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& #(Song Birds)ol] th¥t *|2]% Wo](Geographic Variation)?] A7E FEBF A7 oM F2E F
A7t it 2719 AT & AWM & Fo B songd FRBI TE0] KolE AL Wole
ZHo AU 23U H2Z9 A7 n¥HAF oY M2 AHF e B FIER FE songd

5313l o] Aol el ¥ole A7 2 WA AEE /MRt

B d7arEo] AYH Wele] A9 FoAo thaiA Mayr(1963)= bird songe] Xj2]F oo AT}
ZFol JoA R3] 712 AElg AP dvkn T3 Yot Nottebohm (1972)0] Wl =79 3
2] A& dolid, Moz AR ZFELS A7I7] Hojd AH WAES Az} o, oz
s A% 439 2AAGY FRTY AV & ke Sl LEEH AdE A& AR grh(Assortive
Mating). St 2 31 2F0] 2550 FRU Q] LA S viethe 7o) dasA do. 43T S
ZHFE 280 FAE WA AUA ] HAAZ] o]l A FHQ o] F& Atrh, Al HAA7[e] 2E] 2}
g A o2 St A drt. o2 HANA WAL AAF FA FRelA BAVE FTHOZ o] FABL
= 7Asle Az 4354 9.

Chaffinch(Fringilla coelebs)d)) th§ Thielcke(1969)2] Z7)d 7+ songe] AEF Wole] ey} majol= §
HE 7HA 3 ke AME AFS Aot ol2 e AL & 2 Ui o] 27 AMES songs] Fej= M2
FARE w2 239 MAES A3E tE FEHE Rolx IS onigt). ol folv ETA
o)n)Z 919 2L song Wole] WSS Waln gIrt. e}, Bole) YUH oJule sxje] mela okzre) 3
o] & 7HA 3 glolA Payne(1981) F5 2] song typed 7HXE FHES] A HAQ song groupo.Z B3 9]
©.0y, McGregor and Krebs(1982)= A& 44 A& 7Hxe FAERT 7L ol &3 AASAAM
ERE repertoire®] A A2 BFolgtx st n Ut

A F7}HA] bird song®] A2 A Wol9] Y7 FAHAE AP A3t W /M Eo] At ogrt. dE
<l AL R+ song A4 2 ¥(Song Tradition Model)(Andrew 1985, Slater 1986), 514 -8 7}/d(Genetic
Adaptation Hypothesis)}(Baker 1982, Nottebohm 1972), A}3]2]-8- 7}4d(Social Adaptation Hypothesis)(Craig &
Jenkins 1982, Payne 1981), 7328 7}“d(Environmental Adaptation HypothesisyHansen 1979, Nottebohm
1985)9} W7k & & + Ut

B =adAE B 7198 fAE d43hs A9 v/ 7Hd S A Bt Ba, A2 glo]g] 2
g4t HugAe] o S0l nx o aeln vpAtezE HAATY F2F 847} HojAle 279
song ol B3t =¢)stnAt dirt.

£ £

1. Song A4~ 2 =(Song Tradition Model)
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Andrew(1962)= A7} £ £9] songg SFIEHL 558 945 98 a7 EHE #AF AR S
29 F At AL =3 Yok songs] WolE songS SE3E FANAM AF2 At Lojuin], AETH
ol 284¢& AUA Y= 9A B} AT Atk YolrtA, AAE AteloA songe] FAMIE 1
Eo] o] o JolE AAY songd FFdte A A2 depdo. Ax 23 Uish T3 Atoldl loiA
song?] fAl FElE oA AAY EAAEY ZH Y A, TRAE, Y 27|57 TL 845 &3}
3 ek 23y, song M4 Rl & A7} songS SHgElE 2R A AAle AT W] FHHAAE
TR 953 AAd dig] dF & 5 glod, tsy @Ae] AE WA HFE AT song g5 A A
HaiA s Asx] X3t At

2. 444 A-$& 714 (Genetic Adaptation Hypothesis)

