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ABSTRACT The present study describes the spawning ecology and early morphological develop-
ment of Hemitripterus villosus. The natural spawning ground consisted of bedrock and pebbles was
the intertidal coast at Taean (Chungnam) and its depth was about 5~ 10 m. Spawning period was
mainly from the end of October to December, when the water temperature and salinity were 6.0~
15.8°C and mean 32.0%., respectively. There were no difference of the body shape and color between
female and male of Hemitripterus villosus, however its reproductive organs showed clear differences.
The male had tube shaped genital papilla, which was connected with testis, and the female had
seminal recepacle, which was the lower part of oviduct connected with ovary. Genital papilla of male
came out of its body at spawning period and then male copulated. After copulation, female stored the
sperm in its seminal recepacle and fertilized when it spawned. Fertilized eggs were reached 8 cells
stage after fertilization at rearing water temperature 8.2~ 14.9°C. At 29 hours after fertilization, it
reached morula stage, and at 146 hours after fertilization, its embryo was clearly formated. Hatching
was begun from 1,488 hours (62 days) after fertilization with 8.2~ 14.9°C water temperature. The newly
hatched larvae were 12.99 ~ 15.46 mm (mean 14.16 £ 0.65 mm) in TL (Total Length), and its mouth and
anus were open. At 7 days after hatching, its yolk sac was completely absorbed and the myotomes
were 15+25=40, measuring 15.23 ~ 15.54 mm (mean 15.39+0.22 mm, n=>5) in TL. At 75~ 80 days after
hatching, it was measured mean 30.06+0.76 mm in TL, and it had reached the juvenile stage with the
complete set of fin rays.
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ALA 7], Hemitripterus villosus= %734} 259 o] &2 (Scor-
paeniformes), 44 713} (Hemitripteridae)oll <3= o {2
FEuer A dekst dE B ol E, ex=T8), W F
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Fig. 1. Map showing the sampling area of Hemitripterus villosus in
coastal waters Taean.
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Fig. 2. Daily variation of water temperature during the rearing of the hatching of Hemitripterus villosus.
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44)7)
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A2 5~10m A Folot AR 7] F2 109 sheitE 12
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o] Aol ol Al HAE A F GFe Ak
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Fig. 3. Reproductive organs of male (A) and female (B) of Hemitrip-
terus villosus. gp: genital papilla; liv: liver; ov: ovary; ovt: oviduct;
ser: seminal receptacle; te: testis.

44 F 100417kl EA)712 oA ATL ol A 7)ol
d3ho] ofzk Zas Zakel AUKL.oH (Fig. SE), o) F A%
o] Mase] 4 F 1234706l kel ko] of

o] 5
HowAl Pul 7)ol 23Hd 1 (Fig. 5G), 4
F 1467170l = wi A7} E3hsted FEi8h A=A
T F 195417 el bz} T o] FAHT] AR
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Fig. 5. Egg development of Hemitripterus villosus reared in the laboratory. A: Formation of blastodisc, 8hrs. after fertilization; B: 2 cells stage,
10 hrs.; C: 8 cells stage, 16 hrs.; D: 16 cell stage, 20 hrs.; E: Morula stage, 29 hrs.; F: Blastula stage, 100 hrs.; G: Gastrula stage, 123 hrs.; H:
Formation of optic vesicle and myotome, 195 hrs.; I: formation of auditoy vesicle and eye lens; J: Increase of myotome, 264 hrs.; K: Formation of
heart, 142 hrs.; L: Appearance of blood vessel, 552 hrs.; M: Increase blood on the yolk; N: open the mouth, 1080 hrs. Scale bar indicates 1.0 mm.

F F 264X A= wjAe] 2 7t 28~2970= F
ZFHAR, 7 S BA3] FolEe] 15~ 167] A= et
W} (Fig. 50).

4 F 2887kl oM o] FAH
25}7] AlEsked e

4 F 43227kl Thsrell A =urt FAH L
o, A7 7HE A e, el E3ete] whgele A&
#2F 4 U9 (Fig. 5K).
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el Fte] FAF ] AFozRE Hefo] FFom, wjA
T dEe ke 2R

, &Fpo]
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A F 696417kl TheA meiule] 9717} B AR
Cpe % gl SAsEsl ARED 5}
017 AlsIeiek. o A7l W 9] ko] o]
1} amepelsl, Ao RE Wojo] mrx E3
e 5~6) A= 2T (Fig. SM).
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Fig. 6. The larvae and post larvae developmental stages of Hemitripterus villosus reared in the laboratory. A: 1 DAH 14.16£0.65 mm; B: 2~3
DAH 14.80£0.48 mm; C: 5~7 DAH 15.02£0.18 mm; D: 8 ~10 DAH 15.394+0.34 mm; E: 11~12 DAH 15.59 +0.34 mm (DAH: days after

hatching).

o] E9ieh(Fig. SN).
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B3l 2 235 Aol Mol 1423~1523 mm (7
14.80+£0.48 mm, n=5)2 HFLctRr} ok7l 92 Fo|x
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o 9717} 912 geigten), $77h s F4uA @

Z= dot 3ot (Fig. 6B).



