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Ostelogical Development of Larvae and Juveniles of Bartail Flathead, Platycephalus indicus (Perciformes:
Platycephalidae) in Coastal Waters off Yeosu by Jin Lee, Chongmin Han, Ae-Ri Jung, Woo-Sung Choi, Sung-
Hoon Lee' and Kyeong-Ho Han™ (Department of Fisheries Sciences, Chonnam National University, Yeosu 59626, Republic
of Korea; 'Department of Fishery, Marine, Industry, Tourism, and Leisure, Chonnam National University, Yeosu 59626,

Republic of Korea)

ABSTRACT

This study examines the osteological development of the Bartail Flathead Platycephalus

indicus in the cranial, vertebral, caudal bones and pelvic, sholder grilde bones for the purpose of taxon-
omic studies. Adult P. indicus were collected from the Yeosu coast and artificially fertilized. Juveniles
were reared at 18.5~21.8°C (average 20.0°C +0.5°C). At 3 days after hatching (total length (TL) 3.49+
0.32 mm), the parasphenoid and clavicle began to ossify. At 14 days after hatching (6.34 £ 0.24 mm), the
parietal and exoccipital bones of the cranium, the six branchiostegal rays of the hyoid, the urostyle of
the caudal bones and the actinost of the shoulder girdle had ossified. At 39 days after hatching (11.39+
0.86 mm), the preorbital and suborbital bones of the cranium were ossified, ossification of the pelvis
girdle had begun, and the sholuder girdle was fully ossified. The number of vertebral columns were 26.
At 45 days after hatching (12.63+0.62 mm), the nasal and supraorbital bones were ossified and the
entire skeleton of the juvenile was completely ossified.
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M =

el (Platycephalus indicus)+~ %1% (Perciformes) ez}
(Platycephalidae)ol] &3l= o|FE e FHEH A Y
oNAEE U2 R A, A=da AeH gl 25, Zf
gEo e yohmeblel Bolmelrl, 55 $ARY i AgA
QL=7R] BE3LT o= 2518 B3] 2= A=
2 =2 PUSH) Rt SO 22 acte ma 2
34 vigol A A EE= A A o}Fo]th(Chyung, 1977; Kuiter and
Tonozuka, 2001; Nelson et al., 2016; Fricke et al., 2023). Z A4
2oz Jejdhs 174 8650 X8kl Jlow o A4st

A} 28): o] (2Ab), A (ThSHAAD), Hohe (hHUAD),

9 (W), ol E (i), FAE (24)
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eI} o] 7= S v|FES 7R Y| (Cociella crocodilus),

e

HeF

¥l (0. macrolepis), 522 % (Ratabulus megacephalus), Bk
=% (Rogadius asper), =%l (Suggrundus meerdervoortii)
2 & 74 8%Fo] B E o] QIt}(Fricke et al., 2023; MABIK,
2024).

Feie THlA 3] B AojE 5 AAEER o]&HH 39
M= F2 A8 AHe=E Frid A2 I A 7HA7E =
O} A Yo e s 2EE, R Z2 F8 0T
U] of-e W2 Ago|u, AR GA] At A & 9 HY
02 Q) AAEHT = FAo]th(Knapp, 1996; Aberoumand
and Ziaei-Nejad, 2015; Lee et al., 2023).

U] Fel= IAA oA ARE ste] G F Plary-
cephalus indicusZ L&A J 92U Mori, 1952; Chyung, 1977;
Kim and Kang, 1993), Lee and Joo (1998)= =Ujo] e

Bl (Inegocia japonica), B)= %€ (Onigocia spinosa), 285
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(Platycephalus) 1575 e} ZoFe| (Platycephalus sp.)2] 2
FTOE ERSIAUT SHANE o] %] AFoN= FFE S 7t
Al A7 gle ez JHT fFados Hiugo] gl
(Choi et al., 2003; Kim et al., 2005; Kim et al., 2020). E3+ =+
9] @l A= Nakabo (1993)0] sl FEorAJoF Aol ek
)@} §-AFRt Yoshinogochi, Platycephalus sp. 13} 9Fefje} -G-A}
3t Magochi, Platycephalus sp. 27} A28ttt Ba% o] 911,
T+ 3 B 2 FAAY Zol7h yehARE AA7A] Fefet
g o 273 fX= B 2RHA ke, 7t
2l A77F Padt Abejolch(Nakabo, 1993; Lee et al., 1999;
Nakabo, 2002; Imamura, 2015; Chen et al., 2020).

