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Feeding Habits of the Marbled Flounder Pseudopleuronectes yokohamae
in the West Sea in Korea
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Maeng Jin Kim*

West Sea Fisheries Research Institute, National Institute of Fisheries Science (NIFS), Incheon 22383, Republic of Korea
'Chonnam National University, Department of Aqualife Science, Yeosu 59626, Republic of Korea

The feeding habits of the marbled flounder Pseudopleuronectes yokohamae were studied using 384 specimens (10.7—
52.3 cm in total length) collected from the West Sea, Korea between January and December 2021. P. yokohamae ate
mainly polychaeta and gastropoda, incuding teleostei, caridea, euphausiacea, amphipoda and brachyura. The mean
number of preys per stomach (mN/ST) showed a statistically significant difference, and the mean weight of prey per
stomach (mW/ST) increased as the total length increased. P. yokohamae ate mainly teleostei in spring and winter. P,

yokohamae ate mainly euphausiacea in summer and mainly polychaeta in autumn.
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F 2] 7}AH0](Pseudopleuronectes  yokohamae)=  7}AH0| &
(Pleuronectiformes) 7}AF0] 2K Pleuronectidae)of] <3h= o]
o= et A o, Uit Bl e, sa sl ofl wa sk gt
WAl Z A o] Fo]th(Kang et al., 1985; Kim and Youn, 1994;
Kim et al., 2005; Huh et al., 2012; FishBase, 2015). A3}t
B 7kRju)e] A of 2ol 29| 370|RaflolAlak Bl
7} 7ol 3774 Bto g o]%a}al, AL YRoF o
Fal9lr7] ol Th) HE R ofai A0 el Sk
(NFRDL 2004). &7} Bx7Hu= o715 2| 4ste] 2]
£ oL QAR AEA Q] Apde] 9 HES 9l AEf A A+t
7k 3742 olgtolAol dirk. o] 3 A4} At olR e
o] AEd, AAIA| A, A A9 7127} = wH(Ster-
giou and Karpouzi, 2002), 0] & E3f| o] 72| AJe| & 0|35}z,
A9e FIH 02 Peloki ol 43 S Gl ARE AT
of mj$- %@ 35lcH(Huh et al., 2008). AG7FA] &]o] 227}

Zpu) A= 27| A Minami, 1981), 9131} 447 (Masaki
etal., 1986), F-3£ 2} 44 (Takahashi et al., 1987), /d<;1} Akeh
(Masaki et al., 1987), AH¥2](Imoto et al., 2007) 5] A+
7h et = EX 7R o] BeE At Tk A4 0] 7] 9] 3
e} 2] EX)(Kim et al., 1983), A A17]4L W 7} Ao Sl (Kang et
al., 1985; Lee et al., 1985), Ad<33} AgH(Seo et al., 2010; Kim
etal., 2016), 2153} AAZH(Kim et al., 1991; Park, 1997; Moon
and Lee, 1999), A-4=F 3} 4] (Park and Simizu, 1991) o] A
Y|l om, Ao Igt A= Fofiohe] FoFut Am ikt
ol A 2l5}= £ 71Ab] (Kwak and Huh, 2003; Huh et
al., 2012)°]| sl =3y =| et S-2jubet A Atol A &=
BA7A00) 4] BT 4 S TS ], o} ATEA
O A8l £/ o] Blo| i B4 ATE F3) 2|oiH A}
|2 ulmshe 977} B sl

wahA] 2 7oA Aafol] Edaks EA71Ae] SluE
£ 242 Folo] 20 9o 4B S soleli, J4t AR o
2 sojE WS BAlslol, BA Ao 444 &
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o] o1t ARE-E EX| 7= 2021 1 95E 12971A] v
4 13] A3l S5 3199(36.0-37.5'N, 125.0°~126.2°E)ol| 4]
P 2B 0] 71 A A QI o Alof] 9] 3f) o2l oAl E
o2 EASHTHFig. 1). Alme AgAAA ZiAE e A
Z(total length, TL; 0.1cm)¥} A 5+(body weight; 0.1g)= =74
stla, slslel $1% 4%  @nl4(SZX-16; Olympus
corporation, Tokyo, Japan)S ©]-83}0] 7153t &(species) <=
Z7HA] E573Ht. Kim et al. (2005)2+ Hong et al. (2006) =
e Amstol wRsklm, LR} olele 49 49 BRat
A pasielch R Hol MBS 28 NS ASt, &
FTE= 001 g T4 4% 5 4 (1), (2), 3) 2ol 2+
go|gol diste] FARE(%F), WAHI(%N), 55 F]
(%W)E 53t

