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ABSTRACT

The feeding habits of the Pacific cod Gadus macrocephalus were studied using 620

specimens collected by bottom trawl and pound net in the Southeast sea of Korea, from February
2012 to June 2013. Of 620 specimens, 192 contained food and 428 were empty. The total length
(TL) of individuals used in this study ranged from 20.4 to 95.2 cm. Pacific cod mainly consumed
Pisces, Macrura, and Cephalopoda. Its diet also included small quantities of Anomura, Brachyura,
Mysidacea, Isopoda and Amphipoda. The proportion of Pisces in prey items increased with increas-
ing Pacific cod length, but seasonal difference was not observed. The proportion of Macrura and
Cephalopoda decreased with growth, and seasonal differences were apparent. Macrura were taken
there mainly from autumn to winter, whereas Cephalopoda were consumed from spring to summer.
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= | 7E (Gadiformes) 913} (Gadidae) o5& 5& 55 5 3
Tog, LUt Sl A, ¥4& B2, 5550, HEd 5
A 9] =2 5~12°C, 4 45~450m 9] Z2 Hitho] w] & A
AAet, FAALER AFE Falol A4she dte A
98} Fajeto g 0152 S} (Hirai, 2003; NFRDI, 2004; Kim
et al., 2005). o]#gt 0|5 AX|olY w2 HELET A5
719 wWE AR A8l 20 AHALRE 22 & Fot 9]
Fohe Ao eluete) 49 dEAY ABe Ajue
2 43A 913 (Uchida, 1936), AFH-e W 7= 239
= 718 £%207 0|53ttt (NFRDI, 2004; Kim et al., 2005;
Kim, 2006).
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AF FTFA FaT AU oAFToE A Uk (West-
theim, 1996). 9-2|uztol| A o] i o] &gk 1990 =1t
28 FuHR) ojgeo] ul$ groLt 20009tk Sk
7] AAsEe] 20039 1,826E 94 20139 9,133E 0.2 Z7}5}
£ A%E Ho|iL QItH(MOF, 2014). o] 2|3t ®igE of o] &
9, ALFY F7H 5 o 7HA 295 A 9 A
o7 =2k 1 % 20008 ¥ 20019 Eatel A e
Ay Yo £ oY fASH: Aer 34
Stk (Lee et al., 2005). 3FA|TE, Lee ef al. (2005)2 22 o
z)o] @ Agkzlojo] g FEEE FE o8 7R
o] FEH 4= 9l 7|37t FAHE & itk AJAfS7| = st
Aok webA o] X&Ao]an QH Al APe s &gsty]
A E AEshy AdFE 7|Hte 2 ot a3k AT
7t Baste

2 27HA] Syt TR0 EAsE e S AT
AeAT 2709 ATz FRETI BiEo] gt (Jeong,
1977; Zhang, 1984; Yamada et al., 2007). o]°] w2} tf5L2] A
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QhollAl A E FaL A i 27 HFe 2 viro] A4
Hoj At shAIT 22 S et FH Y EEdte tiA =
A, S8 223 FE RS 3719 A+ (Gwak and Naka-
yama, 2011)2 2 FEEATI B A ALdHE siA= A
+HE HL AU AT A7 aFEHT ok et
A AT F Aol BE AFE AEE AT L AsE Aol
= sl HF Fadt AREA 8ol 7T & ofY
o ALY WES 3RS M) fgt 7xAEsE &80l
Fhsstet.

A7 Sutet FHs| o] Aalshs iAol it
AFZ2+= Baeck et al. (2007), Park and Gwak (2009), Yoon et
al. (2012)°] &3} H1 = AT, Yoon et al. (2012)& A5
A2 A7) A7) ALFol FFF o= HAFH
3 folFY APE sfdst7|dle o uEE FEo] Stk
T3 Yoon er al. (2012)°] &3t FEX FHs oA HHH
79 A4 AFts FaltelME 4 27HA] Al (Fsfet Al
23 FFERAY Aol FAl 2EE & e THsEE 7
Zl 3Y (Gwak and Nakayama, 2011)2.2, X A2] 553
o AZoz WOH: o7 A4 Ffel7t g FHs Aol
it webd B ATelds dERslelel @ets g
A& hotstar, s Aol HYE oA A AT} ]
wato] AlTE Aol Wit Aty EAS HETCEN &
T2l i A T E R 7| 2ARE AlFstaAt gk

Mz A YUY

E Ao AHgH i F A EE 20129 2¥€RH 20134 6¥
A AREES AATE AdA 714G S
o5l olgd NAEE FUT 4 FFAARF (A), LA
FEAR AR B) 283, AAA JEzFF YR (O
oA HTEE= MAES Wi 13] o] FUste] EA 5T
(Fig. 1).