24 UPe ABoiR] Qo] L BRY £ 9 Bk of
Ut 4keHd, FAate SHClHE F 3kt Dunn, 1983;
Koumoundouros et al., 2000). 22 T23-AS AEs)A o]
Sh= A2 ol gl oA EsHA BHT = e =4 7]
e AR FAsks d EaFeld, o3 54 dEHk
Z ofFA Aol 7P Fad ax F sho]r] fiEd
7] oifo 27 wad oE a7 FAE A= 9
t}(Ahlstrom and Moser, 1976; Matsuoka, 1985; Blaxter, 1992;
Potthoff and Tellock, 1993; Divanchi et al., 1997; Kohno, 1997,
Koumoundouros et al., 1997a, 1997b; Han et al., 2005; Coban et
al., 2009).

AR FHolA Fefol #E AF= RFH L
(Kim et al., 2023), 5533} (Lee and Joo, 1998; Lee et al., 1999),
W Zpxj ol e gl 2o wE BT YL (Lee er al.,
2022, 2023; Yun et al., 2022), 214 (Kwak and Huh, 2002), %
Ake] WE (Kim er al., 2011) 50| HALHIL Lo, Ap2]of 7

oL

P

i

2

Table 1. The ossification process of cranium in Platycephalus indicus

e XfR|OjS] =4 Wy 31

g A7 nl gttt

wetA o] AT relel wauAE 22 wunhge B
of A B BREH A7eh Aol A7] F FH, 4K
W AESHE 9] 7| ZARE ol g5 Bk,

12

ERTETE

1. XtX|0] Az

AlRof ARg3E oju)= 20179 5% 13Y oJ$A] A= dgte]
A AT ATeE AYstach AHE Hole A A% 404~
436 cm (B 420£1.6cm, n=10), 53 FZ 24.1~32.7 cm
(Bt 28443 cm, n=6)%00, AFE A5H d S
Aol A AAHO R Q1F A5t £4H d2 APAE 2t
&, F8 2 (35%50x30 cm)of| A ARZEEITE Ao A
2 A Z ARG 18.5~21.8°C(H 20+0.5°C), GE2
314 psu(Fat 303 psw)E FAIBIRL, ARl wld 50%4
i 23] Fsiqlet. £33 A3 Aol= HieFF AL (Nanno-
chlropsis sp)g 20| Yol EWE71E stglen, AAoj7F A
Zy3to| whek Rotifer, Artemia sp. @ Z7|HFAIRE ¢AFH 2

ST
2. XIxlo| 24 HE

AAole] BA) WYHAS BA] 9 w3 g
454712 i 10mHE A 5% SAHE=TYZA 1ZT &
Kawamura and Hosoya (1991)2] GAwo] e} o]F AA5HS

Day after hatching

(TL. mm) 3 5 10

Characters (3.49) (3.88)

(5.18)

14 23 28 39 45
(6.34) (7.44) (8.91) (11.09) (12.26)

Parasphenoid

Frontal

Basioccipital

Supraoccipital

Parietal

Exoocipital
Caranium

Alispenoid

Sphenotic

Prootic

Vomer

Etmoid

Nasal
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o} o]% BHEF%97] (V-12BS, Nikon, Japan)?} A8 5-&n] 7
(SMZ800, Nikon, Japan)< ©]-&-3t FAZ, orF, W, Al
I, AT 9 n|ZHRE FAo= WALt 2H9 7 1Y 3

A2 Kim (1989) @ttt

2
) AFole] B WA HE BH WL AR U B
z A%30 Bow,

[\S)

B3} 359] zloj= AR 2.71~3.05 mm (B 2.93+0.1
mm, n=10)2 o}z F37} dojuhA] ekt 13l & 344 A

A 3.17~3.81 mm (B 3.49+0.32 mm, n=10)2] Zpojof A5
B F7hRol 7Hea 71 9] 2] FAF (parasphenoid)©] &
slstqich(Fig. 1A).

