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Egg Development and Early Life History of the Endangered Species Gobiobotia macrocephala (Cyprinidae)
by Myeong-Hun Ko, Woo-Joong Kim, Sang-Yong Park and In-Chul Bang* (Department of Marine Biotechnology,
Soonchunhyang University, Asan 336-745, Korea)

ABSTRACT Early life history of the endangered species, Gobiobotia macrocephala was investigated
to provide baseline data for biological characteristics and recovery. Adult fish were sampled by spoon
net at Hongcheon-gun, Gangwon-do, Korea in April to June 2010. The female’s eggs were obtained
by injecting Ovaprim and fertilized by dry method in the laboratory. The mature eggs were slightly
adhesive and transparent with greyish and average 0.89+0.04 mm in diameter. The hatching of the
embryo took place in about 107 hours after fertilization under water temperature of 23°C and newly
hatched larvae were average 4.6+ 0.16 mm in total length. At 4 days after hatching, they were average
6.1+ 0.20 mm in total length and their yolk sacs were completely absorbed. From 15 days after hatching,
they entered the juvenile stage and reached at 8.6+ 0.67 mm in total length. At the 100 days after
hatching, their band patterns and external form were similar to those of adults, and they averaged
31.5+ 3.32 mm in total length.
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Table 1. Egg development of Gobiobotia macrocephala at water temperature 23°C

Stage Elaspsed Characters Fig. 1

Zygote period

Insemination 00 h 00 min Sperm and egg are inseminated

Swelling 00 h 15 min Swelling A

Blastodisc 00 h 55 min Blastodisc B
Cell cleave period

2 cells 01 h 25 min 2 blastodisc is cleavage C

4 cells 01 h 45 min 2~2 array of blastomeres D

8 cells 02 h 05 min 2~4 array of blastomeres E

16 cells 02 h 25 min 4~ 4 array of blastomeres F

32 cells 02 h 50 min 4~8§ array of blastomeres - G

64 cells 03 h 15 min 8 ~ 8 array of blastomeres H

Morula (256 cells) 04 h 05 min 16 regular tiers of blastomeres I

Blastula 07 h 20 min Flattening produces an elliptical shape J
Gastrula period

Early gastrulation (50% epiboly) 09 h 00 min Early gastrulation K

Late gastrulation (90% epiboly) 14 1 00 min Late gastrulation L
Embryoric period

Formation of the embryo 15 h 40 min Formation of the embryo M

4~ 5 myotomes 18 h 00 min 4~ 5 myotomes, formation of optic vesicles N

9~ 10 myotomes 19 h 30 min 9~ 10 myotomes O

20~21 myotomes 24 h 00 min 20~ 21 myotomes, formation of auditory vesicles and Kupffer’s vesicles P

34 ~40 myotomes 41 h 00 min 34 ~ 40 myotomes, formation of heart, disappear Kupffer’s vesicles Q

Black pigmentation in eyes 60 h 00 min Black pigmentation in eyes, formation of pectoral fins R
Hatching period 107 h 00 min Hatching (50%) S
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mme 2 Bt (Fig. 1A). 4 F 558 Fof] A4 o]
S &= (animal pole)Z° g LT wjHl(blastodisc, 14 E7])
< YAt (Fig. 1B), 2 7] 147k 258 Fof wijuk
of ko] Aot HAstele} (Fig. 1C). 44 71 147} 45
w Foll AL T3l JA A (Fig. 1D), 84 E7]= 24]
05 Foll F&g F3led (Fig. 1E), 164 £7])%= 2412k 25
Foll AL B3t 343 (Fig. 1F). 324 £7)%= 2
7k 508 Fof (Fig. 1G), 644 £7)3= 3X|7F 158 Zol] §
8}9] o (Fig. 1H), A4 7] (morula, 256 A E7))= 4A]7}
SE Sl AL (Fig. 1), ol % d&E A3l 74
ZF 208 Fo| Full7] (blastula)S A stgde} (Fig. 11). 94|
Tt Felle 3l (gastrula)7t HAEe] FESCIA AE
= (vegetal pole) o2 7] AJztsle] e (Fig. 1K), o] ¥
14AIE Folls 90% oS Yol v Wy =244
o} (Fig. 1L). 15417 4082 Zof|= 97 (blastopore)7} |3
H 3 v A (embryo)e] &Fe] FE s 2 (Fig. IM), 184]
7t 00F Foll= 27 (myotomes)e] 4~57)71 AF7]3 <k
3 (optic vesicle)”} A= e} (Fig. IN). 194)7F 308 o
£ 9~10709] LA-e] HFAFH 2™ (Fig. 10), 2442k Fojl
£ 2A0] 20~217)0) 3 ol W=7} PYAE o] E (audi-
tory vesicle)£} Kupper’s vesicleo] 34 =¢ic} (Fig. 1P). o] &
we|7b AREHA 2 )7 Altslel e, 4147 Foll=
34~40 2o 4712 Aol 517] A<tk end Kupper's
vesicleo] AlEt3e}(Fig. 1Q). 60A)17F Foll = wo] 2o
2 AaEglon sleA mejulrl $4=7) Axshech Fig
[R). 54 F 107212kl WAL 50%7} 1l g ol a}od
W} (chorion)& $37 ¥-3}5}30 o} (Fig. 18).
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shrimp ) S A4S AAksiodeh =8 Q5] Y F
£HRT F3o} AeEe] 92 webde] A4s) RRE
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109 3= AA 774058 mm (n=10)2 X gn]
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70 = A=} 254+ 1.83mm,0.135+0.020 g (n=10)°] ..
w 1009e)= AR 31.543.32 mm, 0.209+£0.050 g (n=10)
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y=2E —05x>+0.0004x (R>=0.9885) 2 }e}y}} (Fig. 3B).



