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Feeding habits of white croacker, Pennahia argentata, were analyzed by using the stomach contents of 153 specimens caught
by bottom trawl from May 2011 to March 2012 in the Sejon island, Korea. To know feeding habits of the white croacker, P. ar-
gentata, a species composition and it’ s fluctuation were analyzed based on growth. White croacker, P. argentata caught in the
area composes 15 species. The most species in an number of the prey was Macrura which was occupied at 66.4% from whole
prey, the second most species was Pisces which was occupied at 20.3%. The most species in an wet-weight of the prey was
Pisces which was 49.3% out of the whole specimens. The second most species was Macrura which was 43.3%. The frequency
occurrence of the prey was Macrura which was 68.6%, the next one was Pisces which was 28.8%. The highest Index of Relative
Importance (IRI) of the prey was Macrura which was 78.2%, the next one was Pisces which was 28.8%. A number of the prey
per specimen of small, middle and large class were 1.3, 1.5, 1.7, respectively. A wet weight of the prey per specimen of small,

middle and large class were 0.2, 0.6, 0.2 g, respectively.
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0]} (Sciaenidae)df &3t= HRA ofF o2 het 2001).

oo BE ol sl d Asf, & F R MY, s ERL B = 2 FE ALY, A5, AT

S, 5 - A B U Awf Gof del Eaxsiy, -7 & A, A5, Y Sofl g3l o] 8 = 1 (NFRDI,

*Corresponding author: janges@gnu.ac.kr, Tel: 82-55-772-9181, Fax: 82-55-772-9189

-139 -



A28 - kg

2010), 3 27] 9} moFo] u) - u] S5k 5|4 o] wj4]o] o
AmzetnE Bl A8 o2 Fag ol ol
(Cha and Park; Lee and Zhang, 2001). X2 - 2] 9] o] & &F-&
287~2,574 M/To| A 2719} ZFAaE vrEst1 9 =1,
1993 = 930 M/Toj| E3}8lH A o] AX Z7}35}o] 1995
o= 2,574 M/TO. 2 &1l =0 o2t 11 & 7
A3Fo] 2005 of| = 287 M/T71HA] o] 2 7t} 7} 2006 -
E] A 43| F7F8o] X ol = 900 M/T 7 T of o] 2§ 7]

T of 8] B2 oA MEE L ¢l o (KOSIS,
1993~2010), A1 2+t &2 Aol = Ao 2 I A

21t} (Lee and Zhang, 2001). whet A HE2]= X490 &
&4 o] &= sl Ad7t A Weto] A Hofof
g ahi o] Foltt.

A F7H A BEz]of] B3t A2 B ZE A (Baik et
al., 1999), a1 7} A A (Kwon et al., 1999), A <3} Al2k
(Kang et al., 1999), A A e &4 &4 4 2} 5F (Zhang
etal, 1999), At ¥ E 7} 9 2] =0t (Zhang et al., 1999),
AL 5 o= (Lee and Zhang, 2001), B - %] & 7]z} o
o] W o] A&l 4 (Chaand Park, 2001) 1} 22 AL E0] 9]
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A (Huh et al., 2011), W31 7] 2] A1 A4 (Kim et al., 2013),
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Fig. 1. Location of sampling area (®).

Table 1. Number of white croacker, Pennahia argentata caught in the coastal waters off Sejon island

Date 14 May 2011 8 Aug. 2011 7 Oct. 2011 29 Nov. 2011 7 Mar. 2012 Total

Total number 449 4 40 104 17 614

Normal 118 3 9 20 3 153

Ab I Turned inside out 139 0 18 56 217
normal - Empty 192 1 13 28 10 244
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Fig. 2. Cumulative prey curves of prey taxa per stomach of white
croacker, Pennahia argentata in the coastal waters off Sejon island.
Vertical bars are standard deviations after 100 permutations.

