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ABSTRACT

The feeding habits of shotted halibut, Eopsetta grigorjewi, were studied by examining

the stomach contents of 419 individuals. We collected E. grigorjewi samples using offshore gill net and
bottom trawl in West Sea of Korea from January to December 2019. The specimens ranged in total
length (TL) from 22.5 to 50.3 cm. The main prey organisms were Macrura and Pisces, while Brachyura,
Ophiuroidea, Littorinimorpha and Paguridea were found small amounts. E. grigorjewi fed on Macrura
in summer and autumn, and mainly fed on Pisces in winter and spring. Smaller individuals (<30 cm TL)
consumed Macrura such as Crangon hakodatei. The proportion of these prey items decreased with
increasing Pisces such as Ammodytes personatus and Engraulis japonicus. The feeding strategy of E.
grigorjewi is estimated to maintain prey individual as they grow, but increase their prey weight.
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M =

E7FAH] (Eopsetta grigorjewi)= 7}A}0] & (Pleuronectifor-
mes) 7}AH0] 3} (Pleuronectidae)ofl £3H, 9-2|ueh A Akt
U A, WalRt 5 At FEEFIT AA)eF2 200 m oW
o], Ealiut HAI vigto] X215} (Yamada et al., 1995), A
H71E 149olA 49olH, ARP-e AlF=e) tinte SRS
2 Huwo] QAT Asfe] = A I A QA gt
(NFRDI, 2010; Cha et al.,2011).

A8 74Rpu| o] ofSlgE A EH, 200600 W 4,2004
Eo] oY= UL o]F HA}F Faste] T 1097 oF 2,500
Eo| o]g5|x QIth(KOSIS, 2023). £ AT tjArel E71RH| of
g sAMCE EEH UA got ARt TS &
YA, Aot A= YA Z ST 7HA7} Sl oRE A

A7 9): HEH (IAFATY), 3D (PAFATY),

ol YT TAD, TR E (), AW T (S FrAtd T

*Corresponding author: Dae Hyeon Kwon Tel: 82-32-745-0620,
E-mail: dhkwon@korea.kr

29 A7t B asit

oJ79] AHATE= o7 AHE olsfstaL, olFAEE &
oz Hestal o] & 4= Q= 7I2ARE AESHH (Huh
et al., 2012), £3] 7HAm|3} o) F= Abgh, ] 2 AolE I3t
MARE A olFshA i, AXHFYEA WollA & B
SyeiA] ST AHSIEAR T & % 9ick. uketa] spabuln
ool AHATE HFEAY HolAhae ofafshe T o)
<+ F83lth(Huh er al., 2010). 7FAH0| 2} o} 70] AQATE= £
guet 2E oA EstA o]FojA it FFNA £
7VA4a] (Pseudopleuronectes yokohamae), =7VA| (Platichthys
bicoloratus), Z7VAH0| (Clidoderma asperrimum)®] A173¢] ot
Q77 SqyElglom, FHoIAL 718743k (Glyprocephalus
stelleri), ‘&3l FFqto| A &7}&bu] (Cleisthenes pinetorun)©l
gt 2148 21519 th(Huh and Baeck, 2003; Kwak and Huh,
2003; Huh et al., 2012; Nam et al., 2013; Seong et al., 2019;
Choi et al., 2021). = Qo A= 7pxpu]|} o} 7 Ao gt A+
7b ol AP Y3, BAHAYF HE 959 7HAm| T} o]
o] Aol digh A7F XIgE vh QLo (Link er al., 2002),
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Y2 Tgs F FHQolA 7Rt o] 7o AdATE 4
AT TA flo] o]F oA gt} (Karachle and Sterglou, 2011;
Tomiyama and Kurita, 2011).

Aol w2 H, i dAQHe] E71R] A= @A) &
3 x]o] mZto] S HETh= B1vt 91, Fo] EAA A A E 7t
ofgtE|H 3|E o] oFgt ofFo]7] wiizof|, Ao et 7124
ol d3t7t dastctn B gk v 9lch(Zhang ef al., 2020; Kim
et al., 2022). TatA E A= E71A 0|0 ULES BAE
of 4 UoBEL BT, ThE Fpulzt o R e AT} vlwst
of 44 BAL olalnl, 44 e Tele] 7| 2AEE BeoHe
o = =2jo] 9ict.

