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Egg Development and Morphology of Larva and Juvenile of the
Konoshiro Gizzard Shad, Konosirus punctatus

Kwan-Seok Kim, Kyeong-Ho Han*, Jung-Hyun Lee, Sung-Hun Lee
Chun-chel Kim, Hyun-Jung Ko and Kwan-Sik Jeong

Aquaculture Program, College of Fisheries and Ocean Sciences, Chonnam National University,
Chonnam 550-749, Korea

ABSTRACT : In order to monitor the developmental features of embryos, larvae, and juveniles of Konoshiro Gizzard Shad
Konosirus punctatus, the fertilized eggs were gotton using artificial insemination. Konosirus punctatus were caught in
Mankyung-myeon, Kimjae, Jeollabuk-do at June of 2004, and experiments were carried out in Ichthyology laboratory in
Chonnam National University. Konosirus punctatus spawned draft egg from March to June. The fertilized eggs were
cultured in 19.0~23.0C(mean, 21.27C). The eggs had spherical shape and the diameter is 1.14~1.34 mm(mean, 1.21 mm).
The lens began to appear from 35 hr 53 min after fertilization. At the moment, the movement of larvae was more active,
and the tail was separated completely from yolk, the heart had forms, and melanophore appeared. Hatching was observed
from 37 hr 10 min after fertilization. The total length of the hatched larvae was 4.26~5.30 mm(mean, 4.96 mm), but the
mouth and anus were not opened at the time when the larva had yolk sack, and had 22~27 myometium, and the anus
located just abdominal front of the tail fin, and melanophore accumulated in the eye. Post-larvae used yolk completely after
2 day of hatching, and the total length was 4.96~5.74 mm(mean, 5.24 mm). From 16 days after hatching, the tail had
curved tail end, and appeared the stems for pectoral, dorsal, and caudal fins. At 53 days after hatching, the total length
of post-larvae was 27.11~34.09 mm(mean, 30.11 mm), and the frontal part of head developed like an adult one. At this
time, fins and body are transferred to those of adult Konosirus punctatus. Fishes have a different shape and location of
melanophore even in the same family. This research was tried to elucidate the early developmental features of Konosirus
punctatus, together with species-specific pattern of melanophore.
Key words : Konosirus punctatus, Egg, Larva, Juvenile, Melanophore, Hatched.
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AAZE A7k At 2B o] Ae F4 2xo] SA3 7 Hoje] x7] dde

Qol.
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Aol= o) E(Clupeiformes), 1 Clupeidae) 7=
“d](Clupea pallasii) 3 olg] {72 tiE =™, 4k 2%
mg- Task ojgog 2 du & 2 A gt
s, S-2luel A Ak YB FH o, dE s B
e Aaely ofE 4 o= EddthA 5, 2001).

Hol= oFE A AAROZ 53 83% 357F0] YA
A3, 71 7he-H ol ool 562 18150] 2R3kl 9l
o, $Futels 104 1150] R ith(Yoon &
and Kim, 1988, Choi et al., 2002).
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Fig. 1. The sampling area of the Konosirus punctatus at the
Mankyung in Kimjae, Jeollabuk-do.
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s} A FHE 271712 BEGA ] i Je B 1
w7 g3t ofn2HE AFFHAA Fafst
T AET FAFAY] §4 2] FARA 2
2(1.3%12.5%0.7 m)ol] -85} A58}, A7)
°H2004d 62 5¢ ~20043 7€ 299)9] 2 W=
19.0~23.0C(Ft 21.2T)E FANALH, AL dl5Y
AR W= 30.0~32.5 %(FT 31.5 %)l ATk
AA|ole] Ho|2= WA w5 FE e} (Chlorella sp.)=
S5 PGAIZ] T, rotifer, Artemia sp.& A OZ
aatden, Fab & 25UARE Fof& HFAEE £X
o FH3F3tH(Table 1).

Apx o] e W HAL §5} ASEE 1Y it 207}
YA st I = vF3A(MS-222, Trican methasul-
fonate: Sandos)Z VA1 F, oA 9] 7 H94E YA F
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w3tk
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Aole] £ABL Bel BABOR el §7E AT 3

3.

