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Feeding Characteristics of Chub Mackerel Scomber japonicus in the Yellow Sea of Korea in Autumn by
Hyun-Sol Park, Changsin Kim'*, Jae Hyeong Yang and Se Hyun Song (Coastal Water Fisheries Resources Research
Division, National Institute of Fisheries Science, Busan 46083, Republic of Korea; 'Climate Change Research Division,
National Institute of Fisheries Science, Busan 46083, Republic of Korea)

ABSTRACT The feeding characteristics of chub mackerel, Scomber japonicus was studied using
827 specimens caught in the Yellow Sea of Korea during Autumn season from October to December
2021 and September to November 2022. The size of the specimens ranged from 21.1 to 45.1 cm in
total length. S. japonicus was a carnivore that consumed mainly on fishes, such as Engraulis japonicus
(%IRI=67.9). Its diet also includes small quantities of copepods, amphipods, euphausiids, cephalopods,
mysids, shrimps, and crabs, etc. The estimated trophic level of S. japonicus was 3.84. The proportion of
fish had increased as the body size of S. japonicus increased, whereas those of euphausiids, copepods
and amphipods decreased gradually. As the body size of S. japonicus increased, the mean weight of
prey per the stomach (mW/ST) tended to increase (One-way ANOVA, F=2.382, P <0.05).

Key words: Feeding characteristics, Autumn, Yellow Sea, chub mackerel, Scomber japonicus, Engraulis

Received: October 6, 2023
Revised: October 31, 2023
Accepted: November 6, 2023

Japonicus

M B

5915 (Perciformes) 115-0]3(Scombridae)©f| &3l 1159
(Scomber japonicusy= vl 42, = 9 FFREHES A
grollA F2E Ao o5k 2HAoIRE ARt7= 3~7
o, AFhS wh 150l 7heoll A sl sl 2 S3fiellA
Aol&ES 3 F, ALl AT 5= T 9oz dt
3t} (Collette and Nauen, 1983; Choi, 2003). T3 15 0j= H
| (Engraulis japonicus), ZA| (Trichiurus lepturus), 230
(Todarodes pacificus)$t &0 $-2utet daold Ak
A B2 HES ARt T2, AYHoR wi¢ Fo% 4
A ABEoItk(Jung er al., 2013). U= 5] A-LE
£ 93l 1999 dEE &38]-&o]& T (Total allowable catch, TAC)
A=t 2016 78 ZFAAZ (A 21.0cm) E F017](4~6
4 712t 5 1701E)E A7gste] AAISkL QIh(Kim er al., 2020).
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ofse] 44 A= AEA 715 A9 B 9 Blo] gt 7]
2R F SR FAYETY BETIAT AAA s 2
E3he A0 A9E Ao @] fste] WKz 4
Hofof gHth(Lee, 2014). SN F3E 15019 A4 A+
£ 22 golel ARE 29 sfele oz olRold g
o, Al 25019 AHalof tigt A= o] FoX ut glth(Yoon
et al.,2008; Seong et al., 2021; Park et al., 2023).

A= =05 53l FeEE 7Y FldRSY ¥+
4 FRALAT E FAASEeE AESHL, FIgEE A
Qbpofl =2 E o] Qlo] FUFe] TR HFe= dHA Uk
(Kondo, 1985; Naimie et al., 2001; Seo et al., 2013). T3+ A 3]
oA 315019 oS FA | 2 FAEM, RFAT Y ESF
o] A|7]of Wt o] Q17] wizo] thE s 9ofl B3 CPUE (Catch
per unit effort)7} &7 Yeld+= AoZ &&#A It (Lee and
Kim, 2011). o]¢} Zo] AAAQ 3F-E st 125019 F¢, Al
22740l whet 3= ol &L Apo|7h AT 4= 317 wiZe i
ol AlAE Ajol7} glex] B4R Wask olct. E4 ol
£ T 2ol o3 A A7t Wty wiZol £ - atek- A
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E3H4 3 adlof uzsHA whgske 15019 AHE ofsfst
3 AEE aeoR wEEy] Yl 712 A9
Aslol A2 A7} a3l (Clarke ef al., 1981; Berg et
al., 1992; Cho et al.,2001).

ol A= 7HEE Aol Edste LEoE LR, D)
F HolAE W JYAAE Tt 2) 27| WE S
£ 24E ot o] & F8f s HAEA % Hog A+
£ gt A5E AFHOEHN S A A 7|5F AR B
4 F7jof| AR | v} girt,

