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ABSTRACT: To study song themes and variation of Yellow-throated Bunting, we obtained and analyzed
recordings from 45 males breeding in 16 deciduous forests of 6 provinces. We classified the 3,245 songs into
a total of 164 song themes and 1,024 song variants according to the identification on the base of difference
(lexicon) in 640 syllable compositions. Males had one to six song themes and averaged 3.5 themes. No males
shared an identical song theme. Males had 5~14 syllables (ave. 9.4) in one song theme and males increased
effectively their repertoire size by changing syllable composition (i.e. adding, deleting, or substituting one or
more syllables) in a single song theme. The number of variants averaged 5.1 (range 1 to 31) per song theme.
Individual variability was highest in the terminal elements of the song. In PCA, the 16 populations are clearly
separated on Co. | based on shared syllable and on Co. Il based on unique syllable. Similarity of songs based
on shared syllables by distance coefficients, showed a pattern of concordance with geography. Pairwise simi-
larity declined with increasing distance among recording sites. 16 different geographical regions by the syllable

were divided in UPGMA tree.
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Table 1. Sample sizes of Yellow-throated Bunting song recording, and
number of song themes and song variants found at each site

Region and No. Males No. Songs No. Song No. Song
study site recorded  recorded  theme variant
Gyeongnam Prov.
Gaduk Island 3 253 13 80
Mt. Gudeuk 3 184 9 92
Yigidae 2 156 9 75
Mt. Hwangyeong 2 116 6 51
Mt. Seunghak 10 832 46 198
Jeonbuk Prov.
Chongup 2 96 7 39
Mt. Naejang 3 197 8 66
Jeonnam Prov.
Tamyang 2 98 5 41
Sungam 3 188 7 62
Gangwon Prov.
Mt. Gyebang 3 322 17 103
Sokcho 2 124 6 33
Wonju 3 200 7 41
Chungbuk Prov.
Daechung lake 2 152 6 47
Boun 2 146 9 48
Mt. Sokri 2 109 6 31
Gyeongbuk Prov.
Sangju 1 73 3 17
Total 45 3,245 164 1,024
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Fig. 1. Sonograms of four song themes from one male Yellow-throated
Bunting (No.2). Different type were comprised of 17 unique
and 7 shared syllables, which are numbered as lexicon.
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Fig. 2. Sonograms showing six variants of one song theme recorded.
Different syllables are numbered sequentially to illustrate
patterns of syllable substitution and deletion or addition..
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Fig. 3. Relative frequency distribution of the number of variants per song in five geographic regions.
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Fig. 5. PCA analysis based shared and unique syllables composition
at different geographic region.
1-Gyeongnam Prov. (A-Mt. Seunghak, B-Gaduk Is., C-Mt. Gudeuk,
D-Yigidae, E-Mt. Hwangyeong )
2-Gangwon Prov. (F-Mt. Gyebang, G-Sokcho, H-Wonju)3-Chungbuk
Prov. (I-Daechung lake, J-Boun, L-Mt. Sokri ),
 Gyeongbuk Prov. (K-Sangju)
4-Jeonbuk Prov. (M-Chongup, N-Mt. Naejang )
5-Jeonnam Prov. (O-Damyang, P-Sungam)
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Fig. 6. UPGMA cluster diagrams illustrating the similarity of sites
as determined by syllable composition of Yellow-throated
Bunting.

Gn : Gyeongnam Prov. (A-Mt. Seunghak, B-Gaduk Is., C-Mt. Gudeuk,

D-Yigidae E-Mt. Hwangyeong), Gw : Gangwon Prov. (F-Mt. Gye-

bang , G-Sokcho, H-Wonju), Jb : Jeonbuk Prov. (M-Chongup, N-Mt.

Nagjang ), Jn : Jeonnam Prov. (O-Damyang, P-Sungam), Cb : Chung-

buk Prov. (I-Daechung lake, J-Boun, L-Mt. Sokri ), Gyeongbuk Prov.

(K-Sangju)

* included Sangju which located 2 province border.
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