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Table 1. Collecting localities, date, and number of specimens of the Subfamily Danioninae.

11 . 1 A No. of Collection
Collection locality specimens date
4. chinensis
1. Suwon : Suwon-shi, Kyonggi-do 20 May 9, 1989
2. Kosong : Chugwang-myon, Kosong-gun, Kangwon-do 20 May 3, 1989
3. Nonsan : Chaeun-myon, Nonsan~gun, Chungchongnam-do 20 Apr. 29, 1989
4. Kochang : Songnae-myon, Kochang-gun, Chollabuk-do 18 Apr. 29, 1989
5. Hungdok : Hungdok-myon, Kochang-gun, Chollabuk-do 7 Apr. 29, 1989
Z. platypus
6. Kapyong : Puk-myon, Kapyong-gun, Kyonggi-do 20 Sep. 14, 1988
7. Yangpyong : Chongun-myon, Yangpyong-gun, Kyonggi-do 20 May 3, 1989
8. Kangnung : Kangnung-shi, Kangwon-do 20 Apr. 2, 1989
9. Yangyang : Yangyang-up, Yangyang-gun, Kangwon-do 20 May 2, 1989
10. Yongchon : Pugan-myon, Yongchon-gun, Kyongsangbuk-do 9 July 18, 1988
Z. temmincki MS type
11. Yangpyong : Chongun-myon, Yangpyong-gun, Kyonggi-do 7 May 3, 1989
12. Inje : Kirin-myon, Inje-gun, Kangwon-do 10 Sep. 21, 1988
13. Yanggu : Pangsan-myon, Yanggu-gun, Kangwon-do 10 Apr. 5, 1988
14. Yongchon : Pugan-myon, Yongchon-gun, Kyongsangnam-do 12 July 18, 1988
15. Namhae : Namhae-up, Namhae-qgun, Kyongsangnam-do i0 Apr. 30, 1989
Z. temmincki MM type
16. Yongchon : Pugan-myon, Yongchon-gun, Kyongsangbuk-do 5 July 18, 1988
17. Namhae : Namhae-up, Namhae-gun, Kyongsangnam-do 10 Apr. 30, 1989
0. bidens
18. kapyong : Oeso-myon, Kapyong-gun, Kyonggi-do 16 Oct. 13, 1988
19. Tanyang : Maepo-up, Tanyang-gun, Chungchongbuk-do 13 Sep. 20, 1988
20. Taedok : Shintanjin-up, Taedok-gun, Chungchongnam~do 20 Oct. 14, 1988
21. Wanju : Hwasan-myon, Wanju-gun, Chollabuk-do 20 Oct. 5, 1988

22. Changsong

: Changsong-up, Changsong-gun, Chollanam-do 20 Oct. 19, 1988
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Table 3. Genic variations of the Subfamily Danioninae.

Number of Mean No. of % of loci Mean heterozygosity (H)
specimens alleles per polymorphic Direct count By gene freq.
(N) locus (A) (®) (Hp) (Hg)
4. chinensgis
1. Suwon 20 1.2 20.8 0.058 0.063
2. Kosong 20 1.3 29.2 0.115 0.128
3. Nonsan 20 1.4 33.3 0.073 0.084
4. Kochang 18 1.6 41.7 0.141 0.159
S. Hungdok 7 1.5 37.5 0.113 0.160
Z. platypus
6. Kapyong 20 1.3 29.2 0.046 0.057
7. Yangpyong 20 1.4 29.2 0.071 0.083
8. Kangnung 20 1.2 16.7 06.077 0.068
9. Yangyang 20 1.3 25.0 0.075% 0.083
10. Yongchon 9 1.3 25.0 0.088 0.086
Z. temmincki MS type
11. Yangpyong 7 1.0 00.0 0.000 0.000
12. Inje 10 1.0 4.2 0.004 0.004
13. Yanggu 10 1.2 20.8 0.021 0.028
i4. Yongchon 12 1.2 16.7 0.017 0.017
15. Namhae 10 1.0 00.0 0.000 0.000
Z. temmincki MM type
16. Yongchon 5 1.1 8.3 0.008 0.023
17. Namhae 10 1.0 4.2 0.004 0.004
0. bidens
18. Kapyong 16 1.0 00.0 0.000 0.000
19. Tanyang 13 1.0 00.0 0.000 0.000
20. Taedok 20 1.1 12.5 0.017 0.016
21. Wanju 20 1.0 4.2 0.010 0.009
22. Changsong 20 1.0 4.2 0.012 0.014
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H5% Hp=0.100, Hg=0.1192 e}o] 579 %
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Yang and Min—Phylogeny of Zacco temmincki

Table 5. Roger’s genetic similarity coefficients (above diagonal) and Nei’s genetic dis-

tances (below diagonal) of the Subfamily Danioninae.

1 2 3 4 5
1. A. chinensis 0.236 0.207 0.165 0.265
2. Z. platypus 1.413 0.419 0.380 0.462
3. Z. temmincki MS 1.647 0.860 0.822 0.375
4. Z. temmincki MM 1.920 0.961 0.186 0.335
5. O. bidens 1.359 0.767 0.981 1.096
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Fig. 1. Dendrogram based on Rogers’ genetic similarity coefficients of the Subfamily

Danioninae.
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Fig. 2. Estimated divergent time based on genetic dis-
tance (Table 5) using Nei’s fomula (Nei, 1975).
A: A. chinensis, B: Z. temmincki MM type, C: Z. tem-
mincki MS type, D: Z. platypus, E: O. bidens
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Evolutionary Study on the Dark Chub (Zacco temmincki) IX. Phylogeny of the Subfamily
Danioninae (Pisces, Cyprinidae)
Suh Yung Yang and Mi Sook Min (Dept. of Biology, Inha University, Inchon 402-751, Korea)

Using starch gel electrophoresis of proteins, we examined variation at 24 genetic loci in five
species (three genera) of the Subfamily Danioninae (Class Pisces, Family Cyprinidae) inhabiting in
Korea. The average degree of genic variation of the Subfamily Danioninae (A = 1.8, P=165
%, H*D = 0.043, Hg = 0.049) was far less than that of the fresh water fishes in general. But the
degree of genic variation of A. chinensis P =325%, ﬁ[; = 0.100, H—G = 0.119) was higher
than other fishes and the value of O. bidens was the lowest (P = 4.2 %, ﬁ; = 0.008,
Hg = 0.008). The average genetic similarities among the populations in each species of A.
chinensis, Z. platypus, Z. temmincki MS type, Z. temmincki MM type, and O. bidens were
S = 0.902, 0.899, 0.990, 0.914, and 0.992, respectively. The average genetic similarity of A.
chinensis to the other species was the lowest value of S = 0.235, whereas that between two
species of Z. temmincki was the highest of § = 0.822. Genetically, Z, platypus is more similiar to
O. bidens than two species of the same genus Zacco. Based on estimated divergent time of 5
species of the Subfamily Danioninae (7.6 to 0.9 million years) it is assumed that they are
speciated during late Pliocene to middle Pleistocene epoch.



