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Feeding Habits of the Pacific Herring Clupea pallasii in the Coastal Waters
of the East Sea, Korea

Seung Hyun Son, Jae Mook Jeong, Hyeon Ji Kim, Kyung Ryul Kim and Gun Wook Baeck'*

Fisheries Resources Research Center, National Institute of Fisheries Science, Tongyeong 56034, Republic of Korea
'Department of Marine Biology and Aquaculture Science/Department of Aquaculture Science/Institute of Marine Industry/Marine
Bio-Education & Research Center, College of Marine Science, Gyeongsang National University, Tongyeong 53064, Republic of Korea

The feeding habits of the Pacific herring Clupea pallasii were examined based on 333 specimens collected from the
coastal waters of the East Sea of Korea. Sampling was conducted in April, June, and September 2019 and Febru-
ary 2020. The total length of the C. pallasii ranged from 11.9 cm to 37.7 cm. Euphausiids (93.0%, index of relative
importance, IRI), especially Euphausia, comprised the primary diet of the pacific herring, in addition to amphipods,
copepods, and fishes. The dietary composition of C. pallasii showed non-significant differences by size. As body size
of C. pallasii increased, the mean number of preys per stomach (mN/ST) and the mean weight of preys per stomach

(mW/ST) tended to increase.
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Ao(Clupea pallasii)= % 15(Clupeiformes) % oJ¥HClu-
peidae)o]] &3dh= o7z, S-ejuet Sall, YE55, W,
SR ol st Aer defA UthKim et al., 2005;
NIFS, 2017). Jole] Ahr]= o-2lube} Eafot ool Al 1-2
A2 deA o m(NIFS, 2017; Moon et al., 2019), A7)
7 = Z1& vitho A o2 dtolyt Yinto = ARtsl-R-s)
of 15 m w]gk 4:419] 9t 9 Az Fol YA Aleiat
CH(Tamura et al., 1954; Hoshikawa et al., 2004). Z o= 4+
T2 F(Mysticeti), B3 Fztheol(Thunnus orientalis), T
(Gadus macrocephalus) 52 A$]22AALe] HolE= &
A Q)2 (Yoon et al., 2012, 2015), Hoje} 2 =42
=212 Zooplanktivorus)52 SHAYEl A4 o] 2 Y 4ERLe}
49] QFAS QAT F-25F kAol 430 ekKim
etal., 2013).

ol =2 x4yl Yol o8l o2 = w(KOSIS, 2022),

oglgF2 1990\ F-E 20209714 A7F Hat 9,263 F ]
AT 20029 1,961 HAAE HEFHIL, o5 543
S7keto] 200810l 45,5052 | 1125 YEFHTHKOSIS,
2022). o] sl wet ofslegel zjol7} glAIuk FHse 4
3-8 50|31 Qliz ZAlo|h o] 2l gt Hof ofgjere] 2 MBS 4
23} 27] AI%le] a7 Aoje] Yela} Ak 5o
2 olgt Ao 2 wtEm(Jiet al., 2015; Yoo and Kim, 2021),
0] 2144121 o8& 913 85 249 B717} Basich

Aol et =9] A== HefE Al Hr]ol(Wailes, 1936),
27}o] %= (Kanno and Fukuda, 1993), &ej A7} o] 2px]of
(Foy and Norcross, 1999)& thA} o2 W% Qi) =3k =
QFRL 57 5174(Choi et al, 2015), Hahet 25}
(Kim et al., 2017), 53} ‘&-5-(Park and Huh, 2017)0]| 4] Z}2] o
o} frofofl Tak 414 QAko] o] 2ojA] L& B ol Aol S
SO R A e FET Ao

AR A A s Aae AN HAS SR B2 olUAE
ol &S 4415k A7 HrK(Choi et al., 2016). 172 A
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olof AuE= =4 225

Al BE-2 AE, AR, ARRE 5o AL At dojuhs BE
AT WS IAIE 7FA] 2 Q) 2. (Wotton, 1990), AR

o] 9 Grlol] BRd YEIH HHE ol§3 4 e E,
A AL SPPENA thelA EASE w415} k] PAl
7S

A]
T3 Well A AAZE Hol e BALR Qg o|A|9] &
=9 ujolsto] of o] 71340l S8 o 4 9o (Cruz-Es-
calona et al., 2000; Hajisamae et al., 2003), multispecies vir-
tual population analysis (MSVPA)S} &2 Hol-S 7|Quko 2
3 ol el R ] 7127k 7] ] A4l &
7} € 2 3}cH(Zhang, 2002; Oronsaye and Nakpodia, 2005).
#o17e] BA e gelutet Sajol A A Foio] Hlol e

