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Comparison of Feeding Habits between Pagrus
major and Dentex tumifrons in the Coastal Waters

off Busan, Korea

Ha Won Kim

Department of Oceanography, Graduate school

Pukyong National University

ABSTRACT

Feeding habits of Pagrus major and Dentex tumifrons collected in the
coastal waters off Buasn, Korea from January 2004 to December 2004
were studied. The size of P. major ranged from 85 to 44.6 cm in
standard length. D. tumifrons ranged from 10.2 to 27.8 cm in standard
length.

P. magjor and D. tumifrons were carnivores. P. major consumed
mainly hermit crabs, amphipods, crabs, polychaetes, echinoderms,
shrimps, and fishes. Its diets included small quantities of gastropods,
bivalves, stomatopods, cephalopods, and isopods. D). tumifrons consumed
mainly shrimps, fishes, hermit crabs, amphipods, and crabs. Its diets
included small quantities of echinoderms, cephalopods, polychaetes,

stomatopods, bivalves, and isopods.

_iv_



P. major and D. tumifrons showed ontogenetic changes in feeding
habits. Small individuals of P. major (10~15 cm) preyed mainly on
shrimps and amphipods. However, individuals from 15cm to 25 cm SL
preyed mainly on hermit crabs and polychaetes. Individuals over 25 cm
SL showed decreased proportion of hermit crabs and polychaetes with
increasing fish size, and this decrease was compensated by an increased
consumpition of fishes and echinoderms.

Small individuals of D. tumifrons (10~13 cm) preyed mainly on
shrimps and amphipods. However, individuals from 13 ¢cm to 16 cm SL
preyed mainly on hermit crabs, echinoderms, crabs, and shrimps.
Individual over 16 cm SL showed decreased proportion of hermit crabs
echinoderms, and crabs with increasing fish size, and this decrease was
compensated by an increased consumpition of fishes and cephalopods.

Dietary overlap index of both species ahowed very low value. This
means that there is big difference between the composition of diets of

the two species.



1.4 &

A FPHoz o] &HIL Qe AFELS 2 FTFVL dFdoh 2Tl
2+ = (Acantopagrus schlegeli), 3% (Dentex tumifrons), &% (Pagrus
major), ¥ (Euvynnis cardinalis)5 2} =93 (Sparidae) ol fF & &yt
o} dES HRsd B UM E APdH LR ofF T JFoR 1
7} 7F & o) FEo|t} (Pita et al., 2002; Tominaga et. al., 2005).

FEe Erde g4 AFEA fEvet W da, 48, 53 T3,
gt 2 selo] FAo Asle] B, Addr|E Adstne de] o
% 30~150 me ¢xA e A&, dvle 49dA TR, A
S AY AFZ LA Aok AFe M AGelx EF5E s w0l
S Fa Aty A dAQte 2 ofFE ¢ MadFANA 5SS RHX
7Feo]l HW Y5 F o2 JFéldt (Chyung, 1977, Yamada et al, 1986;
Kim et al, 2004).

FE JA 2014 offEA SR T FRE, sEIE, dE TR
ol d el HEE HFAYN EEIY, AHFL FrHgHg 5y,
g7 693 1192 139 2389 (Yamada et al, 1986), AN AH
A ol FREA AFHAdE 4} E2 Roz, ALHdE L X2 AA
F= sl Aox I8 A At (Chyung, 1977, Kim et al., 2004).
AA7A U A F3E FEo dd ATEE FE FEAN
& AT (Pyen and Jo, 1982)¢} 3umiAl Zwel A (Park et al., 1994),
A ujad FE AT 4% 44 ¥l (Noh et al, 2004), d&olzd
3k w-s3E 2 (Shin et al, 2004), FE Aol 7o} A FefA 3}

Al

3

—

(Myoung et al, 1990) 59 %2, Fd&%F % T A d++= v
A wo] o]Fojzl ukA AE A A7 disiME A v e