Holo] WA HAS FAS AT, FA F 4080 Hjwt
259 3(Fig. 3B), 74 $ 1412 3029 &

2A| 710 et th(Fig. 3C).
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B A7 4650l 841 E7|(Fig. 3E) ©atdth 74 & 34]
ZF 158 16M 2 7(Fig. 3F)°ll 2389, 4 % 347t 35

2ol 3242 7|(Fig. 3G)°ll 28t90H, $8 5 4A]7F 458
o 64M327]¢l 23t THFig. 3H).
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Table 1. Food supply of Konosirus punctatus reared in the laboratory
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Fig. 3. The egg development of Konosirus punctatus reared in the laboratory. A: Fertilized eggs; B: Formation of blastodisc, 40
mins. after fertilization; C: 2 cells stage, 1 hrs 30 mins. after fertilization; D: 4 cells stage, 2 hrs 10 mins. after fertilization;
E: 8 cells stage, 2 hrs 46 mins. after fertilization; F: 16 cells stage, 3 hrs 15 mins. after fertilization; G: 32 cells stage, 4
hrs 35 mins. after fertilization; H: 64 cells stage, 4 hrs 45 mins. after fertilization. I: Morula stage, 6 hrs 30 mins. after
fertilization; J: Blastula stage, 12 hrs 55 mins. after fertilization; K: Gastrula stage, 13 hrs 30 mins. after fertilization; L:
Embryo formation, 15 hrs 10 mins. after fertilization; M: 6~7 myotomes stage, appearance of optic vesicles, 16 hrs 20 mins.
after fertilization; O: Appearance of Kupffer's vesicle 10~11 myotomes stage, 18 hrs 30 mins. after fertilization; P: Formation
of eye lens, 18~19 mytomes stage, 23 hrs 10 mins. after fertilization; Q: Formation of auditory vesicle, 24 hrs 08 mins. after
fertilization; R: Mambranous fin and melanophore appeared on the embryo, 25 hrs 14 mins. after fertilization; S: Appearance
of melanophore on the eye and begining of blood circulation, 35hrs 53 mins. after fertilization; J: hatching of embryo; Scale
bars indicate 0.1 mm.
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ATh(Fig. 37). T4 13417 30+20] Hinke] 2/3 A&
QWA Gl 7)o 2814 0 H(Fig. 3K), 0% *3lo] &z
oA g4 F=E o] vieo] A2t LEWAM 4 - 1543
1020l= wiA7F A= 7] Al&sk thFig. 3L).

F F 1677 208l WA 27 FAPHAL, of
o ZHFE 6~7/M7F YEFRTHFig. 3M). 78 $ 1843t
30 A LIV AL, FHFE 10~
11707} YebsthFig. 3N). 74 $ 23417 1029 = #A=7t
AT, ZHSFE 18~19702 Z7Fetth(Fig. 30).

T4 F 2477 88 Fol= o] X7} FA A3 (Fig. 3P),
T B 25A7F 1480 me|Rio] Ul BelE 7] Al
Aston, melfgel UirkA] 2ge] 54 £x7F 28
3t7] AAgE FAl meie] 2R =ejn]7t JAEH 7]
A28k tHFig. 3Q).

4 F 35A7F 5380 A=yt FAE 7] A2k,
A7) RalElo] mejrt doz e 4] FolEuA
A 2 elo] ks om, wjA ko] SA A3}
UebgthFig. 3R). 4 % 37A17F 1085k w27} 22 A
=ejuE @88] S oHA A F3l} A% tk(Fig. 3S).
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53l & 1d4) Aol HAAo] 4.94~537 mm(HT 5.15

mm)E Y7 FFo] Iy, Fol| A=RE MAE7} A3

7HA Boke] 54 AX7} S THFig. 4B).

Bl 5 2959 AojE 4.96~5.74 mm(BTF 5.24 mm)
2 d3po] ShAd] F4E T astdo] wEsy] A&t
%7] Azl FZ &K Chlorella sp.)E 27] A28k, 7+

e

2) F71 Ao
73 3 84Al9] F7] Aol Aol 6.46~7.07 mm(F
o] WA Aol 250l

)21, FL vis ] &L
2 34 237 WA BEsa, skEA=gr] E717}
~5742 #3HE QU th(Fig. 4D).
23t 3 1694 7] Ao W3] 9.66~10.18 mm(H
T 9.96 mm)E A1g] Teto] FoiA] 7] AlFstglen, 7HEA
zejv), SA=ev], mA=ve] E7)7F F4HAT
(Fig. 4E).
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T 11.23 mm)Z w2 =2jn] dero] 45°2 93] Fo A

o gt
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Fig. 4. Morphological development of larvae of Konosirus
punctatus reared in the laboratory. A: Newly hatched
larvae, mean 4.96 mm in total length (TL); B: 1 days
after hatching, mean 5.15 mm in TL; C: 2 days after
hatching, mean 5.24 mm in TL.; D: 8 days after hatching,
mean 6.77 mm in TL; E: 16 days after hatching, mean
9.96 mm in TL; F: 20 days after hatching, mean 11.23
mm in TL. Scale bars indicate 1.0 mm.
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i, kA== 11~12709] £7], SA=gH]d= 11~
1274¢] =71, mejA=evldlE 6+7=13712] &717} ¥/ =
ATh(Fig. 4F).

