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RESPONSES OF INSTRUMENTALLY CONDITIONED STARLINGS
TO AVERSIVE ACOUSTIC STIMULI

INTRODUCTION

This is a report on techniques which can be used to evaluate the

repellent properties and various methods of presenting acoustic

stimuli. Effects of intensity, frequency, and time of exposure of

pure tone and recorded distress cry stimuli are reported. Techniques

used in this research measured the change in an instrumentally con-

ditioned behavior pattern using the starling as an experimental

animal.

Recorded acoustic stimuli have been widely used in attempts to

repel nuisance birds. Basic procedures have been to play the stimuli

at a high intensity either continuously or intermittently (Frings and

Jumber, 1954 and Pearson, Skon, and Corner, 1967). Under natural

conditions, previous workers found that it was difficult to obtain

comparative data in order to evaluate the effectiveness of the stimuli;

therefore, other techniques have been used.

Physiological phenomena, such as heart rate (Thiessen and Shaw,

1957 and Thompson, 1968) and behavioral responses, such as head

shake and tail twitch in penned Peking ducks (Thiessen et al., 1957)

have been used to evaluate the effectiveness of aversive acoustic

stimuli.



2

METHODS AND MATERIALS

Instrumental Conditioning

Instrumental conditioning is a psychological technique whereby

animals are trained by trial and error to make a specific response.

In this study, birds obtained food when they made correct responses

but incorrect responses were unrewarded; hence, the bird was instru-

mental in reinforcing its response (Underwood, 1949 and Ratner and

Denny, 1964).

Feeding cycles (when rewards were available) occurred at pre-

determined fixed intervals throughout the day. The time allowed for

each feeding cycle was constant. After a predetermined level of con-

ditioning was obtained, the conditioned behavioral responses of the

birds were monitored. On the following day, a stimulus was intro-

duced simultaneously with the feeding cycle and the behavior of the

birds was again monitored. The change in behavior between the two

days was attributed to the stimulus.

Introduction of a stimulus caused the birds to stop responding in

the conditioned pattern until they habituated (adjusted) to the stimulus.

The time or number of feeding cycles required for habituation was

interpreted to be a measure of repellency of the introduced stimulu.s.
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Cages and Rooms

Each starling was conditioned and tested in a cage made of one-

inch mesh hardware cloth with exterior dimensions of 12 x 14 x 30

inches,. The cage had an oval opening at the front covered by a

plexiglass door (Fig. 1) which barred free access to the food con-

tamer. A water cup was fastened to the rear of the cage (Fig. 2) to

which the bird had free access. Each cage had two perches; a rear

perch which triggered the plexiglass door to open and a front perch

upon which the bird stood to feed.

Eight cages were racked in a 7 x 8 x 10 foot room which was

soundproofed with acoustical tile. Cages were arranged on the rack

in two tiers with four cages pe tier (Fig. 3). There was a space of

approximately four inches between cages. For continuous condition-

ing and testing, two rooms with separate electronic controls were

used.

Design of the equipment and techniques resulted in a minimum

ofbirdhandling; consequently, the birds were semi-

wild.

Electronic Components

Major electronic components which permitted semiautomatic con-

trol are shown in Figures 4, 5, and 6. The day-length timer, set for



Figure 1. Front of cage with food cup, perch, and plexiglass
door; in addition to, linkage which connects food-
door to solenoid.
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Figure 2. Rear of cage with water cup, rear perch, and
microswitches used in solenoid and rear perch
recorder circuits. Water was given ad lib.





Figure 3. Rack of cages and position of cages during con-
ditioning. Sanitation was facilitated by placing
newspapers under cages.
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Figure 4. Electronic components used for two room operation.
The major units on the metal rack are from top to
bottom: pure tone intensity measurement meter,
stimulus-control unit, food-gate circuits for room
one, off-interval timer and food-cycle timer for
room one, and comparable controls for room two
The day-length timer is positioned on the side of the
rack and has eight output sockets directly below it.
Pictured on the table from left to right are:
Esterline Angus recorder, pure tone signal genera-
tor, amplifier, and tape deck.
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Figure 5. Rear view of electronic components presenting
a view of the wiring leading into room one.





