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ABSTRACT Feeding habits of the large yellow croaker, Larimichthys crocea, was studied using
816 specimens collected by large pair-trawl fishery from June 2021 to May 2022 in the coastal waters
of Jeju Island, Korea. The range of total length was 19.8~57.4 cm. Using the IRI, Pisces were mainly
prey component constituted 57.5%. Euphausiacea and Macrura were important prey component
constituted 23.2% and 18.7%, respectively. There was a significant difference in the change in diet
composition by size group. As the L. crocea grew, the feeding rate of Euphausiacea decreased and
the feeding rate of Pisces increased. There were also significant differences in the changes in diet
composition by seasonal group. The most important prey species for L. crocea in the winter and
spring were Pisces, in the summer it was Macrura, and in the fall it was Euphausiacea. As a result
of analyzing the feeding relationship between size groups and season groups, L. crocea showed

significant differences in the interaction between size groups and season groups.
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5|5 (Perciformes) 9101+ (Sciaenidae)oll &3dl= FA
(Larimichthys crocea)y= §5=3) 9 da=olo £xstH, £
Ukt Mgt =4 50~200 mof| A4)ek= ofFo|th(Kim et
al., 2005). FAl= t34gtsts FOo2 584 5~69
7+ 9~10¥0) & 23] Al2ks}tH (Zhang and Hong, 2015), A5 3]
Aol AAlslz FAIY F A7 10~1192 By v 9ok
(Moon et al., 2023). E3F, 334 o}F o2 vt = 34

A2 29 el (oA, UE (Tht A, RS (AT,

W% (AT, 38 (AT, 2L (1)
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Lol BFsto] stAo] A migte, 2k, HlgE Fof A
Alst, Al i s oA d5she Aoz IHA YUth(Lee
and Park, 1992).

BAe 22 Woja} o) &9l 27| (Larimichthys polyactis)@};
ARt FEiE ZHRAIEE, 2o Al%o] 80.0 cm (total length, TL)
2 40.0 cm (standard length, SL)7}A] AAsH= Z=27]0 v]3}
o ©] A AASH} (Masuda et al., 1984; Robins et al., 1991;
Kim ez al.,2005). 3, FAl= 249 922 o] §5H, FTA &
= A A T8 $E T eE ARE e A 7t
A7F #2 o1FOITH(KMI, 2022). F-E{uztollA o]Z == A
= W 27 A ofdollA Fa olfHE Aoz oY
A Jon, o&HF2 20054 38EofA 2018 692E S =2 F7}
SHAOL, T o) 34 E A4 02 sk FAI2 20229 225
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Eo 3 7rA3YTHKOSIS, 2022).

Asge BAle e ATE AHEH, F]oA= =R o] FH|
L 27| 8gALe] TRt A (Uchida er al., 1958), EF=8foll A
ABl= B 9] A4 (Xu et al., 2013), A2k (Yan et al., 2022), &
A A (Chen et al., 2018) A7} AATH FHolA= &2 44
2 7pR) e} A &A1 o g7 Ao Bkl 3 TF ol &
A (Hong, 1985), &4 9 234N 33t QA (Park er al.,
2022), AgkA]7] AF(Moon et al., 2023)7} Q& ¥ A4S 4]
Z3 ek B4R A= BET AAo|t

FA= AdAoR Ffsts AHE 545 AU Qo] 2
9 GgS FA W= o]Fo 2 AI7|E, A gERo Ay} He
sit}. T3 HAl= o7k s} 3 o 7t &S &
o] 4 AZ7F vt gl7] w2 A7 B asich
(Park et al., 2022).

w2t o A A2 A|lF dte Edst= FAY ¢
WEE 241 4% 9 Al o 4
Al A o] g3 m&A AU E AT AHsHE A=E
grstuxt 3ok
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ol Aol ALGH FAl= 20219 6E9RE 20229 5974
AT ANGANA NFBE o] A AT (Large Pair-Trawl Fishery)-2-
2 g4 /MAESE FYste] AT

