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Comparative Feeding Ecology between two Flatfish Species Limanda

yokohamae and Paralichthys olivaceus collected in the Coastal Waters off Taean

Dong Jin Lee

Department of Oceanography, Graduate school

Pukyong National University

Abstract

Comparative /' feeding ecology between  Limanda  yokohamae and
Paralichthys | olivaceus collected in the coastal waters off Taean, Korea
from April 2008 to March 2009 were studied. The size of L. yokohamae
ranged from 14.0 to 40.6 cm in standard length and P. olivaceus from
16.7 to 48.0 cm in standard“length. L. yokohamae was a bottom feeding
carnivore, and consumed mainly polychaetes,“amphipods, ophiuroids
and bivalves. Its diets- included small quantities” of mysids, cumacea,
cephalaspids, gastropods, isopods, stomatopods and decapods. P.
olivaceus was a piscivore, and consumed mainly fishes, shrimps and
cephalopods. Its diets included small quantities of mysids and
polychaetes. Main food organisms of the two species were different; L.
yokohamae mainly consumed benthic organisms and P. olivaceus teleost
fish. This difference in feeding habits between L. yokohamae and P.
olivaceus seems to be a strategy for coexistence of the two demersal

fish species.
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I. A&

7}A4v] & (Peluronectiformes) ol fF= At % Ao R o} =]
o M= Al RFE dFEol Fad AP oFSolthKim and
Youn, 1994). 7}AH] & ofF= 2yl F 63 45F°] Fdst= A
o2 HiHEI JH(Yoon, 2002).

A X 7} A8 (Limanda_yokohame)v 7FAF] & 71AFH] #H(Pleuronectidae), |
X (Paralichthys olivaceus)= 7}Atv] & g X]| 7} (Paralichthyidae)dll 43}+= o
FZ(Fig. 1), FEvet A At dE HaE, Ha B FAUS SolA
B e #o Ao EolA AMAdte AAMA o F(Demersal fish)o]
TH(Chyung, 1977, Yamada et al., 1986; NFRDI, 2004).

AF7HA | EvEtel A A8 EXZERbE Y] e AFE AR
W, B3] 74k o] by ah 23 atol(Kim et al, 1983), ¥A7bAwle] &
B 4 (Kim et al, 1991), ¥ X|7}Av] Fole] AR 7} d 7 (Moon and
Lee, 1999), ®A7kAw} Aol e]l FEi@ D (Han et-al, 2001), &X]7}A47]
o] 24 (Kwak and Huh, 2003) 5 A 2 A4 E53
o] Folx np Stk A GXlo] B3I AF= A ATH ATt
ol e 2 AAAE8HE dAFes F53 Aol

2 e MastE olF Al ML, Hol T e FE 9
A& o] &3t wel 73 A (competition)©] A A T} o] gt A9
BA oFgt FE2 AAAE DEAY HolBES EEste B o
& (food partitioning)= T3t BAS Haststd= Bl U

(Gerking, 1994). BiQtARtel MAst= ZA7kAr 9t JA= 22 s Hol

i
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Fig. 1. Photographs of two flatfish species.

(A: Limannda yokohamae B: Paralichthys olivaceus.)




A= R 3

B AT AREE EX7EAE 9 J2]9 Alg e 2008 495-E 20097
397 BiQE At Al TN A A wig A V)IHAJNGE o] &t Y
st thFig. 2). AFE Al5e PGdA dF Ao, SA APHE &
gkt 2 A= A 01em)H A F(0.1g)= ST FH, 2 A A
AL EEste siFdAnEstels 9 WEES &
D AE HolWEL2 Takeda(1982), NFRDI (2001), Yoon(2002) 52 ©]&-3}
o 7hed F7HA TR A0l F Hol|¥ELS THERE AFSAL, A
ZNE AHEEEY 80T A 24417 ARAIR] H, AAAES o83t A
2T 00001g 74 Skt § W= 4 23= 4 o
OJBE et ANE, HolBE] JAFHIG AEFHHE JERA A
o, EAVE(Fi)= b Lol 73T

4%
QE
3R
=
fo
=
oo
il
ofy

)
i

FA%) = A JLINT100

714, Ars 9 &= | A" EX7FA] 9 HA]
o JRAIGgEelal, N2 9ol W&&o] AU EX7pAtv ek dx] o] 7hA)
o]t}

A28 HolAEe] FlF 84 A (index of relative importance, IRI)=

Pinkas et al. (1971)2] 2 o]&3te] T3}t

ofy
:(2
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o
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Fig. 2. Location of the sampling area ().



