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Fig.4. Sonographs of agonistic calls  (G1 -7) .



















































Table 2. Four acoustic parameters of five natural alarm calls.

Call

1

2

3

4

5

type Duration 

 (sec)

.25

.09

.27

 .16

.26

Center frequency 

 (kHz).

7.8

8.2

 11.4

13.2

9.5

Frequency range of 
a modulating sweep 

 (kHz).

3.3

  1.8 

 2.6-0.5

3.0

1.6

•••••

Band width of 
a noise burst 

   (kHz)

20.0

19.4

7.2

11.9

11.7















Table 3. Occurrence ratios of freezing and warning call responses  (%) 

   to natural calls when they were presented with full spectrum (Experiment 

   1), and when some of their components were filtered out (Experiment 2).

             Experiment 1 Experiment 2 

Response Call type Call type 

      1 2 3 4 5 1 2 4 

Freezing 80 5 75 85 5 80 5 75 

Warning call 10 85 0 5 80 5 90  5



 Table 4. Distribution of responses t
o stimuli among subjects in 

    Experiment  1 and 2 .  (m;male, f;female) 

             Exp. 1 Exp . 2 
Response Subject Call type C

all  type 
 1  2  3  4  5  1  2  3 

      ml  1  4  0 0 4 1 4 0 

      m2 0 3 0 1 4 0 3 0 

Freezing m3 1 4 0 0 3 
0 4 0 

      fl 0 3 0 0 3  0  4 1 

 f2 0 3 0 0 3 0 3 0 

     ml 3 0 3 4 0 4 0 2 

     m2 4 0 3  4  0 3 0 3 

Warning m3 3 1 3 4 0 
3 0 3      call 

 fl 3 0 2 3 1 4 1 3 

     f2 3 0 4 2 0 2 0 4













Fig. 12. Response rates to synthesized versions 

  varying in frequency range of a modulating sweep.



Table 5. Distribution of  responses  to stimuli among 

   subjects in Experiment 3. (m;male, f;female) 

Response Subject Stimulus (kHz) 
                     0.8 1.6 2.4 2.6 2.8 3.0 4.0 4.8 5.6 

 ml 0 0 0 4 4 3 4 4 4 

 m2 0 0 0 3 3 3 3  3 4 

Freezing m3 1 0 1 3 3 3 3 2 3 

 fl 0 1 0 2 3 2 3 3 3 

    f2 1 0 0 3 2 4 3 3 4 

 ml 0 3 3 1 0 1 1 0 0 

 m2 1 3 2 0 1 0 0 1 0 

Warning m3 1 4 2 0 1 1 0 1 1 
     call     fl 0 3 

3 1 1 1 1 0 0 

 f2 1 2 3 1 1 1 1 0 0





Fig. 13. Response rates to synthesized versions varying in 

   duration, having frequency range of a modulating sweep 

   of  (A)  3.0 kHz and (B) 1.6 kHz.



Table 6.  Distribution of responses to stimuli among subjects in Experiment 4. 
                                                       (m;male, f;female) 

Response Subject Stimulus (3.0 kHz) Stimulus (1.6 kHz) 

                .05 .07 .10 .16 .30 .40  (sec) .05 .07 .10 .16 .30 .40  (sec) 

 m1 4 3 3 3 3 0 1 0 1 0 0 0 

    m2 4 3 3 4 3 0 0 0 0 0 0 0 

Freezing m3 3 3 2 3 3 1 1 1 0 0 1 1 

 fl 4 3 3 3 2 0 0 1 1 1 0 1 

 f2 4 3 3 2 3  .0 1 0 0 0 1 1 

    ml 0 1 1 1 0 0 2 3 2 4 3  2 

    m2 0 0 2 0 0 0 3 2 2 3 3 2 

Warning m3 0 0 0 0 2 1 3 3 3 3 2 1 
 call  fl 0 1 0 0 1 1 3 3 2 2 2 0 

                     0     f2'0 1 1 0 0 3 3 3 3 4 0





 Fig. 14. Response rates to synthesized versions varying in center 

  frequency, having frequency range of a modulating  sweep of (A) 

  3.0 kHz and (B) 1.6 kHz. .



Table 7. Distribution of responses to stimuli among subjects in Experiment 5. 

