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Diet Composition of Chub Mackerel, Scomber japonicus in Coastal Waters of Jeju Island, Korea by
Hyun-Sol Park, So Ra Kim, Se Hyun Song and Chang Sin Kim™* (Coastal Water Fisheries Resources Research Division,
National Institute of Fisheries Science, Busan 46083, Republic of Korea)

ABSTRACT

The diet composition of chub mackerel Scomber japonicus were studied using 959

specimens collected in the coastal waters of Jeju Island, Korea from January to November 2022.
The size of the specimens ranged from 22.8 to 45.8 cm in total length. S. japonicus were fed mainly
on euphausiids that constituted 77.7% in IRI. Fishes were the second largest prey component. lts
diet also includes small quantities amphipods, copepods, shrimps, crabs and cephalopods. The diet
composition of S. japonicus showed changes in season. The euphausiids feeding rate was highest in
summer, whereas the proportion of fishes was higher in winter than in other seasons. The proportion
of fishes has increased as the body size of S. japonicus increased, whereas the proportion of
euphausiids decreased gradually. As the body size of S. japonicus increased the mean weight of prey
per the stomach (mW/ST) tended to increase significantly (One-way ANOVA, P <0.05).
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3150 (Scomber japonicus)= 515 (Perciformes) 1501}
(Scombridae)ol] &3t= olR 2, LU A |G A AlA 9
ofgdd] & 2tj¢] &5 s Hol EE3tth(Collette and Nauen,
1983; Seong et al., 2021). $-BUztoA A2J5k= 150l&= A
FE 57 9 dink= oA 3~6Ye Attt Atr] Fet
o8] W Altsh= ohslaltE o 2 A4 A Qltk(Dickerson et al.,
1992; Cha et al., 2002). 1501 2 o7& 45t AR
£ 3= 24 o]F (Pelagic fish) 2, B2 (3~6Y)dl] A2hS u}
5ole 452 (7~8Y)0l At Falz BAste] Hols
A, 2 A0-11 Dol L& 9190 olek AFE F
W o7 o]E3tth(Kurota et al., 2019).
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o] o]EE 1 glon, o] 2008 187.459E, 2010 9]
94 331202 J§43] Zastqtt o|F 201797HA] S WHE:
3l 20180 141530802 Z7}5E 3, 2021d¢] 122,170
E,2022¥9 110,795 7|23t} (Lee and Kim, 2011;
KOSIS, 2023). $-2juets 15019 Ad#=E ¢ 19994
e o FF A FEA F5]-80] 8 7F (Total allowable catch,
TAC) A=S A8t 9lom, 20165 EL AR 21.0cm ©]
sto] ZIFAAG L 4~6H7HA Y 717 F 17049 o7&
A3t Itk (Kim et al., 2020).

oA =P H 15019 A4 H7= Yoon er al. (2008) 1
2] 3L Seong et al. (2021) 5°] JYAT Gl HHS PAFORE o]
Folzlon, A2 AFe FHE QO +3H 1509 4
4 dqte 75T ARtk AFE FH sdE Lyt A
4 SHoA vy Fagt fgoR, Faf) A} ) AF
F7H AFE S5 g JFE v, AFE 9 & FRAY
F2 FE dvt dRT7H AZIEE 9 vIA Bidst
theFsl a8 AgE UER L th(Ko er al., 2003). E3F 27
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114 2§is . izt SAS - 2F
et A alete thgshe S5 o150 Sg7oln, ZEolet
780 (Trachurus japonicus) 5 T/ FolF< Agkz Al
S0z B o] Hgf o dAHe BTt & AL
24 At (Ko er al., 2003). 2o, HZ AlFE FH 3G
FHslo] theh 22 0|52 olgT} 2ol WSk ok
(Park er al., 2000). wH2bA| S|P E A= ALY AFESHS
B4R} AR Wslel Q7] thiel nEole 4US &
EX 02 #eety] Y= AP 9 S P Sl
A 28 sho] et 7| 2eerEel Avt Bashdt.

