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Feeding Habits of Starry Flounder (Platichthys stellatus)
in the Middle East Sea of Korea

Jin Muk Kang

Department of Oceanography, Graduate school

Pukyong National University

Abstract

Feeding habits of Platichthys stellatus were studied based on 184
specimens collected in the middle East Sea, Korea from March 2011 to
February 2012. The .size of.Platichthys stellatus ranged from' 16.5 to 48.5
cm in total length (TL).

Platichthys = stellatus was a bottom feeding carnivore which consumed
mainly Mysidacea, ' Pisces, Gammaridea, Ophiuroidea. Its diet also included
small quantites of Bivalvia, Anomura and Polychaeta.

It showed ontogenetic -changes in feeding habits.=Although Bivalvia and
Pisces were eaten predominantly, for -all size groups. But the proportion of
Bivalvia to total stomach contents was small percentage. The proportion of
pisces to total stomach contents increased with increasing fish size. The
proportion of Mysidacea to total stomach contents decreased with increasing
fish size.

The relative proportion of the major stomach contents changed with
season. The consumption of Anomura was higher in spring. The consumption
of Ophiuroidea was higher in summer and autumn. Platichthys stellatus fed
various prey organisms in summer. The consumption of pisces was higher in

winter. The diet overlap index between size groups was from 0 to 0.49.

_II_



The diet breadth index decreased with growing fish size. The seasonal

diet breadth index was higher in summer.
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F=vhe] (Platichthys stellatus) (Fig. 1)+ 7}FAv] 3} (Pleuronectidae)
JEvhE] & (Platichthys)oll &3k AAA o F=2A] Suete 55 A
o} AR} gAjofdore] 74x] Y] BEFTH(Orcutt, 1950).

g Aas BHoz 7} s47bA gte = A7 9k AE) =

Ll

Ui KTPolm Mtel MAshs Admviele] A, 299N €4 &
A 9o (Orcutt, 1950), A =gjnjo= ALty Efo 2547}
EA%cHJung, 1961). A Al REE fveb- st 4 A At
AMEFH FAFREE, dt A, deAThek vl ARkl A3 &

A G AdAFel At Aoz A o, 0-400me] FH7HA

ZEvEe AFY 28 9] Holut Aol e el A F
A a2 A= A oJFo]HH(Kwon et al., 2007). Hg X
of WFHALY GAl sl olF Ao e,

AR AEgEdegat T AT REE AR aba ANEo
t 523 A5 (Oh et al,,[2009), =t o] <rijo}
A o] W= =29 93(0h et al, 2009), G20 W iy

28] 2% (Byun et al., 2008)3} Zw=the]e] Wakgal zpxjo] o] & )
L2 (Byun et al., 2007)%5°] AATE. FeJollA o] A= i A
of #3k A5 (Orcutt, 1950), WIH a2} Chukchidl BE54-o 443k
Jethe]e] 71ed wWol2 A (Jewett and Feder, 1980), Bol'shaya? &}
Toll AMAshE Ao Aol #g A (Tokranov and Maksimenko,
1994), Primorye 3t Alste= A=Eriele] AETA  E5A

(Kolpakov, 2005) So] 2l¢lth.
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Fi (%) = A/Nx100
A7IA A Y HolAEo]l 9 W&E F " oFY Aol
N2 ¢ &Eo] AU A7 Aot
AAE HolE 9 AfF 24 %4 (index of relative importance,

IRI)= Pinkas et al. (1971)9] A& o] &3} G5} }.
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A7IA Ni%2 HolAE F ZMAG st WE&ol, W
= F AxsEl U MESoY, F% « ZF HolAEe =ddlzolt)
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7t A7) Yol AE FE 1= Schoenerd] HolFEA4 (1970)E o]
&3t ekl
a—1—0.5(221|P“—Py,;|)
A7IA o xEH yEYFTEEC L, P xE°] HAsg iHole Ax
FZF Higolal, P geol Aas ige|ef iz F o Wi go|t
E HolAES o4 AHE OdsHA "HISIIE  Hebshr] A
dietary breadth index (BNE T3} (Krebs, 1989).
Bi=1/(n—1) « (1/DPij* =1)
o714 Pz EAAF 19 ¢ &= T HolAE j7F A st vl &olH,
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Fig. 1. Photograph of Platichthys:stellatus.
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Fig. 2. Location of the sampling area




1. AGE=E

BoAFo A AFE AmvhgE F 36670190, A (Total length,
TL) W= 16.5~48.5 cm TLo|9 3L, 20~30 c¢cm TL Aol He7b A
Aol 76.2%E A A H(Fig. 3).

