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Two distinct parts within the song of Phoenicurus auroreus,
and individual identification on the basis of the song

HUANG Ya-Ling, YANG Qing, JIANG Chun, XIA Can-Wei"
(College of Life Science, Beijing Normal University, Beijing 100875, China)

Abstract: Bird song has two key functions: attraction and competition. The structures of these songs have been
shaped by both intra- and intersexual selection. Accordingly, there are some species that appear to use different parts of
song to attract females and repel males. Alongside this functional separation, the structure of song can also have
significant divergence. We studied the songs from 32 individuals of Phoenicurus auroreus, recorded in Beijing
Xiaolongmen forest Park during the 2011 breeding season. The song of Phoenicurus auroreus consists of two distinct
parts, a stereotyped and variable part. Significant differences between these two parts were observed between all the
variables we measured. Based on the stereotyped part, the rate of correct individual identification is satisfactory, and most
of songs can be correctly classified.

Key words: Phoenicurus auroreus; Song; Stereotyped part; Variable part; Individual identification

G S 2 YE A M E TR, LAY
R AEN SRR F R I (GilL 2007). 52K
2 AT 43 i I (call) TS IS (song) 285 o 103 1L 338 %
A8, JUT A SR LUk, 2 RTERr
SERIME, Wzt 0%, WS R 2 i 522k,
Ho b T BT 228 H (9 &) 5 ki, H BAER
PATER L W 5] lic i (Catchpole & Slater, 2008; Wang et
al, 2003). — A, SHRMGIG L EIhREST: [FPE
SEG RG] 898 (Emberiza)~ W13 & (Cettia)~
2578 J& (Acrocephalus) M3 J&(Dendroica) 5 K13 7

W H#E: 2011-12-26; #2532 H#H: 2012-04-06

5528, A3 R AN [ (R0 0E ) 1A T IX PR A Ty g
(Brunner & Pasinelli, 2010), JfH A& 7)1 IhREM
A, R I AR ] ) 2R, A
(Cettia diphone)H1 T~ B KR MGPEW 5 | St 1R ) 17 0
43 (whistle portion) & TR D HEECN, 1M
FH TR EE R ) ) T e & & iR 2 . B
B /N (Park & Park, 2000); 5 #% (Emberiza
schoeniclus) W 5| 5V 1 1) 1 55 B GEE [A] % 16 1) 1 75
FRELIT ] AR B B 2, s e
) T 5 R AR TR B, AH R S ) 3 K (Brunner &

RETH: EHKAREEIE SRR A A B 7RI 468 iR M I E (17 4hsL k) (J0830630/J0106)
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Pasinelli, 2010),

B AW IURN [ S IR SE, 2GS, S
WS I (%) s A ) - # T LA [R] N Ak 28] [) 47 556 4 F e
W2 51 () 7 B (Kroodsma & Byers, 1991; Marier &
Slabbekoorn, 2004); {H7E [ — AN 0] [FIA A 40 2
AEETIfe BRI ok, BRI BANTR) R 43 40 ) G
[F) VS8 e AU PR S TS R, H AT SEUER b, X
I T8 Bl (Sylviidae) 2> £ & 25 (Collins et al, 2009;
Fessl & Hoi, 1996)f14iiE . [A]— 1 (IAN R & 5373
SFRAT [R5 e MU PR 5 | ) D fig, 52 30 P T i 4%
(intrasexual selection) Fl £ A 3% ¥ (intersexual
selection) ¥ i JJAN[E], 3BTl e 73 A0 1 ] Bt H 30
ZER ) 4348 (Collins et al, 2009), U1 EETHME (Sylvia
atricapilla)t)—F {3870 O FE AT S | S VE K D RE,
HHGEROR . SRR, A) 715 800> 2T
UKAELIRIPERI DI RE, HATEAAE . S5k T H(Collins et
al, 2009). X U255 (Acrocephalus melanopogon)
BT HRARTR AR L [RIPE SE A IO R, G R AR fif £,
M) 45 2 3 7 M T 5 | e, HG 85 ) A GE 52 %
(Fessl & Hoi, 1996),