AR HERIS & Fo] XHoE N2 gE FH o B AEH, songs] Aolo] gt PFH
W52 local #3& FASAS I, 21 A} 2150] AT local AFE EAQA AL ES3IA drhe= /M
o] t}(Nottebhon 1969b). o] Zd2 WAL FHZH o2 o|& 7ML glojof &, WG o2 #4
HolA Hdztells @733 2ol & 7FA 31 glofok drt. Songe] WL K] x7]of o]Folzo} in, Wi
< A2 e 3l JdE FR7Fss o 3, a3, YR Ade] Hojd AR Fel g M= F 7}
R glojof @rh(Payne 1981a). Z1&jL} o] ZHAde] Ol B A7) Ao ATMA S ATl UeiA
= Baker(1982c)ol] 2]3l White-crowned Sparrowol| A9k Q1€ F3 3 A2 HojQ FFALo|ol|A] 1E9] song
typeo] Wate] web FF o)A Q) allozymee] sequencer} WEH= Ao 2 s oAt

3. A3]A-$- 714 (Social Adaptation Hypothesis)

49 gae & AN 98 AHH 23 29 & AxF e 715 S LT Jivh(Payne 1982).
5, 2A4dE 72 glE HAY songs FldoE SiM BlAASY 57 2 ANHU FANA o)5S
A ot Relnt. o] AR FH(deceptive mimicry) £-& AFEF A o] &L 2 A Fol| glojA WAl A9
T4 AR FE ole] k. F oA MATF ATHA A SA4E ez A EFAHAA 9
HED Y FAAYE 7HestA Bk Aol o] o]EL2 oA A4 songd] 5ol AAEE LAt 2719
o, E o ZAZL ol AAY $4E IgF¥Te AL /YT B, o] JRAE songs) EFl
1o1A] W17t7](Senstive Phase)E 7Fvh= Zeoltt. W7 ofd JiA|7F BB & A3t A7)l oIk 7
A songe e T & 7IES ofv]Frh(Payne 1982). T Eo] B E ] A7) ¢lE o1 At A
Fol &g oA oF g}, a2, o] o] P4 T A Hd AM S A4 WolE AHE e Yok, HE
Al A9] 3494 HolE ARsrlodle FAFE e AYx .

4. 3173 3-3 7} (Environmental Adaptation Hypothesis)

Hansen(1979) ¢} Nottebohm(1985)= oJ&7jA7} 2153 22 #7434 E4& AYx & 7/HA9 songS &
FoHA =&, ol2lgt Ax 189 song2 250l AESH: FANA He gFE 7K songg A A |
€ Aotk st WAL Aoz 2 HAdA &1 gle BAEE A AAEY 233 2
FRoE o]Fo|FTE ot o] ML $AF 02 AL 2150l M BAA FHA £ songd THE A
ool vlsle] Aple] XA AL fF& 7pAA Frke Aolth oj2id 7H4d & B A(Shy & Morton 1986),
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Table 1. The comparison among hypotheses to explain the origin and maintenance of song di-
aiects,

Hypotheses | Song Tradition Adaptation Hypotheses
The articles Model Genetic Social Environmental
Social Interaction sometimes sometimes yes sometimes
1. by song shearers no difference reduced reduced elevated
2. response to local
vs. alien dialect no yes no no
3. Kin recognition
Habitat of Dialect no prediction homogeneous no prediction homogeneous
Population
Population Dynamics
1. Size of Population variable mostly large mostly small variable
2. Size Determinants no prediction within dispersal social group homogeneous
3. Stability no prediction high mostly los vegetation
4. Dispersal random low mostly high variable
5. Mating Pattern random Assort by natal dialect  random Assort variable
6. Social System no prediction territory/family-based variable by local dialect
Song Development territorial,
1. age at first learning monogamous
2. learning period variable nestling to fledgling nestling to .>1 year nestling to >1 year
3. accuracy of copying variable nestling to juvenile throughout life variable
[level of conformity variable moderate to high mostly high moderate to high
to dialect
Dialect Dynamics
1. origin isolation by chance isolation by dispersal selection for selection for distance
' recognition assessment
2. stability low high high high