ERTETE

o] Ao ALEH E7IAtu|E= 20199 1952E 129714 A3)
FEa oA LaRdol gzt A Idoldel ol ogH oA
£ A =g fudollA FYste] EAsTHFig. 1). ARE
ABEs A AEARE £71 § F%H(TL: Total length) 0.1 cm,
A% (BW: Body weight)2 0.1 g7HA] 43131, dl5ste] 915
E23 £ 10% Z2EH §Ho| 1A Z o 22L7 o] A
= @u|Astoll A AINste 7Ha3t F (species) FE7HA] 57
SR, B77F o8& 7% TH(family) E= S (order) 22
ket R HolEES &4 MAIE AstaL, 5597
<001 g A7 EAS T SHRNE(%F), WASH (%N), &
FEH(%W)E T8kt
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%F = Ai/N X 100
90N = Ni/No1a1 X 100
%W= m/W[gtg[ X 100

A71A, A AUHEE F A9 HoldEo| HAaE E7HAv]
9] jAIFol L, Nt Wiz SBA=Y WALt 55, Nt
Wioar A Ho| A0t G5t} Ho| &Y diFa4d
A]4=(index of relative importance, IRI)= Pinkas et al.(1971)2]

Hoz Falgr),
IRI= (%N + %W) X %F
o]% WMELZ FHisto] JHhF 84 A 4] (%IRDE YERA ST

IRI;
IRl = ———

i=1

X 100

Aol w2 AEE UEEQ] W3kE THotslr] fls) <300
cm, 30.0~35.0 cm, 35.0~40.0 cm, >40.0 cm¥] 47]9] AG
= AR, 22 (3~59), 45E (6~89), 7H=E (9~119),
AEH(122Y)E AFE &t AUEE 245 A8
ok E3F AlEE Hol A4 B4 mheks Sl AlawE Held
Ha /WA4 (Mean number of preys per stomach mN/ST)2} A|
2 Ho|9] HHF £3F(Mean weight of preys per stomach
mW/ST)& F3t3th YU8E E43 Hdl dLuA2AREA
(One-way ANOVA, R 3.4.3 with library ‘multcomp’ )22 2]
§E PAF.

West Sea
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Fig. 1. Sampling area of Eopsetta grigorjewi in this study.



1. 5% x4

ol Aol AMHH EVE= & 41970 G, A
22.5~503 cm (B 34.5cm)E UeEhg o, B A3 390
323 cmZ 7P A9k, 490] 38.7 cm® 7P¢ FATH(Table 1).
30~35cme] M7t AA 2] oF 40%E AR5t Huigroz 1t
ERg AL, T2 25~30 cm €] WY ATH(Fig. 2).

2. AUE= =4

AA 419704 F THE AL 12574312 BAstg o, &
2590 702%2 Uit JUYLES 243 Ax = u%o]xg
E2 NHF Macrura)2 S8V E 76.8%, WA5H] 71.6%, &
ZH] 48.4%, AUFQLEASHE 81.3%S FAEAT, A

50
N=419
Ave. =343

30

20 |
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Fig. 2. Total length frequency of Eopsetta grigorjewi collected in the
West Sea of Korea.

Table 1. Monthly number of individuals and size range of Eopsetta
grigorjewi used in this study

Year  Month n Range of TL(cm)  Mean TL (cm) £+ SD
Jan. 72 222~46.2 33965
Feb. 60 24.1~44.5 33.8+4.6
Mar. 30 22.5~454 32.3%5.7
Apr. 20 33.3~452 38.7x3.7
May 29 28.7~44 3 34.8+39
Jun. 30 342~43.1 37.7x2.1
2019y, 30 27.7~503 355+58
Aug. 30 26.0~40.6 34.5+4.0
Sep. 30 26.9~37.7 32.7+3.1
Oct. 30 25.8~41.1 33.6%x35
Nov. 28 28.2~443 34.8+39
Dec. 30 26.2~45.5 343+54
Total 419 22.2~50.3 345+50

