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ABSTRACT

The diet of Pacific cod (Gadus macrocephalus) in the East Sea, Yellow Sea and Jinhae

Bay was studied by analysis of stomach contents. In total, 518 individuals ranging from 15.5 to 77.0
cm standard length SL were analyzed . Prey organisms of the Pacific cod in the East Sea consistedof
Caridea, Cephalopoda and Pisces, whereas In the Yellow Sea, the main food items of Pacific cod
were similar to those of East Sea Pacific cod except for Cephalopoda. Interestingly, the stomach con-
tents of Pacific cod in Jinhae Bay is mainly Pisces, which is in contrast to those of the two different
coastal areas, the East Sea and the Yellow Sea. Although various species of food were eaten by sma-
ller Pacific cod, both Caridea and Pisces were mainly taken by larger Pacific cod. Consequently, the
diet of Pacific cod within acertain size is mainly influenced by prey abundance and prey-size spect-
rum in its habitat. Higher stomach emptiness of Pacific cod in Jinhae Bay might indicate that fully
matured Pacific cod temporally stop feeding during their spawning period.
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5 Gadus macrocephalus:= o 7-2- (Gadiformes) o+
7} (Gadidae) ™} 74 (Gadus)oll %3l o} fz Seteh A
) HEe} Eo, Bxor= 23 =T4, WY, 5 HH
FEozt oelzrbihg wel YEos Hu) A ziie}
kx| Befsgere] ofgtejsl el Fafel oz B
seel Fzabel, Arj oz st g Ay

3 WA AMelRE elvels 239 g
Qb 5419del] lolA F23 o] Fo]c) (Westrheim, 1996).
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= (Nelson, 2006), -¢-=]vte} <dgtel]= whzid] - (Eleginus no-
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vaga), =43 1] 7- (Enchelyopus cimbrius), o+ (Gadus macro-
cephalus), % €] (Theragra chalcogramma), =< 7| (Lota lota)
2] 54 5%wte] oF#{# =t (3, 2005).

A5 a8 5~12°C, 44l 45~450me]] & 3 Ad3led
MAEE, ofsi A o7 lell= A Aol E& 23} =3
ARE7]Ql 12~ 490 PSS wet F Akl
2} Faliete] AsRZEA] AlREsL7] f13ke] o] F
ARE 3 5% o =y 72 307 o|Fs| sk Al
5 ke Aoz oA Slvh 2 5t SlelA & 4 9l
ol WFE Aol v]5 AT AN - S oAFE A
A7l F2 $BA BFaES AASAT Agsia
Al 3150 (Scomber japonicus), & o] (Clupea pallasii), 7}#}
w5 o) F oot £2F, AR, AAHelF Foz A4
o] AgHeIch(d, 1977).

W7 Aefe] AAel whaiM s (Yamamura, 1993),
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v 33l (Bakkala, 1984; Livingston et al., 1986; Wakabayashi,
1986), ol 2~7}1k (Jewett, 1978; Albers and Anderson, 1985)
I2)3 23 =33 (Tokranov and Vinnkov, 1991)& 33t
o] A FellM BuFEdeh A8 FEaelAME dT
AL - 2ol 2] Aol AgE AF= o] Fof F |, At} 7ol =
T2 5B FHIES A, A7l e A4
H|go] F7kst= Bux glo}(Takatsu et al., 1995). gHH
S2utet gk el AAskE dlFe] AAel HsiM=

M= a e o7 Al g A5-(4 5, 2007)7F
ot mulEk A e, Fafl, Mafjel] Rxdh= 7ok A
Rkl AbEs] gt dj 7o) 9 WEE vl w3 A7
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geby B AFE Fasl Aslels Adldes AW
W7ol §] Wa-esh Aoz Akl fal el 44
AEE Bl EA el mEA AL E 9T )2AR

