D000 http://iwww.cqvip.com|

B W F B K 2004, Dec. 25 (6): 522-526 CN 53-1040/Q ISSN 0254 - 5853
Zoological Research

0 HIGEBEERNESEZFZATRRHYRESH

gAx, 7oy, RFEY, BXA', RKEXE AREH
(1. JERIBTAE A ABEEB, LR 100875; 2. WRINIEHB AMR, Wl B0 571158)

WE: AAMAEMIATEEN 10 MEERS (—FRUL) EILTBRMRN, YSENFEERE,
F v8-99 3&F TARB AT A M. WSIBME MRS AEELE. SENE RN, EEMNT R
RYZM. BIEEFHEHFIENH, BMETPIINTHET VLY. S0 ERKEEMNTEHRM
BB TR TUEIR RS . RAEMERTRN L SCRIEBEMES (HVC). Hocik ikl (RA) LIK
WRAEY X B (Area X) 3 M EEMIBEHEEANIER, BFSHIX 10 Hug & 3 R R E o Fing g5 2
PERY 7 TR EAT R KT 10 A&l 7 TRAREATER K, BMER —RHL I, 55 ERK 3 HEHKR
HEHRKR, RRKEELEMBGR. 10 MU &G EEAE MR 7 MR 3 MERERELSIREER

IREREAME; L RA Fl Area X BRI B B RS HH A EB M 9 B S, SHADI2EH DNA
S8 B BB —3,

KEA: GE,; g, REZEARER,; &, 52406, BEM
RESHES: Q959.739 NMAIRIAE: A XERS: 0254 - 5853(2004)06 - 0522 — 05

Cluster Analysis of the Song Complexity and the
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Abstract; The objects adopted in the present study were adult male birds from 10 oscine species obtained either from
wild field or from breeding in our laboratory. When birds were acquainted with their surrounding livings, songs were
recorded, and analyzed by use of VS-99 sound analyzing software. Song complexity was valued through the following sev-
en index: total phrase (TP), syllables in all the phrases (SAP), the syllable types in all the phrases (STAP), syllables
in the longest phrase (SLP), the syllable types in the longest phrase (STLP), the average number of syllable per phrase
( ANSPP) and the average number of syllable types per phrase (ANSTPP). After the recordings finished, we measured
the volumes of three song control nuclei: HVC (high vocal control center), RA (robust nucleaus of the archistriatum)
and Area X. Then, the seven index assessing the song complexity and the volumes of HVC, RA and Area X were clus-
tered by cluster analysis software (SPSS 10.0, significant level = 0.05). The results revealed that song complexity largely
varied not only among different families but also among species in the same family. Three studied nuclei were the largest
in the Mongolian lark ( Melanocorypha mongolica), then in the Eurasian siskin ( Serinus canaria) and yellow-throated
bunting ( Emberiza elegans) . The results of cluster analysis based on the song complexity and the size of song nucleus dif-
fered from each other, and both of them were different from those of traditional classification. However, according to the
cluster analysis of RA and Area X volumes, the Mongolian lark could be distinguished from the others, which was consis-
tent with the classification based on the traditional or DNA data classification.
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%I H (Passeriformes) FHIEE (songbirds or
oscines) #5100 f, L& (£ 8 600 F) &
fK—+ L b (Gao, 1992; Zheng, 2002), & &
e RS A B RUARAE . NS B IS IR SR A
Mk, TR, BEER-MAREFTTR
(Brenowitz & Arnold, 1986; DeVoogd et al, 1993;
Brenowitz et al, 1995; Scott et al, 1998; Airey &
DeVoogd, 2000). XFEFS5FAEMNEKER ., £5H-E
REBITHE X (Gahr et al, 1998), [FE7E—EH
B L RBT Ui 5 E E R AR RS
£ (Catchpole & Slater, 1995),

NS B HTANA L SCR AR R b 418 IR B e AR
(high vocal control center, HVC). & 8RR 2
(robust nucleaus of the archistriatum, RA) FIPRM- X
X (Area X) 3 MEHIMIBE KN EREMEEHA,
HVC BEH® ZFEEINEE PR, BREHBHNE
BEXRT—%EshPi RA B, EEZ BT
BB ; RA BERKFRZEIEHE; Area X £
W58 & % % S 1] (NS g 5] 5 (Nottebohm &
Arnold, 1976; Nottebohm et al, 1982; Bottjer et al,
1989) , 3 M B AR L i e T A4 il N9 B 2 3 1) o
DML, HVC B TR K E, B &
BT SCRIR R RA R X BAHXT BB (Zeng
et al, 2004),

