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Researches on vocal behaviour of red-crowned crane in sexual activities

LI Shu-Ling"?, BAO Jun®, WANG Wen-Feng®, BAI Xiao-Jie’, CHUI Wei-Guo® (1. Northeast Forestry University.
Harbin 150080; 2. Northeast Agricultural University, Harbin 1500303 3. Qigihar Longsha Garden, Qigihar 16100). Acta Ecologica Sinica 2004,
24(3):503~509.

Abstract:In breeding season, sexual behavioral activities of red-crowned crane can be divided into four stages:male courtship,
response to male by female, mating and post- mating. The corresponding vocal models by both sexes were the courtship song
of male, responding song of female to its spouse with antiphonal song of both sexes, mating antiphonal songs of both sexes,
and loud-antiphony songs of both sexes after mating. This experiment was conducted in Zalong Protect Zone, Qigihar and
continuous observation was adopted. There were 16 hours from early morning to evening on each observation everyday.
Breeding behavior and songs were recorded for three pairs of red-crowned crane which had representational character, using the
method of direct observation and video recording. The recording was processed by MATLB analytic software that was offered
from biophysics research institute of China Academy of Science and the outcomes were given in sonogram, oscillogram and
frequency spectrum of songs of four stages of the surveyed cranes and their frequency domain, time domain, and intensity
properties. The data obtained were processed completely by SAS software. (Ver 6.12 for Windows, Statistical Analysis
Institute, 1996), the mean process was used to compute the mean and standard difference. ANOVA course was taken for
difference analysis and Multiple comparison was made for different levels of the acoustic properties. The songs of these four

stages are single tonal ones, of which it principal tone was characterized as the principal frequency of basic sound. The first
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three stages contained many harmonic frequencies with lower amplitude having approximate relation of f,=nf,, the fourth one
contained many harmonic frequencies with higher amplitude having approximate relation of f,=nf,. Most quality factors were
4 ~ 6, repetition frequency of pulses was generally 150 ~ 180Hz, but it was 180 ~ 260Hz in the second stage. Acoustic
properties of male songs were that there were less syllables in every single call and normally no more than four syllables.
However, the songs of female were relatively complicated, acoustic properties of which were that there were many syllables in
each single call and usually had 7~8 syllables, where each syllable was consisted of three pulses. The sound frequency of male
singing had smaller extent variation, and that of female singing was changed from low to high and then to decrease. Songs of
the four stages had better resonance. Only in second stag, the vocal frequency was faster, the others were slower. And it was
discovered that the syllables of every single call in male singing were increased, it may be because of that the song was mixed
with female’s, on the other hand. it may be because of the song extending, this needs further research. The acoustic properties
at different stages were the different and the marked difference was also found between the different spouses. The results of
this study indicated that there were different vocal songs between males and females of red-crowned cranes and different vocal
behaviors have specific latent energy in individual discrimination. In addition, the courtship song of male and responding song
of female to its spouse with antiphonal song of both sexes play a decisive function in the sexual activities of red-crowned cranes.