£ Agsd B4 g

WE oy
1. Mgof
3 vigg 2Ael o438 s o7 Alrr sl

AbEbs - s A7)l 20061 1293LE] 2007 2971,
20074 129HE] 20084 2Y71A] uld Ao ¢x]3
Zs gk s Foll A el e o2E A& A A= 9
2 AASE = 1ol 73l AA A st 2
g As gkl A A" AT $ HEE vlwst] $
sled 2007 493} 1290]] Falqke] &&, W, Welxl 1
g3 20073 1€ Asigte] nEoAM Als8s A s
oh(Fig. 1). AF-= A|8e] Z7]e} Adgle] F2R9|2 AA|
sk olsl 7+ sl Gol M AR e B =Rl o
3} zro]l Agk; zlalint At W, Bl (&, FH, ol
A0):5sl]E o, Msl(22) : A sk e

2.0l 28 & ¢ HiE= 2

2 7o BA o]g® A B7e F A S
25670 Ao, =3 o= 14070 A, A8 o= 1227) A
Ak A= A= iceboxel] BAste] FA| APA=E &
HeE 5 oA S s ate] wiFtel A wlelwl 915 10% FA
ooz AAFAC 28)x 7 A AAF(0.1cm),
AZO.Lom), AF(1g) 5& ST AN oA %
7% 2ol YE-2 A s R&n]) 7 (OLYMPUS TOKY O 256-
342, Japan)<- o] 83l A w EEslgdch HolAE

=}(family) 3-8 = (order) =$17b4) EF3HT, ﬂz}s}
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Fig. 1. Location of the sampling aress.

T AR Hol &2 A (1977), Chaet al. (2001)& ©]-8-3}
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oJAEL FFEE MASE

= J5ahs, Ax]el
o] BU°ColA 24417 A2AIA H, WAA & ol4a}e] A
5% 001g S 7HA) =4 s)sieh.

9 e 2k 7 woly Bl dg s (Fre
quency of occurrence), & o] A E2] 7] A 41| (Percent by
number) 2 7 z32kn) (Percent by weight)2 el gl
A7F BleislE A FAHA] o= AE 2FATIA
srom, A A Hole] HAFt vl wHEA| Yok

7 Ho| g ge] F3ulE (F): o2 A& o|43lq +
&t

AV A ol elbgel ) e 0
o] Aol 3, NS §] ol gE0] SISARL A2 A
S8 Epis,

g, Aol® Mol Ee) AP)F2AA % (Index of relat-
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Fig. 2. Size composition of Gadus macrocephalus collected in Jinhae
Bay.
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Fig. 3. Size composition of Gadus macrocephalus collected in East
sea.

ive importance, IRI):= Pinkas et al. (1971)2] 2]-& o] 8-3}o]
Fshedet.

IRI=(N+W) x F

A7 NE §] HeE 5 BAE el AE F A5
W ald ol el AXah Wi-goln, Wi ¢ 4
B & Axgl 4T A ol dEel Ak e
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Fig. 4. Size composition of Gadus macrocephalus collected in
Yellow sea.

1. 392 Hlu

B A7l AHeE dT Ass F 51870 A A Alsut
7o =& AA(Standard length, SL) ¥ 9= 37.5~77.0
cm 1, 50.0~60.0cm =7]9] 77} 7} o] Bx3)y
Atk (Fig 2). Aafnt 7= o2 F sf el M4t
TFHe 2F Aol T WS veislon], setoz

Azt A7t A5 S sl A7) olfe] &

A vepi i e 460 o] 85 256704 Als F
WE-Eo] A3 WARA] o2 NA = 159714 2 62%2]

THEE vehlch 3 HeAE E3nl=E 38%E
YebAAITE 9] Wg-Ee] Akl AT 2 BES
A=t (Fig. 5).

whd, galel B sk Aaier BT w3 A% EeE 7
7+ 15.5~58.0cm, 15.5~49.0cmyd 12, T 8] X FolA]
15. 0~400cm3] vl 2k =37)9] ujFr)F we] E=x3}

