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The egg development and morphological change of larvae and juveniles of the starry floun-
der, Platichthys stellatus were observed in laboratory. Fertilized eggs of the species, 1.09~1.19
mm (mean 1.13+0.03 mm, n=50) in diameter, were floating, colorless, transparent in shape
and lacked in oil globules. The eggs hatched out 121 hours after fertilization at water temp-
erature 8.2~11.2°C. The size of the hatched larvae were 2.58~2.89 mm (mean 2.67 +0.09 mm)
in total length, their mouth and anus were not open yet and myotome number was 14+27=41.
Melanophore and xanthophore appeared on the notochord and digestive organ and the margin
of membrane fin, on the yolk sac and eyes were lacking in pigment cells. 5 days after hatching
the larvae attained 4.30~4.97 mm (mean 4.74+0.21 mm) in TL, and their mouth and anus
were open. 10 days after hatching the larvae transformed to postlarval stage and they were
4.67~5.75mm in TL (mean 5.30+0.31 mm), and absorbing the yolk completely. Feeding act-
ivity increased as the mouth became larger. At 23 days, the larvae attained 6.69~8.82 mm in
TL (mean 7.85+0.75 mm), and the right eye was started moving to the left side of the head. At
52 days, the juveniles attained 10.99~17.06 mm in TL (mean 13.50+1.67 mm). The right eye
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was moved completely onto the left side. All of the fins had completed set of the fin rays (D.

64~67: A. 45~51: P. 11: V. 6: C. 19).
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Zr=r}g], Platichthys stellatus:= 7}A}7] & (Pleuro-
nectiformes), 7}A}0] 3} (Pleuronectidae), 7} =t}hg] <&
(Platichthys)ell &3l= M4 o F=2, $-2vete] H12
Asf (A A2 H dE EoeFee ERHRAL, 9
238, WS AA w5 F A ZUols o] Rl
7bA de] Rz, dsjd o] fFelu 7]gell = M A st
o AlERS E- oz sl ezbA] gEte: HAde] 9l
3 NE RO = AEE 2Eten 7 29 &
Zoll= A2 B, AR AR FTbe]x AlelA
2~397 ot} (A, 1998; 7] =, 2001).

AEctel] B AFE FINAE AAA FErte)
2] rhabdovirus A3} =A] (Mork et al., 2004), -2 (Ag)
o st AJ=]dhA o33k (Hogstrand et al., 1999), PAHs
(Polycyclic aromatic hydrocarbons)2] A E3+x of3F
(Stein et al., 1990) 5 whefat 77} o Fo A= v,
S AFA SsiAE B Aubarel Zmrle] Hof
o] A& o m|x]E= o33k (Lee et al., 2003), FFFX,
YaEdl 9 Are] A AzAel mAE o33 (Lee
and Lee, 2004)3} GnRHa x2]¢l 93t 7t=re] As=
2 2 AH A=k Z7F(Moon et al., 2003)e]] 3} A
BaEelx gl

Z}A a) ol B3 A FE= FEX7FAMA] (Pleuronectes
yokohamae)2] A3} =px]o] et (Yusa, 1960b;
7] 5, 1983; 3t %, 2001), E7}A}m] (Eopsetta grigorjewi)
9 =7t /‘jxc} (Yusa, 1961; Imaoka and Misu,
1974), =o}&] (Pleuronichthys cornutus)e] st =
7| A} (Takita and Fujita, 1964; Minami, 1982), 27}
A}u] (Tanakius kitaharai)] Z7]4 A} (Minami, 1983),
E7}A}1] (Kareius bicoloratus)el] o gt izt =7]A)
A} (7, 1982; Minami, 1984), ¥ 7}2}1] (Verasper varie-
gatus)ell =&t wbEA 7 Feds 9 AJA} (Takitaet al.,
1967; & %, 1995; Aritaki et al., 2001), x=&7}*}n] (Ver-
asper moseri) xFx]e 2] FHe-8-3 AJA} (Aritaki et al.,
2000) 53} EX2|7}A}e] ¢} A 71AkA] (Limanda schrencki)
o] I3} #pele] FxA 2ol (Yusa, 1960a), E7HAHn] <}
Z7kAbele) 27] b 2be) AMS (Fujita, 1965), B3]
7}A}m) ¢} F71A}E] (Limanda herzensteini)@] <] 3 3l

o] vlwe} AP (Kato et al., 1974), F7}Ajn| o] =7] Wt
A3} Ap=]e] AR (3 5, 1988) 52 w2 A7t vk
742} o fm Aol A AR AR E A=
dx B olElge] 3, 22 B ofFelAME o5
AE A9 7} e wet 3 bl A
ASAAN 28717 FQo] o A5 sl o
WA I ApR|el o] HepieSs RFFo e v FI