Msll S7xtojel Al 79

L5 FMT utERFAS-(Crangon hakodatei)7} &&HI
= 432%, WA 44.7%, 55 Y] 39.8%= 71 Wol A
A5t (Table 2). A$-F 2o 2= o]& (Pisces)7} E@HI
= 32.0%, 7RAI5H] 14.0%, 554 43.6%, A5 L =A]4
H= 16.3%5 AX|BHA L, o7 FollAE 7hde] (Ammodytes
personatus)®t BR| (Engraulis japonicus)®] H]E0] =9ttt
1 9| Al (Brachyura), 7 8]&7}A=] 5 (Ophiuroidea), &5
(Littorinimorpha), A5 (Paguridea) 52 thFst Hol &S
HASAAE A F R EA S T H SR et

3. 71 EE Ho|d=E =9l Hs}

E7H] SUEE A9 S5 HES AZdEE E435%
th(Fig. 3). B0l |79 £5FH]&0| 53.6%S AR5t F
Ho | FEo| T, 77} 39.1%2 Vet oEHo=

Table 2. Percentage of frequence of occurrence (%F), number (%N),
weight (% W) and index of relative importance (/RI) and %IRI each
prey category in the diet composition of Eopsetta grigorjewi collected
in the West Sea, Korea

Prey items %F %N %W IRI %IRI
Brachyura 168 94 52 2452 22
Oregonia gracilis 40 23 14
Romaleon gibbosulum 1.6 06 1.1
Pugettia quadridens 1.6 09 10
Unidentified 96 56 1.8
Ophiuroidea 48 26 07 16.0 0.1
Ophiuroidea sp. 48 26 07
Littorinimorpha 24 09 02 2.6 +
Neverita didyma 08 03 0.1
Unidentified 16 06 0.1
Macrura 768 716 484 92194 813
Alpheidea 08 03 05
Crangon hakodatei 432 447 398
Metapenaeopsis dalei 32 1.8 03
Heptacarpus rectirostris 08 06 0.1
Unidentified 288 243 7.7
Pisces 320 140 436 18448 163
Ammodytes personatus 64 35 104
Colichthys niveatus 08 03 2.8
Gobiidae 08 03 02
Engraulis japonicus 88 41 199
Apogon lineatus 08 03 1.1
Unidentified 144 56 92
Paguridea 40 15 18 13.1 0.1
Pagurus ochotensis 08 03 04
Unidentified 32 12 14
Total 11,3412 100

+: less than 0.1%
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Fig. 3. Seasonal change in composition of stomach contents by wet
weight (% W) of Eopsetta grigorjewi collected in the West Sea of Korea.

F7F 79.0%= 7H8 @ol Uehgten, olFf7t 143%9] vl
Rk 7R Hol|l= A7) 86.0% 8 F Ho|FEo|glom, o
T AR 42 6.7%= AL, ALEL oF7F 494%=
7P ggten, R AR o2 Uekth 3383 ALE

o= 079 Bl &o] &9k, 5T 7R H = AR HlEo
E& A2E Ueylth

4. 930l ME Ho|Y= =42l He}

E71Atu] 9] Ao M2 UEES] AT aEAsu|et &
T HIE 24 HIE E45A(Fig. 4). 4S8 =A5H=
30 cm WIRE Al GtollA AHF7t 7P =8k (95.6%), 1 Hrell
o2 AlgellA 70.0% ol ZAske] RE AlFwolA AR
7} S48 tho 2 nE AFGTA ARt dF, A
o E7MAH] oz AAsth SR s = A H = A
Alsk= 7HAIG9] FEFol 27| wiizol|, AiF =X SH] oA Af
SF7F o2 Yol BERT £A Uit Ao wdEth A
T TS AET olF7F BX £7] djiel AFeEA
Hot £ HIES I EA6k= Al A ozt wd
o}oq **tHvﬁEZl#Hlﬂ} FF HES A vlasilt 55