m. 23

1. EX71A)

11 AFEE

2 AFodA A" EX 7Y F Al 23470 o]loen, BF
A% (Standard length, SL)2 14.0~40.6 cm®] W& EATHFig. 3). ©l

% 18~30 ecm @] WA 7F AA NA e+ 71.4% 5 *FA 8 A Th

12 H&E =4

rod
19,
s
o2
o

ANEE B4 A3 (Table 1,-Fig. 4), X740 714 T2
o ZHNIE 935%, NAIGHI63.0%, FZ5 ol 84.2%, T2 A S=1]
89.4%E H <3l ZAA| o] F(Polychaetes) ATt AABol{F T AlFAAE ]
F(Amphicteis sp.)7t HA AXFTF 498%E A st 7MY Fas 9

rlo

o=l I Hgo® It EEAA B ol(Lumbrineris heteropoda), A
Z |G A A o] (Glycem ChiTOTi) 71 Zl-a-./):iz]i =] = ](L lonngolm)7]— Zy 7}
AzZH) 77%, 5.0%, 47%S A5G0}

H

—_—

AAHolF gz ZURE 443%, MAFH 19.0%, AZXTZF
04%E, 2l T8AAFH 56%E EQl @ZF(Amphipoda) At ©2HF

oAM= A7 (Gammaridea)7t 7Hg ol AAEHAT. T oo ]



£ 7}AH2] i (Ophiuroidea), ©]7) 3} F(Bivalvia), <4 ] (Mysidacea), v}
F(Cumacea), ET#o]F(Cephalaspidea), & ZF(Gastropoda), TZ+F
(Isopoda), 7A7}A+F(Stomatopoda), A-¢-F(Macrura), A+ (Brachyura) &
T AWEE FolAM TAEHJOY T F2 BA &S

wEt EX7EAE = ARGl /RE F HoAERE dtH, 1 9o &4
F, AvlEZRALE R, olvisl{ T& HolAER v AXHA F24 o

=
=
% (bottom feeding carnivore)d-S & 4 UATH

—
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Table 1. Composition of the stomach contents of Limanda yokohamae by

frequency of occurrence, number, dry weght and index of relative

importance(IRI)
Dry
Prey organisms Occurrence  Number weight IRI IRI (%)
(%) (%)
(%)
Amphipoda 4.3 19.0 04 858.6 5.6
Caprellidae 0.5 + + + +
Caprella sp. 0.5 + +
Gammaridea 443 19.0 0.4

Amphithoe sp. 2.0 0.2 0.1

Byblis japonicus 3.0 0.3 +

Corophium sp. 0.5 N =

Jassa falcata 1.0 0.1 i

Liljeborgia japonictis 1.0 01 -3

Monoculodes sp. 1.0 0.1 *

Pontogeneia sp. 4.5 1.9 +

Unidentified Gammaridea 38.3 16.2 0.2
Mysidacea 0.5 + + + +
Cumacea 134 1.3 0.1 181 0.1
Sipunculida 1.0 0.1 + 0.1 +
Ophiuroidea 264 6.5 5.4 315.0 2.0
Bivalvia 333 3.8 5.2 302.0 2.0
Cephalaspidea 114 1.5 2.0 39.8 0.3
Gastropoda 1.5 0.2 + 0.3 +
Polychaeta 93.5 63.0 84.2 13774.5 894

Amage sp. 0.5 01 +

Ampharete arctica 194 3.3 22

Amphicteis sp. 68.2 32.4 49.8

Aphroditidae indet. 2.0 0.2 1.3

Arenicola sp. 0.5 + +

Brada villosa 1.0 0.1 +

Cirratulus cirratus 1.0 0.1 +

Diopatra bilobata 0.5 + +

Eteone sp. 15 0.1 +

Eunice sp. 55 0.5 2.0

Glycera chirori 279 2.6 5.0

Glysinde sp. 0.5 + +

Haploscoloplos elongatus 0.5 + +

Heteromastus filfiormis 3.0 0.2 +

+ : less than 0.1%
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Table 1. (continued)