NEERE AT )2 ARE B4 Ve

L ER T

AU 48T pmclel <lulE ST
AN AR —’FZS#W e as
nle] (£: A7 450 cm, A% 22039 3. A
37.2cm, xﬂT 533~ 758 g)i 20044 3Y 269 2r=

zic} ﬂa} xﬂa} 300L Y93 FRP 4=xo)] 483}
Aow, Agse sum shEA Fejsh A ¥
4 8E 19 100% HPHEH {551
FAF] 71 A& Am= s F)st] F
wohg Aol Zoldle A4l Aolh ARl
me}l 3 welFgen], Hel: 23 F 5Ux)3E
rotifer (Brachionus plicatilis)2 39117, AA3te| wle}
Artemia sp. 331543 ol g WIS BFehEA
AR, T ARV T a2 ESAT)(YSI
50, America)E o|-&ste] FAst HEAIA Fo
22 82~11.2°C(H# 10.2°C)gloH, ae] AHE7|7)
Z9] 422 10.2~15.9°C(HF 14.0°C)% ).

AT L WNAFRIBE g3l DA
a1, AA e 1~34 FHA oz 10vRY AR S
3}y, d&3} MS-222 Sandoz (Tricaine methanesul-
fonate)2 wHFAlA "heFod7lel AL o=

24, HASAT 4 291 001mm7AN] SHshede.
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1. sy 40%- ol wjuke] HAF 3 (Fig. 1, B), 3412 303 ¥o

T o] AdgEe] A1Ede] et 24277 FH A
o} (Fig. 1, C). "F&ke] Al&=¢], 5412k Hell = 44| 2717}

2o SAR o] 1.09~1.19mm (¥ 1.13+0.03 L s <
o] o i A7 B So= 8 A= ig. 1,
mm, n=50)2 F&o|n HRAZP}oz HIT= ¢, El)i—m]q(':'g:’ D). 6 ]: 30+ To:] 8 4171 (Fig. 1
o, 3 A= = =
S} e pARRschFig. 1 A). 44 F 2xzr 0T AR Rl ASEA 8 Fele aeH w7

Fig. 1. Egg developmental stage of starry flounder reared in the laboratory. A: Fertilized egg; B: Blastodisc formed, 2 hrs.
40 mins. after fertilization; C: 2 cells stage, 3 hrs. 30 mins; D: 4 cells stage, 5 hrs; E: 8 cells stage, 6 hrs. 30 mins; F:
16 cells stage, 8 hrs; G: 32 cells stage, 9 hrs. 50 mins; H: Morula stage, 18 hrs; I: Blastura stage, 25 hrs. 30 mins; J:
Gastrula stage, 42 hrs; K: Formation of embryo, 44 hrs. 30 mins; L: Optic vesicle appearing, 2 myomeres stage, 49
hrs; M: Formation of Kupffer's vesicle, 7~9 myomeres stage, 55 hrs. 30 mins; N: Melanophore appeared on the
embryo, 12~ 14 myomeres stage, 62 hrs. 20 mins; O: Kupffer's vesicle disappeared, Formation of eye lens, 78 hrs.
30 mins; P: Formation of otolith and membrane fin, 30 ~31 myomeres stage, 89 hrs. 30 mins; Q: pulse of heart,
34~35 myomeres stage, 102 hrs; R: Development digestive tract, 35~ 37 myomeres stage, 114 hrs. 30 mins; Scale
bar indicates 1.00 mm.
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v (Fig. 1, F), 9417t 508 Fdll& 3242 7]ol] 2314
A (Fig. 1. G), 12A]7F 108 FHell= 64X E7]0l] Z3ldth

