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Analyzing Japanese marsh warbler (Megalurus pryeri)
song behavior in the breeding season

. * . . .
QU Wen-Hui, LI Feng , SHA Jian-Bin, ZHANG Yu-Ming
(College of Wildlife Resources, Northeast Forestry University, Harbin 150040, China)

Abstract: The songs of Japanese marsh warblers (Megalurus pryeri) were recorded during May to July in 2009 at
Shuangtaihekou Nature Reserve, Liaoning, China. Based on song characteristics, songs were divided into three types:
courtship songs, alarm calls or contact calls. We analyzed and measured four parameters from 543 verses recorded from
20 males. The parameters were: duration of verse, number of syllables, duration of syllable, and interval of syllable.
Verses of courtship song are formed of two verses, the first part’s thythm is more and more quick with time; the main
body part is formed with complex syllables. Alarm calls and contact calls are simple, and formed with simple and repeat
syllables. All songs contained 38 syllable types (six syllable types of the first part included). Acoustic features of the
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courtship song were statistically different, as was the calls of each individual.
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Slater, 2008), i % # A 4 & — B B K15 =
(McDonald, 1989; Searcy & Beecher, 2009), n] LL{i¢
T b AU R A R Dy b 3R A R = ] 98 5 (Eriksson
& Wallin, 1986). " 5| #L ff (Mountjoy & Lemon,
1991). {4 T4k 2% (Catchpole & Slater, 2008). %
WIS R ING F 2R 2 R, [N 55 B AT is s A ok
(Lei et al, 2003; Catchpole & Slater, 2008), K AH4ZHE
T 858 O A7 1R 0 R 1 NS e g AL g 2R A
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FH RN 5y 22500, h 5528 00 S A7 1) i e B A
iE(Lei & Wang, 2002; Zhang et al, 2006).
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AP SR pryeri R sinensi, "CAI15 5%
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2006) ZHHASFWIU(Li & Wang, 2006). 7> FHh
{7 F sl 22 FEVERF 9T (Drovetski et al, 2004; Zhang,
2007; Zhang et al, 2010); 1fij & T~ 55 7 T AN AL &)
F A48 (Chang et al, 1995; Mackinnon et al, 2000).
RSO BEE KRR AT TS, W1 i 13
W) PR CRAH Y. FRIAT DA R AIE, Ay 318 76 7 1 5
RS I R I 2R

1 A5 XHER

BT R XA T A ST i, ik
LRE T, WE AL, ShELAAbR AT R4
121°30'~122°00", b4 40°45'~41°10", R 8 Ji
hm?, R 2.7 5 i, SRR RHRIBUROK
PR R P . Hh b R R AR, BRI 5.7
mo AT bR R XX, DU EEA
IR 8.4°C, MK EN 623.2 mm, FHYIIX REFAE
JRAEACRDIIX, X AARAFID D, FFP
H—, TR, IRIOE AR R S
FAb R VBRI MK AR . b, R
WO At ) IR VPR . B 3 BB, S
T A KA T B s, 2l DRI K M Dpha
angustifolia)~ 1 (Scirpus juncoides)®s; & —F LA
FEEON A, A B (Dopha latifolia) 7KIEE,
MR IS 2, R T B
15 (Alisma orientale)~ ] 0oHi(Juncus effusus)F1E i
(Acorus calamus)(Qiu, 1998; Yang et al, 1998).

2 /K Ok
2.1 MBFERE

2009 4= 5—7 H, FIH lotoo L-200 s & HL(ALET
MUK BT HAR A RS A A, Jbnt; sd
k) 20~2 J7 Hz; 16 bit/48 kHz), SGM 1X 58 5E [i1) i 14
(AZDEN, [ 2%k, A, m WARZ G H 4 80~1.8
Ji Hz), TEXUE T RS DX i) B0 B K2
20 HUHEME/NMAINE 7S, 3H Sony HDR-SRIIE (H
AVBAD LT N ISR ERE T, L4
4: 30 # 11: 00, R4 14: 00 #] 17: 00 F47my
Stilo SIS, SRS E TR G, Kildr)s, &
SUANARNG 75 S5 31 R IR ] 422024 1 mins
2.2 MERGUERIE

