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Abstract: This paper investigates phylogenetic relationships within the Muscicapinae based on analysis of cytochrome
oxidase | mitochondrial gene sequences { 1 176 bp ). Sixteen species representing six of eight putative Muscicapinae genera
were analysed, and Dicrurus hottentontus and Lanius isabellinus were selected as outgroups . Phylogenetic trees were recon-
structed using the Bayesian ( BI ), maximum-likelihood ( ML ) and maximum parsimony { MP ) methods . The results suggest
that Terpsiphone , Rhiptdura and Culicicapa are distant relatives of the other genera of Muscicapinae, and Rhipidura is a
close relative of Culicicapa . Muscicapa is a monophyletic taxon, but the phylogenetic relationships of Muscicapa , Niltava
and Ficedula are still uncertain. Our results suggest that Muscicapa thalassing should be placed in Niltava . These results
resolve the phylogenetic relationships among some genera of Muscicapinae and provide some molecular phylogenetic evi-

dence for taxonomic research of Muscicapinae .

Key words: Muscicapinae; COf gene; DNA sequence; Phylogeny

WAL (Muscicapinae ) FETEER ( Passeri- ( Cheng, 1994, 2000 ). E NI EBDTELTERAY 5328
formes ) 858t ( Muscicapidae ) { Cheng, 2000), 7E4 FHMALG—, EINZR Sibley & Monroe (1993 )
A A A 328 B, ALK A4 A 53 F  FT DNA ST RCERBHSRAL, SHETR
(King & Dickinson, 1975 ), BE/FMAE 8 )8 40 FF Fawof i) (Muscicapini ) NG ( Saxicolini ); 314

+ MR HE: 2006-11-13; EZHEH: 2007-03-05
ELETE. EFEAREELENTE (30270182; 30270203; 30611140611 ); PEBZERE - IS ERB EREIEHINE,; P&
BRI e (KSCX3-102-0614 ) ERAEETXMESKIME (057K314 )
# JBITEE ( Comesponding auther ), E-mail: leifm @ioz. ac.cn
B—ERE BN, &, BiERE, TEAFNS T RS SHELTER,



202

28

MEHSIE ( Rhipidura - W8 { Terpsiphone T
5 ( Hypothymis ) MBS R d, HABR
(Corvidae . R TR ( Dierini ). E A 2 UERIERT
(Cheng, 1994) 3R ALK, HEETH EA 53
hi8 B MALE ( Rhinomyias ) W58 ( Ficedu-
la ). AWESE ( Niltave ). $5/8 ( Muscicapa ). 77 EHY
B ( Culicicapa >~ T35 /8 ( Hypothymis ) 7 &
{ Terpsiphone )~ WAFERSIE ( Rhipidura o TERAEFT 7
KFG (Cheng, 1994 ) Fali £, HAbw&FdRL AR
FIRIL, BUER ( Yan et al, 1996) K ERE. FF
BN ESE RN ERETW AL ( Monarchinae )5 MacK-
innon & Phillipps (2000) HHFWE. HEBEEE
$EEMBT R E, 2 ERE BER TR
HHE (Zheng, 2005 W FIMEEHFHWREGHAE
$5F ( Monarchidae ), R E F+ h w25 R
{ Rhipiduridae ). T JLEFR, EIMEERRT RS
2T R R B S b — LA (Pasquet et
al, 2002; Voelker & Spellman, 2004 ), {HIXLLAF5T
ZRATREOUHI R ST, MR IR X
— X R RGEMA, LIEAER. BTRESZRL
FAAF AR K F W ( Howard & Moore, 1991;
Cheng, 1976, 1994 ), [EP{ L4555 R 5254
FES T2 ST (L & Zhang, 2004 )

COI ( cytochrome oxidase subunit 1) £ F£2
Rk DNA OB A RSB ER, FHHEEARWHT
5. XTI, MzROFEmASRE, hE

ZW) DNA B RS ERH 2z —, FEEACH ZH
HTEE0 T REHE¥MNR (Hebert et al, 2004;
Weibel & Moore, 2002; Webb & Moore, 2005 ),
i o AR 1B