A F 18AI17F Foll= AAl7]6 Eei7ta (Fig. 1. H),
2517k 30% Foll= Zri7lel 23kl om (Fig 1, 1), 42
AlZb Folli= mi3te] HAIE ] F31e] 3/4 A =5 Yo
ezt el 7ol =2kt (Fig. 1, J). % ¥ 44417 30
+ Foll vieo] 2kt gEbt wiA7L FAE 7] A=)
w (Fig. 1, K), 49417k Fell&= vl <tz7} FA= 3,
Aol 27 A= wetdd (Fig. 1, L). 4 F 554]zF
304 Folli= Kupffer®] 27} A= 31, ZA-o] 7T~ =2
wretakel ot (Fig. 1, M).

A 62717k 20 FolE FH W v FFof
2 3R Qo= 533_6}71 AlZystsl o, 24
12~147/0 2 wFslsdct (Fig. 1, N). 4 7047+ 30
Holl= WA 5o ZANLE7} oS Wdsle] 1 4
7F Tyt slem, AEA R LETL wjA o] wlZe|
a2/ wdte] Edste] gl ojujo] 282 20~21
Nz Z7tE e Hdeted glich wiA o] mejRio] &
el dwl Kupffer® 7} $£3 & 78417k 308 H o=
AEE T, ﬂ’é*ﬂiiﬂ oS sl HHXJH 5o
o] PR = 33l glom, viA o] EAEE
oS sl 7 7 olub 9l A, kA 1l
Doz MAxzrl ohefatA wdste] wiA el S
2x9} EAEe] Hueform Zd3le] Qlrt o] Al7]e
 ZAHo] 24~2572 sl glon, wiAl= oS
A7Aste] d3ke] of 58 =& Za 9l W=r) 3§A
= 7] A1Zsteio} (Fig. 1. O). 2 9.7~10.5°Coll A
Kupffer®| 2= oF 23A17F &) 3131

A ¥ 89AI7F 30F Fell= o|Eof o)A o] A H
a1, A7) 7E A, v Ao X =gju] f7]7) &3}
3}7] Azl 242 30~3U 2 HEsle] glom, ul
Ag =234 23 e|7] AAsl (Fig. 1. P).

A F 102A17F Foll & o] x| oA o] FElE A,
AlAdo] wbgalar, wiA o] MAxrl FrhEe] glom, 7t
Aol Axgu|rt B3bslar, 33 725 &s)hgke]
23l glom, wiAlE S A FEAYC 282
34~357) 2 s 9o} (Fig. 1. Q).

A & 11447 308 FHeoll= gx]=gu|r} 54 1t
%3]] 9\)\_]—1 ul—z]La}u] _?,]o]] j:/\ﬂ:.q. 3?:]-71-}\11 }\ﬂ/\iy]_ %
Refoz wbds) Qlok AMEA wiA e F43 A

o] YE7bx] meoke] SMaxr) wbgds), wiA] 919 A

>

2 HARH YRR mofo]l EjtEe] s gl
_":__1-?__0, }JJ/\E_“;_-_ _‘%‘_lll _1115\_—‘)‘;_-_ 1:10]: 3:].71—)\11 ° tguo]:
oz s gl 2AL 35~372 W] glen,
Fala A" A3Fo] oL wrds)] ¢, WA} oS

T} Apx|o| Hepee 353

il
3k (Fig. 1, R)

1214 7F Fol| = H 2o H3lr}l ojyton wjz= w
2| BE] n3}slr] Az

2. A o] e it

AEche] A ele] o) Pepd- Fig. 29 2o}

B3} &) 2ol A o] 2.58~2.89mm (BF 2.67
+0.09 mm)e] a1, B2 =gu] 7} s g9low =]z
e BN 2ok Fx2E o3 Qv dF e
g8 A oA, S IEe] wiE FHZFof 9X|3}a,
23] kA =] 47)7) B3hEe] gl AL 2
A3 oln], ZAL 14+27=417) o]t} FE-e Ao
1.344+0.08 mm, &7 HF 0.75+0.12 mmyI}. zﬂ»ﬂ
I A3t flele SAMAzel AT HRS)
gl %U‘*Oi &HH U, 53] Tl AN LE
7F AR mefoz s gl w3 33 Slele
Azt 9l “W_Eiﬂl ol mR 1594 A 9%
I oofe Fof] MEF 9 YRIER] mofow FAI 72N
227t EgEe] 6~87) £33l 2k (Fig. 2. A).

