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Spectrotemporal Characteristics of Vocalizations of Pre- and

Post-hatching Yangtze Alligators (Alligator sinensis)
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Abstract: The vocal signals of adult Yangtze Alligators (Alligator sinensis) have been well characterized. The
ontogeny of their vocalizations, however, is poorly understood and calls of pre-hatching and newly hatched
alligators have never been described before. In present study, using a digital audio recorder and sound
analysis software, we recorded and analyzed 260 calls of 21 pre- and post-hatching alligators. We found that
the calls of both groups have similar spectrotemporal characteristics featuring an initial upward frequency
modulation (FM) followed by a longer downward FM (Fig. 1). Calls of pre- and post-hatching alligators

similarly contain a rich stack of harmonics with the third harmonic showing the strongest energy (Fig. 2 and
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Fig. 3). Nine call parameters (total duration, duration of upward FM, duration of downward FM, initial

fundamental frequency [FO], maximum FO, terminal FO, slopes of upward frequency modulation [FM] and of

downward FM, and dominant frequency [DF]) were analyzed and compared between pre- and post-hatching

alligators. Statistical tests (Independent-Samples T Tests) revealed that all temporal parameters, with the

exception of the duration of upward FM, were not significantly different between the two groups. In contrast,

all spectral parameters, most notably the maximum FO and the DF, differed significantly between two groups

(P < 0.05). The average maximum FO for pre-hatching alligators (573 %103 Hz) was 113 Hz higher than that

for post-hatching alligators (460 £52 Hz); the average DF for pre-hatching alligators (1 359 229 Hz) was
236 Hz higher than that for post-hatching alligators (1 123 + 216 Hz) (Fig. 1, Table 1). These results

suggested that the higher dominant frequency of pre-hatching Yangtze Alligator calls is advantageous for

calling the attention of nearby maternal alligator while avoiding predation by distal predators.
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Fig. 1 Shown is a representative call of
pre-hatching Yangtze Alligators
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The top panel shows the spectrogram of the call, and the bottom panel
its oscillogram. Selena software was used to generate this figure.
FOini.  Initial fundamental frequency (FO); FOma. Maximal
fundamental frequency; FOw,. Terminal fundamental frequency;
DURy,. Duration of upward frequency modulation; DURgown.
Duration of downward frequency modulation; DUR. Total duration;
SLOPE,;, and SLOPEgew. Slopes of upward frequency modulation

and of downward frequency modulation.
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Fig. 2 Shown is the power spectrum of a

representative call of pre-hatching Yangtze

Alligators
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Fig. 3 Spectrograms and instantaneous spectrums of representative calls of pre-hatching

and post-hatching Yangtze Alligators
a. WHLHTII A b BLE I A . ZeMliE R, A Rei Kl Ha3. 58 3 k.

a. Pre-hatching call; b. Post-hatching call. Left panels are the call spectrograms, right panels are the instantaneous spectrum; Ha3. 3 harmonic.
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Table 1 Mean values and statistical comparisons of nine acoustic parameters of pre-

and post-hatching alligators (Mean £SD)

St g H—'.%H'IT“%%" xLH%)ﬁl_'%rL"‘
Sound parameters Pre-hatching call Post-hatching call P
(n = 109) (n=151)
FEAIL LR A5R Initial fundamental frequency (Hz) 454 +85 329 +42 0.001
FEA S5 A2 Maximal fundamental frequency (Hz) 573 +£103 460 £52 0.006
FEAMEEF AT Terminal fundamental frequency (Hz) 175 +22 218 +33 0.003
) LA B Duration of upward frequency modulation (ms) 15+3 19 +4 0.012
i) N AT ¥ Duration of downward frequency modulation (ms) 68 +13 74 £10 0.352
B Total duration (ms) 83 +14 93 +10 0.083
i) L AR KI5 Slopes of upward frequency modulation (Hz/ms) 9.0+47 7622 0.388
i) N R K5I Slopes of downward frequency modulation (Hz/ms) -6.0+17 -3.3+06 <0.001
F 45 Dominant frequency (Hz) 1359 +229 1123 +216 0.025
“ - RORFEGIIMIRE N R . « - > indicates the inclination of the sound is down.

F2 YEEHTHANHRE O MEETSHENANNARNZRRELH
Table 2 Within- and between- group coefficients of variation of nine sound parameters for pre-

and post- hatching alligators

4N REL N )
B Within-group coefficients of variation AT AL AL AL
Sound — Between-group LB
ound parameters I+ bl [ coefficients of variation Ratio
Mean =SD Range

IS (H2) 16.5 %45 13.4~19.7 17.0 1.03
Initial fundamental frequency T ' ' ' '
EFBESE (H2) 154 +4.9 11.9~18.9 158 1.02
Maximal fundamental frequency
%iﬁéﬁﬂiiﬁ? (Hz) 145 +1.6 134 ~15.7 14.6 1.01
Terminal fundamental frequency
LRSI A (ms) 22301 222~223 223 1.00
Duration of upward frequency modulation T ’ ' ' '
FITTRERT S (ms) 17.6 +4.2 147 ~205 175 0.99
Duration of downward frequency modulation -
MR Total duration (ms) 14.7 +5.0 11.2~183 145 0.99
) AR (Hz/ms) 41.9 418.0 202 ~54.6 430 1.03
Slopes of upward frequency modulation ' ' ' ' '
R AR (Hz/ms) 927478 172283 244 1.07
Slopes of downward frequency modulation T ' ’ '
£ Dominant frequency (Hz) 181 +17 16.8~19.3 17.9 0.99

PSR R e P (622 Hz) Wi 7 SZWRRESR, EARIMAL. M SERT ) 8 2t
(460 Hz) . M7e)aMREMUR S EXAEON PR EERE, Je 25 7 Ja e 7 1 e 5
Z5t, PN PR SR K2R TSR, & B SEETE (Vergne et al. 2009), 47 154
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