ATt (Figs. 3, 4). F | Fell A 3h= w7 Al
T41T°ﬂ Hjste] AAAo] Aswrt 2 AL gaes A}
sk it Tt de BAE AR 140704 F 23
AAA A $ HE-Eo] MARA] kol 16%2] F91&S
ehllom, Asljel i F 122704 F 2470A <A 9]
SEo] WAFA ¢kol 20%2] W F9E&S dEhit 4
HFHoz Falet Aok AMalict g7 He|QE El=
£ AR dj el nlsf wfg- Eghow, Bo oefsta we
oFe] HolyEo| WA (Fig. 5).
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Table 1. Percent composition of the stomach contents of Gadus macrocephalus by frequency of occurrence (F%), number (N%) and dry

weight (W%)
. Jinhae Bay East sea Yellow sea
Prey organisms
F (%) N (%) W (%) F (%) N (%) W (%) F (%) N (%) W (%)
Pisces 65.3 54.9 92.0 39.3 30.7 58.3 153 345 334
Caridea 18.9 145 16 55.6 55.9 30.2 69.4 50.7 274
Cephalopoda 432 29.4 37 231 10.0 9.3 31 2.0 0.6
Anomura 17 10 12 16.3 10.8 354
Bivalvia 21 0.6 26 2.6 1.0 0.3 2.0 13 3.0
Unidentified 11 0.6 0.1 34 14 0.7 10 0.7 0.2
Total 100 100 100 100 100 100
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Fig. 5. Composition of stomach emptiness of Gadus macrocephalus
collected in Korean coastal waters.

2.9 42

Zegt A= 9 W8l A WARHA o2 NAE
A o1gk A 97 A A o] F-(Pisces), A% (Carides),
= (Cephalopoda), ||} (Bivalvia) 5 ZA| 4574
Hol P Eo] WAFH. 7 F o] 77} 66.3%E 7P} =&

2= Hlw

zaues wgw, Azl s 020%= A4 9
2]

WRg AAskdeh 1 ohe FER7 43.2%2
Mzd e ZAUEE JEpIAT A4 9 e Az
Zgko] 3. 7%= x}R|sle] Zdulxd] v)&] ]S e u)g
< JeRioh Qo5 oufsF= 7t 18.9%%} 2.1%9)
Fopu) g ehy
Q3 Ho|AELS Al

ZFulsE Hylon, 1.6%2} 26%.4 Az
o} (Table 1). zls|3k w72 713+

FoAAEE M e °1v(84 6%)Rom 1 o
T (12.6%), A7 (2.7%) oldeh. 123 Agke] o]
i 77b AR T A F LA 7 0.1%E W2
&5 AA35ie (Fig. 6). 91 M85 5 7P wol s

)7

Fig. 6. Percent composition of the stomach contents of Gadus ma-
crocephalus by index of relative importance(IRI).

o] = A7) (Syngnathus schlegeli)sl.om 7)o (Tra-
churus japonicus), 7}AH1] 2 (Pleuronectiformes) 5-2] o] F=
w7 = ek (Fig. 7).

St A2k At HFAM = 9 WEEe] A
AFA] L MAZ A L17A], 98N A AN o] R, AN
ST 2R ol AT 45F Wl Eel WAHYT A
At A7) 9 dEEelAMe A 2 AT (Ano-
mura)7} &_ﬂfﬁlc’i Adet. s Ao 9 HEE F M
TE2 Hol HolEL iz 55.6% =3

I g8 o] F7} 39.3%, FE57} 23.1%¢)
x}x]s}gi:}. bl ZzxFekmled M o F(58.3%)
7} A7 (30.2%) B} =2 BEE 2AE R, F57(9.3
%)= ZEwe] s G AzFenE ek 47
Fob olmish R 47t 1.7%s} 26%2] ZEWEE Holo
=, 1.2%¢} 0.3%°] ZxFu]s Jepdlo(Table 1). F3
of di7-2] 71t F8F HeBELS AT A AH7E 7

4 e ASF (54T debtor), 1 thgoz of
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Fig. 7. Stomach contents of Gadus macrocephalus collected in Korean coastal waters.