B RREHNEHING, SUEEEREEE, L
S A AN BT A4S AR [ 5 K — AR AR B R
RN b o P ANMARCE 45 B RS P A

WA 2 18] FL e B e R 2000 20 me AR IXAMEF AL
1 A5 B IR R P =5 A /N B S B AT R L T P S
W EATEHAENRIL . J34h, FEAT S50 35 Bl R
RN TR E N L0, T 5 B AT X )
AL 1 em, bl @K HE. 48 EHEAILSE
P bnid H, MEgi 55 GPS Abbr. dridJ7ikc
HEAT PSS, Uk BIXPPbR I v2o0 B8 KR % 1R )
WA . LA BTN RN, 48 ERFRId %
ARRE .
23 IBEREFEEX

MU (call): By SAHY R a7 FLA Y B,
FEAMA A g Y, 3 AT A REH ., 2
o P FIAE R 75 45 (Baker, 2001). "91E (song): HENEA
AL ZHA I R B IN TR L 52 2% () 1 75 (Catchpole
& Slater, 2008). % % (note/element): 1% & —B¢
S h Ze IR, &0 75 ) e Bk A 45 4 (Péckert et
al, 2004). 7% 1i(syllable/element-group): —PNELZ
ANPUST IR 2R [ 8 A A A Ry, AR
FHEE LR (Tracy & Baker, 1999; Pickert et al,
2004). Fi%(syllable type): = T HITESRHE, X
PSS R A A HEZI Y (Xiao et al, 2008). 1)
+-(verse/phrase/motif): — PNELEZ /N E R ELELES
¥ % 5] ¥ (Leonardo & Konishi, 1999). ) (synax):
3 5 AR ) o i HE B N (Packert et al,
2004). FiZ&(rhythm): % 15 [ 3R SE IR () 0 0] f s e,
R T A) F 122 (Thorpe & Hinde, 1969).
24 WBESIHMEMGEIT

setble* wav(16 bit/48 kHz)s 2 ) &l 75 &
NN, LFETEMWR 543 g, R
Wavesurfer 3K £ JE 47 70 B« I & 3% % (choose
configuration) 7 #T A< XA bR i, H31ERE, EES
BB N sampling rate 22 kHz, sample size 16 bit;
Aanlysis window length 64, BT KR MEVEAN 4G
WEL 1) 5]~ 2 1) 8 A HH Al ) T TR R, AR s g X 46 )
(synax structures) &l 73 #] ¥~ (Péckert et al, 2004); —
FLAE RN ANIE] R ) AN [ AN A4 ) 1) £ -5
R BRI AT RN A (Tracy &
Baker, 1999; Baker et al, 2000). i&&it— RIS
B Dy 2 B, ik e FET(HR I A 7 A2 4 );
T % $ Hamming; FFT Point 7E 7l Wi i iE+ 512,
IR AL BN FFT Point 264 1 024, LR EISETHEL
P AT TN (number of syllables, NS),
BN E ZAE (number of notes, NN)o Il 2
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BALFE: A) T4 A (duration of verse, VD). %715

2.6 HIERAIFHITIZ= (rhythm)4F1E 2 47

FrER (A (duration of syllable, DS). &% 4 [ B i 1]

(interval of syllable, SI)(Fd 1).

A AR AT, EBCE T H<16 11 18 A
f) T, AN AT RN [ R A, A IR
AN AR RRAE PSR T B I 1), AR A KK

kHz

22- Tk IR a3, KPBIME, WMATLE; B F1 C AW HTR AT,
_ ZO_Duratlon of syllable (DS) Interval of syllable (SI) N S ALK /\
z 18 EEE AN O 16~25(HHG 16 A1 25)11) 12 #1113
B F)F, WA RT S AN 1T (PSS) 12y ] R v
: 1g: i, B TR A 5 A EH MSS)IF8
;?1 22 \ \h "W \\ \w‘ VBRI 8], )3t i 5 > 19 (LSS R4 1) B I 1),
- T2k 5 D A0 T ) AN

ime | j 2 03 07

: ﬁJ?iftO 5H Ilﬂ B

3 % R

BT KR8 5 RS A TR g 7, 55 g L
o MR BELY KRB AT I HREE, & K
f%w%i%ﬂ%ﬂﬂ\ TR RN . AT AR T 20
HBEE KR ARG 5 £33 38 Fhdy v 4y
(Bl 2) o, 31 Mgy 204 HAME =,
TR B 81.6%; 7 B A B AMA BTy
H, dE R R 18.4%; WAH M AT
AAMMEILE,
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i [i] Time (s)