o] %% (Cosens & Falls 1984) EFol4 Uehtx gich. #34 A 7he Qudoz Az Gl Ao
o 9T $5e) AEgo2A AF AFFo] feh. B o] 7L SA0)A FAlo|A T1Fo] SAA]
g 4R S5AL AT, BE 48] B4 s Aol 48T, ol 9ol WA 4TEL A
A1) songe] #Ael B HEHo| AL F& 4HY 02 TS B9 EolAA Bk #BY$HY song
S WA SAAS) Polit HE HAU87] At AHgsHE AUAS AT FolAHT TS clRe
SUiAE WHBF) FA3HA Brk(Morton 1982).

#7311 FHEe hE A JHSHE B2l songs] Y5 F, SEolA doluks Bkt AAs)
A79) SHA Pol B A8 BT MU TER Utk B4 o] 7ML & Folohs T F7 N
44e 7HAA B 25e AZ ohE §4%4 53& AN A BokeRolth

olge] MBS FRHOE WA S4B 259 44 TR G4 5SS 45 | wIRITh(Tablel).

5. Q24 izl YlolAl A2l ol
1) Hisketa) ) 2o, o) 2 songe] 5%

) A2 Pl 2 A
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3 oA (Bush Warbler: Cettia diphone)= A} 2 (Passeriniformes), =Aj 2}(Muscicapidae), ¥ 3}g]o}=}
(Sylviinae)ol] &3l £o2, Fo2AN(C. diphone borealis Campbell)?} #5392 Y (C. diphone cantans
Temminck & Schlegel) - 00| W4)7]2) 48 2&RE Zojsha 45E A 1080 FFARLE b

o ungel stk ARV 221 U2tel T3 WS = 2A2) 4ol 4, FolE 155 mm
ol: 7o) ZAolE FA o] 74.5-78.5 mm, YA-L 61-65 mme| Y. mEle] Zol= 43 o] 78 mm, YHe] 60
mm o|Uth BFAEE MEH & & FE 94X, TA Arls F2 GHl g3t ojFoiR e AL
FRE AT Sl e] AT 4671019, &l I Bl 16-19.5 mm, B 0] 12.2-15 mme]H, &} FA|
£ 1419 golth. T 7|78 o UYZ Uehdeh. ol e 2EF, A0lF 52 F2 2on], 4AAE 3
7= 71, A9E 24, $d, A 52 song FE T Hujy]o] glol $-= ALo® FAFHUG AF
oA e 28 Ughe gRately =AY = 2K, obite] 9E LollA 4w, & ZolE 155 mmo]
11,279 Aol 30| ¢ 76-783 mm§l oH, YA L 62-64 mmo] Yt mele] Aol FR ol 79 mm, A
o 59 mm o|Sith. EREIE 425U W 2o BEW F2 ARo] $A /1S AT 54 NS %
Y 2855 AIZFe 9F 14Y AHo|d, ] e 4670018, TFLL 14-168 A=) Boje= F

SR7F dEEola, Avls T HAY MARAZE AFE, AAE, €5, AL, 3F T2E, songd
g FAaE FnAS U] Zd7]QRd vlE dFt $AZ Exe 7R F2elith

@ #=}2HA) songe] £4)

3= 9] songe songe] AwWHE.o LEhE 1-1570€] note® T4 whistle portion} song®] kR
UElLHE syllable2 74 % complex syllable portion®] ¥ HE 02 1} 4 ¢Uth(Fig 1). whistle portion]
note®] frequency: 794-1656 Hz (M+SD=1116.98+212.52 Hz, N=637 song)3{ t}. Song duration 7} 2| 0] 7}

kiHz
7’-

| {
csp

al “-'
.IL

— WHISTLE PORTION ‘comPLEX
SYLLARLE ponncw
Fig. 1. Sonagram of typical song of Bush Warbler male. Bush warbler song was composed of
whistle portion and complex syllable portion. Index: SD (song duration); DWP (duration of whis-
tfile portion); DCSP (duration of complex syllable portion); IWC (interval between whistle portion
and complex syllable portion); MACSP (maximum frequency in complex syllable portion);
MICSP{minimum frequency in complex syllable portion).