H]-&-2 30 cm 1|9 Algoll A 77t 78.1%F A8}
04 7V 583 HolBER Ushon, th3o 2 077} 17.6%
£ AAEHAT 30.0~35.0 cm A FFolAE A-F7T 47.0%,
|87} 46.1%2 YEPEIL, 35.0~40.0 cm AFToAAE HoFH
7P 44.1%, 177+ 42.4%F AHASFETE 40.0 cm oo A= A

ton

57 49.4%, oAR7} 49.6% Kol ASFHT 072 Hlgo]
7 ekt 3% A2l S80S A9Re e
& o}, 079 Hgo] FolA|t HFS Byt

AFLE WA B o= Al AT Ft Hol
A=) BAFTe FAE 248t (Fig. 5). AlF 3t 7HA
9 B HolAE A AR STk BA §lol A Ale
v"f°ﬂ*1 AL, FAHCRE {7t 2fo|E HolA] ¥t
(P>0.05). Mg 2 AT Bt o= BAF2 AHol &
VS A= S7eke BE2 EAAT FAKLE {9

©Macrura BPisces @Paguridea mMBrachyura BOphiuroidea WM Littorinimorpha
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Fig. 4. Ontogenetic changes in composition of stomach contents by
(A) index of relative importance (%IRI) and (B) wet weight (%W) of
Eopsetta grigorjewi collected in the West Sea of Korea.
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Fig. 5. Variations of the mean number of prey per stomach (mN/ST)
and mean weight of preys per stomach (mW/ST) of Eopsetta grigorjewi
among the size classes.

3t 2po]E Ho|X= UTHP >0.05).

o @

o[l ATl eiLtet Asle] HASHE BNl AR
o o158 F Hol =R HASIAT, 1 oo AR, AnlErbt
2R, B2 AAR 5 HolsHe SA4 AolRel Ao I
QAEIGITh T Al offe] AN B4 B, e B9
wale] BAsbAleL Bl 22 oliuiE, B2, of
22 gasgon, SN Angr e 2 44t
o FUshe] thol =ol AL 3heATHHuh ef al., 2012; Nam
et al.,2013). 53] 71 87AE ) wolEL ulchaAlelf
of AA\FolRgom, Hal Bepe Fulsjelo] EX7kAn)L A




A FGolFE 7HF wol -4]3Ht(Kwak and Huh, 2003; Huh er
al., 2012; Seong et al., 2019). BA A FA A Q] 7110|240
gt A5 AuEH ZhRn] 9F9] Bo|SES dF dxTt &
< BolAEo A= U AR 22 o= ARFolR/, A
u &7, 755 (Cephalopods), 975 A4k o5
2 UrojAHA Ho| B FAaAFTHLink er al., 2002). ©]
AE 7HA| g o Rs s s P AT = Ho| el o
27 Yttt

2 Al gRlE Asfoll E7kabm]zE 7HE Bol AR ot
FAFNSE ol ATAGYT Fphe AN AT BT
(Gadus micmcephalus)ﬁl- 39 (Okamejei kenojei)i’—l Z Ho|AY
22 wage et of Hofell A TRAFALY PEL Erin
FHETH(Choi ef al., 2019; Youn et al., 2020). 2 AT A} A
3 E7Fle §4 HolAES Asditr|Eote A4 a9
FRSP A Yajo] 5T HES HolBES T2 ol§
3= 7]13]329]3] 44 A} (Oppertunistic canivores)2 BHE T}

HE oA of79] FEEL 25~30% FEolH, 40% F=7t
A= Hol=t|, o]l AFoA E7IA] Y FEES T02%= 4
3] =A UebtHHuh et al., 2010; Seong et al., 2021, 2022).
YutA o2 HlojAy] ojRHT} oA 0|7 FEEFC] 4 Y
Bun, I olf 2 FUHHoE 2 HolES AFsI
2ol Z&AQ] Hol&eS & avt glow, Ay tE o
oJEHT} We] 237} o]FoFE 7HsAdo] Erha wHE
(Ellis et al., 1996; Farias et al., 2006). 3}A| 9t o]H & Lo A o}
£ A4 oFEY ¥53] 22 IEHES HieH, ole AR
H AR7F SAA | ZafollA 2PEIL L, RS o8
st 29 S B FARE AlZte] dof 5t
2317} Wol o] fojxl Ao m AT AsfjoA &7 2
I ZE o g 2Hstke 7|9 FEE] 63.3%% 4
o] SARSE 23S B HTH(Choi et al., 2021).

