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The feeding habits of six shark species, Scyliorhinus torazame, Mustelus manazo, Squalus megalops, Isurus
oxyrinchus, Alopias pelagicus, and Carcharhinus plumbeus were studied using the stomach contents of
463 specimens collected between January and February 2007 in the southern sea of Korea. They consumed
different prey items. S. torazame preyed mainly crustaceans, and M. manazo on crustaceans and fishes.
S. megalops, 1. oxyrinchus, A. pelagicus, and C. plumbeus consumed predominately fishes. Non-metric
multi-dimensional scaling (NMDS) ordination plots emphasized that dietary similarities separated thesix
shark species into three trophic groups based on similarities in percentage Index of Relative Importance
(%IRI): Group I (crustacean feeders), Group II (fish and crustacean feeders), and Group III (fish feeders).
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Fig. 1. Annual yield of shark species in Korean waters from
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Fig. 2. Size distribution of 6 shark species collected in the
Jagalchi fish market.
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Table 1. Summary of six shark species by sampling in the
southern sea of Korea in 2007

Stomachs
Species Code Total emply e?;f;y N H
Scyliorhinus torazame ST 182 22 121 7 148
Mustelus manazo MM 111 15 135 6 1.04
Squalus megalops SM 51 13 255 4 0.72
Isurus oxyrinchus 10 50 13 260 2 0.08
Alopias pelagicus AP 37 12 324 2 0.16

Carcharhinus plumbeus CP 32 7 219 2 040

(N : Total number of prey taxa, H : Diet diversity index)
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Table 2. Composition of the stomach contents of six shark
species by frequency of occurrence, number, dry weight and
index of relative importance (IRI)

Scyliorhinus torazame Mustelus manazo  Squalus megalops
%F %N %W %IRI %F %N %W %Rl %F %N %W %RI

Prey organisms

Amphipoda 16.7 157 03 42
Ampelisca sp. 56 81 02
Byblis sp. 40 25 +
Pontogeneia sp. 24 20 +
Unidentified Amphipoda 48 30 +

Cephalopoda 119 81169 47146 68 9.7 3.0 435128 395 17.0
Loligo sp. 58 50 03
Octopus vulgaris 79 56123 43 12182

31 42 84 72 25201
52 26 13 159 41 09

Todarodes pacificus
Unidentified Cephalopoda 4.0 2.5 45

Anomura 15117 31 21
Munida japonica 94107 29
Unidentified Anomura 42 10 02
Macrura 492 384 19.9 452 188 126 25 35174 50 07 07
Alpheus sp. 24 20 05
Crangon sp. 39.7 31.8 191 135 84 19 87 29 04
Leptochela sydniesis 32 35 02
Solenocera melantho 31 26 03
Tozeuma tomentosum 16 10 0.1
Unidentified Macrura 52 16 03 72 21 03
Brachyura 484 323 25.3 43.8 41.7 252 199 235
Cancer japonicus 56 51 30 6.3 104 86
Carcinoplax longimana 146 61 25
Macropipus corrugatus 73 42 44
Unidentified Brachyura 437 27.3 22.3 52 45 47
Stomatopoda 16 10 34 01
Echinodermata 52 19 02 01 43 12 + +
Polycheata 40 25 21 03
Pisces 32 20322 1.751.0 41.7 64.6 67.7 78.3 81.0 59.7 82.2
Acropoma japonicum
Apogon lineatus
Argyrosomus argentatus
Conger myriaster
Cololabis saira 26.0 11.7 131 2.7 45110
Engraulis japonicus 13.5 21.7 161 406 6.2 141
Glossanodon semifasciata 58 95 23
Mugil cephalus
Pampus echinogaster
Psenopsis anomala
Myctophum nitidulum 43434 03
Sardinella zunasi
Scomber japonicus 174 54141
Scomberomorus niphonius
Trachurus japonicus
Trichiurus lepturus 31 16 204 87 62 113
Unidentified Pisces 32 20 322 17 208 68 150 188 58 66
Total 100.0100.0100.0 ~ 100.0100.0100.0  100.0100.0100.0

+ : less than 0.1%.