B3}l & 5U4) Aoj= AR 3.65~4.11 mm (B 3.88+0.23
mm, n=10)& S/} HZ(frontal)o] S3}s}gaL, o BB
M= A= A= (premaxillary) I F73eFE (maxillary)
o], o} Bl 9] X|Z (dentary)o] Z3}=]7] AJZtsIiTh(Fig. 1B).

B3 3 1094 Aol AR 5.02~5.34 mm (B 5.18+
0.16 mm, n=10)2 F7jFA= AFFZ (supraoccipital), 7]
A B-5FZ (basioccipital)o] E3}517] Al&Fetla, Aj7RFo A=
FAAN= (opercle)@ Y 22| AMMNZ (preopercle)o] I
spatgon, ARl 2idF (ectoopterygoid), AF
(hyomandibural), B2 (quadrate)©] =3}3tRo0, A oA
£ Z}/dZ (ceratohyral)T} A =Z (branchiostegal ray) 37}7} =

spst7] Alatskgitt (Fig. 10).

Table 2. The ossification process of visceral skeleton in Platycephalus indicus

Day after hatching

(TL, mm) 3 5 10 14 23 28 39 45
Characters (3.49) (3.88) (5.18) (6.48) (7.55) (9.78) (11.94) (13.52)

Preorbital I
Orb.ltal Suborbital ——
region

Supraorbital —
Upper Premaxillary
jaw Maxillary

Dentary
Lower Articular
jaw

Angular

Ceratohyal

Branchiostegal ray
Hyoid .
arch Epihyal

Interhyal

Urohyal

Ectopterygoid

Hyomandibural

uadrate

Palate Q )

Endopterygoid

Metapterygoid

Symplectic

Opercle

Preopercle
Opercular

Subopercle

Interopercle
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Table 3. The ossification process of vertebrae, pterygiophore, caudal skeleton, shoulder girdle and pelvic girdle in Platycephalus indicus

Day after hatching
(TL, mm)
Characters

3 6 9
(3.49) (4.02) (4.85)

14 20 25 39 45
(6.48) (732) (8.63) (11.94) (13.52)

Vertebra

Neural spine
Vertebrae Rib
Hemal spine

Parapophysis

Interneural spine
Plerygio- Interhemal spine
phore

Basiost

Urostyle bone

Caudal Hypural bone

skeleton Parhypural bone

Epural bone

Clavicle

Coracoid

Posttemporal

Shoulder Supraclavicle

girdle Scapula
Supraclavicle
Antinost

Postclavicle

Pelvic girdle Pelvic bone

B3l 3 1444 zfoj= AA 6.10~6.58 mm (Bt 6.34+0.24
mm, n=10)2 F/H59 A Z (parietal) I} T FF (exoc-
cipital)o], A-gFoll= AdE (epihyal)°] ZFstHoH M2Z
37 E S5t F 671 MzZo] 238kt (Fig. 1D).

13} 5 23UA Ao HA 7.32~7.56 mm (Bt 744+0.12
mm, n=10)2 F7132] 2]dZ (alisphenoid), 4 ]& (spheno-
tic), 20| & (prootic), A& (vomer), A& (etmoid)©] =3}5| 3ict.
TG ARl A = SHHZZ (subopercle)o] &3 A=
9] Fo] 2707} H o, AR A= 7HdZ (interhyal)d} |
A& (Urohyal)o] Z3}5}7] Al&Fshgla, JAFH 9 o=
(endopterygoid), Z2JAFE (metapterygoid), F<&H (sympletic)
o] &3}sl7] Al &st4ict(Fig. 1E).