23l & 2dA7F =HH AHAe] 4.12~4.39mm (FF
4.2440.09 mm)7}A] AAFsla, 7 oL B3lxe] 9]
om, Foll FAAZ7} WEEhy] AlFtsle] @ S
2 veht e rlE Skt R =2u] 9o 3§
UH AMAZIF oS dEste] vl R 11~16WA A 9
o} 11~1744 24 ellel 7kA] E3hE o] Z7)7F AA
N 1 = e MAx uE YAEr] AR
o},

23l & 3d5 7} Hm AR} 4.18~4.72mm (I 4.58
+0.12 mm)7}A] AA s Q)
o] MR el 192 s o, AN AZTE EE
AA Hell YR7kA] mefoz wets)] 9l (Fig. 2. B).

B3l F 5dA7} =™ AR 4.30~4.97mm (BT 4.74
+0.21mm)2 AAsdar, gle] A7 o] ARt
He, G 5o U3 Aol 98 sl £3hte] oS
wetsted Folx il w3te] A3 FiEe] A7
£ HF 0484+0.14mm, AL FHF 0.23+0.12mm<]
e oz dolglet ¥} oS E3}lEe] glom, o|x
71 B8 AX Ut el e FNAEI) oS sl
g FA oz veht olow, A 3 9ol A
27t Y7 Befo g 7~/ 8 s v A
Zow MAxrl oS "WAF vept glo, njR
I A =gn] AFslel URErbA] meke] EAz
AZ7 oS ddste] 1 7t Foksle] MAE o
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Fig. 2. Larvae developmental stages of starry flounder reared in the laboratory. A: Newly hatched larvae, mean 2.67 mm
in total length (TL); B: 3 days after hatching, mean 4.58 mm in TL; C: 5 days after hatching, mean 4.74 mm in TL;
D: 10 days after hatching, mean 5.30 mm in TL; E: 17 days after hatching, mean 6.91mm in TL; F: 23 days after
htching, mean 7.85 mm in TL; G: 26 days after hatching, mean 8.97 mm in TL; H: 30 days after hatching, mean
9.68 mm in TL; I: 35 days after hatching, mean 11.20 mm in TL; J: 40 days after hatching, mean 13.09 mm in TL;
K: 52 days after hatching, mean 13.50 mm in TL. Scale bar indicates 1.00 mm.

= Atz gl (Fig. 2. C). 5.89~6.47 mm (JF 6.22+0.21 mm)= AAs 3n

B3l F 10U A= HA 467~5.75mm (I 5.30+ =3 A7)17F B3}=E7] A)EbsiH, |2 X9 A
0.31mm)& AJAFstsr o] FpEo] F7)Ate]7]2 A 2xz7F QA Gl 2 A o] FZoll 3k Ay
o] &Ik Aol 1n}F] zeo|w, 2E]F o] AJA|o] Fikalzl 7} 192 EXo] sl ol Fel s SMAEs)
oh B A7) ol E R AT, nj A o] Fof, 7 Reofoz 197 gt n]Ro 12~16WA A9 el
Argu] 9], A F90e HEekd YRR mofez AN g7 s gloew, wi ofef| & A2 n|
sl )R A ) whA] veju] Qo= HEefkow W 7] Aol FMAZIL AR sle] Qlar Fediels 3
sl e ifﬁ% TR, A 9], e A Fel A 227} 5~67) EH3) ik o] =) AHE oz o
sl i, wlEFeke] A =u] 9 Fel s ZALE < F3E 2 AAH, F F SIA=u]e] Fr]Fe] gfell
7} ) ‘Rl‘:}( ig. 2. D). #3} ¥ 13YA = A AME] A= 7] AR
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n3l = 1794 0= AR} 6.25~7.60mm (FF 6.91+
0.48 mm)& AAslx, aE|A=gu] &7] 47|17} 7~8
N HAEA, s EFo] oS E3tE A v R dtke] 3
7] AFgke A 37) EobA|w, o] WAl Bofow A
o] A He Q= (Fig. 2. E). #31 F 2044 <l&
2} 6.08~8.83mm (FF 7.24+0.84mm)= A A3},
9 SA 2] @7]Fe] v 18~ 194 ZAH7IA]
2al Qlar, FZell 7R FAET] AlEsE, ol Eell
T o]wo] 5~67 Wets) Qlct v HWhe] 45° Axw
A= 3, | =] £7]|7} 8~107] s Qo