LAY A ol A AFHZARES] = HolE o et AEA
QL WSk 1 A9 ShepgEAL T2E ettt o Fad
847} "ok (Huh et al., 2012). A3j sG] A4st= E7HA0]
= ALdolle BAE, w2olle 7MEE F Yol BEE o83t
ok Asiz Ifste BAE B FFFMolA As G5
ko2 o]Fd| Ats AZstaL AsidAgts weEk 2G5, o
S-0| Ahs wX AL 7EEE) 2eiE o] F 3’ (Kwon er al.,
2012). SHA|RE B3t 3)FA7|9f =20 wet o]Fsh= At
7b glat, S = ol FalloF & BX|7} 11€e] At B d
QtollA EA|7} 18 E 7] wZo]l (Song ez al., 2008; Choi ez al.,
2020), 11¢ o]F AEH| EX7} o5 st A7l E7FAt
m)7h AdAskthar =€k B3 EX= 100 m oo 3
of F2 x5t Ao 42 thFE 100m o] fo]7] HZ
AZTAE o)Fo| 7hssitt HHET)(Lee er al., 1996). &
A F8 o= 7idels vt A Akl 22ty 4

Msll S7txtolel Ald 81

20| 5shd sk 717k 7HA17] wiizol] BFol 91, o] 71zt
< 729 FFez duitt th=A Uehdth(Tomiyama and
Yanagibashi, 2004; Kim et al., 2020). 12|31 20| F2 A]7]
of AtollA e shaL, 20| 455 s 5H7] sl ¢
2 o] 5= IFAEE 7HITH(Kim et al., 2020). =20 ot
2} stAS St A7l HEARE AtellA AdSskaL sk 7|7t
A gz o]Fshe MAE E7HI7E A4S stE Aol
24, o] sjele] BA7A0let §7HAole] 414 QTN E
#20] 7hte) HA90] F7khe A2 BAegTCho e
al.,2021; Roh et al., 2022).

el BE AeEel 24w, WYl Ade] Yt A
959 Bgo] B2 o} R B8] FEHE AFS BT
oiFE Enjielo] Hlofu}, YA T BAW Zeo| &
olkAl 7] whiel Aol 2& Wol ¥wA Eesp| Wt
A$FE ARSAT, 2717} Skl whet S5 elel B
o] o} FE HAoh= AL 2 AdHrt(Jeong er al., 2015). o] gt
Ho P& k= 7|} o] 7l &7kAbu]E H]RZ5}] (Choi
et al.,2021), §A1/d A X o7 Z-olet -0l (Beringraja pul-
chra) So)A%= &% v} QlttJeong et al., 2015; Jeong et al.,
2018).

S AR RARUG. AAHOR olFE B
$E a2 oyA AFHE 7] 22 27|04 & =27]
o] HolPER A7|E WAt dEA ¢lom (Cha et al.,
1997; Huh et al., 2006), 3]2] 7| 2710 % o] ALoA &
U3t A3E ERthJeong et al., 2015; Seong et al., 2019). T
FHE A FA7A]E HolBES 27|E WIHAF]A] ¢,
e NS TR AAsk] A AAFE TS BHL
w503, Aol BRI ol AFek oA B L7lo]
Al 2 2719 HolPER HIA7]= AR Hol o]g A4
A2 T EART= AAsks S0 wet 2ok ad
%™ (Huh et al., 2012; Roh et al., 2022), 3FF F3[<} Haflof| A
o8 == =79 A 9 o2 A A= A X E o
slele Boianle) AREAS 478 Bask Ak

—_

0]

OF
=

ol A= Mafell AAshz 27kl e] A4 9 Aol 4
95]7] S13f 419712 F FHE AT 125714 EA8HA
=7HAe) F ol e Ale-Ret olF R UEhdoH, A
Zo| e utERAZAN LT} o)A L FR)&} 7t E 7}
ol A4ttt AdA o2 E M4 TR HolYE
F HoBER A4stke 718594 HARR Yebg o, A
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