X 5 2R 5T LA E N B B e R B RS TR
( Cheng, 1994, 2000) 525538 AL NKIE, HhiE
WAL 6 18 16 TR E, XWHE cor EEH 1176 bp
IFFNEAT Tort, RENMENL, AR AR
RN =M T 2SR TM, BENTTRE
FHREUTRETRI SR RRET LR, IR
455325 ) — S S () AR L PR

1 #RfAE=x

1.1 &% &

AR 165, RFESTR K6 B 161
i (1), BRSNS . SRR
AFFs, (R ER SR ST AT SR
1.2 A &
1.2.1 5 DNAEH SR DNA R0 &7 1T
B DNA #2H 357 & SK1205 T HigA T AT
ARARRAT, SRS IR TIRE
1.2.2 PCR ¥ %% DNA JFF)NT  BEE 48 A )
Feo 1455 H7956 (57-GGGTCCGAGTATCCTCG-
3") 1 L6615 ( 5'-CCTCTATAAAAAGGTCTACAGCC-
3" ) Sorenson et al, 1999), H ¥ L H54H; H A
HifE; TER S mAE.

®1 RN
Tab. 1 Study species

ma

Family/Genus name

14 Species

GenBank &S

TWEE B Ficedula BBIESE . zanthopygia
KRS F leucomelanura
HANTEIEES F . hodgsonii
AR e F . hyperythra
¥& MERS F . strophieta

LIMEIESE F . parva

E§8 M. sibirica
FEEES M. foruginea
PSS M . siriata

RIERE M. thalassing

EEALEE ~ . banyumas
TERERALES N . davidi
BREANEE N . sundara

ITERE . ceylonensis
EEHER R hypoxantha
HHE T. paradist
EHAER D . hottentottus
FIRAST L. isabellinus

88 Muscicapa

S E Niligva

RSB Culicicapa
FEE Rhipidura
HHB Terpsiphone
#FEF Dicruridae
{A57 F Laniidae

FEH Locality Accession mumber
BB IT R 2R Suifenhe, Heilongjiang EF422235
BEPO B E Zhouzhi, Shaanxi EF422237
BEPO B E Zhouzhi, Shaanxi EF422238
M)i1%5i7 Yanbian, Sichuan EF422239
Pq)i[Ehi3 Yanbian, Sichuan Er422234
PEF-FF Foping, Shaanx EF422236
PARUEASE Zhangmuzhen, Xizang EF422242
HAYE Wenxian, Gansu EF422243
BRINET IR 147 Slovakia, Furope EF422240
Pq)i[Ehi3 Yanbian, Sichuan Er422241
PY)i[£R52 Yanbian, Sichuan EF422244
BEPO B E Zhouzhi, Shaanxi EF422245
PG )| E 4 Meigu, Sichuan EF422246
BEPO B E Zhouzhi, Shaanxi EF422247
PG AE Miyi, Sichuan EF422248
PEFGREAL Shanbei, Shaanxi EF422249
PEA-E1T Foping, Shaanx EF422250
F7#8 Kinjiang EF422251
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. ETRAR cor BRI IERIER B FE 4 35 0 293

PCR RELEVEFAA 50 uL, & 10 x buffer 5 uL,
25 mmol/L MgCl, 5 1, 2.5 U Tag DNA RGHE 0.5
pl, 2 mmol /L dNTP 5 oL, 34 10 pmol/L % 2 L,
DNA BIARZ N 100 ng, FKE ddH,0 # 5L B4
PR 2 50 uLe €O EF PCR ¥ HRF R : 94°C
TZAEPE 8 min; 94°C7FEHE 1 min, 48°CiE K 1 min,
T2°CIEMH 2 min, 36 T ; 72°CIEH 8 min.