G F=A/NX 100 -+ +ovveeeeeeeeeene (1)
%N=N/N,, X100 -oeeeeeeeeeenees ()
BW=W/W, X100 e 3)

A7A, Az 8= 5 dlid HolEo| W E A7t
1] o] 7l Aol AL, N& Blo| & A AIRE A 7HA] 9] F 7H A%,
NeF W s slolgEe] ARlsst 55, N, 3t W o
AA| Ho] 7hA|e SEFolth HolBES s =R
(index of relative importance, IRT)+= Pinkas et al. (1971)2] 4]
& 0|83}l 4] (4)2} o] Fakgom] Alo|F 8 ER Sl 4
(5)2F o] MRS gHisto] AtiF 2= A H|(%IRDE
el it

IRI:( %N+ % ‘,V) X %F ..................... (4)

%IRI:IRI/IRI X TOO soveeeeeevemeeeeennns (5)
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Aol k2 ol 24 0] WB1E weks}7] $1a) 10 em 7+
Ao 2 o] 4709 37]44(<19.9 cm, n=11; 20.0-29.9 cm,
n=80; 30.0-39.9 cm, n=53; >40.0 cm, n=14) 2.2 L5350 Z+
2712 HolES EASIh Hol e A4 A4S st}
al7] 98] 271 WA Wt 2ol A4 mean num-
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S 5hg 0 AUH|X] EAH A (One-way ANOVA)S 53}
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Fig. 1. Sampling area of marbled flounder Pseudopleuronectes yo-
kohamae in this study
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Fig. 2. Total length frequency of marbled flounder Pseudopleuro-
nectes yokohamae collected in the West Sea, Korea
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Table 1. Percentage of frequence of occurrence ( %F), number (%N),
weight (% W) and index of relative importance (IRI) and %IRI each
prey category in the diet composition of marbled flounder Pseudo-
pleuronectes yokohamae collected in the West Sea, Korea

Prey organisms %F %N %W IRl %IRI
Anthozoa 38 14 68 311 07
Unidentified Anthozoa 38 14 68
Crustacea
Amphipoda 82 34 03 301 07
Ampithoi sp. 6.3 30 03
Unidentified Amphipoda 19 04 +
Brachyura 70 16 17 233 05
Cancer gibbosulus 06 0.1 041
Majidae sp. 32 07 14
Xanthidae sp. 06 01 +
Unidentified Brachyura 25 06 041
Caridea 203 80 56 2742 65
Acetes chinensis 06 02 +
Aplheus japonicus 06 01 0.2
Crangon hakodatei 1.3 02 06
Heptacarpus rectirostris 06 14 0.7
Latreutes anoplonyx 06 0.2 01
Latreutes planirostris 06 05 02
Leptochela gracilis 19 10 06
Leptochela sydniensis 25 14 1.0
Palaemon gravieri 06 02 11
Unidentified Caridea 133 26 1.2
Penaeoidea 25 06 39 13 03
Metapenaeopsis dalei 13 02 038
Trachysalambria curvirostris 1.3 0.4 3.1
Euphausiacea 95 343 2.8 3528 81
Euphausia sp. 95 343 28
Isopoda 06 01 + 0.1 +
Unidentified Isopoda 06 01 +
Unidentified Crustacea 13 02 + 0.3 +
Ophiuroidea 120 50 43 1110 26
Ophiarachnella gorgonia 6.3 31 20
Ophiopholis mirabilis 19 06 1.7