7 (40.0%), 57 (51%) €oIgh TRl w Askel AAF
S} ololsh it WARGNAT AN F AL 01% 7]
2ol S laE AR (Fig. 6). Seek HF2) 9 o)
FEAN FPE wel MAY ASF F EAAHEA

- (Pandalopsis japonica), ¥-Z-% 3% x]-%-(Pandalus eous), &

W34 -9 (Pandalus prensor) 5-o] A S, o] ol A=
270412 P (TL 20.0cm, 16.2cm)7} 27A=o] )72 &
Ag gl & 4 ek (Fig. 7). 3 Aslier 7] 9 W
45 F /M g FEE He HoYEE ASFE
69.4%°] =S epdw, I o AARIE 16.3%,
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Fig. 8. Relationships between relative prey composition (IRI, %) and
standard length of Gadus macrocephalusin Jinhae Bay.

o] F7F 15.3%2] w]&S AA|slodeh ubHel AMsiql o
=3 AzFEaled A A7 (27.4%)2] BlEo] ZAulxe]
Ha e w)E-S vehd om, A7 (35.4%) 9} o] F (334
%)° AxFHrE= B BEE AXEAE 59 o
o) 7= 27 31%¢9F 2.0%2] E3ul=S nglor, 0.6%
9} 3.0%2] ZzFrE ehdvh (Table 1). Asiqt o 7-2]
7H F23 Hol g A FAASRIL MY w2 Al
5 (74.9%) = el or], 7 vhg2 o] (14.4%), A7l
F(10.4%) <=0l et FE5F-2} olvfsf HA el Y&
0.1%% AA|sle] yvhe A F oA pulE RS
th(Fig. 6). At W2 7H} F23 HolE AH-F
% 5971 % (Leptochela sydniensis) 9132, o fell A+
A 317] (Syngnathus schlegeli) 7} 714 weo] W= gl om, A
7§ o] 2} (Stichaeidae) o1 7= 7= 91t (Fig. 7).

3. Mo wE Hol=d H|m
& delA ARE Al e HTE =2AA S

m
Aol 27)zom Frate] ¢ geel AdFesAs
g JFoz Agel e o] 249 WstE 2
o

-

(
-
patd

=
A& R 3= =FAA 40~45cm, 45~50cm, 50~
55¢cm, 55~ 60cm, 60~ 65¢cm, 65~ 70cm, 70~ 75cme] 77)
Z7|Fe® FE39Th 40~45eme] FER 22 Z7) Lo
AMe IRAL] HF Alsrt AR AR, A7 (56.0%) <}

n=1 n=1 n=23 n=26 n=24 n:ls n=15 n=5 n=4

100 P i
g
D
x
=4
i<l
@ 60
<1
1S
38
& af
o
[
=
3
xr 20
0 1 1
15 20 25 30 35 40 45 50 55 60
Standard length (cm)
B Unidentified Anomura Caridea
[ Bivalvia ephal opoda I Pisces

Fig. 9. Relationships between relative prey composition (IRI, %) and
standard length of Gadus macrocephalusin East sea.

FEF(44%)7F A 9 HEES 73 45~50cm
o] A7|FANAME 1270A 9] Al=rt AAE R, o] 72 A4
Hl-go| 85.7%= FA3M 71 vH A-Fe E33HA
gokon], FE72] AAREL 143%= PR3] 743k
o} 50~55cme] Z7|Z A= 8FHA ] Al=rt A=
3, A77F JAl E3EdAIRE 3.7%2] W A5
el on o] fel F=F7] 80.1%¢9} 16.2%= ZA| 9 WL
Eo] YEe 2AEH 55~60cme] Z7|LeME 7}
72 g2 OURA ] AlErt AAEAL, o 7] AAuEel
87.1%= ©]$ 718k o] Z7|ZlAM = oluisiFirt &
el A 0.3%9] wi$- 2 HF-&S el AlsRE
Qe Aol il whet o {2 dAuEo] FA M
Z7Vshe Zdsks JeRd vk, Al $-Fo FE5FE 3E85H
Zhashs 7gke] vebget A 70~75ecme] 7}
7| E oF7F 94.8%= HA § HEES
A3 3, FEFE 52%2 e 4SS vl
A-FE BHEA ket (Fig. 8).