N=366
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Total length (em,TL)
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Frequency (%)
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Fig. 3. Size distribution of Platichthys stellatus collected in the
middle of East Sea.
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¥ (Gammaridea) 1 2.9, 15.2%°] FARI=9} 16.6%° 7NASH], 0.5%
o] AxFTHHE H3low AT edxgrl= 118%3 . Aol 7
AR RA R 2 A7) o) 7] wFell -l =T WA 28 EdNE
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Table 1. Composition of the stomach contents of Platichthys stellatus
by frequency of occurrence, number, dry weight and index

of relative importance (IRI).

Prey organisms Fi(%) N(%) W(%) IRI IRI(%)
Protozoa
Cymnostomatida 1.6 1.2 + 1.9 0.1
Orchomenolla sp. 0.5 0.1 +
Ornithocercus sp. 1.1 1.0 +
Platyhelminthes
Turbellaria
Macrosytomida 20.1 4.8 + 102.9 4.5
Macrostomum  sp. 20.1 4.8 +
Mollusca
Gastropoda 1.1 .5 1.1 2.8 0.1
Unidentified Gastropoda 1.1 1% 15l
Bivalvia 13.6 8.2 3.6 160.2 7.3
Solen sp. 1.1 0.2 i,
Unidentified Bivalves 12.5 7.9 3.1
Annelida
Polychaeta 10.9 5.4 7.6 141.5 6.5
Arthropoda
Crustacea
Amphipoda 20.1 18.5 0.6 269.7 12.3
Caprellidea 4.9 2.0 0.2 10.3 0.5
Caprella, Kroyeri il 1l 0.2 +
Caprella 'scaura 2% 1.4 0.1
Caprella sp. L") 0.3 +
Gammaridea 15.2 16.6 0.5 259.4 11.8
Ampelisca sp: 1.1 0.3 +
Anonyx sp. 0:2 0.2 +
Indunella sp. =0 DRy +
Lilieborgia sp. 0.5 0.7 0.1
Liljeborgia japonica 1.1 0.7 +
Pontogeneia sp. 1.6 0.6 +
Pontoporeia sp. 0.5 0.2 +
Unidentified Gammaridea 7.6 13.1 0.4
Anomura 7.1 4.9 15.3 142.2 6.5
Callianasa japonica 7.1 4.9 15.3
Brachyura 6.5 2.0 3.8 37.7 1.7
Cancer gibbosulus 0.5 0.1 0.1
Hemigrapsus sanguineus 1.1 0.2 0.1
Leptodius exaratus 0.5 0.2 0.3
Portunus haani 0.5 0.1 2.3
Portunus sp. 1.1 0.3 0.2
Unidentified Brachyura 2.7 0.9 0.9

+ ! less than 0.1%
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Table 1. Continued

Prey organisms Fi(%) N(%) W(%) IRI IRI(%)
Cumacea 3.8 1.2 + 4.5 0.2
Diastylis sp. 0.5 0.1 +
Sympodomma sp. 0.5 0.1 +
Unidentified Cumacea 2.7 0.9 +
Isopoda 0.5 0.5 0.1 0.3 +
Macrura
Crangon affnis 4.4 1.7 0.5
Crangon hakodatei 1.1 0.3 0.3
Heptacarpus camtschaticus 0.5 0.1 +
Unidentified macura 2.7 0.7 +
Mysidacea 19.0 33.9 1.8 679.7 31.0
Archaeomysis sp. 1.1 4.9 0.2
Neomysis intermedia 3.4 2.3 +
Neomysis sp. Q=5 1.2 0.1
Unidentified Mysidacea 10.9 25 .5 1.6
Echinodermata
Asteroidea
Ophiuroidea 6.0 4.8 36.8 248.9 11.4
Ophiura kinbergi 6:0 4.8 36.8
Chordata
Pisces 10.9 4.7 28.1 356.7 16.3
Ammodytes personatus 4.4 2 24.9
Pholis nebulosa 1.1 0.2 0.1
Unidentified pisces 5.4 1.7 3.0
Unidentified egg 2.7 4.8 + 13.1 0.6
Unidentified Organisms 2.2 0.8 0.1 1.9 0.1
Total 100.0 100.0 2192.4 100.0
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Anonura .
e nes sc
=]