24 $42 F9) 1) FHo RS shofslar, 2) 27]78 Ho]
2 24E setshs Aol
ERTET

i Aol ARG-E o] 3337HA| 9] AlE4=2019d 49, 64,9
94,2020 299 5-311¢] 55, 63, 69, 70, 76, 87, 93 3| Lol A =
Atk | 225.9] A5 EES o]8-ske] °F 100-300
m®| 4ol A ST A E Alme Aol A 7 (total
length, cm), 55H)= S5, $1E A=sto] 10%
formalin solutiono]] I AS}ITE 0]3 9= AFAZ 0I5}
of sFEuF offolA AlidES Ao, AT
Ho| =9 55 (g)S AUAA A L(Analytical Balance
ME204TE/00; Mettler Toledo, Greifensee, Switzerland)2-
ol-gsto] ST = AAlTE Aol SAT Yol e
new illustrated encyclopedia of the fauna of Japan (Kaname,
1998), st=+ol Ft =7H(Kim et al., 2005), 3t=2] F2] 355
(Hongetal., 2006)-2 ©]-8-5}0] 7}53t & =7HA] 24151912
], U&= EA A= the A o8-8l ZF Hol ol it
SHHE=(%E), NABI(%N), 55 FH(%W)yE HER T

%F=A/N* 100

%N=N/N,_x100

total

%W=W/W,_x100

total

714, A= SIH8E & ot BoldEoe] Hehd F o
O ZhAg=olaL, N Hol a5 AR oo & 7HAl4, N,
(W= Sleah slol =] ARIED). N, (W, )2 A3
Hol A& TAl = (F=) ol

Ho| A &9 A58 =X|4(index of relative importance,
IRD= H29] A& o]&sto] Faiglen, olF Wiar
Aste] AiiF R EAH](%IRDE HEFTHPinkas et al,
1971).

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

A7 Holel 7)1 HolbE 24E Tt} sfatel A
A ANRE 3709 Z27]54(<24 cm, n=117; 24-30 cm, n=119;
>30 cm, n=97) 0. & Wro] 7t 7|7 Ho| &S] 244&
ohmslet. gk 2715 BolA BAL slefels] fla) 3
7158 WA Hol =2 B+t 7lAl(mean number preys
per stomach, mN/ST2} 7HAE Hol =2 Hut S (mean
weight preys per stomach, mW/ST)& 512, L8]
AL A (One-way Analysis of variance, ANOVA)2- o]-8-3}
of 042 AFelsAT.

A o
AEE 24

B oLof ALgE Hol: & 333/A1geH, AAL 11.9-
37.7 cme] WIS Btk Ho|WES 3] AA8HA] o2 N
A= 457HA 2 13.5%9] 3582 UYER it leEo] W
7% 288717 9] $U-8-5-& EA%H ZIN(Table 1), o] 2] 54
o] &L 83.3%2] AU, 77.7%2] A1, 87.2%2] &
U E 20] 93.0%2] AHhF A=A =1 E 2| gE duprt Ay
o]5+(Euphausiacea)® WEFZTE dHlThzA o] F Fofl 42.7%
o] 2N 64.8%2] A1), 77.6%2] Z=eFu| & 223} €]
g oFubalth LA o)( Euphausia pacifica)?} 7V %23+ 9o] Ay

Table 1. Composition of the stomach contents of Clupea pallasii by
frequency of occurrence (%F), number (%N), wet weight (% W),
and index of relative importance (%IRI) caught in the East Sea,
Korea

Prey organisms %F %N %W IRl %IRI

Amphipoda 476 1.7 47 7830 53
Parathemisto japonica 0.7 + +
Parathemisto sp. 469 1.7 47

Copepoda 87 97 12 948 0.6
Calanus sp. 52 95 12
Unidentified Copepoda 35 02 +

Euphausiacea 83.3 77.7 87.2 13,741.7 93.0
Euphausia pacifica 427 648 776
Euphausia spp. 406 129 96

Macrura 03 + + + +

Chaetognatha 76 05 04 6.5 +
Sagitta sp. 76 05 04

Pisces 215 04 65 1474 10
Maurolicus muelleri 177 03 6.0
Unidentified Pisces 38 + 0.4

Stones 03 + + + +

Total 100.0 100.0 14,773.4 100.0
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Fig. 1. Ontogenetic changes in composition of Clupea pallasii
based on by index of relative importance (%IRI) among size class-
es (<24 cm, r=117; 24-30 cm, n=119; >30 cm, n=97) caught in the
East Sea, Korea.

