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(Table 1, Figs. 1~4),
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Table 1. Stage of embryonic development of Siniper-
ca scherzeri

Times elapsed Development stages** Corresponding
after spawningH)* Perid stagfe figure
1:00 Blastocyst 1 cell 14
1:30 Cleavage period 2 cell begin 1B
2:00 " 2-cell 1C
2:2 " 4-cell 1D
3:10 " B-cell 1E
4:00 " 16 - cell LF
4:40 " 32 cell 1G
5:30 ” 64 cell 1H
6:10 Blastula period 128 - cell i
7:00 " 256 - cell 24
7:40 ” High 2B
9:20 ” Oblong or Sphere 2C
14:30 " 307 epiboly 2D
15:00 Gastrulaperiod ~ 40% epiboly, germ ring 2E
21:00 " 50¢% epiboly, shield 2F
2:30 " 75%¢ epiboly 2G
26:30 " 90 epiboly 2H
30:00 " 1007 epiboly, bud 21
33:00  Segmentation period 4 -somite 3A
35:00 " 8- somite 3B
38:30 " 12 - somite 30
40:00 " 20 - somite 3D
43:00 " 22 - somite 3E
47:00 " 30 - somite 3F
51:00 Pharygula period 36 somite, early pigmentation  3.G
51:00 " 4 3H
54:00 " Prim - 5, beginning of heartbeat 3.
520 " Prim - 15, 44
75:30 ” Prim - 30, blood circulation | 4B
87:00 ” High - pec 4C
9%:00 Hatching period  Long- pec 4D
120:00 " Pec - fin 4E
131:30 " Hatching 4F
155: 00 Larvaperiod  One day after hatching 5A

*water temperature : 21~24C * *cite of Kimmel et al.(1995)
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Fig. 1. Developmental stage of eggs of Siniperca scherzeri(See also Table 1). A, blastocyst stage, 1 hour : B,
2 - cell begin, 1 hour 30 min. ; C, 2 - cell, 2 hours ; D, 4 - cell, 2 hours 20 min. ; E, 8 - cell, 3 hours 10
min. ; F, 16 - cell, 4 hours ; G, 32 —cell, 4 hours 40 min. ; H, 64 - cell, 5 hours 30 min. ; I, 128 - cell

(blastula stage), 6 hours 10 min.
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7 40%-0] AU ¥uj %77 ¥ 2(Fig. 2B),
9A1 7k 208 F ol & 2] E(epiboly)e] A7 2 &9
3 X7t BEFY Al A= AKFig. 20).
14717 308 Folle FHE X7 30% A% F
B3 2 97 A&stg n(Fig. 2D), 15417 Foll =
gl 7] 2 [fE(germ ring)e] Y ey 2 (Fig.
2E), 21A17F Foll &= 50%2] 9| 272 [ReE7F 34
) A THFig. 2F). 23A12 308 Fol&= 75% &) E7)

2 o] = e o]l TR A n(Fig. 2G),
26A1 7t 30 FollE 95% o] X7} daH o
HEF AE T Fol A KFig. 2H). 304} 7 34
© HEIAA X7 A3 A FEo] He
bud”} F8l8]| A H A Wl 7](gastrula)7} ¢85
Ak Fig. 2D. +% F 33A17F Fofl= wialo] A)
Aol AHY] AlFsted 44 Ao 223
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Fig. 2. Developmental stage of eggs of Siniperca scherzeri(See also Table 1). A, 256 - cell, 7 hours ; B, high
cell, 7 hours 40 min. ; C, obong or sphere, 8 hours 20 min. ; D, 30% epiboly, 14 hours 30 min. ; E, 40%
epiboly (gastrula stage), 15 hours ; F, 50% epiboly, 21 hours ; G, 75% epiboly, 23 hours 30 min. : H,
90% epiboly, 30 hours ; I, 100% epiboly (bud), 30 hours.
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ol gk (optic vesicle)7} &4 = A tHFig. 3B). 38
A7 308 Tole 124870 223D, FEE
w3 s 1, o] Z(auditory vesicle)7} BEHIL,
wa] BEo] waE ] Al st thFig. 3C). 404]
7F Foj = 20A 8 7} 2 \date] SR 3ol
ol 2ol A 7] Al Atatn, mel st FEo] ERHFig.
3D). 43217t Fole 2281871 2 nefsh @R}
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Fig. 3. Developmental stage of eggs of Si

A7) 2 ol x 9} 7 FHIHLH, Bl & W3
1 ghAs] 2o HQrHFig. 3F). 51X Fele
368272 nel A 229 4ol RHAUIL,
W3l g Zaaxel Aol FRAUHFIE.
3G, H). 53 54417 Tl & Q5 34712 o) |
wg) Aol utxo] AlzE AR, e E o]
or 28 #ol Cuvier s duct(McElman and Balon,

1985)7} A= en], goo BFe] Bol7] A

i,

niperca scherzeri(See also Table 1). A, 4 - somite (segmentation

stage), 33 hours ; B, 8- somite, 35 hours ; C, 12 - somite, 38 hours 30 min. ; D, 20 - somite, 40 hours ; E,
22 - somite, 43 hours ; F, 30 - somite, 47 hours ; G, 36 - somite (phaygula stage) lateral view, 51 hours ;
H, 36 - somite (phaygula stage) ventral view, 51 hours ; 1, prim - 5, beginning of heartbeat, 54 hours.
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23t A th(Fig. 31). 5647+ 208 Folle 157 9
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Z4 2%t $50] 259 2(Fig. 4D), 1204]
H FolE A dhEe] Wl 129 1153 o) &
gk, BE 71 #e] HAo] guEo) 23 A
o] R, 38 Fe] T AFW ole} Beay
o] ¥ o) HYr F83 g rHFig. 4E). ojw) 9
FAAEL 737t A7) = sl ). o w R
= doo] G AA AFS &w duto] A n