Figure 6. Block diagram of major control pathways of
electronic components. Arrows indicate
direction of control.
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fourteen hours, controlled 115-volt AC power to the equipment and

lights in the conditioning rooms. The off-interval timer (an auto-

matic reset type, variable from 0, 5 to 30. 0 minutes) determined the

time interval between feeding cycles. The food-cycle timer (con-

trolled by the off-interval timer) controlled an Esterline Angus event

recorder, food-door circuits, stimulus-control unit, and food-cycle

signal light. When the food-cycle timer (variable from 0.5 to 30.0

seconds) was energized, a ten watt red signal light of one-inch

diameter was illuminated in the conditioning room. At the same time,

the event recorder and stimulus-control unit were energized. When

the rear perch was depressed, it completed a circuit via micro-

switches and relay systems to a six-volt DC solenoid which raised

the plexiglass food-door and allowed the bird to obtain food. The

food-door remained open until the end of the feeding cycle. Depres-

sion of the rear perch was recorded on the chart of the event

recorder while the perch was depressed. Depression of the front

perch was recorded while the starling obtained food.

Upon completion of the feeding cycle, the food-door closed and

the equipment was automatically restored to the off-interval condition

and the off-interval timer was reactivated.

The day-length timer controlled power to the audio signal

generator and a tape deck which used a continuous-play cartridge at

a speed of 3 3/4 ips. Stimuli produced by either the signal
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generator or the tape deck was fed through an amplifier to the

stimulus-control panel which controlled the length of time that the

stimulus was presented to the birds. Using three timers and

associated relays. a stimulus could be presented at intervals of 1

to 95 seconds. The stimulus-control unit which presented the

stimulus (on test day only) with the start of the feeding cycle was

de-energized at the end of a preselected time interval. The stimulus

was then fed to a University CLC speaker which was positioned five

feet from the front of the cages.

A General Radio sound-level meter provided a reading of the

stimulus intensity in decibels. This measurement was taken at the

mid-point of the face of the cage rack.

Conditioning and Scoring Techniques

Bird conditioning consisted of progressively increasing the off-

interval time and decreasing the feeding cycle time over a period of

approximately six days. A properly conditioned bird depressed the

rear perch and moved to the front perch in 0, 5 second. Birds which

spent a minimum of 0. 5 second on the front perch after depressing

the rear perch, during the feeding cycle, were considered to have

completed a successful feeding cycle. By monitoring the perfor-

mance of the bird with the event recorder on the day before the test

(pretest day), those birds which did not respond for ten feeding cycles



or had a rate of food consumption which deviated from normal (based

on the total feeding time) were considered inelegible for testing.

Interval time on the test day was the same as on the pretest day.

The event recorder again monitored the performance of the birds.

Scoring was based on the number of cycles during which the bird did

not perform its conditioned response correctly.

The pretest timing was fifteen minutes for the off-interval and

ten seconds for the feeding cycle for pure tone tests. These tests

were scored by counting the number of unsuccessful feeding cycles in

the first thirty cycles.

Birds subjected to distress cries required longer than one day to

b ecome habituated; therefore, the schedule during the last three days

was changed to intensify the performance of the birds. The new

schedule was designed to reduce consumption of food until the birds

lost approximately 15 percent of their original body weight. The new

pretest timing was eight minutes for the off-interval and eight

seconds for the feeding cycles.

Observations indicated that if a bird completed four consecutive

successful feeding c ye 1 e s it had habituated to the stimulus. The

number of unsuccessful feeding cycles prior to four consecutive suc-

cessful feeding cycles was used to score tests which employed

recorded starling distress cries.

Because birds in cages within tiers, but not between tiers, were
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in visual contact with each other, the test scores for each tier were

averaged. This, also, was done because unequal sample sizes were

obtained for some tests and there was no proper method of weighUng

scores to compensate for missing observations. Due to the dif -

ference in scores between tiers, these averages were then combined

to obtain a single average observation for each test.

Birds were randomly selected from a large holding pen and

placed in the training cages. A different group of birds was con-

ditioned for each test to avoid biases due to previous habituation.

Sex and age of starlings were determined by methods developed by

Kessel (1951).
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RESULTS AND DISCUSSION

Change in Intensityof Pure Tone

To determine the relationship between responses of starlings and

intensity level of a pure tone stimulus, two series of tests were con-

ducted. One series was with adult starlings (Fig. 7) and one with

juveniles (Fig. 8). With both age groups, sounds at higher levels of

intensity caused a greater disruption of the conditioned response.