LR SNBSS U NY-a = Y (52 S IR NG
PEUT KA G ) AR A Bk R S B 22
St (Gilbert et al, 1994), M3 B0 75 7EAL 185 BT
(7 I 1,238 tHAMA TR RFIE (Fox, 2008). HFAMIFFUK
I, AT DLIE A 0 0E G [ A PRy AN [ AN A4 AT DR,
WISE AR5 (Sharp et al, 2005)F140 & -7 (Wei et al,
2011) FERMFSEH IE S 5 2R 7 e R R AN A,
YEJy—RhAES0) . AT AR T, A EIR
J V2 N HT St (Terry et al, 2005), 40 b {7
$#'(Delport et al, 2002). “Ei S B 5T (Laiolo et al,
2007). FhEEECR I (Hartwig, 2005)5%

b2l B W (Phoenicurus auroreus): )& T4 H
(Passeriformes) # #b (Turdidae) 4L & W% J&
(Phoenicurus), |~ AT WO K i A58, &3 E £k
HuDCH WIS A5 o %S E ST R IE T IR SE
AR IR P Ab, 7RSI A S AR R
S PR SEALET T i b K HE eSS RS I (Cai, 1987,
Wu, 1986). A, ASCHE GBI AL R a5 i
WERFAIE, A5 T 58 HAZ S MG NE IR T 1) N R 4k Sk 22
S 15 35 10 F8 58 ¥ 49 (stereotyped  part) Al AJ AR 5 43
(variable part), JAIE—PHIFSTACLT RGNS E TE 1) Y
DIRe I 7 A SR R DR, ik, fEda i A7 N 45
Ry AT R b, SR H g AR e B8 4 A T A

1R (individual identification), kS 47 Hu I . WFFT
YR, RATEE .

1 #RFITTE

1.1 #ARMHX

HY AN TARTE /N T IR J AT, W5
PEFAC BT RT3k X (N40°00", E115°26"), J& KAT
kTG iRk, Bamin 2 W, ZFRHA T,
h T R AE Sk . AP FRUK R 500~700
mm, G 2~7 °Co TR R H .,
PN N L NN IR N W IR A= N R
(Qin et al, 2011; Xia et al, 2011b). At HTIHTE K 2=LE
IZHL X T RE 1L Zh ) B AR s 2] 2L 30 4 (1983—
2011 4F), X HB D THIEA KR B 5k} Jbar
RS B AR Yy, BT AR, B5EESUK X Py
T, A THORERN THEAF AR, e )2
W9 7E J R R B o A e, B DABIE 4 A R (bR
Wi AN T IR SR KR REAT B4
PR TAE . X 4 A E RS AR 2~5 km.
1.2 FFSNITAE

AN TAEF 2011 4FIbar RS B T,
Hrh 6 H 18—26 Hi Ao s dbar Bas Al
oA, 6 H 27—29 Hibfrsk&. KM TASCAM
HD-P2 i 45 5 8 5 5% & HL(TASCAM, [ 4%), Fil
Sennheiser MKH416 P48 4k 42 i & A ¥4 1% #4
(SENNHEISER ELECTRONIC, f# )33, RFER;
S (sample width)¥ &4 16 Bit, KA (sampling
frequency)i% & A4 44.1 kHz(Xia et al, 2010). A3K%F
TR SR, S IR H ARAMA I EE <10 m. hy
RS, BRSSO AN R IR B AT R AL
(a7 T AN R AR J R A0), B B[R] B UL 21 22 A g
WEIANME, DR S E S S HR T 32 HA
P AT BE BT . HopbkagsaEs 6 1, Nk
FIRF 11 B, SR 10 1, oKk 5 5
1.3 EEEl