Stk BE oA e Are A o|FoxA ke ARl

B 7o BAe e o &3 FE} FE AHEE UL F
B A4ATE shel, T Frol volAuA R WelRd, uelw 4w
Aol el zAstel, T Fe] AEAT] oFA WaHAEA Uolnwm,
FE HE A BEF $4L 98 xAdtHd A7E B ol
FE0 542 dofstel, AEA} FEF AU REF $4L AT AR



o. Az 24y

o] Ao AlSH HFEH FEo AEE FA F¥H A (Fig. 2)90A
AP Aoz KA FFoAIFA 2004d 195 H 20044 128744 vl
13] <48kt

Qe ANEe dFZAA ice boxol B# & FA AFHRZ st
AgAols z+ A AF 1 w3t AF 01 g8 FAsden, o #
i 213 5 SEAuA stellA HolgEER sty FAsAT 9
WEE F =83t Ho|YEL Takeda (1982), Cha et al. (2001), Yoon
(2002), Kim (1973), Kim (1977), Masuda et al. (1984)% & ©]&3t49 T3
o, YolEo] YF @o] AgHAY R AT F A= A
2 7% A (Unidentified) &2 2 73ttt

HolEL ZHER MAFE AT, HolAEY AVIE m B
A FA4sdw 21 F FFE Z710) Y1 80 TeolA 24A17F AZA
2 H, ARAEE o] &3t AXFFE 001 ¢ 7R FA A,

29 B4 A 7 HolAE dig @ E, HolAE2 A
ol 2 AxFHu 2 depddoh 288 E (Fe e #Zol F3idh
Fi(%) = AyNx100

1

tlo
A

-

7

A

h

d714 A @3 HeldEe AUEE F 2HE FE Aol
N& f&o] &Eo] A HFY MAFoIo
Molgl Hol g AlF A A4 (index of relative importance, IRI)
= Pinkas et al. (1971)9] 2& o] &3t T3ttt
IRI = (N+W) x F



o71A, N& Ho|AE F /fAFeol g WESo|B, We HoldE F
AT FA dg HEgoln

L3 7} HolAE ] AT TE WEE
4] (IRDE T3t

FE FEo HolWE FEEE Schoenerd HolFEA|F (1970)8 ©]
&3t Tt

@ = 1-0.5( Zn:llPxi—Pyil)
714 ax xFH yF9 FETolL, Pur xFTo] Hold ifeld Az
= o]al, Pyt y&°] ol iHole dxFH ME&olt

&
A A 2% A5 (gonadosomatic index : GSDE t& 48 o] &l F
GSI(%) = (GW / BW) x 100
71 GWE o799 A FA(geln, BWE oF9 & AF(g)el
1=
ANEE FFA S (fullness index : FDE ©g A& ol&3td T34
=3

= (SCW / BW) x 100

o714 SCWE olF9 AU&E T4 (g)olw, BWe o729 AZF (g)
ojt}.
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Fig. 2. Photographs of two sea bream species.(A! Pagrus
major, B: Dentex tumifrons)



1. 9 H8Ee =4

11 3%

B AFA AUEE N 8" ZEe F RAFE BAALY oF
o] 8% 4% (SL : standard length) ¥ & 85~446cm B A} (Fig. 3).

AUNEE BEAo] ALEE 1767049 e F A& WE&EC] A8 A A
T 76MAZ 5 302%E YEHH AT

Fig. 4= #%9 9U&E9] A g RoErh A vhsolvti+8°] (Munida
japonica)°l 1, B @z} (Amphipoda), C= 27484t (Cucumaria chronhjelmi),
DE ZAX 8 o]H (Polychaeta), EX % (Pisces), F& AlF (Brachyura), G& A

