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Abstract: Many studies have indicated that there are geographic or even microgeographic variations in songs of a sin-
gle bird species. We investigated whether it is possible for song variations to exist in one species within a single habitat.
From March to June in 2005, the songs of Brownish-flanked Bush-Warblers within one habitat of 85 ha in Xiaoheshan For-
est Park in Hangzhou, Zhejiang Province were recorded using a SHARP-CE-151 recorder (frequency response 30 — 14 000
Hz) and super uni-directional electric condenser microphone (frequency response 40 — 14 000 Hz) . The song phrase pat-
terns and sonogram structures were compared, and the time domain, frequency domain and short-time energy have been
analyzed using a computer sound spectrum analysis system. The results showed that Brownish-flanked Bush-Warblers sing

six different songs within this small habitat. Those songs significantly varied in tone, structure and other acoustic features,

which may imply breeding competition in Brownish-flanked Bush-Warblers.
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Fig. 1 The sonograms of two phrases in six types of songs recorded in Xiaoheshan
Forest Park in Hangzhou
A: 4] A (Song phrase A); B: M%) B ( Song phrase B ).
TI—T6: M752#) 1—6 (Song Type 1 - 6); SI—S3:: &1 1—3 (Syllable 1 -3 ),
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Tab. 2 Syllable length among the two phrases in six types of song of Brownish-flanked Bush-Warbler in

Xiaoheshan Forest Park, Hangzhou

M34] A Song phrase A

"547] B Song phrase B

375 257 Song type

T2 T3 T4 TS T2 T3 T4 TS T6
T1 0.69 0.67 0.03" 0.04" 0.07 0.01%" 0.00*" 0.09 0.30
T2 0.29 0.01"" 0.01"" 0.47 0.58 0.87 0.36
S1 T3 0.04" 0.04" 0.70 0.65 0.08
T4 0.81 0.80 0.05"
TS5 0.33
Tl 0.12 0.41 0.00"" 0.55 0.00"" 0.01"" 0.00*" 0.00""  0.00""
T2 0.33 0.03" 0.02" 0.43 0.01"" 0.04" 0.43
52 T3 0.007" 0.10 0.00™" 0.02" 0.15
T4 0.00"" 0.74 0.02"
T5 0.11
Tl 0.48 0.07 0.51 0.81 0.23 0.77 0.08 0.88 0.00""
T2 0.20 0.91 0.49 0.50 0.12 0.49 0.00""
S3 T3 0.29 0.10 0.24 0.92 0.02"
T4 0.49 0.27 0.00""
TS5 0.04"
T1 0.38 0.40 0.04" 0.09 0.36 0.11 0.75 0.76 0.31
T2 0.84 0.01*" 0.02" 0.44 0.40 0.74 0.07
TL T3 0.01"" 0.02" 0.11 0.37 0.02"
T4 0.61 0.87 0.08
TS5 0.35

* P<0.05,"" P<0.01 (-test ).

TI—T6: 6 FRFEZRIMGRE (Type 1 - type 6); S1—S3: F 19 1—3 (Syllable 1 — syllable 3 ); TL: AR EHEE (Total

length of the song )o
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Fig. 2 Cluster analysis of the frequency domain of
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six types of song of Brownish-flanked Bush-
Warbler in Xiaoheshan Forest Park, Hangzhou
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Tab. 4 Frequency domains among the syllables in six types of song of Brownish-flanked Bush-Warbler in Xiaoheshan