FIH Goldwave5.25 75 4b P 4K 14 (GoldWave
Inc, MNEER)IIIE 1 kHz BL R 58, JFLL 22.05
kHz T KFE. A Avisoft-SASLab Pro 5.1.09
software 7570 M1 44 (Avisoft Bioacoustics, 1% [F)
A RE B, S BRCE s PR L AR 4 (FFT
length)=256 points, M5 W] % [ (Hamming window),
M (frame size)=100%, H & (overlap)=50%, A4y
#E & (frequency resolution)=172 Hz, I [1] 4 #F %
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(time resolution)=2.9 s. ZM Qu et al, (2011)#! Xiao
et al, (2008)[FIAFFE, ASCHR T KIS 75 ARTE W h

T #(note): B PRI —BOES M4k, &
W I P e HE AS AR

)T (song): T A E RIELLBUK, A1)
0 A ] TR

1/i ¥ Lindholm & Linden(2007) ¥4 & & 44, J7 i,
BATDS AL RS PIE 10 AJIESE) % & 24T
o W PR AR FE A ) AR BN 1) (fpur) T T
RN AT IR S I (F )~ 1)1 S 1G9
B (Fmin)~ A THRIGIUR (Fya) A) T 45 R
(Fena)o TERINALLL RRAGNE RS 1K) A 5~ 7] 73 A A 8
(stereotyped part)Fl 1] 4% i 73 (variable part)(FF 41 /i
PWWASLEE T G, K T HRGX A8 43 45
()22 e, FAlT 20 ) Wl & 7 3 S 40 1) 5 28 I ]
(tour s> Tour v)~ I (Finax 55 Frmax v)~ B fIRATEE
(Fuin s» Frnin v)~ B2 EU(No s, Ny ) LSS 53 2 [ (1)
V) B IS 1) () o FRATTIE 3 S0 U5 T AN 1) - LA S AR
SE 1 53 FRT AR L 43 (A0 (Foands Foand s» Foand v)(IK
AR S AR () ZE(E) . 35 18 MEE (A 1),

_ 10 IDur
E { four v
= 8} o , = Fuuew, Foes
5 Int
g i .
g 6 Fos s ! 1 A
I " g L M FTW
~ \ . |
_ AL T
}ét 2 L mej m
=N 6—I:'min7 me v
I L - |

0.5 1.0 1.5
(A Time (s)

K1 DR AR A s
Fig. 1 Method of measuring the variables

1.4 HiEoHHh

THEAZ B AEAMA N I EFIAL 5 R 4. AEdbar
JE A S DEREAE PR AR P e T I, R RSN 1Y
EAAR 5 RO BB AR I SE AN 872 e R 8. A
i€ T AR E RS IEA DA G (CRFEAR K-S 15,
P>0.05), FIHBCNFEA A5, DL e & 7 frm]
A AH AR B I 2 S

h T3k PR ITRG E 43 F1 ] AR HB 4 A5 A AR
RIS AR S 10 22 e, 7 Xia et al(2011a)HF
gL, WA M T B B LR 4 BT (spectrographic
cross-correlation). 1 & LU 70 M ik P i B i 1]

(1) 25 AL VA5 X B i AR BAE R B, i R A
T 02 1 2, BB AR EOC . AL T
WA B A R IR AT ik, T R B A A vl LA
AT PR S R . B, 32 AMMEIEEA
AMEEIC 10 AT T L, IR R
M Asds sy, LIRS 640 BHUBEE(10X2X32); 4R
Ji 53 AR BT 43 R A] AR SR A BEAT AR T 5, 1
P 1) 7 5 L A, JE3RAS 102 080 ANAHABLYE &R %L
(2X320(320-1)/2). FJaRIHXFEA K-S Ko L
A4 P E B AR ABLIE 2R BRI A A )3 B AR ABLE 2R 5L
(K3 A 22 5o FBRBRATIMLEE R 7 A AR 8 070 4
AME A A RIE A AR AR I, FRATTINAE 73 A EA
SE T 73 (R AR BV 28 HUFE /N A RS Ak ) 2 7 B 2
225, HAMA R IRARABLE 2R B K