Fig. 4. Photographs of prey organisms of Platichthys stellatus.(A,
Indunella sp. ;s B, Ophiura kinbergi ; C, Ammodytes
personatus ; D, Macrostomum sp. ; E, Neomysis intermedia

s F, Callianasa japonica ; G, Polychaeta ; H, Bivalvia)
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Fig. 5. Ontogenic change “incompesition of stomach contents of

‘(261

Platichthys stellatus.
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Table 2. The size—related variation of dietary overlap index of

Platichthys stellatus.
(unit : cm TL)

Size group <20 20~25 25~30 30~35 35~40 40<
<20
20~25 0.32
25~30 0.15 0.45
30~35 0.13 0.39 0.40
35~40 0.02 0.10 0.10 0.49
40< 0.00 0.05 0.07 0.34 0.24

3.3. Dietary breadth index

Frvree] A4y Al mE dietary breadth index& XA 2 24
I (Fig. 7), 4o wE dietary breadth index® %2 0~0.24 29 HY
E YelfA ). dietary! breadth indexe 7F& #& A7l ™ 20cm
TL olate]| A7l A 8- ge HSlou 20~25cm TLE| A7) oA
v AstA S7keke] THE S #S 0.245 UEAS Y, ol AEHH L
2 hste S BolH, 40 cm®Y A7ITlA 09 gks YERAN
.
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Spring . ar
'\-\.
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Fig. 6. Seasonal change in composition of stomach contents of

Platichthys stellatus.
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ALY FEEAFE FA] B AI(Table 3), THEAGF+=
0.05~0.459] kS velyith, EA419F 8lAl9) FE == 0.289]%1oH, &7
o} FA, FA A9 FEEE 742 0.059 0.072 Fe FELAFE

e AT, B spAle} FAl= FREATIE 0458 ddiH o R w2 A
= Hlow, A9t A= 0.089 W THREAT e Bt 17

al FASE A= 0379 SHEAFE Kol Aor YER

Table 3. The size—related (A) and seasonal (B) variation of dietary

overlap-index of Platichthys stellatus.

Spring Summer Autumn Winter
Spring
Summer 0.28
Autumn 0.05 0.45
Winter 0.07 0.08 0.37

4.3. Dietary. breadth index

Ao wE dietary breadth indexe] W3}lE A IE A3 (Fig. ), A
o 7} =& 0.249] dietary breadth index#ks H.t}h 20cmo]st 7]
ol A 20~25cmIA7 TR o] FFE AN 1 o]F IS Ax)
ko] YolA= AekS Hth Ade] wE dietary breadth index #t
0.03~0.08AFo] o] WS YEPNATHTig 7). FAloA sHAI= Fo] 0.04
o4 0.08=2 F7FRAAIRE, Al FAZ &tz 0.08°14 0.038=
frol sttt FAek A9 Aol A /AT
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Dietary breadth index

Fig. 7.