EARREN, B 41 FHUEHIM HVC Kk
BSME S et B EH L (DeVoogd et al, 1993);
Gy 8y 425 ) 2% 7 R R At T R A RH R /N 55 M IR R R 1
EBEEHMEE (Gahr et al, 1998; Scott et al,
1998; Airey & DeVoogd, 2000), L #S & F ja]ng
BT Y FEHISEMEERNER, WFHREAR
MERENR I AR ERAFEET L. £F
I, AFFRER S5 A 10 & LR R, &
B AR AT RS iR S R AT, i
10 FIEBHERNEKE,

1 #EMG*

1.1 XEIPARE

A 8 AF 10 MRS (—4FRLE) F
LR, HEAHAE 1. RAEXSNE&Z
EANTEEMAES, HRMATI (RERELE
MRS ). FFSMARE [0S & e — R iH 3 T4
SERENSEY, BERK2~3 H, HHFEIESP
BRRN, AR SERMEMMACE N, X 55ER

Wi, AHAESEEFRRE . RAEXSRER
B 2—8 A, BREN 2—10 A4, HpHH 3—9
H. BRENSRART—%. ARWBRENS
KHFELIER, AHNERZENSZHE—RRM
SmUES, SRAERSRE K, #H SONY
TC-DSM FEHL X FEHLE A KR M 7: 00 B 17:
00 LA RE . REMERBERENL 10 omo F
TG, FVS99iEH TAEWEM (WTIbahrsE X
2, REEW R 12.5 kHz, AT REGE A RH
EEE) #HITEES . EEE RN ESRSH
HOUTRHET (syllable), AREFATAILIMEEE L
B AR, S, IR, RESEETIE] B9 K BE R 4 B
(Catchpole & Slater, 1995), — B FWHM M EE
ol (EiERAIT 2 KEEE), EXA—1TEIE
(phase) . ASLHRA 7 RE R 17 NG 0B B & 2% 1
18R 15 B30 (numbers of total phrases, TP), &
ERE M (syllables in all the phrases, SAP).
EERE T HEEBZM (syllable types in all the
phrases, STAP). B MEIEF & N EHFWTH
(average number of syllable per phrase, ANSPP), &
AMEE BT & B F X F A AH (average number
of syllable types per phrase, ANSTPP), GFhng & 5
KEIE K F IE (number of syllables in the longest
phrase, SLP) MIBKEIERE TAEE (number of
syllable types in the longest phrase, STLP), /g1t
B NSRS 2 MES IR T HHE,
1.2 AUAASAE % E kR I
BRkE, XREA10% (0.25ml/R) &

HEPROEERME, F0.9% 4 HBAKME 4% £ E
HENBRENBREECERER. HE. HRE
25% FEREDFRR R BRI, FVKERYI R HL I )
BY 50 pm BHESERRY ), REFB—, £H0E
Refs, FI OLYMPUS BH2 BB 2 B2 M
BN HVC. RA., Area X W B, B2, H
PHOTOSHOP ¥ it B B AL, A EEZH
E5HSBTREE (150 pm) HFRBUSEE KR,
1.3 ISRES N RALE

KF SPSS 10.0 4t it 844 LA B /N BE B ¥ 9 47
fHE, XTGIRE R &R, 4 DA KRBE
FTREANT. BRSO RAR/NERE, SRR
BEFR, BERZRKFERY 0.05
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2.1 10 TS R NERE K & R

10 PRy @GBS Je Rl 7 MEdR (R 1) HIE
BK, WELERSLP ) 23, MEERMNA 1, B
HFE—ROAR RS, HEERER 7 MR
YK, MEMRERRIHE, BE, 244k
d, & 244K SAP. SLP. STLP 4+ 5l R ¥ £ K
1.73, 23 115 £,
2.2 10 B EHZEAER

10 FHIE BRI HVC. RA. Area X FIALE 2,
TE3MEHEY, FHARNERESEKR, HKES

Br, BEARES M 4 Fg & NER,

10 FH0g A5 RS 0B R B B e 7 SRR R K
R (B 1: D—]) ERMERBMEAHRE:
TP BAST, aMHEY, KE. gEXER
s, FHER. KILE. REMOREER N
UT (B 1D); & SAP WA 4#r, 2GR 5 FER
%, AR MEBWRAEE (B 1E); X STAP
BERNN, OWHES. FKE. ABEXY, BB
B, FHERMELE, 24%, AXHWEMEE
ZBEA— (B 1F), #& ANSPP BT, H

L AL TGRS EREER R, 2XWE. FhAaRFRER
2.3 BRLSWHER R (B 1G), ¥ ANSTPP BK 4, MEML

10 Fhng & 3 Fhoi B 1 B A0 3R 2 AT R I
(B 1: A—C) BRMEREAHM: % HVC Bk
O, MEMSLERARIE; % RA BRI,
WEMMRE., BINEBRHERIET; & Area X BE S