nsl & 23R o= A} 6.60~8.82 mm (I F 7.85+
0.75mm)2 A3t 5 9 SX v £7|7} st
7] AlFsi, A zejn] £7)% 13~14712 3=
ok o] Al7lell SA=Hu] 27]Fe] 7|A 5 wet 24
A%7F 192 EXo] s glom, S EE ro] Hg
o] g1Fo 7 Eolr}r] Al=ghH (Fig. 2. F).

13l & 26UA o= AR} 7.66~9.71mm (HF 8.97+
0.66 mm)Z AAeta meEl= deko] SEASHA golA
slom, meR =] £7]E 15~1671% E3}=e] Q)
o SA==u] £7)& 637, SlA =gn] £7]= 42~44
Nz E3tEglon, A =2jn] 177 3l x 7
Al =] o} mHifo|rt. o Eef| ofuhe] 10e47) 2
oS E31Ee] ok wiA| Y] FAAEE 3RO R
35 o] glem =7|7F AA ek (Fig. 2. G).

23l & 304 o= A=} 9.11~10.44mm (3T 9.68+
0.39mm)& AJAsta A7} oS Feobx glow, ol
TE2 AL AFATA] olF3 °l£ﬂ% Az A
of Eot. v Al mRo] FHRL Fof R ZNAT
7} A =7 Az, 5 3 SR = l 271 £7]
flel mejR =gu] 7] 7|AR9el SN Lz} HAH
7] A1#Fsked et (Fig. 2. H).

3} & 3594 0= A 10.52~11.66 mm (o 11.20
+0.38mm)2 At o] 5o AFA7A o]Es}
o 9lem, A& 5, H B nAgn] W |F H =
Zlell EAAE7E A E Mix E YAsH] Az
sl o, A mgn] 7| HReFe] FALETL )
o] 7125y wE A7 AEFET F2 Azt
Hmeofor Tl wiA KA 1T dsle] glom,
x| =gu] Z£7]7} 57 &&3led Qo (Fig. 2. 1).

3} & 4094 o= A 10.59~14.77 mm (3 13.09
+0.90 mm)z AAets A& 5 2 SA =] 97
Z 1:;! 27]011 Ed?ﬂ"’ﬂ‘}] _’1'\__.:2. r,H_‘: b ll,,]. 71-}\11/\
7F E¢Ee] 2 47 STkt WA SR =20 ¢
Z£7]9} "@7)Fel 47 7~87), 5~67, A =] &
7|18} Z47)1Fel 247 5~670, 570 &3 qlon, A

el off
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- WAl S A sEd Fhe SulaA o}
Bk 5 8 SiA ] 97)2s) Auejn) 27]en
F50] ez, AAazs WA Fobiie] Ao

oz sl itk 5 2 A =n)s}l Felse] G

2 233 e, A nule 6~7) 2717} 23}
317] Aaksla, elrke) $740] el 25 ek (Fig.
2.J).

=3} 3 5298 o= AR} 10.99~17.06 mm (3 F 13.50
+1.67mm)z AAet3 FA 2w E7])& 64~6770,
A =] 43~467), e =n] 197), 7}EA] =2 v
1170, wiA =] 672 BE A rv] &7 £ HS
of H3le] 2|ej7]el 3t} £2] o] 5ol hkEE I WE)
7} stz E o] Ae] Aoje} FAIAL, SAle] FEe]
At wj Aol = 2 A2 A oz At FA
AF= A Ao glom, A eju]d = 54
2x7p s gle wiAl e} 5, Sl 9 me R eiu] g
Mz Y SN 248 427) o)L U E g =83
A "bEo] AW oju] o] e S Frelzleh(Fig. 2. K).
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M ool A4 Z1ee Baka A AeelA )
Ae steelr] Slaae WA 280 27) 2% B
& 9440 oofok gk H3l, AdelA AR W3}
AAelel HaMy F& FASEH ofel el B o
ol Aol 4] QAo o8 s} A ole]