K1 SH R

Fig. 1 Method of measuring the parameters
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FIH spss17.0 A, & 5EHAT IES D ARK,
R 1E 2 20 A0 1R 2R H B8 35 5 22 43 T (one—way
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Fig. 2 38 syllable types of Japanese marsh warbler
Q1~Q6 MRIEA THIE TR, Hop “Q” b “Fi” WS, HARN EAMATHETA, b P R v SR iz 51 s FAE, Brip s 3os
5 Q2 MR E 1T, 12 tONIBEs 7 5
Q1 — Q6 are the syllables of the first part in the verses, “Q” is the abbr. of the Chinese word “qian”; The syllables of the main part have followed, Roman

10

FM W\ 3

2

0.5

numerals show the number of notes in the syllables, Arabic numerals shows the ordinal; Q2 is also the syllable type of alarm call, I 2 is also the syllable type of

contact call.
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3.1 SKIBKZHMEIZAE(courship song) WERG IR AT 73 NS BB — R EA PR A, wi—

31 ATONRRIE BER KR A A
H SR ARG NG o SRR AT, 130 45 AR AU
SEIETE IR 5 TRy 3 e R CE
NGNS, J2 B2k T W N (I LAR); 1
WIS, SKIRAE A R AV A2 A 4R S, WS IR KR SER I
[R5 10 s LA o ¥ (Ml IR i fee B (R il
FREUNE b BIHJE I, K 2 R Y RS
AT R b, B A5 AR AT AL 7 = g B R A
EgnE . MR, SKERUIRAEM A AT RS, g
FREEI R J5PRAE 10 s LA

AN BT PP T (O Y B ) AN T
FCCH AR T), Ja— AN 7t 2R A 1 R R
CCHP R RR AR, 28 R & TR —
AP OO TR AR . FIsk i 20 HAMAF, 12
SAMKIRIT AT 55— 2R 88 2k ng, 8 HAMA R
HAR—K08 T3 KR A AR
RIS REE) R RS, BT AARSOR s A 7
RT3 T HT

3.1.2.1  FEAFRIAERRIE PR ORI A
SRABAZ NG W R R0 17, A2 AH R 55 15 (A B A2

3.1.2  MYIERFETE  BETY O R T VAR SR A A (K 3)0 12 HAMA 95 AN nE £~ HA & 15587 6 Fh (&
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tme | 01 02 03 04 05 06 07 08 09

fisf[E] Time (s)

KHz16 -
o @

< s

5 10 -

=, A H %
‘ﬁ:- 5) n‘ *H‘ ‘r ‘ .

time | " o1 o2 03 04 05 06 07 08 09

] Time (s)

kHz16-

= . Q4

i 12

& 10-
£ 51 My W (¥ ¥ I
time | 01 02 03 04 05 06 07 _ 08 _ 09

] Time (s)

kHz16 - Q5 Q6

5 14-

< P T

2 110 =

AT \

g 6 - I | | \ | !

S A %\ ** \ |

8 sl 1] Al h '

=

time | 01 02 03 o4 05

ffa] Time (s)

B3 B KRR IE T B E KO A By C Al D 7))

