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Occurrence of Eggs and Larvae of Blackfin Flounder Glyptocephalus
stelleri (Pleuronectidae, Pisces) off Wangdol-cho, East Sea

Hae won Lee, Soo Jeong Lee!, Jac Hyung Yang, Jac Bong Lee, Hyung Kee Cha and Jin-Koo Kim!

Dokdo Fisheries Research Center, National Fisheries Research and Development Institute, Pohang 791-110, Korea
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We report the first identification of a spawning ground of the blackfin flounder Glyptocephlaus stelleri near the
Wangdol-cho sea mountains, located in the southern East Sea. Eggs and larval fish of G. stelleri were collected during
April and June, 2014, when an abundance of eggs was found in the southern area of Wangdol-cho. Our findings sug-
gest that G. stelleri prefers to spawn in the vicinity of the off-shore sea mountains, where the temperature is between
10 and 12T and the water depth is 100 m, rather than inshore.
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7}A}a] & (Pleuronectiformes), 7}AF0|#H(Pleuronectidae) ©]
ol &31= 712 7F44| (Glyptocephalus stelleriy= -2 U}
Zalo A F2 0jF w2 a3 AFEo]th(Kim et al., 2005).
7127 A0 424 40-700 mo] ol LWl Hxa)
£ AoR el 9low, £2 56T oldtel A T Hug
tH(Okiyama, 1963; Taniguchi and Kiyono, 1980; Cha et al.,
2008). -2]ufe} 7| 871Abu] ARk =369 2 5 Alek7] = 4-6
A= A A QlaL, QoA =& Abgtsh 1714 o)/4f9] vl
2 71 B8 A xpo 7|17+-& 742 tH(Cha et al., 2008; Xiao, 2010).
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HFo = Hof glow, AQtut Fafjof FXt f1A|of Qlof thF
gk o] A 9] S a3t Ak o = ZHE| AL QItk(Shim et al,
2008). F=x TR AN A = T2 7157, v+, B
ol A o2 ofglEo](Lee etal, 2008), ©5 Ff Akt o
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Fig. 1. Map showing sampling stations of G. stelleri eggs and lar-
vae off Wangdol-cho, East Sea.
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Ass WO 99% ARER 14 T ABAR §7 99%
&r-gof 1A skt ZFol= Kim et al. (2011), Okiyama
(1988)% 1stol FAHSIAT, o] BARAE AAstech
olgho] 49 HAUR o] 27, FHLE 5 Fe) Fo] 274
st typed Leglom], o] BARLAS Sasiolct.

Genomic DNA+& Z}o]9] 4 QB2 =(eyeball)S o]&
3}o] DNA 5% Kit (AccuPrep®, Bioneer, Korea)2 &3}
%o, o]2kS Aranishi (2006)2] B S o7t WA sl 22
SFLE. 225 genomic DNAO| A n|EFE 2o} DNA Cyto-
chrome ¢ oxidase subunit I (COI) ¥ %2 Ward et al. (2005)
9| primer setE ©]-§5t| FE5}9] o, FFA LTS (Poly-
merase Chain Reaction; PCR) 2712 th-2-1} Zt}; [Initial de-
naturation 95 C o] 4] 5%; PCR reaction 35¢cycles (denaturation
95T of|A] 14, annealing 50T o A] 14, extension 72CoflA 1
+2); final extension 72°C oA 5&]. PCR AH=-2 DavinchTM
PCR 74| Kit (Davinch-K, Korea)E ©]-8-5to A5ttt &
71492 ABI 3730XL sequencer (Applied Biosystems, USA)
I} ABI PRISMR BigDye™ Terminator v3.0 Ready Reaction
Cycle Sequencing Kit (Applied Biosystems, USA)E ©]-835
of dolrt 971449 HE-L BioEdit version 7 (Hall, 1999)2)
ClustalW (Thompson et al., 1994)Z o|-&3}glon, G7]A <
H| 25 98] A o ghal o] Fah4 ¢ A (PKU)Z} National Cen-
ter for Biotechnology Information (NCBI)f| 5-&4% ¥7]4 <€
S o] galct. LA T=(Neighbor joining tree}x= MEGA
version 5 (Tamura et al., 2011)o]| 4 2/33}%1 2.1, bootstrap
1000% 4=35}3ict.
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20149 4-69Y 52 == T oA 7|57 ofgk
j 3] ST ZAFAIZER B 492 13} ZARAOf) 7
A4 uke. oko] 238191 11(51.3 inds/100 m’), o] PE=% F
Hal A 47] FH ol A= BF FdstP o, 2l S A
QrollAl= EdshA] ottt 4924 23; RAMRE = ot &
Aol AAB| Hastl o, 2AF717E 4 v 3] S5t
(Table 1).