These results suggest that, in a field situation, it would be desirable

to present the stimulus at a high level of intensity. Economically

this may be feasible because the intensity level decreases

inversely as the square of the distance from the source of sound

(Smith and Cooper, 1964).

Thiessen and Shaw (1957) found that the percent increase in the

heart beat of a ringbilled gull (Larus delawarensis) varied directly

with an increase in the intensity of a pure tone at 1, 000 cps presented

over a range of 92 to 113 db. Although the disrupted feeding patterns

exhibited by starlings (Figs. 7 and 8) were behavioral responses, the

relationship agrees with the physiological response of the ringbilled

gull.

ThiessenetaL (1957) used Peking ducks to investigate the

relationship between a head shake response and different intensities



Figure 7. Relationship between score (number of unsuccess-
ful feeding cycles in 30 cycles) and decibel level of
pure tone. Frequency was held constant at 1, 000
cps. Subjects were adults of mixed-sexes. Dots
represent the average score. Vertical lines to the
left of the average show the range of scores for
birds on the bottom tier; while vertical lines to the
right of the average are for ranges of scores for
the top tier of birds. A short line perpendicular
to the vertical range lines represents the average
score for that group of birds. Numbers below each
range represent the number of birds. The test at
108. 5 db on the figure was not included in the
analysis since all birds had the maximum score.
Scores of individuaI birds are pre sented in Appendix
Table 1.
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Figure 8. Relationship between score (number of unsuccess-
ful feeding cycles in 30 cycles) and decibel level of
pure tone. Frequency was held constant at 1, 000
cps. Subjects were juveniles of mixed-sexes.
Figure symbols are explained in Figure 7.
Scos of individual birds are presented in
Appendix Table 2.
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of a pure tone stimulus at 585 cps The response curve increased

to a maximum at 100 db and then declined with further increases in

intensity. The behavioral response of adult starlings (Fig. 7)

increased directly with an increase in intensity up to 100 db. Further-

more, a test at 108, 5 db suggests that the response curve was still

increasing.

The regression lines for responses of adult and juvenile birds

(Figs. 7 and 8) are presented for comparison in Figure 9. These

sets of data were found to be significantly different by analysis of

covariance (P < 0. 05). Adult birds had more unsuccessful feeding

cycles than juveniles at any given intensity level. This indicates that

pure tone was more aversive to adult birds than to juvenile birds. It

would be necessary to increase the level of intensity of the pure tone

stimulus by approximately 10 db for juvenile starlings, to produce

a score equivalent to that of adult birds. These results suggest that

in field situations, repelling juvenile birds with pure tone stimuli

may be more difficult than repelling adults.

Change in Frequency of Pure Tone

To determine if certain frequencies of pure tone were more

aversive to starlings, responses of juvenile, mixed-sex groups to

five different frequencies were investigated. The intensity was held

constant at 69 db for tests at 250, 1, 000, 2, 500, 5, 000 and 7, 500 cps



Figure 9. Relationship between responses for adult and
juvenile birds at different intensity levels of
pure tone. Regression lines are from Figure
7 and Figure 8.
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(Fig. 10). There were no significant differences in responses over

the frequency range of 1, 000 to 7, 500 cps. A test at 250 cps had a

score which was not significantly different from zero. Brand and

Kellogg (1939) found that the lower threshold of hearing for starlings

was 700 cps.

Thjessen and Shaw (1957) and Thiessenetal. (1957) reported that

the lower irritation levels of both Peking ducks and ringbilled gulls

were different for frequencies over a range of 100 to 10, 000 cps.

At higher frequencies, a more intense stimulus was required to obtain

an irritation threshold. Data in Figure 10 did not indicate differential

responses over the frequency range investigated.

Under field conditions, a pure tone stimulus presented at any

frequency within 1, 000 to 7, 500 cps should have the same repellent

effect.

Change in Intensity of Distress Cries

A recorded starling distress cry was presented to groups of adult

and juvenile starlings to determine the influence of intensity when

using a stimulus presumed to have biologica1 meaning. The:rela-

tionship between score and level of intensity with adult, mixed- sex

groups is presented in Figure 11.

