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Feeding Habits of 7odarodes pacificus
(Cephalopods: Ommastrephidae) in the Coastal

Waters off Busan, Korea

Hyejin Song

Department of Marine Biology, Graduate School

LPukyvong Nationa! University, Busan 605-757 Korea

Abstract

Stomach content  analysis for common squid. was carried out to
investigate the difference in seasonal and ontogenetic feeding behavior.
Totals of 1368 common squid were collected monthly off Busan from
September 2004 to August, 2005. Size range of common squid was
85-31.8 ¢cm mantle length (ML) during the study period. Of the 1368
stomachs examined, 599 specimens (43.8%) were empty. Stomach contents
indicated that common squid was carnivore: Large portion of stomach

contents consisted of fish and mollusca (mainly common squid). The



stomach contents index (SCI) seemed to increase with size, though there
was no statistical difference between size classes  significantly.
Cannibalism was minimum in size range of 15-20 cm ML, but was
steadily increased with size. Cephalopods were the major prey during
spring and summer when common squid were small, but fish replaced it

during autumn and winter when they became large.
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Fig. 1. Annual fluctuation in common squid, 7. pacificus catches of
Korea and Japan during 1955 - 2004. (Data derived from the
Japan Sea Research Institute, Japan and the National

Fisheries Research and Development Institute, Korea).



78

Fig. 2. " Zodarodes pacificus spawning grounds and typical

migration(winter and autumn grounds). (Murata, 1990)
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2004 9¥ ¢ 2005 8¥7bx Wi 13 A w7](jigging fishery)o] A
= o835t o5 12A%H vdsd o TAZMA A F s A w(Fig. 3).
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Aol A b A 9] % F(mantle length, ML)¥} A5
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7t 0.1 cm, 0.1 g @712 FA4s9 0w, 9 FE& 2 H,
A FAE 01 g GA7A FAsa, ¥ WS ES Takeda(1982), Cha
et al.(2001), Yoon(2002)=7| o2 &4 3kl

Hol|AEL FTHREEZ dx7|d Y3 80CAAA 2427 AxAZ H,
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RI (%) = F,; (%)xDW (%)

Ao Aolel 9 WEE FHAF(Stomach Content Index, SCI<

Watanabe et al.(2004)2] 21 & o] &3}o] 3} %t}

o714 GW(gonad weight)i= A2l4 FT#o]il, BW(body weight)&

A%, SCW(stomach content weight)= ¢ W& E FgFolt}.
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Fig. 3. Location of the sampling area.
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2 Aol AR E Ao Ao 9 F A (mantle length) 85-31.8 cm
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Fig. 4. Size distribution of Zovdarodes pacificiis collected in the

coastal waters off Busan, Korea.
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Fig. 5. Photomicrographs of prey items in stomach contents of
Todarodes pacificus, A, fish vertebra; B, fin of fish; C, fish
scale; D, fish otolith; E, beak of squid; F, squid arm; G,

crustacea; H, bivalvia; I, copepoda; J, shrimp egg.
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Table 1. Composition of the stomach contents

pactficus by frequency of occurrence and dry weight

of Zodarodes

Prey organism Occurrence (%) Dry weight (%) RI Rl (%)
Crustacea 150 55 82.5 2.1
Copepoda 0.3
Amphipoda 14 01
Caridea 1.7 2.9 50
Brachyura 0.4
Stomatopoda 0.1 0.3
Unidentified crustacea 12.3 20 25.0
Mollusca 493 220 11083 277
Cephalopoda 477 21.9 1,046.1
Bivalvia 1.7 0.5 0.9
Pisces 39 4 711 28013 0.2
Eags 2l 0.2 0.4
Total 100.0 100.0
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Fig. 6. Ontogenetic changes in diet of Zodarodes pacificius by dry

weight.
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Fig. 7. Ontogenetic changes by SCI (%) in stomach contents of

Zodarodes pacifics.

