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2w o] Sebastiscus marmoratus(Cuvier et
Valenciennes)v $-2jvtel, 48 A9 A o
2ol B2 A4S 48 o Folm, Aol & 4%
ah= el 4 o] 0| tHChyung, 1977).

FEeHH o) Fol BE ATE LK o F AA
ol o] 889} A (Kendall, 1991), g o] F

WA 2} WAl (Wourms, 1991), B8 Sebastes
thompsoni R 7} &2 Sebastes pachycephalus
pachycephalus® Z1&8 e} 2 xolo] He(Han et
al.,, 1996) o #F A7t oy, EEH AX
olg]l 7 wodd] #3 AF = 29 EFH(Kim and
Han, 1991)7} E-2HKim et al., 1993)2] 27|44 &
At Al 7l A = o] et g, Eujold] g 1T
= Z8. 4 4HOhgami et al., 1978), Wl A1 9] 714
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&v o] Sebastiscus marmoratus 7] 4 Aol B§ A7

9 A} (Nakanishi, 1991), 4 2 3 Atgd 7]
(Takano et al., 1991), =71 2] wn] 3 Z(Fujita
and Kohda, 1996) 5o 1, Sy ie &
37 4 <4(Chang and Kim, 1991)o] #3 o 77}
U= Wolrh.

FEFE o FE= FAISC] B ERTOE &
719 2o} vf§ o] 2(Okiyama, 1988), 27]
BEALZ WA T2 oo 2 He whHo, Ak A
o2 F8% Fo] Bt B Aol o] A
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& RS JUAN A ol Bac)
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¥ M Ye 30.0~325%0| A o(Fig. 1), ¥3} 10
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Fig. 1. Daily variation of water temperature and
salinity during egg development and rear-
ing of larvae of Sebastiscus marmoratus in
larboratory.
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2 I
%gole] 43 Aol o Fu B 24 02 Wy
& thew 2,
1. A% Rxlofel Hel

A& Do) Aol AA 2.79--3.58 mm(H F
3.19mm, n=10)2, 9} 72 2% g2 Ay o
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B AA 3.35 mm(AE F 5 R ) AMA oA
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2ol = , 8 2 ol e o] Ak Hmaf
=2 1/}%7}11 ,Loou EAL A FEE) A
Zteto], 7tgA =gu] 1A ol E RIEA] Bk
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Fig. 2. The larvae of Sebastiscus marmoratus.
A. Just beared larva, 3.19 mm in total
length(TL) ; B. 5 days after bearing, 3.35
mm TL ; C. 11 days, 4.43 mm TL ; D. 22
days, 6.30 mm TL ; E. 28 days, 8.89 mm TL ;
E'. Dorsal view of E.

B7 A 443 mm(AE F 105D AH o
He $HZo] 2UaY] Adaid, AN E A%
3 wpgEd] 22t A4 8 A7 2R £
oo| o] o) AARAY HEel Ehtn, A4
o] wrers} 7] AR@k ol & 19 H]

Fig. 3. The postlarvae and juvenile of Sebastiscus
marmoratus.
A. 31 days after bearing, 10.04 mm in total
length(TL) ; B. 35 days, 11.97 mm TL ; B’.
Dorsal view of B ; C. 39 days, 14.36 mm TL.
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21 o] Sebastiscus marmoratus
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2. 24 ueg =y

N2 F 5UAS F7) Aole HE Aol 3.35
mmz A gog TR wiFEdd 7hen 2 9
7] ool RA Z(parasphenoid)o] &3},
o} 2= ol o] AAYZ(premaxillary)zt FA4 et
Z(maxillary)o], olalg = 448 2% A&
(dentary)o] 9] AaRoA e Z3tdt AR
B oju g F3le] 4L & 4 ¢lon, A
B ten 71 A 2ok d F(clavicle)o] &3}
817} A 2tk ek(Fig. 4, A).

