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Abstract: Vocalization plays an important role in communication, mating and territoriality of songbirds. In
the present study, we characterized the vocal behavior of a monotypic species, the Fire-tailed Myzornis
Myzornis pyrrhoura, from the alpine areas of the Gaoligong Mountains, China. Our fieldwork was conducted
at the Pianma Pass and the Dulongjiang Pass during the breeding seasons (March-July) in 2013 and 2014. We
recorded vocalizations from 30 breeding adults, 6 juveniles from three families, and 2 nestlings in one nest,
and noted their corresponding behaviors. We classified three types of vocalizations of the adult birds,
including the contact calls, the alarm calls and the song of males. Through non-parametric Kruskal Wallis test,
we found significant differences among individuals on alarm calls and multiple-syllable contact call, which we

had sufficient data. We also illustrated the development of nestlings' begging calls and juveniles' calls. Pearson
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correlation analysis was used to examine the correlation between call characteristics and day-age of nestlings.

The nestlings’ calls changed over time. With increasing age, the note number and duration of nestlings’ calls

increased, while its peak frequency decreased. The call of the 20-day nestlings was similar to that of juveniles

(Fig. 2). The complexity of the male song of this species was similar to that of its close-related species.

Although we made extensive efforts, a few songs were recorded, and the spectrograms of male songs were

much complex than their calls (Fig. 3). It is unclear the mechanism of the rarity of the complex song of this

alpine breeding species; further experimental study thus is needed.

Key words: Alpine environment; Vocalization; Fire-tailed Myzornis, Myzornis pyrrhoura; Gaoligong Mountains

9K B AEAMAII A B A 5 A4k
{5 13 2% 7 T S 25 B4 FH ( Catchpole et al. 1995).
L RAEAN ) AR 5 SR B A AT R R R g s, A
IR/ B 1 1 2fneg s o LA A7 AV B A LA B A
F, BN R E —RAERAL 5 46 (Liu et al.
2009) . HAHIFEN, SRR HE
RRANGEIR NN, B T RFEEIT (R0, I IR
IR N (Leonard et al. 2006) o J{ SIS
FEIEE A4 Y Ccall) FMIMGNE (song) FifH
(Catchpole et al. 1995). M 1Y — A& fij B [y g
A, AEANFEZENT AT R, TARYE A FIZE AL
NI AR T RE, BRI . R
WSS CHRE R 2003) o MYNEEH H Y
TEETEATR W, R 2RHE AR, A
A R LA AT 5 | 14 %5 D) B (Kroodsma et al.
1991) o (HARHLX FIFhE, M St mT g g
(Yangetal. 2011, Liang 2017) . AS[E 75 2245
TERIS S AR E PAT AR, XRWYHEE
ZeVEIARBL (Payne 1979, & 4 2003,
2004) . AN [F) 5 2 6] — T R A g i BAR — LE AR
PERFAE, ansfng g —asy s, Pud;
e 75 2 W BRI D R E s SR
WSIEECNE 2 AR, HAT 50%01 M A
fRAIAEIL 5] BLA (Cardoso 2012),

TEMT, AN R EERh R el B TR [ —
FiEE, SRS T REAATE M ZE S, X
RIA PR it R = 2 55 (B HE
2006) . MG RAMAZE R TR,
e ECAE | J5 QAR fE 45 (Boeckle et al. 2012) .

MEZERRIN TR 2, AR, §
JFME P AT AT 12 N E R A 2 R IR RO 5
kS (Howard 1974) , il H KHIAMA R 3575
B R AR, (R AEESE 2016) . ML, &
K ERZ MG A S EFENSE R
(Hartshorne 1956) .