I FH VB R RS 5 0 10 T P B A o0 T & R b4
W P AN RIS . 1 vt SR T R B AN
IEHIR . R Y1k (Jack-knifed) (3 F2E, &)1
UL — A A RN I A) T TR R
T 5K H A )T (ONEFE R R AT
A ENAIPE REIME, MO A O AT 5 i
AMATI AL RE AR AT A S SR
REU R A BRI A) 7 S8 B ok HE A
5 EIRINEARAMME T B, DR A 7R
S BANAR 1 IE A (Xia et al, 2011a). %45 504
A A) T IEIR A BIANMA T E 2 (Terry et al, 2005; Xia,
2010). 7EVIEA) TN IEM A 1, FeAi 1t —
AT DU FH S IS TE A DR MR I e G iR
AN TE A PR ) 012 A 1) ) 08 i ot
KRBT — HABAME A) T, W5E SOZAMME T LLIE
U . AR 5 R AT DUE BRI H 2

R e i A Avisoft-SASLab Pro 4.36
software H a7 [ Corr32 FEHRHAT; vk Hr Al H
R2.11.1 (R Development Core Team)5¢ /. %#iH
“mean=SD LXK IR . PrARIEAE P<0.05 WA
hABEER.

2 &4 R

2.1 L4l R ASEIEEANSAEFE

AL T RGNS E ) 1 (1) dz v A (6.66+0.44) kHz,
R AIRAI#(2.1240.28) kHz, #i%i(4.54+0.61) kHz, ]
TR I A % (3.7240.32) kHz, f) T 45 )2 1%
(3.51£0.50) kHz, f) 7 FF4: 0 A (1.61£0.22) s, M
(10.61+1.48) M HE (K 1).
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F 1 AL R BRINEISYFE

Tab.1 Song characteristics of Phoenicurus auroreus

sy i PR g mae AR
. Standard . L Sample
Variablesyu, Mean .. Maximum Minimum .

deviation size
Frnax 6.60 0.44 7.56 5.74 32
Foin 2.12 0.28 2.85 1.50 32
Foand 4.54 0.61 5.73 3.57 32
Fya 3.72 0.32 4.15 2.74 32
Fend 3.51 0.50 4.66 2.57 32
Dur (s) 1.61 0.22 2.08 1.18 32
Ny 10.61 1.48 13.70 8.00 32

22 JLARMEISIEREMS A THBINESR
b 21 R 80 0 R ) ) - ] DAy Dk A 22 e
PNy s AT 8 47 (stereotyped part) Fl A AR 43
(variable part) (1 2)o H A 4G E #7062 1) 7 1R
BY, FREEmA(0.35+£0.08) s, H1(3.38+0.72) 5 & #

2100y =)
> 8 1 >
: o sk
1
54 B ?‘_ i g
i 1 a = ool
w2 : ¥
3 l ! ! =
= 0.5 1.0 1.5 2.0 =
HsJ (7] Time (s)
N N
Z10r¢c =
8 ! z
=] - 1 =]
g 4 - TN e o / g
= ! A =
i 2 ' %
t.i% 1 1 1 ] 5
h 0.5 1.0 1.5 2.0 h
HsJ (7] Time (s)

—_

N &~ O O

s T A A TR T E kB, RE S )
(0.98+0.20) s, H1(7.21£1.34) 5 E M)k, W& 2 10
£1(0.29+0.06) s[RI ] i) B o e 3843 AT m] AR 4y
ANAEAR B b2 7 B (B FEA 4056,
P<0.05), 1M HAEAR G178 5 R A LA o 2
(BCATFEAS T K56, P<0.05)(3E 2). Wk 2 fioR, Al4s
T AR A AR S R ACEL B 3K TR A A
MR S R HL

B EILLR g Al W, FaoE AN A 1)
FHABLPE 28 $(0.6420.16) 55 A 44 [a) 1) A1 BL P 2R 2L
(0.35+0.15)fE 43 A b 2% 7 W (CUFEAR K-S K5,
P<0.05) (E 3A), PIEIMHZ 220 0.29, 1] AR E 53 AH
LI 5 HAE A4 9.(0.220.08) A1 44 17] (0.19+0.06)
(R15A1 ELAR 22 S B AR & CUFEA K-S K, P<0.05)
(K 3B), HPE B2 210k 0.03.