PR ANEE F 81671A2 FPAet FaAtaof A
A% 0.1em, TF 1 g 97 SAsG 53 & 95 &

3} 10% formalin solution &2 114 5te] AFAIR 285}

xR
&

SIUEE B4 A % A Aol Ahsd A e B
(Species) $271 E4-E Fate] LAsGT, A3 stel

F FEA ER7LBIRE B9, B (Order), T(Family) Bt &
(Genus) +&7HA] TR AFEAS 9Ja) £43 Ho| 4
B MASE AR oH, $5FL 0001 g D947 S48t
Ak FAS SUEE 24 Zite ofefiel &2 A& ARt
Ho| B9 2T (%F), NAEH] (%N), 5228 (BW)Z L}
et

%F = Ai/N X 100
%N = Ni/Niorar X 100
YW = Wi/ Wiorar X 100

A7AM, A A= F T HoldEol EFT FAIY AiA
o|iL, N2 Hol& 47t FA|9 & AAle, Ni (Wo= gst
£ HolE M (ETH)OIH, Noat (Wiora)Z A ol
=9 A (FFF)olth
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o]&, Hol|WE2] AF 2 EX4(index of relative import-
ance, IR)E Pinkas et al. (1971)9] 4] 3] Y it

IRI= (%N + %W) X %F

B AHF LA S HEEE SHibsto] S =R ]
(%IRDE et Hol & A2 =5 #4519

A7) (size class)o] TE BAY QULE 24 HFE Tt
oksl7] $J3) 37§2] 2717 (<30.0 cm, 30.0~35.0 cm, >35.0
cm) o2 LR E3E AEF (season)o] THE WIS )
otal7] el 4709 AZF(Spring, 3~5¥Y; Summer, 6~8Y,;
Autumn, 9~11¢; Winter, 12~2¥)0 2 TEI & AZa %
Ao E Sl HolFES 244S EASHT 12|l two-way
PERMANOVAE A}g38to] 27)3, A-ARE, 27|71 Adwol

£ A3AEo] UEE 24 Zolof] FY3t FFE A=A

sfotatict.

| I,

ol Aol A AR FAl= F 81674A| G e, A7) He
= 19.8~574cm=Z UERGTHFig. 1). 15 20.0~250cm®] =2
7|50l AA Y 29.4%E AAsH 7HE SV =T7F wkeH, A
e Al Bt AR 292464 cmE UERETH

AHE FA 816714 5, 35 FAl= 43071A=2 52.7%
o] FEES Uitk 35 JHAIE A 386A4AS i
o2 UEES 24T A (Table 1), #4119 7Hd 8% 9
OJRE-2 o] F (Pisces) oM, 43.8%2 FAWE, 15.1%2] 7N
A4=H], 78.9% 2 FHBZ 57.5%2) AHFAEX|5H]E 2}
Atgiet. o FollAl= mghl Rloji}(Sciaenidae), 27|
(Larimichthys polyactis), B (Engraulis japonicus) 2.2 -
o). ol F thyo g a3 HoHELS 26.2%9 &8Hl
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Fig. 1. Total length (TL)-frequency distribution of Larimichthys
crocea collected in the coastal waters of Jeju Island, Korea.
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Table 1. Composition of the stomach contents of Larimichthys
crocea by frequency of occurrence (%F), number (%N), weight (% W)
and index of relative importance (IRI) collected in the coastal waters
of Jeju Island, Korea

