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Microgeographic Song Variation in the Chinese Bulbul
( Pycnonotus sinenesis ) in Urban Areas of Hangzhou City
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(1. College of Life Science, Zhejiang University, Hangzhou 310028, China;

2. Zhejiang University of Science and Technology, Hangzhou 310012, China)

Abstract: Between May and August 2002, microgeographic song variations of the Chinese Bulbul ( Pycnonotus sinen-
sis) were studied in Hangzhou, capital of Zhejiang Province in eastern China. We recorded 511 morning songs of 80 male
Chinese Bulbul at eight locations: four locations in extensive mixed forest and 4 locations in urban woodlots, within an area
of about 60 km?>. We analysed the acoustic characteristics of typical sentences and their syllables of 160 songs, and ran-
domly selected 20 songs for each location. The results showed that the Chinese Bulbul has obvious microgeographical song
variations ; specifically, that eight microgeographic song dialects were found in our survey area and each dialect had a typi-
cal song sentence. The microgeographical song variations of the Chinese Bulbul in Hangzhou occurred at different levels of
acoustic characteristics, such as hearing, oscillogram, syllable composition, sonagram and spectrum. Obvious boundaries
between microgeographical song dialects and also multi-bilingual individuals could be found in some survey locations. Ad-
ditionally, the mixed areas in where individuals with different microgeographical song dialects occurred could be also found

in our survey. The occurrence of microgeographical song dialects in the Chinese Bulbul might be related to individual dis-

persal of and changes of the habitats in urban areas.
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Fig. 1 Survey sites of Chinese Bulbul’s song in Hangzhou urban area



5 455

4 4 1 2
AiHua TP560 150 ~ 8 000 4 8 4 4 1
Hz MODEL-EM2800 40 ~ 1 3
14 000 Hz 2 1
Jiang et al  1996a 4
04 30— 07 00 5 7
~10 m 44 100 /s 6
WAV
Jiang et al 2003 1024 1
23.22 ms ¢
1024 -
2
80
511 3
6~ 16 42 ~ 86 60 km?
20
main principal frequency MPF Jiang et al
BW 5048 LF 5048 1994 1996b
HF 5045 8
8
MPF MPF
+ 20 Hz 8
[ -
SPSS
Rich 1981 Ficken & Weise 1984
2 Shieh 2004
MPF 8
8 31 4 5
2 3 1 3 3 3 Leader et al 2000
6 1 MPF
2 2 6 20~30 m
1 7 6 g8 3 4 5 2
3 2 4 1 3
’ « ”
22 3
3 4 Leade et al 2000
1 « "
2 3
3
3 5 6 3 Catchpole & Slater 1995 Lei 1999

Baker & Cunningham 1985
6 " Leader



456

26

ul

Sembdnad:

TH Sruable

dile Dial)

it (BT

Judes G0

Wi

‘2350

.o

.

P

i 3L

=y

SRR Y T

Tue Zidoli

by o [

'Irllﬂ' HiJ

i H||

W 4

AL metoama

KA

| P

e

e o Ll

|.-'|.-'|_.

_.L_m

L ETE

Jhe O,

b

<

T

[0

Miés LLE4E!

e1a ome owe

(HTRES

e A -

e

2000

et al

20 50

i

didie CAIEiD

fpariad

E T

TR

Qjaa (21530

hoau (22142

» ,—L
Jre (2305 Lian (1334) Rk

"
o K A,

Than 204D

AT A T a'r
_i s
4 - ] . 1 o
s A oL oem

i LAl

|r\.-\.\.._.

" H.I LU H |

L 1E30]

2

iJl': LAlAL

Hie

-_;-H?]

-I-;l':e=;£'-'j

LERl]

[ 0y
TR

1 fia G414

e T

Tuei (2530

Fig. 2 Frequency spectrum of each syllable in typical songs of Chinese Bulbul
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Fig. 4 The sonagram a and oscillogram b of three type songs by one Chinese Bulbul
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1
Tab. 1 The acoustic parameters of typical songs of Chinese Bulbul
MPF BW 5048 LF 5048 HF 5048 Duration
Sentence Hz Hz Hz Hz ms
1 2 390 + 156 1 109 + 34 1852+13 2961 +22 1116 £22
2 3148 £ 285 1 366 + 180 2 096 + 140 3463 +67 1401 +£53
3 2 589 + 184 1419 =382 1 808 + 383 3227+34 1 009 £ 50
4 1896+ 177 1243 + 167 1 689 =67 2 931 + 141 1124 =157
5 2 952 £244 1 136 + 195 2 110 + 105 3246 + 120 991 + 16
6 3230+26 1381+45 1 885 +30 3266 +23 867 +27
7 2 653 + 265 1 203 + 65 2 02557 322825 1529 £ 47
8 2 464 213 1 146 +259 1 897 + 245 3043 £47 1 198 +50
MPF  Main principal frequency BW Bandwidth LF Lowest frequency HF Highest frequency.
2
Tab. 2 Acoustic parameters between typical songs of Chinese Bulbul
Song
Acoustic parameter Song 2 3 4 5 6 7 8
MPF Hz 1 0" 0" 0" 0" (e 0.001"" 0.256
2 0" 0" 0.024" 0.222 0*" 0"
3 0" 0" 0" 0.395 0.067
4 0 0 0 0
5 0" 0.003" (U
6 0" 0"
7 0.052
BWoous  Hz 1 0" 0.001"" 0.004" 0.535 0" 0" 0.554
2 0.537 0.056 0.003" 0.727 0.002*" 0.012"
3 0.089 0.006"" 0.666 0.017" 0.032"
4 0.095 0.003"" 0.309 0.173
5 (e 0.116 0.885
6 0*" 0.0017"
7 0.362
LF0p  Hz 1 0" 0.615 0" 0 0" 0" 0.426
2 0.003"" 0" 0.772 (U 0.057 0.01""
3 0.202 0.003"" 0.38 0.017" 0.47
4 0 0" 0" 0.001*"
5 (e 0.001"*" 0.002""
6 0" 0.825
7 0.035"
HF 548 Hz 1 0" 0" 0.384 0" 0" 0" 0"
) 0% 0% 0% 0 0% 0%
3 0*" 0.505 0.001*" 0.927 0"
4 0*" 0" 0" 0.004""
5 0.463 0.513 0"
6 (e 0"
7 0%
Duration ms 1 0" 0" 0.82 0" 0" 0" 0"
2 0 (e (e 0" 0 0
3 0.005"" 0.143 (U (e 0"
4 0.001"" 0" 0" 0.091
5 0" 0" 0"
6 0 0
7 0**

"P<0.05 " P<0.01 i-test

MPF  Main principal frequency BW Bamdwidth LF Lowest frequency HF Hightest frequency.
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