KJBEERS (Myzornis pyrrhoura) J& T4 7
H (Passeriformes) #R5%} (Sylviidae) , &
BURP 528, 4040 T 5 S pE- A B Ll XA s L
£ ¥ FHS (Rhododendron spp.) Al & 77
(Fargesia spp.) #EMHT, RZ XA Pk
(Rasmussen et al. 2012) . H1 T & L FREEEF 4k
() TAEMERE R KB EERSET R b
WS 7 AR 55 e SRR SR IR A, E AT KR SRS Y
P T B FHIR, anZ « ShHEEESE (2000)
FHIR “BRERIN R HY tsi-tsit miY, R R E
% tzip 7”7, Rasmussen 25 (2012) #il{E T K&
ZRRGG I PR B, IR AR IR D si-/si-si-
si\si, #RJLHE N 7.0 ~ 8.5 kHz. iX il %10 7E
i ISR /M2y . M 2014 = 2015
EMERIZET, Liang % (2017) fEmZEoTil
SPZYFEAT 7RI B A T,
AR LIRS K R SRRSO 75 AT AT PR SR
AR I B AEIL T KBRS A [RI T B () ng i 2 7Y
FX o &R FE R hEe, A 1 g%
BT K RIS NG s, 3 AT FL S P B ACRRAE A1
AW S 2) JEISTE B AL E AN [R]  7 X B
AT NN R IAZS, I LRBEAS [F] Ak (] 75 11
7253 3D SN R H B HE K AR T AR .
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B 4335 F 2013 4F 3~ 6 H F1 2014 4F 4 ~
7 ATEKREERS BT IR .. S s
TFaEaEETL A RO (FKE) Al
YL A (BTl B, #3k3574E 3000 m LA L. 2013
SRS R 1 B ) K R AR RS MR AT T IR
Fric, 7RI 2014 SR 12 X35k 11 55 5 MAE T X
gy, LAl [ —MAEE &, 20147 H
TESRORITAE 1 B X 3583 i) KRR S (g 7
WEFEHAN], W T 7 S5 B e B AT 5
fRIE (45 Nest 2013-2) Hrffy 2 R4S AR[RHH
WS B HEAT T o], SIS S, RNt
o L M (%) S0 B AT T SR

K R A4S 8 5 & WL Zoom Han(H
A 5 Marantz PMD661 (H4<), BiLL4MER
Fe 1AL (Rode NTG-2 B Rode NTG-3,
KAL) o RAEHE BB E N 16 bit, SRR K
BN 44.1 kHz (Xiaetal. 2010), 3% & Sk 3P
BB EE ABATE, U B KR SERSNG S Bl I8
i RSO e HAMERIA TG, B8 KBS A&
(5] N R af s B AT BRI ()R, HAE
H bR/ MAZE B e CkE ik, i R el
HERME (<10 m), &AM S KB
(<1min) NIEEHH bR, FEEHREICRIZE
PR AR SRS B, FHd s ng 7 & i (1)
1T R
1.2 RS EERAR) 4 FE EE

FIF Raven Pro 1.4 Mg opffraist (£
Cornell K258 5snG ) A RGER. 1BEZ
B E: T H2REy Hamming; I a] 4% 5 S
RN 500%; HURERS LA 256 bit; S5R MR R E
N 172 Hzo B0AL, ¥ 2 kHz AR 3RS 2
i, TR 2 HANEW B & XA £
AR 5 DR )T 20T 6 (3683 S0
B, ORI B 3 ST A

o AN [ 21 254 (14 3 LS A ) ML P ) 7 2
HEAT T & . A SCHT R F RS 2 B SCHER

(P&kert et al. 2004) 5& 3, Fxf K R ARG G
AT T M R4 (Tracy et al.
1999). 1 & L)1 sk, I AR B A
AT IR R (max frequency) . SARATR

(min frequency). I§453 (peak frequency).
FF 4} (A Cduration) . #5K #5  (frequency
breadth ), Jf1c &A1) 7 1) & 7 £ (note
number).

1.3 RS

Xof PG 7 B ANREAE AN AR ) 22 S AT 0 i
W5, KN FERRIEE4T Shapiro-Wilk 1EZ55) i
frge . FR, ST IEZS /A (4 R Levene
test AuIeH Iy =G, BULRREE T Z
1M1 (One-way ANOVA) K5 56AMA 8] 2 57 & 75
E; MIFESHELEEXRHIESH
Kruskal-Wallis rank sum test & 564N fs ] 1) 2=
o WAL, JBit Pearson AH I 23 ARG 6 4 1
WS FE AR H RS ARG . /AT /E R 3.5.2
AT
2 &R

LT 30 Ak, 3R HLNY (2~3
R DL 1 5 2 HAES g 7S, G kA
EEMAELI A TR S, T ATy i 3L
1T 384.4 min, GLFERS 2588 M)F (R 1),
41159 364 MJT- LA K 7 ~ 20 Hib4E1S 342 M)
To MRIEGFEATHIIARE, LN 55 s
MY | RN I ARSI X 3 R, DL
A S Z IR gl gy (] 1),