ALY, AME. REMBEBRNRIRET (B
1H) JESLPR LT, LLTHEEFIIRE , & 2L RS
TERBENEE (B IESTLPRE S, £ 424
ST AR, B MRS IS ; 41 32 W 48 AR 800

£1 10 HERGEE R 7 TIER

Table 1 Seven measurements of song complexity for 10 oscine species

T
FHE Fanily FR 4 Species No. of TP SAP  STAP ANSPP ANSTPP SLP  STLP
samples
¥itb &P Estrildidae  FIESCY Lonchura sirista 6 4 28 9 7 2,250 18 5
& $} Passeridae B4 Passer montanus 6 3 10 5 3.330 1.670 6 3
B 5 #} Emberizidae ~ HWRES Emberiza elegans 5 71 230 109  3.239 1.535 7 3
AR Fringilledse  ZT3CHEH Loxia curvirostra 5 60 217 103 3.620 1.720 6 2
HA Carduelis spinus 6 87 87 87 1 1 1
S H 4 Serinus canaria 6 17 151 99 8.880 5.820 23 15
B%F Ploceidae BEESIE Anomalospiza albifrons 6 7 29 24 4.140 3.430 7 8
HRH Alaudidae FHH R Melanocorypha mengolica 5 28 221 121 7.893 4.321 35 15
14 %} Paridae BLE Parus ater 5 59 200 103 3.390 1.746 9 3
I jH# Timaliidae OHEHBYS Leiothrix lutea 5 2 10 2 5 1 5 1

TP: $GiBMM (Numbers of total phrases); SAP: MIEMITF VLA (Syllables in all the phrases); STAP: $iBMEFWALHZH (Syllable
types in all the phrases); ANSPP: BIEIEPHETHEYT IR (Average number of syllable per phrase); ANSTPP: BMEEPI R
FVFFAEH (Average number of syllable types per phrase); SLP: BEEIENZTH (Number of syllables in the longest phrase); STLP: Bk
SEBMT Y RSE (Number of syllable types in the longest phrase)

#£2 10HASEFIR HVC. RA #1 Area X ZHIETE

Table 2 Volumes of forebrain nuclei HVC, RA, and Area X in 10 oscine species (mm?)
Fl4 Family g Species HVC RA X

W IEAH Estrildidae BESY, Lonchura striata 0.23 0.15 0.76
2 #} Passeridae WK Passer montanus 0.68 0.33 1.02
& 5%} Emberizidae HIREE Emberiza elegans 1.25 0.44 1.52
#2F} Fringilledae X ME Loxia curvirostra 0.64 0.4 1.39

M4 Carduelis spinus 0.97 0.48 0.94

44 Serinus canaria 0.86 0.64 1.82
#4145} Ploceidae L 4120 Anomalospiza albifrons 0.05 0.06 0.85
B R# Alsudidae & B R Melanocorypha mongolica 1.41 2.48 2.98
(% #} Paridae B Parus ater 0.24 0.28 0.59
E 8% Timaliidae OTWHBS Leiothriz lutea 0.49 0.16 0.56
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Fig.1 Dendrograms of the cluster analysis by the method of nearest neibour for the volumes of three nuclei and the seven
measurements of song complexity
A: HVC B &R (HVC volumes); B: RA BHAEE (RA volumes); C: Area X B{EAR (Area X volumes); D: 4Hi% 5% (Numbers
of total phrases); E: SIRHMEWHZH (Syllables in all the phrases); F: SiEH SR8 R (Syllable types in all the phrases);
G: BMEEFHFHFHIF W (Average number of syllables per phrase); H: 85-MGHEHHFT & 4T 3 4 Fhalsdic (Average num-
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ber of syllable types per phrase); [: BKAIERIF W (Number of syllables in the longest phrase); J: BMEIHHF HFEH (Num-

ber of syllable types in the longest phrase) .

1: BEXY (Lonchura striata); 2: HWERS (Emberiza elegans); 3: H¥ (Carduelis spinus); 4: %444 (Serinus canary); 5: 41
YA (Loxia curvirostra); 6: ZIMAHE Y (Leiothrix lutea); 7: FHE R (Melanocorypha mongolica); 8: MWW (Parus ater);

9: ¥ ( Eophona personata); 10: BK# (Passar montanus ),
#iE (E1).
3 it i

10 Fhns & 3 FoB F AR SR8 147 B I ke 4y e
FXFR, SERITEY LHFMBEXRARKER,
NEEERBIS . RA K Area X B BATRR L7
MWILERR, REAERLEE LM oFHEE, X
S (Zeng, 2002) I DNA 18 F) i
HAR (Gao, 1992) —F, XHMER, WEHL
FEGKHIFA, W RA B Area X BB AK S
B, HARERG RSN RER, 3 BHEH
RA K Area X MTE R E H# HVC BifRF (Zeng et
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