=39t 7= =FAA 15~20cm, 20~ 25¢cm, 25~ 30
cm, 30~35cm, 35~40cm, 40~45 cm, 45~50cm, 50~ 55
cm, 55~60cme] 9l Zr|Lo 7 FEst9Th 15~20cme]
7V 2Fe =723 20~25ecme] =)oM= 2k 14
At 2RA7F A= R, A-FaE A" Aoz et
o} 25~30cme] =] M 2470A1 9 Alart A=
31, AFe] AARIEe] 704%E 7MY Eshom oo}
FE557F 28.7%¢<) 0.9%E vepliw E33)7] A=k
30~35cm Z7| M= 357AQ] AlB27F AAEFGS, A

g ol o
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7] AAHEe] 54.9%= Fradhe W ol {ot FEF
o] AAH]E-2 432%9} 1.1%= 7H43l5e o] =7]Zol A
t AAR7E 04%% el Edsp] ARtk
+ 9 ARES AT 40~45em F7)Eel A= 21
AL Alsrh ARH G, ol fe] AAulEe] 86.9%= F
A3 Z7behe W AR 10.0%=2 FA3 st
Aek o] 7)oM) o] AAulEe] ¢ A vehd
AL gt A7) Slel A A E 20A 0] A 77} 23
A e A Z3E ] gle] AxFmzt 24 vebity] o

(o)

—_

o9l W4 F 27%E AT FRRE gAHoe
Fhsh Agre veri o, ol FE 02% vhehin
Z8817] A#ksisieh 45~50cme] =7) el Az 177141
B AR, o o) Aol 226% ThA) Fha
She el A $FE 50.6%2 Zvleholeh FERe] AN
&2 17.2%= vehln Ax4o 2 Zslsteich 55~60cm

ofN M

o A 2 AN BENE e FEF7E A
A deE T 7P B2 AREE dehllen, O g8
ol F, A4 wom 7zt 27.8%, 20.9%A E5t T

= AFe] eSS A7 AAuEe] ¥ 4
o] @77 AL A7 AANES FHadta, FEF
o} o7 7N 73S JeRlH(Fig. 9).

Aser 7= =344 15~20cm, 20~25cm, 30~ 35
cm, 35~40cm, 40~45cm, 45~50cme] 67l 7L =
TFEakedct 156~20eme] 7hg 2R Z7| el A= 347K A
7} AR =3, AFTE AR s e Jeldoh Al
F7h 98.6%= AA| 9 HEES] dEES AHEelon,

14%E A3 Ao AAF7F HAE . 20~25eme)
F7)FANME A7t 848%E 7MY B AAMES Y
PR Fhasted s, AA R AARES 11.7%= =7}
3t o] Z|FME olFe TRV 4 3.1%¢9)
0.4%%= Jepw E33l7] ARkl A7 Al
= WF AR =77t ZUel ot oS Fhassle] 35
~40cme] Z7|Fel M AHA 9 HEE F 27.1%2] A4
& Yeploh vbd A FE 66.2%% Uele HxlHge

2 F7kste] o] AUFAAM TP w2 AARES AHAE
9ot =& A4 40~45cm, 45~50cme] 71 2 FZ7) e
M 22t 180 A 9} A7 AR E AL, o Fo] AAE
o] Zt7t 92.3%, 86.1%= FA3A F7lsle] AA $] W4
Eo] dji-g A 40~45cm =]l A
o] AARlEe] 6.9%=2 S ZFAE% A, 0.6%E e
AAF =3 Fadhe ARk debla A d7e Al
Zbo] Z7kgtell whet Aol AdAlwlge] Ao Fha
1o, AAFE 9A 2717 S71eE ) 3hashe 7
F& vehioh 283 AAe] E 278 dTE T2 o
Axsle Aoz el (Fig. 10).
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Holt olfe] AAGAL EH4A B2 oA
o ol Fi 47 o) Helds) o] Qlome Thorgt v
oz 4YaEE s Aok AR Ay ) T7E =Y &
To meh thed g8 2 o FE Helo Ee} A4,
= Qe FadA, A RAA ) AP