Unidentified Ophiuroidea 51 12 05

Polychaeta 36.7 27.2 26.2 1,961.3 45.3
Aphrodita aculeata 25 05 28
Halosydna brevisetosa 06 01 +
Nereidae sp. 6.3 7.3 128
Prionospio pinnata 13 02 +
Spionidae sp. 06 01 1.3

Unidentified Polychaeta 27.8 189 9.2

Table 1. Continued

Prey organisms %F %N %W IRl %IRI
Bivalvia 51 10 03 64 0.1
Ruditapes philippinarum 06 01 02
Unidentified Bivalvia 44 09 0.1
Gastropoda 253 8.2 31.61,006.9 23.2
Bullacta exarata 82 24 25
Fissurellidae sp. 06 01 +

Pleurobranchaea japonica 12.7 4.2 257
Unidentified Gastropoda 38 15 33

Cephalopoda 13 02 14 21 +
Unidentified Cephalopoda 1.3 0.2 14

Teleostei 171 8.7 152 4084 9.4
Ammodytes personatus 3.8 58 141
Liparis tanakai 06 01 +
Unidentified Teleostei 13.3 2.7 11

Total 100.0100.04,332.9100.0

+, Less than 0.1%.

A & A= 2267 A2 58.9%2] FEES Hirh ol
£ AR 156704 2] U852 w413t ZA3(Table 1), 4]
719 F=8. Hol w2 A F ol (Polychacta) 2 3K
= 36.7%, WAI5H] 27.2%, 55 26.2%, AHE R EX|
TH= 45.3%F AAsHTh e o2 Fagh Hol e &
Z3(Gastropoda)2 EFH T 253%, NAISH] 82%, 55
| 31.6%, AFAEAGHE= 23.2% ARSI ofF
(Teleostei)= 17.1%2] AT, 8.7%2] Ho|AY& 7|A|<H],
15.2%9] 22k 2 1.9 1 AJo] =(Caridea)= 20.3%°] 2@
W1k, 8.0%2] Hol = A4, 5.6%2] 53], HHftht
A o] = (Euphausiaceay= 9.5%2] TR, 34.3%°] Ho| &
A1), 2.8%9] S5EHIE Hlth 71 gholl AFeSF(An-
thozoa), &-ZF+(Amphipoda), 7| F(Brachyura) 5-2] t}eFet ¥
ol FES AAISHAAITE 2.6% olate] AHiF R EAgHE B
of 71 2 WA ¢Skt

7|8 fUE8E =4

A@el Edsk= EX7E0] A7)0 wE HolgE 4]
S AHFREARHE 720 & oho] R ¥]&-S Fig. 3
o) ek ik B4 Al <19.9 cm 7|70l A= AR Hol
F7F AER EX5H] 83.0%S Kol 7Y QA3 o s
ol AT HZFIF 7.9%, Aol F7E 4.8%2 BHl&S AHA|EHA L
™ 20.0-29.9 cm 7| A &= ARG o 77 AtF A=A
H] 33.7%%E Hof 7P -3t HolgEo] AL o 77t 25.5%,
oA o] 271 23.1%E 2F2|5H3IT) 30.0-39.9 cm 7|
of| A= AAH ol 77t A5 A=A =H] 46.5% = -3 Ho|
LI, BEF7} 33.1%= AR-Hstqlet. 1 €] AolF7t
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Fig. 3. Ontogenetic changes in dietary composition of the stomach
contents by percentage of IRI with marbled flounder Pseudopleu-
ronectes yokohamae. The number above each column is number of
individuals examined. IRI, Index of relative importance.