A2 F 1149R e AAe Hd A7Fe] 443 mm
2 202 = dZ(frontal)o] ¥ A% el
o, I 52 =% F(parietal), FFFE(supraoc-
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Aol 74A 7} ik =R FFFE ofA Fell ol E
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3} ul2 obef o F2]4ZF(metapterygoid)o], #3
ok A7) ol = A A7) Z(preopercle)@} Fx) /)
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hyal), “+d Z(epihyal) ¥ 37]2] A ZZ(bran-
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Fig. 4. Ossification in skeleton of larvae of Sebastiscus marmoratus.

' A. 5 days after bearing, 3.35 mm in total length(TL) ; B. 11 days, 443 mm TL ; C. 22 days, 6.30 mm TL ; D. 28
days, 8.89 mm TL ; E. 39 days, 14.36mm TL. a, actinost ; af, anal fin ; an, angular ; ar, articular ; as,
alisphenoid ; b, basiost ; bo, basioccipital ; br, branchiostegal ; bs, basisphenoid ; cf. caudal fin ; ch,
ceratohyal ; cl, clavicle ; cor, coracoid ; df, dorsal fin ; dt, dentary ; e, ethmoid ; ec, ectopterygoid ; eh, epihyal,
en, endopterygoid ; ep, epiotic ; epi, epiural ; exo, exoccipital ; f, frontal ; gh, glossohyal ; hh, hypohyal ; hm,
hyomandibular ; hs, hemal spine ; hyb, hypural ; ihs, interhemal spine ; ins, interneural spine ; iop, interoper-
cle ; me, metapterygoid ; mx, maxillary ; n, nasal ; ns, neural spine ; oot, opisthotic ; op, opercle ; pa,
parietal ; pal, palatine ; par, parapophysis ; pel, postclavicle ; pel, pelvic girdle ; pf, prefrontal ; phy, parhypu-
ral ; po, preopercle ; pro, prootic ; ps, parasphenoid ; pt, posttemporal ; pte, pterotic ; q, quadrate ; sc, scapu-
lar ; scl, supraclavicle ; soc, supraoccipital ; sop, subopercle ; sp, sphenotic ; st, supratemporal ; suo, supraoc-
cipital spine ; sy, symplectic ; u, urostyle ; uh, urchyal ; v, vomer ; ve, vertebral column ; vf, verntral fin.
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¥ o] Sebastiscus marmoratus =7) &AL T A3

chiostegal rays)eo] Ao 2 ZF3laly, ot & &
A E(articular)o] Z38}5 o] vERdTh o] A]7]9|
AFOo g HFTo I3t dFeARE] A2H
4] 3789] FA|(vertebral column)$} 1 9o Al
73 Z(neural spine)o] & & g}l (Fig. 4, B).
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(Fig. 4, C).
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DR RE 23t 7] Al Fgioh ARl
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(angular)e] Zt2t E313l7] Al&teict. A FF-2
Mz Z718l0, v| 5 4F(urostyle)® A 1 3o

Z Z(first hypural)e] Z3l7} A8 A }H(Fig. 4, D).
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1
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Zojol A FEe Aoje Ht HF o] 3.18
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y&B&te] 552 mm(Kim and Han, 1991) &=} 2
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7.25~7.50 mm(Byun et al, 1995)8.c} ¥ m & 3
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X47‘0}"] 4.43 mm¥ W T Fol 149 o, 7‘““
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~3MZ F357] A, Ege g3 A%
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)
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m¢ ] 245 1(Kim and Han, 1991), 8 322
22 5.80 mm¥Y o Y77} 2¥ste] 7.49 mm
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vep

gAaxel B, A€ 2 AR o9 B T8
& 82 2 7125 =d(Okiyama, 1988), ¥Hol=
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ok ey ZAMLYIL B A BH 2
2 2yt v, &3 82(Kim and Han,
1991)8] B $-& A oj7] o) AGA o WX 7HA] Bk
o] TMAZIF B AN A nF BEIH, E
2H(Kim et al., 1993)& X|o}7] AF dA M &
Axgiu)g A =dn| 7lA 2 YR7HA 2
ofo} ZMAY7 FFA o2 e, 535
E 2EA dehdE F 0 2ol & YEiATH
181}, Sebastes steindachneri, A&, x|
e g e 5242 A% TALTIF AN
s2&3 W Z, 253 5537 TR AbAste A
o A 74 o] o] 2] & Hl|(Sasaki, 1974), &0l 7
° Az A% Ao W% 2 Aozt FHAR
Vet A4 AEg ¢ ot