of mfeh AAlske Hole] FR vhS haw} (1, 2005).
A7 ol Z3 9], okelele] FElY ol g mshe
o 745t A=s) 919 WE FEm VA 9k s
o] o} g% Aol wls) A 5 919 20| 7~ 14v7}
A Z7tsle Aoz A3z glol(Suyehiro, 1934; %R,
1956). %5 (1956)= A% 52cme] 7} A|A 8~10cm
2] FAbx] (Sebastolobus macrochir)E 10704 ZA15ka )
a1, A& 62cme] = A& 10em W 2] 2] FARE 1270
A 2453 e Baskdet olsh 2ol T Helx o
WA GugeR Ui A o8 SN g
aeshas ), 25k 93 Fel DHY Ao g
kAT B0 slel elelAe A79) e el &
6}~ = el] (Theragra chalcogramma) ¢} 7}xjm|3} o] F724-2
vy 3y o 75, ARl A, 22, dst 52 o
H AARE F2 2 Zlez d=A e (Suyehiro,
1934; 2 5, 1979). & AFelM = 3] Mz A7kl
ZpelE Qlont off, A7, AR L F5F2] 4577}

B7e) o ol ez shHdch dE o pe) Hol e
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o_tl-
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=

lo

el F A sulel Ak As B3] 9] )
o1 (84.6%), F5F (12.6%), N5 (2.7%), £ I
A5 (54.7%), ©1 (40.0%), T3+ (5.1%), A& o
A5 (74.9%), o157 (14.4%), A A7 (10.4%) o= EA]
Aoz FFHEc

g Uchida(1936) 9k 4%J5 (1956)% = 7 A4 A4l
wel Wslely B wslglo) £3], Uchida(1936): ¢-2vieh
qdetel] A8k ool disl] A7 20cm o] 42 mAdel &
A B XA el g, 45em o] iFe] Aeolx df7ut
Ay o]2] (Sardinops melanostictus) &} 7242 o] 72} A4 A
T2 NS Hoz nashesh B (1956 22 %
FA qlgke] FE3he BT 3749449 9] WS =
Apste] A7 20~40cme] wjAdei= AH|AF 20cm m]gke] of
ol sl ASFHE EASE wlgo] FA F7)e] 7}
A ua e o) fe) ulgo] ZlshA 2 TGS
who = Zraghhy ST, A4 40~60cme] Aol olF
o) ZAulgol o 5%z F7kste] F27 HelAEo|
3 e A §-2h 9o} soleba sedt. A4 60cm ol
e AT ol 78 AAshs Hlge] 80%= 7HE W 2
Zojet Folfi= oAel us|A 3uirbF Frlste] A
Fol A AT Aot A FoT HeWE
olgvtar skqletk Fall, AMa LElaz Alsfwk dj7-2] i
A A o] Asfgl ¥4 55.51+6.01cm, 3 o+ 36.72
+9.05cm, A& W7 26.51+9.43cme] o3 T
HaAAE 1este] 9 HEES v wslw Uchida(1936)
o} 55 (1956)9] Aol frAleE Aeke vehaz glek Al
uk A= 45em o] el M o] F-E A F s vlge] -
Eshew, - A3 g7 15~40cmellx zHAR-e] A4
Hlgo] Eodh 2z ARt di7-ek F - A3 72
F2 9 WEE Aole Y 2t 7] AA Aelo] 7]
g Zlez F5HH.

3 Moiseev (1953)¢} Hashimoto (1974) = o 72| AA
of wE EE 2L Al dF7t ARl wet
ofF A4 wlge] 7 w3 AR FEFIF S o
Frh Bussich =3 A (2005) = H+e o =719
A37|%e] Fxel ZAEe 5 Aoz EFIA
o B AFelM = Falet dT-E AlLdgE AR ek A
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