8.3%, Au|E7FALe]F(Ophiuroidea) 4.9%, o5& 4.5%2] Ad)
ZQEApHE Btk >40.0 cm A7)0l A BERIT A
He R =] 4=H] 46.4%= 71 9305 ol gEo| AL AP
o577} 34.9%, ALE 77t 11.5%5 AR5ttt =4 7FAH]
A7) dtglo] AA ol 75 =2 HA5H=T, 29.9 cm
o|a}e] A 7| ol A= B2, dHtth Aol &, o}, olF &
TheFeE ol Eo] s3I, 30.0 cm o] 4e] A 7| toll A=
WA Gol 7t HEFE T2 AAslon, 42557, ol 7, A
o] = &% A Alek3IT

=78 2174 ] mN/ST (One-way ANOVA, F=0.635,
P>0.05)= FAI4 02 F-o3t Zpol & Kol A dth. mW/ST
(One-way ANOVA, F=8.948, P<0.05)2 4202 90|35t
Aol & Helow, TL S7tol whet Fo Hol ¥ S5 EIt
S 7}FekSitkFig. 4).

NEE 9UE= =

AR B0 SR 24 AR EAG]
2 7|1z0m BA3E AT}, 2AllE o7 At E A 4]
68.2%:2 %7 Uektth(Fig. 5). th-0.2 Aol R7L AlthEa
EA4H] 15.9%, SHITho] B 12.5% UERTT. of2]
Ho|HEES BE A FAEA|] 11% vjehoR vekd
o}, s7o] SHF ol MBS At FaEASH] 422%5 1
btk Ao| R AT AXHol Rt ArERER 4]
38.7%ST}. FAll s AN Hol 57k At F L= A|4u] 59.0%
2 2o g Heon BER/} AR wAs] 34.3%
o] vl &g 1wtk FA2] a3 Hol BT e ArjFaEy|
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Fig. 4. Variation of mean number of preys per stomach (mN/ST)
and mean weight of prey per stomach (mW/ST) of marbled floun-
der Pseudopleuronectes yokohamae among size classes.
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Fig. 5. Ontogenetic changes in dietary composition of the stom-
ach contents by percentage of IRl with marbled flounder Pseudo-
pleuronectes yokohamae in relation to seasons. The number above
each column is number of individuals examined. IRI, Index of
relative importance.
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Table 2. Comparison of feeding habits of marbled flounder Pseudopleuronectes yokohamae in this study and previous studies

Kwak and Huh (2003) Huh et al. (2012)

Present study
Sample area West Sea of Korea
Size (cm) 10.7-52.3
Number of samples 384
. Polychaeta (45.3%
Dominant taxa (%IRI) Gas);ropoda ((23.2%))

2003; Huh et al., 2012). E-x]7}Aju]= A2k 93] ¢loto.
ol 5otz 54 7HA AL glom, gt A uie] 9wk
Tt RS 23R FA = o8 4574, AolF,
2] 50 & 0]-8%| 1 gJtkHuh and An, 1997; Huh and Kwak,
1997). E3H, 7} A-roll A AN, B0l 7| AR I,
22 trawl, FHA], AP 5 ARG o] 2to]of] o] o7 &] A7)
7hoheFshAl A E A o= A zHH

A 7HA = R Qlal] AT A g o] oL T2 A Aof] A4
ot AYES T2 AAske A o' defA] Qlet. Fegt]
AMASH= EA| 71N o FHolEE AR PolRlon, 1
oo 82 @zhRol 45k FA-F(Gammaridea), 7} 2}
F#(Caprella sp.), 557 2 Av|E7HAEF ¢o= £33
th(Kwak and Huh, 2003). 5% FHo|| AX5h= E2]71A10]
O] =8 Ho| &L o|njuf F(Bivalvia) 2 A| o2 (Mytilus
edulis) 150 &=0 2 33191, tF2 0 2 G279} XY
ol5 =0 & ZH3HITHHuh et al., 2012). BFH o] o] &1+of
A Al FF-s ol AAsh= ZA7HR 9 7HE 523t wo]
e ARG ol 7= Yeplth ol2]3h Ho & Aol 2=
= AW AL 255 Alaliohe] 2 walietat g
2 A AEHER o] Folz YA R o] Fo]Agle
o, o] 2 Qlsf| HA|Fo| 77t T8 #xgt At AYZHETtHOng
etal., 2021). SRR -5 Q FHN A2 FAF o] THeshA WH
o] Qlof, FAAHEREE dedt AFagA] o] =2
IE2 A5 93 Qe fgo|ck(Park et al., 2000). =, <
A 7HAp] &f o] A5 Aol = A Al gH o] w2 A EE
O] R EAS e AatE AetEth(Table 2).