Dry
Prey organisms Occurrence  Number weight IRI IRI (%)
(%) (%)
(%)
Hydroides sp. 0.5 + +
Lagis bocki 4.0 0.4 0.2
Lumbrineris heteropoda 3.5 0.5 7.7
Lumbrineris japonica 104 11 0.5
Lumbrineris longifolia 33.3 12.2 47
Lumbrineris sp. 0.5 0.1 +
Lygdamis giardi 0.5 + +
Maldanidae indet. 1.5 0.1 +
Marphysa sanguinea 0.5 + +
Melinna cristata 2.0 02 0.1
Nephtys polybranchia 2.0 0.2 01
Nereidae indet. 0.5 = F
Nothria sp. 10.0 2.7 13
Notomastus sp. 0.5 + +
Paralacydonia paradoxa 3.0 0.2 +
Pherusa sp. 3.0 0.4 0.1
Phyllodoce sp. 2.0 02 i
Pista cristata 0.5 01 01
Poecilochaetus johnsoni 0.5 + +
Polycnoidage indet. 8.0 0.8 29
Prionospio’ sp. 1.5 01 01
Sabellidae indet. 1.0 01 +
Sigalionidae indet. 3.5 0.3 0.1
Sigambra tentaculata 0.5 + +
Sternaspis scutat 25 0.2 3.0
Syllis sp. 4.0 0.4 01
Tambalagamia sp. 0.5 ol +
Terebellidae indet. 14.4 24 2.3
Terebellides horikoshii 2.5 0.3 0.1
Unidentified Polychaeta 0.5 + +
Isopoda 144 22 0.6 411 0.3
Idoteidae 114 1.6 0.6
Unidentified Isopoda 5.5 0.6 0.1
Stomatopoda 0.5 + 01 0.1 +
Macrura 5.0 0.4 0.3 3.3 +
Alpheus sp. 1.5 0.1 0.2
Crangon sp. 1.0 0.1 +

+ : less than 0.1%
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Table 1. (continued)

Dry
Prey organisms Occurrence  Number weight IRI IRI (%)
(%) (%)
(%)
Latretus planirostris 0.5 + +
Leptochela gracilis 0.5 + +
Unidentified Macrura 1.5 0.1 +
Brachyura 154 1.9 1.6 54.9 0.4
Leucosiidae 0.5 + +
Ocypode sp. 0.5 0.1 0.4
Paradorippe granulata 1.0 0.3 0.2
Pinnotheres pholadis 0.5 + +
Pinnotheres sp. 4.0 0.6 0.7
Unidentified Brachyura 10.4 0.9 0.4
Total 100.0 100:0 15407.8 100.0

+ : less than 0.1%

_12_



Fig. 4. Photograph of stomach contents of Limanda yokohamae.

(A, Amphicteis sp.; B, Lumbrineris sp.; C, Amphipoda; D, Ophiuroidea;
E, Bivalvia; F, Brachyura)
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1-3 Ao & HolxAe W3}

X 7pAE o] e W2 Ho| Ao WeE otaly] flste] EA|7F
m {PAO R e/ A7|FO R ol 9 WEES
Z V5L THFig. 5).

P FAe A717 AR 10~15 emolA AXHo| {7 AA U=
Az tFEQ 952% 5 Ao, I dgor G277l 4.6%
g A s

15~20 em 7T AM T AA G ol 77k AA-ANEE AE2FF] 974%
g XA S AAR, EAF HES st 14%F AAEA
ct.

20~25 cm/ 7] A= ARGl HIEo] 974%E AA S AL, T
7o HES ¢ Eo159 AA AxT Y 08%° EHdIn AvwET}
Al olmal R 42 03%9 05%E AR AH-

25~30 cm '\ A 7] A S AR F o] o] HIEo] ThA ZFAEte] WA HUE
B 2779 91.6% s AASAL, AvEIHAEFS oo Fo nlg o
S7teted zb 7 AA-AXF e 34%2k 2.0% =S AFA kA

30~35 cm 7] A= AR ] F O Blgo] & At HA Az
T&Y 83.9%5 A, WA AW EIRALE RO olwiEFo] B &S
U S7ksked 242k AA AxFEF] 47%9 9.2% S A ST

7HE & 327171 35 em o) AT AE AARH O FIE A A&

3.0%5 AABIAT Av|EIHAIEF olwis{t A
A AxFTFY 84%9 56%5 A AT

O
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Fig. 5. Ontogenetic changes in composition of stomach contents by dry

weight of Limanda yokohamae.
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2. 93
2-1 A&

B oATolA A" gX9 F AT BiAANeH, xFEAE
(Standard length, SL) 16.7~48.0 cm< WS HEJth(Fig. 6). °] &
23~31 cm Atole] AAAZF HA RAF 511%E 2HA AT