_19_



3. Ao mE HolAE =4 W3
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FEF FAAAN Heleroloigo bleckerit 2L FL AT d = HolE
Aolstx ¥t B ¥ v g+=d(Yammada et al, 1986), ¥

TolM AdE 9 WEe THFATE A 2 F3 o5l 4

QR Qo] AAaE FoAolt Advld W Wem o f9L

dt OEHsS AdoavlE & v(Tanaka, 1993), & A7e] Ao
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Fig. 8. Seasonal changes in diet of Zovdarodes pacificus by dry

weight.
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Fig. 9. Seasonal changes by SCI (%) in stomach contents of

Todarodes pacificus.
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Fig. 10. Monthly changes between SCI and GI of Zvdarodes

pacificus.
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545 8% Dol AU e vo 24 FARE dolvh. £
A AE ARl Hgsts 25 FAA B2 A FHE Yol

th(Eggers, 1977; Sih and Moore, 1990). A F7kA Hi® Ao 9
stdl R Z2e FEFES oW, FEF, 44w, AAHNF
(Polychaeta) S o°] F Ho]AEo]ATt(Yamada et al, 1986; Guerra
and Rocha, 1994; Coelho et al., 1997; Santos and Haimovici, 1997,

14

rlr
12
[e]

du Sel and Daguzan, 1997). TSR 52> Fol wzk A 33}
o] dxtE=d, 2A oFE HAIde A5 FAFE T HoAER
St I/ o2 UFAARY. Mex argentinus, Loligo vulearss, Loligo
vilgaris % L. jorbesi, Sepiella officinalis, Sepioteuthis lessoniana,
Photololigo edulis; Heteroloigo bleckeri 5o W HE9 F=H= o

FE F YHolAER Agdsles TFA S8L% oW, Sepia esculentash

A}
A

Seprella japonica 5 & FE ALt Iwd 3. B A

NA Ao AE oF, FHF, 44FE EF AHolsgAw A WHA
OFY FEFY 5UEA oFE F HolAER Mol 2Fd &
e Aoz waE),
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Ao Hole] THE
AT Ase degold WS Ee FREUILWS mArh
ol ThE S gl AAsE Lo FE drhts Agelt dE =

M. Portugal W3-8l ¢t3 Saharan Bankol A28t Zolkigo vulearis=

o

E&o] Z+7} 70.9%9F 59.2% (Coelho et al., 1997), Southern Brazil
of MAst= Mlex argentinuse 50.2% (Santos and Haimovici, 1997),

S-Zugte] A A st= Ao A ol= 58% (Kim and Kang, 1998) & %2

FERY 4RATN A FHE v oA vehdth EW FEFs)
AR Bl 4B AolstE oA AREAAE S AT P

S Boo. yuyet delol A ATFE DX (Trichkiurus lepturus) =
162%9 #EES H Yo (Huh, 1999), Hawaii®l Kane ohe %o
ol Fol Sphavrna lewini~= 20% (Bush, 2003), %55 tha] ko] A2 s}

= B8 FS Lga davata= 311% 1213l o579 Galeorrinus

galeua= 47.7% (Morato et al., 2003), LFFZ olz @ 2= A2
St WA 7T Sphyvraena viridensise= 34% . (Barreiros et al.,

2002) Sololth. W PR BN AFENAE S Ho B Az

_26_



AT Al e ol gze Wl

/\1—9_78

Aol e old A+ AE AuEW, Okutani(1983) +

50 4 of
ool Mok AGH o tha AtelE molAR, PHA H74

i
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(euphausiids, 7Z%emisto sp. %), ¢ 7 (Ao 2] Myctophidae 59 A3

) 293 @A FE Fedoes Holdva By, E AN =
™
'

ol -HFQ WX (Zugraulis japonicus)= "o] AEe] HE oF F
M 78 Fo8 nEd-g AUk

Okiyama(1965)+= A2 Aole] dd AdolzdFm o] Azt Aol uf
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1 Bttt wkAe] Hamabe ¢} Shimizu(1966)% 49 A o]7} of

AA 7= F7Ad Aes Adolsturt Aojrr =M offy Ao R7

_27_



A o] & o]

B AaE A

iy

& oAl uT} W 16% Wl w Yol tia Bw

NeE T

5')4

)

ol A o

=
°

Berel A

[e] =)
P&T?l’:: °

=3
=

7}

iy

We= THFATEZA A

%

—('E]:

o

A7 el

Aol A

ﬁo
I

.
o

No

At 28y ol 10 ecm 9]

A3

2 5

S
=

AL
o

o
o
W

i

A
Tl

ﬂyl
ﬁo
B

<

—

o
Mo

N..o

I
=i
jant

oW

)

=
=

5~8 cm?] 7hA

oto] 7hSol =

A4 97

]
=

Kol
T

B

ol A=, of

=
=

7H A

o] A A WATH(Huh and Kwak, 1998).