AL AAE R B G2 HEEQ FH 2004 ojste] dE
8] Wol Edstylon, Z 23] EdsaL, FAZQ FA 19
A thEo g2 wWo| S35kl & 33 Sdskoitt FExY
52 BA 30 M=13], FA1EQ1 F A 4ol A= 23] =AstH
Om, 71 §F2 witof| vl oA A Glrt BHH, s 0] vl
of| A A7} o] o) 7] T3 ARE Q1 HA So4= 23] &
¥ om, 11 %2 5.7 inds./100 m*E A 4 (2.0 inds./100
m’)o] o]o] A = A Gl O L}, upxuk 2ARAZ|(6€10Y)oll=
o2 AP o vl oFo] At 0= wWoktH(Table 1).

ZAs ool g 7157 FAb] ofghe] W2 W<t 1.30 mm
(1.20-1.44 mm, n=35)%1.2.1, 1.25-1.30 mmoj| 4] =2 HIEE

W ¥R Ao

Table 1. Occurence of G. stelleri eggs and larvae from Wangdol-
cho, East Sea (inds./100 m?®)

Station
Date Total
1 2 3 4 5
2, April 135 249 114 1.5 - 51.3
24, April 5.8 - -(1.7) 06 3.7 10.0
15, May - 04 - - - 04
10, June 0.3 - - - 2.0 24

Total 19.7 253 114 2.0 5.7 64.2
Parenthesis indicates number of individuals of larvae
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Fig. 2. Frequency distribution of egg diameter of G. stelleri from
Wangdol-cho, East Sea.
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et glon, ofghe wiE 13S w1 9IQIckFig. 2)

B 2}ol|A] 288t o]2t 27]%= Okiyama (1963)2] 5-699]
HEZ ZAFSE A1 1.46-1.60 mm Rt} 2F9k S, Cha et al.
(2008)°] Atet7] Agof7} ekt k&gt o) Zof W42l 1.60
mm H T} At o] = 2 Aol A ARG 17-8-910] 99% &
& GHOR 7]E 22T GO0 1AH 2APE e
L0 g4 7|91 Aoz ALREIL ey, W o]z}
At Zpolof A v RE PSR QOB R 2% Al ALy} Y
S Zlo AlrEh
A 7157 &2 2w ofsh Foll A SAAIMS

.] =
e} T
912 FE3t0] BARAL AT A3} e UGS

o5 - A -

ol A 715 714kn] /g o1& mtDNA ¢ 7|4 Gk & A X515 o,
Z7A ] (Microstomus  achne), =7}A0|(Kareius bicolora-
tus), Z7 &) (Pleuroncectes herzensteini) 2= A& -3 & o]
o]l EAjoll A ALEE ofgke B 7| 87}Aule] o £
= Ath(Fig. 3).
X0 £

49290 13 24 ol 718 7H440] olekil Z@stelm 42
249 23 ZAOlE SHEZ aelol A 18 7HR] Aol(1.7
inds./100 m?, A% 23.0 mm) (Table 1, Fig. 4)2} EX|(En-
graulis japonicus) A}0]7} 2@} AL, T3 Al A= &7}

st2-egg?
‘\‘ std- egg3
stl-eggd
st3-eggd
—st3-eggd
st2-egg5
— Glyptocephalus stelleri (PKU 9906)
—st2-egg3
— stl-egg?
st3-eggl
st3-egg?
st3-egg3
st4-eggl
—stl-eggs

st2- eggl
st2-eggd

Glyptocephalus stelleri (JF952743)
stl- eggl

stl- egg3

std- egg?