222 N EE =A

% 13570A1 9] A8 ES B4 23 9 H&Ee] A3 WHAHA ¥
WA= 484 E 35.6%) TaESs EAH £ W=l ¥Xd 8
ANEE 24 ZAy(Table 2, Fig. 7) 9A 714 $23 HolEL &4
R= 746%, MAFTH 580%, AxFFH 832% T 285 90.1%
£ YEhd o7 (Pisces) A A FANA B A(Engraulis japonicus)7F A
AREE AXFTF] 415%E At 7 Fa8 HoldEoldla, 1
o2  §oj(Coilia ectenes),  WVBl (Johnius = grypotus),  F| =]
(Hexagrammos otakii)7} ZtZy AR -AZZ%H9] 94%, 75%, 74%S A3}
Atk 1 ¢ 23 E=(Sebastes schlegeli), 72 o) (Collichthys lucidus), <1<
5 (Chaeturichthys  stigmatias), & ©](Lateolabrax  japonicus), = e
(Repomucenus sp.) & & 9 /7 9 HE&E FolA TAHIAT
off theoE FaF HolWEL SRR 254%, MAFH 364%, 7
2T 6.6%E FHNTLAZATH 94%E H A|-F-F(Macrura) A th. Al
7 ToAMe SEHFTAN S (Alpheus digitalis)7) 71 Bol FAEHANoH,

1 9 EAM-(Trachysalambria curvirostris), =& -5 (Alpheus sp.), A
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5 (Crangon sp.), VEHFM-¥(Alpheus japonicus) 5o AAEAF. 2
0502 F%F7F(Cephalopoda)”’t ZdRE 34%, /NAFH] 21%, AxF
% 03%E ZHASHAT. 1 2o A olF
(Mysidacea), A A% o] F(Polychaeta) 5% HU&E FTolA FAHAS Y
3 e BA FAUTH

2 dFodAde o7 AFR7E @X HAA AWsE AXxFTEY
89.8%E AAIERAL, 53] ofF7t AxFT T 832%F AAst WA=

AYHoT oFE PFHoE PASHE 44 olF(piscivore)d S 2

B 9.8%, AdlE8dA4H]

—
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Table 2. Composition of the stomach contents of Paralichthys olivaceus
by frequency of occurrence, number, dry weght and index of relative

importance (IRI)

Prey organisms Occurrence Number wle)i:,ht IR IRI
N (%)
Mysidacea 34 14 + 4.6 +
Polychaeta 51 21 0.3 12.0 01
Cephalopoda 34 21 9.8 40.2 0.3
Loligo sp. 1.7 1.4 9.8
Euprymna sp. 1.7 0.7 +
Macrura 254 36.4 6.6 1096.0 94
Alpheus digitalis 1.7 0.7 24
Alpheus japonicus 1.7 0.7 0.2
Alpheus sp. 1.7 14 0.6
Crangon sp. 20.3 31.5 11
Trachysalambria curvirostris 1.7 0.7 1.6
Unidentified Macrura 34 14 0.7
Pisces 74.6 58.0 83.2 10538.1 90.1
Collichthys lucidus 1.7 0.7 3.7
Engraulis japonicus 28.8 17.5 415
Hexagrammos otakii 34 1.4 74
Johnius grypotus s 74 0.7 7.5
Lateolabrax japonicus 1.7 0.7 0.4
Repomucenus sp. 1.7 0.7 0.2
Sebastes schlegeli 13.6 241 47
Coilia ectenes 34 14 94
Chaeturichthys stigmatias 1.7 0.7 31
Unidentified Pisces 23.7 10.1 5.3
Total 100.0 100.0 12658.5 100.0

+ : less than 0.1%
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2-3 Ao & HolxAe] W3}

74 Ze 3271921 16~20 cm A 7] A= ol /7F AA AUlE&E A
ZTHY 720%E A 7 BRoew I o= AeRI7E 262%
g AASA T

20~25 cm A7|Fol M= oF9 Hl&o| TUlsl HA AUEE AXTF
o] 89.5% 5 AABFAAL, A-Fe] HIE&L A4St 87%E AA ST