J—

N B O 0 O

B
1
1
At g ;
T A
1 ~ -
1 1 1 1 J
0.5 1.0 15 2.0 2.5
HsJ (] Time (s)
D
1
\ 3
1 b § o= .
. ¥ ﬁ ; m’:u Wh
i ‘-
i o
1 1 1 1 ]
0.5 1.0 15 2.0 2.5
HsJ (] Time (s)

2 JbLr RSN IE i
Fig. 2 Spectrograms of Phoenicurus auroreus
A. CHl[A—MERH; By Dl — Mk i BB BT ) T IRGE TR, BEL ) i AU T T AL o

A, C from one individual; B, D from another individual; the spectrograms before dashed line represent stereotyped part, while the spectrograms

after dashed line represent variable part

F2 ALLARWBIEIERENS AT TR BE LA LER

Tab.2 Characteristics of stereotyped part and variable part of Phoenicurus auroreus

AZ4E 4, Variables Bfh+hrE 2 BCAFEA 455 Paired A5 R BN FCRTREA A 56 FEACRE
(kHz) Mean=+Standard deviation samples #-test Mean of variation coefficient Paired samples #-test Sample size
Frax s 5.21+0.22 P<0.05 0.03 P<0.05
Frnax v 6.58+0.48 (=-14.53) 0.14 (=-7.50) 2
Fiin s 3.46+0.54 P<0.05 0.05 P<0.05
Funin v 2.10+0.29 (==13.98) 0.19 (=-7.59) 2
Fuand s 1.76+0.57 P<0.05 0.12 P<0.05
Froand v 4.48+0.63 (+=-19.82) 0.22 (=-4.87) 2

tour s (8) 0.35+0.08 P<0.05 0.11 P<0.05

IDur v (8) 0.98+0.20 (=-17.42) 0.35 (=-8.80) 2
Ny s 3.38+0.72 P<0.05 0.08 P<0.05
Ny v 7.21+1.34 (+=-13.70) 0.34 (r=-8.84) 2
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FasE 5> Stereotyped part

_20ra B kP Within individual
S 15 O /M4l Between individuals
g

g 10

[~

]

3

00.05 0.15 025 035 045 055 065 075 085 095
FLLIE 2% Similarity value

40 VTASHRSY Variable part

= B W MA N Within individual
& 30 O M4 [a] Between individuals
5 20
Ay
10
K%

0

0.05 0.15 025 035 045 055 065 075 085 095
HHEME 2245 Similarity value

K3 B LA AT A5 L R e AR AL 2R
Fig. 3 The similarity value calculated by spectrographic
cross-correlation

2.3 FIABEANMKIRZ

I A) TR B AT AR, 1 234 A)IE
B U B A B ANMAE, AR R E(320) 1 73.1%;
A 29 MR R BNZAA R A) 7 EE i #%
A BT — LA/ AT A 72, BT AR R s I E
THRMNZAME, MRS E(32)1 90.6% .