PCR “HHIKEIRE, B HQ & @ BERL I
Fi& nEfraith. AR EWTE- LY L7E
BRRaR, BESRENUIHE, 4ifbfar-9iksg
FiE T AR ARG R AR ABI3730 I 74
17 B o
1.2.3 FEEA5HT % DNA FFAFE NCBI Hi#
17 BLAST M2, LLs{E T3 2 Bin e,
BT RTEN S 2 AR cor BB AT
Ff Clustal X1.8 ( Thompson et al, 1997 ) H{FHAT
AL, LA TRT . $5E1 176 bp FIIE
., FMEGA3.0 ( Kumar et al, 2004 ) 5454 FF
VRIS B G 70 5. HE AL cor Ui, 1T
PAUP4.0 ( Swofford, 2000) BEXTHIRE 1T 4047,
sralfE Mp. ML . REABEXERERMWERK
LI (MP ), RS 58 = {7 s AT AL b 2R,
FUE AR b P78 1.9, FFRH 1000 K
Bol Rk, WE R AW (ML) B, SEm
Modeltest3 .06 ( Posada & Crandall, 1998 ) 155 H %
TERIUERA GTR + 1+ G AR, FHHERE#
®, ®H 100 K 851FE 8%, A, HEFRER
MrBayesV3.1 ( Huelsenbeck & Ronquist, 2003 ) ¥
PHHEE Bayesian W, 1afT 4 AER R, s
150 000 f., B 10 T — .

1.3 5b B

IRAEFEAERT ( Cheng, 1994 ). Sibley & Monroe
{1993 ) F Voelker & Spellman { 2004 ) 35 TRL 5
XEHEARER, AMAREREEER ( Dicrurus
hotten-tottus ) FATLIAAATT ( Lanius isabellinus ) 154
YR

2 &% R

2.1 FISFHESH

col ZEFEPIETRFS a8 AR 2. At
e HF VA 1176 ©, BT R S 385
A, WABRA S 301 T, AL C. G- THREMF
WIEEDRIHN 27.1%. 30.2% 17.8% 24.9%.
M ARERE, A+ T SEHHEST 6
+CEE; a4 BET, CHEEER, CHIY
BERil, FiREERAIIRIESL S = Sl
EH, MES N aRBEERD.

COT B FTFF R S i TR A S T =
%, BRMEAE S TOE. Fikal—EHE
EET PR, mah— Ek, RIS =7 SR
Lk iFn, Bk (E 1),

AP RSB RANE cor B EBLIERE LR
3. TENHESINEC TS (RIFIEP BER)
H12.39%—16.1%; PR 16 M, BAFIREIZE
s (REIEPHESE) H5.4%—14.4%; BEEZ
HBLR (REEPES) 59.7%—15.5%.

2.2 HFELER

X cor #1176 bp BIFINFEAT R LT

Br, Fr#LEY Bayes. ML, MP #LE 2 (a. b c )
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Fig. 1  Saturation plot for the COI transition and transversion
substitutions at the third codon position

& BEA O SR

®: Indicates transition; (] : Indicates transversion.

®2 16T HE col EEMSHREARBESS
Tab. 2 Overall and codon position-specific dynamics of the COI genes for the 16 ingroup taxa

fiz g fiz 8 R A, A {E B %

Position Number of sites Variable sites Informative sites A C G T
275 All 1176 385 301 27.1 30.2 17.8 24.9
BB A st 30 40 23 24.8 23.5 32 19.7
2 2nd 392 1 1 16.8 26.3 15.6 41.3
B 34 3rd 392 344 277 39.8 40.9 5.7 13.6
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F3 BITRE 16 #E 2 TIMERY Cor BERMGRHESEER ( L=/ ) MER/EHR (T=/ )
Tab. 3 Genetic distances { uncorrected P distance, above the diagonal ) and numbers of transitions/transversions
( below the diagonal ) for the COI gene of the 16 species of Muscicapinae and the two outgroups