£ 37}5} AT} (Table 1).
Hol = =AE AT T &
7l Q3to] 2ol 4% A&

ez kol 18] 642 1008 5
A EEUAE AL e e of 714 241

oof, & Aol A8l 153719] TR wA 9] o W8
=& Agstr]of FEot ot
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aH % & e At} (Amundsen et al., 1996). Z12] 11
ol EO| M| FE hE TS 4 o] gato] Falsch.
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1970).
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20|42 0| x4

153707 B2 o] Qo A A 21770 4| 2] = o] AY
22 714 293 Ho| RS A2 (Macrura) 24
FH = 68.6%2 2HA|3H %L, 7] A 5= H] 66.4%, 5%
Hl = 43.3%, A3 8 = A 8 782%= e
(Table 2). A -5-57 5ol A= A=A - (Crangon affinis),
up S 2} 32 A - (C. hakodatei) 9t 2} A -5 7} (C. spp.)
&35 A 77 SR E 50.4%, 1A 1] 46.1%,
S5 287%E M B2 0 EFS AA G o, 1
uhof 719wk A & (Alpheus japonicus), TF & A S

(Alpheus brevicristatus), KNS (Acetes japonicus) 2] <=0|

&1t} (Table 2).
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49.3%, F T LT A 1] = 20.8% 2 YEH T ol F 5
o| A= H *| (Engraulis japonica)7} <& Xl = 8.5%, 7| A
424 6.0%, 5=5FH] 31.1%, A= Q8 = X 48] 33%=2
Cha B2 W E S AR5 QL ko] R el (Sillago
Jjaponica), B§ 7} = (Apogon lineatus), A 8| = 2| (Myc-
P

Al & (Brachyura), =23 (Cephalopoda), @2t & (Am-
phipoda)@} WHlchaL A o] 7 (Euphausiacea) X7 Aol =
21X S0l 7k W 1.0% o] 32 71 ol w - A ek,

9 8=l gt a4 Wi o] 83 Aol ofst
H (Fig. 3), M-9-F= SV =7} 68.6%, B o] =2 H]
I ([E B, Prey-Specific Abundance)”| 74.9% 2 U-E}
U nTAe g ERE HolyEo|gom, A HE
1% 4ok 414 515 (Specialist predator) 2] &

% Ak

tophum nitidulum) 5|

Table 2. Composition of prey items in stomach of white croacker, Pennahia argentata

Number Weight
Prey items F (%) IRI (%)
N (%) (2 (%)

Macrura 144 66.4 29.9 433 68.6 78.2
Acetes japonicus 6 2.8 0.2 0.3 1.3 +
Alpheus brevicristatus 3 1.4 1.0 1.4 2.0 0.1
Alpheus japonicus 12 5.5 59 8.6 52 0.8
Crangon spp. 57 26.3 7.2 10.4 28.8 11.0
Crangon affinis 28 12.9 9.1 132 17.0 4.6
Crangon hakodatei 15 6.9 3.6 5.1 4.6 0.6
Shrimp larvae 3 1.4 0.0 + 2.0 +
Unidentified Macrura 20 9.2 2.9 4.1 12.4 1.7

Pisces 44 20.3 34.0 49.3 28.8 20.8
Apogon lineatus 1 0.5 0.4 0.6 0.7 +
Engraulis japonica 13 6.0 21.4 31.1 8.5 33
Myctophum nitidulum 1 0.5 0.1 0.2 0.7 +
Sillago japonica 2 0.9 0.5 0.7 1.3 +
Unidentified Pisces 27 12.4 11.6 16.8 17.6 5.4

Brachyura 14 6.5 3.0 43 72 0.8
Carcinoplax longimana 2 0.9 0.3 0.4 1.3 0.0
Charybdis bimaculata 4 1.8 2.0 + 2.6 0.1
Charybdis japonica 1 0.5 0.3 3.0 0.7 +
Crab larvae 3 1.4 0.0 0.4 0.7 +
Unidentified Brachyura 4 1.8 0.3 + 2.6 0.1

Others 30 6.9 42 + 6.5 0.2
Amphipoda 7 3.2 0.0 + 33 0.1

Prathemisto sp. 7 32 0.0 + 33 0.1

Euphausiacea 6 2.8 0.0 0.5 2.0 0.1

Unidentified Eunphausia 6 2.8 0.0 3.0 2.0 0.1

Cephalopoda 2 0.9 2.1 3.0 1.3 0.1

Loligo sp. 2 0.9 2.1 3.0 1.3 0.1
Total 464 100.0 142.2 100.0 100.0

+: less than 0.1%
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Fig. 3. Graphical representation of diet composition in white croacker, Pennahia argentata.

