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ABSTRACT

Songs recorded in Chirisan(1990~1993) and Ullungdo(1992~1993) areas were analyzed to inves-
tigate the features and variances in songs of Great tit, Parus major.

Songs of Great tits were identified, most of which were repetitions of phrases composed of
high-frequency note and low-frequency note.

The CV range of the Chirisan Great tit group was wider than that of the Ulliingdo area,
ANOVA analysis level was highly significant (p<0.0001) for Chirisan area and Ullingdo area. In-
ter-regional variance level was significant (p<0.05) in the maximum of low-frequency.
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Krebs 1979, Sasvari 1980, McGregor et al. 1983, Baker ef al. 1986, Klump ef 4. 1986).

Bl 9] song H% ¥ note frequency 9} & note frequency & phrase & 3 A &lo] vt
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Falls et al. 1982).
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ghgpo] ojsfA LEFAlFI™ (Marler and Mundinger 1971, Nottebohm 1972, Kroodsma 1978,

1082, Slater 1983, Baker and Cunningham 1985), °] &= Q=8| A% §2 £ 4L K3 Y
U ol HE Ad i (Payne 1982),
E@ bl A2 el e A 200l B8a UE songe) 3L 7hA M4 ae A

Ao A4, 7L, §5%, 9% F &4 a2l et song2] NG H <l HolE eEld o (Hunter
and Krebs 1979, Morton 1975, Chappuis 1971).

2 A7olAe At &5 % A9l M e gk v o] song S sonogram e & A3}
of song®] 54 2 A ZEe] Wo] 18] i song2] Azt wiolgs Holr mx} g},

ERETRT

A AR ANRE 0 Aol A% 28R 25 £F Qo] BEsHE )
o, At A= 1990~1993d 7HA] 443, &5 oA 1992~1993
A7 HEHAT, B Aol AFH NAFE Ael el M 277, EHE

B A7 song W2 7]e] 2b7] AFE AU A B2 Fte] 203 o]} d&Ho R
SOng“‘° Adeistel AbgEtHar, £ 28e song 2 Al Ystd e, MAel 2~371x ¢ @ o
Fo A 7} Bol AFEElE H W ER 17} Jelgle] B20) o] g5 o)

Song ¥ 58 A8 £ =S 71(SONY CASSETTE-RECORDER TCM-5000EV) &t 43
=271 2 FAL7](SONY PARABOLIC REFLECTOR PBER-330)¢+ SONY F115A DY-
NAMIC MICROPHONE& ¢] &3}o] =831 o).

Song& 1 A& wiAe| FFHe Aol welx FH A7 Gty Uiy exv S 5
9] B7AA A MY A A Hdor 238y} 2ol sl RBite] A4 velvrng
(Donglass 1988) =5 AJ7FS 2.4 06:00 ~12:007H4] =53t th.

elel B8 Sona-graph(Kay Electric Co. Model 7800) ¢} Computerized Speech Lab
(CSL), Model 43005 ¢]-&3}5ch.

HhA song®] JHA|ZF Holeh 2 AqRte] WHolE A7) Al MAT 55~72 song S A& g
AF oI} A7t song o] BA G thE T 2ol 37HA] §l F 2 ol M gl WMol S ZA 5
tH(Fig. 1).
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Lower note®] minimum¥} maximum, higher note ¢} minimum} maximum
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Fig. 1. Example of Great tits strophe. Parameters for comparison : D1=phrase duration, D2=Inter
note duration, D3=Low note duration, D4=High note duration, F1=Low note frequency mi-
nimum, F2=Low note frquency maximum, F3=High note frequency minimum, F4==high
note frequency maximum,

f£o]2] A o9} 2 F+ Robbins F (1986) 7+ Staicer(1989) )l 2J&ll 4188 Rl &Pon, F
23 &o]d = note, phrase, song type, frequency, duration Z°] 1t} Notest ] 4 2
HAT R Bota, H= Al (pause time) glol BolAA] F A& o]ojA] & 4o THE &
g9 71§ F& A9 deo|t) Phrasex & ©]/49] noteEo] BojA] Agle] dFFo] He
e Evhs w3by, song type2 phrase’t JEM = songd] FeNE E 3L, songe & o]
o} phrase’} RojA Aglo] onE FI Y A &9 dHE Tetrh Frequencyvt dur-
ation& oA#{7Fx] ou7t 9ot B AR A= frequencys Fo4E Vel duratione
song notel} phrase”Z} 7}A] &= A 7HE ¢]n] gt}