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1 0.121 0.126 0.136 0.138 0.147 0.132 0.155 0.143 0.128 0.137 0.122 0.127 0.128 0.148 0.129 0.142 0.145
2 96/61 0.132 0.144 0.141 0.139 0.136 0.141 0.133 0.132 0.136 0.129 0.125 0.134 0.145 0.137 0.161 0.158
3 B4/64 96/59 0.054 0.083 0.124 0.111 0.117 0.107 0.111 0.106 0.11 0.099 0.104 0.124 0.122 0.139 0.141
4 94/66 108/61 38/6 0.089 0.124 0.118 0.115 0.122 0.11 0.113 0.121 0.103 0.109 0.129 0.127 0.138 0.147
5 99/63 102764 73/25 78,27 0.13 0.134 0.12 0.125 0.124 0.11% 0.121 0.114 0.122 0.126 0.12 0.139 0.139
6 100,73 93,70 99/47 99,47 10350 0.103 0.107 0.119 0.117 0.121 0.116 0.121 0.123 0.131 0.131 0.161 0.154
7 92/63 92768 91/39 100439 113/44 B85/36 0.104 0.111 0.097 0.104 0.1 0.107 0.107 0.118 0.115 0.143 0.136
8 118764 103763 102/36 99,36 98/43 89737 89/33 0.113 0.104 0.107 0.11 0.111 0.105 0.122 0.113 0.146 0.148
9 10167 92/64 85741 103/41 107740 98/42 89,42 06,37 0.11 0.112 0.116 0.107 0.11 0.13 0.131 0.145 0.148
10 87463 95/60 93,37 92/37 104/42 90/48 72742 83,39 B3/46 0.082 0.087 0.084 0.09 0.108 0.111 0.138 0.136
11 99/62 99761 89/36 09,34 101739 95/47 77745 88/38 BO/43 71/25 0.095 0.085 0.088 0.105 0.116 0.143 0.144
12 90/34 93,50 87/42 100/42 99/43 87/49 73745 89/40 83,53 71/31 80/32 0.087 0.097 0.115 0.114 0.139 0.135
13 88/61 91/56 87,29 92/20 10034 96/46 84,42 94/37 82744 77,22 79721 7527 0.081 0.101 0.116 0.14 0.13
14 89/61 96762 91,31 095/33 110/34 99746 78,48 87/37 RB7/42 82728 76/27 B85/29 71/24 0.114 0.112 0.148 0.138
15 10668 116755 108/38 114/38 109/30 107/47 90-49 99/44 106/47 96,31 89,34 09/36 94/25 103,31 0.129 0.136 0.145
16 9161 91/70 89755 92/57 B5/56 B6/68 73/62 73/55 98/56 81/50 87,49 77/57 R7/50 B2/50 95/57 0.119 0.123
17 99768 120469 97766 96/66 06,67 108,81 95/73 106,66 108/63 97765 98,70 97/66 106,59 111,63 119/64 87/53 0.145
18 98,72 107/79 88,78 97/76 O91/73 100-81 8179 94,80 101/73 95,65 101768 87,72 90/63 89,73 103/68 86/59 108/62

1: FEHY Culicicapa cevlonensis; 2: B ERS Rhipidura hypoxantha ; 3: 588 Muscicapa sibirica; 4. TSRS Muscicapa ferruginea; 5. PERS
Muscicape striate ; 6: FREE IS Niltava davidi; 7: SRS Niliava sundara ; §: WTERS Muscicapa thalassing : 9: (WEEAURE Niltava banyumas ;
10: ZIMENEEE Ficedula parva; 11: TKENESEE Ficedula leucomelanura s 12: TEMTENEES Ficedula hodgsoniiy 13: FEFMERE Ficedula strophiata s 14:
ﬁﬁ@ﬁ&ﬁﬁg Ficedula hyperythra ; 15: Elfﬁnmﬁﬁ% Fieedula zanthopygia ; 16: HHE Terpsipone paradisi; 17: BHER Dicrurus hottentottus 3 18:
W8S Lanius isabellinus o
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Fig. 2 Phylogenetic trees of 16 species from six
Muscicapinae genera

a. Bayes 18 { Bayes ree ); b. ML AR (ML tree ) o. MP 8 (MP wee )
Bayes W57 4 FHU{E. SR, ML. MPRTT A FE{E: boosuap
15, {LER=350%0 bootstrap {8,
Nodes on the Bayesian tree show posterior probabilities. Bootstrap values
are shown above the nodes on the ML and MP trees only > S0% ).