Mz H UE

ol¥l ol AMgE 5ol AR 20219 10~12¢, 20229
9~11¢o] A3 172, 182, 191, 192 3ol HPHFIUS
o olgEl o, BAFEoAARolA FYste] 2AFSATH
(Fig. 1). 78t A2 A4 AZ (Total length)T+ HZ
(Body weight)2 22} 0.1 cm&} 0.1 g SH97HA] 2435191,
A2 98 A& 5 10% T2 TAT T FHdHn)|
< 0|83t 758 F(Species) FE7HA 24 SHH 24
HolYEL HAFEAS a3l MAF+E Asstded, F%F
0.0001 g 9714 SAskgict. U8 #4 dit= &38Rl
(%F), NAIF=H] (%N), SFH (W)= Fehf e, oo 4
< o]-8-3to] FL8kGiTh(Hyslop, 1980).
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Fig. 1. Sampling areas of Scomber japonicus caught in the Yellow Sea
of Korea in Autumn.
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Fig. 2. Total length frequency of Scomber japonicus caught in the
Yellow Sea of Korea in Autumn.
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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) caught in the Yellow Sea of Korea in Autumn

Prey organisms Y% F %N %W IRI %IRI
Amphipoda 344 324 0.2 1,1214 13.2
Gammaridae 1.5 0.1 +
Hyperia sp. 35 1.3 +
Themisto japonica 30.6 24.5 02
Themisto sp. 29 4.5 0.1
Unidentified Amphipoda 1.8 20 +
Brachyura 4.6 03 + 14 +
Brachyura larvae 4.6 03 +
Copepoda 333 35.0 0.1 1,167.3 13.7
Acartia sp. 4.8 1.3 +
Calanus sp. 9.7 7.0 +
Labidocera sp. 33 0.6 +
Oncaea sp. 0.2 + +
Paracalanus sp. 22 0.8 +
Unidentified Copepoda 26.0 252 0.1
Euphausiacea 159 233 25 4094 4.8
Euphausia spp. 159 233 2.5
Caridea 37 0.3 + 1.1 +
Caridea larvae 29 0.2 +
Unidentified Caridea 0.9 0.1 +
Mysidacea 6.4 1.0 + 6.3 0.1
Stomatopoda 2.0 0.2 + 04 +
Oratosquilla oratoria larvae 20 0.2 +
Cephalopoda 8.8 0.5 1.7 19.6 0.2
Loligo sp. 0.2 + 0.2
Todarodes pacificus 02 + 1.1
Unidentified Cephalopoda 8.4 0.5 04
Gastropoda 04 + + + +
Dentaliida 0.2 + +
Unidentified Gastropoda 02 + +
Noctilucales 0.2 + + + +
Monogenea 4.0 0.5 + 1.8 +
Pisces 56.6 6.5 955 5,770.4 67.9
Engraulis japonicus 19.2 2.8 74.0
Unidentified Pisces 374 3.6 215
Total 100.0 100.0 8,499.1 100.0

+,less than 0.1%.

21.1~45.1cm?] WS BAT B2 35.5em= HEpdTh. & 243 A3 (Table 1), 215019] 78 S83 Hol a2 of
1%, 35.0~40.0 cm AALFO] HA9] 41.0%5 AAste] 7HE F(Pisces)E 56.6%2] FHWE, 6.5%2] A4, 95.5%2] F

3R (Fig. 2). FHE 2HATE 67.9%9] FHSLEATHE BHEoH, off
Zo A= HX7F 7P 24513 1 9o, 27HF (Copepoda),
2. UB= =4 & FACH ohzk=

@2+ (Amphipoda), ‘FHITHEA 0] 7 (Euphausiacea), +57
ol Aol A AMEE 1S 827/ F FE<l 3737A| (Cephalopoda), Z40]5 (Mysidacea), 0|5 (Caridea), A5
£ AlQlsta, HolgEo] WEE 4547HA1E =2 WEE (Brachyura) 0] E@sFAAIRt 212 13.7% ©lte] A=



Table 2. Prey categories used to calculate standardized diet compo-
sition and trophic levels of Scomber japonicus

Group Trophic level
Amphipoda 253
Brachyura 241
Copepoda 2.27
Euphausiacea 2.22
Caridea 241
Mysidacea 225
Stomatopoda 2.30
Cephalopoda 320
Gastropoda 2.13
Noctilucales 2.20
Monogenea 2.50
Pisces 3.06

Mean trophic levels of each prey type are from Pauly et al.(1998), Cortés (1999)
and Ebert and Bizzarro (2007).

A5elg wof 71 o v H3iet.