© % (Caridea), HE 2Z5% (Gastropoda)”t FE9 SN EE 3 L2dd EFolth

Holg HAF 1767049 AHEE EA 2= Table 134 2o

F=o 71 2938 HolBEL AAF (Anomura)$t EZHF(Amphipoda)®
gyttt JAFE 232%2 2@WNEE Byon, F HolAE AMASFY 17.7%,
A AxFTHY 192%E 2AAAoH, T AFHE 292% A FAFH
7o) &S vl o7t AA st AT dAFE AWEE T 23.7%
o] FANE, 274%°) AAFH, 07%2] AxFTFNE Row, FRAFLYA T
Bl 274% %A

thgoz  AXYPolF  (Polychaeta), F3EEF (Echinodermata), A
(Brachyura), M$% (Caridea), oI5 (Pisces)7} #E2 F8 HolZ Yeiged,
AR FolFE AUNLE F 220%2 ZHNE, 106%] MAF0], 38%S AxFF
g mon, AdiFadAsule 108%Att FHFTEFE dHNE= T 10.2%
ol ML, 94%9°] AMAFH], 21.1%0 AxFFHE BAoW, FdFadAs
H| 6%Ath AlFE AWNEE 5 158%2 FdAWE, 36%2 /HASH], 10.7%

\

rlr
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Fig. 3. Size distribution of Pagrus major and Dentex tumifrons
collected in the coastal waters off Busan, Korea.



Fig. 4. Photographs of stomach contents of Pagrus major.



Table 1. Composition of the stomach contents of Pagrus major by
frequency of occurrence, number, dry weight and index of

relative importance (IRI)

Prey organisms Occurrence(%) Number(%) Dry weight(% IRI IRI(%
Cnidaria 2.3 0.6 14 8.0 0.2
Anthozoa 1.1 0.5 1.3
unidentified 1.1 0.2 0.1
Cephalopoda 2.8 0.5 1.1 8.1 0.2
Sepiolidae 1.1 0.4 i1
unidentified 1.7 0.1 0.1
Gastropoda 7.3 39 6.3 132.7 2.6
Lepeta Kuragiensis 23 0.5 0.2
Philine sp. 1.1 0.2 1.0
Nudibranchia 1.7 03 0.9
unidentified 5.6 2.9 42
Bivalvia 56 14 2.8 41.6 0.8
Ostracoda 0.6 0.2 + 0.2 +
Stomatopoda 1.7 0.5 2.9 10.1 0.2
Squilla sp. 1.1 04 2.8
unidentified 0.6 0.1 0.1
Caridea 9.0 19.4 4.7 385.8 7.4
Leptochela aculeocaudata 73 17.3 37
Leptochela gracilis 1.1 0.6 0.1
Crangon Sp. 1.1 0.2 +
unidentified 23 13 0.8
Brachyura 158 3.6 10.7 400.5 7.7
Charybdis bimaculate 5.1 09 36
Charybdis sp. 5.1 12 3.6
Philyra pisum 1.1 04 04
Pugettia quadridens 1.7 0.2 0.1
Carcinoplax longimana 1.1 0.4 1.6
unidentified 23 0.5 14
Anomura 232 17.7 19.2 1514.4 29.2
Munida japonica 232 17.7 19.2
Amphipoda 23.7 27.4 0.7 1177.9 22.7
Gammaridea 237 270 0.6
Caprellidea 1.1 0.3 0.1
Caprella sp. 1.1 0.2 +
Caprella aequilibra 0.6 0.2 +
Isopoda 1.7 0.2 1.8 6.0 0.1
Rhexanella verrucosa 11 02 1.7
unidentified 0.6 0.1 +
Polychaeta 22.0 10.6 3.8 561.9 10.8
Echinodermata 10.2 94 21.1 549.8 10.6
Ophioplocus Sp. 9.0 33 12.9
Cucumaria sp. 0.6 0.1 03
Cucumaria chronhjelmi 56 6.1 8.0
Pisces 8.5 3.0 21.7 369.9 7.1
Engraulis japonicus 5.1 2.0 16.1
Scyliorhinus torazame 1.1 02 1.2
Gobiidae 1.1 02 0.6
unidentified 1.1 0.5 38
Seagrass 0.6 0.1 + 0.1 +
Eggs 4.5 0.9 1.7 204 0.4
Unidentified orgamisms 0.6 0.8 + 0.8 +

