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Vocal Behavior of Parus varius varius during Breeding Season
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Abstract: The vocal data of Parus varius varius were collected between March and July 2012 in Xianrendong
Nature Reserve, Liaoning Province. All the data came from nine pairs of adult individuals and their chicks. In
all, we got nine kinds of call types, including searching partner call, warning call, alarming call, threatening
call, expelling call, thrilling call, feeding call, begging for food call, and assembling call. At the same time,
five kinds of song type were recorded. Totally 18 kinds of syllable type were identified and their acoustic
characteristics were measured and analyzed with Avisoft-SASLab Pro software ( Germany ). The vocal
parameters of nine male individuals were tested using Kruskal-Wallis ANOVA. The durations of verse and
syllable between the nine individuals were statistically different, whereas the maximum and minimum
frequencies were not statistically different. This study quantified the characteristics of songs from Parus varius,
and thus would help improve our understanding of its behavior during breeding season.
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T2 SR )47 5 (Bardeli et al. 2010) | 224
42258 (Cardoso et al. 2012) (H &= AZ51E
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(R BIF5EHB H A T A

22 @Il 4 (Parus varius) 29 70 B 77 MK 5
B, — A MR B B A 5 (IR
1986) . LA ERAS ANWAN, 404 T E L HA
A 2 B B A IR A $E 44 I Rh (P varius
varius) Fl G V5 W F ( P. varius castaneoventris) .
B R AL AT T IR E & X, 95 4 A
B A T AL TR I X CGREIEBY 2001) o 3 4F
K [ A1 % 2% 8 L 42 04 BIF 5 6 45 AN [R] I A 1 245
( Yamaguchi et al. 2005) JZ&451E ( Yamaguchi
2005 ) A1 £% ( Yamaguchi et al. 2004) . [E X
107 K2 B 2 AR A IR 90 4 30 4 ok X 4% 51l
A IR W 2 R (R HAE 2007) BEE AT
NS (ZE AR 2012) A S M 8 4% (25 R 55
2011) (Ffr i) 3G 28 IS A1 BC i BE (4% 2K 55 2013)
T RE T REMIE . VX LEF 111 1Y
FHICHIE 5T, % S 7 4 AF 590 34 oK DL 1 R i B
Fe (0 1 4 O LR A2 0 H NG 8, NG R 2 4 i
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FRRAE 22 S PR M 7R S5 4 22 A 1 Y n] 4
e 3 B PE

1 B9 IXCIHE AL
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JE 69% ;- XX 2.9 m/s, FERPX LA
7% ¥ ( Pinus densiflora ) . ¢ 1 #k ( Quercus
mongolica) & H 8K 5t M. # W 524 K4
( Parus major) 13 % 111 46 ( Poecile palustris) | JK
= ( Cyanopica cyana ) . H Y 5% ( Motacilla
alba) \HJEWi4Y ( Ficedula zanthopygia) L 41
% ( Phoenicurus auroreus ) % ( £ 545 2002) , 4«
Il Sy 2 B S ph S PR PR R 5 28, A
N3 ~T A, SR A IS IR 5% A4k Ko
ML S AL A TN T4 .
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HL(TASCAM HD-P2, H A ) 1 £k g Z€ /K 5% 45 W)
15 14 ( Sennheiser MKH416 P48, fi[® ) ., % & 0
F{) SR 2R (sampling rate) i 44. 1 kHz, KK/
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SR B 20 2l B AR RO 9 X A AR A A
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Y b [ o SR BB L AR AR K, 0 S B
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Ao 1l g Ny A R LR T,

T R (element) : ¥4 )8 & 19 14 /)N B AL B B
INEYTEE R B,

B9 (syllable) : — A EJLAH R IL— & M
HEZH AR, 2 ARERTE SC e /N

A (verse) M I H A0 £ 35 2R B0 T A 34
S B, /) - AR 22 8] A B A I TR TR B
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Fig.1 Vocalization spectrum of Parus varius
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M3 N5 (song) : &5 KRG R, — i