Juvenile birds were tested at seven levels of intensity from 60 to



Figure 10. Relationship between score (number of unsuccessful feeding
cycles in 30 cycles) and frequency level with intensity held
constant at 69 db. The test at 250 cps was not included in
the calculation of the overall mean represented by the
horizontal broken line. Subjects were mixed-sex groups of
juveniles. Figure symbols are explained in Figure 7.
Scores of individualbirds are presented in Appendix Table 3.
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Figure 11. Relationship between score (number of unsuccessful feeding
cycles prior to four consecutive successful feeding cycles)
and decibel level of a recorded starling distress cry. Sub-
jects were adults of mixed-sexes. Figure symbols are
explained in Figure 7. Scores ofindividualbirds are pre-
sented in Appendix Table 4.
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100 db (Fig. 12). All groups of juveniles were comprised of males

except for one group of females tested at 70 db. Responses of

juvenile females did not differ from that of males. Thompson et al.

(1968) found no significant differences in heart rates of male and

female starlings when they were exposed to a starling distress cry.

A direct relationship between score and level of intensity was

obtained for both adult and juvenile birds. Coefficients of determina-

tion (r2) of 0. 96 and 0. 91 from the data of adult and juvenile response

relationships indicates that most of the variation in score can be

attributed to the variation in intensity.

Data presented for comparison in Figure 13 consists of the cal-

culated regression lines from Figures 11 and 12. Slopes of 0.687

and 0. 528 calculated from data of adult and juvenile responses were

significantly different (P < 0. 05).

Results of pure tone and distress cry tests presented so far were

not directly comparable because the conditioning and scoring -

techniques were different; however, the direct relationships between

responses and intensities were quite similar. In field situations, as

with pure tone, the distress cry would be more effective if played

at a high level of intensity. Adult birds may be more easily repelled

than juveniles.



Figure 12. Relationship between score (number of unsuccessful feeding
cycles prior to four successful consecutive feeding cycles)
and decibel level of a recorded starling distress cry. Sub-
jects were juvenile males except for one test at 70 db which
was with juvenile females and was not significantly different
from the male responses. Figure symbols are explained in
Figure 7. Scores of individual birds are presented in Appendix
Table 5.
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Figure 13. Relationship between responses for adult and juvenile
birds at different intensity levels of a recorded starling
distress cry. Regression lines are from Figures 11 and
12.
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Change in Exposure Time of Distress Cries

Data from four tests with exposure times of 2, 4, 6 and 8 seconds

with adult, mixed-sex groups are presented in Figure 14. The level

of intensity was held constant at 60 db. No significant differences in

scores resulted from these different exposure times.

Data on responses of juvenile birds as affected by different

exposure times are presented in Figure 15. Tests with 4, 8, 16, 32,

64 and 95 seconds of stimulus presentation are presented in relation

to the overall mean. Included in Figure 15 is a test during which the

distress cry was played for three seconds, shut off for two, and then

played for three seconds during each feeding cycle. Also, included is

a test during which the stimulus was presented continuously.

Two groups of birds were tested at exposure times of 4, 8 and 16

seconds and in a test during which the distress cry was played con-

tinuously. In each case, responses of the two groups of birds were

similar; hence, their scores were averaged.

Scores from tests with juvenile birds at exposure times of 4 to

95 seconds were not significantly different. A test with the distress

cry played continuously had a mean score of 1. 7 unsuccessful feeding

cycles. This score differed considerably from a mean score of 12

unsuccessful feeding cycles which was obtained from birds exposed

to the interrupted stimuli.



Figure 14. Relationship between score (number of unsuccess-
ful feeding cycles prior to four consecutive success-
ful feeding cycles) and seconds of exposure time of
a recorded starling distress cry. The intensity level
was held constant at 60 db. Subjects were adults of
mixed-sexes. The mean of the 4 tests is represented
by the horizontal broken line which falls along a score
of 15. 6 unsuccessful cycles. Figure symbols are
explained in Figure 7. Scoie of individual birds
are presented in Appendix Table 6.
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Figure 15. Relationship between score (number of unsuccessful feeding
cycles prior to four consecutive successful feeding cycles)
and seconds of exposure time of a recorded starling distress
cry. The intensity level was held constant at 70 db. Subjects
were juveniles of mixed-sexes. The mean of the 4 to 95 second
tests is represented by the broken horizontal line at a score of
11.7 unsuccessful cycles. Also presented are tests during
which the stimulus was played continuously and a test during
which the stimulus was on for three seconds, shut off for
two, and On for three seconds during each feeding cycle.
Figure symbols are explained in Figure 7. Scores of individual
bi rd s are presented in Appendix Table 7.
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Frings (1964) suggested that distress cries played at short

intervals were more effective than distress cries played continuously.