fEHyE Mp SRS, AR 29 413 5] 1 R E A
W, M (L) 5280, —EMEREE (c1) N
0.428, REIEE (RI) M 0.310, FEFEE (HI)
1 0.572. ML. Bayes #J5EH GTR + 1+ G B4,



34 E O BTN cor ERTRTRER G BRI E A 295

F18 3 B H, ML 5 Bayes FI3RTME M 940
fl, MpERE L. 3 HHEH ZFEWERA N
—XFR, EESENT RN HAEREF B
d, FHEHN—F. Bayes W ZFHISE B L WEE
BAh—XcHEMERS. ML 5 Mp # I
BESEMEEX - CREGEERMN. £EN, 348
W R A RIS E — 2, Hib=fMisE S
KB BHERN R FREE,

3 3 i

FBYER ( Cheng, 1994, 2000) #2487 &FFIE
BRETESES N E: WaEE. IM8E. 8E.
FRME. THE. FWE. BREMBEHILE.
R — R e, AREFRE TSR 52K
75% (6/8) PIIE- 40% (16/40) MIF, FERGAK
S b IR B2 R R AT AT, 18
FBY RE AT W TSR A S BUR IR B FERC R
DL B FRRR AR 2 M o

HAERT ( Cheng, 1994 ) 43545 M5 TR EY
— I~ J@. Sibley & Monroe ( 1993 ). Mackinnon &
Phillipps {2000 ). Pasquet et al {2002 ) 554 10
AR, EETHE TR ESEE. Yan et al (1996 )
WEWEITAEETE . Zheng (2005 ) HBFWFE
STEBEEI TR . WA TR S o4
kE, FWEHEE. ILMSE. miESEEE
11.1%—13.1%, MiEE. W8 EEE 3
BIFREER BN 90.7%—12.9%, FHS5iEE. I
BB, WisREMBEEE R TIX 3 B2 RIMREAE
B, AETHHEL Bayes. ML. MP WEF (H 2.
a~ by ¢, Fim A HALE MR A R —
%, BAEBEEMAZE (100% . 99%. 66% ). I
Ah, ERPESEEE S5 R A S E 58K,
MEEXR. LAERE. EEBESEBEK, 45
JBEE. MBEUEE. BT LR, A5k
Fir B R ST A M LB 2ok, SER
FRECHREIE, HEMEHEMSETRPRE, B4
FRITERE 2L, RARZSFiricfut—

mENE SRR ZEA BITF 8 B
I B B R JB. Dowsett & Dowsett-Lemaire
(1980 ). Erard et al (1997 ) AR IR A4 40 E
AL BEAE. FRFESH E S TR 2SR
L, AHENTESECRBIE: Yan (1996) 5 E

WBEIIAEESTH; Sibley & Monroe (1993 ) Y 5
T AR, BRERT R R E; Pasquet
et al (2002) IANAm NS S EHE BRI RHRIE
FIFRGR AR, FREARTNR, HEmeER
a2, Zheng (2005 ) 45 BASSRF 4 57
F9%} ( Rhipiduridae Jo Cheng (1994) Jof5 i B %
BET RSB ASSEL; Parker (1964) IAHTT R
WEBEEAEREMESZ LR, EAHEM
Bayes. ML. MP ¥ 9, %185 RS 5  B4% 0 M
Bh—x, H#EEREMAZE (100%. 95%-
61% ) MIFFIRIR{E ZFRE, ERPERSS
EapsElEE RN, HE 12.1%, MEHEHZ
FERIEIER N 13.7%, SRTREEREHRZ
BIFRE IR R 12.5%—14.5%; ILAt, RS
I RAY S S F S E R R EUNIESE
fiEs Bk, FAMTIE T LR Parker FIVLE, KK
W ESSIE 55 BASERG L REIE, mMEFwER
HE R HA R e A