EG 5ol HSE BAL Fol 2 uolyEY Gou
£ A2 23 (Table 2), 7577} 3.209) ge = 7Hg w2
FeHAlole] BEFIF2.139) OB 1Y e GFRAS et
Wk ol5 HolB=e] JUTAR 2T Aofel 2UsHe 15
ol 3,849 GFRAS Lekyict.
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3. A7I2E AUEE =Y Hst

a7i2d Alg=E 249 Aole 24T 2 (Fig. 3),
<25.0 cm A7|EAA dHEEACI{IF 40.3%9 AL
EASHE YEY 7P $AsReH, O o2 874R7}
34.9%2] Ad|Z 2 = 2|48]2 UeRiT} 25.0~30.0 cm 7] 2o
A b2 Aol 77t 44.5%2) FHFLEAFEE UE oY
Aol Aol w2t &% gasion, 1 5o 2 27179
DZA77F 47 25.1%2F 243% 9] AhFLEXF8E e
t}. 30.0~35.0 cm 27|12 AL o7} 43.5%2] AdEQ TR
FHIE vehglon, O tge g azbRel BRI 242 37.5%
o} 17.4%9] Bl&& UepAet ARl neh M3 gt
35.0~40.0 cm 27|23 >40.0 cm 27|l A& AF7F 242t
79.7%%t 94.9%9] ANFQEA5H| 2 71 2L HES 24|
stle, Aol Ao wet Sk e HH webA
5ol ARl et iAol R, 779 TR A
ARl MR A v, o} 7o) e SIske AEE
e

uFolY 27|2E AN B HolBEY AR+ 5%
o] HiskE AuE A (Fig. 4), WAT B HolBE2 A+
(mN/STY= <25.0cm 27)32A 10.1704], 25.0~30.0 cm 27|
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Fig. 3. Ontogenetic changes in dietary composition of stomach con-
tents of Scomber japonicus caught in the Yellow Sea of Korea in
Autumn based on by index of relative importance (%IRI) among size
classes (<25.0 cm, n=13; 25.0~30.0 cm, n=60; 30.0~350cm, n=
100; 35.0~40.0cm, n=177; >40.0cm, n=104).
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Fig. 4. 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 caught in the Yellow Sea of Korea
in Autumn.

ZoA 169784, 30.0~35.0 cm 7|2 A 6.670A], 35.0~40.0
em 27124 101744, >40.0 cm 27124 4 57442 e}
won, FAHCE {3t Zol7t UEHThH(F=2.382, P<
0.05). NAF Ha HolBES] 2L (mW/ST)S <25.0cm 37
oA 0.3 g, 25.0~30.0cm 7|74 0.2 ¢, 30.0~350cm 2
7]2ollA 0.4 g,35.0~40.0cm 2724 32g, >400cm 27|
oA 7.3 g& Ueh el wet Frkstg e, AR
2913} 2}o]7} LV THF =2.382, P<0.05).
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ojFoln, 27+, AZF A (Decapoda larvae) 59 322

ES M8t g+ (Gadus macrocephalus), 3oV (Lophius
litulon), 2| 5 FHEZAAL] Hol2H sl AejA o] Holit
£ $A 5= g £33 ¥|E2 ZFA Sk} (Shelton et al., 1993;
Kim et al., 2013; Choi et al., 2019; Kim et al., 2022; Seong et
al., 2022). B2l vt At 4, E3] Fagke] 2 £
i, 8UHE Hofl e W dRAE Y St wet oA
o]Fo] FHitEo] AlgkE mhzl EX] ] offto] A&l Agtem &
A8 37F garelA| o]Fo]x 1 Utk (Chang et al., 1980; Choo
and Kim, 1998; Lee, 2012). T3t 2|2 & ARA4ZL 0~25
mo]| BE3FY, 15 0] F7ho] 70~150 m, oF7Fo] 20~25 m<]
F5oll 22t F2 RHT offte] PFoh= Aoz dHA
%Ach(Kim and Choi, 1988; Cho e al., 2001). o] AeflA] A}
£ oFL Ao Byo] ofgto] SHE 0|3t o
Aol S B 5 olalel £ U e BAL AR Aol
Z9LS =3t} (Lee and Kim, 2011). W2hA 150]= YR}
oftte] Yol E55 stz FFEA ] met Asfo TR =3
2 Bl A& AAlg Aow wkE) 3= JaflolA 43
= Yoon et al. (2008) 12|31 Seong et al.(2021)2] A3 Ao
Ae 25018 F HolgEo| ofF FTolAE BX=Z ol A+
of Anst UK Lebgrh. SR BF ARE FHAA -
YH Park et al.(2023)2] A AFoME 1509 F HolyY
Eo] dHltt2 Aol R & Uetitth dalles 1§ At 5 ot
AR A E 7] Wzl BX7F A48 2 s HolH,
AFE F9 g2 Gt 2ol 7ol SdHER el &
2 Fgoz dHA th(Kang et al., 2014; Lee, 2021). GHHA
o2 olRe] UL AU AAA B, 4 U AR BE,
53 EF 53 22 A9 @43 Ho|27, TABE 5 4
314 QRIER s ELT A 715 Afol7t ARt
(Park et al., 2023). o[ A7} AFY A5 Fste] 15019
2 Slo]ES AmlR A, 5ol AARAe] SUske Zo)
AES o] 83t 7|35914 242} (Opportunistic feeder)?] A
Lz potEn, s X2l o]z Qs =8 HolPE E
g Zpol7t et Aoz F4H