0.15 -

<20 20~25 25530 30~35 35~40
Total length _group

The size—related variation “of ~dietary breadth

Platichthys stellatus.
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0.10 7

0.05

Dietary breadth index

0.00

Winter

\\" -'Fetal._langﬂu
Fig. 8. The seasonal vari omr dth index of Platichthys

stellatus.
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ZAEtelE 7bg 2 JHAE 485 cm [ILE 5~6dAe Ao R FAHEY
T},
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g AFolM = AR Gol{I7F M F8g HolAEE YEstH(Han et
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UJEFSTH Choi et al.,, 2011). 1831 AAx]o] gk ejol X A
Ask= gAle Aol B3 Al dE o 77 7t
LUEFStTH(Huh et al., 2010). 223l & A8} FAREE BolE 4248 of
e A Ad, AvErRiEFE FHel AER AAEY olF e

A3 W] =2} %] ( Pholis nebulosa) ¢+ A5 (Acanthogobius

o3l
of
ko
rot
)
i
0%
(i
it

flavimanus)(Huh and Gawk, 1997 ; Huh and Gawk, 1999), 57}

(Zoarces gillif)(Huh and Baeck, 2000), *t&(Pagrus major) 3 3=
A7 Fol o™ (Nam et al,

2012), FAF &ol= ZEOlE F HoJAERE 3 AF2 22 A H

A A-E GX(Choi et al, 2011)¢} $wo](Sebastiscus marmoratus)

o] 1At} (Beack, 2011).

Aol ATAFdEH 2 A8 AERuEZE A4 HolE Huste] &

5

(Dentex tumifrons)(Kim, 2006), <X

oy

=

, =R =T AdAd AA A4 44 oF (bottom feeding
carnivore) A4S <& 4 9ot ) AA Y AT F= oE2E=I &
AbgE A TS sk AlE JEHQAT e & ARl A
o] Holgt HoldAdE2 A AR oujulF9] dEFETS oM A4
Qom, 16.5~40cm TL 7t A& o= =8-S 85t Zwriels g
o ool = TEH o5 o &l HolE HA T AAE AR
AL medTolAd v ¢
gl &gk A5 (Orcutt, 1950)9F &2 49 o] 71 Platichthys flesus
HolHA o T3 AT (Wakefield, 1984), Platichthys bicoloratus®)
43k A5 (Tomiyama, 2008) SolA % H|==3d HAHHE

T AN B FERolA = HEAdstatel A 2st
© B7HA 9] A gl wek Aol A th-iEe] Aol A ofwlslFe] A=

FEe AYstd e, ldemelde] Al = Ao BEe JRAZE ol vl o)

il

o oz M
e
i
¥
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_\‘Ld
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uf
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= F Holdzel Watglon, vl AnEriAE g ofFfE HolHEs
g o]F, JHE 2 ArITelAE g offFRE AAstE 3oRE UE
Wk A B Aol s ZHe Aol 16.5cm TL Bk zHe A
= AFHA ot 7] HolBES dotE = Itk 16.5cm TL ©]
gt JhA o] HolBES Yolr7] ffste] olde AFAFNE v A
n =k A EYopite] MastE AEvie] el A$- 1.0~1.9cm TL7HA 9]

A 7]vo A= Nauplius®} L2727 (Copepoda) %ol A, 2.0~

N

2]
3.9cm TL7HAY] A7|dolME 87FE wWo] AAsgoen, 1 o]%el

Platichthys flesus +o12] 2104 A& 3.0cm TLolstollA+= &7l
&3} 2] 1= 8| = (Harpacticoida) ¥k Rl L5 (Oligochaeta) -3 %] 2.
2 A4HENeH, 3.0~40cm TLAFC|OA = RIERFS X o= A4}

A, 4.1cm TLolAe Ao AE @259t ZAolF, FAZE<
ChironomidaeES F+3dA o= HAstE Ao= velytew (Aarnio et al,.
1996), <Xl Mutsu®tel]l AMA3H e <&

bicoloratus®] ole) AL Al == WAZF 272 Nauplius$t

ol. 23} Platichthys

2
>

A 5E 5 (Appendicularia)o-2:3 = Oikopleura sp. 9t Fritillaria sp. &
UH(Takatsu et al,. 2007). WA 2 AFFdAA APH 7