3 i i

3.1 JtOESEFEMBIERFRNEES L
AHEFCRIN, ACLL RGN 08 ()15 ) A A7 A 54
et W ARGy o B T e 78« =D
FRELI AR, AEMA A BOAS [F)TE Ag TR) Bl A AR 4K
T ORSE, MR AR M 9e . B RBME . KL
B, LEAMA N AR TE A1), TG i AN TR AR &k
SRR B, MAENREE (K 2.3 2).
9 SN S B AW 5 S PR ORE (R AR, LS54
Vo 52 B K 1 [R)E IE RE AR B Sk A B s ) ) 3%
[ 3% 17 (Berglund et al, 1996; Catchpole & Slater,
2008; Marier & Slabbekoorn, 2004) . [7] 1% £ A1 5 1
26 T 18 WS 285 g 1) 9 s Ty AR AN [ 1Y) 5 28 v A7 A
BRI 25 5 (Byers, 2011; Byers & Kroodsma, 2009),
H3E 5 B 2R RS nE AT ) TR 5] 53 1 (Soma &
Zsolt Garamszegi, 2011), 1M fij 5. R IE A R FFi iy
WU, A8 9 GEE [R) P ok 31 38 2245 H (Collins et al,
2009; Irwin, 2000). 25251 Fl1 2 THUMKE I IS ) 751
A7 AR G540 22 e W) Sl R S8 3, L v Sy T F
(R 53 2 S P ORI EE [ P, 17 45 R A6 2 2% 1R 35 4
F R 5] 51 (Collins et al, 2009; Fessl & Hoi,

1996). Z=FEZ5E 75 FI R TS 1461, FeAl T4 AL
21 72108 18 B AFDRT 7 BRL PR ARUE ¥ 4 2 T A Pk 58
e, AR S 2% B T AR 8 73 2 T sl . JfF
FEH LU TO < 1) AbLr RSB i (W08 5 2 1 A
TR | S ) A B T i (U I B 22 1 T T 40
15K), NI PR R AR R R BN A R, MRS E H 3 HEA
TREFAAZ; 2) MR A5~ A A2 EB 53 (BF ik T e R
IR DI RE), A ]S 56 p A7 ) 5 e & R T 40k
PR, AN Gy W | S 58T, R ZIRK o
3.2 MBI EWBIEIERITRERRS HEAT MAIR 5

AHIEFE ) F b 21 605 0 1 R AR E F8 40 EAT A
A, 73.1% 19001 R AR E A U0 210 H A
A, 90.6% AN TE Al U B2 AR 1) ) 7 HUE I
H R IR B AR AR ) f) 78 R NG A ] BLER
U AR AR LT R ASAN AR . S80S 7S AR AT (A I A%
15 22 I AE R, s ] R ) 45 S (species
information). Wt A= #i (1) {5 E.(local dialect)s X
AN 44 7 2 (1) 455 Bl (quality  information), LA % J Ik
MARIME B (individual information). i F RS BEATA
PRV AR 7 A & 28 ip AR B 0E, HAMAREE
ST AT W] BEADR A (1) b TG E R 53, H A
RV IR E D (Fox, 2008; Terry et al, 2005). Wegrzyn
et al (2009) &I K1 (Acrocephalus arundinaceus)
WS W B ) (R AR 25 38 20 A E AR N BOR DR ST, AR AR
WIRBL T AMARRFE . ABEFURIN, LD RIS IS )
FRTE BB AL RN I3RS, JF W] LU R HEAT A
PR, FE T AR T AR T G A T nE
I3 SEIE

E SEBRAIE T N 8 A5 AR U, 3 T 2 2
PR 1) AR (R RFAIE T S DR 4 I TH) B 1)
FRE s 2) A ARG 22, 0 R U ) A
YR R (Terry et al, 2005) . MG 755 HE£E B
() b fE ek, 75 S AR5 (Strix nebulosa) (Rognan et
al, 2009). BUKS(Formicarius moniliger) (Kirschel et al,
2011)%5 &2 | A B0 E, BIH T30 X 0 A4
(I8 FEARRAE, AR ) DR G () 7 B IR I ) B b (5
BRI RIIST Y, B2 AN ] (1) B0 25 IX o 4 b
21015 0 5 AN AAREAIE 2 45 A n] DLOR 3 I R) B AR
SENE, AR T AR AN . 6 T %A
)R K 1Y 22 0] 00 AN ARV TE A 1 PR RS, X
e RS IE ARG IR . i TALL0 R0 H0 A Ja B
RN X S, MK AR 2 3 R RUK
ANIBR S, AER]— Ao B A S IR AN A, A
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1R N I T RS APER Y - i L S P R PAER B
(>34, BT LAASIR] Jr R 8] (1 6 212 4 e M #LA7
T DM 128 11X 50

Sk

Berglund A, Bisazza A, Pilastro A. 1996. Armaments and ornaments: An
evolutionary explanation of traits of dual utility [J]. Biol J Linn Soc,
58(4): 385-399.

