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Feeding Habits of the Pacific Cod Gadus macrocephalus in the
Coastal Waters off Jumunjin, Gangwondo of Korea

Sang Chul Yoon, Jae Hyeong Yang’, Jeong Ho Park', Young Min Choi',
Jong Hwa Park' and Dong Woo Lee

Fisheries Resources Management Division, National Fisheries Research and Development Institute, Busan 619-705, Korea
'Fisheries Resources and Environment Division, East Sea Fisheries Research Institute, NFRDI, Gangneung 210-861, Korea

The feeding habits of the Pacific cod Gadus macrocephalus were studied by analyzing the stomach contents of 423
specimens caught by coastal gill net in the coastal waters off Jumunjin, Gangwondo, Korea, from January to December,
2011. The size of Pacific cod ranged from 31.0 to 86.5cm in total length (TL). The proportion of empty stomachs was
25.1%. The main prey items were Macrura, Pisces, and Cephalopoda. In order of abundance, the most dominant species
of Macrura, were Pandalus eous, Argis lar, and Neocrangon communis, and the most dominant species of Pisces, were
Clupea pallasii, Actoscopus japonicus, and Glyptocephalus stelleri. Berryteuthis magister was the most dominant spe-
cies of Cephalopoda. In terms of variation in feeding habits by growth, Macrura was the most important prey group for
G. macrocephalus ranging in TL from 30- to 55 cm, but Pisces was the most important prey group for cod over 56 cm
TL. Catch of G. macrocephalus was significantly positively correlated to catch of the three major Pisces prey species
Clupea pallasii, Actoscopus japonicus and Glyptocephalus stelleri.
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Table 1. Annual catch by region of Gadus macrocephalus, Clupea pallasii, Arctoscopus japonicus and flounders from 1990

to 2011

Catch of Gadus macrocephalus

Catch of Clupea pallasii

Catch of Arctoscopus japonicus

Catch of flounders

Year Gangwon Gyeongbuk EastSea Gangwon Gyeongbuk EastSea Gangwon Gyeongbuk EastSea Gangwon Gyeongbuk East Sea
(A1) (B1) (AM+B1) (A2 (B2) (A2+B2) (A3) (B3) (A3+B3) (A4) (B4)  (A4+B4)
1990 75 216 291 4,332 1,323 5,655 667 1,228 1,895 833 1,158 1,991
1991 79 342 421 3,108 1,329 4,437 988 1,846 2,834 1,259 1,345 2,604
1992 119 90 209 4,639 1,130 5,769 1,438 1,262 2700 1680 1,377 3,057
1993 139 62 201 2,678 1,271 3,949 737 965 1,702 2,232 1,049 3,281
1994 214 73 287 2511 1,333 3,844 374 612 986 2,544 2,017 4,561
1995 132 81 213 3,808 4,766 8,574 560 841 1,401 2,338 2941 5279
1996 237 116 353 3135 2,373 5,508 429 718 1147 2,081 3,803 5,884
1997 223 112 335 3,082 10,097 13,179 989 772 1,761 2,584 4,434 7,018
1998 185 148 333 1,268 11,989 13,257 614 346 960 2,432 4,627 7,059
1999 205 163 368 1,739 11,131 12,870 927 1,208 2135 2,149 5228 7377
2000 719 685 1,404 1178 8,891 10,069 738 754 1,492 2,067 3,724 5791
2001 732 1,291 2,023 2,984 4,825 7,809 543 653 1196 1,868 4,969 6,837
2002 425 880 1,305 1,083 637 1,720 1,678 1,271 2949 1649 5149 6,798
2003 444 319 763 766 2,002 2,768 1,223 618 1,841 1,936 3,873 5,809
2004 478 388 866 167 2,871 3,038 1,415 936 2,351 1,757 3,685 5442
2005 651 591 1,242 350 4,406 4,756 1,427 819 2,246 1,690 3,782 5472
2006 752 829 1,581 261 9,350 9,611 1,296 1,147 2,443 1,857 3,361 5,218
2007 895 1,388 2,283 299 20,385 20,684 2,543 1,042 3,585 2,449 4877 7,326
2008 326 572 898 406 20,309 20,715 1,287 1,395 2,682 1,483 3,687 5170
2009 1,008 1,065 2,073 548 19,141 19,689 3,163 732 3,895 1,834 3273 5107
2010 1,670 1,259 2,929 215 9,020 9,235 2,934 1,215 4149 2,648 4,023 6,671
2011 687 623 1,310 273 16,958 17,231 3,039 693 3,732 2,365 4,344 6,709
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Fig. 1. Location of the sampling area.
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Fig. 2. Length frequency distribution of Gadus macrocepha-
lus caught in the coastal waters off Jumunjin, Gangwondo of
Korea.

EpAch AR Fol M BEB A (Pandalus eous)7t 7+
% wo] o] E|olt], ZANE(F) 11.7%, RA%5(%N)
8.6%. HZEH|(%W) 5.1%2 LFERATL, T80z AFTAL
(Argis lar), F7MNARFEAN(Neocrangon communis) 52
0|1t Table 2).