Fig. 7. The post larvae and juveniles developmental stages of Hemit-
ripterus villosus reared in the laboratory. A: 15~17 DAH 15.8440.78
mm; B: 18~20 DAH 16.10+0.82 mm; C: 45~49 DAH 23.60+0.97
mm; D: 75~80 DAH 30.06 0.76 mm (DAH: days after hatching).

2) 7| o]

l?-i} = 5~745) ;(]_0111 xﬂzlo]
15.0240.18 mm, n=5)2 §-77} 2HA3
rejn)e} A= 47
whetatod o} (Fig. 6C).

53t F 8~109A APl A%
F 15.39+0.22mm, n=5)2. F3}o] 13
al

A

]

14.66~15.15 mm (3
FrERAL 5

17} B8 a0, ojuke] o4

ko] 15.23~15.54 mm (¥
T, 2
2 154+25=407) A= o, 11 (5+6)7]2] me]R =7
£717} vrebtet (Fig. 6D).
B3l & 11~ 1294 2to]= AAo] 15.20~16.02mm (3
T 15.59+0.34 mm, n=5)2 A1S5A]=2n| 7}x|7} 6~12
N, ARSAn] 7|7} 8~97), 1A =2u] 7] §~10
A A= ek melxzen] Z7)9) vlels} dehds)
Al mele] wpxmejn] o] ZebA7] Azksisint
(Fig. 6E).

B3 F 15~179A Ao A

o

ZFo] 14.61 ~16.59 mm (4

AMTI2f LhetdEY, b 3L RRR(Of

og

B 39

7+ 15.84+0.78 mm, n=35)2 A|15A=&"] 7}x|7} 9~16
7H,xﬂzvzl:aiu1 Z717} 107], SIA =8n] &7 11~12
N A= velgdoh (Fig. 7A).

B3l & 18~20UA] Apol= A Ao 15.70~17.86 mm (H
I 16.10£0.42 mm, n=35)& A 15X =2u] 7}A] 167}, S1A]
2] 7] 12~ 130 A= e, meA zejn] £7)

137] (6+7)% o7, o]ho] H8- 7}aA] Wsllx A ¥

fAls o= vl (Fig. 7B).

3} 5 45~4997) Apol= HAo] 21.98~26.13 mm (F
I 23.60+£0.97 mm, n=5)2 A1SA]x=n] 7}x] 177, 3
|=2v] £7]= 137/ Ax velgoh mEx=gu] Lo
E3ga N =jn] 7] Bo| 22 Zepxlon, FRe=
M A7} Z71ste] AAE d a1 9)elet (Fig. 70).

flo rlr

>~1

_qop to

3) 7_<|017|

B3l F 75~80UA F7|Atel= HF AHAe] 30. 6
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B we] A =u|abRria] Edsielon, AEe A
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A7 ERE e, A7 &3k ol RE
Al vl A A GBS o, s =T, w3
So) wejgefel FxahE olFolm, ol 4 (1998)2] U4
s 97]st5e

RAZ1S] AR Qb4 3 Aol neld, 47

2% Frnee) 445718 A oo 2ol 9
AAE7IE 7 e Foze 55 olfal 7}

Al®}=- Pseudoblennius cottoides (Yoo, 2002)Z} Fel A o] 7
]l E=t§, &&wolfr) gleow, wrAle] (Ditrema temmincki)
o} dje]e] A=l AT (Lebistes reticulatus)ol) = _:T’_U]7]
sh w7l ATH(R, 1989). AL ko] ob el
AL AR AT /A3 A, 2Rt °]E4
w)7]12] U&Ql Heteropneustes fossiliss= 5719 A% 5
Sl AAEE 7HA R Sl Aoz dEA o (R,
1989).

A9 AR i ow ARt B7ekA B Al
ol 700] 50~200meiA] A1 she}r), Akk7]7L SR gk
oz olgste] 441 5~10mel Folt} uslAbolel i
SgsmA Akt B4E AT glom, olsh AR
Al A4S MR o] F2E Fx#v] Hexagrammos otakii
(Kim et al., 1993), =#]v] Hexagrammos agrammus (Kim and
Myoung, 1983), 2| 4] Liparis ingens (Kim et al., 1986a), 3
2] Liparis tanakai (Kim et al., 1986b), =] Aptocyclus ven-
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olggt ojF F= S ¥t AL AEtFoe=
A 719] AL 8.2~14.9°Col| A 1,488A]7H(62Y), F == w
(Kim ef al., 1993) 4= 10.0~14.5°Col|A] 477417} (19.9),
wu) (k5. 1974) 10.4~12.8°CollA] 744 ~864 4| 7+
(31~369%), #]AA] (Kim et al., 1986a) 7 8.8°CollA] 747
AIZF(31.19), 2] (Kim et al., 1986b) B 9.2°Col|A] <F
209, =x] (Kim et al., 1987) HF 9.3°CollA] 725417+ (30.2
a), o 7319 (Kyushin, 1970) B 6.0°Col| A 42~49<, 3]
=2}%] (Shiogaki, 1983) 3.5~10.0°Col|A] 41~49Y, o]
(A, 1998) 8~ 10°CellA] 60U = o}-& AH | A= o F
of w3l F3pA|zte] Ze] HFA AL AREES EAS
e et

