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Analyzing Song Char acteristics of Yellow-bellied Tits

(Parus venustulus)
XIAO Hua', ZHOU Zhi-xin, ZHANG Yan-yun?

(College of Life Science, Beijing Normal University, Beijing 100875, China)

Abstract: The songs of Yellow-bellied Tits (Parus venustulus) were recorded during April and March, 2006 and June,
2007 in Beijing Xiaolongmen forest. The acoustic characteristics of songs were measured and analyzed with
Avisoft-SASLab Pro software (Germany). The songs of Yellow-bellied Tits have simple verse structure, formed with
repeat syllables. The repertoire of Yellow-bellied Tits includes 56 syllable types. Significant positive correlation was
found between the number of syllable types and sampling individuals (r=0.973, P=0.000<0.05). Differences in territory
songs found among individuals may be related to individual identification. Compared with four other species distributed
in the same area, the Yellow-bellied Tit had the shortest verse (D, =0.834-0.48), higher maximum frequency (Fn,»=7.64

+1.01, Fryin =3.2711.13), and the least repeat syllablesinits verse (Ng,=2.01-0.2).
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Y FhiR5] (Braaten et al, 2007; Nelson & Poesd,
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Forbort s Lo A, MARIT R T
PR RN A o AT AR 98 1 Qe e, 2k
ATWESE, Tl W] T FCMSERE ki, I R A ) A
AP AT T M HEET

1 RtX A RER

B AR TAEAE L 5T 1] kA XN e TR 3647
/NETIARY (E115° 26.158" , N39° 57.892' ) fif
TAC IR U R, Mk ARAT bk Ab B, Fova. Fay
Ol 5 IR « SRk P9 B8, ¥4k 1000—1700 m;
e T U e 2= A DX, DY, B A
ERK, BFEREZW, L&A T Ml
FRARVE M AR N AR R SREA N 320
o fi] AR IR 3 2 R 1A% (Populus davidiana) « 7
#(P. cathayana). Z5MI(Salix viminalis). #HA{eMI(S.
caprea). #%BEHk(Juglans mandshurica). F1#(Betula
platyphylla). 57 #¢(B. dahurica). ¢ i #k(Quercus
mongolica). 7G5 Mk (Acer truncatum). K- {54
(Fraxinus rhynchophylla) . 1t 5t T % (Syringa
pekinensis) %5 B AR 3 LB A AT il AL (Pinus
tabulaeformis) £ odb % W K (Larix
principis-rupprechtii).  H A7 H-#24 (L. kaempferi)&;
WAL, TR il AR SR AT IR A I AT 22 T RE AL i e
M\, W32k (Vitex negundo). 111787 (Prunus armeniaca)
JNIE R (Abelia biflora), LA A 4525 4 J& (Spiraea) il
Yo NTMFAMM T HEREMEARRKRITZ, NL
VI FAMRAR T HEAR SRR E MG . WEFT A LA
PeAEBEWY , VA JER %4 10—60m, L3I & %) 30—60.

FEAC BN Je T T o3 A () 1L 2 s 552847 5 Filn,
BRI #kalige, slilige, e, 3
f2. Hph sl se N el RO 2 S, A T
1070—1450m (AR G AEF T (Sun & Wang,
2001D). ZHHH 4—6 J1, FEiZMIX OISR, B
WL AN T AR A, e ST bl sl A
aEN, AEIER BN T AN, R, SO 5
—TH, BPEE, B A
2 &

21 MBFEERE]

2006 4 4—5 H J% 2007 4F- 6 H, &1l TASCAM

HD-P2 45 X & F s sl (HA) Hl Sennheiser

MKH416 P48 4z dg ) PTG fa) (FEED, /= B
BEAEAE RN R T TAR 37 55 135 1 1L 48 & Hoh ) 28 1

QUG IS, SKEFERFESR N 44.1kHz, BEHAME
M 75 (1) 53¢ S B 1] 42202k 3miin, S 3 [l A R g ny A
R 5—10m HE . TS B A U i AR RN
I, KA 0 s 2 TR R E B 5 o 100m,  REA
SR LA UM ABFST T 2006 fEsx ] 8
H\ 2007 Al 27 FURER: B LR ) e g,
2006 45l 13 HUR LA, 9 Hskiize, 6 JUd
2 3 UEEE LA UG NS

22 IBEARE

18 25 1 75 (vocalization) 43, 15 1 1Y (call) AT i 15,
(song), PERY K A AT AE L TR A M
MEANRAE AR A — AR g Y o WIS — i i & 7
BN R H AR . A S AR . S
Martens et al (2004). Packert et al (2004) 55 Packert
etal (2005) Fl (R4 RiE) (GB/T 3974-1996)
S0 R RARER AT (& 1.