&9, Okiyama(1988)°ll 239, &jele] £7]
Aol olefg el g mA=2n 1A £
AxE7E 2@@TD SR, & 2AHIA o
o] g A& T 5UAARE JeElGARE B
gzl =gjn] Z1A e A& F 35U AN E el
ol & ERH

Az AF 9ol Aole AFH F3H} o] Fol
A A kot AtE F 5dA Bd AAe] 3.35

ir e we 2

>

mmeo] 93tH ¢ ¢ 43 Bt AFer d
out A& F 39Y A HHF A7 14.36 mmeof A o
B Ro| ZAo| gAJEo] Xo] 2 5 whste, =
1] 2 2(Kim and Han, 1991)2 A& % 6~TU A
Jd Aol 7.0 mmY W H-Fo 2 F3rh Al
o] A% F 30~31YA 13.4~16.7 mm 7} 3] ol
A 23/ gEHe Jov B o £ w3
&5yt 2o B2enc o =l A vebko
Zulol: A28 €& PAE AAAE, F4
ofZ, TR RAZ R AdF e HEo] Tl
2385l v, 21 22H(Kim and Han, 1991), &

. 2Kim et al.,, 1993), &5 X| Leiognathus nuch-

alistMyoung and Kim, 1984)2} 73-§-= x§ 7}l <]
AAAZT ZAA 2 237} 87 Lot tha
Aolg BT

QAR BHL AE F LUAA ANASH F
AAZo] FA ol Z3=7) Al#}sie, st E, 1
AqAEe oz F3He F2 2985 (Kim
and Han, 1991), ¥-2(Kim et al., 1993)%} A 2|
FAHE 7 8-S B9t (Table 1)

H339) 23t ¥71 Aojzyy Adde,
Table 1. The developmental processes of cranium and

visceral skeleton of Sebastiscus marmoratus

Days of bring forth 9
Parasphenoid
Frontal
Prefrontal
Prootic
Basioccipital
Supracccivital
Parietal
Exoccipital

Cranium  Pterotic
Onisthotic
Vomer
Ethmoid
Eoiotic
Sohenotic
Alisphenoid
Nasal
Basisphenoid

Jaw Upper jaw Premaxiliary
Maxillary
Lower jaw Dentary
Articular
Angular
Visceral  Hyoid arch (E:Dih‘“}l\ \
eratohyal
skeeton Hvpohyl
Interhval
Branchiostgal ravs
Paiate Endontervaoid
Hyomandibular
Ectopterygoid
Palatine
Metanterveod
Quadrate
Symplectic
Dpercular Precperle
Opercle
Subopercie

Intercoercle
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#:wl o] Sebastiscus marmoratus 27} Y Ao} B3 A3

2ol Zu ¥ eHKim and Han, 1991), 3432
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Naturally beared larvae obtained from female fish kept in the aquarium were reared for 45 days
in the laboratory. The naturally beared larvae were 3.19 mm in average total length (TL) with 9+
15~16=24~25 myomeres. Melanophores were distributed on the dorsal margin of intestine tube,
ventral margins of the tail and around the oil globule, but none on the top of head and on the pec-
toral fins. The larva (3.35 mm TL) consumed all yolk and oil globule in 5 days after bearing, and
jaw bones and clavicle began to be ossified rapidly. In 22 days after bearing, the larvae averaged
6.30 mm TL and the caudal notochord flex 45°. Fin development in S. marmoratus larvae proceeds

in the following sequence : caudal, pectoral, dorsal, anal and ventral fin.
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