2] 7}Apu] o] Aol kel mN/ST= 2 Wslkr| 9l mW/ST
2 AJAeAA Stk S UERH LT A AtellA &
2|71 A= /g stel whet wlo| =9 27| ¥ 3} 2ol & LrEb
A ¢kokal, YARt 271 0) Ho| B E-S ok A4l ok AEE U
Efi $Ith(Huh et al., 2012). SFA|RF 2 Aol A= 22 1 912
A715H£29.9 cm)of| A AP A-EY] FR]7EAFu] 2 H] S5k A 4]
ke RAANEE 2 H7]54>30.0 cm)ol| A= LA g 2719
ol & Wol Hr|Het & =27]9] Hol¥ES A4k A &
18k 4= Q)GiTh o] e AbH 0 7 5849 o2 AFHE ¢
3l Aol 7kl whet 22 271 9] HolAEolA & 27]9]
Hol e R 27]5 HIA|ZIckal g A lth(Chaetal., 1997;
Huh et al., 2006). >30.0 cm Z7]-2] #X]7}AH0] &= <29.9 cm

(<]

Gwangyang Bay Tongyeong
1.3-15.8 10.0-38.8
148 395
Polychaeta (70.9%) Bivalvia (39.4%)
Amphipoda (19.6%) Amphipoda (33.4%)
A7]FEG A o Qs Yol 277 AR e, o= 7]

W
ot wheh FS7Fshs AU A atekE v
FA717] 9l Hol =9 T2 5 olvA &S ol
7o 2 g Ti(Seong et al., 2019).

geFutel] A= EA7FAR] 9] g A-toll A TL 1-2 cm
A7 = SRS Bl AAleklar Aol wek A
FolFE Wol A8k E AR 4-5 cm A7]of|A= 4
cm O[5} ZA| 71| o] U8 5 AL WA E A Sk E B
ot AnlE7H e 77F &3 6k th(Kwak and Huh, 2003). %
7to] = o] 2715 ol AKX Aol A Atz A% 6 cm R
2| 7}Abu) = 2. 7+-7(Copepoda)ofl A 0] AAglol ukzl A%
o) 7= Wo| 441519 th(Nakagami et al., 2000). North Sea
O] 55} 21?1 Gravelines FH 3l ol A] A A8H= 2] 74A}u]
O} Zho- 220]| £35}= Limanda limanda= A% 4 cm ©]3}2] =
710 A= AR HolF % Spionidaco] &31= £} Magelona
mirablisE == 4 A8F O, Alo] F7FshHA AR H ol
9} g o] ojuj s 7= 32 441513 thAmara et al., 2001). A1
AT Aut, A7)0l whet HolgE 2Ado] Aol 7} LY
ool Afsfiol] AA8k= 10.7 cm ©5te] 47 ZHA A= 9
o|Agto] P2 A or FZEAT At £AS A=
10.7 cm 1|9k 7 A1 E2] A4 A7t F7FR o] Foj A of gt

AR HolYE24dS ERdHleR AEY, o533 7t
Soll= AAHOlR, 55, Gl Aolis =2 4418k
A, J3 Aol o, AolRE T2 A4kt £A 71}
0] 9] I-8-=2 A&Hol ol FX|(Liparis tanakai)} 71t
2](Ammodytes personatus)”} W= =t o] Al7]ol= A
QroflAl Fake ol F2|ef 7| E Wol AR o2 A7)
Fltk(Yoon et al., 2019; Yoon et al., 2020). 0] 4 2] 7}A}0]
= T2 AAHO|FE Yol 2 AT skA|uk, Aldo| what ohegt
HolES AR A o= wetEr)

(e}
S7hAplo o] A4

A AL

o] A FPLAITBLY AAATARY ALl B
A 2AHR2022036)"9] 2] o] 13 4= ] of5 L Tk,
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