Brunner P, Pasinelli G. 2010. Variation in singing style use in the reed
bunting Emberiza schoeniclus: Influencing factors and possible
functions [J]. J Avian Biol, 41(4): 388-397.

Byers BE. 2011. Birdsong, migration and sexual selection: a skeptical view
[J]. Anim Behav, 82(5): E1-E3.

Byers BE, Kroodsma DE. 2009. Female mate choice and songbird song
repertoires [J]. Anim Behav, 77(1): 13-22.

Cai QK. 1987. Birds of Beijing [M]. Beijing: Beijing Publishing. [4£ 4.
1987. dbnt &2 M. dbnt: AbaTHAREE]

Catchpole CK, Slater PJB. 2008. Bird Song: Biological Themes and
Variations. [M]. 2nd ed. New York: Cambridge University Press.

Collins SA, de Kort SR, Pérez-Tris J, Telleria JL. 2009. Migration strategy
and divergent sexual selection on bird song [J]. Proc R Socy B: Biol Sci,
276(1656): 585-590.

Delport W, Kemp AC, Ferguson JWH. 2002. Vocal identification of
individual African wood owls Strix woodfordii: A technique to monitor
long-term adult turnover and residency [J]. Ibis, 144(1): 30-39.

Fessl B, Hoi H. 1996. The significance of a two part song in the moustached
warbler (Acrocephalus melanopogon) [J]. Ethol Ecol Evol, 8(3):
265-278.

Fox EJS. 2008. A new perspective on acoustic individual recognition in
animals with limited call sharing or changing repertoires [J]. Anim
Behav, 75(3): 1187-1194.

Gilbert G, McGregor PK, Tyler G. 1994. Vocal individuality as a census tool:
practical considerations illustrated by a study of 2 rare species [J]. J
Field Ornithol, 65(3): 335-348.

Gill FB. 2007. Ornithology. [M].3rd ed. New York: W. H. Freeman and
Company.

Hartwig S. 2005. Individual acoustic identification as a non-invasive
conservation tool: an approach to the conservation of the African wild
dog Lycaon pictus (Temminck, 1820) [J]. Bioacoustics, 15(1): 35-50.

Irwin DE. 2000. Song variation in an avian ring species [J]. Evolution, 54(3):

998-1010.

Kirschel ANG, Cody ML, Harlow ZT, Promponas VJ, Vallejo EE, Taylor CE.

2011. Territorial dynamics of Mexican ant-thrushes Formicarius
moniliger revealed by individual recognition of their songs [J]. Ibis,
153(2): 255-268.

Kroodsma DE. Byers BE. 1991. The function(s) of bird song [J]. Integr
Comp Biol, 31(2): 318-328.

Laiolo P, Voegeli M, Serrano D, Tella JL. 2007. Testing acoustic versus
physical marking: two complementary methods for individual-based
monitoring of elusive species [J]. J Avian Biol, 38(6): 672-681.

Lindholm A, Lindén A. 2007. Some notes on the distribution and songs of
two Oriental Cuckoo taxa, Cuculus (saturatus) saturatus and Cuculus
(saturatus) optatus [J]. Forktail, 23(1): 12-16.

Marier PR. Slabbekoorn H. 2004. Nature's Music: The Science of Birdsong
[M]. Oxford: Elsevier Academic Press.

Bifff: WK FAGHFERKBEZTRIA
KR HEI BT ELTITF, BELTF
A L FOEERE T ZRENL, Al—H AT
IR R

Park SR. Park D. 2000. Song type for intrasexual interaction in the bush
warbler [J]. Auk, 117(1): 228-232.