(A) : Diagram representing the prey taxa.

(B) : Explanatory diagram for interpretation of feeding strategy, prey importance and niche width contribution.
(axis i : within phenotypic component (WPC) or between phenotypic component (BPC) of the study population, axis ii : feeding strategy axis iii: prey

importance)
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Table 3. A mean number and weight of preys per stomach of white
croacker, Pennahia argentata based on standard length

Size No. of Mean number Mean weight
(cm) white croacker (2)
Small
(=15) 64 1.3 0.2
Middle
(16-22) 83 1.5 0.6
Large
(=23) 6 1.7 0.2

Table 4. A food overlap coefficients (Schoener’s index) of white
croacker, Pennahia argentata based on standard length

Size Small Middle Large
(cm) (=15) (16—22) (=23)
Small
(=15) — 0.81 0.80
Middle
(16—22) 0.81 - 0.66
Large
(223) 0.80 0.66 —
2 7Hd 2k gk H Ut} (Table 4). 18|y SE =44
7F R 0.6 oo ® e Aol A & S YE



LA

2 5“011*1 o B4 FEE2
= Holglon, oA FEEO| &2
45.4 % (Huh et al., 2006), Y131 7]
2013)501 RO ol 52 HpR e g £ o
= =
m=

12

> 9
10
P
Z

o 0%

)
flr &
n>~ o
M HH‘

fu

©
i
ofr
ol
[‘IF
°
o[-)J
o
)
o
_J)JJ
o®
°

r e =
©
=
El

0 rlr m{m =N

B O <
ST

o

P

rlo

o
fu
Sz
fio
o
At
Mo
pau)
o
fu
ot

etal., 2006; Kim et al., 2013).

4
B L4@
bt
=
ﬁ',
B
_{
_{
fu

A A] oF 2 4 knots
b 4 o]0l 4

}\HT‘H‘E
e whz A she] 9]
Hﬂﬂﬂ%iLﬁéﬂH%
Ay Zhgick, o fo =

o]_‘—y L= O 1

t
_‘L
2
|
o
©
AP
Mo

LA
op

o ox
© o
30 e

= o

JHE
n.t{o
o 4
oo
oo
POV

=~ o
- /\] ol:UOPéEE_E_

i

o E

ol

N
5o

X

Jl‘)

#3744 Fotels vl
>= 4H] 66.4%, 5FFH| = 43.3%
k. ol M5 s Aol ol AL Hol
A EET L ENPE N
o] 9?@*01 o] F o2 7] M7t A= =¥ 5 sHA] AU
LHsld®E I mE HA &7 W&o 95
oA = BRI =A = A A7 o A ds)
Utk 2 T M = A=A -7 AL lﬂ% H| & A4
stl=tl, ol= Syt Akl 5 As
0 7 A ZF=E T} (Huh and Baeck, 2000; Jange 1.,2009).
B o) AR, ol FAE, HABE ZRUE
o mo| o] v ghe 744 T Lhebul A3, 2oly
50| DY Z ARo] HATLT $H Aol 4T
(Dominant prey)©] ™ &2 44 Z-2 7} A (High BPC) A4
4 5459 el Bty A9 RE 2Eu )
68.6%, H] E =7 74.9%2 K72 Ho| QB0 &4 Eo
WA 414 SRF0l A7t A8 ¥ 4 A3l
W95 5 A FA ST A ] 02 66.3%2 214
3l =4, o] = # X (Huh, 1997), &&= (Huh et al.,
2008), WHE1 27 2 %], A 2], ZH3] (Choo, 2007), T u}eh
A (Baeck et al,, 2011) S} o] A $-RE F2 4145}
W 5% NS RE ek ¥ el uTAsh so|x
do] frArstR T A RE W2 = 7] of uhe} ¢ o] A

o

A o
i

5]