2.1 FREREERY
211 BAFEBREMN K RLERS AR i
b B RO BE BBk ERER VAT I, 38 R A4
fREp R R Ig Yy (& 1a). FAME)THRN 14
B, WAEHIFE N 5 365.50 ~ 8 577.20 Hz, #
RN 7 562.80 ~ 10 070.40 Hz, #4E 0.02 ~
0.13s, WEAZE N 6 029.30 ~ 9 302.30 Hz, #iF
TiEE N 761.20 ~ 3388.50 Hz, n=278 (¥ 2).
X 10 AN KRGS AR B R B g i
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Fig. 1 Types of birdsongs of Fire-tailed Myzornis at Gaoligong Mountains, Yunnan Province

a PUEEREKMGNY; b, ZFEERAKNGA; ¢ AN IS d. RENGY; e HES ARG f R SNEE,

a. Single-syllable contact call; b. Multiple-syllable contact call; c. Contact call with juveniles; d. Alarm call; e. Nestlings’ call; f. Male song.

W P RRAE AT EUAR . B R AT A IR AT, BEIIE] (42 =52.592, df=9, P <0.001). W4
KHAREE T Z00, MEEZREE (F = % (42=109.271, df=14, P<0.001). 4%
5.144, df=9, P<0.00D). H& 4 HEIEHA B (42=130.126, df=14, P<0.001) iX 4 4
FFE B3, RICH Kruskal Wallis #5634 T IS R REIE I PR AR ) 22 S Al S5 3% o
DEMERKR . KESRSEFDKSIYTE 212 ZEBREWN 2 AR KE
flRAZ (2 =116.937, df=9, P<0.001). ¥  ZRRGAINYFE KRB g AH WA (F 1),
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Table 1 The information of vocal recordings of Fire-tailed Myzornis during breeding seasons

MR

TEPES I

S g 2 FEREE NG B IRER NG R4l S 2N Y

R P On Oy Oy M M ™
Gathering place Year 3 Multiple-syllable Single-syllable  Contact call
Individual Male song Alarm call . .
contact call contact call with juveniles
Fr 5 HEIT Pianma Pass 2013 6 0 822 12 168 0
Fr 5 HEIT Pianma Pass 2014 18 263 529 281 110 86
BORITHET Dulongjiang Pass 2014 6 17 108 192 0 0
JA) T4 Total number of sentences 280 1459 485 278 86

TE S B 75 2 B3 5 FH SR AT MR 2 [ 11
AT, WEREAMAER AT DL H X R AL gy
EREEIGFE P BT, P KRR M
RGN 1~ 7 NETT, RSN 4 816.10
~8142.30 Hz, fHmiMii# )y 7 449.40 ~ 8 613.73
Hz, ¥;4:0.04~0.94s, WE4i% A 5340.20 ~ 8
785.50 Hz, #3955 h 761.20 ~ 8 268.80 Hz,
n=485 (£ 2).

X 15 AN K BERRG A 22 7 B 4 I Y (1 R
FERFEREAT RO, 6 NSRS R EER A &
EZS A1, B Kruskal Wallis #5635 47 5. 3%
PEZEFHHT. BARIER (42 = 194.588, df =14,
P <0.001). HEMIFE (42=201.783, df=14,
P <0.001). fF&EFIA] (42 =108.436, df=14,
P <0.001). WM (42=186.680, df =14, P<
0.001). AMFFEE (42 =170.696, df =14, P<

0.001) A% +i% (42 = 133.898, df = 14,
P <0.001) iX 6 NN A RFELE N A (8] 35 22 7
W& .
213 HBEISBRENEIY Ok S RIY) AT TR,
Yy FEERE, AR RERRIE S 2 T R (&
10). MRS5S MAR RS A 1~ 11 /ME,
RACHZ N 3 672.70 ~ 8 348.60 Hz, i midi%
N 7982.40 ~ 9429.00 Hz, 4L 0.04~1.40s,
I 4517% 4y 6 890.60 ~ 8 785.50 Hz, #i# %5 & Ny
663.00 ~4781.50 Hz, n=86 (% 2).
22 RREREGY

R T BT AN S s AT A AL RS
Hopth K SRS ARG, MERER S AT &
&gy, ng KRN 2 B EE HA R
W (B 1d). 6T 16 IAMRIHREZ g,
H 1459 M) THTF . F¥EAAE L~ 17