Microstomus achne (PKU 4569)

Kareius bicoloratus (AP002951)

Pleuronectes herzensteini(F952817)

—
0.02

Paralichthys olivaceus (AB028664)

Fig. 3. Neighbor-joining tree based on mtDNA COI sequences (510bp) showing the relationship between 18 individuals of eggs and four

pleuronectids fish, with one outgroup Paralichthys olivaceus..
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Z}u|(Eopsetta grigorjewi) A}01(2.4 inds./100 m*)&} 5011k
(Gobiidae sp.) Ato17F @3t SE15U 32} AR o= &
=% Yol A W5 o|(Maurolicus japonicus), -&71A0](Hip-
poglossoides pinetorum) Z}1(0.57 inds./100 m?), HXx] Z}of
W SSolat Aozt E@stem, FEAL|A = FHTHL-
paridae sp.) A7} &&3s}o, 7| E7HA] Aoj= o] 52 Z3
SFA] SRttt 6910 47} 2ARA o= S ARt ATE 5o
3} 2o}z ZA5Ht
Met X

20149 4-69 52t G2 TS 4] A W FaEAH 1

o
N AR ZT)NA 71871 of e 2ARGE A x| 2 0
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Fig. 4. Post flexion larva of G. stelleri (23.0 mm SL) from Wang-
dol-cho, East Sea on 24, April.
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| dofup= A o= Azt Eot A7) 4
Fa 48] ofst SET] AL 5-62] 5] At
A0 R Hopofuti 49 Tz 11 o| A Al7|7} Akt 2 S
T}, 32549 o A7 o] Hisf) 71AR1 of gt 2AEE 8
A0 Yz

ZAZIZE E}E AARE A A 2 ekE A
7157HA] ofgto] 7Mool et 4929 13 2AM ]
FEx FHEARL St1-St49] -, 4 50 moj A= of
C, 524 90-100 me] - 9-10CE © YL, i el
5% 94 50 m oAl 12T E Ele, 70 mofA 9T o]
1,90 mo] S 4CE FE2 TR} 90-100 m 52
0] AA3| Hotth(Fig. 5). o= Tall 3l Atell= A ke
AR, FE2 FHsols st shdRIE 9%
T 2& AT ol &, 7IE7 s REebREG
FhdRo] JFS = S AR O R H Aesl= Ak 1
2ot 4929 5l 49249 2APEILS wlatsh 75 7H4R] of
o] F43] Zvh=d), ol 100 m 42201 9-10C oA 12T
= A sto] 71577 A EEHA] o ket =207 94
E 7Y Em 7157 A9 Akt F= Al o] 7
o2 =S

GEx FHAGANA 7157 v]= 2 49 222100 m 5
201 9-10T e} 270 M AFetehs A o2 24dn. 7157
Hl= A Ao 2fAste] Agsty] wiio] WA R 2lf= 3HA] o
& A0R 5 VI ol 11 B-f Aol & 7= 54
(Xiao et al., 2010) F2hel Afol= F3hdol 5 o] 53]
TR eEE R A 0B 25, FElT (L)
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Fig. 5. Water temperature of sampling area in April and May 2014 off Wangdol-cho, East Sea.
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oA 715 7HAm] Aol 7F AR E ol A o9} o] fraaf & 4
2Jth(Ryu et al., 2005). T3 %&4 AP S Hoh 2
8] gst7] flal 7157 HAkm] 7 P 25 Ak 98] FEx )

o2 EEo} ©=x%? ofyw AH
off te FH WEg =4 04%7} 7 g3},

B AT et B 9 A A ez
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