2% - 3
B9 2/40] §-oJ8tA] ot (P> 0.05) thE o] F2h= o}
& Aol o] Ll

80l 2 Ho =2l Hat

B A Hol 2 AR E AT G 3
o8 0| x| Y3ATH(P>0.05). o) A1) sl 4
glol RE AGZNM A RS HARY R o
= o,

Eo BTAE BE AGTIA 54 HolAE S A
5% A4 ol Fel B e} o] (Hub, 1997)
5 AZ A7 714 wo] Hojste] 54 Hol
Fol gt o] o) 2=} 2 ol R A7 T vl
%] 0] W o] A1 5-& Aol ueh A 950 A o7
o WAk F7bsteirt. ol ot el B A = A
2 Aol 3t o] 7.0] ul o] Z7he}7] Mk A5
o] Z71ah 414] Aol & BTt o]z & Q170
1l B3] Foll A 27178 2 /WA 7 #3551
et A st7]ofl o ol AUAIRE Hol gk
71§13 Kwon et al. (1999)2] 1ol A4 &2l
1522l 26em o] 4 o] o] -5 Thek A 4l Tek el 4
ol H3te] 7S AW 4 oS Aolth
o3} o] 7 o] A4 A 5 Silver perch (Bairdiella
chrysura), Weakfish (Cynoscion regalis regalis), Spot

s b
> EFJ o\ :ml rir

o N

)

o

2

12 U o T
N

e

e

o oo 2 2 10 2 10 H ooz = 1
o2

l‘-?L' oft mzi ©

=

croaker (Leiostomus xanthurus), Micropogon undulatus (4¢-
lantic croaker)?} American stardrum (Stellifer lanceolatus)
of &gt ¢+ (Stickney et al., 1975)0f A= 3 FRE 4]
F7] Aol o] wo| Y&} Zo| RZFFE 7HA ol A4
3} Tt (Cha and Park, 2001). W& o7 717+ & Alx}=
827 2R S FR| HolHeke sHed), 1
73] 2] F7] Aojel obAl wloj 7k AT (A 3~18 cm)
AR L BT AR EE Tl
A TR Hol AkS A8 B 45 9l
Ao o Fiz ek
7171 $18fl Aol A5 o g2 WA

il

0]5l= A ® oL (Cha, 1991; Cha et al. 1997; Baeck
etal., 2011) A Aol W2 BT o) B3 oo Y| A
A fol% AT Lheh A pgkeh whe B ol
MBS HFFE fo)3 AE e Ao o] of
7 Aol uet Wo A g o] A7) Frbshe A
2 UERH o] A A (Kim et al., 1985; Huh, 1997)2} & A
Shaleh. ol A2 Aol Z7barel uhet o g oy 77}

- 144 -



Fast7] ol ol ¥ Ad A5k A Hok gk ¥of 2
NAE Aot s o2 AHZHE T (Anetal., 2012).
FEL, Aol W Hol] FEE Bl e BA] =
0.66 oAy o &2 71ulta] 0.54 (Baeck et al., 2011), B3 7]
0.76 (An et al., 2012), -4 o] 0.47 (Baeck et al., 2011)}
B @ake] AT O FREE BTk tet By
AP e ol MBS HAs ATkE AS o 4 9

T A
AT

o o B

e

a4 =

2011 5o A 2012'd 3L 7kA] 74 dishal A5 A
Autet & o] A5 EES AHESEY] 53] A = )
gk oot Al = 3 ol FH k= 15371 A
9] W ILX] (Pennahia argenntata)~= N5, o] 5, A+ <
718 Hol & & MS-F7H AT o= A ol A 7HE
EZ 782%5 AAITE A9 AR BRI B A=
Aol S7hek WA glo] -7 7HE wol A
o, HA], 2=, MEEA =X, Fd A, 22 2} (Huh,
1997; Huh et al., 2008; Choo, 2007; Baeck et al., 2011)7 0]
54 A5 @A AR ST Aole 44 53
Fol ek WA 9} o] 2H7h7 A4 o] 72 ol
2 HolAgte ghate (a4 F—d2 7)) B FAkHE
ol (8RS AT, -7 B 87—tk
ol F, A7) BHe A2 b % Q] (Huhetal,
2008), T} 2 o] 7} o] Ff ThE 9
sfo] Horat A S Tofals] AL B
of wo] 41§k off2} chaket %] &
27bgas gos gz,