58 R B

glo1} dukA o2 whistle portione] A A) song duration®] ¢ 60-70%(9} 3} ¢ 1988)F x}X|351w A | song
duration2 0.8-1.5% (M+SD=1.13+0.15, N=637 song)33 t}.

3Ale & HA7} 1-4M=1.94, N=63)717}2] ¢] song typeE 7FAI T JIA20, 19 H]&-L song typed
170 7FA= A7 AR 6370A Q) 38.1%(N=24), song types 27 7} MNA7} 44.5%(N=28), song typeS
37 7AA = A7t 15.9%(N=10), song typeS 47} 7}A & A7t 4.8%N=3)o] At} A Gl W& sJA7F 74X
E song typeo] ME S N ERA YN G Yo 2 A4F song typed] 7} F7H8ke AU B
AT FEO FIE PYF28AN=6)Z THE Y] vshd B song typed HA1 2 UKL 743 song
typeo] A& AHozE 33} Aoz 5709 A7t 242 dhte] song typeHE 7HAI L AR

3] gh2kA) ¢} songel) 9lo]A] whistle portion®] note®] 427} B-&4-2 whistle portion®] dominance frequency &=
ol x| & GAHS 71X 2 9= ¥HA, whistle portion] note4=7} Z7}51H complex syllable portion®] maximum
frequencyt= o}& T}, Whistle portion duration®] Z el song durationd] 523 842 ZEsti AUt ¥t
™, complex syllable portion?] Z10]¢] ¥W3}+= song durationo] Ft & o2 2 g&g wX 1 YAt

2) $i}34] song9] 2| H Ho]

(1) & sligt=A 9 HF 53] songe] EA

G2 FAxA g AMZE AFE 12744, AZE 7744, S= 671A], G5 270A F 2774A 7L WE2] A
2= 67] A 3570419 songs) 87] WG 7}A] T Mean testES A A3l TH(Table 2). E3}, FRa)¢ts UF
song7te] }o]& obr 7] $)5te] ANOVA testE AAISIY T FRAAEAA G U H2]H-S NNWP| gl
o], UBo] W 56242367, FEIQEA o] P 2.88+080712 F Fzholl QoM EAHOE §-9
1] g zbo] 7} QI THdf=1,60 P<0.0000). DFWP= W § x| Ho] B 992.25+161.1 4Hz o] o, G734 A
A9 HF 1278.67+154.63 Hzol A th. DFWPe oM & F F3zE TAHLZ 9| Qe Aol & Ye
W2 THdf=1,60 P<0.0000). MACSP(df=1,60 P<0.0000), DCSP(df=1,60 P<0.0006)2>.2 z}z} % Zetzto] 2ju]
AE ZolE /AT AR A9 songe] WQle] gloiME F FRzk o7 & Aole AT HFA]
3} FEgeH x| o) glo] F x| €& TE3}A k= songe] E4)-2 NNWP, DFWP, MACSP, DCSPo| ]t}