BEL REE. WE BT R RS RS
ZRE, BN ZERA MES L RNITRIRES
EPEEE. £E. TAHALSHEH. Ali & Ripley
(1973 ) FALE5EITALEE, De Schauensee ( 1984 )
F Lekagul & Round (1991 ) USSR 5350 HR Nilta-
va T Cyornis P11 J&; Cheng (1994 ). Mayr & Cot-
trell (1986) F1 Howard & Moore ( 1980) 458 5
s EEFN N — TR AL IBERETM HLiE
MEEAEREE, HANBNEREA, 7F Bayes W
B, LEEE SR SRk, HENERAE
2, HEREERES; £ ML 5 mp #dh, 88—
BRIETNET S Bayes FHHHEL, PALESE 510588
N— R ARERK. Z6 Likatr, RiFRsE
R BRI cor BEEABERITHITIX =B [H
bR R, BHERREEME, SEEBHEHME
B, IRsE R E G ATy ik ik — AT

A RS R A 2R M B R AR E RS R R —
AL HAVEHT (Cheng, 1994) BIEED K FH
BEVTAREE, 1 Sibley & Monroe (1993 ) {K &S
Fa 2R ER, BHETASETR W Eumyias
B RN, SEmiErbi S LIRF R
G AR AESR, W SILEA&FIT)
BEZR (P=10.4%—11.3%) M TESHEEA
BREFIREES (P =11.5%—12.0% ); I
ZETE R P EGE AR, MEEISEE -,
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EEEESB4HE (96%- 86%- 52% ). B, it
BB S LA0IE BAFRITMFEERLTR, MM
Bo#d, HWALMSE. Lib(E BRI —
AR AT 3 550 Jm Lt 25 Al ) s K
#. DB HBES M, JTHERE SHAS
FiUR I B oC R

B8 . FHoh AR £ 1T F] Peter KANUCH ( In-

SE M

Ali 5, Ripley SD. 1973. Handbook of the Birds of India and Pakistan
[M ] Vol. 8. London: Oxford Univ Press.

Cheng T, 1976. A Synopsis of the Avifauna of China[ M 1. 2nd edition.
Beijing: Science Press. [ #{/EHF, 1976. FE SR HEF
(BIRR ). b BiEdsgit.

Cheng T, 1994. A Complete Checklist of Species and Subspecies of the
Chinese Birds [ M 1. Beijing: Science Press. [ #R4EHF, 1004, H
E LML oEE T e, b B HRE.

Cheng T, 2000. A Complete Checklist of Species and Subspecies of the
Chinese Birds [ M ]. Revised edition . Beijing: Science Press. [ %5
1E%7, 2000. PESEMFLHSEEFKE (B4 I
e BlEEH AR ]

De Schauensee RM, 1984. The Birds of China [ M ]. Washington:
Smithsonian Institution Press.

Dowsett RJ, Dowsett-Lemaire F, 1980. The systematic status of some
Zambian bird [ T, Gerfaur, 70: 151-199.

Erard €, Keith 3, Naurcis RD, 1997. Monarchidae, Paradise-flycatch-
ers and Monarchs [ A ]. In: Urban EK, Fry CH, Keith 8. The Birds
of Africa[ M ]. Vol. 5. London: Academic Press, S08-547.

Hebert PDN, Stoeckle MY, Zemlak TS, Francis CM, 2004. Identifica-
tion of birds through DNA barcodes [ J |. PLaS Biol, 2{ 10 ): 1657
-1663.

Howard R, Moore A, 1980. A Complete Checklist of the Birds of the
World [ M |. London: Academic Press.

Howard R, Moore A, 1991. A Complete Checklist of the Birds of the
World [ M 1. 2nd Edition. London: Academic Press.

Huelsenbeck JP, Ronquist F, 2003. MrBayes: Bayesian inference of
vhylogenetic trees [ J]. Bioinformatics , 17: 734-755.

King BF, Dickinson EC, 1975. A Field Guide to the Birds of South-East
Asia [ M ]. London: Collins Grafton Street.

Kumar 5, Tamura K, Nei M, 2004. MEGA3: Integrated software for
molecular evolutionary genetics analysis and sequence alignment
[T, Brief Bisinform, 5: 150-163.