‘& Bl o ¢
an 4, Developmental stage of eggs of Siniperca scherzeri(See also Table l) A, prim - 15, 56 hours 20
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(Table 2, Fig. 5)

F3 £ 13172 308 FolE db e g 2
ZH AFRE AT 28} zole oln] o] Al x|
RPFES E8 A o4k, 107 o] 4te) ojw &
Aol YRt W3 Fole ML Bex
Yo ¥ wgol %‘—F;a?‘f}&i_ﬂ %2 %‘—-5—91 %

£ e oy Aot v Siom, %5} 7o)
(A 7]12k0) 71, prelarva stage)e] AL 5.86~

6.85mm(n=10)°]] 32, TRl FE7= 7z
7} 2.68~2.79mm(n=5)g t}. 23} AT A AGutE
I 1443 g}

& kAN 1% % HAUEL

min. ; B, prim - 30, blood circulation, 75 hours 30 min. ; C, High - pec, 87 hours ; D, long - pec
(hatching stage), 96 hours ; E, pec - fin, 120 hours ; F, prehatching, 131 hours 30 min.
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Table 2. Body weight and total length of larvae,
juveniles and young of Siniperca scherzeri

Day after hatching  Body weight Total length
(day) (g) (mm)
1 0.01< 58-6.8
3 " 6.9-176
9 0.01 81-9.2
15 0.01- 0.03 10.1-129
22 0.03-0.10 12.5-19.8
25 0.07 - 0.20 15.3 - 23.8
57 3.71-6.70 66.5--80.9
82 13.21 - 29.57 97.85 - 126.10
100 18.73-36.20  102.22 - 132.52
150 49.32 - 82.67  154.10 - 175.02
A% zolZch #3 A% Aol 42 g
HoR FHAY A At AE dFE 8
WA 37 Rohok thal shebere £ 8 0
At 23 3 390 vH AAo] 6.98~
7.60mm (n=10)2 73 tfF-7o] +3& &
ka1, 107] o)de] Eotg & oje] ey

2224 S40] 4 ehgiFig. 5B). o| o

£ 2 529 vt 338 H0l9 2ol g

Ak EG FRo) FALET TS} 9 o]
A7 wolv}, FFo| o A4H7] A e 1,
FEE 9 QAo F - mel - A =ejv]e| 7]
234 Boe] W] Agso] 2Bl Pade
#e 2ggeh $3 ¥ 1590 Anan 97

2 10.96~12.8Tmm(n=10)2 A #3}3 thH- 2o

Al=fu| 7t Ayl 2 dta, Falvt ddEH: &
7] #}o] 7] (postlarva stage)oll =238l th(Fig.
5C). ojwi = o H ol ol = Weks] o) 307 o] 4
o] EvtASHA #retar, AE R ¢ AR, A
e A g E tay, ve R e vl sxekd Wt
Gt 53} 259 Fol+ A A o] 15.30~23.80mm
(n=10), A =& 0.07~0.20ge.2 Az A 42}
AR A o Watth o] A& AAE 5o

5719 o] AU E A% 154.10~175.02mm, A 3

Fig. 5. The larval development of Siniperca scherzeri. A, one day larvae after hatching, 6.02 mm in total
length ; B, 3 days larvae after hatching, 7.50 mm in total length ; C, 15 days larvae after hatching,

10.35mm in total length.
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Studies on Early Life History of the Korean Mandarin Fish,

Siniperca scherzeri (Perciformes: Centropomidae)

Wan - Ok Lee, Seon 11 Jang and Jong Yun Lee

Chongpyong Inland Fisheries Research Institute,
National Fisheries Research and Development Agency, Kyonggi — do, 477 — 810, Korea

The early history of Korean mandarin fish, Siniperca scherzeri was studied to obtain some infor-
mation required in aquaculture and reinforcement of natural population. During the period from
June 1996 to July 1997, the mature adults of Siniperca scherzeri were collected from the middle
Soyang Lake at Puksan - myon, Chunchon - shi, Kangwon - do, Korea. The eggs from females were
obtained by injecting HCG or/and GnRH - a and fertilized by dry method in the laboratory. The fer-
tilized eggs, measuring 1.70~2.10 mm in diameter and expanded to 2.20~2.66mm after absorption
of water, were globosity, light orange yellow, separative, submergence and had one large oil globules
of 0.5~0.7 mm. The blastodisc was formed in 1 hour and cleavage started in 1 hour 30 min. after
fertilization, and the intervals of each stage of cleavage was about 50 min. at the water temperature
of 21~247. Hatching occurred 131 hours 30 min. after fertilization and newly hatched larvae were
5.86~6.85 mm in total length(TL) and numerous stellate melanophores were distributed on the
yolk and abdomen of caudal peduncle. The yolk was almost absorbed and the teeth development 3
days after hatching, at 6.98~7.60 mm TL. The head spines and the teeth were largely developed
and all fins were completely formed and became postlarva stage 15 days after hatching, at 10.10~
12.90 mm TL. The body shape and the color pattern were similar to adult, 25 days after hatching,
at 15.3~23.8 mm TL. In 5 months after hatching were reached at 154.10~175.02 mm TL and 49.32
~82.67 g in body weight.

_10~