Fig. 3 Song spectrum of courtship song of Japanese marsh warbler (Synax A, B, C and D in turn)
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Tab.1 Song characteristics parameters of Japanese marsh warbler
BeAht WA f1) 740 Number of verses
GIE: Sami‘ B Total A S04 HWA FUA RTRERE ST EARINS BHRELRIN A YA R I [R)
Synax siz‘; number of ¥ NS HNS B NS %NS VD(s) DS(s) SI(s)
verses <16 16~25  26~100  >100
45731151 15.515£1.690  0.062+£0.001  0.065+0.004
A 4 M 18 13 3 0 0.672~31.782 3~50 0.041~0.111  0.010~0.150
B 3 29 5 1 " 4 8.017£1.939  55.828+13.195  0.051+0.001  0.067+0.007
A A1) T 0.885~36.297 10~275 0.040~0.065  0.021~0.152
The first part c 4 1 6 13 9 3 6.418£1.262  30.516+£5.425  0.082+0.001  0.108+0.008
1.167~35.473 7~139 0.075~0.087  0.053~0.280
0.045£0.004  0.034+0.005
b ! ! B 0.522 7 0.027~0.054  0.011~0.046
Ehimpgr SOE 501 o 3.958+0.068  32.023+0.538  0.092+0.001  0.029+0.001
Main body part 52 1.770~6.195 16~45 0.023~0.243  0.017~0.145
“— KR A D (means non-measured ).
2, A7), AU A FORIRI AR 250 A U 00 oy [
_0.08 Synax A(Q1,Q2)
QIQ1Q1...Q20Q20Q2...Q1Q2Q2, Q1Q2Q2..Q1Q2Q2; 22007
. . . =S 0.06
B fJa: Q3...Q3; C AJ:: Q4...Q4; D Ay ;%éo_os
Q5Q5Q5Q5Q5Q6Q6- Ee 88‘3‘
< 0.
SRABAZ NG IS F & A0 7 IS HOLE 1. 200
A RSB, EHAH<16 19 TH ool
i BAEBAHURE, 1625 1) D234 s, 2B
B = =N > ALK 16~25 [T K B The order of syllable intervals
FHERE CRIR D, 1625 10 T HE s o)
E’i%y D /':U:—Et%ﬁ—‘ I~ {Z'szﬁo 020 Synax B(Q3)
3.1.2.2  RiEBA) T4 22 (thythm) R 4E BERY K2 2277
SRS SRR NG W 17 58 ) 5 10 255 1 ) o I T B ) 1 Eg o1
NI [N — RN ® E
8 I T ) A0 K 0 B 4 R, B ) R R A B =5 010
e
(&1 4). B - o %005}
K 4a BoR, BUAE G555 SEIN ) (0 SE 135 1Y 1)
I W44 1 4b. de 7R, FS5>MS5>LSS, T TS SN
X N et b v . UFERORE (@)
El:l &@%E’%T#éi Hﬂ_liﬂ H‘Jiﬂ_‘i&fﬁﬁlﬁﬂ IZFJ Hﬂ‘l‘ﬂﬁﬁﬁéﬁiﬂ o T{\Iuiber of verses
3123 BARIBA) TAHE  JEIIET 20 HUBES K 69 SHRQh [T
\ . —~ ynax ——
JRAEHEMEAN K 501 MUGIEE) (1 Sa), 795 32 Fh 22 0%
3 Aps e S 4= S . @m B
TR 2, AT RIS AT) e PR AMANY ggyg
- \ e g e EE 05
) AN 25.05 . SLA LA Wi 7 ol b E2 040
% s
WA, B2y 5 BHLE 1. % 0%

313 AMAMIEZER 20 HBETY KRR MErENA
SRABIZIRG I 4 NS EIFFEIES AN, LR
FH B R 2505 22 23 M (one—way  ANOVA)EL HE47 2 57
PERE . R I 45 R o, BETE KR SRAR 2R e e
)4 NSH: A FRPEERR(F =7.727, P<0.01). #)
T WA K (F=3.324, P<0.01). ¥ 17 ¥ 42 i
(F=23.761, P<0.01). ¥ 15 MG ] (F=2.742, P<0.01)
SPR T ETE
3.2 FRER (alarm call)

ENAFRIGOT, N SR KRR AR %
710 m BLA I, BETS KR8 A st 23 A HE Bie s iy

0.20

1 2 3 4 5 6 7 8 9
M5
Number of verses
K4 B KRB A 7SRRI AL B A C HJ3X)
Fig.4 Rhythm characteristics of the first part verses of
Japanese marsh warbler (Synax A, B and C in turn)
4a BBID, TECTRORE TR, RIS AT <317, For
3 AN E AL 1A TR D) .
4b F 4c EII ) FS5. MS5. LSS & LTERT ik Ui B (I, 2.6 5).
In fold-line graph of 4-a, the front numerals of the legend show the number

10 11 12 13

of syllables, latter numerals show the number of verses which were measured
(For example, “3-1” means one verse was measured which has 3 syllables).
In fold-line graph of 4-b and 4-c, the meaning of FS5, MS5 and LS5 have
already mentioned in Methods which in the front of this thesis (Methods 2.6).