SEIER-
N 27] AL AL drre A AAEe] A4

wrhe) e
27 FE F2 4480 Aow Bud 99 ANES FHAuw

AETEE a7 Rl Bk, 2R, 4L A$F 53 go] FE
G AAFY AF e 2 A7l AAFE HoldES o3
ARe o] @ W Holdee sl gevd &3

o AAA o) F<e EX7}AH] (Pleuronectes yokohamae) % 73 %=t

i

J‘J

{1
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), A2l UxE Hy
3lel= H A Al o] Z(optimal foraging theory)oll W= A o] th(Gerking,
1994). webd ojd MAES 2 59 gL uwal AE =279
THY Hols HAL 3, Aol B} £ duUXE 47 A o
o] & A st7] wEoltk(Huh et al,. 2008). o]¥]

™
-
FREALE BAAE &7 Qed e 2E

Alolo] HolBE FHEE= Ha 0498 ¥& 7S UEhdgley, W 7]
TIE HolAE FEEZF 09 s YERRAY. =3 H7]9E dietary

breadth index® #< BE™M 20~25cm =L7]w+¢] dietary breadth index7}

7HE =4 UEkged), o] & HolAES| v = A7) o] HolAE
I v = HolBEo] o] HAF| o]t ATt Yt Aow &
faazlae

Mg, FA e AvEZRIE RS oFE, A A o Fuks
AAg Zow yeigoy, oluwjdFel A

b AAH AE HolAE Ao|R te] AMYE HolME FEE AF
Tk stk HAIRE sHAleE FAldAM = AR FARHA A BT R E
Wol] AAsle] b E e Bon, FAd FAE oFE Hol A
Astel Ao o ghe Btk Fek A 7MY g Hel s
S Aaske, A9 dietary breadth indexi U2 A3} 2w o]4e
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o}
), o] 59 Hf&o] & olfv dvkHom E oA Wo| AAstar
), o] A AHor e A7]9 Fmti] vt
ol &g 3 ek olyst ARE YElE o] FE 2Es Aow v
HolYZ 2 YEhd o] & 2
s A RAE Fo] niR

el EAA Aol AAMolA stHS sl

nom, olg Qs FA 8 FA ofF7t & FHHEES B o=
A= T}

AT Hele vivkEgst Algel R Fojrt. & A58 2 Y
S ZAFE 2005\ AT E 4759 AT Eo] AFHSNL(Hwang et
al, 2006), 200732 FAlolA= 53Fo] =&ITH(MIFAFF, 2008).
2008 el= 68F, 20096 = 10452 opekst AEo] AFEATH(Yoon
et al, 2011). 9] AFE9 Ao} Fo] virpxgol AL F o]F

=38 AMAEFT] STl S-S & Utk AL o] 2 gk H ol
=9 F7ke A7l Asta = AEvE| e Heldsd dFE 7
& Aeow Ay, uebd 25 A=oe]e] HoldE W tE o
o] Hol gl B3 At ok oo B v Ay e
Aoz wekdt,
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V. 89

2 A= 20119 39RH 20124 2971 wj€ E3 FH A<k F

=g E AP ¢ WEEe BAS B3 Axvg]e S uekstsl
. % 36670A Fol 1847A1E EAsF o, AAFEE 165 ~ 485
cm TL ¢ HAE Bl

v o] 9 WEES A Ay, AdPgAA A A4 5244 o
(bottom feeding carnivore) 9= & 4 AAT. 2 Ao A =] <
7 a3 HolAE2 Ao F(Mysidacea) &F o] F(Pisces), QA5+
(Gammaridea), 7] E7FAF2] F(Ophiuroidea)® YERYen 71 tp&o=m

o] vl 3} F (Bivalves) <} Z Al F(Anomura); A A & o] F(Polychaeta) 2] 0]

Aecheli Aastel mEal wol @il Mslelolth. ol el ofF
= RE Y] agdA $ASAA T AUEE 5 ol X

HlE2 BA sttt o Fol a2 ATkl wekd Frkekdlen, &

A Wstel] weba Ho|WEe Weksl Tt Feoll= HAF AAEol
FokaAL, AAFH Theole AviEZAb R A&l Ekon, ofFd
7HE v HolAES skt Asdle oF e AdAEe] =it
AFE Ho| Y& FHEEAFE 0.05~0.452 oz & ZolE Bt}

dietary breadth indexE& AHEW A% o] 7t

B Bnow, Aldd e Wste o g 7 EokTh

5
o
2
)
oy
5
FE
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