K2 KRERESNFHREUNG 7S 75 AR E

Table 2 Characteristics for six types of vocal of Fire-tailed Myzornis

A 7 i BESE (Hz)  SEdi% (Hz) EEmffE (s) SR (Hz) PR TERE (Hz) I
\Vocal type Min frequency Max frequency Duration Peak frequency  Frequency breadth Note number
EagieR s dile =
ARG (N=278) g o400 4171088 8086.71 446974 0054001 8074.80 +670.35 1671.87 £586.07  1.00£0.00
Single-syllable contact call
EagieR s dile =
DA (N=485) 5001 17 430005 861373432764 0324011 7960.82 £316.43 1848.86 +1694.92 2.79 +0.96
Multiple-syllable contact call
PRA ST (N =86) 671590 4112107 §634.99 £30457 0374024 7824.08 £428.10 1922.60 £962.08  3.44 +1.83
Contact call with juveniles
S dile =
iﬁ;fcﬁl (n=1459) 4687.82+863.80  7668.27 +456.78 0254016 6594.03+£66524 2980.45+626.35  4.42 +2.64
ot
ga'l%e”i ”nE'g (n=280) 441748 +1739.60 837153453640 078043 7012.45+922.68 3954.04+1688.85 10.19 +5.35
N, 1Y =
A (n=364) 691615454813  8747.45+54528 081+0.64 778415448550 183130439547 640 £4.30

Nestlings’ call

KR HARYICLIPIE + iR (4 H . These figures were listed in Table 4 with Mean =standard error (SE).
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AT, BRI N 2 843.20 ~ 8 177.80 Hz,
= ZN 6 835.50 ~ 9 666.50 Hz, £74E 0.03 ~
0.92s, IEAHF N 5729.68 ~7241.32 Hz, #iF
B 2N 1670.96 ~ 3994.15 Hz, n=1459 (%
2). X 6 HEIEIAFTE LSS, FIbAHAE
24 Kruskal Wallis #6536 81T 52 2 1 22 AR 56,
BRARSIE (2 = 493509, P < 0.001). =4l
R (42 =519.412, P<0.001). FFEERIA] (2=
495.281, P <0.001). WA (4? = 268.165, P <
0.001). HIRTEE (42 = 416.724, P <0.001)
M4 (2=371.846, P <0.001) Mak[aj¥y
ZE RN R,
2.3 57 RN RL SNy

X—8 2 HAE S BT s, ARE
FEARTHE, 20 4 APTBIESE 9 d, k15 342
MIF (£2, Filed. F1MHBE N1 ~ 8
FU%, A S 7RI BN AR D 75 9 HLUR BE K H
B— IRFUTS 2 gy, S ng /s s A
TEW . 52 NTECN 9~ 13 HiEk, MBS

ZEBAEERE 1 ANETHIME, S5
B IYANE ;5 3 AN BN 14 ~ 17 HiE,
At 1 1) NS 7 AT AR — IR T ) 2 S T
Ay AP BONH KT 18 ~ 20 HiEg, 4
B R S RS (> 20 HES) [pIng s
L (B 2. R HTRI, M9 Hid 2
oSS (r=054, P<00D) 5
H#g 2 IEMH G, L FFRnt At fE B 6  3 n
(r=0.42, P<0.01); BHF (r=-0.21,
P<0.01) B H &K, MR (r =
-0.03, P>0.05). Hf&M*E (r=0.03, P>
0.05) MEEMMZE (r=0, P>0.05) AkEH
W4 T AR A o

S 3 3 55 H K4 [ Ny 3k 364 M) F .
TPHEAATA 1~ 26 Mg, BRARSIRA
432150 ~ 8 211.60 Hz, 4% N 7 281.90 ~
9840.10 Hz, H¥4: 0.04 ~ 4.74 s, WEHHEN
6029.30 ~ 9 130.10 Hz, #Hi= % N 986.80 ~
3333.60Hz, n=364 (£2, E2).
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Fig. 2 The spectrogram of the beg call of different age of the nestlings of the Fire-tailed Myzornis

X908 N 4% . Photographs of nestlings with different ages were taken by LIANG Dan.
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2.4 FRSNgRE
BN 2 R E R 2 RN s,