Empty stomach rate 52.7
Prey organism Y% F 9%N DWW %IRI
Amphipoda 0.3 0.1 + +
Anomura 52 19 1.0 0.2
Munida japonica 0.5 0.1 0.1
Unidentified Anomura 4.7 1.8 09
Brachyura 13 04 0.1 +
Charybdis bimaculata 0.5 0.1 0.1
Unidentified Brachyura 1.0 03 0.1
Euphausiacea 26.2 60.3 31 232
Euphausia spp. 26.2 60.3 3.1
Macrura 409 16.7 16.0 18.7
Caridea 13 0.5 0.1
Leptochela sp. 0.8 0.3 0.1
Palaemon gravieri 0.5 0.1 +
Penaeidea 10.9 4.2 94
Acetes sp. 1.8 0.6 0.1
Parapenaeus lanceolatus 1.0 0.4 19
Parapenaeopsis tenella 0.5 0.2 0.1
Penaeidae 49 2.1 38
Solenocera melantho 03 0.1 +
Trachysalambrisa curvirostris 23 09 3.6
Unidentified Macrura 30.8 12.1 6.4
Mysidacea 0.3 0.1 + +
Stomatopoda 49 29 0.9 0.3
Anthozoa 1.0 0.3 + +
Bivalvia 18 20 + 0.1
Cephalopoda 0.5 0.1 + +
Gastropoda 0.3 0.1 + +
Pisces 43.8 151 789 57.5
Apogon lineatus 0.5 0.1 10
Collichthys niveatus 0.3 0.1 04
Engraulis japonicus 2.8 0.7 53
Erisphex pottii 0.5 0.3 0.1
Larimichthys polyactis 3.1 09 25.5
Sciaenidae 7.5 1.9 28.8
Unidentified Pisces 32.6 11.1 17.8
Total 1000 100.0  100.0

+: less than 0.1%

=, 60.3%9] AN, 3.1%2] FEH|E2 23.2%9] AEL
ZEX4H]E A8 ook A o] (Euphausiacea) 2 WERY
o} A AR E £ASI= Ho|WEL 409%9 EFYE, 16.7%
o] AqA|4=H], 16.0% 2 ZFH|2 18.7%2] AHZE L EA|4=H]

£ AAZE A7 (Macrura) (it A|-9-7 FollAl= He|A]¢-st
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Fig. 2. Ontogenetic changes in composition of the stomach compo-
nents by %IRI of Larimichthys crocea collected in the coastal waters of
Jeju Island, Korea.

& (Penaeidea)®] 333 om, D54 % n|ekl Hajrfe-2
(Penaeidae), ZA$-(Trachysalambrisa curvirostris), PFEZ2
M$- (Parapenaeus lanceolatus) <22 -3ttt 1 o=
A7} 5 (Stomatopoda), F A5 (Anomura), ©]u]| 3| (Bivalvia)
o] EdSHIAIN AT =AU = 42 0.3% oI5tz H|iL
2 e HES 2R

FAQ Z7]2o WE HolBE 2AS AT A3 (Fig. 2),
7 AL 37]7221 <30.0 cm 27|70 4] Gtk o] Fe} of
F7F 42 36.7%2 35.6%9] SR 2 7P SRS
£ HolREo| o, A¢Fe 268%2 AHFALEAFHE
AR5 30.0~35.0 cm A7 AE 0177t 67.9%2 SVt
ste] 7P Fa3t HoldBelglon, Yuck ol et 4R
= 47 18.5%% 13.2%9] AT =A5HE AA|ste] Fa
ot AP Btk 2350 cm Z7|Z2NAE o177 66.8%9)
A FREA SR A sk gol ol glet. wutiay

o|F= 114%2 A&t Fashes W, e 214%9 4
UFLEASH R A S50

FAl9] Ade] whE Hol¥E 2A4S A% AT (Fig. 3), &
Aol 71 2235 HolMEL 78.6% 2 AFQTX4H|E x]—
A& ojFgon, theo 2 143%¢ M7, 6.5%2 dulct
Lol wo =2 LA AN E o177} 65.1%= 71
3 OF— Hol =0l e, e-Fe 309%= 7tk B
3, iAol R 37%8 tebich s 71 %
ot laovg 2 66.1%9) AUFAEASUE AT AT
ot ol Fe 17.5%2 #ashe FFS BAou, dult2gol7
13.8%% S7Ftth. FA ¢ drlZAo1F7t 76.9% 2
7¥eto] 71 SHBRE HolWER Uehgon theo 2t of
77k 13.3%, A7} 9,398 ALt

RAY 27127 A"Z) HABAZ Two-way PERMA-
NOVAE ©]-&3t 243 23}, fAls 3271 (P=0.034)3 A
HZ(P=0004)04 G-2J3t Ao]2 LrEhglon, £ aqle) 4
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Fig. 3. Seasonal changes in composition of the stomach components
by %IRI of Larimichthys crocea collected in the coastal waters of Jeju
Island, Korea.