4 =

Al song typeo| B3

A 4t T4k A Go) M4 ste A FE A FA 0] A A =] 2HlE HABEI o] 3
A= e NAANA AN JAFL FHEE territory song?l F¥H-L 27FHF L, 2709
note2 3h}e] & ©o]FE= FE < 2 note §¥ & 18FH(66.67%) Rl 3702 noteZ 3rte] -
£ o]F & £3<2 3note FFL 77FR1(25.93%) 2™, 4 note F8(7.40%)2 27 A2 Ve
=3

2 note F¥ & FL frequencydl X ¥ frequency® HZAFE 27(66.67%) =2 fre-
quencyt ol A e frequencyll 2 B2 A2l 48 /1A= £5(33.33%) 2 A 9 3
note 3-8 A noted EL frequencytholl Al FHA, AW A notex 7FHA] frequency7} o
e BHE Bojy Ax U (n=4), 1719 R frequency®} 2719 22 RFF 9 =L fre-
quency & 7Hx= AX AR L™ (n=3), 4 note 732 22 frequencytol] 22 2 FE ¥
o] note9} E& frequencyl o & ZFEQ 2719 noteE FAHO ow 27kA] 2ElFE o]
& frequencyoll Al & frequency £ &b/t 818 Holx AU (Fig. 2).
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Fig. 3. The song types use d by 21 male Great tit in the Ullungdo.
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5= AGol M4 stz Al ol A territory song®] §3 -2 21F 7% 29,2 note F3-2 13

Z7(61.91%) 9 2 3 note §3 -2 87}4(38.09%) & JE}RT} 2 note &3 & frequencyoll
A T2 frequency 2 A4 EH & F7(76.92%) 9} L frequency ol A W& frequencytl & &
2 28 F8E 7HAw F7(23.08%) 2 A= o] i, 3note 82 2709 2L BB B
S frequencytf ol A & frequencyt) 2 2871 & Rolx 2t} (Fig. 3).

N2t x|4Zt song |
A3 £5 % xe] 48704 1,604 song g Tl O 2 songel TS Folw | 9jate] A
2 & 717 2] song typed] EA S AZ, AFstA} (Table 1).

Table 1. Summary of results of measurements for sonograms. Values shown are mean=+S.D. The
ANOVA refers to a one-way nested analysis of variance.

Chirisan (n=27)* Ullungdo (n=21)*
Song features

Mean+SD cvV Mean +SD cv ANOVA
No. of songs 902 702
Phrase duration 392.3+115.9 29.6 400.8+ 91.0 22.7 NS
Low note duration 123.4+ 36.7 29.8 142.5+ 51.6 36.2 NS
High note duration 97.9+ 30.6 31.2 103.6x 29.0 28.8 NS
Inter-note duration 93.8+ 18.6 19.8 89.1+ 10.2 114 NS
Low note frequency minimun 3561.2+505.9 14.2 3523.5+277.9 7.9 NS
Low note frequency maximum 5885.8+711.5 12.1 6243.4 £465.9 7.5 P<0.05
High note frequency minimun 4997.3+780.9 15.7 5215.7+193.7 3.7 NS
High note frequency maximum 7726.4+£743.1 96  7812.1+392.7 5.0 NS
No. of notes per phrase 2.3+ 0.63 25.7 2.3+ 0.47 20.2 NS
No, of notes per song 11.6+ 6.5 56.0 10.0x 2.3 22.9 NS

* AVOV A were significant at P<0.0001, NS=P>.05

A4t Ao vk song?] EA F song ] ol AG(CV) = duration®] frequency B.th& 44
Aoz g4 o7t A3t Ao Z kT 7} song® note7} 7} ol 7} A skt

5% AH9 songe] A% ANA 0= duration®] Ao frequency B H = iAo
2 oAl g4 Ugkew 7 song¥ note 5+ X & 4r A Y noteF2] Wol Al 55,08 T
AL 22,9 FEoloy 3% A WolAlF £Eo2 Bu L HolAF S BHT