146 3]

B9t 32 %

SEI RS FRAI K, (HIEARRRIR. A
&?%—Imuﬁ PR KT 10 m, HANESI,

HRREAMERA S TR B HRE S T LR
41@‘%?3% SRR (R 2 50 m)(UESEY .
E%m)ﬁ §RRBE AR SR R S, R
,Nﬁﬁﬁ,%ﬁﬁw%mﬁﬁﬂ¢,ﬁ%ﬁmo
DA BRSO, 24— HAME TR aG R R 5 S, B

)54 0.540 s, il 4.268 s; &AM EUIRZ 56
A, b 54 ZHULE 2,
3.3 BKZEF (contact call)

TR R e AR AE R A Bl P =5 4 Bk
RS A, BEEDREVEMA S R NS . LU
AT IR HEEAMA R4 7

Bea oy 12 H 1 RMANES (B Sc);, Frat

o
V7

AT 30 m YR A R AR B 2 R AR

IS, K Aak 119.021 s, il 5.763 s;

H

PR T Q2 P E R (K 5b); FRgn  WANUIRZ 554 4, e 23 . UL 2.
kHz16 -| 5
) :; i 245 SyTlable
% lo- | | | | | | |
3 &= \’ \ \ ‘ ‘ \‘ |
=3 6 —
e » MIAWIRY
% [ ( 1 L] \ A SR
=R
time | 01 02 03 0.4 05 06 0.7 038 09
ff (i) Time (s)
_KHzZg | o b
Ny
= 2
g 10-
2 s L | |
8 6- ‘ ‘
[j-‘ 4_ 1 I ﬂ ky k “' % & I | m
LR RRE RSN R EEET
time | 02 03 04 ~ o5 06 07 08 09
I Time (s)
kHz16- |¥) C
T 14-
T b T
z  10- |
§ 8- \
E 6-
" 4= ' \ (I
time | " 0:00.1 0:002  0:003 ~ 0:004  0:005 0:006  0:00.7  0:00.8

5[] Time (s)

K5 BETTRR SRR S IR T B () 3 — 890 (a)« 47 A i P (b) AR 2% 75 i ()

Fig. 5 Song spectrum of courtship song of Japanese marsh warbler (one part of the verses)(a), spectrum of alarm call (b),

and Spectrum of contact call (c)

R2 HEXRSHEMEA AR E S B LS S FHE

Tab.2 Parameters of alarm call and contact call of Japanese marsh warbler

%S

Sample size

HES SIS

Number of verses

A F RIS A] VD(s)

AP ERADENS  H L DS(s) &

15 [A]BR S 1) ST(s)

R 9 35 1.746+0.193 23.086+2.472 0.04740.000 0.026+0.000
Alarm call 0.540~4.268 5~56 0.021~0.069 0.011~0.039
1% P 7 32.485+14.672 155.286+67.99 0.04040.000 0.187+0.008
Contact call 5.763~119.021 423~554 0.027~0.047 0.092~0.642

T HREARBCL AN, B SR 7RISR 75 45 TS RO AT 22 e TR A o

One-way ANOVA was never be used for the Alarm call and contact call because of the sample size is small.
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4 7 g

Szekely et al(1996) Lt % 1 W %7 & J6 B 0 7
(Locustella naevia)~ 54275 (Locustella luscinioides)
DL 55 J& P55 (Acrocephalus scirpaceus) T 2515
(Acrocephalus schoenobaenus) K55 (Acrocephalus
arundinaceus) 5 WS MEFFAE, e ILIE T & & 2R (1 g
WS FT A G 8 e G I g 5 B, B OB Y
FRIANIRT B ST AL s 10267 J S SR R A, HETE
AMANE P AR T REIA B M. HAT, VR
LN BET KRR AL 70 R Ay b 508 7% ) 15
LT (Zhang, 2007), H.OAH —LemF 58 R BETY
K2 KRBT J8 il 7 15 % J& (Mackinnon et al,
2000, FEMG I, BEF KRR MY R 1 R IR L
W g MR L, MZERE, 5 R SRR