3} AL olfe wFo] 7}

ST AN S

% 0] 4

=
T

of Al

t}(Okutani, 1983; Yamada et al,

Kis

5§

5

1986; lkeda et al., 1993).

fol A -3} of

= =]
TE O

A

SERR

flol A -3k =] o] w]ul A

9

- L
i S

_28_



Welos oA JAES 4d Ao AAEolth(Yamada et al,
1986; Nakamura and Sakurai, 1993). uje}A] 293 6€o] A E ¢
4 20 cmmREe] vl A A2 AAES AFE LA F3tE o
oo 9UFE 1€ Ax AP R

= i
Ho Aol E BEANM ARS A5 AFE LA Yok 4@ 44

= (matriphagy) 74 $7F 9 tH(Smith and Reay, 1991). ojz] 2 &%l
rim

Aol 7k A A A2 o] Z(optimal foraging

—

theory)oll W2AY, AZFFEHE Astet71 98 vetdtE 45 s
Hetar 9l th(Polis, 1981; Dominey and Blumer, 1984; Meffe and
Crump, 1987). Nishimura® Hoshino(1999)¢] =& o Fo|Ax FF 4

ole Al R BN, WAFFH HF BH)N WA o=

-

A AFY Aol 1

vl glom, HTolE AAY ARA

=
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HE 238 ¢ de A87HAE 7HA = Al vAY
F¥ 3 9th(Bobisud, 1976). 2o Aolel A$ oy IS AW

A gAnsel 9A e te A 2L HolaA, g A

<

o St A EARAE o] F= FAE Y FFAHI Aoy AH

AagAHog F&o] ol wet ofFo Hol 87t Sk o
Fo| FFHol7t ¢ o] dojurt}(Jobling, 1997; Kestemont and

Baras, 2001). s&Aole Eds Aoz b2 Foxs FAac

lo

o, AvA oz H8xtas =W A4S AART, dedgel 94 B
A7 Aol Feol we olFol ol 4R T

AR e ML A sEA BE2Melzt ¥ Futst

AAEEs #FA0lel e Bl d&F= oS Fasty LYot
Wl Ab8EE @zbe] o B h(Blaxter, 1986; Olla et al, 1995, 1996;
Tucker, 1998; Barrows and Rust, 2000). 7FAJH o 2 488 Fof 9
g FFAole R FE7EEAY, BRI kst @AM AU

om Al dojuth, Aegelt ol TANES e A% A%

=

oA AR, Wolt mEow Sl Ao @k old@ +4

3]
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$F A7AY
Agel v F A4 AFE TR ol 4R FF BT £
3 HelZguel FAQ FRBAE Wt AF 2 2AL B

(Folkvord and Hunter, 1986; Litvak and Leggett, 1992; Christensen,
1996). etk olwl ATelAE TAA] HAE P %, ol
WEel 40l M Be west o) FolAA gyt Y AW

A e 240l o] FoAAA ol HolA=o] T TH7A FH o]

Fo Ao FAY A Aolol dalde= A Lzl vk v 1Y
U g8 FY Ao gAolA Ay Ao wEwW, ehFo] Al
Agol  80%lA  100%E Aeolgtthal A th(LaRoe, 1971;
Hurley, 1976). 229 F=7 F4¢ Ao A Aol dA~= dA Al
717} & 4 2t (Vecchione, 1981, 1987). Bower$ Sakurai(1996)2]
At Aol A A olskAl E FeAo] FAS F3EA 6ol 7Y
Fol Abgst o, vlofel gk Ao = F=Hs k. wEkA A9

Aol A2 HeAo A AAAAM HFHow dofefof & A o]
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Aoje] Almiz Bk Fu sledol A 20049 9Y R E 20053 8YL7kA

A, 9 UEES 2AsAT. A W &E T AT E HoAES
Takeda(1982), Cha et al.(2001), Yoon(2002) %<& o]&3do A3
o 9 yWEEY 4 Ad3e= 7 HeolAlEo digt =d R X (frequency
of occurrence), H ol =28 ZWAsH] R AxF FH = YERHAT. A
e FoAoe 9 WEE T FAF(Stomach Contents Index, SCI)E

Fageh o] ATl ALgE A Aol JMAFE F 136870 A QoM
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