FRFHAEA N WSl AN F ZH N song?] 87 ¥QIzte] FAHEE gotry] A, F 3
Dol 8l z}z} Correlation analysisZ A A| 8t gict. FEaiet= Aol 9lojAi= NNWPH DFWP(r=-0.6831, n=
27, p<0.001)Z &9 A#AE Jen)Sitt. DFWPS} SD(1=0.5593, n=27, p<0.01), DFWP<} DCSP(r=0.7111,
=27, p<0.001), DCSP2} IWC(r=0.4912 , n=27, p<0.01), DCSP$} SD (r=0.7241, n=27, p<0.001)Z z}z} T4 3
o2 ou] glE %o ARAAE YA WE X Hol| gleIA = NNWPL} DFWP(r=-0.4325, n=35, p<0.01),
DCSP3} DWP(r=-0.4379, n=35, P<0.01)2 ZZ} &9] A#A#AE veliith. NNWP2 DWP(r=0.6203, n=35,
p<0.001), NNWP$} SD(r=0.4736, n=35, p<0.01)= 2zt o] Au#AE Jehiih. £3, DFWPS} MICSP
(r=0.6028, n=35, p<0.001), DWP} MACSP(1=0.4521, n=35, p<0.01), DWP2} SD(r=0.8489, n=35, p<0.001)E
7zt BAXHeE v e %o FFBAE JehNA Rt loiA] song durationF} complex
syllable portion duration& %2] A#AAE 7 & whd, WHol lojAME F3AAZ U ol FHaAY
o 91914 complex syllable portion®] Zo|7} songe] Zolel] & WX Y&E Yebdth A, W9
songoll 310141 whistle portion9] Zo]7} song?] ZHolo] FAFE XL YR, FH LA E &L )
22} g3tth. Songe] AolE AR Alzke) WlE 7 Wle] NNWPSL DCSPo| 22 W FollA = song
o] ZJo]& NNWP7} AAs e whd, Fiafgt] gloi e songe] ZAol& DCSP7F 24 &1 Q18 ofn|dtt.
Frequency@ol JojAE WHol glojA= whistle portion?] dominance frequency”} complex syllable2]
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Table 2. Discriminant function analysis on the eight variables of Bush Warbler songs at southern
coastal localities and inland localities in Korea.

Discriminant function*

1 2
Eigenvalues 6.9548 .8620

% of variance 79.25 9.82
NNWP .63324 .64733
DFWP -.66094 40417
DWP -.32970 53197
IwC .24631 68513
MACSP .62822 .05833
MICSP .36733 -.81332
SD -.27338 -.11618
DCsP 1.00411 -.17543

*Two Function were significant at P<0.0001.

minimum frequencyol] J&-& vIXut, GRS JoiME TS VXA g3 AR ol& WFel oM E
whistle portion®} frequency7} complex syllable®] frequencyol J32 v]X|v} FEsigte] o= J3FE 1
XA F&E vebd.

) 3 AAEAA G HEAY 3 7] song FHH

W& A 9] songd} FRFALEA A G 9] songZhe] S| 2po]7t F A A7k songS ol X W=
712 go}l¥ 7] ¢3}e Discriminant function analysisE 4] A]&}e] song®) 871 Q4 )3 functionl1 ¥} function
2¢] ¥&38} vd 3474 (Standardized canonical discriminant function coefficients)& AF&3}% th(Table 2). ©]
groll olst ] edzke] songell tidt HEHL 98.39%1%1 ). Ul WHlEe IaPA F olF:ne BHIL
song?] A0 oA WA FEHAE & YA F ANHE A F Bdst FE songe] WYL
DCSP, DFWP, NNWP¢] g=o]it}.

6. Song e

£ 9eHoz Aol ol Mool i HAGE R F8 ANl SAZRE dr] AL A
71¢l song& &53}A =AM (Marler and Tamura 1964, Baptista 1975, Grant 1984), -2 z}Alo] glojy AAE
BE o]Fsle] Ax2 FASHA He X YA songS vl $-A ¥ rl(Jenkins 1978, Payne 1981, McGregor and
Krebs 1982, McGregror and Avery 1986). =& A= 5 A9} 22 27/ glojAs AHale] Mofe] Mulo A
HA song® sHdte Aol 7HEdl7lE Stk (Kroodsma and Pickeryt 1980, Slater and Ince 1980, McGregor
and Avery 1986). 221}, Al e] 7ol 3lelA songd] dhgol AA] o] FojA&rtel W& &3 AFE
ol gle Aelolth Qe A9 oA NAZL 1087 o] S =o)X ke EhAdl song S = A&
TS vyt glon, £ EHF Aoy e AR HagA e F2FQ A9l songg Ty FHA)
9] songE 58 FE Jot ol FAEZ vjFol Kol FHuFA e FHRofl 9loJA = song g e 7]
Ztol 5ol HAAE o|F3y] Aol FHE 53t AL AIHAAH, ojF o) songd Y3 e
Ro g padch