B3} 3 28UA zpoj= A% 8.03~9.79 mm (F 8.91+0.88
mm, n=10)Z EFEo| I&Z (articular)T} Z+Z (angular)©] =
3lsl7] Al&bsteic(Fig. 1F).

B3}l & 3984 Ao WA 10.53~12.25 mm (B 11.39+
0.86 mm, n=10)2 2] SHHF (preobiral)} ¢H8}= (sub-

orbital)o] E3}5}7] A&l oH, A7h R A= ZHH7HZ (inter-
opercle)o] &3}5}7] A&kt (Fig. 1G).

B3l & 4594 Zpoj= AR 12.01~13.25 mm (B 12.63+
0.62mm, n=10)E F752] H]Z (nasal)o] Z3F6}7] A1ZFSHE
I (Fig. 1H), QH5-2] M (superorbital)©] I3t HA F7H5
o] mE ZZ o] YA (Fig. 17).

2. 35E, |

FH ] AEE 242 73 5 6UA A 3.88~4.42mm (B
T 420+0.31 mm, n=10) 32 (abdominal vertebra)@} 417
= (neural spaine) -8l Z3}=|7] A|ZSHATH(Fig. 2A).

B3l & 9A Aoj= HA 4.53~5.17 mm (Bt 4.85+0.32
mm, n=10)2 579 BE2Zo] Zstr] AZelgn AAZL 8
N7} =355t (Fig. 2B).

H3} 5 14U7 Ao HA 6.32~6.64 mm (Fat 6.48+0.16
mm. n=10)2 117]¢] B2Zo] Zatxgln, AAIL 1372
7o WS Hoshe 53 (b)Y 37 AZHE e,

T

o
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Fig. 1. Ossification of the cranium and visceral skeleton in Platycephalus indicus. A: TL 3.49 mm; B: TL 3.88 mm; C: TL 5.18 mm; D: TL 6.34
mm; E: TL 7.44 mm; F: TL 8.91 mm; G: TL 11.39 mm; H: TL 12.63 mm; I: completely ossified cranium and visceral skeleton. ang: angular; ar:
articular; as: alisphenoid; bop basiocciptal; br: branchiostegal ray; ch: ceratohyral; dt: dentary; e: ethmoid; ecp: ectopterygoid; eh: epihyal; ep:
endopterygoid; ex: exocciptal; f: frontal; hm: hyomandibural; ih: interhyal; iop: interopercle; m: maxillary; mpt: metapterygoid; n: nasal; op:
opercle; p: preopercle; pa: parietal; pm: premaxillary; po: preobital; pro: prootic; ps: parasphenoid; q: quadrate; so: subopercle; sob: supraorbital;
sop: supraoccipital; sor: suborbital; sp: sphenotic; sy: symplectic; ur: urohyal; v: vomer.

ESE u| oA u]BEANE (urostyle bone)o] Z3}517] AlZSFA
otk g@71E9 A% FAL=UE AR5l A% 7= (interneural
spine)°] A1EA=2fn] 57, RA=2u|E ARet= B
(interhemal spine) 1707} S8=] i}, TS A =gu|&7|7F @
SFAA] 7]7]% (basiost) HA E3}517] AlZHsHith(Fig. 2C).

B3} 52097 7] Aol AH 6.90~7.74 mm (B 732+
042 mm, n=10)2 F2Z 2= 147), 522 672 Z7}3}
3 3= (hemal spine) 4747} Z3}817] A &atgitt. njHo)
8} 3= (hypural bone)d 1 o} &) F3}u|3Z (parhypural
bone)o| Z3stE.om, 1 Yol A1, 28| FFo] E3}sH7] A1t
skeltt. @7]1E2 AllsA=gu] A737H=0] 774, A2sA=d
0] 2737 370& Z 1070, RA=2u] 3= 37071 S35t
Qi (Fig. 2D).