I50l= HX| (Engraulis japonicus)E B]E3 &8 HolF
& 44318, W] (Coryphaena hippurus), BB ko]
(Thunnus orientails) 53 22 A EAREA Ho|HEZ A
of g 5] Yo T2 AL Solw st B Holsol
F 3z FARS: mhokst 4= Qlth(Yoon et al., 2008; Yoon et al., 2015;
Jeong et al.,2017; Seong et al., 2021).

weha] o A= AFE T sHoA Edsh= 115019
JUYEE HHL Fato] 1) % wol RS Yolun, 2) AL
A7)0 W2 UEE A4S Tofsto] % el A
2 webg vEIsn 24 B YA REYSHE ety
7\ZARE ABEDA .

(o
N o1l ox

Mz W S

o|Hl Lo o] &E TS0l 20224 1,3~5,7~9, 1€ A
223,232,233, 234 oA dFAYT L2 ATAEES F
3 olgH AL FARTF O AIOA st ALY T (Fig.
1). 73 A5 AP gulkste] AR (Total length, TL)T}
A5 (Body weight, BW)Z Z}Z} 0.1 cm&} 0.1 ¢ S$7HA] &4
stk % A st e HEe H 10% 34 2
THo] 1% & AU ofollA et F EA T
Aatact BAE HolAEL HFRAS 93| /MA+E Aest
gonl, FFFE 00001 g FSI7H AT AL £4
Ail= AN (%F), A58 (%N), 550 (%W) 2 FEr
om, ol o] A8 o]g-3te] F3k%ITh(Hyslop, 1980).

%F = Ai/N X 100
90N = Ni/Niorar X 100
YW = Wi/ Wit X 100

A71A, A W8 F ST Hold=ol TEE 15019 A
Ao, N2 BolE A% aFol9f & 7HAle, Nigt Wi 3
G HolBEY AT} ST, Nowdt Wioar: A o=
o} A2t FF oI

37°
Korea
34.5° —
Jeju Island | 223
2321233 %
32° I
125° 127.5° 130°

Fig. 1. Location of sampling areas in the coastal waters of Jeju Is-
land, Korea.

Hol| Y& 9] A5 Q2 = 2|4 (Index of relative importance,
IR Pinkas et al. (1971)9] A& o] £3}o] T3}don, A=
=8 WEEZ st A5 8 EAFH|(%IRDE UE
et

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

AEE ol BE =4S dob7] #ste] & (3~59: n=170),
qE(7, 8Y; n=107), 7129, 11¥; n=66), A= (1¥; n=94)
2 Uro] B4t &£, Z7|FE HolAE 2A44S dot
7] 98to] HolAE WP/t watd AW BTG-S v
e = e AWASE 2fste] 4719 2713 (<30.0 cm; n=40,
30.0~350cm; n=90,35.0~40.0 cm; n=239, >40.0 cm; n=68)
o7 FEste] EA8HgTh Z712E Hold4 E4L whotst
71 93l 27128 A" Hol¥E B+t 7HAS (Mean number
of preys per stomach, mN/ST)S} 7HA|G HolWEL] H S
(Mean weight of preys per stomach, mW/ST)S 5} L-uj
X BAHEA] (One-way ANOVA, Microsoft excel 2016; Micro-
soft, Redmond, WA, USA)& o83} $-2JA-S AASIATH

z4 EI.

1.

rx

y==

ol Aol A AR E LTl F 9597MA R, A (Total



60%

n=959

40%

Frequency

20%

0%
<20 20~25 25~30 30~35 35~40 40~45 45~50 >50

Size class (cm, TL)

Fig. 2. Total length frequency of Scomber japonicus collected in the
coastal waters of Jeju Island, Korea.

length)& 22.8~45.8 cm®] W9IE B, B 357 em et
Wk (Fig. 2). 25O M= 35.0~40.0 cm AAF0] A AAS
9] 47 4% 5 AA|3to] 7P 348kt