535} & 2594 $7] 2ol Aol 11.02~12.64 mm(*3
T 11.96 mm)E A =277} £35H ar, 2] SR =g
mloll= 4~5708] 2717} FAH 7] AlAEIAeH, 7teA=
gr 2715 12~ 1470E S718AtHFig. 5A).

23l 5 3895 7] Atoje Ao 15.99~17.77 mm(F
T 16.73 mm)E iR =2 v|7} 2502 Yehtr] AAbste
on, A= £7)& 12~137/02 F718F%thFig. 5B).

73} 3 48UA) $7] Aole 7ol 22.46~24.03 mm(H
T 23.20 mm)Z A =gr] 27| 7~87), SA=Er] =
715 167), mEA=gn] &7)= 25~267), FA=Hn =

Fig. 5. Morphological development of larvae and juveniles of
Konosirus punctatus reared in the laboratory. A: 25
days after haching, mean 11.96 mm in TL; B: 38 days
after hatching, mean 16.73 mm in TL; C: 48 days after
haching, mean 23.20 mm in TL; D: 53 days after hatching,
mean 30.11 mm in TL; E: 60 days after hatching, mean
38.68 mm in TL. Scale bars indicate 1.0 mm.
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S|4t xR ¢ Fele Fol et 21, g
g o7t ok olgd it AZolFe BF
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T S FETHH, 1989).

olE off T Aol Ao, w5E, Hojg, Widol
(Sardinella zunasi)E Hl5&3le] X 2 Engraulidae)®] 24
(Engraulis japonicus), A ¢](Coilia mystus) 5o] #2] 4
28 AHgstal(Chyung, 1977), 7FAH] - (Pleuronectiformes)
olFS fFEE 7Y 2o FATS A, 9 e A
A ke Abgsted], gx13e] x| (Paralichthys oli-
vaccus), g |(Pseudorhombus cinnamoneus)Z H] %3}
7}A4e] ZH(Pieuronectidae) 2] & 7FAH0](Kareius bicoloratus),
Z7FA4e] (Limanda herzensteini), &7}417](Eopsetta gigorije-
wi), B 7} (Verasper variegatus), 27FAF0|(Tanakius ki-
taharai), =t}&](Pleuronichthys coruntus) 5°] & F4
&S s tHHan & Kim, 1997).

Mo} o] Z7)E 1.14~1.34 mmE Uchida et al.(1958)
9] 1.40~1.60 mm9} oi2]2] 1.50~1.75 mm(Uchida et
al., 1958), 219 1.31~1.43 mm(Uchida et al., 1958,
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Han et al., 2004), %X|3}(Pristigasteridac)ol] £3hs £
(liisha elongata)®] 2.22 ~2.48 mm(Han et al., 2000) X.t}
O AA Yehda, £%529 1.20~1.40 mm(Uchida et
al., 1958)RTHe ZITKTable. 2). HE3h HA@Q dx)9
0.90~0.94 mm(Han & Kim, 1997), H'd2]¢] 0.78~0.89
mm(/K 7, 1963), ¥X]7FAH](Limanda yokohamae)2] 0.71 ~
0.81 mm (Kim et al., 1981), Z7}47]2] 0.85~0.95 mm,
7277 (Limanda punctatissima)$] 0.82~0.90 mm,
714k (Cleisthenes pinetorum)<] 0.87~0.90 mm(/K )=,
1963)tb= ZaL, 271A]9] 1.20~1.30 mm, E7FAH0] 9
1.10~1.20 mm(#EH, 1965)¢t= Hlald Bls=stglom, 2
7FAba](Microstomus  achne)?] 1.7~2.2 mm, 7]E7FAHH]
(Glyptocephalus stelleri)2] 1.49~1.60 mm(/< 7, 1963) 5
7 wlwshd v 2k Holrk

Hole FAHlA F37A L09 AR F2 19.0~
24.0CA 4 3 37A17F 40%-0]%=], Uchida et al.
(1958)2] 7% 20.0CollA 40A|17k0] A Q 5|0} 4229 2}o]
of we} Fspagte] Fzhe] ztol7} QIRla, 2 Aol of

