with a significantly higher proportion of total responses 

to S+ (I.e., were reliably steeper) than the gradients in the non-

drug state (F - 10.31, p > 0.01). However, neither the differences 

between test conditions and dose level (F < 1.0, p > 0.05), nor the 

interaction between test conditions and dose level (F • 2.38, p > 0.05) 

reached significance. 



Table 3 

Analysis of Variance of the Change In Percentage 
Responding to S+ Across the Six Dose Levels of d-amphetamlne 

Source SS df MS F P 

Between 
Subjects 3743.95 23 

Dose 
Level 125.43 5 25.09 <1.00 >0.05 

Error 3618.52 18 201.03 

Within 
Subjects 2907.24 24 

Drug/ 
Nondrug 
Tests 747.73 1 747.73 10.31 <0.01 

Dose x 
Test 854.07 5 170.81 2.38 >0.05 

Error 1305.44 18 72.52 



CHAPTER 4 

DISCUSSION 

The absence of any consistent effect of d-amphetamine on the 

peak shift or area shift suggests that unlike chlorpromazlne or THC, 

d-amphetamine has no effect on the process underlying the peak shift. 

Thus, the results fall to support the two hypotheses stated earlier 

that the effect of amphetamine vould be either to reduce the peak 

shift by its selective effect on response rates or to enhance the 

peak shift due to an enhancement of the perceived aversive properties 

of the S- stimulus. 

The reliable steepening of the gradient that occurred in the 

drug condition was not dose dependent as evidenced by the lack of 

differential steepening across dose levels. Therefore, one cannot 

conclude that the steepening effect vas due to the anorexic action 

of d-amphetamine. It vould be more parsimonious to conclude that 

the steepening of the gradient during drug tests represents a drug 

novelty (generalization decrement) effect. 

Recent research by Ferraro (1974) involving the effects 

of amphetamines on discrimination performance and the gradient of 

inhibition produced results consistent vith the outcome of this 

experiment. Ferraro (1974) found that d-amphetamlne had no effect 

on the discrimination task. Furthermore, the slope of the gradient 

20 



21 

of Inhibition was no different when pigeons were tested under d-

amphetamine Vis-a-vis a placebo test. 

Ferraro (1974) has also reported that the gradient of 

inhibition is flattened by chlorpromazine and steepened by THC and 

that discrimination performance is improved by chlorpromazine and 

debilitated by THC. The results of the present experiment taken 

together with the studies by Ferraro (1974) suggest that unlike 

chlorpromazine and THC, d-amphetamlne has no effect on discrimination 

performance, gradients of inhibition, or the peak shift. Further 

research should be directed at determining which actions of the drugs 

chlorpromazine and THC produce the effects on discrimination perfor

mance and stimulus control. Knowledge of these actions would be useful 

in identifying the process or processes that underly the peak shift. 



APPENDIX A 

DEFINITION OF TERMS 

The area shift refers to the enhancement of responding to 

peripheral stimuli on the peak shift side of a peak shift gradient 

Vls-i-vis responding in the same area of a gradient following single 

stimulus training. The term was Introduced by Terrace (1966c). 

Reynolds (1961) introduced the term behavioral contrast to 

describe the enhancement of responding above a pre-existing baseline 

that occurs during a multiple discrimination test following a 

decrease in responslng during a second component. The decrtase is 

typically produced by a reduction In relnforcemeot density during 

the second component. 

22 
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Table 4 

The Absolute Number of Responses Emitted by Each 
of the Subjects to Each Wavelength Stimulus In 

the Drug (D) and Non-drug (ND) Conditions for Each of the Dose 
Levels of Amphetamine. For Each Subject, the First Test Data 

Presented Represents the First Test Experienced. 

c.ik4a«<- Wavelength (in nm) Subject 5Q1 sn S38 5&8 55S 566 m m 

350 
F-AO D 0 0 25 249 853 930 

3\ 

l 

VM 
° 9 

I s  
o 5 

JS 

8 
o +s 

F-AO D 0 0 25 249 853 930 78 5 0 

H-2 ND 0 0 0 20 205 196 231 92 40 
H-2 D 2 0 1 5 304 411 11 3 18 

H-4 D 5 0 0 41 131 168 166 106 11 
H-5 ND 19 2 0 6 196 211 170 179 121 

H-A D 5 0 0 6 370 378 0 2 4 
H-A ND 0 1 1 110 269 360 4 1 1 

E-3 ND 0 0 0 21 14 171 95 20 11 
E-3 D 0 1 5 107 240 262 141 78 9 

F-8 ND 1 0 5 96 197 256 65 3 1 
F-8 D 1 2 5 53 193 163 17 3 0 

F-A8 D 0 0 0 128 581 577 193 0 0 
f-a8 ND 1 1 1 127 398 632 234 17 15 

H-10 D 0 0 0 123 112 113 9 12 0 
H-10 ND 0 0 0 59 88 94 6 0 1 

1-5 ND 2 0 2 327 454 557 195 92 80 
e-5 D 2 0 0 19 617 580 3 0 0 

E-l ND 0 0 1 104 233 382 221 67 7 
E-l D 0 0 15 193 283 333 7 0 0 

r-6 d 2 0 5 57 116 216 39 0 0 
f-6 nd 0 3 4 106 263 270 8 0 0 

f-7 d 0 1 19 27 105 116 17 0 0 
F-7 nd 1 0 0 13 91 142 15 24 3 
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Table 4 (Continued) 

The Absolute Number of Responses Emitted by Each 
of the Subjects to Each Wavelength Stimulus in 
the Drug (D) and Non-drug (ND) Conditions for 

Each of the Dose Levels of Amphetamine 

Subject Wavelength (In nm) 

s=r 
B-l 

Stl 

"B02 
oB-2 

H-6 

% IB—7 
| £-7 

* iflf-
o «t-35 

g ojp-32 
b cj 

a-7 
a-7 

E-5 
E-5 

5 a-8 
gb-8 

§P-31 
«p-31 

B-3 

501 511 538 548 555 566 576 589 606 
ND 1 0 2 83 96 125 65 34 1 

D 2 0 0 9 120 50 0 0 0 

ND 0 0 0 27 37 54 7 5 5 
D 0 0 1 65 131 88 9 0 0 

D 1 1 61 113 480 503 144 21 4 
ND 0 4 2 32 217 571 469 86 67 

D 17 4 0 110 521 566 503 45 12 
ND 37 77 3 90 265 305 404 206 166 

ND 0 2 22 192 385 556 388 164 139 
D 0 1 2 267 270 337 37 4 1 

ND 4 0 0 4 98 105 18 18 8 
D 0 0 0 3 47 27 3 0 0 

D 0 0 0 1 10 35 0 0 0 
ND 0 0 3 58 130 140 11 0 0 

D 3 0 1 44 92 79 143 21 2 
ND 0 0 50 223 428 390 411 197 7 

ND 0 0 4 65 181 442 308 167 135 
D 0 1 2 155 451 272 364 80 7 

ND 0 0 14 174 110 261 5 11 1 
D 0 0 0 234 249 192 5 0 0 

D 0 0 0 80 27 85 1 3 0 
ND 0 0 1 80 184 187 9 0 27 

D 0 0 0 6 3 2 2 0 0 
ND 0 1 0 20 219 222 3 0 3 
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