E3 BARME At 74 A E /A e one-way ANOVAE 33 A7) #jg) 4t x] o9
BE song® EAo] ina #9354 JEhgt(P0.0001), A A7l Rl A= low
note frequency®] maximumgt(F=3.93, P<0.05)%te] 2u)7t de 22 Uttt ol F A
Aol B songe AU A AHZEE] Wolrt A|Hzke] Wojutt P AdeE AL YeElH
g A Ao vhA] songo] 2% A AR AF 08 RE song EA 9 #HolAS5I =
A el AR Wolrt 8 Hvke A4 AL vy} o thefdhs RS Qi)
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A song®] THekdt 5450 Wole R A aflel 95ty Jehdh(Mundinger 1982).
kAl (Great tits)EL VR AL x99 (woodland)ol A& W7 @2 X9 (forest) ® ot}
maximum frequency”} % 3! song phrase ] frequency range”} =31 Z} song phrase 2] note4*
7} 28 Aoz vay o] v Morton 1975, Chappuis 1971, Hunter and Krebs 1979).

A 43 2 5 29 uhae] ¢ x]H7ke] o]z low note frequency ] maximum%
o] T A ¥zte] #ol& vrEM AL A2l 2t X 9] WAl song phrase?] note 7t H 1t 2.447H
gor, 2% 2de HF 23372 XK Fe HAle} 55 92 v+ song phrase
9] note Foll A A9l & A2 IR {242 gtk olx 1Al 9] songel 24 9] Wxeof
o]s| A shAo] BAabE =) 2o A7t ¥ 29 4 maximum frequencyZ} minimum fre-
quency Rt} FAte] 1] AE 7] wiZo] A2 do] W& forestol Al He]7tA] 42l AEE 3
2%e frequency® AZ 3 Ago] U7l dEeolgt AzE i (Morton 1975, Chappuis 1971,
Hunter and Krebs 1979). 23k Ao A= 2 & songd] EA o] o}F F-ouw|3 Aoz vebd
o2x K iat 5o M sE vhle 238 XA /MA 2 song typeo] AW
olBt}l B]e t] th3 durationo] £ 39 frequency H T} A Eo]A] Qclo g AL}
g & Uk

o] g 7RA7te) st songe EFo] M2 thE /A TR 8002 e o] 2
&l Mz O A E dasles ol obdrl AztEn, AAZ B = song g =W E Y
el AA e SA4H EA os) MAAAe] dojd 4 d e (Weary and Krebs 1992), 7 A
Aol ALg-5 & songe] EAL AMAETY Wolrt AsHA vdehde A dke] 5 (Weisman ef
al. 1990, Falls 1982, Robbins ef al. 1986, Ficken ¢t al. 1985), WA Z 22 &}7] 913 songe] &
AL frequency durationo] 7R ¢l Aol o g8 m] 2},

ol#]§t A vl 99 tE F& Ao g 3§ playbackdd AFRRANME 72 FHE
vl itk (Falls 1963, 1969, Bremond 1978).

olxx 72 Ayt 2 WA Fet AAHQ] Al ubE Bl T2 1% song s
°]91#] ¥ Aol EEE= ofF e ApolE 1% songe] WolAA| = Yo AAF APt
83t Thonen(1972)9] ¢J3l¥ Willow Tit9} Carolina Chickadeew= X €F o2 M=z HolA
U= KAl noted] FF oz 7 st Haigh vf glof X 93t noteo] F-& o] M
g B W A7 o2 o] Fojxof ¥ At Az} it

= R

8 2

g2 WA (Parus major) 2] song®} B ik 2pol & A7) 8 Add® A AlHA
2k2] (1990, 3. ~1993. 5.) A9 BE &2+ 5% ©5(1992. 3. ~1993. 5.)0A =&
song®] sonogram$ ®A13tdth wAje] songe WRE H2 frequencyE 7}3F noted} B
frequency Z 7}% note 2 3}i}bo] phraseE A sle] wHE- 3l

A GE 2= A A 2] vk A A F Q) Wl AR (CV) 2 o) 5% XH9 HolAFy &
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o ok ofy