+ :less than 0.1



\o

| AxZHFNE Kgon, FFedA5 e 1.7% A AF TAME FHE
ol A (Charybdis bimaculate), WA (Phiyra pisum), EE9%o]A (Pugettia
quadridens), 9% A (Carcinoplax longimana) 5°] 4HEE 5 AAHAT. A

FHE QUHEE F 9.0% FANE, 194% MAFH], 47% AX2FFHHE B
Fom, AdFLAAFHE 7T4%H9 AEF FoAME TIEWH7 AT
(Leptochel aculeocaudata), £W7] M-$ (Leptochal gracilis), 5% M-S
(Crangon sp.)7t IWEE T HAHJG oFe AUEE F 85%9 FHNWE,
3.0%9) A, 21.7%] Ax2FH8E Rgon, FdFAAFHE 7.1%ATH
Y2 (Engraulis japonicus), FEA° (Scyliorhinus torazame), W5oF
(Gobiidae)7} 59 SHE&E F THAHUS

O ute) RBEZF ojufjalF  (Bivalvia), ZA7FAF (Stomatopoda), ¥FF
(Cephalopoda), 52 (Isopoda), 5° #%F $olA EFdsIAN 1 L& BA
%A ch

12 3%

2 A7 HUEE 249 A8E F59 F AASTE NTHAILY oE
o] EFAY EX+E 102~278cm HHAKT (Fig. 3).

AWHEE BMol A8 37 FE F A5 WEEC] AF AJdD A
E NAAZ $58L 224%E YA

Fig. 5 #%9 AUEE AFE BAED ARl A FF /011, BE HHE0l
A $-&o), CE 92§/, D ofF, Ex AR, F& 43717 (Syngnathidae), G
575, HE v AW F (Pycnogonida) @] $1Ul & &9 Apxloltt.

Holg MHAT 2467HA o] AE&E 4 ZAd= Table 23 2ot

FEo 7HF T3 HolAES A SFEZ YEt Al -FE 398%9 F@NE
g Bgon, FHO|AE A 374%E XA AR, 83%] AXFHHE W
don, ddFLANSFHE 417%Hh A7 FAME FIEUNS, A=A

S5, 8 $-F (Pandalus sp.), 2vt=8}AS-F (Plesionika sp.), W=7
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Fig. 5. Photographs of stomach contents of Dentex

tumifrons.
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Table 2. Composition of the stomach contents of Dentex tumifrons
by frequency of occurrence, number, dry weight and index

of relative importance (IRI).

e prey organism occurrence(%) number(%) dry weight(%) IRI IRI(%)
Cnidaria 0.4 0.1 0.1 0.2 +
Cephalopoda 6.9 1.8 10.2 203.4 1.9
Bivalvia 0.8 0.2 0.2 0.8 +

Anomiidae sp. 0.4 0.1 02

Unidentified 0.4 0.1 +
Pycnogonida 0.8 0.2 + 0.4 +
Ostracoda 2.0 0.7 0.1 3.8 +
Stomatopoda 3.7 09 0.3 10.8 0.1
Mysidacea 0.4 0.1 + 0.1 +
Caridea 39.8 374 83 4474.3 41.7

Leptochela sp. 7.3 24.9 25

Leptochela aculeocaudata 7.3 29 0.6

Pandalus sp. 1.6 0.9 0.9

Parapenaeopsis sp. 0.8 03 0.3

Parapenaeus sp. 0.8 02 0.1

Crangon sp. 5.7 12 04

Metapenaeopsis sp. 0.8 0.1 0.1

Plesionika sp. 4.9 1.2 1.2

Trachypenaeus curvirostris 0.4 0.1 0.1

Nephrops sp. 8.1 1.6 0.9

Unidentified 6.1 4.1 1.2
Brachyura 17.9 5.4 6.7 530.9 5.0

Portunus sp. 4.9 13 1.0

Charybdis bimaculata 2.8 0.5 2.0

Hemigrapsus sp. 1.6 03 03

Calappa sp. 2.4 1.2 14

Liocarciunus corrugatus 2.0 1.0 10

Uca sp. 1.6 0.3 0.1

Unidentified 2.8 09 09
Anomura 27.2 10.7 6.3 1138.1 10.6

Galatheidae 7.3 31 1.0

Munida japonica 17.9 70 49

Unidentified 2.4 0.6 0.3
Amphipoda 10.2 26.4 1.0 684.4 6.4
Sipunculida 0.8 0.2 0.7 1.7 +
Polychaeta 8.1 2.6 24 98.2 0.9
Echinodermata 12.2 34 5.2 260.6 24