Table 2. (continued)

Isurus oxyrinchus

Alopias pelagicus ~ Carcharhinus plumbeus

Prey organisms

%F %N %W %IRI %F %N %W %Rl %F %N %W %Rl

Amphipoda
Ampelisca sp.
Byblis sp.
Pontogeneia sp.
Unidentified Amphipoda

Cephalopoda 344 124 15 31143 38 39 07 310 60136 46

Loligo sp.

Octopus vulgaris

Todarodes pacificus 94 34 10

Unidentified Cephalopoda 250 9.0 0.5
Anomura

Munida japonica

Unidentified Anomura
Macrura

Alpheus sp.

Crangon sp.

Leptochela sydniesis

Solenocera melantho

Tozeuma tomentosum

Unidentified Macrura
Brachyura

Cancer japonicus

Carcinoplax longimana

Macropipus corrugatus

Unidentified Brachyura
Stomatopoda
Echinodermata
Polycheata

Pisces 81.3 87.6 98.5 96.9 85.7 96.2 96.1 99.3 69.0 94.0 86.4 95.4

Acropoma japonicum

Apogon lineatus

Argyrosomus argentatus

Conger myriaster

Cololabis saira

Engraulis japonicus 156 593 9.2
Glossanodon semifasciata 125 2.8 0.3
Mugil cephalus 219 55 438
Pampus echinogaster

Psenopsis anomala

Myctophum nitidulum

Sardinella zunasi

Scomber japonicus 125 90 215
Scomberomorus niphonius 6.3 1.4 104
Trachurus japonicus 94 21 48
Trichiurus lepturus 250 41 75
Unidentified Pisces 156 34 10

86 22 33
57 16 06

143 08 05

57 11 66

114 40 12
3711 571 285

86 13 42
29 16 26
114 16 11.0
86 13 07

57 19102
286 255 30.6

103 32 9.1
207 28 44

172 93 52
34 23 04

103 14 19

310 63.0 290

69 19 42

138 23 65
172 3.7 205

241 6.0 159
69 14 15
207 28 23
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Table 3. Size related changes in the diet composition of 6
sharks species

Total 100.0100.0100.0

100.0100.0100.0

100.0100.0100.0

+ : less than 0.1%

W= 492%, 7 A5=H] 38.4%,

A=A 19.9%, i<

A|H] 45.2%5 YERA A 9-F (Macrura)®F 3V = 48.4%,

NAGH] 32.3%, AZZFH] 25.3%, A

847 51] 43.8%

Specie codes ST MM SM 10 AP CP
Szecasss S ML SML SML ML ML ML
Prey items**

Amphippda O O

Cephaloppda O © O O O ©O00 00 00 O
Anomura 000

Macrura O O 000 OO0

Brancyua © O O @ O O

Stomatopoda O

Echinodermata

Polychaeta O

Pisces O OO0 0600 0606 00 00

* S: small, M: medium, L: large.
** (O 0-30%, © 30-60%, @ 60-100% (by dry weight).
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Table 4. Diet similarity coefficients among 6 sharks species
in the southern sea of Korea, 2007

Species ST MM SM 10 AP CP
ST
MM 51.07
SM 25.29 67.67
10 19.56 66.16 83.46
AP 14.02 61.86 78.77 95.34
CP 2180 6549 8540 98.04 93.37
Stress : 0.01
Group 11 Group 1
S
AP
SM
:Group I

Fig. 3. Classification of feeding groups based on an NMDS
of diet similarity index of the 6 shark species collected in
the southern sea of Korea.
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o] & (Lamniformes)e] =izt (Alopiidae)t oF4bo]
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Table 5. Comparison of prey items between worldwide shark species
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Order Family

Species

Feeding type

Study area

Reference

Orectolobiformes Rhincodontidae

Rhincodon typus

Planktonic feeder

Western Australia Waters

Campagno (1984)