& vyttt 1 9], w2k (Amphipoda), o] (Pisces), 2.2+
F(Copepoda) 5 thefgh Wo| &5 AT, 2H2F 5.3%
ol5te] At F R EAFHE Kol T ok WA it

g0l ME Ho|d= x4l Hat

o

7ol whE Hol & 24S 243 AHFig. 1), <24 cm 2
7)ol A R o] 77 75.2%2] S 8 = AR E A
AJsto] 717 A7k Ho &0l L, F WA= 7 Hol ¥
B2 21.6%2] A8 w505 Atz 24-30
cm 7| 7ol A= okt Y o] 771 85.3% 2] AE 2 |4
HE 2R 8ke] 7P S g BoldEelglaL, F A= 4%
o] BE-2 10.8%9] A F L EA| 41 S A5 2k}
>30 cm =L7|tof| Al HHFEE A o771 97.1%9] s et
A8l E 2R 8te] 7Hg -3t Blo]AZo| ik, whebA, dhat

SOl F= B A7|wolA 7P AR Yol eI,
S Al whet A sl A A

~ [

[

7|8 Hd HOIME M, B

7| ol d 4 EAS aketstr| S8l A7]wE JHAIE
o| &) Hat Ao TS et AIK(Fig. 2), 27|9HE A
o) ] FNAG F o Hol =2 JHA(mN/ST, One-way ANO-
VA, F=12.128, P<0.05)2} S (mW/ST, One-way ANOVA,
F=33.555, P<0.05) X5 o] o] Aol F7tstol uet F71st
Rom, FAH R {93k Afol & H Gt

kd
12
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Fig. 2. Variation of mean number of preys per stomach (mN/ST)
and mean wet weight of preys per stomach (mW/ST) of Clupea
pallasii among size classes (<24 cm, n=117; 24-30 cm, r=119;
>30 cm, =97) caught in the East Sea, Korea.

o}, etrhr Aol = A A 901 Fafoll A 8 W A
& FA5e EAS 7HA AL 1o H(Endo, 1984), tFo2
Sdsh= Aoz g Qei(Komaki, 1967). whebA, & A
Tl Aol FHE Ao] gfst]ol Bagt oyAE &7
SJal Safoll ExalA Aaleks il Rgol e £ A4
Sk 7]3]59] 4 4 A1 A (opportunistic feeder)Z2 A FT}. E
oF, A Aol wh=H HejE| Al HH]o(Wailes, 1936), %7}
o] (Kanno and Fukuda, 1993), &2f2~7H(Foy and Norcross,
1999)0ll £@st= Hol= A4FEFE A= 2R K
A=, o5 &3l sallol Al4she ol dhkehi ol
o 87577F SR 26| Wzl oles = Atk
SEAEYLEAAE wtEh

7ol whE Hol eI} S dokd A, B AV
of|A] Aol 77t 7Y 9-A%E BolER ek om,
3783kl whet it Wol ek AR okgkrt Aof &
Zofol] gt = A-tol] =, 0.5-2.7 cm] A7]<tol| 3
Ik ol AA|ojo] FHo|EL 8717 = UL (Choi
et al., 2015; Kim et al., 2017), 7.4-17.4 cm®] 37|l 3T
she ol Alojo] FujolyEe uhagolRe ettt
(Park and Huh, 2017). =5-9] AA-Fof| =, o2 27}o] S35}
£4.2-10.8 cm A7]522] Ao A|ol= 82475 F2 A48k
(Foy and Norcross, 1999), 22| E]A] A H]o}of] & 5}= o
£ 07RE 22 AR Bl Aol 28 12
M4 S BT (Wailes, 1936). A4 02 0159 o
o AEle Hol¥Eo] 27|, 79 5 T B HA
ItHGovony et al., 1986). = Ao A <11.9 cme] o2 A o]
= A=A grot ofl Hoj7t Q7S AAlsl= A= g 5
oy, e A AT AE A E S 1 ofe ApA| o]
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A7)0l &2 2717} 22 8 7V RE A4
vz a& SHoA felt iz o= 2 ‘3101"(‘?%‘1] haf
Aol 72 Ho | AehS k= A 02 F5H

%ol w2 ot Hol| & At S dokE A}, A
Zeto] et Sk kS Bt ol At ot &
A, 195, A4 A7) 5ol STksk=d], ol=lRt 8llE
2 Qlaf 1) Bt Hol & TNA|4=et F7Fol FAlol S7ek= 4
2(Baeck et al., 2011; Kim et al., 2021), 2) Ho Ho| A& 7|
He AR Uk FL Z71eHe A2 Lo} 2IthBaeck
et al,, 2012; Ko et al., 2020). o]H1 Lo Hol= ZEAZ
FAEARRA ARt wet F7eke oflvA] 8t T
ZA1717] $13) 713552 & 44l (opportunistic feeding)- 1<
Bt Hol =9 A= FFol FAlol Tk AdE B
9l ALl & ghhErt,

Al AL

o] Ee FgSakelel AR TARY ol gAY
2AHR2022030)2) 4| wol a8 AL ek.
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