2. AUEE =4

o] AFoA AHE TFol= F 95974 F Ho|WES A
& AA)EA] 42 A= 522A2 5442 FEES YR
ok 38 AAE AT 4374 Ao E JULEES B
3 A} (Table 1), 25019 7P $23 Ho|PEL iz
0|7 (Euphausiacea) 2 59.3%2] &EHIE, 92.0%2] A4+

v, 453%9] $5FHE AFA|Ete 77.7%2 AdF =R eH|
€ ESoh dH Aol R Beo 2 F8% HolAE2 ofF
(Pisces)2 40.5%2] E@HE, 0.7%2] RA4H], 52.1%2] &
& A5 20.4%9 *PEH%&EZ]*H]E Ut
1 9Jof|, &ZHF (Amphipoda), 225 (Copepoda), A5 (Cari-
dea), A5 (Brachyura), EZE'(Cephalopoda) ki e
U, 27 0.8% ©o]31e] AZE L EA|4H|E Bo] 1 L e A
et

A AUEE 24 HE 243 A1 (Fig. 3), B8l
vt 2ol 77t 55.5%9) FdFL=AFuE UE 7Y
a3 HolgEo|glon, I thg o7 7Tt 42.1%9 AHF
[T A5HE JeEHiTh JE2- L dulttno|wrt 228}
A 7kt 99.0% 9 E2 AiFaEAFuE et 7H
o= dultZ Aol 77t 82.7% 2 AFS =X 4H1E YERY
7P Fa3 HolBEo|glon, 1 th-Fo® BRIt 9.5%
o] A5 a=A4HE Uetllth. ALHoe oF7t 47.8%Y]
AT a=AHE UeiY 7Y S8 HolgEe|glen, 1
th2 o 2 Hlth Ao 87} 43.5%2) AREFQ X 5H]E et
Wk
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Fig. 3. Diet composition of Scomber japonicus collected in the coastal
waters of Jeju Island, Korea based on by index of relative importance
(%IRI) by season (Spring, n=170; Summer, n=107; Autumn, n=66;
Winter, n=94).
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Fig. 4. Ontogenetic changes in dietary composition of stomach con-
tents of Scomber japonicus collected in the coastal waters of Jeju Island,
Korea based on by index of relative importance (%IRI) among size
classes (<30.0 cm, n=40; 30.0~35.0 cm, n=90; 35.0~40.0cm, n=
239; >40.0cm, n=068).

4. 37|28 o H3

i

AE=

2713 8= 24 W3kE 2A% 23 (Fig. 4),30.0cm
ogke] 27|57}t 30.0~35.0 cm 27| L duptt Aol
7t 242 94.8%2k 91.6% 9] 4T EASHIE UYER 7MY F
83 Hol oIt I 9fo oFfE AHASIF U 42} 4.5%
¢} 5.3%9] AT aEAHE YEhl I 4 BA &gtttk
35.0~40.0 cm 27| Zol AL duich R0l 77} 76.9%2] A
SEAFHIE YEY 7H S83 ol g0l I tee=
o177t 21.3%9] FhFTREAFHE EAoH, o] A-S
£ A&Ho R T/ P2 BT 400cem o9 A7)
A= 2ol 77E 51.1%2 AHELE=ATHIZ 7MY F
83 Yol =2 UePd oLt Al meh dashe e B
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Table 1. Composition of stomach contents of Scomber japonicus by frequency of occurrence (%F), number (%N), wet weight (% W) and index of

