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Abstract @ The composition of the diet of juvenile barbel steeds, Hemibarbus labeo was studied using 67 specimens collected in August, 2004 from
the surf zone of the Nakdong river estuary. The fish examined ranged from 5.1 to 9.7 c¢cm in standard length (SL). Hemibarbus labeo was found to be
carnivorous and consumed mainly amphipods, with teleosts, polychaetes, and shrimps following. They showed size-related changes in diet. Small
individuals (< 6.4 cm SL) mainly consumed amphipods. As fish size increased, the portion of amphipods consumed decreased, while a reverse trend
was evident for teleosts. It was also observed that Hemibarbus labeo consumed more amphipods and polychaetes during the day, while fish served as

their main prey during the night.
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1. 4 2 B2 s FE2]A7} A o] (Lasiak, 1986), o] 7ol 22
FAF 2 JAHNAFY o FEC] oHAITE BUlE BSF

A 5o (surf zone)= AT} THE, O Al So] JEFo o2 o] & tH(Im and Lee, 1990; Lee et al, 1997; Lee et al.,
224 847 A A Qo] Xk Ao} whA| oFe] v 2014). webA] M Tk ofF w2 i o] WAle] &
olgle] ¥ EEIggEe] Exaa, ko Ay wo  olFEC] FHS AF= HRItk(Blaber and Blaber, 1980;
Lasiak, 1984; Whitfield, 1996). =3}, 22 AFE5L dId A
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54 skt el Aol A =37
T 2 9 S ®eltar B sk 9vheg Gibson et
al., 1993; Ayvazian and Hyndes, 1995; Clark et al., 1996).

72| (Hemibarbus labeo)= % 91 5(Cypriniformes) < 3}
(Cyprinidae) =252 o} 3} (Gobioninae)oll 438l o] F=A,
YA E TR 2% S ALE A shddA

Zek

10

zaan, 4% o 4somhA AReE 2 2019 BiA
o] Zo|tHKim et al., 2005). S5 FANA 8% gt
ofF ] Aol Ao EE7E FAEATH(Kang et al,
2004; Chae et al, 2014). 57 3759 Y=o A= 2y
2| (Acanthorhodeus macropterus)©ll ©1°] $-HFo 2 Z&Hs}S
TH(Yang et al., 2001).

A7A FUold QA A e s A7 93l

Aok 2Ey Jojtel] &3t ofF T B9 (Gobiobotia
brevibarba), -7-2|(Gobiobotia macrocephala), 7 735X (Phoxinus
kumgangensis)2] 2 A7-7F A 3(Choi et al., 2001; 2004; 2006),
2 Ag-al ol A= 1LE|(Opsariichthys uncirostris amurensis)
019] 214 A7 8 | vl Qlth(Baeck et al., 2014). SHA
B AT 29 ol ol F2 A2

o ehton), nalg 2ol Zakrelel &

}\_"J_z _Q’Ioﬂ OH A 1:_!]-]0]]: /H}\]E‘]—

/\Qi

=
T

P

180w o
o] th(Lee, 2012). Ho] 791

TelA AE 2 g 71*—}
= T astth A 2
Aol A A TrOH
FoRE A EE £ %

A Z7] BE 1% Bgk 7

AP,
o)g 4}
EX RS

2 ME W
Aol A8 rA ARE 2004 19RE 12977

Hx7)9] A F=303 ofgte] Yg 7 sk SNl vkl
o] 27) Al A A 2" (beach seine)S ©]-&ate] A H 3 Th

(Fig. 1). A AFSE A2 1820 10m, 1E% 1.5m,
T 10 mmo] 3L, SeHAR-E 20m Wolxl o] Fgale] &
FA7EA] e Favb ubE dRlEx] = I AE
T 33 oQlElglar, AN e dE SHE A6
Flg F2AE A (Thermo scientific, Orion 3star)S ©]-&3}%1
o AIFGE AEE 10% T4 TETH] st Agas
>ukste] ZF Al el A0.1 em) 2 A F(0.1 S ST
HIE 2 ATE 1dE AR E AFskl o, 7= 8wt
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Fig. 1. Location of sampling arca (@) in the surf zone of
Nakdong river estuary.
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= 1

249,
ol gl 7
SRV NI E S

FHAom, A&

f, 4o oot

REAVE AAE7] A
o] A o] (cumulative prey curve)S AF-E-3}9 Th(Ferry
and Cailliet, 1996). 21 $JU]-8-E-2 70 X] ¥ o] F(Polychaeta),
©HZ}FF (Amphipoda), A-$-5F(Caridea), ] 5 (Teleostei)= -3}
o 919 &AE 1008 FEAE ¢ ¥, " mEHAE
el GERATE ojwf S A HE UL E
s % HAx EFVE YERTL

=]
RL

AUEE B4 A= 7 HolBES FERIE(%F), 1A
FH(%N), TFH (W) Z YERUI o, T 28 0] 83}
Fae

%F=A/Nx100 (1

%N=Ni/Nrotax 100 2)

% W=Wi/Wr4a1x100 3

q71A, Aiv AUEE F T HolAEo] BHEH 73
o] JfAIFela, N& HolE s +x9 F NAS4, Ni
W)= 3l HolAE 2] MNAT(FH), Nrowl(Wrow) = A
Ol MA G (FF)ol .
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HolAEo] A58/ A (Index of Relative Importance)
= Pinkas et al(1971)2] A& ©]&sto] F8h3lnt.