Carcharhiniformes  Scyliorhinidae

Galeusmelastomus
Schroederichthys bivius

Scyliorhinus torazame

Crustacean feeder
Crustacean feeder

Crustacean feeder

Mediterranean Sea
Beagle Channel

Southern Sea of Korea

Fanelli et al. (2009)
Matallanas et al. (1993)

Present study

Triakidae

Mustelusgriseus
M.manazo
M.manazo
M.mustelus

M.punctulatus

Crustacean feeder
Fish-crustacean feeder
Crustacean feeder
Fish-crustacean feeder

Fish-crustacean feeder

Seto Inland Sea
Southern Sea of Korea
Seto Inland Sea
Mediterranean Sea
Adriatic Sea

Kamura & Hachimoto (2004)
Present study

Kamura & Hachimoto (2004)
Saidi et al. (2009)

Jardas et al. (2007)

Carcharhinidae ~ Carcharhinus plumbeus  Fish feeder Central Pacific McElroy et al. (2006)
C. plumbeus Fish feeder Southern Sea of Korea Present study
Prionaceglauca Fish-mollusk feeder North-Western Pacific Kubodera et al. (2007)
Lamniformes Alopiidae Alopiaspelagicus Fish feeder Southern Sea of Korea Present study
A.superciliosus Fish feeder California waters Preti et al. (2008)
Lamnidae Isurus oxyrinchus Fish feeder Southern Sea of Korea Present study
Lamna ditropis Fish-mollusk feeder North-Western Pacific Kubodera et al. (2007)
Squatiniformes Somniosidae Somniosus antarcticus Fish-mammal feeder Greenland Waters Yano et al. (2007)
S. microcephalus Fish-mammal feeder Greenland Waters Yano et al. (2007)
S. pacificus Fish-mollusk feeder North-Eastern Pacific Sigler et al (2006)
Squalidae Squalus megalops Fish feeder Southern Sea of Korea Present study
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G w5l (comber 7 F8% Mol et Bebd TEOE T

]apomcus), AR (Scomberomorus niphonius)7t S STk, 3L AAFAAR F5do3 Folfe A AgAbdd 24 347
asolE F= A4k o4 & FE AT slo® At Hiojel e Kol &=

9=l (Huh et al., 2006; Yoon et al., 2007), Mustelus mustelus® 73-5- W% 2F2 A A= 7=

gk gelet Al Holell A "EA—ar f @o] AAsiien] Ae] Sl uhel of o] AAH|Eol

, AR 7 el S7}aFth (Saidi et al., 2009). wehx] Hafol S Edha=

DEolsh 4 OlFAZHRAAR Aol T o AN ATE LER

315013} (Scombridae) o & W oA ZloR ArkEnh o] 44 Aolfe] el mE HoldEe

o]FfolH AIZoF T Y XA Ao|t} (Huh et al., 2006; W3l S AuRd, Fiidoldle] 3= Etmopterus
BxEgo], idote, Edo] spinax] 735 A& Aol A e A7 AR, Z AFelAe

Yoon et al., 200) 2= AT

o] SILE ZoH 1S9} A7} HAEY oW B A oRE F=

ofelel] 2%t O]%«l x4 01 7H¢ =Skt mebA e Aol w3

o ztel E2o] gl g Aol g HaElieh BEfA Gl A

Aol gli= 49 E2A A} (apex predator)E s 4= QT 7o frn
Aol BE AoFE HEHA ofFE ofuje] FollH o=

A A3t 7 Falslr] wiZel v Aol vlshy

2 2819 o™ (Fanelli et al., 2008), Sphyrna lewini

7k 200 em o] ol A BT f-0

et al., 2006). w}gtA] tH-=

B o4

o1 (uvenile) Al71ell 72} 3277} %S-a Hol A&
o] qlth (Bush, 2003). 18] 31 Somniosus 73O
A7l /77 M

21 8. pacificus2]
o ‘1101 Aol AA
A2lo] F7Fs3lTh (Sigler

FE & dol R

Ao
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