N7 thEo® Fagtt HolHES ofF(Pisces) =24 =
AR (%F) 45.4%, 7§A|5H])(%N) 22.9%, 55F8](%W)
41.1%, 4S5 24A0(%IR]) 34.3%5 el ofF
oAM= Ao(C. pallasii)7} 7V ol Adol= =, =3
HI=(%F) 2.5%, 7HA58I(%N) 1.5%, 5558(%W) 6.0%
E Yehilar, o302 =2 5(4. japonicus), 71&7HAH0(G.
stelleri), T-557 X A(Anisarchus macrops) 52 <031t}
(Table 2).

1t 2 FEF(Cephalopoda) 7} 3 ¥ %(%F) 30.9%,
AAGHIGN) 25.1%, HFWBW) 252%, 4524
AlH|(%IR]) 18.4%% UEth F5Fe Zaresled
o|(Berryteuthis magister)7} 717 Wo| Ao|% #A O g e}
Wk, 1 gtof Al (Brachyura), @215 (Amphipoda), HH}k
ttZ A o] (Eupahusiacea), = 3]-5=(Echinoderms), 3fzx&
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Table 2. Composition of the stomach contents of Gadus macrocephalus by Frequency of occurrence (%F), number (%N),
wet weight (%W), index of relative importance (IRI) and proportion to index of relative importance (%IRI)

Prey organisms Y%F %N %W IRI %IRI
Amphipoda 3.5 161 0.6 58.1 0.7
Bivalvia 0.3 0.2 + 0.1 +
Brachyura 5.0 1.9 1.5 67.4 0.8

Chionoecetes opilio 0.3 0.2 0.8
Unidentified Brachyura 4.7 1.7 10.7
Cephalopoda 30.9 251 25.2 1,557.3 18.4
Berryteuthis magister 25 1.3 9.2
Euprymna morsei 0.6 0.4 0.9
Rossia pacifica 0.3 0.2 14
Todarodes pacificus 0.6 0.4 0.8
Watasenia scintillans 0.9 0.6 0.7
Unidentified Cephalopoda 259 22.3 12.2
Echinoderms 0.9 0.4 11 14 +
Euphausiacea 0.9 0.9 + 0.9 +
Macrura 73.8 32.3 20.4 3,887.4 45.8
Argis lar 3.2 1.9 27
Neocrangon communis 2.2 1.5 0.8
Pandalopsis japonica 0.9 0.6 0.2
Pandalus eous 1.7 8.6 51
Pandalus hypsinotus 0.9 0.2 0.7
Spirontocaris arcuata 0.9 0.8 0.2
Unidentified Macrura 53.9 18.8 10.8
Pisces 454 22.9 4141 2,906.4 34.3
Acanthopagus schlegelii 0.3 0.2 0.6
Allolepis hollandi 0.6 0.9 3.2
Anisarchus macrops 1.3 0.6 3.4
Arctoscopus japonicus 1.9 1.3 35
Clupea pallasii 2.5 1.5 6.0
Cottiu sculus schmidti 0.3 0.8 +
Glyptocephalus stelleri 2.2 0.9 2.3
Lumpenella longirostris 0.6 0.4 1.0
Lycodes nakamurai 1.3 0.4 27
Pholis nebulosa 0.3 0.2 0.6
Pleuronectidae 0.6 0.4 0.8
Triglops jordani 0.3 0.2 0.2
Unidentified Pisces 3341 15.2 16.9
Seaweed 0.3 0.2 + 0.1 +
Total 100.0 100.0 8,479.1 100.0

+ :less than 0.1%.
Mzl M2 9 eS| Ha
(Seaweed), o|ujs|E(Bivalvia)S0] §] Y gBol A Z@atl o e
O} 9FA 0 2 U9 u]u]ak 20| St Table 2). Kol T2 ] U g-2o] Mk utolsly| 9l o] Abe
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Fig. 3. Ontogenetic changes in composition of stomach con-
tents by %IRI of Gadus macrocephalus caught in the coastal
waters off Jumunjin, Gangwondo of Korea.
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Fig. 4. Seasonal changes in composition of stomach contents
by %IRI of Gadus macrocephalus caught in the coastal waters
off Jumunjin, Gangwondo of Korea.
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Table 3. Comparison of size-related difference of main prey items among previous studies

Main prey items

Size class (cm)

Baeck et al. (2007) Park and Gwak (2008) This study
15-20 - Caridea -
20-25 - Caridea -
Caridea
25-30 - . -
Pisces
Caridea
30-35 - . -
Pisces
Macrura Caridea Macrura
35-40 . . .
Pisces Pisces Pisces
Macrura Pisces Macrura
40-45 . i
Pisces Caridea Cephalopoda
Macrura Caridea Macrura
45-50 ) . )
Pisces Pisces Pisces
Macrura Caridea Macrura
50-55 ) ) .
Pisces Pisces Pisces
Macrura Cephalopoda Macrura
55-60 ) ) P P .
Pisces Pisces Pisces
Macrura Cephalopoda
60-65 ) - .
Pisces Pisces
Pisces
65-70 - -
Cephalopoda
Pisces
70-75 - -
Cephalopoda
Pisces
75- - -

Brachyura
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Table 4. Correlation coefficient matrix among catch of Gadus macrocephalus, Clupea pallasii, Arctoscopus japonicus and

flounders in the East Sea (* : P<0.05, ™ : P<0.01)

Gadus macrocephalus Clupea pallasii Arctoscopus japonicus
Clupea pallasii 0.464"
Arctoscopus japonicus 0.632" 0.419
Flounders 0439 0.402 0.077
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