HES K NG R R 2 LB AR A%, g By
—EM R, BRI LZ LA T Y,
2.3 BESHHMNESLE FH Avisoft-
SAS Lab Pro 75 %43 B 845 (£ ) I 4 4% 25 0
PSR X9 FUMENE A A Fofr 08 75 24 R Bl B 6
W10 AN TEAHEATIN &, B A2 2 5006 45 ) - i
K ( duration of verse) . fx & M £ ( maximum
frequency ) \Fx 4 % ( minimum frequency ) F13%
5 B} K ( duration of syllable) (& 2) . B Jefd A
Kolmogorov-Smirnov 4 % X 1 75 2 508045 U 47
IEZS PRS0, a0 R B a4 & IR S 2 A, D fef ]
IR R J5 2 3 BT (One-way ANOVA) #4172 21
) L &, & W), i AE 2 %0 Kruskal-Wallis
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AT AT G PR R A IR (D) E IR
(D) A ¥ e i R (F,,, ) AT f AR %
(F.) BEATR 5 o BOdls 70 M 7 SPSS 17. 0 B4
SE 8, ge it B K 0..05,
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LI 48 N P 22 Ay B A G A M G I
B WLE T B AN, AR Ay R E T B,
AN AN A 2 A, DA 14 Fh AN [F] 258 A A g s
33 18 Fhr i 26 AL,
3.1 ZELEENES

W R I3 L 2 2% RS 7 Ay 4 £, 1L 48 O e ] £ 11
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Prafftemg s 2z — N B E A M R B
P O e 1) 8 BRI IR B, ) £ O, ()
i N N R ALY B S G R A S
PEF 0 148 23 A A B pit” A Y 5, 7 b
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Fig.2 Method of measuring the parameters
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Fig.3 Nine kinds of call spectra of Parus varius

a PEWRIG I ; b BRI I o OSG4I e BRG] 1, £ ORI 25 g 4RI SIS0 b 15 0 frng

L ARTR G I 5 5 S RE I 5 k. % FL40 15 i S e

a. Call for searching partner; b. Warning call; c¢. Alarming call; d. Thrilling call; e. Repelling call 1; f. Repelling call 2;

g. Begging call of the chick; h. Feeding call of the adult; i. Threatening call; j. Colony call; k. Warning call of the chick.

HI T m A A A b, A 7R R % 2 pit” A
B0 A2 O EAE R B s R AL B R
H 5 ) 3 B2 pit” N 2K Bl A TR ME S — [R] KR
S, PRI 4SS 6 800 ~ 8 600 Hz, J5
2253 W 45 AR WY 1% B AR (6] A4 (] ) - B
KA TR A 3 25 5 T A e R B
MR T W EM LR, BFEWF:D (X
31.520,df=8,P <0.05) ,D_(x’ =28.329 ,df =
8,P <0.05),F,, (x =5264,df =8,P =
0.095),F . (x =4.290,df=8,P =0.821),
TG IY N P Ry R 40, 1L T H &
IS (& 3b) AT EE S, A
I Aotk — R —FEH 2K, A KM T4
30, e e 1 e [ 67 30 B 5 AR BE 9 AT, SUERAT:
% FE b ME S AT, M S T R U B AT 55
8 SR S0 10 M e 1 L[] e £ Skl Hoh — H 5,

SESEFMIE AR M — RS NAE— 55 R
& 5 spit-spit-see-see” A% Y 1 B T 23K Ay
7 400 ~ 9 600 Hz, A~K 22 R 43t 8048
D, (x*=25.680,df =8,P <0.05),D. (x
26.375,df=8,P <0.05) ,F, (%’ =3.128,df =
8,P =0.926),F,, (x’=2.145,df =8,P =
0.976) .