Fig. 1. Egg development and hatching of Gobiobotia macrocephala at water temperature 23°C. Time required for each developmental stage is

shown in Table 1, The bar indicates 1 mm.
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2] Gobiobotia macrocephala®] 2§ &A= Choi and o} (Table 2).
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Fig. 2. Larva and juvenile development of Gobiobotia macrocephala at water temperature 23°C. The bars indicate 1 mm. L,: Newly hatched pre-
larva, 4.6:2:0.16 mm (TL); Ly: 1 day after hatching, 4.9+:0.11 mm; L, 2 days, 5.340.34 mm; Ly 3 days, 582029 mm; Lg: 4 days, 6.1+0.20
mm; Lg: 5 days, 6.14-0.34 mm; Ly: 7 days, 6.2:£0.37 mm; Lg: 10 days, 7.7 £0.58 mm; Lo: 15 days, 8.6£0.67 mm; Ly 20 days, 10.040.79 mm;
L)1 40 days, 18.0 1.20 mmy; L,: 50 days, 20.9 4 1.40 mm; L5 100 days, 31.5+3.32 mm.
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Fig. 3. Early growth of total length (A) and body weight (B) of Gobio-
botia macrocephala after hatching at water temperature 23°C. Vertical
lines show SD.

Table 2. Comparison of early life history of Gobininae species
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pugtungia nigra (Lee et al., 2004), &37] Puniungia herzi (Lee
etal.,2002), #12] Coreoleuciscus splendidus (Song, 1977} 4=
Zo| Bo|x FBo] Pseudorasbora parva (Han et al.,2001)
sh= 2ol walch.

AV (n=25)% 3 1,271+908 (205~ 3,361)7} 2 Choi
and Baek (1972)¢} =zt 120~ 13007 ¥} werom, A
Zate] 7] 0.89+0.04(0.83~0.94,n=30)mm= Choi and
Baek (1972)2] 0.8 mmXr} ofzt Zv}. Alskg=9} A&ake] =
715 FaF vlaste] 2, ARkl ME ZHEI7) (Lee
et al., 20088} E77) (Lee et al., 2002)9} A= vj$=sld
o1} EAbe] (Shim, 1994; Ko et al., 2011)¢+ Ev}2} (Baek,
1978), F2-o] (Han et al., 2001), #]2] (Song, 1977) R r}= %
otk Asde] =703 9k (Baek, 1978) Mt Z ot E4F
o (Shim, 1994)2} 2 2-F-2] (Lee et al., 2008), 7+5177] (Lee et
al., 2004), E117) (Lee et al., 2002), o] (Han et al., 2001),
A 317] Sarcocheilichthys nigripinnis morii (Kang et al., 2007)
e} zhopel.

7Y RIAFE £ 23°CollAM 107A17H(4.5) ]
42 % e] Choi and Baek (1972)8] 42 18~21°CeA] 3¢
o] 20 A HolE B, £ A o] 5+ 23°Cx
e et FE3AzEe] v 4hg¥® AL ojutm
Choi and Baek (1972)¢] A3 o] AdF-4AE T3l o
o]xl 7lo] epd Akt A A g pAJRe] Sl 7] el A
sl Az FAsE e 'l WEow wxkd

Species Egg diameter ~ Spawned eggs Timevof Hatching size Days until Days uptil Reference
(mm, mean) (mean) hatching (mm, mean) postlarva juvenile
08~09 205~3.361 107h 44~438
’ 15 P t stud
Gobiobotia 0.9) (1271) 23°C) 46) 4 resent study
macrocephala 3days .
~ Ch d Baek, 1972
0.8 120~1,300 (18~21°C) 6 6 30 ol and Bae
18~20 500~ 700 113h 6.4 5 - Shim, 1994
G. brevibarba (20°C)
11~14 259~1,624 12(3h 49~538 4 15 Ko et al., 2011
1.2 (744) (23°C) (5.5)
Microphysogobio - 20h
; ~ 11 31 Baek, 1978
yaluansis 0.5) 276~1,230 (22~25°C) 0.7 ael
Pseudogobio 1.8~22 _ 164h
eSOCUNILS 2.0) (19°C) 38~5.5 3 42 Lee et al., 2008
P;eudopugtungia 1.9~22 1400~ 1900 18? h 57~59 6 44 Lee et al., 2004
nigra (22) (1600) (19°C) (5.8)
. 20~23 1400 ~ 1860 186h 59~63
] ’ ~ 45 Lee er al., 2002
Puntungia herzi Q.1 (1640) 19°C) 60) 7~8 eeeta
Pseudorasbora 13~27 250 ~ 420 183°h 45~55 3 65 Han et al.. 2001
parva 19) (17.6°C) 5.2)
Sarcocheilichthys 25~29 _ 252h
nigripinnis morii (2.6) (15~21°C) 9.6 3 10 Kang er al., 2007
Coreoleuciscus _ 111~114h _ _
splendidus 256 (19~23°C) 52 Song, 1977
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