Nae 79 A5 AdAE &4 /HAEE A% (TL: Total
length)Z 0.1 cm @9 &, |3 (BW: Body weight)Z 0.1 g ©9]
2 Z3sta, sty 98 B & 10% SHEETH
IAYAA A 7R Bsigioh 242 sjFEdr] 7 (Olym-
pus SZX10, Japan) 3tol| A 9Uj-8-&-& NFRDI (2001), Kim ez
al. (2005), Hong et al. (2006)% 113} 7153t £ +F7HA
AT 3, A4 E Hol AEY FAEE o] flste F
AE HoYEEY SENAE Asst, 559 LA
(CAS CUW4200H, Korea)S ©]-&3te] 0.01 g &97t4] &4
g T, O3 Z2 AE o835ty ZF Hol AEY VR

(%F), NA4=8] (BN) 183 &3F8] (BW)S T3t

~ 40°N

- 38°N

F36°N

I 34°N

T T T
126°E 128°E 130°E

Fig. 1. Location of sampling area. Filled circles show the locations
of the port market of fisheries cooperatives (A: Chuksan, Yeong-
deok-Gun; B: Pohang; C: Geoje).

Y%F = AilAww X 100
90N = Ni/Niotar X 100
9o W = Wi/ Wi X 100

4714, Ae IHEE 5 T HoldEo] THE Y
NA g0, N& Hol& HAE di9 & A, N(W)e=
HFH O FEL] AT (FFH), Nioat Wiy A o] 7} A
F(FFDolth

a7 FtE= ©1-83t9] Pinkas er al. (1971)9] Ao w2}
g7t AASE Hol|WEL AtlE 24 A4 (index of relative
importance, IRNE 3t 1, WEER Mt JidFa
A H] (RIRDE YEFH O] AdA1HE Holo Ay oS &
Azt

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

9] A4 AFgE mpetstr] Yt AWEESY A
28 A48 (%IRNDE o] th¥ = X4 (Shannon-wiener
diversity index H' )& ©|-&3}o] F3}41 T} (Shannon and Weaver,
1949).
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o714 Pie ol iFE vl&o|th tFE=X 7} 00 7h
7hE & Hold AFo] Fris AL Ynjsia, iz 15
E2 32 UeE A4l Zo] drs AL YulEtt (Sano,
1989; Furumitsu, 2009; Yamaguchi et al., 2011).
AWEE 2AHEL7E S8 F237]9 Y3 AEEHUS
S HAE37] Y3} Ferry and Cailliet (1996)9] 2 & o] Al
(cumulative prey curve)2 AME3tY] YUIEE E4o Tadt
FHagE F715 AU Hawdar|E 2A57] Hs

A SWEES slo tERE TR HolRe £AE
100% F2H9leh 3 ) BR EEUAE FAo|THLS §
Eqom, ojn] Uehts 2 A4l JUHEE BHL

9% Hamear)z Fatoc

A wolz4at AR Hol=4ol WS slotsiy] 9]
sfo] th ARE Y e 2712 RE 10em 1 S AR

28 4AE (~5Y: B, 6~8%: o5, 9~ 119: 712, 12~29:
A2 242 Tl HoYB ShEE 2L Tty
o

2 I

% 62071AIE HEE Ao AHEstgl e, A4 (Total
length, TL) 20.4~95.2 cm (4 52.0 cm), A5 (Body wei-
ght, BW)2 117.4g~11,300 g (B 1,679 )2 HHAE .
o] T YUl &Eo] TAH 1924AE JAFLZ ZARE A Y
ojFAM-E M ZHsIH L, Y AWEE 240 2
4 BRIV 156704 2 Ve T (Fig. 2).

fo
rsh J

- AUE=2 =4

Holg AT 19270419 LS B4 AT 8 BRE
42% 9] Ho|YEo] FH3IH T} (Table 1). tj 72 71 5 f&
Ho| Y52 ZANNE (%F) 54.6%, WA (%N) 16.2%, 5%
2| (%W) 65.7% 1311 ]'EH?_Q_/H Z|4=H] (%IRD7} 48.4%E
UERH ofF (Pisces) T} o T2 T8% Hol¥=2
Z2F9NE 46.9%, NALH] 67.7%, SFFH| 13.7% L)1 A+
E R AR 4H] 41.3%E YEPHE AJ9-F (Macrura) 3, 1 t}
202 ZHUE 31.4%, /NASH] 12.9%, 55%H] 154% 1
23 AfF 84 A FH] 9.6%E UEFH FZ5F (Cephalopoda)
Fh 2 9 HAE HolWEZ+ AF (Brachyura), G2t
(Amphipoda), 52+ (Isopoda), <7 0] 5 (Mysidacea) L&
I AAF (Anomura)7} £83F o, 11 ok WA itk
(Table 1).
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Fig. 2. Cumulative prey curves of prey taxa per stomach of Gadus
macrocephalus in southeast sea of Korea. Doted line represents stan-
dard deviations after 100 permutations.
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Table 1. Composition of prey items in the stomach contents of Gadus macrocephalus from southeast sea by frequency of occurrence (%F), num-
ber of individuals (%N), wet weight (% W) and index of relative importance (%IRI)