3t 3 254A £71Aol= A 8.29~8.97 mm (FF 8.63+
0.34mm, n=10)2 F5Z9| A= 2271, 532 8717} Z3st
%32, ZE7] (parapophysis)7t Z35 A&kttt ol R A3, 4
shu|EZo] I3lsly] A&t on di=o] 1078 S3statt.
71E2 AsA=u| AA7=o] T, A2sA =gu] 4173

= 12702 F 1970, RA =] E8S
(Fig. 2E).

3t & 3994 7)Aol AR 11.71~12.17 mm (B
11944023 mm, n=10)2 & FA= 267, 522 11~12
W7t E3FsaL, viA=2u|E A A|Sh= 8 (pelvic girdle)
o] Z3}3}7] AZsIGt ulo| = AT
Z 333t (Fig. 2F).

B3} 5 4597 Xole A 13.30~13.74 mm (B 13.52+
0.22mm, n=10)°] tHA H3=Z A= 2670, 532 1274

12707} 3= i

(epural bone)©]

7t Elo] A9 =ot XA HlaL, FrE, vEsE E e dE
o] T3t A=
3. A=

g o] At H3} T 3UAR Aol A% 3.16~3.80 mm
(B4t 3.48+0.32mm, n=10)° D3HHA 71 WA HZ (clavi-
cleyo] B31E7] A2k (Fig. 3A).

B3} 5 1097 T7] Aol HAA 5.02~534mm (B 5.18+
0.16 mm, n=10)2 28J|Z(coracoid)¥+ A7 Z (scapula) F¢7}+
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Fig. 2. Ossification of the vertebrae, pterygiophore and pelvic gridle
in Platycephalus indicus. A: TL 420 mm; B: TL 4.85 mm; C: TL 6.48
mm; D: TL 7.32 mm; E: TL 8.63 mm; F: TL 11.94 mm. b: basiost; c:
centrum; ep: epural bone; hs: hemal spine; hy: hypural bone; ihs: inter-
hemal spine; ins: interneural spine; ns: neural spine; pa: parapophysis;
pg: pelvic gridle; ph: parahypural bone; r: rib; ur: urostyle bone.

A2 H&Eo] T3] ARSI Zo] FoAHA AdHE
(superclavicle) ¥ $Z5FZ (posttemporal)©] Z3}5}7] A2
o} (Fig. 3B).

3t % 149 A 7] Aol AF 6.24~6.72 mm (Bt
6.48+0.24 mm, n=10)2 A=FZ (supertemporal) I} A7HZ
(scapula)©] Z3t5}7] AJZFSFEIL AFEE (actinost) 2707} E3}8}
AT} (Fig. 30).

3t & 209 A 7] Aol= A 6.90~7.74 mm (B
7321042 mm, n=10)2 ZHF (postclavicle)©] Z3}5}7] Al
Aot AR 247} 37k Boeh] ARHHACHFig. D).

B3l 5 39044 37] Aoj= 11.71~12.17 mm (B 11.94+
0.23mm, n=10)2 H22) sl FHYAUA 2Tl 17
S2HUL, F 419 AEZo] Z3lste] AR BHE EF0]
3= UTh(Fig. 3E).

n

AToiRe) B4 Waol AAEE A7)E o] et Aol

LEN XIR|OfS] 22 w35
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Fig. 3. Ossification of the shoulder girdle region in Platycephalus indi-
cus. A: TL 348 mm; B: TL 5.18 mm; C: TL 6.48 mm; D: TL 7.32 mm,;
E: TL 11.94 mm. a: antinost; cl: clavicle; co: coracoid; pc: postclavicle;
pt: posttemporal; sca: scapula; scf: scapular foramen; scl: supraclavicle;
st: supratemporal.