Lekagul, B, Round PD, 1991. A Guide to the Birds of Thailand [ M ].
Bangkok Thailand: Darnsutha Press.

Li W, Zhang Y, 2004 . Subspecific taxonomy of Ficedula parea based on
sequences of mitochondrial eytochrome b gene [T]. Zool Res, 25
(2) 127-131. [Z M, HEZ, 204. ETRREERE
F b BRI LR IBREPE A S 20 6. sh e,
23 (1) 127-131. ]

stitute of Forest Ecology, Slovak Academy of Sciences,
Slovakia ). Peter BENDA ( National Museum, Insti-
tute of Vertebrate Biology, Academy of Sciences of the
Czech Republic ) A= £t ( §RITE A § K1k
PR). BT (BGAFHHALH ) FEa (%
BRI ). Rak (B-FEHRAE KR
R a5 EAHESITRARGRERST AR
FHF FIRE R B, AL ITE R

Mackinnon J, Phillipps K, 2000. A Field Guide to the Birds of China
[M]. London: Oxford University Press.

Mayr E, Cotrell GW, 1986. Check-list of Birds of the World [ M . Vol.
¥ . Cambridge: Massachusetts Museum of Comparative Zoology .

Parker SA, 1964. Taxonomic position of the genus Culicicapa Swinhoe
( Muscicapidae ) [ J 1. Bull Brit Omnithol, 84: 45-46.

Pasquet E, Cibois A, Baillon F, Erard C, 2002. What are African
monarchs { Aves, Passeriformes ): A phylogenetic analysis of mito-
chondrial genes [J ]. C R Bislogies, 325. 107-118.

Posada D, Crandall KA, 1998. Modeltest: Testing the model of DNA
substitution [ J 1. Bisinformatics, 14: 817-818.

Sibley GG, Monroe BL, 1993. A World Checklist of Birds [ M ]. New
Haven and London: Yale University Press.

Sorenson MD, Ast JC, Dimcheff DE, Yuri T, Mindell DP, 19909,
Primers for a PCR-based approach to mitochondrial genome sequenc-
ing in birds and other vertebrates [ 11, Mol Phylogener Evol, 12
(2): 105-114.

Swofford DL, 2000. PAUP* : Phylogenetic Analysis Using Parsmony { * and
other methods }, Version 4.0b4a [M . Sunderland, MA: Sinauer.
Thompson JD, Gibson TJ, Plewniak F, Jeanmougin F, Higging DG,
1997. The Clustal X windows interface: Flexible strategies for yul-
tiple sequence alignment aided by quality analysis tools [ J 1. Nucle-

ic Acids Res, 24: 4876-4882.

Voelker G, Spellman GM, 2004. Nuclear and mitochondrial evidence of
polyphyly in the avian superfamily Musicapoidea [ J 1. Mol Phylo-
genet Evol, 30: 386-394.

Webb DM, Moore WS, 2005. A phylogenetic analysis of woodpeckers
and their allies using 125, Cyt b, and COf mucleotide sequences
(class Aves; order Piciformes ) [ 11, Mol Phylogener Evol, 36:
233-248.

Weibel AC, Moore W3, 2002. Molecular phylogeny of a cosmopolitan
group of woodpeckers { Genus Picoides ) based on €COI and eyt  mi-
tochondrial gene sequences [ J1. Mal Phylogener Evol , 22: 65-75.

Yan C, Zhao Z, Zheng G, Xu W, Tan Y, 1996. A Field Guide to the
Birds of China [ M ]. Taibei: Kingfisher Publishing Company, 368-
414, [ENERL, BUERY, FR0b3E, FHIE, BRE. 196 DEE
SEY. 5. aERILLLEIHRAR MR, 368-414. ]

Zheng G, 2005. A Checklist on the Classification and Distribution of the
Birds of China [ M ]. Beijing: Science Press, 235-246. [FEJE3E.
2005, PESRGRGHAEF. Jbm. MR, 235-246. ]