el
Az Jejde 59¢ DAem e £ wLshe

W, e
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e 4% e THes Fwsl, 7o
Table 194 X wie} Zro] AXFL] 4 1(‘& A,
1997b) 5 M| E3te] 22| 7EAbuEL o /FES A=n
2le} zre] FRAJkel ubd, A7EAbv] (Yusa, 1960a),
F-X]7}AHA] (Yusa, 1960b; 7] %, 1983) & A}&H=17}A}w],
Limanda sakhalinensis (:= 5, 1988)= XA Z=to|}.

G790 47E A E olfel deld = 54
(Mito, 1963)e] ), | 3-32] 7pulH o = 78 7}
A2 ekxuk Q=] (33} 7], 1997b)¢} =r}e] (Takita and
Fujita, 1964)= 148 7% 7H% el Selsjha
3

Zy=rie] Ao =7]% 1.09~1.19 mm (3, 1.13
+0.03 mm)Z. W 7}A}1] (Takita et al., 1967)¢} =27}A}
a) (F)1], 1989) 8} 231, E-7}AbA] (Yusa, 1961; Fujita,
1965)2} =t}#] (Takita and Fujita, 1964)2} B]<=3}H,
A 7}241] (Yusa, 1960a), F7}AF=] (Mito, 1963), TX]7}A}
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Table 1. Comparisons of eggs characteristics in Pleuronectidae fishes

Species Egg type Egg size (mm) Number of oil globule References
Platichthys stellatus Buoyant 1.09~1.19 = Present
Verasper variegatus ” 1.60~1.64 - Takita et al., 1967
Eopsetta grigorjewi ” 1.03~1.07 — Yusa, 1961
” 1.10~1.20 - Fujita, 1965
Pleuronichthys cornutus ” 1.03~1.11 1 Takita and Fujita, 1964
Tanakius kitaharai ” 1.20~1.30 — Fujita, 1965
Kareius bicoloratus ” 1.014~1.40 — 71,1982
Limanda schrencki Dermersal 0.70~0.83 - Yusa, 1960a
L. herzensteini Buoyant 0.85~0.95 — Mito, 1963
” 885 um - X 55,1988
L. punctatissima ” 0.82~0.90 - Mito, 1963
Pleuronectes yokohamae Dermersal 0.812~0.845 — Yusa, 1960a
” 0.71~0.81 — 7 %,1983
L. sakhalinensis ” 820 um - %, 1988
Paralichthys olivaceus Buoyant 0.90~0.94 1 ‘_1} 71, 1997b
Verasper moseri ” 1.70~1.93 — )1, 1989
Table 2. Comparisons of egg developmental characteristics in Pleuronectidae fishes
Water Appearence time of Elasped time to
Species temperature melanophore after hatching after References
(°C) fertilization (hours) fertilization (hours)
Platichthys stellatus 8.2~11.2 62:20 121 Present
Microstomus achne 9.8~13.0 84:40 169 w, 2002
Pleuronichthys cornutus 14.0 48 115 Takita and Fujita, 1964
Tanakius kitaharai 11.0~13.8 54 103 Fujita, 1965
Eopsetta grigorjewi ” 55 93 ”
Verasper variegatus 12.0~13.0 58 107 Takita et al., 1967
14.0 54 91 Z 5, 1995
Kareius bicoloratus 8.0~9.5 49 74 71,1982
Pleuronectes yokohamae 11.4 62 120 7] =,1983
Paralichthys olivaceus 17.6 37~39 50 sks} 71, 1997b
Limanda sakhalinensis 11.5~13.0 150 X %,1988
"] (Yusa, 1960b; 7] %, 1983), A}&Z 7}A}0] (= 5, 1988) 1995)2 @ =3 Al 10~18A)7F Aol kel vl 7}