Key words :red-crowned crane; sexual activities; vocal behavior
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Table 1 Acoustic properties of courtship song of male, antiphonal song of both sexes in female answered spouses
E. A O.D PF(Hz) fi~fi(Hz) REFP(Hz) (RA|-RAY)/dB Qsan
04-06 621 1186/1560 175 —19.9/—19.9 3.7
04-08 615 1397/2010 175 —14.4/—17.9 3.5
RC-1 04-15 620 148 6.9
04-16 615 169 3.7
04-19 621 1158 175 —21.4 5.9
04-21 680 1300 169 —12.4 6.8
04-09 680 1130/1420 169 —18.8/—16.3 5.0
04-10 680 1470 168 —17.6 5.4
Courtship song RC-2 04-11 680 169 6.0
SHip song 04-15 690 169 6.9
of male 04-17 615 1070/1400 135 —18.2/—13.0 3.9
04-22 690 1450/2230/2960/3680 237 —15.0/—34.6/—28.0/—34.0 5.1
04-10 630 1290/1900/2520 169 —28.8/—38.3/—34.8 4.8
04-14 780 1400 169 —18.5 8.6
RC-3 04-22 870 1450 169 —38.9 5.2
04-24 620 1330/2550 153 —28.5/—34.8 3.9
04-27 880 1390 225 —19.4 9.9
04-28 610 1310/2570 169 —28.8/—3.6 3.8
04-06 782 1400 263 —28.1 4.7
04-08 718 1380 296 —34.6 4.3
RC-1 04-15 700 1400 263 —27.1 6.2
04-16 690 1410 239 —14.2 4.4
04-19 780 1420 225 —31.5 8.6
04-21 680 1300 225 —12.4 6.7
04-09 715 1540/2240/3000 296 —30.3/—38.2/—34.7 3.4
. 04-10 715 1470/2210/3020 225 —22.0/—22.0/—19.5 6.4
Autiphonal song  RC-2 04-11 780 1280/1560/1880 238 —28.6/—30.6/—34.6 3.7
of both sexes 04-15 690 169 6.9
in femal 04-17 615 1070/1400 135 —18.2/—13.0 3.9
04-22 690 1450/2230/2960/3680 237 —15.0/—34.6/—28.0/—34.0 5.1
answered 04-10 860 1400/1900/2520 159 —21.6/—20.5/—40.7 5.1
spouses 04-14 780 1480 178 —38.2 3.6
04-22 870 1450 168 —38.9 5.2
RC-3 04-24 840 1400/1660 176 —43.0/—143.0 5.4
04-27 780 1470 176 —39.1 5.3
04-28 850 1470 176 —41.1 5.4
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Table 1 Acoustic properties of antiphonal song of both sexes mating and loud-antiphony song of both sexes after mating
E. A 0.D PF(Hz) J1~f1(Hz) RFP(Hz) RA;~RA(dB) Qsun
04-06 780 1186/1560 175 —19.9/—19.9 3.7
04-08 623 1397/2010 175 —14.4/—17.9 3.5
RC-1 04-15 690 148 6.9
04-16 625 169 3.7
04-19 670 1158 175 —21.4 5.9
04-21 690 1300 169 —12.4 6.8
04-09 682 1130/1420 169 —18.8/—16.3 5.0
04-10 773 1470 168 —17.6 5.4
Autiol s RC-2 04-11 680 169 6.0
”ff “’h”a song 04-15 780 169 6.9
ol both sexes 04-17 780 1070/1400 135 —18.2/—13.0 3.9
mating 04-22 784 1450/2230/2960/3680 237 —15.0/—34.6/—28.0/—34.0 5.1
04-10 686 1370 177 —37.4 8.6
04-14 706 1120 169 —21.8 7.8
RC-3 04-22 727 1250/1510/2220 159 —23.1/—24.9/—35.7 4.3
04-24 690 1380 175 —37. 4 4.3
04-27 680 1120 169 —21.8 8.6
04-28 710 1220/1440/2150 187 —23.3/—24.7/—36.4 8.7
04-06 780 1186/1560 175 —19.9/—19.9 3.7
RC-1 04-08 623 1397/2010 175 —14.4/—17.9 3.5
04-15 690 148 6.9
04-16 625 169 3.7
04-19 670 1158 175 —21.4 5.9
04-21 690 1300 169 —12.4 6.8
04-09 682 1130/1420 169 —18.8/—16.3 5.0
04-10 773 1470 168 —17.6 5.4
Loud-antiphong RC-2 04-11 680 169 6.0
song of both 04-15 780 169 6.9
sexes after 04-17 780 1070/1400 135 —18.2/—1 3.9
mating 04-22 784 1450/2230/2960/3680 237 —15.0/—34.6/—28.0/—34.0 5.1
04-10 686 1370 177 —37.4 8.6
04-14 706 1120 169 —21.8 7.8
RC-3 04-22 727 1250/1510/2220 159 —23.1/—24.9/—35.7 4.3
04-24 690 1380 175 —37.4 4.3
04-27 680 1120 169 —21.8 8.6
04-28 710 1220/1440/2150 187 —23.3/—24.7/—36.4 8.7
4 (Pr 3 Ju=nf, >
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Table 3  Statistical results of principal frequency (PF),repetition frequency (RFP), quality factor (Qs.z),» sub-peak frequencies ( /1) and