i g Y < R P Ry e 8 1 R R G Y 3
N 75 55 g P B A [ 7 T R L 2 1
IEmg Y (& 3c) o FodnZe a1l & A % g
(Accipiter nisus) {5 R 25 H I 2 & HY DL 3 40 0 5
“peee” (R E MG 0 ] AR AR B R . )T
W R 6 200 ~ 8 900 Hz, A1k 22 5 43 #r:
D, (x> =56.231,df =8,P <0.05),D, (%
33.679,df =8, P <0.05),F, (% =12.092,
df=8,P =0.523) ,F,, (x* =13.299,df =8P =

min
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T AY 75 % L 48 A 52 BSR4 R
LR PR 9T 23 L Y gagaga” () G Y (]
3d) ., MiF K 1700 ~9 600 Hz, 1K 22 745
)FEZDV(XZ =35.998,df=8,P <0.05) ,Ds(x2 =
33.741,df =8,P <0.05), F.__(yx = 10.423,
df=8,P =0.149) ,F, (x> =4.532,df =8,P =
0.445) .

HICEE e 1Y < 2 0 Y Sy 2 8 1 A KRR At 4>
PR 7 Sy B T E AT M R R 1l AR R
BN R VS Y () V2 R O NS e - A W
WF, 23 KBRSk BT TEIE X B AR K
% 221 gagaga” () A A DL R 3KOEE (& 3e)
Mg 7 4348 2 400 ~ 8 000 Hz, Z% {5 11 #i8 HA
T3 A — PR T Y gegege” Y K 26 MY 7
(30) i o MARAE 07 i 28 5, OF
KA gegege” By MY P o MY AL 2 000 ~ 8 900
Hz, ™MAZSFH0H:D, (x* =19.394,df =8,
P<0.05),D.(x’ =55.767,df =8,P <0.05),
F.(x =24.276,df=8,P =0.235) ,F . (x' =
29.178,df=8,P =0.210)

KTy LA P R S e S e Sl
M (E 3g) o Y285 A A iy a0k 5 R
I, 4k 5 25 & < jiejiejie” (9 Z B MG IY 4514y
6 800 ~9 100 Hz,

MR g ]« LA 5 2 A A Y 7 Sk A 1 R
I g R (18 3h) o AR Y 2R £ 1 AR 4
A S MR i AR v, W AW B A0 A 2R
“ka” @I R AfE S 00 5K T ] 0 S 2, X R
g 75 22 kAR TE T AR R B B, A 800 ~
18 900 Hz,

] I 08 AL 320 Al Sy J €8 1L A8 BRI AR H
Mg (1 31) . YA G I 3 &8 2% 1
SR E R, il S TE RS B RSk B
Blah BRI & W % 22 “ dadada” (Y 75, S RLIR
Az#H 7 — RS &k kg =, [ iR =
Wi R 4 900 ~ 9 900 Hz, 1A 2% R 53 #r:
D, (x*=15.476,df =8,P <0.05),D_(x" =
45.138,df =8 ,P <0.05) ,F, (x* =5.113,df =

8,P =0.092),F,, (x’=4.134,df =8,P =
0.128),

RIS I e a1 A2 4 S W R B JLR
A, TR bk R B sh . RSk % 2k
“zhezhezhe” (A HEIY 75 (18] 3)) , At 2 H 4 5
S E G Y (] 3k) i o e
BBl 3 B0 S ) Sl B, 5% 55 M R 4 0 4 B Y R
BI4s ik o JoT PR B 8 T 1 #1216 55y 7S K
Me kS , &) 1 SCER G MG, AR ), 4 5 Ko 5
ZAE R T AREE ) RE R AL b R g R g R
2000 ~9 000 Hz, ™KZE SRS H:D, (X =
34.768,df=8,P <0.05) ,D_( x> =51.099 ,df =
8,P <0.05), F,, (x> =2.157,df =8,P =
0.773) ,F,, (x> =3.765,df=8,P =0.683) ,
3.2 #BLEBEFS