Qin X, Wang YX, He T, Wei CT, Xia CW. 2011. Song characteristics of
chestnut-lined rock bunting (Emberiza godlewskii)[J]. J Beijing
Normal Univ (Nat Sci Ed), 47(4): 405-408.[%ik, T2, T, 2
R, HAER. 2011, KIEEES (Emberiza godlewskii) FINGNEHFAE
P, LB R 22440 A ARRIEAAR, 47(4): 405-408 ]

Qu WH, Li F, Sha JB, Zhang YM. 2011. Analyzing Japanese marsh warbler
(Megalurus pryeri) song behavior in the breeding season [J]. Zool Res,
32(2): 141-149.[HH3CEE, 0, YOI, 5KEHR. 2011 BEEKEH
BRHING FEAT A 0 HT. SN EEA, 32(2): 141-149]

Rognan CB, Szewczak JM, Morrison ML. 2009. Vocal Individuality of great
gray owls in the Sierra Nevada [J]. J Wildlife Manage, 73(5): 755-760.

Sharp SP, McGowan A, Wood MJ, Hatchwell BJ. 2005. Learned kin
recognition cues in a social bird [J]. Nature, 434(7037): 1127-1130.

Soma M, Zsolt Garamszegi LZ. 2011. Rethinking birdsong evolution:
meta-analysis of the relationship between song complexity and
reproductive success [J]. Behav Ecol, 22(2): 363-371.

Terry AMR, Peake TM, McGregor PK. 2005. The role of vocal individuality
in conservation[J]. Front Zool, 2(1): 10.

Wegrzyn E, Leniowski K, Osiejuk TS. 2009. Introduce yourself at the
beginning-possible identification function of the initial part of the song
in the Great Reed Warbler Acrocephalus arundinaceus [J]. Ornis
Fennica, 86(2): 61-70.

Wang AZ, Lei FM, Jia ZY. 2003. Female choice and evolution of male
songs in birds[J]. Zool Res, 24(4): 305-310.[ £ FH, HH K, WEx=.
2003. MEPELLHE S HE MR BEAL. ZIPIZEDTST, 24(4): 305-310.]

Wei M, Lloyd H, Zhang YY. 2011. Neighbour-stranger discrimination by
yellow-bellied tit Parus venustulus: evidence for the "dear-enemy"
effect [J]. J Ornithol, 152(2): 431-438.

Wu ZK. 1986. The Avifauna of Guizhou [M]. Guiyang: Guizhou People's
Publishing House.[5¢ 22 HE. 1986. St %28 SfH: ST AR HIRRAL:]

Xia CW. 2010. Song Structure and Variation in the Song of Cettia fortipes
[D]. Thesis, Beijing Normal University, Beijing. [ AlIEf. 2010. 5/
W (Cettia fortipes) MMEIRFFT. 0+ 224018 3¢, bR K 2,
et

Xia CW, Huang R, Wei CC, Nie PW, Zhang YY. 201la. Individual
identification on the basis of the songs of the Asian Stubtail
(Urosphena squameiceps) [J]. Chn Birds, 2(3): 132-139.

Xia CW, Wang YX, Qin X, He T, Zhang Y. 2011b. Spatial pattern of song
sharing within Emberiza godlewskii population [J]. Chn J Ecol, 30(6):
131-1136.[ZaH:, £ L8, Bk, fTH, KIEZS. 2011b. KHHEY
TR g 7S (R A (AL . AR SEARAR, 30(6): 1131-1136.]

Xia CW, Xiao H, Zhang YY. 2010. Individual variation in brownish-flanked
bush warbler songs[J]. Condor, 112(3): 591-595.

Xiao H, Zhou ZX, Wang N, Zhang Y. 2008. Analyzing song characteristics
of yellow-bellied tits (Parus venustulus) [J]. Zool Res, 29(3):
277-284.[H Ak, JRIEE, 77, SKIEZ. 2008, SOHE AL HIG R AL
S3HT. BVEERESL, 29(3): 277-284.]




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