Prey organisms YDF 90N GoW %IRI
Amphipoda 2.1 0.4 + +
Isopoda 0.5 0.2 + +
Mysidacea 0.5 + + +
Macrura 46.9 67.7 13.7 41.3
Argis lar 1.0 0.2 0.6
Crangon hakodatei 30.4 18.7 5.9
Eualus middendorffi 0.5 + +
Eualus sp. 0.5 + +
Eualus spathulirostris 10.3 11.9 0.6
Latreutes anoplonyx 1.0 0.4 +
Leptochela sydniensis 3.1 31.7 0.7
Pandalopsis japonica 11.3 2.9 5.2
Pandalus eous 0.5 + +
Pandalus hypsinotus 1.0 0.2 +
Pandalus prensor 0.5 0.3 +
Spirontocaris arcuata 1.5 0.4 0.2
Trachysalambria curvirostris 0.5 + 0.3
Unidentified 3.6 0.8 +
Brachyura 8.8 2.3 4.7 0.7
Charybdis bimaculata 0.5 + +
Chionoecetes opilio 8.2 22 4.6
Anomura 1.5 0.3 0.4 +
Elassocirus cavimanus 0.5 + 0.3
Pagurus sp. 1.0 0.2 0.2
Cephalopoda 314 129 154 9.6
Euprymna morsei 5.7 2.3 1.6
Loligo sp. 8.8 4.6 4.5
Octopus minor 2.1 0.4 1.8
Todarodes pacificus 1.5 0.4 5.9
Unidentified 14.4 53 1.7
Pisces 54.6 16.2 65.7 48.4
Apogonidae 1.0 0.3 0.7
Clupea pallasii 16.5 4.6 294
Cottidae 1.5 0.5 22
Davidijordania poecilimon 4.1 2.1 2.6
Gadus macrocephalus 2.1 0.4 2.8
Glyptocephalus stelleri 1.0 0.2 1.8
Lophius litulon 0.5 + +
Lycodes nakamurai 5.7 1.6 6.8
Neobythites sivicola 0.5 + 0.3
Pholis nebulosa 1.0 0.2 0.2
Pleuronectidae 0.5 + +
Psenopsis anomala 0.5 + 1.2
Pseudopleuronectes yokohamae 0.5 0.2 55
Repomucenus valenciennei 1.5 0.5 0.4
Trachurus japonicus 1.0 0.8 6.1
Unidentified 23.2 4.7 5.6
Total 100.0 100.0 100.0
+ :less than 0.1%
il =t al., 2007; Park and Gwak, 2009; Yoon et al., 2012). ©]& A+
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] A RS A Fol WS generalist®] H3FS UE
Wit ol AWE=9 dd=A7t 1014ds vEd g2
ofg]otA s o] A4Stz 2] 7heFAE, that JA| Hol
Arsol A AZ AR AL Yehin, F2140] At o7 =
TR Hol7t F 4 Q= AES FAPEA o2 44 (NFRDI,
2004; Kim et al., 2005; Yamada et al., 2007; Furumitsu, 2011)
staL, A Aok Aol FHo R FRSA EAsts Hol
22 445 YROR generalist AEE Hol Ao Bt
ot

oot 7HE oA AAE o FaHol e ntEAL
FN%- (Crangon hakodatei), B2 787} 0t |- (Eualus spa-
thulirostris) % @3¢t Ao F2 EE3l= £o] oY
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AEE NS (Argis lar), ERB7HAEHZM S (Pandalopsys

Jjaponica), 22N (Padalus eous), =39 (Pandalus
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Fig. 3. Ontogenetic changes in composition of Gadus macrocephalus
diets based on %IRI (index of relative importance) in relation to total
length. n, sample size.
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Fig. 4. Seasonal changes in composition of Gadus macrocephalus di-
ets based on %IRI (index of relative importance) in relation to season.
n, sample size.

Table 2. Comparison of %IRI (index of relative importance) of main prey items in the stomach contents of Gadus macrocephalus in Korean wa-

ters

Main pr/:;eoar/ganisms Macrura Pisces Cephalopoda Others Reference
Gadeok-do, South Sea 89.2" 10.2% 0.2% 0.4 Baeck et al., 2007
Jinhae Bay, South Sea 12.67 84.6" 279 0.1 Park and Gwak, 2009
East Sea 54.7Y 40.0% 5.1Y 0.2 Park and Gwak, 2009
Yellow Sea 74.9V 14.47 0.1 10.6 Park and Gwak, 2009
Jumunjin, East sea 45.8Y 34.3% 18.4Y 1.5 Yoon et al., 2012
Southeast Sea 41.3% 48.4Y 9.6Y 0.7 Present study

D-2-3): ranking of main prey items
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