offl AtoflA 509 FAAAE 3.84% e, AP AF
o] AUEE 24 Z2E AT A, defollA #3E 1150
o] YFHA= 22 3.829} 3.929] Fh& Hof o Ao} AL
3HA UrERg T} (Yoon et al., 2008; Seong et al., 2021). =3+ A3
o] &83= A o] (Neophocaena phocaenoides), ot 3
FAAE AHE AT, 247 420, 4049 S UEHTH(Park,
2002; Kim et al., 2022). 0]&} Zro] 15ol= A3 £7F JoF
Aol YTt FLoz, 5k FdDAl Lok e A9
ZAAE A28 F= w$ T8 T AR wrkd

ol oA 1%01—4 3738 8= 24 HIlE A

HE A3t <250cm 27|23 25.0~30.0 cm Z7)ZA E
vtk Aol 7ol 8RS AASA oY, ARl wet o F
o] ASa=Ar7L S =N HolHE AdAHE 2}
o|7} FAH U Fol |7t thAFollA 43P Castro and
Herndndez-Garcfa (1995)2] Atof 9J8hd 1.5~13.5cm Z7|2
MK o7 Yt @7FR, 13.6~22.5cm 7| 27t
o ZAIRE F=2 Mt H, el wt o7 A4
H|&o| F7lek= A= Yehgth 2= Fefoll A 4~3E Yoon
et al.(2008)2] ATl A= 23.0~26.0 cm I7]|FoAA AF7F S
datgoy, & 7|02 A48 oFfrE -5k o
o} AF ATE TR 23, 1Foj= <30.0cm I7]7o|
A F2 o7 it 23 4 59 & SYIES A45H,
30.0~350cm A7|2E 71202 28 U 2§ B2 ZgE0)
AAulgo] ZasdtHA oJFZ Hol|Aslo] Yojuby 35.0~40.0
cm 27|23 >40.0 cm 7|2 E HE HASIFEE oY

O

A BRE 22T 5 9k o}RE HAel: Ao BrkdEn o}
24 2717} e 150le) ANSL 4% AEet o 7o o}

o AltE $570) B2 AT ATl wtet a7HE o
YA 7] PN o 23 there £R) olg AAlshe
o= FgE}

AR Al Tt ¢ 2719 571§
o1 BASIA o B ot} Basie, o Al 24 %

2719 ARIE ele) W AASHE ARt gzt 2 AAE

WAe] de] Bat WS S0l 15K ABE Belch
(Gerking, 1994; Oh, 2009). 115-019] 4% T& Yol A5
e ot A3, B HolE FHE 7SI S BY
on] golg Holzt Uehgeh. ety ol AAde) wet
so] g W HA3k] 9la) AulHE oA Hasks] 9
sfo] HmA oUx) Hgo] EE T HolWRL PAT Row
PREEY

o[l AT Aol A4sHs mEele] A4 2ALE B3
Folol AEA gixeh 4T ST A L4 Bag
7% AEE AT d et gom, o7 Feln 4
W v gl Falo] ZEsHE 15010 SR B4 A7t
F7Hoz o Bavt e Aoz gowt.

N

]

o (o] 5
i) -

St 7REE Aol sk 15019 HAEES ot
317] 98l 20214 10~12€, 2022 9~11L0) P Mg Ge|
ol3f o1gH 8277HAS] AHEES B4 o Aol A
5019 71 Fadt HolPEL o7 Eml ol FolAME= &
A7k 7V stk 1 9ol a7k, 92, Gtk Aol R,

cz= 3 JAolE AE = ]%@—a—} o, 22 13.7%

FEF, ZA1F



ofste] ArhFAEASH]E Bel 1 gk uhS Hgich IEofe]
BENE A58 Pohu] 918} Moo JYUAS AnE 2
3}, 3.849) 2 Uehoith. 2712 SHEE 24S Joke
A3 (<25.0 cm, 25.0~30.0 cm, 30.0~35.0 cm, 35.0~40.0 cm,
>400em), & 271202 245 dutchEgol R, AR} T
ARo] AiFREASEE Fadte W, ojR Y HriFaE
AGHE ASHR IS BE oA £, 4 xg@q

A ek, 92 SlolE 39 £ 27120 3189 1
o 913t 2ol S Lhehyint.

At At
lE‘i ATE 20239 % FPANSHY A 4F AEfA|
5 dl&2d 1=51(R2023057)2] AYoE FPE ST
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