Table 2. Mean squares (MS), pseudo-F ratios and significance levels
(P) for a series of PERMANOVA tests, employing Bray-Curtis simi-
larity matrix derived from the mean percentage weight contributions of
the various prey taxa to the stomach contents for Larimichthys crocea

Source df MS Pseudo-F P (perm)
Size 2.00 1962.70 2.93 0.034
Season 3.00 2898.60 4.33 0.004
Size X Season 6.00 1524.50 2.28 0.037
Residual 84.00 668.75

TAE(P=0.037)° M= F2J3t Zo]& YE AThH(P <0.05)
(Table 2).

1

L]

AT Aol dste FAS FEELS 52.7%F AASHY H|
WA 2L TEES BT o9 Zo] £ FEES B

fre Adoldel Y3f ojgE AAE AR A ks 3}
ol dofid 43}, o] A4 o) 79| Fe 23AITE, 08 FA¢]
AHRI Ho] B, 2 Al 4 A= QAT 919 B 5o

O, ol AoAE 919 W] 7P 2 dder F4E
(Kim et al., 2022). ]| HAFo 2 Q3] FEEO] £ o]Fo
€ FAI7E Sk vlolae] J=7], BA-A| (Pennahia argentata)
7} glow, Ztzke] FREL 56.9%, &F 40%2 °lE EI ¥
FEES Htty B9 vf Utk (Koh et al., 2014; Kang et
al., 2022).

ol Aol A 7P Fadt HolPEL ofF o, of
7 FolAE wlojael Zx7]9] HAulgo] ottt kAo
2 oJfE HolE 37| A% AUAE e, A6 9
& 7FsE w7l sl 2 AABANA E2dF0] =2 9

pu
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ONIES FE HAgtt B 11E vl Itk (Persson and Diehl,
1990). 271+ vt Asfiete] =4 40~200 mo]| #3235}
£ OFLE 50~200 mo]| AA)st= FAJQ} A48 o] fALsHT
AL dEA ATH(Kim er al., 2006). kA FA7E A2 0] -
Afste] AAlEt7] golgt F271E SAF R dAgt AoR &
. F AR $a% HolYEL it Aol 7k A
3 Al W2 gt Aol R Svhet A Akl FE Y
1A B8, ThFst o Foll Al A4 EaL HolakEo A A
ARpel 2AAE AT $8% HolAEo|th(Mauchline,
1980). Al A= F23F HolPE2 ALFHLeH, AFNA=
He|x|9atEol| &ote migl He| e}, 2199 A&
o] 4t ZAle= =Y Ad, A, AF el BE3hH,
FREEA= FEd) AF sgol| REsh=s AR Haud vt
ATH(Cha ef al., 2001). =3 HAlE= o] H]AEIHA HelA )

FARES AA8] &olsiH, Blad Zka gt2-g oS
73 917 W&o 7|d ] HolWES A8t et FE
A AFFEE 23 Yok (Xu et al., 2013). w2ba] A A
SFo #xAY 9 A9 Feshy EAS s o #
A7k AdAlsE7] goldt Mol e R Azt

HAlQ Z71d HolBE 249 HIE AHE Fa, A
£ 37l wet dulthr Aol 7o) AHES dasiglon,
30.0~35.0 cm 7)ol A o 72l AdAu]&o] STkt iR
9 o= A5t A X 9ot dalshe HolgEo| ¥st
£ Ae®2 dHA o™ (Kim er al., 2021), Y &9 ohFT
A7) 22 AR A MAske A4, Tt HolF AL 3]
517] fl5t] A= o2 HolES At B ud vt gik
(Langton, 1982). wehA HAl= JoFstsd G483 &o|1 74
Ho|ZAE 3|H3}7] $Jate] ity o|FAA oFE Hoj
S o Ao R FAHL 28y olf= 2, Ho|HE 5 ¢
et 3 Qe uhet Ao xjolg Ho|w, &gt Hol A
3 A71E getaty] el 271E SRS A RS Sk
h(Kim er al., 2022). SHA|TE o]H Ao Q] RAQ] Fa A
22 19.8cmE T4 AL 20.0 cm RHY] AAAIESLS A}
of EAGTHH FAQ 27| YSAREE Y] HolHehS uoted 4=
U= Aolgkar gzt