T B, A BAERE S FT 2, BN
BRI, AEFFRAERRIIIRE, KA
DRNSRE . R ) RS SRR AR Y B B A 2

(B 16, FFFEARAGEH 2] 6 R AMMAIL 280
ANEIEA]F, AT X 18 AgRERL (14 3),
AT H L~ 27 N5, BRI 1 143.40
~7980.20 Hz, fHmMii# )y 6 256.20 ~ 9 797.30
Hz, ##420.06 ~ 2.22 s, W44 )y 3 100.80 ~
8613.30 Hz, X %E/% A 1 203.20 ~ 8 454.20
Hz, n=280 (¥ 2).
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(RIS AL SR, BT A 5 (1) 2, £ 8 S A ) 15 e g
BT TVEAIESR . KRERRS IR g Y F1 2 75
HRZE I Y (1) 6 ARG A5 SR (8] 1) 22 5 350+ 53
BE, XS H R OCRBUL M A HEMKE
(Sylvia conspicillata) 7 )4k 8] 22 5 AHABA
(Palmero et al. 2012). MRS MY 1) 22 54445 Bl
T [ o S AN TA] (R AH AR, FT DAY S5 40 =
B PR Beeke 1 3 iR O A 5% 2R I AR M S gk i
ZHIHL42 (Dale et al. 2001, Tibbetts et al.
2007),
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Fig. 3 The 18 song types of male songs of Fire-tailed Myzornis
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NG B AT T IRIROSESS, LR Ak I ok R
SRS 2 KR E M, RIS R
N, A AT R ZMENE R R RS IE . Rk
T\ RE A (4P A5 R R 1k S5 4 R Th g . KR
L3RS (1 N REAFDGT LA R T (g Y B R B 4, AR
6 HAAMARAE 51 A& 1AL AR RS IE S Sk
WP B KRR B R ) B
THiAkE (S. atricapilla) (¥ B REAE S48 1,
AN A LA SRS AT e 45 R 7 S B B (1) 244k
(Collins et al. 2009), FAIEFEL T S HE
1 X3 K 3 B A ST 7T (K B AR AR, (HAR
DR E K LRGN NS, HE PR ] i — i
BF SIS AT HIEAL -

S5 1) Z B NG Y S T ARSR 5 A4 S AR Y
R, FLnG ny B A [F] H 8 & A2 28 6 (Marques
et al. 20100, MIBEIZHKRE, KBLRRS4ES
WS 7 (T A E WS TG I, IR TR KA A
h, X 5kET51A55 (Lanius schach) (%4
2006 ) Fl1 XU 4 4 3 ( Tachycineta bicolor )
(Leonard et al. 2006) 4f &1 75 1) & & A A
Bhe bdnn, FREAASTAE AT 2 BN ny i Ar
NG Y GBS 20060 . 4L RS 7 L EA
BWEZHWNER, RES SRS ZERZ
AN )7 S BE5E | Bl (WIE555 2006) .
AHARG I AIAH L, KR ERES S 0 iy A,
19 T 2 08 Y i [ g D AH LG, X R T AR Y
(Spizella passerina) i 77 45 5481 Liu et al.
2009) . K R LR RS A S R 7E R B I AR s EE
WARAHIEW, BT AR, )RR
(AR KT, HE AN TR [k i, B
HPUERR, KRZRRSAE SR H Y= )
WERE), HRSRSLHRE, XEE
A 5 R NS 7 2 ST 1) LY B A 2 2 S H RS 1)
REg Y

B RIGIERHER Z R AA SMEREKRE
5 Z A% (Price etal. 2002, Odom et al. 2014).
ERTRARKEN b, KBRS E M EE
(Moupinia). &Mi#kSJE (Lioparus) FIERY
J& C(Fulvetta) %% % R, 15 W&

(Garrulax) . X% J& (Yuhina) . 75 B J& (Minla)
HH B J& (Leiothrix) 2 R (Cai et al. 2019).
K RZERSNSIE R F 24 2 4 500 ~ 8 500 Hz,
T ARG X RS S28HE, LUl RS A AH
S5 g RS 2 AT — AEAE 2 000 ~ 4 000 Hz, XURS
AR NE =454 2 000 ~ 6 000 Hz, #7ES 2 000 ~
5000 Hz (Rasmussen et al. 2012). MiFE 454
LR, KR SRS N RE A 26 RN T AR A
5HIEM® (Palmero et al. 2012). H MM

(Sylvia curruca) C(Klit 1999) J% 5 T #k %

(Collins et al. 2009) AHMA, %k = HEF94

(Paradoxornis paradoxus) (Xl 15445 1998)

AHAB A JE 535 (Rasmussen et al. 2012) [¥]
WA, M .
B VO AR R E R AR N S 5
A S, AR TT L E K E SRR X K
B R B B SO R TE R AR T ERI, 7
I — IR

2 % X M
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