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Abstract: We collected the courtship calls from male Odorrana schmackeri at Fuxi, Mount Huangshan using
ultrasonic recording devices in July 2012 and analyzed the characteristics of these sounds in our laboratory
later. From our observation, we discovered that breeding activities of O. schmackeri mainly peaked around
mid-July when courtship calls, spawning, and other mating activities occurred throughout the day and night,

mostly near shallow waters. O. schmackeri calls can be categorized (by note number and sound spectrum)
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into four different vocal types: single-note, ‘infant’-note, double-note, and multi-note staccato. Among these
four vocal types, single-note, double-note, and ‘infant’-note are most common. Using the SELENA software,
we generated the spectrograms and the corresponding power spectrums for each of the 4 vocal types. Using
Sound Analysis pro v1.2, we performed quantitative analysis on the sound characteristic parameters of three
vocal types: single-note, double-note, and ‘infant’-note. Sound parameters we analyzed include: call duration
(ms), note number, note duration (ms), note interval (ms), dominant frequency (Hz), pulse rate (1/s), etc. Our
results showed that the range of dominant frequency of O. schmackeri was from 1.8 to 4.5 kHz (n = 65).
Excluding the ultrasonic range, the auditory sensitivity peak value was (3.1 + 0.7 kHz) which is consistent
with the results of prior electrophysiological experiments. Such consistency indicates that O. schmackeri
mainly communicates in this frequency band. The univariate ANOVA analysis revealed that there were
significant differences in the call duration between double-note, single-note and ‘infant’-note (P < 0.01).
Results also showed significant differences in the intensity of the 2nd harmonic sound between double-note
and single-note (P = 0.01). Between the three common vocal types, the double-note had the longest call
duration (99.5 £ 8.4 ms). Therefore, we speculated that this type of call might be used by O. schmackeri as its

primary courtship call, and the duration of these double-note mating calls might be able to reflect the overall
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body situation.
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Table 1 The acoustic parameters statistics of advertisement calls from male
Odorrana schmackeri (Mean + SD)
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2nd harmonic ’ Single-note call ‘Infant” call
intensit; e W
y A JLHE 0.640

Double-note call

‘Infant’ call

ZHRFEIEE (2014, REEERH RURBAF A A Iy 75,

FT AT, RIGR T FF SRR AT S RS, BRI ENTINZER B *P<0.05, **P<0.01.

BRI A HH RIS A R 3 552828, g T R P

We made numerous recordings of the mating calls. These recordings contained multiple identical or different note types. For each note type,

we selected ones with the most superior sound quality to be used as test studies in our acoustic analysis. We performed parametric statistical test on

these same type notes (Chen et al. 2014). Significance difference of Univariate ANOVA analysis: * P <0.05, ** P<0.01.
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Fig. 1 Spectrograms and power spectrum of four call-types of male Odorrana schmackeri

a. BETE; b BILE: o d WEWHE; o f ZEHWKRES. ZMHER, HMCHAEEE; Hal. 55— Ha2, 5 —i0.

a. Single-note call; b. ‘Infant’-note call; ¢, d. Double-note call; e, f. Multi-note staccato call. Spectrograms on the left, power spectrum on the right;

Hal. 1st harmonic; Ha2. 2st harmonic.

B[] /N F- 200.0 ms.

H B T S S B BRI I Bk, MEMEAE R
EENE Y AE AR LR 3 MEY (B 2), Hikpiy
Ak B R AR, AT A S g AN
FEB 457
22 BEESHES

Xof MEPE AL L 3 By SRR (BT
W BILT) RS0, 4
SR NG 7S H LI )2 57.1 ms, ¥ 340
A 3.1 kHz, “P¥JEHF588 74.3 dB SPL. A
[0S 75 PR AV R 1.84 ~ 4.47 kHz, K

BMEZ 2253 2.63 kHz. X 3 A5 S50
Gl oy TR B, R B T RS ) B
KT S RN R I 3 1k 22 5
TR0 1 R 3 BB P o I T B
HFHAEEEER (R D,

3 itig

TG JFE PR S T ARy 5 AR A 50T 7 | A T T
G LA R W AN A 1 B ) A2 B B A R AR A
(Préhl 2003). HFAMULE R AL B ik (1) B hE =
TR, S 7 Aa), B e s)



11 5K 75 WRE IR AR S SRR R ) By 57>

or
=
mZ -0}
S 8
=
;\g -80
o
wl -
-120 1 1 1

Hal: &5 —iff % 1st harmonics
¥ 2st harmonics

Ha gl

Ha2: %1
1 3st harmonics

Ha3: &

i i i sl

$# Frequency (kHz)

Bl 2 AEPETE R NG e e

Fig. 2 Power spectrum of male Odorrana schmackeri callings
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