¥ i (note/element): 71 75 1% 8] R H O — & 4k
2oy AP N R VA

i (syllable/element-group) : & 52 41 & 78—t
M, JFE— M TR ZREZ ML, EREXD
R0 N R R L VAP = VA

T (syllable type): & T IIEASFHIE, F%
ARG E R A AR .

A1) (songlverse): A NGRS R A A i R B
WIHELEBGE, ) a1 A s AR
Froybi, W AR S

N IE 2 (song type/syntax): 1 AE f1 5 1) 25 H4)
ik, EEAHEILE AL ARSI, AR )
(v

ith H (repertoire): 47 & MABGRI R BT 1Y
MR B

E AR (introductory syllable):  EIE £ 14 H B
FRYER— (R, FRPERIN TR ) 1, 3 AR E 1 B
AP

i (trill): 4. mREME R
23 MBBENE

FIFH Avisoft-SASLab Pro & 75 75 15 5 41 4 1 (4
ED BT R SHO R, KBRS HOE N
sampling rate 22.05 kHz, sample size 16 bits;
100-point transform (300Hz); FFT length 256 points,
FlatTop window, 86Hz frequency resolution; overlap
50%, 5.80 ms temporal resolution. 1114E [ nE f) 1
0] 1 22 ) FRCR AT BT S R IS T ), AP A
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Fig. 1 Song spectrum of Parus venustulus

WS W, PR ) T B 1s LA, 5 00— Mg g (Tu
& Liu-Severinghaus, 2004). %5 2 KINNE, 435
T2 HA L 28 () BN ARG IE PR A RS IE 2 5 N1
T REATI R, WS AR A 0 R R )
(duration of verse, D)+ & 15 [ FF 2 A (duration of
syllable, D) 1) 7[5 =A% (maximum frequency,
Fra)~ F T FI B AEAT (minimum frequency, Frin)
s (frequency bandwidth, Fyp). HllZE T4
e 73 154N (number of syllables/song, Ny )+
FFASIGIE ) F )% 2540 (number of notes/song,
Nny) KBRS 1 &% N30 (number of notes/
syllables, Nno) FIEFITHHHE (K 2),
24 RS

RS TEEL, if Wildenthal (1965) ffi
N S MR O TR L 17 Nl 2 ) AR
(Catchpole & Slater, 1995), iz i Microsoft Excel
4T VBA (Visual Basic for Application) 4ife, *
M Rand & E00) P AMAEAT BENLHE Y 100 X,
He e — I AE o1 55— B34 — AN TS (10 8
WHLEBE, Ext 100 AU MK, JRget

TR S RAEMA B A OGO R, R EIA
AN N S  RA WP = VA S

X S LA AN R AN A IR R E R AE 2 Bk AT
Kolmogorov-Smirnov #46:, 2% %8l e B A7 & 154
I3AT s IR AT A FH LR 3 7 2253 T (One-way
ANOVA) AT 2 A IR LA, AF 1A 73 A1 i 25 s gk
1T Kruskal-WallisANOVA £ 5, LA A ] f g i
#=5 . KJH SPSS for Windows 14.0 #5444t 143 HT 5
P5, SO, Mean+ SE (1) 5 AR R

3 4 B

3.1 PEIB4FME

X} B WL g A R () A RE AT A A,
WEE T 580 MGIEH)F R IESH, 193] 56 Fh
I (3D, O L AR ) REAN I S ) 24 A AH ]
WHIARWTES, M 56 FgnEm ., HAAA) T
TR RSl 26310214, BN TS
(135 ZANECEA N 6.294+0.65 4, iS5
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Fig. 3 56 syllabletypesin territory songs of 35 Yellow-bellied Tit individuals
O E RN 2461010 Ao AU BEZ N, RS NR]- @R, 2R B

NES AR T FHABEAR R AIE WL 1, ) R 9 R S S
12 5 A M K, FLOR T -
SO L 1 1 SR B B R A KL (r=0.973,

P=0.000<0.05) 5 E=E 1EAIOC, i RlE s & A
BRI, PR AR B SR L 22 Y R

H HaR

wE T (K 4), KM Logarithmic 2k AT
LT EEHAHEBUE FTE Y=—
7.72+17.17InX (RP=0.990, P=0.000<0.05). *ZFfA
TR, [FRa AR Bskilige . B4,
PRI H K NEASRERER AT

F 1 FEELEGERBEFREFESHRETRRY
Tab.1 Songcharacteristic parametersand variation coefficient of Yellow-bellied Tit

T HFE B ) B RS ) T IR B A AT I ARSI EEROE
Dy (s) Ds () Frax (kHz) Fmin (kHz) Fp (kH2)
FEAH: Samplesize 35 35 35 35 35
P (bR R (Y ) 1.11+0.07 0.41+0.02 8.00+£0.13 3.04+0.12 4.96+0.20
Mean= SE (range) (0.16—2.65) (0.16—0.57) (6.22—9.95) (2.21—5.15 (1.31—6.60)
A5 R M (%) Variation coefficient 39.29 25.48 10.24 24.56 24.47
XF 2006 AESHI AL KIS IR EEAT . 3.2 IBIERYMAESR