220 Korean J. Ecol. Vol, 17 No. 2
osHA Ugkth. 5 A9 z7re) song?) el W frequency @] maximumato] f-213HA vhsit

ol

OF0

o

=
l—l

Baker, M.C. and M. A. Cunningham. 1985. The biology of bird-song dialects. Behav. Brain
Sci, 8:88-133.
Baker, M.C., T.K. Bjerke, H. Lampe and Y. Espmark. 1986. Sexual response of female
Great Tits to variation in size of male’s song repertories. Amer. Natur. 128:491-498.
Bergmann, G. 1980. Die Verdnderung de Gesangmelodie der Kohlmeise Parus major in
Finnland und Schweden, Ornis Fennica 57:97-111.

Brémond, J.C. 1978. Acoustic competition between the song of the wren (Troglodytes
troglodytes) and the songs of other species. Behaviour 65:89-98.

Chappuis, G. 1971. Un example de linfluence du milieu sur les emissions vocales des
oiseaux: 'evolution des chants en forét équitoriale. Terre Vie. 25:183-202.

Donglass, A.N. 1988. The importance of invariant and distinctive features in species recog-
nition of bird song. Condor 91:120-130.

Falls, J.B. 1963. Properties of bird song eliciting responses from territorial males. Proc,
13th Int. Orn. Congr., 259-271.

Falls, J.B. 1969, Functions of territorial song in the Whitethroated sparrow. In R.A. Hinde
(ed.). Bird vocalizations. Cambridge Univ. Press. pp. 207-232.

Falls, J.B. 1982. Individual recognition by sounds in birds. I» D.E. Kroodsma and E. H.
Miller (eds.). Acoustic communication in birds, Vol. 2. Academic Press, New York.
pp. 237-278.

Falls, J.B., J.R. Krebs and P.K. McGregor. 1982, Song matching in the Great Tit (Parus
major) : the effect of similarity and familiarity. Anim. Behav. 30:997-1009

Ficken, M.S., R.W. Ficken and K.M. Apel. 1985. Dialects in a call associated with pair
interactions in the Black-capped Chickadee. Auk 102:145-151.

Gompertz, T. 1961. The vocabulary of the Great Tit. Brit. Birds 54:369-418.

Gompertz, T. 1968. Results of bringing individuals of two geographically isolated forms of
Parus major into contact., Vogelwelt (Beiheft) 1:63-92.

Hailman, J.P. 1989, The organization of major vocalizations in the Paridae. Wilson Bull.
101:305-343.

Hultsch, H. and D. Todt. 1981. Repertoire sharing and song-post distance in Nightingales
(Luscinia megarhynchos B.). Behav. Ecol. Sociobiol. 8:183-188.

Hunter, M.L. and J.R. Krebs, 1979. Geographic variation in the song of the Great Tit
(Parus major) in relation to ecological factor. J. Anim. Ecol. 48:759-785.

Hutchison, R.E., J.G. Stevenson and W.H. Thorpe. 1968. The basis for individual recog-
nition by voice in the Sandwich Tern (Sterna sandvicensis). Behaviour 32:150-157.

Klump, G.M., W. Windt and E. Curio. 1986. The Great Tit’s (Parus major) auditory resol-
ution in azimuth. J. Comp. Physiol. A 153:383-390.



June 1994 Hahm & Paek : Song Variations of Great Tits 221

Krebs, J.R. 1976. Habituation and song repertories in Great Tit. Behav. Ecol. Sociobiol.
1:215-227.

Krebs, J.R. 1977. The significance of song of repertories: the Beau Geste Hypothesis.
Anim. Behav. 25:475-478.

Krebs, J.R., R.A. Shcroft and M. Webber. 1978. Song repertories and territory defense in
the Great Tit (Parus major). Nature 271:539-542.

Krebs, J.R., B. Stonehous and C.M. Perrins, 1977. Song and territory in the Great Tit.
Evolutionary Ecol. pp. 47-62.

Kroodsma, D.E. 1978. Aspects of learning in the ontogeny of bird song: where, from
whom, when, how many, which and how accurately? In G. Burghardt and M. Bekoff
(eds.). Development of behavior. Garland, New York. pp. 215-230.

Kroodama, D.E. 1982. Learning and the ontogeny of sound signals in birds, Vol. 2. Aca-
demic Press, New York.