Aol T2 HolPE 2442 AT} AYF Bigle| w2 o
RAE9] o] 873 a A= o] UTh(Wotton, 1990). F-A|2]
d ol P& 249 HIE AHE A, FAL A 7t
QA3 HolEL o7 o F F w2 vl&S A%
I271E 6.7~22.7 cm®] HYE HAh F=271= FA AR
AR Aol s, 2ad A2 AE3lR-E A&t
3 ¥ 315 v} 9Jth(Shojima and Otaki, 1982). E3F -3-A}-9] o
3 A4S 1S o, Al ZLaollA FAler FR7E 4
60~140 mo| F£2 A4lgts Ao g2 4t (Kang, 2011). w
2HA] 10~11490] AHES: Sl BAIZE Akt § 3155 9lsto] o
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U] Jgo] o, AAshs oA 9 8] w2
£ F2 st Aoz gt Ao 7HE $--ske HolA
E2 A7 sHAl FA1E] 4ol gt A3 A-toll A =gt
NSFE F2 st ol a7t fARE 23S BHoh(Xu
et al., 2013). o= A7 F AAHI&0] 2 ZA$7) sHAlol
Qe 2 ARSI -5 37| Wliel AlF Aol ARG FAI7L
AAEE7] golstgitkal A ETh(Cha er al., 1999). Aol 7}
Z $HFHoR JAH HolYEL Wit EAo| 72 LRyt
Az Aol MEH BAle FA4 (10~1149)0] F=2 Atsts &
o (Moon et al., 2023). Y FE o}7F=2 AEt7]o A4l5k=
e UAE 2Ee= ZoR dEjA glon, 2 wEFgo
2 233}7| golataL, A FHE Ho|BES AT
718594 xAlE sttty B aE v Itk (Bond, 1979; Huh et
al.,2013). oA ol F= L2jutet A Atol] FHSHA 2
st ol F U A7 22 HolE HIst] {5l Wt
wpeta] A7) 9] BAZE A2 oUAE HA 2T 5= AW
Ao g FAHEG. a8y o] FfA AFA FAY AEe &
gal7|oll= olfriar ket wpets Alde| w2 FA2] Az
12 Watel g 4349 WstE mhelshs 2|44 A7t
Za3t Ao g goter)

£
Tﬁ
N

o OF
pf -

20219 695E 20224 597HA] AlF AoA HFHE]
AAFo R oj8H BA| 81670A1¢ JUEE =4, 272 Al
Ao 2 JUEE 2449 Hsh 27|37 A-E 71 A4
BAE B3 o] AFellA £4% FA9 A M=
19.8~574cmB 21, 20.0~25.0cm&] I7]|7o] 7F =& v
= AR st A9 71 S a3t HolBER 57.5%9 AFE
LEAFHE A oj TGl on, thao 2= dhlthar ol 7ot
A e-F7F AT BAl9 271E AWEE 249 ¥k
frofet kol 7t e, 44l whet delrh2 o) 7o A
A2 sl o 7o) Al 78k AdTE 9
WEE 249 st E3t |23t Zpol7h Uetth BAQ 54
oF A0 7 583t HolBEZ ofFoH, A= ¢
7, A e dei A o|R ot 273w AldE 7he) dA
AE A% A1 fAE 2712 A-TY A5Gl 19
gk 2ol & U AT

Al Al

o L 20244 FYLATLY SALN A ATALY (R2024
010)2] Ao saE AU
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