B, ORI IR WL g RE A) F B (D,=0.83+
0.48), EEE (Frac=7.64+1.01, Frinm=3.27+
1.13), f) i B R > (Ns,=2.040.2),
HEA RG-S B (R 2),

S IE BT 15 A 11 HAMAREAT T
AU PENSIE 6 NS HGET T H . 11 AR Hdls
ARFEIES M, BRI HG R, Kl
SR 7S A AT A P R B A ) AT Y R
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Fig. 4 Thecorrelation of the number of syllable type
with individual Yellow-bellied Tits

SERFA] ., B AR . HvE . AT
B 2 A L% 5 B (Kruskal-Wallis test,
P<0.05)(% 3).

FEFSEBI AN A, 55 28, 42, 44, 54 % 4 Fif
HFHO(E 3 pHle 5—7 JAMAIE, f 12 FhaF
T 3—a4 JUAMARSE S, LA 40 B4 B 1

—2 AR 2 AAMERIE 4 Fleg i,
[T T (i AT E MA N LU B E , A2
s MAEA AR D AR, HAR R
FEIS TR B MG S A AE M, U 42, 54 PRk 1Y (18] 5),
{BAT &5 T AE MG E B rh IR FE A2 OB R R A AR Ak
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Fig.5 Syllablevariationin different individuals
ID AN I LA A 5, Horh 1D27 1 1D22 D 42 Fi &1 A
5, 1D14, 1D22 f11 1D25 Jy 55 54 B A4 5
ID is the number of the different individuals, ID27 and D22 is the variation
of the syllable 42, ID14. 1D22 and ID25 isthe variation of the syllable 54.

$H Frequency (kHz)
R
—

& 2 2006 FREHIEIE S MEY 5 ML ESIEFHE
Tab.2 Song characteristic of 5 tit species collected in the same area in 2006

B
i R IRRST T TSR TR IR EORRE e i IR
)Fh Species Introductory : Max. number
D, Frax Frin Nsy Trill
syllable of syllable
types
HefLE 0.83+0.48 7.64+1.01 3.27+1.13 2.0+0.2 B B 1
Par us venustulus 0.16—1.53 6.22—9.06 2.21—5.15 1.0—3.1
Kihg 1.93+1.11 7.75+0.63 3.02+0.58 4.8+1.0 B n 1
P. major 0.44—4.21 6.70—9.79 2.39—4.38 1.0—9.8
Sk 4 1.06+0.29 4.46+0.83 3.12+0.24 2.9+0.4 n B )
P. songarus 0.62—1.43 3.69—6.55 2.86—3.53 1556
AR 2.18+1.06 6.86+1.62 3.05£0.42 5.7+1.1 B B 1
P. ater 1.26—3.63 5.46—9.89 2.69—3.63 3.6—9.6
HEELE 1.61+0.29 7.08+1.56 2.57+0.65 7.6+0.3 B B 1
P. palustris 1.36—1.93 5.53—8.66 1.88—3.16 7.0—8.2
P 0.003 0.000 0.694 0.003

— RN ANAEAE IR AL s + IR B AR BRI

“—"show the species doesn’t have this characteristic; “ 4" show the species have this characteristic.

% 3 EBELETUREBIEIMEER ST (Kruskal-Wallis test)
Tab.3 Differencesin analyses of territory song among yellow-bellied tit individuals

Dv Fmax I:min Fh Nsv Nn.v
Chi-Square 142.558 27.113 46.554 29.995 157.127 126.497
df 10 10 10 10 10 10
P 0.000 0.002 0.000 0.001 0.000 0.000
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4 1 i

T L ) U R 5 AL Bk fR B, RN
B — W ZRES, WAL IS5 ek )R
ML JE T i A Ceventud variety )
(Hartshorne, 1956, 1973; Lei et a, 2003), U
AAA--- BBB-+, RN LA ISR 2 FF 1 - 2%
WA S TR Z R