7} Uebdtt. $AM] Oryzias latipes (Langille and Hall, 1987)2}
Qlof} of5e] Zeol 25} olHo] B wero] AzHEAet
(Hu et al., 2018), el = Athat(Triglidae)oll £31= Prionotus
carolinus (Yuschak and Lund, 1984), P. evolans (Yuschak, 1985)
¢} oF&E-2t3} (Scorpaenidae)©l| 43k £} Sebastes inermis
(Kim et al., 1993), Z&¥80] Sebastiscus marmoratus (Kim et al.,
1997), H-2449)9] Sebastiscus tertius (Han et al., 2001), 33l=
2} Sebastes koreanus (Park et al., 2015a)3} Zro] F3l 0]% o]
27j0] Boi9lc.

Fele BB HTol WA BRI AL, ol
¥ ohma WAL, AR, Aol BTt Aolol 3
o] o=} HTo] WA Teshs BE2 AN P. carolinus
(Yuschak and Lund, 1984), P. evolans (Yuschak, 1985), ¥&2+
1}9] B2 (Kim et al., 1993), & 0] (Kim et al., 1997), v}&]
T} (Serranidae)®] 5739 Epinephelus septemfasciatus (Park et
al., 2015b) 5 22 T2 Fol& o|FoM=E FART BEFS
Btk ol2|et 24 WY A& ol¥dlx oY Sardinops
melanostictus (Matsuoka, 1997), A o] Ilisha elongata (Han et
al., 2000), 29 Konosirus punctatus (Seo et al., 2023), A5
Takifugu rubripes (Park and Kim, 1991), & Takifugu pardalis
(Han et al., 2005), AW =2}+X] Entomacrodus stellifer (Kim et
al., 1992a) 9 0| 2W% Luciogobius guttatus (Kim et al., 1992b)
3} e TR ofFolA ALY, B L B AT,
Hols} BF) FRT A 35, HTL U2 AT} 55
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71%53h= 222 AR5k 98-S 3t} (Vandewalle et al., 1997,
Wagemans and Vandewalle, 1999; Kang et al., 2012). wh2kA] of
5 Aole] B2 ] glof B} o) WA P A
o oA 7153t B wee] AUEe] 9oL AT 2
4= 1tk (Kohno et al., 1996).

Fe ] AR ST BY 2 AMTiEe] UA =
3E3 o]F spiE, THNE wor 3T, ol 24
gy dutr oz of] ERTA Uehute AR 595t
STk (Park er al., 2015b). 27] Apofo]l 3lo] HE & 7HA], §7|5
L 1 =9} FEr) 2ot x]—O]7]- 9lo] TA o] &&= ch(Dunn,
1983). el AANZL 23t F 1044 B A% 5.18mm2
HololH BANE Fol BY mepo W] Azt of
5 27h9) Fo] skt 22w 2710 glo] AR
= &9o](Kim er al., 1997)¢+ B2 o] (Han et al., 2001)
= 1), E=H(Kim et al., 1993)3} Zu&E
(Kim and Han, 1991)¢] 27}, 3sj&2} (Park et al., 2015a)3} P.
carolinus (Yuschak and Lund, 1984), P. evolans (Yuschak, 1985)
o] 37, &719] Inimicus japonicus (Imamura and Yabe, 1998)7}
3709k 4¥lA o] H]S3t A7)of Wste] 27] Rpo} A7) QL
of Fuktk HANZZ 47} Aol S WL, w3t e A
Zo] 7] BY mofo|Qithrt wido] ABE WA 2749 7}
A7} vrstal o)3 AJoj7tA] 1 47} WEkA] & glrx]nP(Klm et
al., 2005; Kim et al., 2023), H-2%&490] (Han ef al., 2001)=
Aol A 5742 2718k, Be(Kim er al., 1993)2 27H°ﬂ*1 4
N2 Z716k9 e, £7]1] Imamura and Yabe, 1998)+= 3, 41
A Zo] ZAlof Wt T 47} WA Y&9Fth TS P. carolinus
(Yuschak and Lund, 1984), P. evolans (Yuschak, 1985)°]| A=
2 N7t 27] Apojof| 37100l gt A ThA] Haske 5 A
AANE 719 e olgmict 2ol Mol Ao Uelgtet.