relative amplitudes (RA; ;) of songs of RC-1~RC-3 in different stage

E.A C.A PF(Hz) RFP(Hz) Qsan f1(Hz) /2(Hz) RA, dB RA, dB
CP 629°+25 169°+11 5.1"+1.6 1260°+£110 17854318 —17.0°4+4.3 —17.15°4+3.9
RC-1 ASP 725" +£45 2524428 5.8"4+1.7 1385"+44 —24.7+9.2
MP 680" 457 86°425 5.3°40.7 1360° 470 1733492 —30.9"+8.2 —37.1"£7.9
FP 987° £ 95 89°+9 4.3 42.8 155144452 2086° 4458 —17.1°+10.9  —31.5%+5.9
CP 673429 175Y 434 5.2°40.8 1280"+209 168394474 —17.44+1.67 —20.3°49.9
RC-2 ASP 727" 444 241428 4.9 1.2 1494*+37 2112"+270 —27.4+8.9 —33.7°+7.8
MP 745451 73°416 7.1°4+2.0 146224103 25554205 —25.948.2 —35.7"+2.8
FP 898*+53 94°421 6.3 +1.5 1508*+441 2014°£435 —33.4416.5 —35.3"+4.4
CP 732¢4+127 176425 6.0°4+2.6 136871 22254460 —28.7°4+8.3 —36.6£2.5
RC-3 ASP 830440 17248 5.0°40.7 1443440 1680°+0 —32.9a4+9.8  —20.5*+0
MP 702¢+18 173"+9 7.1°42.2 1247125 1510440 —27.4"£8.7 —24.9°40
FP 9318457 22540 6.3°+1.3 14354329 21024163 —18.3*+16.1  —21.2"+28.0
* E.A. Experimental animal,C. A. Courtship action, CP Courtship phase, ASP Responding

phase to spouse, MP

Mating phase ,FP

corner express striking lever of differences

Finishing phase,a.b.c

RC-1~RC-3

PF .RFP.Qzas. f1-2

RA,,

a, b, c and composing upper the

Table 4 Statistical results of principal frequency (PF) . repetition frequency (RFP), quality factor (Qs.z) . sub-peak frequency ( f1.,) and

relative amplitudes (RA, ;) of songs for RC-1~3 in the same stage

C. A E.A PF(Hz) REP(Hz) Qsan f1(Hz) f2(Hz) RA, dB RA, dB
RC-1 629425 169-+11 5.1+1.6 126041110 1785+318 —17.0414. 3 —18.94+1.4

CP RC-2 689453 175433 5.4+1.0 1284+182 1683474 —16.842. 0 —20.349. 9
RC-3 7324127 176425 5.842.3 1362462 2340381 —27.247.5° —36.4+1.8"
RC-1 7254-45° 252428 5.841.7 1388-+46" —24.749. 2

ASP RC-2 7274 44° 241428 4.9+1.2 1627308 20204330 —27.648. 0% —33.24+7.1
RC-3 8304407 172470 5.040.7 1445436 1670414 —37.0+7.7" —31.8415.9
RC-1 6804-58" 86425" 5.340.7 136070 1733+£92.4> —25.94-20.1 —37.147.9

MP RC-2 745451* 73416" 7.142.0 14474105 25554205 —25.948.2 —35.7+2.8
RC-3 702418 1734+9° 7.14+2.2 1243+£115" 1475450" —27.5+7.7 —24.840.1
RC-1 987495 8949P 4.3+2.8 15524451 20874457 —17.1*+10.9  —31.54+5.9

FP RC-2 898+53 984 25" 6.1£2.2 14204149 19824373 —33.44+16.5"  —36.644.6
RC-3 931457 22146. 3 6.1+1.3 1340+ 308 20274223 —18.3*+16.1  —31.04+5.2

* E.A. Experimental animal,C. A. Courtship action, CP Courtship phase), ASP Answered

spouse phase, MP

Mating phase,FP

corner express striking lever of differences

Finishing phase,a.b.c

a, b, ¢ and composing upper the

5 RC-1~RC-3 (f30) (RA37)
Table 5 Statistical results of sub-peak frequency (/5 ;) and relative amplitudes(RA; ;) of songs for RC-1~RC-3 in the same stage
C. A E. A F3(Hz) [1(Hz) [5(Hz) fs(Hz) f7(Hz) RA;/dB RA,/dB RA;/dB
RC-1 261040P —36.040
MP RC-2 4720407 —40.34+0
RC-3 2185+ 50" —36.14+0.5
RC-1 27754627 368341016 041050 460040 —30.246. 7" —33.14£5.2> —29.244.5"
FP RC-2 2310389 31984732 37031063 40824905  4600+20 —38.34£10.7" —35.34+4.7" —40.345.0°
RC-3 25884401 3173491 3623439 41954506 49754312 —24.3£6.4* —23.44+0.3* —18.5+3.3"
RAs/dB RA;/dB
RC-1 —40.8+0
RC-2 —36.643.7 —41.9£1.0°
RC-3 —29.5+£6.2 —25.7£7.8"
* E. AL Experimental animal,C. A. Courtship action,CP Courtship phase , ASP Answered spouse
phase , MP Mating phase,FP Finishing phase,a.b.c a., b, ¢ and composing upper the corner

express striking lever of differences
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