RZHWEHIE h 2R st e, 24
72% HATWGIEAT N (1 5 SRR ng ng —Fh DL B9
A5 70 B g nE 7Y (MacDougall, 1997). #h H mJ 43 3515
it E ARG RS il H RS, i TR LA R g e )
TAAHFE AR RS, WAL ih 5 5 &
HOR/INHEE . it B BN o] f A 1 2R 0 ) 53
AR S, HLOR/INRI S 15 45 7 /2 5 P LU A ST IR A
filh, Bl FH R LU A0 el ) A8 (8] AF AR R 222 e
(Catchpole & Slater, 1995). H Fifilivl #h H K/ i
FH 722 Wildenthal ( 1965) 7543 H7 /N £ (Mimus
polyglottus) N4 tH I8 £ #rik, X5 2k A |
AT SO R B s |, B T AT g 1
AW 2, HO R sk b, s ith £
() 7K 3P #7302 A5 R 0 Rt A g S i R il ) s
brk/N. B4k, Catchpole (1995) &4 T Higk —
Pl 3RE (capture-recapture techniques). A1 %
iR, It Excel ZEgwAs, DABEALZEEANMATR
Jiids AR R ECRIIE I TR RS I R
RS hE:, MhZIEAE T ACE, KRN
S ] B AHE W v I Ll SE PR T it B T 56
T, R BHAHIF SR AR A ] DL G-t sz I AR i [X
B LA TR I IR R L

XTI LA AN [ AN A ) 200 3 P ) I ) L A
T, AEIFR] . A 18 R I A
WM ZE R o T A 1 B AR AN R A R 4
FEAEAE AR S, 70 S R AR AR I TR RA A 28 KR AIE 1Y) 1 4
by AMER AR R AR T R E LR e
M2 e s LA A N T X AR T, 2% L
K AR R IE 2 S ] i A BB T RIS S
BRI, Rl —AN 815 1728 e ] fig B AR i e i ()
FESLHEAE DL B A B % (Jiang & Chen, 2006),
0] HEJE A [F AN PR L 18008 1) 7 R iy B A
[F T2 (Nowicki et al, 2002)

AN B 2R (G MEAE A MR 2 e, IR SR ]
FAEFRR AR5 (Catchpole & Slater, 1995; Marle &
Isaac, 1960, i [Al—FhFEH, AN[F] p b A A7 AEA

k225 (Lovell & Lein, 2004), CLANAIERTE % 208
ok R AN AR 22 S e 0 R N AR e R BE AR
(Rebbeck et al, 2001; Bard et al, 2002), 1fif H.RE#[X.
o3 AN A 1 48 s AN 4k (Godard & Wiley, 1995;
Blumenrath et al, 2007). #& i 1L A AN A R] 135 15 4%
FEREE R TAMAN AR AR 0 E [ £7 A 35 72
Ft, A WA P AT DU I 0 R AR HEAT AR DU X
AN ARG IS 2 S 252 B U i . ARSI
HRR AN I (Wang et al, 2003) .

WAl () 73 A RUET R ()T BAT 380 T P A SR SRR
oh A B R B LI PR ST, SRR 1) 2 R SR A
BRI B AR HESH AT EL, SR ) a5t
LR 25 /)N (Johnson & Zink, 1983), i i 18648 5
AL N RS BIEOL T, SR BT
(I AN J Qe (AR (178 4k (Shields, 1987). Ptk
KIEGAPIYIF oA, WH WIS B TP R, %)
TE, R HIELRR M S, Ty
EEIA AR P I EZAE ], A3 LR G RE 2 [H)
— B IR S L, o R DRI ) v W, B I (A
(RAERS, WS 7S 22 SR W T e 24 A o B2 R P UK
AHIEINY, A0 P 2 St VR RO . BTE 2R,
doe 2% 5 B0 T R 1 ) S SR BT M) B i (Lel &
Wang, 2002). [Klitt, W9 22 S o A a7 5 28 0y S i
(Robhins & Stiles, 1999; Zhang et al, 2006; Alstrom et
al,2007) A1 & o B BB . Bl R R A D R
(Bretagnolle, 1995; Baptista & Krebs, 2000; Packert et
al, 2005) [1)H KR AT

JEHN T T HUX [ AR (1) 5 Ml e e
S\ IR FH A5 7 T AR, (H IS REHFAEATAE I 2
AN o G S 1L PR e KA W] A T3 A 4 Fl
72, Folan sy, HATSER) 7 2 Mg v 4l am i,
HEM 5 HoAh 4 Bl ERG R RBL 4, XY
Frederick et a (1992). Sazburger et al (2002) H1
Zink (2005) & T 70 7AEY ARG R — 8. 5
T LS 1R T A R R R AL i R g B, L
TS WARR R, R AR W] BEAFAE
BATWSRG R Fe BLEHGZE 2y P a R, kT
1 22 ] g 7 23 A 1 i SR B B 22 1 A5 B8 )t
ATIRNII T o I A SR 0, T S 2R g g
FRAEAENG IR 27 2] (I R b mT RESZ BIBAEE . SCAGAE 7K
(cultural evolution) 55 [RIZE 52, IX 4852 M 23 45
W R 44k 95 & (McCracken & Sheldon,1997;
Packert et al, 2003), Kk, AFEMGIERFAE /> HTit A
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HE g 7 ) B R R) AR O GOk &R, 3 AR Bl IR
(playback) WFFELLRIER L AT WS 0T
WAL AL T
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