Z79 A Pole] Al oA songe] 8ol 250l WARE wuy] Mo o]Fo}x&7}? olw
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E1bo] o] Fol7 T thE Fhd] HFa= Al7|d o]FXE7E WE F8F AuE 7T lcH(Baker
and Cunningham 1985, Cunningham et al. 1987, Lemon 1975). Wkekol| songe] 3}¢ro] BAF Ao o] o) ATHA,
54290 9] A-Zol} & 7RO e A& H5 e 719o] HojAn, HithE ¥4l Fof| g<ro] o] Fo
AA Eohd song®) &F2 3 At ERAG Hese AFE FAANNE 8471 HoA|7) wEoel}
(Baker and Cunningham 1985). Z3 ol = o] 2}3t song?t2] Fe)ol whebr] 23 wolo] Fejrt A= oln
o Aotk 53, HFGFA e} 2L o|F4 27 lolA B4t Mol songe] dhgo] ol Fojhd g0 &
F3F song2 150] thsof] HAAE oo = bl lojA] Fad 847} oA Ao}

&

AE A 3t w22 FA7L HolX & A iE ATEL g¥lol songy Z& B oz A
FHOAE AES T3t A77t $A= A $trh(Lumsden & Wilson 1981). -7 H¢] A g}l glojA] 25|
R7HRY HHES & F L, 22T RE FoM AA EZE Re AdeA @dd 188 24058 7
QA g A%E 714 Al Prh(Cavalli-Sforza & Feldman 1981). 2 8¢50]7 PESo) gisied 159 A
Ho] @EtF o2 Qldte] b Heg dg ZAE) AHardy 1965)0] E& MZ& AZhe olth. 28Ut
AL 2YE "PE}H LY (Behavioral Dirve)'o2H= S| 2 PEHH Fo| UYL HYsh= Aoz
Be aAdE BeYes|a Jlvh(Wyles, Kunkel & Wilson 1983).

S48 %7 BEFF songg 7ML ABFAQ E5}AF] FUE FA T YRS olutE 2Ho g
o} A] song9] 3} Azkel QlolA Aeje] FEolzte Aol AF] YA R Wato] of]} w3 St
ARE 7HA7) HEAAE Rath §AEe] AAES Q717 2/HE A5 vinstE AL WS¢ TrdeA
olF s E&, Aot =RAA vERtE ML FBo £98] S48 e AL Bd 4 Qe
AHdoltt. 2By, fEe AH3) AWNH 279 S4%Y EAES A5 uaE F s 2F9 wale] Ao
€ B3 WA Rtz gle @Aelth 283 AL 279 Fol mElr a2So] PAL A HE 29l
3 S45°] O debdel M 71AH oA gx] e 2F9) ol S48 Wolse ExS
Bl AR 24 Wdolghs §ol8 AMEsla 98 whEoltt whd 21zl QlolA Whelelaba d=A
2 Aol9 Fe) A E5Ae YeElE 2§ SolAU $22 AYdta Yok 27 F FAlolo) el
€ Aol o] A F o] aFAel) XolEH ojwF Jn| S AT eIt e A A5 9RO
2 golgltt. Ik Z2FAbol o Aelo) EAE YA £ SAbgo] ZRAQ S o)2)W 245
A 5457 399 BEHEH T 5450] A 270 YoM gABTn s Aol g 9
€ 3t3 QUrH(Spielman et al. 1974). A 7}A) 9] AFE] QU7 27 YoM F-1F AN E31HQ 2
AR2A S QA 75Tl Y AT APEL A F3l3 YSAE EBE 259 24 EAS
9] 479 7ix= A2 ¥ou A
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