Lehtonen, L. 1954, Talitiaisen, Parus m. major L., laulurhtmii-kasta ja dantelystd vuoden
eri aikoina, Ornis Fenn. 31:99-155.

Marler, P, and P. Mundinger. 1971. Vocal learning in birds. I» H. Moltz (Ed.). Ontogeny
of vertebrate behavior. Academic Press, New York. pp. 389-450.

McGregor, P.K, J.R. Krebs and L.M, Ratcliffe. 1983. The reaction of Great Tits (Parus
major) to playback of degraded and undegraded songs: the effect of familiarity with
the stimulus song type. Auk 100:898-906.

McGregor, P.K. and J.R. Krebs. 1982a. Mating and song types in the Great Tit. Nature
297:60-61. ’

McGregor, P.K. and J.R. Krebs, 1982b, Song type in a population of Great Tit (Parus
major) : their distribution, abundance, and acquisition by individuals. Behaviour
79:126-152.

McGregor, P.K., J.R. Krebs and C.M. Perrins. 1981, Song repertories and lifetime repro-
ductive success in the Great Tit (Parus Major). Amer, Natur. 118:149-159.

Morton, E.S. 1975. Ecological sources of selection on avian sounds. Amer, Natur,
109:17-34.

Mundinger, P.C. 1982. Microgeographic and macrogeographic variation in acquired
vocalizations of birds, In D.E. Kroodsma and E. H. Miller (Eds.). Acoustic communi-
cation in brids, Vol. 2. Adacemic Press, New York. pp. 147-208.

Nottebohm, F. 1972. The origins of vocal learning, amer. Natur. 106:116-140.

Payne, R.B. 1982. Ecological consequences of song matching: breeding success and
intraspecific song mimicry in Indigo Buntings. Ecology 63:401-411.

Robbins, M.B., M.J. Braun and E.A, Tobey, 1986. Morphological and vocal variation
across a contact zone between the chickadees Parus atricapillus and P. carolinensis. Auk
103:655-666.

Sasvdri, L. 1971a. Investigations on the form and meaning of the vocalizaton of the
Great and Blue Tits. Acta Zool. Acad. Sci. Hungaricae 17:107-117.



222 Korean J. Ecol. Vol. 17 No. 2

Sasvari, L. 1971b. Development of the vocalizations of some Tits species (Parus major, P.
caeruleus, P. palustris, Aegithalos caudatus, Pawnurus biarmicus, Remiz pendulinus). Acta
Zool. Acad. Sci. Hungaricae 17:333-347.

Sasvdri, L. 1980. Differnt responsiveness of Indian and European Great Tit (Parus major
mahrattarm, P. major major) to acoustic stimuli, J. Ornithol. 121:391-396.

Slater, P.J.B. 1983. Bird song learning: themes and variation, I» A.H, Brush and G.A.
Clark, Jr. (Eds.). Perspectives in ornithology, Cambridge Univ. Press, New York. pp.
475-499.

Staicer, C.A. 1989. Characteristics, use, and significance of two singing behaviors in
Grace’s Warbler (Dendroica graciae). Auk 106:49-63.

Thielcke, G. 1968. Gemeinsames der Gattung Parus. Ein bioakustischer Beitrag zur
Systematik, Vogelwelt (Beiheft) 1:147-164.

Thielcke, G. 1969. Die Reaktion von Tannen-und Kohlmeise (Parus ater, P. major) auf den
Gesand nahverwandter Formen. J. Ornithol. 110:148-157.

Thoénen, W. 1972. Stimmgeographische, ékologisohe und Verbreitungs — geochichtliche
studien Uber die Monchmeise (Parus montanus). Orn, Beob, 59:101-172.

Weary, D.M. 1990. Categorical perception of song notes in great tits; which acoustic
features are used and why? Anim. Behav. 39:450-457.

Weary, D.M. and J.R. Krebs. 1992. Great tits classify songs by individual voice
characteristics. Anim. Behav. 43:283-287.

Weisman, R., L. Ratcliffe, I. Johnsrude and T.A. Hurly. 1990. Absolute and relative pitch
production in the song of the Black-capped Chickadee. Condor 92:118-124.

(1994 44 20 )