Bl 2 o9} (Table 1),

AMAaxe] &3 Al7]= Table 29} Ze] 7r=die]e] A
£ 29 82~11.2°CollA] Kupffer®|E A o|F A

o] 12~147 2 Weale 4
A 16417 Aol WA F
FALE} Yoz &Y

Fujita, 1964)2] 7% 42

14°Col| A

% 62217 2084l
e Ext
stv}. =} (Takita and
A4 were)o]

A=

Kupffer® 27} Jehts= 3 3 48A171e] s =3 A 9

Azt Aol
(Fujita, 1965)= 42

S 2E7t ZRsk, 2oAAR sl )
11.0~13.8°Col| A} Z&H o] 17~18

A §A A7Z 54 F 54~55X7F Il A=A 13
AIZE Aol vl A gl 33} 9)e] v Al Tk 4;— o] E A4
27} e, W7Ale] = 12~13°Coll A 3 58}\]
7} 5] (Takita et al., 1967), 14°Col|A] 54A|7F =

7he B9l Aaxrt Sdste] Aaxe] A
Zr=rhe] e} 7o) Kupfferdl 2 34 3 @l =34 o]
A z7} 3.

gk, E71Abe] (7], 1982)8} EX]71AHA] (7] 5, 1983)
= 47 A=A A7)el EN LTt 283 }% ZFo=,
E7A 0= 2 8.0~9.5°Coll A 49A17F ol wiA] <]

ol A —J“J_aai B 5 glon, BRI 442 11.4°C
oA 62A17F F A Sl EMAzr} F¥g 3,
X (33} 7], 1997b)= FF 17.6°Col|A] d= A o]
Zol £ Z 37~39A17F Zof uiA] 9ol MAxEI} 1}
i, Maze] 3 589k A7lel 9le] FZbel vha
ZFol 7t Sl HeiFEh

e 31, Z7kAe) ef E7FAb] (Fujita, 1965)9] 7 ¢
A zgjn] ey FRLE veA Sz 3

(oA
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Table 3. Comparisons of total length and myotome of hatched larvae in Pleuronectidae fishes

Species Total length (mm) Myotome References
Platichthys stellatus 2.58~2.89 14+27=41 Present
Microstomus achne 3.85~4.34 14~15+33~34 #, 2002
Verasper moseri 3.65~4.78 11~12+20~23 Aritaki et al., 2000
Verasper variegatus 3.80 13+29=42 Takita et al., 1967

3.87~4.20 39~40 Aritaki et al., 2001
Kareius bicoloratus 3.05 12+27=39 Minami, 1984
2.98~3.01 11~12+21~22 st} 71, 1997a
Tanakius kitaharai 3.40 11~12+42 Fujita, 1965
Eopsetta grigorjewi 2.80~3.00 41 Yusa, 1961
3.00~3.20 12~13+32 Fujita, 1965
Pleuronichthys cornutus 2.80 12~13+24 Takita and Fujita, 1964
2.75 13+24=37 Minami, 1982
Pleuronectes yokohamae 2.64~2.72 9~10+30~32 7] =, 1983
L. herzensteini 2.40~2.60 - X %,1988
o] 7}a, =v}g] (Takita and Fujita, 1964)= wjA] A (Table 3).

Aol S 227} AabE o] wale, E74A1m] (31, 1982)
T ALY st 7Rk ol me Rl SRSl o
Z7HA meoFel FA AL A i FHejrhg e
2o A= wiAle] F5 gl uE FFe Hxz A
227} Aoz st wiA $FHoz AL Wy
o] zte}. olg|st AL Fo| w2 FALE JeERE= A
olgtx AJZ+Eint.

gekst 37 2cl FollA LxE US| oS n]A
31, B3 AZbe AA s dAstqor B oo 7|3 3
Ao]] A A el 712 2 (Hempel, 1979), &2
3ol A2%l A|7HS FH7}Abe] (H, 2002)= 9.8~13.0°C

ol| Al 1694 7} AL 7}AHH] (= 5, 1988)= 11.5~13.0°C
A 150A17te] 0% 7 vlws] B o, £ ATl A
L 58 82~11.2°CollA] 121A|7be] AQFHE Ao
teht, wlg ARl Abelrh Qglont Ferielzh
A7bAe) 9 AR bgE) webe cha whes] $3}s
= 7o =2 Yelyit)(Table 2).