RIS AR e B fsAE 2
o] 9ot <A Qth(Mun ef al., 2019). Fefo] AR

2} Sebastes schlegelii

By waep] Adstel 0o, A0, ANE, FETE 4
T AEE, FHE 02 YR, ol way

rlo .IIN'

E2H(Kim et al., 1993), & o] (Kim et al., 1997), 27]H]
(Imamura and Yabe, 1998)2} v|w3s}to] o] 7P HA 2
She A SUSKAOU JHTH FHBY W £HEF T
ofl Zfol7k Asiet.

oFefel AFTL Hoh F oY) BRI 4 2s}a}
7] AAFske] R3t & 399 Het A% 11.94 mmollX= A5F
9] =7 26702 Eo] A4 EEEtTh(Han er al., 2019). Z
2 S o721 Magochi, Platycephalus sp. (Tsukashima and
Miyaki, 1999)+= £3} & 14 o A% 5.10 mmFE 1~4H
A 347t ZohEl7] Alastel 13 F 209 BE AF 10.92mm
o 32| ¢hs] ZolElm 2A49) A4t 26707} Hof o] &
To} 5YUEFH 2L, Makino ef al. (2006)2] AT-olA Magochi

a1y =
A=

H2F 57} 2728702 B Q79 ol meich 22
Fy), PP BRIAHOR f45p) A8 &
ABTAOR F28 BHolnz Aol 549l 712aa
32 o|th(Dunn, 1983). %FE2} Magochit= FE|Z OS2 oj
o QASHAEE AE7he] HREHA 1AL BEU AR (Lee
and Joo, 1998; Lee et al., 1999; Zhi and Gao, 2017), Tsukashima
and Miyaki (1999), Makino et al. (2006)8] %% Z+-& Magochi
ol HFZ HollA AtolE Bl ol Mol Y7}
77y FE=sfjol He WHE =227 et e ko] Hit =
FHes t=7] fjgo AZER, 42 Fof oAk A4
Ao met HEZ9 gl ztol7h e A= ol FolA
Hux]o] Qlth(Hatanaka and Sekino, 1956; Yasuda, 1965; Iwata
and Hamai, 1972). ©] g7-¢] o] SA| Tsukashima and Miyaki
(1999)2] Magochi¢t Zro] FF=8llo gt sfH A=A /=
AgkollA] ATl Mol 47 URshe AL P2 2

BAZ oojg & e Aoz AZEY e el A
L 27149l 957} Basid,

Fe= FAZE &8 destr] o) n|RgitEe] S8t
Fe=d), o]= 722 FeH<42] Magochi (Tsukashima and Mlyak1
1999) A& Fdatg o B2 (Kim et al., 1993), F3f &
(Park et al., 2015a), F&5°] (Kang et al., 2012), 2448 0] (Han
et al., 2001), &8)0] (Kim et al., 1997) GA] o]¢} & A3k
2 Bt 3t Zu &2 (Kim and Han, 1991)3} P. carolinus
(Yuschak and Lund, 1984), P. evolans (Yuschak, 1985), 71|
(Imamura and Yabe, 1998)= X7} st o|Zof njHi B A
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al., 1996; McMenamin and Parichy, 2013). A A o]&2] H9 A
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o] Yottt (Fujita and Ueno, 1956; Leis and Rennis, 1983;
Kojima 1988; Hyndes et al., 1992; Hirota and Sasaki, 1998). %
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A1 ey, AU (Soleidae) ] Solea solea, Buglos-
sidium luteum, 7YX 2+ (Pleuronectidae)®] Pleuronectes pla-
tessa, P. limanda, Platichthys flesus, Microstomus kitt (Brewster,
1987)9] 7% FA=9 RAETo] Z3HE A4 HEl7} Al
ZhE|o] ZpolE Hlrt. ol HE| oA WMF Y H& zjolof
ot Aoz Holx|ut ¢ A3t HwE 98 2AFY =4 &
A 9 271G B/ A7F F7HH o g ZFEojof T A
olct.
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