IRI=(%N+%W)*x%F “4)

BT edATE NEERE et ddF e A am]
(%IRDZ LB AT}

47 B Fokel mE Ao Helds WEkE vhetaly)
A AHE A=E 3719 AT (Small: 5.1~6.4 cm, n=15;
Medium: 6.5~7.2 cm, n=35; Large: 7.3~9.7 cm, n=17), 3}F3} ©f
ZH(Day, n=46; Night, n=21)°. & 1} U&&E A& FAS
glom, okt A4 *}oli= stomach fullness index& ©]-8
&Fo] W) 18} h(Hureau, 1969). 3+ Ag- 2k Fofzk 91U
&5 249 FAA AolE A1) $13819] two-way crossed
ANOSIM testE HAI8F o, #F7e] 415 918 PRIMER
v.5E ©|-&3}% I (Clarke and Gorley, 2006), &A% 242
0.055 4833t

LupE -

3.4 1}

3.1 Fal(es21 )M vl EEYY

2 A F3E 8¥ RAEY Hd 2, T2
26.0~268C, OF7FS 21.6~22.1C¢ WYGP, AEL F7to|
0.4~132.2 vl-9- SETH(Table 1). AR ¥

0.7~2.1, °k3+
@G 9%
O%%‘iéoﬂ 70

ZA71E Sk FA= F 67TMAIZE AREAAL, 5197
(7.0£0.8) cm®] A (standard length, SL) WS BAh AH
W Foprhd AFE A JHAFet B A A 19
ol 7} @ 387 AFHJ L, 6.9+0.5cmPFA o, HF
o= 2170 A 7F AFH AL, 6.5£0.7cmATH A 20 = &
olwt 2/)AI7F ARE Y™ 7.3+1.1 cmS K. H(Table 1).

32U E=E =d
T 67/MA ] TR AUEES E4T A, W&=ol

Table 1. Number of fish collected, size range and percentage empty stomach of juvenile Hemibarbus labeo collected in the surf

zone of Nakdong river estuary during the day and night

Stations Time of day T S I::;T:fgfm(l)sf SL (cm, Mean+SD) Empty ratio (%)
St.1 Day 26.0 0.7 38 5.8-8.4 (6.9£0.5) 60.5
Night 21.6 04 21 5.1-7.1 (6.5+0.7) 333
St.2 Day 26.8 2.1 12 5.6-9.7 (7.3+1.1) 83.3
Night 22.1 1.3 - - -
Total 67 5.1-9.7 (7.0+0.8) 53.7

SL, standard length; SD, standard deviation; T, surface temperature; S, surface salinity

Table 2. Composition of stomach contents of juvenile Hemibarbus labeo by frequency of occurrence, number, weight and index of

relative importance (IRI)

Taxa Prey items %F %N %W %IRI
ANNELIDA
Polychaeta Unidentified 9.7 5.6 5.1 1.0
CRUSTACEA
Amphipoda Gammaridae total 67.7 77.8 55.7 91.2
Paramoera yezoensis 32 3.7 52
Paradexamine barnardi 9.7 18.5 19.3
Pontogeneia sp. 25.8 315 20.5
Unidentified 323 24.1 10.7
Caridea Crangon uritai 4.8 74 4.1 0.6
PISCES
Teleostei Total 16.1 9.3 35.1 7.2
Opsariichthys uncirostris amurensis 6.5 3.7 15.0
Favonigobius gymnauchen 32 1.9 9.9
Unidentified 6.5 3.7 10.2
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=o] HAE 3UNIAE dFoRE 2AgE Aol 25
MANA Ao Tdste] HAREI & 25MAZ &<l
5 2 th(Fig. 2).

ol Z A4 311A 9] AUEES E43 A IN(Table 2),
TR Ao Mg Fas HolAES FFNE 67.7%, N
A1 77.8 %, THH] 55.7%, AT 2B AT E 912 %E
L}E}»ﬂ SZFF (Amphipoda) 3 TF. A Al E @RS BT QA

$-F(Gammaridae) 3} =8|, Pontogeneia sp.7} 7} &o] WAL
E} I Ugo® Fo7 Hol e FURIE 161 %, ZIAISH]
93% 4| 351%, FNTLAAFH 72%E YERA ofF
(Teleoste)) S TF. A 2)E AF F 22 A7) 112](Opsariichthys
UNcirostris amurenszs)ﬂ- el ‘:‘V:(Favomgoblus gymnauchen)ol
AUEE = LAY 2 ¢ A o] F(Polychaeta)$} Al
- (Caridea)’} 9l &= 5 TAFJH FdFodx]
H] 1% olst= 2% A4 H A
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Fig. 2. Cumulative prey curves of prey taxa per stomach of
juvenile Hemibarbus labeo in the Nakdong river estuary.
The vertical bars are standard deviation after 100

permutations.
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(Fig 3), Aol upE HolzxA

= B 9 th(global R: 0.452, P<0.05). -2} 7 ZH& A A4tol A
ZH| 83.6%, w1t AFTolA 68.8%, T A Gl 6.5%
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Fig. 3. Size-related changes in diet composition of juvenile

Hemibarbus labeo in the Nakdong river estuary.
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Fig. 4. Diel differences in diet composition of juvenile

Hemibarbus labeo in the Nakdong river estuary.
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Fig. 5. Mean stomach fullness index between day and night

specimens of juvenile Hemibarbus labeo in the Nakdong

river estuary.
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