AT KRS MR A ) 2R, AR AE
NG 75 ) - E BURHE G 3 B AN ], o] L 445 1k
VAR ERA, W DERTUESDE
AP Lo SRABICORRN S by A TRk, AETT
WA AR T2 L, ARG T AR Y
A7 PR PR 15 (Q3, QA T1(Q1, Q2, Q5, Q6)H
SN EARER At SR Y R S 1A
WSUFP 2R, 5~ 2 R80E, & 19124 1) R I 1) 22 4
T A TR ) T AR ) AR )L, R Q5.
Q6 ZH BCH 5 UM AT A0 54, FLAth 3 P 1) 5 9
Y- 1845 S I TR) K T S T A ) 1 P 2 R Ak
M. B Y KU A ¥ (Acrocephalus
schoenobaenus)"S 75 & 4 A4 7 05 51 KRS
AL, W ) B T P8 0 e T 2t R B R
&1 A R RF ik (Buchanan & Catchpole, 1997
Catchpole, 2000). 7 =55 1Y 75 1) 7 TF 4R 6 7 I RF4E
ISP T AR A,y PP A 45 8 I T 050 e 5 5 A H 3
PAYERUSL S 2 5 SN AN SR 7= T 115 SR CT S 54
et S TG IR 7> — B, T B AT
i {i)35 43 (Catchpole & Slater, 2008). 1Y K835k
TR AZME NG 75 LU 8 1) 1, ISR oy, B
AL, AR R

V2258 Ja 0 2, R I RS 7 i B, SR A
JE RN 5 53 % (Catchpole, 2000). BETS KR35 HEPEA
PRI FERAF G IXANRFAE o A SR A MR R P T35
PR E AN BORAGIERIROR, M 3~275 4>. {EPT
K20 HBEH KRB AMAT, HA 12 JAMERIK
MRS IS B AT AT AR AU, B MR —Fh e

IR 1, B P AR RS A 72 o8 A AR A
(7o X SRABJZORE NS NS = A8 1) 1 I S RO,
TE ) - )5 1 2 R HSC R ) ] R A AR A 3 1
MEZES . AR B AR, P MEH
/b 4 BBy, AN[RIAMA Z A1 R IAH [F] () ) 2

A 75 ) 7 ol T (Q2) R B Rl ] LR R,
TR, AR, AR TR A s IR
e & W S ) —Fh 7 2K, JOF B Re g ARl oy >4
J4E(Forsman & Mdnkkonen, 2001). 11 2 5
Horh 2z —, 2VFZ PRt D RERE K A2 1 B s
HY Y 32 1) 75 545 5 (Caro, 2005), HH $EEERFIHE A
(1D 8 DR A7 B PRV A U T 065 7 (Sey farth et al,
1980).

FRAEANF R ], 0 5 ) Loy V2 R,
AR 7 7 (alerting call). B4 75 (defense call).
Bt A (attack call). 2 AHEAF A (hawk and mobbing
call). W5 |4l & # MY 7 (predator attraction). 1R,
% 7 (pursuit-deterrent call) « 3 & 3K R 75 (distress
call). &} <7 I3 75 (on-guard call) A4 7 (distraction
call)&5(Placer & Slobodchikoff, 2004). 1 ML 75 ] 4k f2)
SRR EW T E R . 2 FARH], WG Ry AT
SRR AR, NG AY s g5 Rt B 5. (Marler,
2004; Kaplan, 2008). JiE 15 K 278 M R A0 i
G AT AR 3, 38 AR Py oA R D3 Bk AR
BB W BAT R, T a5 AR X LR A,
ST S IS e kg AFGS B B ) — A, RIS
(alerting call).

TR28¢ 75 2 B I 2 A TR I T 5 5, A A
AR TR IR 2 7, 5% 15 RIAfE 1 2 R] (R R4 75, Fil
FEAS A& 2 18] 110 #H 11X 4% (Cortopassi & Bradbury,
2006) o JA2% 5 A, 15 55 108 HY 25 f S 03 FREE NS O
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