relative importance (%IRI) in the coastal waters of Jeju Island, Korea

Prey organisms Y% F 90N %o W IRI Y0IRI
Amphipoda 29.5 25 0.3 84.1 0.8
Hyperia galba 0.9 + +
Hyperia sp. 15.3 1.2 0.2
Hyperiidae 1.8 0.1 +
Parathemisto japonica 11.7 0.5 0.1
Themisto sp. 4.6 0.6 0.1
Vibilia sp. 23 + +
Unidentified Amphipoda 0.7 + +
Anomura 0.2 + + + +
Brachyura 4.8 0.1 + 0.5 +
Brachyura larvae 4.1 0.1 +
Unidentified Brachyura 0.7 + +
Copepoda 19.2 4.0 03 825 08
Calanus sp. 55 33 03
Oncaea sp. 23 + +
Paracalanus sp. 0.7 + +
Unidentified Copepoda 12.8 0.6 +
Euphausiacea 59.3 92.0 453 8,134.6 71.7
Euphausia spp. 59.3 92.0 453
Isopoda 0.5 + + + +
Caridea 14.6 0.5 1.0 22.8 0.2
Acetes japonicus 05 + +
Leptochela sydniensis 55 0.2 0.2
Sicyonia truncata 05 + +
Unidentified Caridea 11.9 03 0.8
Mysidacea 2.5 + + 0.1 +
Stomatopoda 34 0.1 0.1 04 +
Oratosquilla oratoria larvae 34 0.1 0.1
Cephalopoda 6.4 0.1 0.7 5.0 +
Sepiola birostrata 1.1 + 0.1
Unidentified Cephalopoda 53 0.1 0.7
Gastropoda 1.6 + + 0.1 +
Gastropoda larvae 1.6 + +
Monogenea 18 0.1 + 0.1 +
Pisces 40.5 0.7 521 2,140.5 204
Bregmacerotidae 09 0.1 34
Champsodon snyderi 14 0.1 14
Engraulis japonicus 0.5 + 03
Macroramphosus scolopax 0.2 + +
Unidentified Pisces 38.7 0.6 47.0
Polychaeta 0.7 + + + +
Eggs 0.5 + 0.1 + +
Total 100.0 100.0 10,470.6 100.0

+,less than 0.1%.
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Fig. 5. Variation of the mean number of prey items per stomach (mN/ST,
inds./stomach) and mean weight of prey items per stomach (mW/ST,

g/stomach) of Scomber japonicus collected in the coastal waters of Jeju
Island, Korea.

EX|H|E 716k S UETH

5019 A7 Hold4 BEAS AHE FAik(Fig. 5), 4
Astol wat A Bt HolWEY A (mN/ST) = 57}
ShA] grow, BAH R Folgt Zpol7t YEpA] grskth
(F=0.226, P>0.05). N9 HF Ho|WEY ZZmW/ST)S
AR wet S7tskes A4S BHoH, SAFSRE [t &}
o]Z YelithH(F=2.703, P<0.05).

]

1

ot AoA] 1LFolo) F HolYEL Aol RE Lt
Epytch ool f= Selubet Adsfol WA £k, 3
FAEA WA o, ZAFY 22 A4 Al A
ZAZAE9] Holo| 1, AEEFIEL 22 dRAIAE A
Aste] S FYEA Hold Y o] 380l F83 4TS 3
t}(Mauchline, 1980; Greene et al., 1988). E3t, HHlThLAY 0]
F= AFE 59 fGolA Y Edved EF] 2 AL
E YeEhtth(Kim, 2005; Lee, 2021). $-2uet AlF= 2 g8
o Eddle= SA AR E4A (Sarda orientalis), F7§°]
Y ojFo] Wt RE T2 HAsks AR HIFHS
t(Kim and Jeong, 2020; Kim et al., 2021). 57t FFEA o
AR et SA4HA, A7 ol, aFolet T2 FojRY A +3A
&S o, AL B dHH Aol R 5o =48 EHAE
2 F2 A5k Aeg dEA JAth(Kim et al., 2017; Kim et
al., 2021; Lee et al., 2021). ‘dutckZ A o] 7= ol B3 o)A
Ho|g Hi Wol= AFLE o]Fsl= FopZ o]% (Diurnal