25~30 cm9] A7) A A E 20~25 em 7)o A ef HIZ=E A o] F Y H
9.6%= A5t ATt

30~35 cm9] Z7|TAAl= o 79 vlEo] BAi A StY WA HERTH
9] 88.7% % YERN AL A7 vEL S5 A AZFTHFY 6.7%
E Ut ¥t SRR G AS ARt AA AT e 45%E AHA
sttt

b 2 327199135 em O] 7)ol A= o7 Bl 664%E
A AR, FEFY vES 3B6%=2-IA S8

B AFA dAe A AGAA ARE 7HF Bol AAs Ao 2ga
Hla A 2k Ao A oF oo A¢-FE A4 v, & AZodA=

EFo Aau&o] B9

&o] AA AxFTZFY 904%S A AL,

=
—o
u
rr
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Fig. 8. Ontogenetic changes in composition of stomach contents by dry

weight of Paralichthys olivaceus.
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B oAFo APE EXN7AvE EFEAT 14.0~406 cme] HYES B
R, A= 16.7~48.6 cme] WHE EAth Sy TG &8s}
= A7 F3 & 5k 1do]d 10 em, 29°]H 17 em, 3Wdo]H 21
cm, 43°|H 25 cm, 51d°]™ 28 cm, 6} F°]H 32 cm A2 AASta, d
Ae 7 1dold A 24 em, 21d0]™ A 35 am, 3dol™ A% 45 cm,
4dold AA 53 cm, 5501 AF 61 cm W2 AAsE Aog &
A ATHNFRDI, 2004). @b & Ao A AZE FX7HA = 0491 &
AL gt 1Al A 6M7HA] thkst AR diel AA 7 AP EHAIL, GA= 04
oA 3417EA ) A 7E AR EH A

2 AT FA7AE = AR Dol AulEZAL R, ojwd{eot 2
< AMAES HoHdEERE ste AAAHY 2 o]F(bottom feeding
carnivore)©| i, H2|= oRFE FE A5t oJAA o]F (piscivore)d
o] ¥ th(Table 1,:2)..0l¢} Zo] &9 Fej7t ATALg X 71A4m] 9}
Ae 22 el A Mastal- = ofF ol ARk HolEo] T3] tEA
UERSTH

olggt HolHES Aol F oFY YFx ACl(Fig. 9E F3+A
AT F ded, EAVPE Hla A & Jar|eh 22 ojuh, Hit)H

o]F 9] YFXE HolE Wi, dx &=
A g o gl HE Ay & A7) H
olE AHAT F Ue HAFH oAFoFe YFERE Holn Ut
(Livingston, 1987). ©]&|dt F o]F o] Y9 Ao|=
Hit HolAE ZV|7F & AolE HYUhFig. 10). EX 7R = Al
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e Py YolAEe =77t 0529 cme WIS HJyw, PAE
38~88 cme| WS Ho] Y7} 4 ¢ Z ol A4S & F
ARGt o]e} Zo] F ofFe FL o] AMASAT JFxo FH A
HEYE Tl HolET(food partitioning)S FOZH =Hol]H
Ao g FHE

A7 A E 8F o]l ZhAtw| el &tk o] 7o HolAdES AuET
(Table 3), = BohaidllollX AFEA Z7FA}v|(Kareius bicoloratus)= A2}
- (Decapoda)©] FFHH 432% 5 AAste 7MY AEste HolHER
Uelta, I o] F=F(Cephalopoda), ©lv#ll F(Bivalvia) 55 4143}
+ AoZ YEYHH(Dou, 1995). 8|1 &2 A Fof| A2 st= H7IAA|
(Verasper variegatus)= 4 2t = (Decapoda)©] &% &Hl 555% 5 XA 35l
71 Az er, o2l (Pleuronichthys cornutus)= 335 (Gastropoda)
7V FFFH 280%E ARG 7HE dEste HoldEE YENTHDouy,
1995). 22 FFo] AFAE A 156 em v 7o) EX7iAv]E B A
b FARSHA AR Fol 75 F2 AAEAH

HhH g X2 o] /o) HolES A¥EH(Table . 3), Argentina®] Baia
Blanca estuaryoll A2ek= QA3 o 72l Paralichthys orbignyanus< 15
7t FF %Y 778% 5 UEW 7 Fask HolAERE YEY 1 9
of AR/ FFHEH 22.0%E AASIATHLopez Cazorla and Forte,
2005). aga gk Fa FAE s golA MAste JAEAE oR/7t

57.7% 5 AAet] 7HE T3 HolAEo|A, O HgoE A

75 A28 ATH(Choo, 2007). F = Bohaidldl A AMFH HA= /7t
S5 90 83.0%E Yol 7 S aF H ol E o] tH(Dou, 1995).
7hAm 3 o] 7ok QAIH ol{FEY HolHE ERTE FAEE vAd
HERHMDS)S AH&3t] &A% 23, 7hAe 3 ol /el dAFH ofFe
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FHoR HANAL, WA EAAEE ARG FEF, oe
BEF, 44F, AAFE T2 A4 o]s) o] AN o FE
Holgze FR7 gl