Forest Park, Hangzhou

H 181 B 282 B 383
B3, Frequency domains il il H
T2 T3 T4 TS T6 T2 T3 T4 TS T6 T2 T3 T4 TS T6
MPF TL 0.00** 0.00"* 0.00** 0.00"* 0.70 0.75 0.00** 0.61 0.01** 0.05* 0.00** 0.53
T2 0.04* 0.00** 0.56 0.55 0.00** 0.32 0.25 0.00** 0.01%"
T3 0.00** 0.03" 0.04 0.95 0.00** 0.03"
T4 0.00"" 0.00 0.00""
BW_20a8 TI 0.48 0.37 0.17 0.01** 0.44 0.00** 0.24 0.39 0.00** 0.01** 0.11 0.78
T2 0.92 0.19 0.21 0.01** 0.49 0.84 0.30 0.42 0.43
T3 0.18 0.06 0.16 0.02% 0.73 0.23
A T4 0.22 0.61 0.26
LF T 0.00** 0.00"* 0.00** 0.00"" 0.11 0.00** 0.00** 0.08 0.30 0.12 0.00** 0.15
T2 0.03* 0.00** 0.19 0.01** 0.00** 0.54 0.47 0.00%* 0.24
T3 0.00** 0.02" 0.00** 0.01"" 0.00** 0.37
T4 0.00"* 0.00"* 0.31
HF T1 0.00** 0.00** 0.08 0.00** 0.64 0.00** 0.06 0.54 0.00** 0.01** 0.02* 0.37
T2 0.04 0.71 0.91 0.01** 0.14 0.85 0.28 0.12 0.62
T3 0.72 0.04% 0.68 0.03% 0.37 0.28
T4 0.71 0.20 0.12
MPF T1 0.01** 0.01** 0.00"* 0.27 0.02* 0.00** 0.09 0.01** 0.00** 0.00** 0.00** 0.67 0.01** 0.00"* 0.00**
T2 0.34 0.00** 0.01** 0.11 0.00** 0.00"* 0.04* 0.12 0.21 0.00** 0.01** 0.28
T3 0.00** 0.01** 0.11 0.02* 0.00"* 0.00** 0.08 0.05* 0.16
T4 0.00"* 0.00"" 0.01** 0.00"" 0.00** 0.00™"
TS5 0.05* 0.10 0.04*
BW.20d8 T1 0.15 0.02* 0.51 0.63 0.01** 0.08 0.00** 0.00** 0.47 0.00** 0.04* 0.00** 0.21 0.00** 0.07
T2 0.55 0.15 0.22 0.37 0.10 0.00%* 0.67 0.78 0.13 0.25 0.18 0.45
T3 0.08 0.13 0.08 0.03* 0.08 0.03* 0.01** 0.94 0.02*
T4 0.92 0.06 0.00** 0.00"" 0.02* 0.60
B TS5 0.11 0.74 0.05*
LF T1 0.03* 0.05* 0.00"* 0.91 0.06 0.00** 0.00** 0.00** 0.00** 0.00** 0.04* 0.31 0.03* 0.01"" 0.007%
T2 0.58 0.00** 0.01** 0.40 0.00** 0.00"* 0.01** 0.01** 0.03 0.00%* 0.45 0.07
T3 0.00"* 0.04* 0.35 0.01** 0.79 0.50 0.00** 0.00"* 0.00**
T4 0.00"* 0.007" 0.09 0.01%* 0.00"* 0.00""
TS5 0.03" 0.88 0.12
HF T 0.78 0.45 0.00** 0.57 0.25 0.00** 0.00** 0.00** 0.06 0.00** 0.11 0.00** 0.51 0.02* 0.87
T2 0.21 0.00"* 0.42 0.15 0.35 0.01%* 0.27 0.22 0.04* 0.08 0.19 0.17
T3 0.00** 0.96  0.02* 0.05* 0.07 0.03* 0.00** 0.65 0.00**
T4 0.00** 0.00"" 0.00** 0.00"" 0.01** 0.89
TS5 0.18 0.68 0.03*

* P<0.05, ** P<0.01 ( s-test).

TI—T6: 6 FIAFKEMETE (Type 1 —type 6); SI—S3: & 19 1—3 (Syllable 1 - syllable 3); A: Song phrase A; B: Song phrase B.
MPF: Main peak frequency; BW: Bandwidth; LF: Lowest frequency; HF: Highest frequency.
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Fig. 3 The short-time energy distribution of six types of song of Brownish-flanked Bush-
Warbler in Xiaoheshan Forest Park, Hangzhou

A: Song phrase A; B: Song phrase B.
T1—T6: 6 FIREZEE MG (Type 1 - type 6 )o
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