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Embryonic Development and Early Life History of the Northern Loach, Cobitis pacifica (Pisces:
Cobitidae). Lee, Wan-Ok*, Kyeong-Hwan Kim, Jae-Min Baek, Young-Jin Kang, Hyoung-Zoo
Jeon and Chi-Hong Kim (Inland Fisheries Research Institute, NFRDI, Cheongpyeong 477-815,
Korea)

We investigated developmental stages of embryo and early life history of the Korean
indigenous fish, the northern loach, Cobitis pacifica in 2009 in order to understand
fundamental knowledges for conservation of this species. Eggs were obtained after
hormones injections (LHRH-a, HCG) and were artificially fertilized by the dry method.
The embryo was spherical, separative demersal, faint white, and averaged 1.09+ 0.04
mm (n=20) in diameter. The hatching of the embryo took place in about 48 hours after
fertilization under water temperature of 21.0~ 24.0°C and the newly hatched larvae
averaged 2.8710.05 mm (n=20) in total length (TL). Four days after hatching, the
larvae grew up to 6.8610.10 mm (n=10) in TL and york sac absorption, mouth and
anus opening were shown. Fourteen days after hatching, most of fin-rays appeared
at 10.71+0.34 mm (n=10) in TL and color spots on the body surface were attained.
Twenty six days after hatching, the larvae grew up to 14.88+0.45 mm (n=10) in TL,
and all their fin-rays were formed. Therefore, according to current study regarding
the morphological development of Cobitis pacidica, the conversion from larval to
juvenile stages occurred at 26 days after hatching. Eighty days after hatching, the
larvae were 33.3+ 1.25 mm (n=10), and their body shape and color pattern were similar
to adult fish. In this study, embryonic development and early life history of the nor-
thern loach, Cobitis pacifica show morphological characteristics of Cobitidae family.
We expected that our results can be used as an fundamental knowledges for restora-
tion study of indigenous fish species.
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Table 1. Embryonic development of Cobitis pacifica under water temperature of 21.0~24.0°C.

Time (h:min) Developmental stages Corresponding figure
00:10 Formation of perivitelline membrane A
00:45 Blastodisc stage B
01:15 2-cell stage C
01:30 4-cell stage D
01:50 8-cell stage E
02:10 16-cell stage F
02:25 32-cell stage G
02:45 64-cell stage H
03:30 Morula stage I
04:30 Blastula stage J
08:30 Early gastrula stage (50% epiboly) K
13:30 Late gastrula stage (90% epiboly) L
15:10 Bud stage (formation of the embryo) M
16:50 3~4 myotomes stage N
17:50 10~ 12 myotomes stage O
22:00 18 ~22 myotomes stage P
25:30 26~ 30 myotomes stage Q
30:00 Beginning of heart beating R
38:00 Formation of pectoral fins S
48:00 Hatching T
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Fig. 1. Appearance during development of Cobitis pacifica. Time required for each embryonic stage under water temperature
of 21.0~24.0°C is shown in Table 1. A, Formation of perivitelline space, 10 min; B, Formation of blastodisc, 45 min;
C, 2-cell stage, 1h 15 min; D, 4-cell stage, 1h 30 min; E, 8-cell stage, 1h 50 min; F, 16-cell stage, 2h 10 min; G, 32-
cell stage, 2h 25 min; H, 46-cell stage, 2h 45 min; I, Morula stage, 3h 30 min; J, Blastula stage, 4h 30 min; K, Early
gastrula stage, 8h 30 min; L, Late gastrula stage, 13h 30 min; M, Bud stage, 15h 10 min; N, 3~4 myotomes stage,
16 h 50 min; O, 10~12 myotomes stage, 17h 50 min; P, 18~ 22 myotomes stage, 22h; Q, 26~ 30 myotomes stage,
25h 30 min; R, Beginning of heart beating, 30 h; S, Formation of pectoral fins, 38 h; T, Hatching, 48 h. The bar indi-

cates 1 mm.
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Fig. 2. Larva and juvenile development of Cobitis pacifica in water temperature at 21.0~24.0°C. A, One day after hatching,
4.26 mm in total length (TL); B, Two days after hatching, 4.56 mm TL; C, Three days after hatching, 5.58 mm TL; D,
Four days after hatching, 6.86 mm TL; E, Seven days after hatching, 8.46 mm TL; F, 11 days after hatching, 9.45
mm TL; G, 14 days after hatching, 12.66 mm TL; H, 26 days after hatching, 14.88 mm TL. The bar indicates 1 mm.
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Fig. 8. Growth curve of Cobitis pacifica after hatching
under water temperature 21.0~24.0°C.
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Table 2. Comparisons of egg developmental characteristics in cobitidae fishes of Korea.

Fertilized egg

Hatched larvae

Time of hatching

Species (xam) (o) (water temp.) Reference
Cobitis pacifica (i 83 ; (l)éi) ég? ; (2)?);) 48h(21~24°C) Present study
Iksookimia choii 1.1~1.3 2.8 24h(23~25°C) Song et al., 2008
Iksookimia longicorpa 1.4~1.7 4.8~52 50~T72h(23~25°C) Ko et al., 2009
Koreocobitis naktongensis 1.0~12 2.7 38h(20°C) Song et al., 2009
Misgurnus anguillicaudatus 0.7~0.9 3.4~4.0 1~3d(20~28°C) Uchida, 1939
Misgurnus mizolepis 1.0~1.1 2.6~2.8 24h(24~27°C) Kim et al., 1987
Niwaella multifasciata 1.5~19 51~5.9 6d(10~14°C) Kim and Lee, 1995




Table 3. Comparisons of external gill characteristics in cobitidae fishes of Korea.

. First appearance day*™ Increase da; Disappearance Water
External gill p(pbrace) Y (brace) Y pl;ay temperature
Cobitis pacifica 2(3) 3(5) 7 21~24°C
Iksookimia longicorpa 2(3) 3(5) 5 23~25°C
Iksookimia choii 4(3) 5(5) 12 23~25°C
Koreocobitis naktongensis 5(1~2) 7(3) 10 20°C
Niwaella multifasciata 2(2) 5(5) 10 10~14°C

*days after hatching
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