B Aol XM= AR 10 em o)k, HAl= AR 16 em oS
o ZRAZE AR A FokA 22 A ojo) Hol B AH3] & F A

13 4 cm 7HAE @2+
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02
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oy
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o
1
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fr
Md
B
N
=k
>
=
fr
=3
M
N

FE S8R, 4 em o)A E AALelFE F= A4 sHATHKwak
and Huh, 2003). 183l Y& Seto W3l A Aste A fol= oldA]
716 A /FE T2 stttz Aol S7ksel wet Alg-Fet o Fo
H|&o] sttty B9 ul glth(Yamamoto et al., 2004). 1|3 o
F ojFEol wolA Fgste] Axof A7) FEANEFAEE 87
)& F2 Ast= oz Hob FA 7k ¢ JAL - GA] Aol )¢k 27

Aoi7lel 2ARE F2 AT Aol At we BAAAEE &

O

7pApm| el &ete o]FES A WE A Hol WS Holx &
3 ohekdk Yol A AS B th(Zhang, 1988; Minami, 1998; Uehara
and Shimizu, 1999). Z2ju YA Fo] &alE oJFES A& wet &

745 - BANF EE VAR - ALFE o oF FAG Holne
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’$& B (Lopez Cazorla and Forte, 2005; Choo, 2007).

_27_



Fig. 9. Photographs of mouth morphology of Limanda vokohamae (A)

and Paralichthys olivaceus (B) collected in the coastal waters off Taean,

Korea.
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Fig. 10. Ontogenetic changes in mean prey size of Limanda yokohamae

and Paralichthys olivaceus.
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Table 3. Comparison of main prey items amomg Pleuronectidae and Paralichthyidae fishes.

Family Species Fish size Prey items Proportion (%) Study area Reference
. . 18.2-36.5 Decapoda 43.2 China
Kareius bicoloratus Cephalopoda 35.2 Ww . Dou, 1995
(cm, SL) Bivalvia 137 (Bohai Sea)
. 17 5-443 Decapoda 55.5 China
Verasper variegatus Cephalopoda 21.8 Ww hai Dou, 1995
(cm, ' Stomatopoda 11.1 (Bohai Sea)
. 13.8-19.5 Gastropoda 23.0 China
Pleuronectidae Pleuronichthys cornutus Decapoda 17.1 Ww. . Dou, 1995
(cm, SL) Stomatopoda 15.8 (Bohai Sea)
_ 13-15.8 Bt 67.2 Korea Kwak and Huh,
Limanda yokohamae Gammaridea 11.7 Dw
(cm, SL) Gastropoda 6.0 (Kwangyang Bay) 2003
. 14.0-40.6 Polycha.eta 84.2 Korea
Limanda yokohamae, Ophiuroidea 5.4 Dw Present study
(cm, SL) Bivalvi 52 (Coastal waters off Taean)
_ _ 7.0-87.5 Hisced v Cazorla and
Paralichthys orbignyanus Crustaceans 22.0 Ww Argentina
(cm,-SL) Cephalopoda 02 Forte, 2005
2.0-22.0 Plisced 277 Korea
Pseudorhombus pentophthalmus Caridea 28.4 Dw . Choo, 2007
(cm, SL) e IR 98 (Coastal waters off Kori)
Paralichthyidae pP' P 85; 0
_ _ 15.0-42.5 L : China
Paralichthys olivaceus Decapoda 9.1 Ww . Dou, 1995
(cm, SL) Cephalopoda 45 (Bohai Sea)
_ _ 16.7-48.0 Pisces 83.0 Korea
Paralichthys olivaceus Cephalopoda 10.0 Dw Present study
(cm, SL) Macrura 63 (Coastal waters off Taean)

* Ww = Wet weight ; Dw = Dry weight
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Stress:0.01

Pleuronectidae

Paralichthyidae

Fig. 11. C(lassification' of feeding groups based on MDS among
Pleuronectidae and Paralichthyidae fishes. (Kbi, Kareius @ bicoloratus;
Lyo-a, Limanda yokohamae in Taean; Lyo-b, L. yokohamae in Kwangyang
Bay; Pco, Pleuronichthys cornutus; Por, Paralichthys orbignyanus; Pol-a,
Paralichthys olivaceus in. Taean; Pol-b, P. olivaceus in Bohai Sea; Ppe,