Data presented in Figures 14 and 15 support this conclusion.

Thiessen and Shaw (1957) measured the rate of change of the

heart beat in a ringbilled gull when it was subjected to a 113 db pure

tone stimulus at 1, 000 cps. The heart rate of the gull increased upon

presentation of the stimulus then dropped to a normal level within

thirty seconds. Thompsonetal. (1968) reported that the heart rate

of starlings exposed to a distress cry increased to a peak within

three seconds after which the rate slowly decreased to normal within

five minutes. Data from Figures 14 and 15 do not indicate a decrease

in the response scores of the starling over a range of exposure times

from 2 to 95 seconds.

In a field situation, to obtain the maximum effect from an aver-

sive stimulus, it should be played only at short intervals because

starlings adjusted rapidly to a stimulus played continuously.

Comparison of Pure Tone and Distress Cry Stimuli

To determine the comparative strength of a stimulus with pre-

sumed 'biological information' to a stimulus without this information,

pure tone and distress cry stimuli were compared at an intensity level

of 81 db. One test with each type of stimulus is presented in Figure

16. The response of adult starlings to pure tone resulted in a score



Figure 16. Relationship between score (number of unsuccess-
ful feeding cycles prior to four consecutive success-
fil feeding cycles) and stimuli at an intensity level
of 81 db. Subjects were adult males. Presented
are responses to a recorded starling distress cry
and a pure tone stimulus. Figure symbols are
explained in Figure 7. Scores of individual birds
are presented in Appendix Table 8.
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of 4. 2 unsuccessful feedingcycles; whereas, a score of 50. 4 unsuc-

cessful feeding cycles was obtained when the distress cry was the

stimulus. The average score of the test with a distress cry was

approximately eleven times greater than pure tone.
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CONCLUSIONS

In conclusion, starlings appeared to habituate more quickly to a

stimulus at a low level of intensity than to a stimulus at a high level

of intensity. Juvenile starlings had lower scores than adults; conse-

quently, juveniles probably will be more difficult to repel from a

problem area than adults. If pure tone is used as a repellent stimulus,

frequencies from 1, 000 to 7, 500 cps should have equal aversive effects.

An interrupted stimulus (one presented for less than 95 seconds) was

more effective than one which was played continuously. The distress

cry was a more effective repellent stimulus than pure tone.
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APPENDIX



Appendix Table 1.Scores of individual.1*ds,average value for each tier, and composite average for each
test of intensity with adults of mixed-sexes, Stimulus was a pure tone at 1, 000 cps.

Individual Scores AverageDecibel______________________________________
Level Top Tier Bottom Tier Top Tier Bottom Tier Composite

60.0 0 0 2 - 1 3 4 - 0.7 2.7 1.7

64.5 1 0 - 16 1 1 1,0 6.0 3.5

70.0 12 6 4 - 13 13 2 3 7. 3 7.8 7. 5

77.0 6 12 13 11 18 5 - - 10.5 11.5 11.0

83,0 14 17 14 15 22 20 7 12 15,0 15. 2 15. 1

86.0 15 16 15 18 - - - - 16.0 --- 16.0

91.0 30 30 29 - 17 8 10 11 29.7 11.5 20.6

95. 0 21 26 30 26 20 - - - 25. 8 20. 0 22. 9

108. 5 30 30 30 30 30 30 30 30 30. 0 30. 0 30, 0



Appendix Table 2Scores of individual birds, average value for each tier, and composite average for each
test of intensity with juveniles of mixed-sexes. Stimulus was a pure tone at 1, 000
cps

Individual Scores AverageDecibel_______________________________________
Level Top Tier Bottom Tier Top Tier Bottom Tier Composite

74.0 4 1 - - 1 7 6 - 2,5 4.7 3.6

85.0 12 3 - - 11 6 10 18 7.5 11.2 9.4

87.5 20 7 - - 9 7 12 18 13.5 11.5 12.5

96.0 12 - - - 19 18 - - 12,0 18.5 15.3

u-I

C



Appendix Table 3..Scores of individual bird8, average value for each tier, and composite average for each
test of frequency with juveniles of mixed-sexes. Stimulus was a pure tone with
intensity held constant at 69 db.