Zdmohe] R} ztee] =) 2.58~2.89 mm (T,
2.67+£0.09 mm)Z. Table 33} o] =r}g]e] 2.75~2.80
mm (Takita and Fujita, 1964; Minami, 1982), ¥X]7}#}
")2] 2.64~2.72mm (7 5, 1983) 2 F7}Apm] 2] 2.40~
2.60 mm (= 5, 1988)9} wW|%3tgl o, A7ixtu] (M,
2002), =% 7}A}1] (Aritaki et al., 2000) 2 W 7}x}H]
(Takita et al., 1967; Aritaki et al., 2001) ¢}= Z x}o]&
_\m 27} Aol 2 ehhleh

9t waAelo] =7)7} wlsaklw Fx| 7R
A 5 19895 25Ae] DA 2 Helg neld
W 7}2A] (Aritaki et al., 2001)¢} W]<=8)9]lal, of 2 =X
o AAY gl F Aol e Aoz ek

d

& VA=

2|e17]el Fate] AR o3l A7|7} k=t
2le] Aex ®3 & 309 A HA 9.11~10.44mm N
ARed, 7k (32 A, 1997a)9] A9 53 F
5244 A& 13.52~14.34 mmy 1, WA (= 5,
1995)= =3} & 3294 A 13.83~18.45 MmO,
X (3 7], 1997h)= B3t & 3294 A 11.40~13.25
mmz et o] & siAtulFRe #HA A7]7} whE A
o2 Y75

¥ 2

Z+=o}2], Platichthys stellatus®] A -7 z}%]
ofo] Wepee] Faie] WAseich SRS FAE
gk BEjnATteln, 7= 93, WAL 1.09~1.19 mm
(37 1.13+0.03 mm, =50tk A} 42 8.2~11.2°C
1M 44 F 1217 2ol 818 A sksisleh 28 4
F9] o] HAF 2,58~2.89 mm (I 2.67+0.09 mm)
2 99 Fre Q9 QA gen, AN g6,
e 14+27=41 o]k AT} 2903 9ol 524
sz} BT A olaL, R =2e] 71kt
= w g Slole AeEs) gioh 28 F Lol

A4 4.30~4.97 mm (7 4741021 mm)E §1%
Fol 9ol glem, ¥3} F 104A) Aol A 467
~5.75mm (3 5.30+0.31 mm)&. t3}to] &As] F4
o] F7)7te]7] 2 olshsirl, ZEl o] AAje] Faka)al
o} 23} & 23YHo|= A 6.69~8.82mm (I 7.85+
0.75mm)z 2 E8Z Xo| YZo= o|Eslr| Az}
B3l & 52d4 A= AA 10.99~17.06 mm (H

4

k2 b

),

>
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1350+1.67 mm)E < MR gdxo=z A3
o] Z3}e] ¢lom, D. 64~67: A. 43~46: P. 11: V. 6: C.
19712 2} A =gu] Z7]7} Aol E3le] X|o]7]=2 o]
shelet.

AL AL
o) AT FRSALFEY ARG AT P
olF A3} 71471 97 (RP-2007-AQ-080)2] UF-2
S ELESRES

o

J

Sh=-

L=
=+Akeh

3} 3]

7149, 1982, E7}#}m] 2]

j=aye)

=], 15 : 323~328.

SN EE ]

a9 - wA T . ux| A} 1983, EX] 7409 ke 23}
Ate]. gHr4=AFe+3] %], 16 : 389~ 394.

g . wHAF . G - A5 - 73 - 72T 2001, §
T At F =7t =x&3 3, 288 pp.
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75~85

g7 - bR . o)7]E. 1088, FrhAtu] el 2T 24A]

Aol AT AT AR S AFHE, 41:65~73.
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EA 2 27Es Qadsta e whatshe] =, 162

pp.

A 27].1998. gt=o] F =7}t Y] A}, 570 pp.

2713 - AFE - 23 - A & - RAA. 1995, oAb,
Verasper variegatus®] ZHAAlol] #Agk A AR E

i

QA1 3,50 41~57.
Az - 789 1997a. E7}A9) (kareius bicoloratus) A}X]
o] Aol wE e e oppAldEm dH, 6

39~47.
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