T8 o= 13.5~16.5TA 9613t 56%0] AR50
o, Holgle 15~20T A 50~60A17t0] AL F o] Holr}

Bl AQEE A7te] Ze Ao Vet Holo AL
T JE= M ou, dejot 2] S THAe ¢
Z F3o] o B Ato] 28FHE AoE AZHEL BA
& 7= |A71 17.6 CAlA 50A17H(Han & Kim, 1997),
274 7E 11.0~17.5Col A 93A1ZHERH, 1965), E7}HA
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u)7} 11.0~17.5ColA 103A1ZH(#RH, 1965), &7FAH0]7}
14.2~17.0ColA 90AZHOKF, 1963), S8 7447} 13.0~
20°CollA 85.5X7H0K I, 1963), 71E7FAHm 71 14.2~17.0C
oA 121.5A 7KK, 1963)0.2 o|& 7MAHFE FE AS
Aol Agkste TEE Hojo mls) dAe] A1, 29 A}

olol] we} F3} Ajto] Q7 AY Aol AztH
o|o} o] Hoji} o] FEo] FIHA LQ

2 zpo] wj o] H&s}A H]

g A7} de AR FAHA
Hﬁ}(ﬂ o] AaxE A7) & 73
WA T SA AX Y SFAT) A
20Tl 4 & 25/\]7} 1489 717
2 57| AFFear, meiel Uik B
Zdsta v, 401(Han et al., 2004)= &

A Z]\_Eﬂ‘ =331 29Tt
T 7] E5 DA A= T
§}7} e, 53], 371 ze7]d] 71 F
a, o] @AM E §9 58 2 Aol 715E
FAS Fal7|ol dete = watatth(iiil, 1979a,
= OM ol Ao} Al7]el| Slof a9 914,
¥ e 5ol o A7 &R/ A= 481
f& SRS M E ARl AT Fg
L 3}tH(Okiyama, 1988)3L 3}t
5} 2 59] o] #}ol) A7)E 4.26~5.30 mm=E 1T
0]9] 3.20~3.40 mm(Uchida et al., 1958), =529 3.20~
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Table 2. Comparison of egg, larval and juvenile characters in Clupeidae

Time fi
Character Eggs Eggs Spawing hatcg:: ;r()m Number of Total length Total length of
species size(mm) type season . .g . myotomes of prelava(mm)  juvenile
fertilization
Konosires punctatus L14~134 Drift 36 37 hrs 10 mins 374744 43~53 27 1~34.1
d4~1. ift e ~ . = 3~5. .1~34.
(Present) g8 (19~227)
Konosires punctatus . 40 hrs
} 1.40~1.60 Drift egg 3~6 . 35+6=41 32~34 38.0
(Uchida et al., 1958) (20C)
Clupea pallasii
) 1.31~1.43 Demersal egg 2~4 - 44~45 6.8~7.6 325
(Uchida et al., 1958)
Etrumeus teres 1.20~1.40 Drift 4~6 43+8~51 32~34 39.5
20~1. ift e ~ - ~ 2~3. .
(Uchida et al., 1958) g8
Sardinops melanostictus 50~60 hrs
1.50~1.75 Drift 11~6 . 32~34 42.0
(Uchida et al., 1958) Tt cee (15~20C)
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3.40 mm, o829l 3.20~3.80 mm(Uchida et al., 1958,
Kim et al., 1981) Et= HwF 331, Aoj(Han et al.,
2004)2] 6.82 mm, M=, Spratelloides Japonlcus(Uch1da
et al., 1958)2] 4.60~4.70 mm, =X} &a= XY
=, 1981)9) 5.10 mmETHE thah &S Aoz Uyttt

Apo] TAo) A dHEe] YA E Hlae] B, Hole A9
80.0% A3l AAA|st=tl, Mols} w52 4 A%
<] 83.0%, =|+=(Han et al., 2000; Okiyama, 1988) Z7%<]
73.0~75.0%, BAE A2 67.0~75.0% A7 $x35}1]
T frof gt 2fol & YEtfo] 9] X7} A o] @
oA ERIAZ AFHATk

o] Al Ao}7|Z olste Holo] ML 27.11~
34.09 mmZ, o] H 32.50 mm, WPo]] HF 25.00
mm(Uchida et al., 1958), =2} F|(Han et al., 2000)
] 20.85~25.25 mm$}t A2l FAFEH .o, Holg)(Uchida
et al., 1958)9] 42.00 mm, FEZ 9] H 39.50 mm, 3] 7}
©] X 37.00~40.00 mm(Uchida et al., 1958) B o}= 23
o] Z& A|7]el| xo}7|Z o]t Fte] zfolE HAY
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