                                                                (m;male, f;female) 

Response Subject Stimulus (3.0 kHz) Stimulus (1.6 kHz) 

                     6.0 8.0 10.0 13.0 15.0 (kHz) 6.0 8.0 10.0 13.0  15.0. (kHz) 

    ml 3 2 2 3 3 1 0 1 1 0 

    m2 2 3 3 2 4 1 1 2 1 1 

Freezing m3 3 2 3 2 3 0 1 1 1 0 

                                                                                                             $ 

 fl 4 4 3 2 3 0  1  1  - 2 1 

    f2 3 3 3 4 3 2 1 1 1 0 

    ml 1 1 0 1 0 3 3 2 2 2 

    m2 0 0 0 0 1 2 3 2 2 2 

Warning m3  • 0 0 0 0 0 2 2 2 3 3 
     call  fl 1 0 1 0 0 3 3 3 3 3 

 f2 0 0 1 0 0 4 4 2 2 3



Fig. 15. Response rates to synthesized versions varying in band 

  width of a noise burst, having frequency range of a modulating 

  sweep of (A)  3.o kHz and (B) 1.6 kHz.



Table 8.  Di8tribution of responses to stimuli among subjects in Experiment 6. 
                                                          (m;male, f;female) 

Response Subject Stimulus (3.0 kHz) Stimulus (1.6 kHz) . 

                     3.0 5.0 8.0 11.0 14.0 (kHz) 3.0 5.0 8.0 11.0 14.0 (kHz) 

    ml 3 2 3 4 3 1 2 0 0 1 

    m2 2 2 3 3 3 0 1 0 1 0 

Freezing m3 3 3 3 3 2 0 0 1 1 1 

 fl 4 3 3 2 3 1 1 1 1 2 

    f2 3 3 4 4 4 0 0 2 0 0 

    ml 0 0 1 0 0 3 2 2 3 3 

    m2 1 0 1  0 0 3 2 2 2 3 

Warning m3 0 0 0 1 0 4 3 2 3 2 
     call     fl 1 1 1 0 1 3 3 3 4 3 

    f2 0 0 1 0 0 3 4 4 3 3









































Table 9.  Occurrence ratio of responses to playback sounds 

   of threat calls in six  snecies.

Stimulus 

 Callimico 

 Cebuella 

Leontopithecus 

 C.jacchus 

 S.fuscicollis 

 S.  oedipus

.30 .25 .35 .20 .05 .00 

.35 .35 .30 .20 .05 .05 

.40 .45 .30 .25 .05 .10 

.25 .20 .30 .35 .00 .15 

.00 .05 .00 .05 .40 .15 

.10 .05 .00 .00 .20 .35 

                  (N=20  in, each cell)

Table 10. Occurrence ratio of responses to playback sounds 

    of  alarm calls in six species.

 Canimico 

 Cebuella 

Leontopithecus 

 C.jacchus 

 S.fuscicollis 

 S.  oedipus

.90 .85 .60 .25 .30 .25 

.80 .55 .70 .40 .20  .05. 

.85 .80 .75 .35 .30 .10 

.20 .15 .05 .80 .75 .60 

.05 .10 .25 .70 .60 .55 

.00 .05 .15 .60  . .65 .50 

                  (N=20 in each cell)







Table 11. Occurrence ratio of  responses to playback sounds 

 of contact calls in six species.

Stimulus 

 Callimico 

 Cebuella 

 Leontoiithecus 

 C.  jacchus 

 S.fUsciconis 

 S.  oedipus

.40 .15 .15 .05 .10 .00 

.35 .30 .35 .10 .15 .05 

.30 .35 .25 .00 .15 .05 

.00 .05 .10 .50 .40 .10 

.00 .00 .05 .35  .45 .10 

.00 .05 .05 .10 .05 .35 

 (N=20 in each cell)





Table  .12.  Occurrence ratio of responses to playback sounds 

   of contact calls of Callimico whose some acoustic components 

   were filtered out.

Stimulus 

Filtered-out 

  contact call
.60 .30 .35 .10 .10 .15 

                  (N=20 in each cell)

Table 13. Occurrence ratio of flight responses to synthetic 

   version of alarm calls used in Chapter IV and natural locati on 

   calls of  C.jacchus.

Stimulus 

Synthetic version 

 C.  jacchus

.95 .75 .80 .10 .05 .15 

.80 .80 .75 .10 .10 .05 

 (N=20 in each cell)





Table 14. Occurrence ratio of antiphonal responses to synthetic 

   version of alarm calls used in Chapter IV and natural location 

   calls of  C.  g  acchus

Stimulus 

Synthetic version 

 C.jacchus

.00 .05 .00 .65 .70 .20 

.00 .05 .10 .75 .85 .10 

 (N=20 in each cell)
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