Amphiura sinicola 0.4 0.1 1.0

Ophioplocus sp. 11.8 33 42
Pisces 20.3 83 56.7 3250.3 30.3

Stichaeidae 1.6 03 42

Pleuronectiformes 1.6 0.3 2.5

Syngnathidae 1.6 03 0.6

Triglidae 4.9 25 13.3

Gobiidae 1.6 0.3 0.5

Cynoglossidae 1.6 03 1.8

Synodontidae 1.6 0.3 19.6

Engraulis japonicus 4.9 26 6.3

Unidentified 4.1 1.5 8.0
Seagrass 0.4 0.1 + 0.1 +

identi [ i 6.9 17 18 58.8 0.

Total 100 100 100

+ : Less than 0.01



(Parapenaeus sp.), DA% (Parapenaeopsis sp.), =M (Trachypenaeus
curvirostris) &°] LAY

M7 goer oF, AR, d4F, AFI F& Helz vEyted, oFe
AUEE F 203%9 Z2IWE 83%< MAFH], 56.7%2 AXFTHFHE RIS
W, A F A FElE 303%AT AF FeME dA, Jlit (Triglidae), 5
o7, FMul# (Cynoglossidae), 231713 (Syngnathidae) o7 S°] WA =HUch
FAFE AHEE F 272%9 2dWE, 10.7%9] MAFH], 63%S AxFHHE
vgon AdFeAdAsuE 106%At AAF FoAAME vbsolut &7}
7HE wol Aol= A

Gzt R E JUEE F 102%9 F@NE, 264%9 AMAFH], 1.0%e] 2T
& AA38t, AHFLAAFEE 64%AT AFE AUHEE F 179%9] 23
W% 54%9 AMAFH, 6.7%9 AxFTHFHE AR, FdFT A FHE 5.0%
Aok, AF FAHAE FEAF  (Portunus sp)®t FEEA  (Liocarciunus
corrugatus), §Axro]l WZA, EAF (Hemigrapsus sp.), sAF (Uca sp.), W+
AF (Calappa sp.) 5°] YUHEE Fo HAHAD. FHAFERE JHEE T
1229%2] Z84¥lx, 34%9 WA FH], 52%9 A2FFUE ALY, FdFT A
AFHE 24%90 FUFEF FAME AvEZAEF (Ophioplocus sp.)7h A
Ra=d, 1 F 708AR B (Amphiura sinicola)?t WS-8 F A% 23
gt 5752 AAGolFEe 24 2@NE 69%9 81%, MAFHI Y 1.8%
9} 26%, AxFH 102%9 24% 5 A&, FoFaAFEE 424 1.9%%
0.9% %At

a2 v AZFAS, olwlsiF  (Bivalivia), #F%F (Ostracoda), ZA°l#
(Mysidae), B}thA P HF (Pycnogonida)5ol &% oA @A 1 ¢ &
A1 7F &k
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2. 7% g o] A9 W3

AHE 5SS A% 5cm FE22 10~15 cm, 15~20 cm, 20~25 cm,
25~30 cm, 30~35 cm, 35cm ©]4e] 6709 A7|Fo 2 Yo 9 UHEE
A2FHL 7|20z HolAEe 24 Was RAEIeH, F52 AR
3 cm V322 10~13 cm, 13~16 cm, 16~19 cm, 19~22 cm, 22~25
cm, 25 cm ©]4e] 6719 AVIF o2 Yol 9 WEE dxFTIHS VIEL
2 Yol AE9 24 WUzE A (Figo).