A7 AW RS e oA A7 H9,
FFel A AAE A AW AA el A =
o} a8]a do] AEEe] Algle] AlztgI FAle| A
o] AAg AAAHA el B FAHES Folt $4S
7HA AL 9lek 241LH¢ & 3 FoRE YRE ez A
3l el 7l B, WAkl EA AR o] A
<E7] oHe A ol Eoirt o] A5 SAld A
s, A = b WA Eslste] 2 AbEstaL, WA
o] = olo] A7 Aol wu|sle, Y= 7 Holl &
o7} ko] &S 7oEle Aoz dulx (A, 1998).
Shiogaki and Dotsu (1974)o]] 2]5pH Aol A AHA 7 71A]
W5 GAE 83t AQAlRA 7|22 Al Aol oF - &
7} AWEAE = Aos BuEl, Yoo (2002)8] ASw
S AL FAaTF WA Asdt AR A E e
ANeAE 3k oz Rysty 9l o] AWeA F
doluh Apej 2 AMEIH= FES AN AlE zleld] wp
47} vl A7) vl AdHE s e Fow Itk
o

Munehara (1992)ol] 2]slH AMM|7]9] A2 A3t 7]
Al 2 AA|F o] FE o] 83 o Byt 9l

Table 1. The comparision number of ovarian eggs

g, o] AN E A Ag4zolA AFAleE w5}
TS 4 A= 7SS S Yoo (2002)¢)] 234
NHA L A7 dell AL At Aoz Bysty g)

AbA| 719 ZE4= KA o] 24.8~33.6cm (FFAA 28.7
cm)ell A 2,500~ 6,7207) (I 4,70078)¢] 2™, Kyushin
(1968)2] A=A} 24.9~38.3 cmol| A 2,250~ 11,1707 ¢}= of
4> zbol7k dxdE=tl (Table 1), o] A 2] 2=tpr} o
2 Haro] wle] A 12 A= A po]F He] 3o
A 2AP o) ol o} & Aoz zten

A7) A 1S 4.01~4.48 mm (B 4.17%
0.09 mm) 2, Kyushin (1968)2] 4.41~4.61 mm<} Okiyama
and Sando (1976)2] 4.50~4.95 mm (7 4.73 mm)H =
oF7F 2Rkt (Table 2). -2 A 7)ol Abatéh= F ealjv] (Kim
et al., 1993)2] 2.00~2.15 mm, = 7] (Kim and Myoung,
1983) 1.92~2.15 mm, B]A*] (Kim et al., 1986a) 1.55~
1.65 mm, 23] (Kim et al., 1986b) 1.68~1.78 mm, &*] (Kim
et al., 1987) 2.28~2.36 mmXt}l= v|wx 2 Ho|w, Al
7o) Hom aAFsl= o] (A, 1998)¢] 6.7 mmK Tk
thas 2k Aol &3l (Table 2).

A F R3le] &2FE A7 Kyushin (1968)e]] 2]3}
H 52 9.9~155°Col|A] 2,184A17F Thol] K-3}317] A|2}a}
of, BINAF7E 50%7F Bl A7) 99~1009 o]t B3
Sl 9l o] AlFE 58 82~14.9°ColA] 1,488A)7F =t
o ¥-3}7} A== S} Kyushin (1968)0] B gt ZlHe} 4
o] a1, 696A17F 2] H-3}sted Kyushin (1968)3= t}
4 ApelE BT} o]B7 A= e FelM = AR
2713 o] A7 5 A8 7HA] ”lEe] H3HAzE
o] Z of3Fe F= 7oz AZtEH

B3}l A E zjele] AR 12.99~ 1546 mm (W 14.16+
0.65 mm)=Z Kyushin (1968)2] 14.05~15.16 mm (o 14.69
mm)$} ¥]$=3l, Okiyama and Sando (1976)2] 11.6 mm&}=
ge =17] Ao Bglon] (Table 2), B3bko] ] Aape] 7

Number of Total length (mm) Number of eggs
References
female Range Average Range Average
16 24.8~33.6 28.9 2,500~ 6,720 4,700 Present study

102 249~38.3 259~37.1 2,250~11,170 2,970~9,850 Kyushin (1968)

Table 2. A comparision of the eggs and larval characters in the Hemitripterus villosus
. . Water Time of
Species Egg size (mm) temperature (°C) hatching (days) Prelarva (mm) References

H. villosus 4.01~4.48(4.17) 8.2~14.9 62 (1,488 hrs.) 12.99~15.46 (14.16) Present study
H. villosus 4.50~4.95(4.73) - 10.90~11.60 Okiyama and Sando (1976)
H. villosus 441~4.61 9.9~15.5 91 (2,184 hrs.) 14.05~15.16 (14.69) Kyushin (1968)
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