vertical migration)= ¥t} (Zhou and Dorland, 2004; Gaten et

IS0 fuiEE =9 117

al.,2008). o|§l AFof|A] 1F ol it P gl gel o5t
of A=At P AL AL ool T4 083t oS
Aojgtn Bg-Z o= A2 A Uth(Kim, 2009). ©HEhA]
EYE o]&d ofttell 2YE she Y WY E4of wek 1
ol olxto] A uf FokpZlo)Fel wet F3o Sk ¢
vt Aol 75 1L5o7F HASH o2 AA% Aoz wdtdr
Seong et al.(2021)%] A3 AFoAE L5019 = HolPE0]
oJFE Yehgen, a5 BX7F 7 & BHles Ho 9]
W Aol Zpol & ek A A AR ol+ F sl 8]
T o]y B oA dFLE BAE oFs}7] w7l 159
7b A2 2719] "AE w2t ol Fsith AT WellA "AE =
2 A% Aoz YzHEn B3 AlFE T oA 3E
ol Aek= th2A Seong et al. (2021)9] A¥ A= 9
A9s ez = Ut Folle Adol waba] tiupdFe}
o At 5 ohRt 37 ot AEAAE ] &7 W&
o] A7} AAlslr] 2 BHL=E 9 Yol FFHA &3t
= Aoz 42 A th(Choo and Kim, 1998; Park et al., 2004;
Kim and Pang, 2005; Ko et al., 2010). wehA] o 12| Ay}
of o]zt vpehd A& o9 2polo} 3 o) &2 - 3ke}- &S}
A 27 2319 2|2 zGoldl Ao SR, o3t BHES
Hig o2 3150l 7} soo] wet ol PE W} & AL
2 grE oh(Horinouchi and Sano, 2000).

AdE AWEE 249 WkE AHE 23 &7, 95, 7
ol dHieh2 Aol 77t w4 Uehgen, £3] o5& 7}
& =4 Uehdth 250ls &3 o Sl ARk sh7] S8 A
ko g 3R3tHEA o] A7|o Rajt AF A, dHirhzAol
F 52 gkstA A 213 (Yoon et al., 2008). QEA 423
E Takahashi (1966)9] A3 AFolxe= oFHd 57t &
vt Ao 75 T2 HAot= A2 RuFHGITh B3 o534
of A FHI AFE o oA dujrhzAol 7ol {48
o] 2 RxsiH, offte] 2 W E Yetlie ZAoE dBA
AUtk (Lee, 2021). WehA] oFH 31507} G2 AYo|7RE F
2 A% A2tz olRe SdEES 72 IR0l 9
= A& gEn v, ALH 150 ofRfE 7P =2 v
£2 JAglon, olf FolAx I7E I} (Bregmacerotidae) ]
5, ot (Champsodon snyderi), BA] 5 A5t Bl
w3} ol 59} ool Al ezt 24 shelol A uhdRe) 3%
& W= Ak QA dde] 2 S8ske AR HAuEGe
o, B2 AFE At Ap27]d AL SHFe= U
EPGTh(Yoo et al., 1998; Lee et al., 2009). T3t o 2|7} A&
B oA okoll Al $=3E Castro (1993)9] AgY Ao)A] Ea} AL
Aol oJFE HolYER A5t B1ESOH, Yoon et al.
(2008)%] A¥ AFoNNE AZH o] 7o HAH|E0] 97.2%
2 Yeyith 15019 €57 12~292 4#A Jth(Choi,
2003). AF71E Hlj= AlFE F9H 9 dF tnidRe ¢




118 otols - PAst - SAR - YA

oz elonrt & FeUE fASA T o FE)
AR 5 A019) RROITLee e al, 2006). HefA A&
ol e olui7h Las] i) A HAASRE o)

ae2 Sstel7] flste] AFE FH Yo TR 2FFS
ARE F2 HAT ACR FHEG. oW A7 AP

S Tl 115019 F HolPET} AME Ho|¥E H}
of bR Am A, BEol: 2 BAROR HARA0A
w2 2UFL WOk & F2 AAShe 15T H QAR
(Opportunistic feeder)2 W T},

