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(Hexagrammidae)oll &£3t= A= Salvete] Faicta daf i5. B4 ZHA] k2ol x|
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olw, PiEie}l kol 3 2 gloh Hnst %_% dolg] Rgo g st dA i M 7t
A GRS T3 i xS JERaL ke B gao R 217)7) 0.18~0.19mme] 3o
T EAfgich,

2. IR AR

5ol T Foll e R §717F AlAtE o] 241F bitell = ARl FAHL(Fig. 1.
SR HH Mo grpo] g whet &40 w wste]o} zhh ZHhf4 34
Lot 267 Hv(Fig. 1. B), 5A1%F 30%0lli= A2 H o) doju} 4iiui
7b EeH(Fig. 1. C). &A% TAIE 302l 8HbRi7E =10l (Fig. 1, D). 9413 15580l 164l =
2(Fig. 1, E), 11417} 45& &= 32#laiel] 2ach(Fig. 1. F).

1F AlE EEke] Stk 14417F 30E0lE 644V 1M (Fig. 1. G). 2041%F 5580l = £EHL
(Flg 1. H)oll 2at1, 42417k 2530l = JuitA(Fig. 1. Dol @3}o] jEke) 471z Zo]5o) WslE B
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Fig. 1. Egg development of Hexagrammos otakii reared in the laboratory.
A. Blastodisc formation, 2hrs, 5min. after insemination: B. 2 cells stage. 3hrs. 40min.: C.
4 cells stage. Shrs. 30min.: D. 8 cells stage. Thrs. 30min.: E. 16 cells stage. 9hrs. 15min.:
F. 32 cells stage. 11hrs. 45min.: G. 64 cells stage. 14hrs. 30min.: H. Morula stage, 20hrs.
55min.: 1. Blastula stage. 42hrs. 25min.: J. Gastrula stage. 48~58hrs.: K. Embryo forma-
tion. 69hrs. 15min.: L. 4~5 myomeres stage. formation of eye vesicles, 75hrs. 15min.: M.
Formation of auditory vesicles and Kupper's vesicles. 89hrs. 55min.: N. Melanophores ap-
peared on the embryo. 93hrs. 55min.: O. Formation of menbranous fin. specialization of
brain and heart. 113~139hrs.: P. 48~51 myomeres stage. 166~ 187hrs.: Q. Appearance of
melanophores in the eye. 23%hrs. 25min.: R. Apparance of the pectoral fin and nostrils.
288hrs. 25min.: S. Increase in melanophores. 310~334hrs.: T. Embryo just before hatch-
ing. 468~477hrs. Scale=1mm
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QITh A 48A17F 1049200 itk v Bpeel 1/34 % Hof Ul o} #irtio] @alu). 58A17F 309l +=
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off Mt Fhurt A5t ’645”} (Fig. 1. N). “Z¥4f% 1122178 550l = )7} W-gkstr] Al=kshH | i
fiie] 34~ 36702 37}k @“ﬂ*lwWVPWQQWHWmﬂHHMﬁlld¥%ﬂzﬁhﬁlHﬁ
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ool Baflinr} 2HAsRom Pat ¢lol Hake] AR Ao RPE ool Eiy HiE IR
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Fig. 2. Larvae development of Hexagrammos otakii reared in the laboratory.
A. 8.12mm in total length(TL), hatched larvae: B. Dorsal view of A: C. 8.55mm in TL. 4

days old: D. 9.15mm in TL. 6days old: E. 9.15mm in TL. 9days old: F. 9.85mm in TL.
17days old: G. 10.54mm in TL. 23days old. Scales=1mm.

rotiferg $/dstAl Adolste], Wbk 6 A2 #HFaE AR 9.10~9.35mm(FF 9.15mm. n=
1002 Ashgo] whasty, B7je] SXoA ReaFinrl Z7i5Y HEitds 14~15+37~38=51~
53780]tH(Fig. 2, D).
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B bt 9 A ZHA= dRe] 9.25~9.75mm(B v 9.45mm. n=10)2 RERRE 52 §5% HFER
of opel) Kol ZH 192 spfskar, neAl=elv] Z7]9] 47|17k F¥ah] AlAet(Fig. 2. E).

iz 17U A %A A7) 9.65~10.10mm(H 1 9.85mm, n=10)F fEike] ui=|2=ejn| 7t
Agoz sy, YU e vS AALL 73 WA st FIs F2dn REFie
B AA sk F %ol 28] TRl AR FHAuNel A2 ot BiEi#e ¥stvt 8l
ot whkme auoizlq(F 2. F).