12
1o
H
-
N
S
R
12 K

References

Amundsen PA, Gabler HM and Staldvik FJ. 1996. A new approach
to graphical analysis of feeding strategy from stomach contents
data modification of Costello (1990) method. J Fish Biol 48,
607 — 614. (DOL:http://dx.doi.org/10.1111/j.1095 — 8649.1996.
tb01455.x)

An YS, Park JM, Ye SJ, Jeong JM and Baeck GW. 2012. Feeding
Habits of John dory, Zeus faber in the Coastal Waters of Geo-
mun-do, Korea. J Kor Ichthyol 24, 20 — 26.

Baeck GW, Huh SH, Choi HC and Park JM. 2011. Feeding Habits
of the Redbanded Searobin, Lepidotrigla guentheri in the
Coastal Waters off Gori, Korea. J Kor Fish Aquat Sci 44,
372 —377. (DOLhttp://dx.doi.org/10.5657/KFAS.2011.0372)

W L A] (Pennahia argentata) @] » A

Baeck GW, Park JM, Choo HG and Huh SH. 2011. Diet Composi-
tion of Coilia nasus in the Coastal Waters off Gori, Korea. J
Kor Ichthyol 23, 163 — 167.

Baceck GW, Yeo YM, Jeong JM, Park JM and Huh SH. 2011. Feed-
ing Habits of Scorpion Fish, Sebastiscus marmoratus, in the
Coastal Waters of Tongyeong, Korea. J Kor Ichthyol 2, 128 —
134.

Baik CI, Hwang SH, Park JH, Kang YJ and Zhang CI. 1999. A Pop-
ulation Ecological Study of White Croaker, Argyrosomus ar-
gentatus HOUTTUYN in Korean Waters 1. Distribution
Pattern. J Kor Fish Soc 2, 44 —53.

Cha BY. 1991. A study on the feeding ecology of Trachurus japon-
icus. Master thesis, National Fisheries University of Busan,
Korea, p. 33.

Cha BY, Hong BQ, Jo HS, Sohn HS, Park YC, Yang WS and Choi
OL. 1997. Food habits of the yellow Goosefish, Lophius Litu-
lon. J Kor Fish Soc 30, 95— 104.

Cha SS and Park KJ. 2001. Feeding selectivity of Postlarvae of
White Croaker (Argyrosomus argentatus) in Kwangyan Bay,
Korea. J Kor Fish Soc 34, 27 —31.

Choo HG. 2007. Species composition and feeding ecology of fishes
in the coastal waters off Kori, Korea. Ph.D. Thesis, Pukyong
National University, Korea, p. 126.

Ferry LA and Cailliet GM. 1996. Sample size and data analysis: are
we characterizing and comparing diet properly. In: Feeding
Ecology and Nutrition in Fish, Symp Proc, D Mackinlay and
K. Shearer (Eds.). American Fisheries Society. San Francisco,
CA 71— 80.

Heo SH. 1997. Feeding Habits of Snailfish, Liparis tanakai. J Kor
Ichthyol 9, 71 —78.

Huh SH and Baeck GW. 2000. Feeding Habits of Blotched Eelpout,
Zoarces gilli Collected in the Coastal Water off Gadeok-do,
Korea. J Kor Ichthyol 12, 54 —61.

Huh SH, Nam KM, Choo HG and Baeck GW. 2008. Feeding habits,
maturation and spawning of Goldeye Rockfish (Sebastes
thompsoni) in the coastal waters off busan. J Kor Fish Soc 41,
32-38.

Huh SH, Oh HS, Park JM and Baeck GW. 2011. Feeding Habits of
the Blackthroat Seaperch, Doederleinia berycoides in the
Southern Sea of Korea. J Kor Fish Aquat Sci 44, 284 —289.
(DOL:http://dx/doi/org.10.5657/KFAS.2011.0284.)

Huh SH, Park JM and Baeck GW. 2006. Feeding Habits of Spanish
Mackerel (Scomberomorus niphonius) in the Southern Sea of
Korea, J Kor Fish Soc 39, 35 —41.