Individual Scores AverageFrequency
in cps Top Tier Bottom Tier Top Tier Bottom Tier Composite

250 0 2 2 2 0 2 0 - 1.5 0.7 1.1

1, 000 3 2 4 1 1 7 6 - 2. 5 4. 7 3. 6

2, 500 5 0 6 10 3 0 2 7 5. 2 3. 0 4. 1

5,000 1. 0 1 11 3 1 13 0 3.2 4.2 3.8

7, 500 5 2 1 0 1 6 7 11 2. 0 6. 2 4. 1

'7'



Appendix Table &Scorés of individual birds, average value for each tier, and composite average for each
test of intensity with adults of mixed-sexes. Stimulus was a starling distress cry.

Individual Scores Average

Level Top Tier Bottom Tier Top Tier Bottom Tier Composite

47 0 4 0 - 0 0 0 - 1. 3 0. 0 0. 7

52 10 - - - 0 0 3 - 10. 0 1.0 5. 5

58 7 2 - - 7 1 6 5 4.5 4.8 4.6

71 29 32 22 - 13 9 - - 27.7 11.0 19.3

77 22 23 - - 23 17 14 - 22. 5 18. 0 20. 2

87 4 13 - - 50 43 48 - 8. 5 47. 0 27. 8

u-I
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Appendix Table . Scores of individual birds, average value for each tier, and composite average for each
test of intensity with juvenile males except for one test with juvenile females.
Stimulus was a starling distress cry.

Individual Scores Average
Level Top Tier Bottom Tier Top Tier Bottom Tier Composite

60 7 4 4 - 0 0 0 - 5.0 0.0 2.5

70 4 17 - - 8 7 - - 10. 5 7. 5 9. 0

70 2 2 1 3 17 21 18 10 2. 0 16. 5 9. 2
70a

1O 5 6 - 11 10 10 15 7.0 11.5 8.8

83 9 14 15 - 8 13 7 - 12,7 9.3 11.0

89 25 15 21 - 16 24 30 24 20.3 23.5 21.9

100 45 18 23 40 7 9 13 34 31.5 15.8 23.6

aTest with juvenile females.
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Appendix Table 6. Scores of individual birds, average value for each tier, and composite average for each
test of exposure time with adults of mixed-sexes. Stimulus was a starling distress
cry with intensity held constant at 60 db.

Exposure
Tame_______________________________________

in seconds.

.Individual Scores

Top Tier Bottom Tier Top Tier

Average

Bottom Tier Composite

2 18 16 7 35 0 0 8 54 19.0 15. 5 17. 2

4 5 3 14 - 20 25 9 27 7. 3 20. 2 13.8

6 16 16 14 14 32 21 16 - 15.0 23.0 19.0

8 13 14 38 5 6 4 11 9 17. 5 7. 5 12. 5

Ui



Appendix Table 7Scores of individual birds, average value for each tier, and composite average for each
test of exposure time with juveniles of mixed-sexes. Stimulus was a starling distress
cry with intensity held constant at 70 db.

Exposure . . -Individual Scores Average

in seconds Top Tier Bottom Tier Top Tier Bottom Tier Composite

4 10 5 6 - 11 10 10 15 4. 5 14.0 9. 24 2 2 1 3 17 21 18 10

8 4 17 - - 8 7 - -

8 6 8 9 3 43 16 21
8.5 17.1 12.8

16 - - - - 9 11 13 13
16 9 4 12 11 7 -

7.5 10.2 8.9

32 16 24 32 - 7 6 9 9 24.0 7.8 15.9

64 7 - - - 6 7 5 - 7.0 6.0 6.5

95 15 15 - - 17 18 22 19 15.0 19.0 17.0

cont.a 7 1 0 - 1 4 3 2 17 16 17
cont. 2 0 0 I 1 2 0 -

323b
7 8 - - 4 6 - - 7. 5 5.0 6. 2

aStimulus was played continuously.
b Stimulus was on for three seconds, off for two, and on for three seconds during each feeding cycle.



Appendix Table 8. Scores of individual birds,: average value for each tier, and composite average for each
test with adult males. Stimuli were pure tone and starling distress cry at an
intensity level of 81 db.

Individual Scores
Stimulus Top Tier Bottom Tier

Ave rage

Top Tier Bottom Tier Composite

Pure Tone 7 2 - - 4 4 - - 4. 5 4. 0 4. 2

Distress
Cry 54 75 61 - 9 66 - - 63. 3 37. 5 50. 4

u-I