Wibi% 2344 JhAl= AAo] 10.20~10.85mm(H 1 10.54mm. n=10). op7h| 57 FEo Al
o] A 3~471¢] *H Zo] #E3siv}. Fxzeiu| fX=ejv] F7|7F ABE FEo] §7]817] Al
Astn, Ao spERA=evet maxgin] £7] 4~577F £33t BEEEipE B9 FYFE9

melAelu) 7 AR Fohshn Aol HE Aol o elslrh Fifigk 52~ 537 AR o
HetA =m, H52e] Bik7} 19 FoltHFig. 2. ).

% =

Aol &8s XA . o5 B Al dste] Mol 95 iR FejEtEgl 2ol & B
ooy $-glue} il MAlsle T/ 3B 4ol KuEo| JIvh(ER. 1977). Wbl A& Fafls
38 8fgo] M 23l (Masuda et al.. 1988). $1= 30°Nolde] Eejg o] AA Ao Offio] 4Ah3t
Tt (Quast, 1964) €&l A Ut}

e AR AR FHAxdvg wvle ved FAE BolAw FeH s ZdgdA 5709
1742 zpol7} itk Eaietoll A9 AEfpthE 11904 19 Abe]2 Table 1ol4] ®i= um o] Fwef

o)kt AR gpS BT UMAGEIICE o9 Av|d lojAE ektbel 2olE Holal vt B 5o
WERE HE Hol FEHLE AU e Fxvlet =n7t 0.18~0. 19mmt”w4§ H] 528t |
Gorbunova(1962)¢] A3}, 0.35mm%b= 2ol & HAuh 3 o] JHERE S #Ho] Mas]= Fot
I e Az 298] AAe EAE Ml o8 EA2 =v)(Kim and Myoung, 1983). &
vl =2} x], Pictiblennius yatabei(% %, 1992). FE%%. Tridentiger trigonocephalus (4 - &,
1990), ¥ 2 X%U% Mugilogobius abei(4: - #%, 1991) 53 28 oM = B = i)

ikl 2285 A|7H Table 2041}k o], =20 whe} 28 Foll Mk ato]& Ho| Holx QU 4
7k F(1974)0] HAAISH Ao 9|8tH 13T A R 720~840A17t0] L Q F]rd vl&te] B 2 ¥
A% 10.0~14.5C(H 13.2C)olA] Sk 4TTAIRN 222 F3lel7] A&k &49 =), oles &
= g2 oM E A @3 27, Fele] 17 el R o] B Gol #HbAIt & S T

Table 1. Characters of the eggs of the genus Hexagrammos

Species Type Egg size  Chorion Oil globule References
(rmm) (mm)

Hexagrammos otakii Demersal  2.00~2.15 Adhesive 0.18~0.19 Present study
H. otakii Demersal  2.02~2.11 Adhesive - Hamai and Kyushin, 1966
H, otakii Demersal  1.60~1.80 Adhesive 0.35 Gorbunova, 1962
H. octogrammus Demersal  1.80~2.10 Adhesive - Munehara et al., 1987
H. agrammus Demersal 1.92~2.14 Adhesive 0.185 Kim and Myoung. 1983
H. agrammus Demersal  2.02~2.07 Adhesive - Fukuhara, 1971
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Table 2. A comparision of larval characters in the genus Hexagrammos

Species Water  Time of Prelarva Number References
Temper- hatching (mm) of
ature(T)  (hrs.) myomeres
Hexagrammos otakii  10.0~14.5 477 7.48-8.25(TL) 49~53 Present study
H. otakii 16.0~19.5 405 7.55-8.45(TL) 49~52 Presnet Study
H. otakii ~ - 6.60-8.80(SL) - Fukuhara and Fushimi, 1983
H. otakii 13 744 7.90-8.50(TL) - Hamai and Kyushin, 1966
H. otakii 1 816 7.90 - 8.50(TL.) - Hamai and Kyushin, 1966
H. otakii - - 6.50 - 7.00(TL) - Gorbunova, 1962
H. agrammus 10.4~12.8 744~864 8.15-8.16(TL) 51~52 Fukuhara, 1971
H. agrammus 11.8~17.9 463 6.55-8.20(TL) 48 Kim and Myoung. 1983