FEo A B 2AA M 2 A7)EA AR 10~15 cmoll A Al
F7F AA QHEE AZXFFY 41%E A s 7HE F83 Ho|YE
ollen, I tgog HAAFI/ AXFHYY 143%E A AT 1 9
of ©zbi7E 13.4%, AXHolfF7F 96%, FHTE/F} AF7E 22 4.2%,
AF7T 1.2%E 2AHA &9 AF 15~20 cme] Z7]Fol A= 10~15 cmel
aznzad g e AHES AXEAD A-F IR 44
134%9} 42%= 4T w4, AXPGolFo AAF] A& 2H7336%
9} 307% 2 F7hstdoh AF 20~25 cmd A7|FA = AXHolwE A
A 2439 156%9 RS 2o 9 JAFE A F7ksk 20~
25 cm8 A71TolA 7 T8 HoAER AA AxFTFY 509%E A
A&tk A 25~30 cme AT A= JAFIE A FAaste] 19.2%
o HRe&d BIod, SYFER, ofF AT-FA HHFE2 424 288%,
187%, 0.7%% F7tstAch Aol 7t met IHESTF, oF, A5
Fo ARFE&L AL F748te] 35 cm oY AVITAAME 7 45.9%,
32.1%, 74% 2 AUHEES] A9 ti¥& AA A

o
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Fig. 6. Ontogenetic changes in percentage of stomach contents by

dry weight of Pagrus major and Dentex tumifrons.
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!
ot

a8 a FE AE B AN P A2 271291 10~13 cme] 27
TAME A-F7E A AUNEE AxFF 1BI%E AAs M F
23 Hel Qg er, atFoR ofFIt AxT P9 83%E A5
o 2 9o dZFIL 66%, FHEERI 40%, AFS AADolFIE 7
7} 39%9 33%E AANAT. A 13~16 cmd] AN = 10~13
cm Z71FAA 7HE B2 RS AAFAE AeFe @AFE 193
o} 35%% ad v, JAFe ITEF, AT AR&ES A%
26.3%%k 20.9%, 9.8% % F7Fstth A 16~19 cm A7|FelME HAF
o} IV FEFI/F 48%9 113%2 ZFad w4, ofFe] H{&ol AA T
7t 563%9 &S BT g3 FERY HHEE &% FUhs
o 53%% AALEch AF 19~22 cm ZA7IFAME AF FFRA A
o] A&Aoz Frtstel 50.7%% 89%E AA SR

s

2

X

o
o

23%9 41%2 FHAasgo AFol F7HEd w2t &
Z7bste] 25 cm o9l AV|FAAE 80.2%E AWEEY A diF
22 & A o
Y #Ee 2T AR o 4o =27 ¥Esiied (Fig.7),
Aol F7Hgel wet o) A7) =3 AAH o2 Frhete S UEHUHN
o #FE A$ AFel 122 cmollA 15 cmel™d o =717 7B & AR
olRW 446 cmol A= 51 cm7HA] F7Hs o, sEod A= AR 109 cm
oA 1.8 cmold ¢} Z717F AF 27.8 cmol A& 51 ecmZ7HA S7H3EA T
Fig. 8& 59 4% W& HolE a7] ¥sE RoEy. M &
& 10~15 cm 27] 9 AWEE F EAE A¢FS oFe A= H
T+ 136 cm® 288 cmg oy AAE o, 7t & 35 cm ©14de] A7)
FolMe H 2 cm9 84 em7HAl FUhE AT #E AAl 7 A2 10~

13 cm A7) TolA HolAEe Ay A7)+ 1.23 cmP oW, 2717 Ak

qroox du
o J

e
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Mouth size (cm)
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Fig. 7. Relationship between mouth size and body length of Fagrus

major and Dentex tumifrons.
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Fig. 8. Ontogenetic change in size of prey organisms in stomachs of

Pagrus major and Dentex tumifrons. (Cycle and bar

represent the mean and range)
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Fig. 9. The size-related variations of dietary overlap index between

Pagrus major and Dentex tumifrons.
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Fig. 10. Monthly changes in the average gonadosomatic index and fullness

index of Pagrus major and Dentex tumifrons.
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