Jang CS, Cho YH, Lim CR, Kim BY and An YS. 2009. An analysis

—145-



EEE R

on catch of the shrimp beam trawl fishery in Korea coastal sea.
J Kor Soc Fish Tech 45, 1—13. (DOI:http://dx.doi.org/
10.3796/KSFT.2008.45.1.001)

Kang YJ, Kwon Dh and Zhang CI. 1999. A Population Ecological
Study of White Croaker, Argyrosomus argentatus HOUT-
TUYN in Korean Waters 3. Maturation and Spawning. J Kor
Fish Soc 2, 61 —67.

Kim HR, Kim JY, Kim HY, Choi GH and Choi JH. 2013. Vertical
Distribution and Feeding Ecology of the Mirror Dory, Zenopsis
nebulosa in the Southern Sea of Korea, J Kor Fish Aquat Sci
46, 973 —976.

Kim HS. 1997. Illustrated Flora & Fauna of Korea. Vol. 19,
Macrura. Samwha Publishing co, 694.

Kim JM, Kim DY, Yoo JM and Huh HT. 1985. Food of the Larval
Gunnel, Enedrias fangi. J kor Fish Soc 18, 484 —490.

KOSIS (Korea Statistical Information Service), 1993 —2010.

Kwon DH, Kang YJ and Lee DW. 1999. A Population Ecological
Study of White Croaker, Argyrosomus argentatus HOUT-
TUYN in Korean Waters 2. Age and Growth. J Kor Fish Soc
2,54 —60.

Lee SI and Zhang CI. 2001. Prediction of the Variation in Annual
Biomass of White Croaker Argyosomus argentatus in Korean
Water using Leslie Matrix. J Kor Ichthyol 34, 423 —429.

NFRDI (National Fisheries Research and Development Institute).
2004. Commercial Fishes of the Coastal & Offshore waters in
Korea. Nati. Fish Res Dev Inst, Busan, Korea.

NFRDI (National Fisheries Research and Development Institute).
2010. Korean coastal and offshore fishery census. Nati. Fish
Res Dev Inst, Busan, Korea.

Pinkas L, Oliphant MS and Iverson ILK. 1971. Food habits of al-
bacore, bluefin tuna and bonito in california waters. Fish Bull

152, 1—105.

Schoener TW. 1970. Nonsynchronous spatial overlap of lizards in
patchy habitats. Ecology 51, 408 —418. (DOIL:http://dx.doi.org/
10.2307/1935376)

Stickney RR, Taylor GL and White DB. 1975. Food habits of five
species of young Southeastern United States estuarine sci-
aenidae. Chesapeake science 16, 104 —114. (DOI:http://
dx.doi.org/10.2307/1350687)

Wallace RK. 1981. An assesment of diet —overlap indexes. Trans
Am Fish Soc 110, 72 —76.

Yamada U, Tagwa M, Kishida S and Honjo K. 1986. Fishes of the
east China sea and the yellow sea. Seikai. Reg Fish Res Lab,
Seikai, Japan.

Yoon CH. 2002. Fish of Korea with Pictorial Key and Systematic
List. Academy Publ Co, Seoul, Korea.

Yoon SJ, Kim DH, Baeck GW and Kim JW. 2008. Feeding Habits
of Chub Mackerel (Scomber japonicus) in the South Sea of
Korea. J Kor Fish Soc 41, 26 —31.

Zhang CI, Baik CI and Lee SI. 1999. A Population Ecological Study
of White Croaker, Argyrosomus argentatus HOUTTUYN in
Korean Waters 5. Stock Assessmennt and Management Impli-
cations. J Kor Fish Soc 2, 77 — 83.

Zhang CI, Kang YJ and Lee MW. 1999. A Population Ecological
Study of White Croaker, Argyrosomus argentatus HOUT-
TUYN in Korean Waters 4. Population Ecological Character-
istics and Biomass. J Kor Fish Soc 2, 68 —76.

2014. 1.19 Received

2014.5.15 Revised

2014. 5.23 Accept

- 146 -