(TL : Total length, SL : Standard length)

B RALR A7bEY, AA A Bt B2 Alze] AgEEetn AzEd

o2t Mol {BEREE BN 1A MBS IRl BIstA 8L AlZbe] AW, w3} SIEE v
= 3ls E}% 7)1 8 A o) PR ol A WE Aol A B bk F o] ATHHEF, 1969) & A7} 2 x|
gt =3, Hamai and Kyushin(1966)2 #x=jv]e] #Ht A% 22 10.0~11.0TE A7 A
2o ]f’f} ?5}91‘4

RS BaFe] 4 A7le FAxgrle A9 BRIt 9 Jebd Foll A7) E8b7h Al
Sl e A - FR(1983)Y Aot dx|Ey, maiv]e] F-¢%E Fukuhara(1971)¢] A#ehe A
st ¥]8kd, Kim and Myoung(1983)9] Z#tel= Adubso] AlZtd Fof Aol Edsd= ol
4] zpo) & Bl

1782 2719 HEgCE Table 201A9 o] ¥l A AFo] FAxvle A$ 6.50~8.
80mm¢ B whn 9 6.55~8.20mm(Kim and Myoung, 1983)¢} tia 9] zlol& E°] o, ik
HEIRS PEINSHE T/ AMAAME g3 & st Eiftte EEL ¢ 528 4&E EAd
figslol SRSl R #Eboll 285 Alzte] A7) Wi, #HLate (FREE £33 A%/t 21
7o 275 I Ada B 5 vt HEgE Axdv)r)r 49~53, = ul7) 48~52A4 2 F &Rl
170¢] 2kl & YEhNA 2t i1(1988) & 51~5270, 47~4970 2 (1#EAE A8 & ok 3ot

?ﬁ,ﬁéﬁﬁ.,ﬁé‘i’l B Axdv)et wd@n)(Fukuhara, 1971) F # 2% A= 594 we} 29

TR dd5o] gl HollA o] Zasich wehA, AR A A gl FejAQ EAE

*13‘& H)S2ale] o] 2SI (KA - AT, 1944). 37), Hel 2 A5 2E A oA FHia
o9} cefulE EEHTFAZIA S Tl ol do] BE Aoz AZEt Mil(1988)ol o3t 2L Ft
o &3t FHw B aLESt YA5olR. Pleurogrammus BXEE 5019 ol BEHige &4 o
F 9 FHol7t wEEA sheA=ev] 2717 RAHAA 2 F Bl 4do] Jhssitta sttt

aelm Fweui A4 oM BaFe) §4A7) @ o S uSeng Awane
wEfu] F # Aol Mg 1] YuiM e YT BN Al FHL AL AHE Al 4%
of w2 {FHEMm e YB3 g xpolE W FE Al AS ¥Ae] vw, TAYF ] vl ¢ At
A WS S BRetH o AAF d7rt Besithn Ao
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The Embryonic and Larval Development of the Greenling,
Hexagrammos otakii Jordan et Starks
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Yong - Uk Kim*. Kyeong-Ho Han** and Byeong- Hak Kim*
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* %k %k

Yocheon Hatchery, National Fisheries Research and Development Agency,
Yocheon. Chonlanam-do, 556-907. Korea

Greeling. Hexagrammos otakii Jordan et Starks is commonly found at the coastal wat-
ers of Korea and Japan. The authors carried out the artificial insemination in the labora-
tory on Dec. 17, 1987, and reared the hatched larvae in an aquarium.

The eggs were demersal and adhesive, and their diameters were 2.00~2.15mm. Color
of yolk was light yellow in the early stage. and then turned to orange before hatching.
The yolk had numerous tiny oil globules. Hatching began about 477hours after insemina-
tion under water temperature of 10.0~14.5C. The newly hatched larvae were elongate in
shape and 7.48~8.25mm in total length(TL) with 49~50 myomeres. The larvae absorbed
the yolk material and oil globules completely in 5days after hatching and became postlar-
vae. In 17days after hatching, mean total length of the larvae was 9.85mm. and the cau-
dal notochord flex at 45°. In 23days. total length reached 10.54mm. The part of the fin-
fold of the future dorsal and anal fins became high.

Spawning season of the Greenling is known to be from November to January in the
southen coast of Korea.
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