oz ojnt o] Zvkuel vzt Be| Fejet Aey
7b dgksta 23 HAY o AT 5 Y =8 oA
50l o £& MLH 77} 2 vold AT 5 WA B
(Wainwright and Richard, 1995; Baeck et al., 2010). T3} T}OF
2 Al A7 BEske 21 ol Bol 4 g Hasiel]
3l HolAE-S 3t} (Langton, 1982; Baeck et al., 2010). ©]
o el 27128 S 249 WS e 2 8
Aol wheh F3ig HolHgo] vetubA] JAIRE, 2 2712
o 248 ek el R L Ak, olfel vl 27l
= Ao R Yepyth d= dafoll A 3= Yoon er al. (2008)
o AFoME G 23.0~260cm] A7|EAME AFRE F
2 MBI} 260370 cme] 71ZAAE AR HAuE
o] FHastL, of5e] 4Gl F7leks AFE vehyich. E
gF oz g7t AER tiA gl 4= Castro (1993)2] Aol
HE 135cm oSl R21RE 2 Hasigon], 2 7]
Foa 748 2Y0IHE HAVTL HuErt oW AT
A8 AT ANE FF WA, DSol A 13.5cm 0|3
Mo 7)ol ARG 2L 48 FEEFAES M,
23.0~39.0cm 7)ol A Wteke Aol el ARE AAe
7 2 27129 400 cm olike] TrAZolA oA} B
WA 58 £4OIRE SPOIURE ohe A2 FAE

ojf= A%l WE A a&S sl FADAT &L of
Ae] 2717} 2 ol yES HASHE o] We) L Aefsia
g =W A f-2]8ltH(Kim and Jeong, 2020). 3FAFE o]H A

oAk Aol mhe B Hol s AAE Z75HA gt
WA, Hat ol AE S AR "t Fkste S U
epsich. wheb o]l eiFeld Dol wolg 2] siet oY
A 2018 H2557] ) ANBANH ERop AN o
PBES ATt ARSE Z75H GSEAE ] T2 o]
oAU o TlobiEel 53 bel Rag o]
X 2T 247 R0z Az

A= FH A AAshz 150l ] wE HolAY
£ 249 Wt disf A&AQ A7 3 H7] HAsiAE o]
B AN AHEA] S 22.8cm H|TH] A Y] A RS THE
sto] WA 27l2e] ARl mE A4 A7 271
Eojo & Ao E woE

i

o (o]
pl -

oj¥ dte]] AREH 5ol 20224 1,3~5,7~9, 1€ A
T FH oA P AL, 2 AT Goll osf o= 959
NAE o] &stem, 7% (Total length)Z+ A5 (Body weight)
< 247 0.1cm®} 0.1 g E9I7HA] AT §, 915 A Eske] 9ol
AE A7)t FAE A5t 7Hed § FE7HA A4S
o YUEE 24 Aihs AYF R ER|5HE o] 83t en, A
A3 F7)5te] T Ho|2A IS dotr gttt 5ol 7H

293} Yo E-L Unlth A o| 7 (Euphausiacea) 21, 71 T}
>0 Fa% “—*]01*3 & 5 (Pisces)E UERgTH 1 9o, &
Z}5% (Amphipoda), 87} (Copepoda), A-$-5 (Caridea), A&
(Brachyura), 7557 (Cephalopoda) o] 8392}, 0.8% ©]
sfol AFLEASHE Hol T FS e Aoick ALY 9
Y 24S AmE A7 8, ohE, 7S ol Wulcieol
22 22 Yastgon] o2 ad vgol 714 ¥ Lekdt,
AgA = oJF7t 7P 223 Ho|EZ UERyith E3F A7)
4 ST 4L ol Ak, wE 27| ZolA Wuici ey
o187 71 SsIReM, Aol whet Wk aolge) u)
28 P2513 ol vlgo] 70 oL Bt THolE
Aol whe A B2 olgel Al BAHL
oJat Rl & HolA oL, HolhEe] FFE AR §

o}t 2ol vebtct.

Al Al

ol AL 20234E FYLATTY A2a) L4 e
HE A5 2d 1=3F A (R2023057)9] A Y2 Y= UE
U,
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