GUBRE N G N E B ) AR 01 A R i
ZLIY  zi-zi-bu” MR K H R H & B ST (
da) , JU A B WA T 05 B 09 ST EE B T, S AR R
AT ) 5L 7R L& Y IZ NG IR T2 I S
TSR H NGNS o TN N T A 5 X
PEAT R LS e B, 23 g R At 2 5 1L i
25 “ zi-zi-bu” B IGNE AN R {0 1 48 1 2 P AR
FPEAL . ARG, Ay HAb AR #EA B O
B ST I 2 < zi-zi-bu” B 3 £ 0 08 Ok
NG, AR E BT, ST A &
XPAREHITIEZRIE, HEARZEEFAD
BRI o 53 Ah, A 1 A8 TR BT A B T S S T Ot
by JR] Bl A b2 N IS B S B AR 46 b S I
2B . ZAT NS 1 ~2 d, GRS
HREIRASHY B, Z €0 10 48 W) 23 5k 5 8 M S 7
k2 000 ~ 9 000 Hz, A~k 2% F 447D,
(x*=35.621,df =8,P <0.05),D, (%" =
66.238,df =8 ,P <0.05) ,F,, (x’ =2.730,df =
8,P =0.880),F,, (x =1.332,df=8,P =
0.912),

JRG . Iy — Fh GBS IR, 2 W TR R (K
4b) . TEHRZW HARM N, 22 @ 1L &M T &
AAM AL I, BN B RE BEOR E  JF & ¢ zi-ding” ()
HEZEMG IS o 7E 7 O I A AR 22 W DL R
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Fig.4 Five kinds of song spectra of Parus varius
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a. Territorial song; b. Dawn song; c. Courtship song; d. Swanking song; e. Repelling song.
WA 4 900 ~ 7 500 Hz, A 2E 5 70 Mr. (EGTHB G IS KOR A MS NE 5 A Y % 2 T A G G

D,(x’=29.560,df =8,P <0.05),D_ (' =
38.630,df=8,P <0.05) ,F,, (x* =3.297,df =
8,P=0.401),F,  (x =2177,df =8,P =
0.606) ,

SRAG G IS - P H e 1l 48 0F ol TRk, Horp
M 5 M T S B 0 A N N M I 55 AN R
M R R R S T R A ER R, kR
AN 70 A 2 MG N R A A Ok i € L AR S R Y
A IZ NG R b e Zy W, AR B AR W 2 (A
4e) , NEFEYTH 2 500 ~8 500 Hz, K254
Br:D, (x> =22.905,df =8,P <0.05),D_(x’ =
45.795,df =8 ,P <0.05) ,F, . (x’ =7.590,df =
8,P=0.388),F, (x=6.737,df =8,P =
0.421),

JEORE NG IS B T A MG (8] 4d) WL
TRAWEHMACR RN 7, RETER, 2

B, Mg A2 700 ~ 8 200 Hz, 1A 2
SR D, (x° =51.835,df =8, P <0.05),
D.(x =28.613,df=8,P <0.05),F, (x =
7.023,df =8,P =0.163) ,F, ., (x’ =6.207,df =
8,P=0.313),