Pseudorhombus pentophthalmus;-Vva, Verasper variegatus)

_31_



V. 8¢

2008 4€F-H 20099 3€7EA] BibAbe A AHA EA7EAA 9
219 JAMEHE HlusAth B Aol AMEE EX 7MY AAE F
234704 o, o]52 A AL 14.0~40.6 cm SL WS H P, FX 9
MA= 135704 Fom, A2 16.7~48.0 cm SL WL E EXRTh

X7 A ] 74 Fag HolAEL A ARTHY 842%E AA
st A A o] /- (Polychaeta) A th. AR Fol/F a2
b AA AxFEFY] 04%E AABAoH G FAAE QAR
Gammaridea)E -~ 7b¢ Bol AAstAth 1 Hel AnEIIAE R

Ophiuroidea), o] vl 3}l - (Bivalvia), A o] - (Mysidacea), Foh

HU
Jf
4
>
3
o
=
o
(@)
[oN
)

(
(
(Cumacea), &% 4 o]F(Cephalaspidea), &= (Gastropoda), T2
(Isopoda), ZA7}A}F(Stomatopoda), Al-¢-¥F(Macrura), Al (Brachyura) &
T AAsidoh 3 dAx o] 7hE g83% HoldEs dA dxF
832%E5 AFAIZE o) F(Pisces)® BRSO ™, I 9ol Af-¢-FF(Macrura), F
<7 (Cephalopoda), &4 °]5(Mysidacea), A Z] 8 o] (Polychaeta) 5= A
25 A T

A7 A= BlwE 2 d=A7|eE A o, EFE FATEE V)

A T2t ANGES A4l AgaA waE W, g v

o5t go] T olFe e M) MAHAT P2 FejH WIS
Folel Holg GelgoEA HoRAL WA IET 5 Yt AoE
Ao,

_32_



(o3|
=

o

ol w7}
A AYUWEa 1 F

Yt 2 wolg}

AZEEE 5

=
=

T

L

o

=

=

=]

712 heva v

S

3}
1= Al
27 = A

S A97le s T Az

g "4 20099 % whdo
olFA Hof

=

=

[e)

.

A 2
AT 23

e

A T T BT b
PEE "By UsP ool
T S D e
OIS o w G T W )
TN R g w Y
m " H uu,ﬂm_. MWMM %%XL
bl o off T 0] "0 T o X il
wp ST H T N
=/ T > 2 O T
) uxﬁl do A A uTﬂmszﬂmm
o}/ ol sSou (L T AR
sl P N 5 h{ T
Zn* ZO m E mo __o_._ fl OW N
-~ Ly o - = X o o
R R oo O = ®m ¥ P 2
I R m L
N | < ET T R w® o ®OW
- AT ﬁuu,mﬁu'_mﬂznwu;.
= L m- Fom Wy JHW_ ;1ou N
o N GEWE%A%%%d
o B F ) E X B
moR W zf_iyu%wmwfﬁﬁﬂo?
L noo ~ S L .o
Blpn  wom TRST R g
< NI I ST - BN G
N R A AT B, iy
N - P I TN R
_ X ww e}, wﬁ__ Ao ® v = = ﬁ H_W y
gy T I o - T X 5 _
I T R I RN S
R T T e ML o
FT - B S KR - e 5T BN
TS TR AL B N oo B3R oof P

_33_

=gyt



=
)
k
&
rl

Cha, HK., H.C. kwon, S.I. Lee, ].H. Yang, D.S. Chang and Y.Y. Chun.
2008. Maturity and spawning of Korean flounder Glyptocephalus
stellei (Schmidt) in the East Sea of Korea. Korean ]. Ichthyol., 20,
263-271. (in Korean)

Choo, H.G. 2007. Species composition and feeding ecology of fishes in
the coastal waters off Kori, Korea. Ph.D. Thesis, Pukyong Natl,
Univ., 1-126: (in Korean)

Chyung, M.K. 1977.  The Fishes of Korea. lIlji-sa, Seoul," pp. 727. (in
Korean)

Dou, S. 1995. Food utilization of adult flatfishes co-occurring in the
Bohai Sea of 'China. Neth. J. Sea Res., 34, 183-193.

Gerking, S.D, 1994. Feeding Ecology of Fish. Academic Press, San
Diego, pp. 416.

Han, K.H., J.T. Park, D.S. Jin, S.I. Jang, H.H: Joung and ].K. Cho. 2001.
Morphological development of larvae and juveniles of the marble
sole, Limanda yokohamae. Korean J. Ichthyol, 13, 161-165. (in
Korean)

Kim, I.S. and CH. Youn. 1994. Taxonomic revision of the flounder
(Pisces : Pleuronectiformes) from Korea. Korean J. Ichthyol, 6,
99-131. (in Korean)

Kim, Y.H., YJ. Kang and L]. Bae. 1991. Age and growth of marbled
sole Limanda yokohamae (GUNTHER). Korean J. Ichthyol, 3,

_34_



130-139. (in Korean)

Kim, YK, J.G. Myoung and ].S. Park. 1983. Eggs development and
larvae of the right-eye flounder, Limanda yokohamae Gunther. Bull.
Korean Fish. Soc., 16, 389-394. (in Korean)

Kwak, SN. and S.H. Huh. 2003. Feeding habit of Limanda yokohamae in
the eelgrass (Zostera marina) bed in Kwanhyang Bay. J. Korean
Fish. Soc., 36, 522-527. (in Korean)

Lopez Cazorla, A. and S. Forte. 2005. Food and feeding habits of
flounder Paralichthys —orbignyanus (Jenyns, 1842) in Bahia Blance
Estuary, Argentina. Hydrobiologia, 549, 251-257.

Livingston, M.E. 1987. Morphological and sensory specializations of five
New Zealand flatfish species, in relation to feeding behaviour. J.
Fish Biol. 31, 775-795

Minami, T. 1984. The early life history of a flounder Kareius bicoloratus.
Bull. Jap. Soc. Sci. Fish./Nissuichi, 50, 551-560. (in Japanese)

Moon, H.T. and T.W. Lee. 1999. Age and growth of juvenile Limanda
yokohamae in the shallow. water off ‘Gaduk-doas indicated from
microstructure in otoliths. KoreanJ.  Ichthyol, 11, 46-51. (in
Korean)

NFRDI (National Fisheries Research and Development Institute). 2001.
Shrimp of the Korean Waters. Nat’l. Fish. Res. Dev. Inst.,, pp. 188.
(in Korean)

NFRDI (National Fisheries Research and Development Institute). 2004.
Commercial Fishes of the Coastal & Offshore Waters in Korea.

Nat’l. Fish. Res. Dev. Inst.,, pp. 333. (in Korean)

_35_



Takeda, M. 1982. Keys to Japanese and Foreign Crustaceans.
Hokuryukan Press, Tokyo., 1-284.

Uehara, S. and M. Shimizu. 1999. Maturity, condition and feeding of
stone flounder Kareius bicoloratus in Tokyo Bay. Bull. Jap. Soc. Sci.
Fish., 65, 209-215. (in Japanese)

Yamada, U, M. Tagwa, S. Kishida and K. Honjo. 1986. Fishes of the
east China sea and the yellow sea. Seikai Reg. Fish. Res. Lab., pp.
501.

Yamamoto, M., H. Makino, J.I. Kobayashi-and O. Tominaga. 2004.
Food organism and feeding habits of larval and.juvenile Japanese
flounder Paralichthys olivaceus at Ohama Beach in Hiuchi-Nada, the
central Seto inlan sea, Japan. Fish. Sci,, 70, 1098-1105. (in Japanese)

Yoon, C.H. 2002. Fish of Korea with Pictorial Key and Systematic List.
Academy Publ. Co. Seoul, pp. 747. (in Korean)

Youn, CH., SH. Huh and LS. Kim. 1998. Occurrence of post-larvae
and juveniles of. Laeops kitaharae (Bothidae, Pleuronectiformes) in
Korea. Korean]. Ichthyol., 10, 200-206: (in Korean)

Zhang, C.I. 1988. Food habits and ecological interactions of Alaska
plaice, Pleuronectes quadrituberculatus, with other flatfish species in
the Eastern Bering Sea. Bull. Korean Fish. Soc., 21, 150-160. (in

Korean)

_36_



	Ⅰ. 서론
	Ⅱ. 재료 및 방법
	Ⅲ. 결과
	1. 문치가자미
	1-1 체장분포
	1-2 위내용물 조성
	1-3 성장에 따른 먹이조성의 변화

	2. 넙치
	2-1 체장
	2-2 위내용물 조성
	2-3 성장에 따른 먹이조성의 변화


	Ⅳ. 고찰
	Ⅴ. 요약
	Ⅵ. 감사의 글
	Ⅶ. 참고문헌