S b, TR 32 1 W« 2 0 R SRy XYY A 4
0N b N B RE AR SRS 2% el 2 BR
T oy KM zi-zi-bu T WG S Ah A I L 23 kO
“ding-ding” (MG U5 (& 4e) , H 2 AR H & IT
i ak o 2N WE AR XS T At 450 s 0 0 L A YK
B HZ kAT S B A AR A K
Bf o PSR 452 .2 000 ~ 8 200 Hz, MK 2 743
¥r:D,(x* =43.267,df=8,P <0.05),D_ (X =
22.122,df=8,P <0.05) ,F,, (X’ =5.498,df =
8,P =0.203),F, (x =4.367,df =8,P =
0.418),
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AYEER L TEWR S R FR g R R
SN % 7 A B E W AE A ( Catchpole et al.
2008) . YA Ak S 2 REME R T 5 2 4y
N (R AR 2004) o X R ZAEME S
SRR A B AL AR S 2 RN B 22 R GE R AT
YA YA o6 (55 & B4 2004, van Hout et al.
2012) WA AW o A S5 2Rk i 3 1 (R e
4 2004) o AWEIE K B 2% €0 L e BT N R K
eSS G R NTIE s I N A 2
1998) .85 i 11148 ( P. venustulus ) ( } 1245 2008)
FAL, HNg 2o B A Gl A SY, FRAT
Wi T 9 R nY AU 5 Ff i i 28 R AG 75 5 45
WK FR o B RGBT R R
S LASIUHE & 7 G 05 A 5], S5l s M I X T
52K ) %5l B B3 X (de Kort et al. 2009,
Searcy et al. 2009) , =253 i 40 1 0B 5 34 3]
UL A B R, ST AT DL B e 4 i
W9 U R 2,35 B, 4 b ) 2 B 3A Rl 08 I 1K A
HMAC Y A A2 B ( Golabek et al. 2012) , Hf 4
WG R B, 4% (01l 46 A7 B I B fR 4P 403 AT o
TEEFHTA R 4 ~5 A0y, 2 0 1l 4 1 St
W W AR A 2 1/ H 4y B B AR 2, EE 2 AR R AU AL
2% 1Y Y RS R e AT W ) H: % Sk AN I Y sl g
Mo T EL UL A BEAE 2Ry, S Y I HE
IR ER B 22 1 Mg I T D 328 P A HC B A Y
M

LIPS IR SN iUk S A
KB Ghgmd oK. A BRGS0 H A g
i A BUF B+ 23 2 5 X (Catchpole
et al. 2008) . AHF5E & B4 4 1 42 LUK JLA
WA AT REA ] TR A RE R (1) A4 E D
A HOM AR R IR R Y PR M N AN
AT L3k B LA R Sk B, i L AT A A8
HREE . (2) 18 3 X 09 75 o PR BT, R R
U 7R 0 W B — RS2 I (] K A B AT A
HRIET o CA WIS R BB A AT LU IR
FEAE L AR B A% 3% (Morton 1975) , 24 (8

LIy 0 4 o o P SR, AT Bl TR A b R e
IRy (T N T N [T VE W= N
FIPERT o (3) 4% (0 L 78 WA N 75 45 %< 0 800 ~
19 800 Hz, XF T Wr ot 8% B A% 2K & 14k S
T 7, 5 R A3 Rl 10 18 75 a1 i B 5 ) 4 A [+
A 5 A A B U0, DA T TR [T N 2R 1 Y IR
LI AR BOIR S HEA 2 BIRAS, LA/ 3% 5 i
B

X A 0 11 4 AN [) A AR R 2 80 T B
PR, HC 0 7 ) R T I A A
225, T NG R A g A 38 R R 4 T S
B2 S . AURNG FE 2E 0 5 2 Fh  AS R TR )
HA®EZEZ Y (Bard et al. 2002, Blumenrath et
al. 2007 ) . 5526 W] L@ aof %A [] 0 i) 3 i)
DN AN IS == N o I DR IR B A N
(Boeckle et al. 2012) . XJ 4 J& 5 B A4 4~ K 1
WA B T 5 2857 DB, 4 Fp sl e &, 5286
00 1) 90 A e 8 R0 AT U2 PR AS 0 A
Yo i = A= 1Y fe &t I #8 ( Catchpole et al.
2008 ) o AHOCHF ST R, ARG R 22 7 32 B 3
i s AL SE P R iy s e (£ 2 5 AF 2003) , 1 B
PRI MR i 0 55 2 NG R R Y 5w
(Cardoso et al. 2011 ,Potvin et al. 2011) . T
X 2 0 LA A A R 0 P 22 S E Y, FRATTIA R ¢
0 14 AT RE 2 B R AR I I R IR R ROk
D% 8RR AW (1 N S S VTR R AN T
WA TC 22 S AT O i W Bl g 7 A
HABRMWEEENE,

Z £ x M
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