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Feeding Ecology of Collichthys lucidus in the Han River Estuary, Korea by Su-Whan Chung, Byung-Gi Kim,
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Korea)

ABSTRACT

Feeding ecology of Collichthys lucidus was determined by analysis of stomach contents

of 926 specimens ranged from 3.5 to 18.5 cm in the Han River estuary. This fish actively fed on benthic
crustaceans, mainly decapods, Palaemon carinicauda and Acetes chinensis, and they can be defined
as the benthivorous predator. The percentage of empty stomachs was 23.8%. The vacuity index (VI)
did not vary with the size classes, but showed significant monthly variations. Monthly variation of feed-
ing activity appears to be related to the reproduction cycle of the fish, and to the temporal abundance
of the prey organisms. Collichthys Iucidus in Han River estuary fed on a wide array of prey items and

could be considered as a non-selective predator.
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s}7}to] (Collichthys lucidus)= o] %- (Perciformes) %1o]
3} (Sciaenidae)ol] &3l= o] =24, Salt}e} A odgre H]
Fale] A9 GFFal, hHF A 52 Akl ek

sh7olel Fz wxa 2ol TR A= B
(Yamada et al., 1995). Collichthys < o]F+= A AAAH o=
3}7}o) 9} ko) (Collichthys niveatus) 2&0] & A )
o} (Froese and Pauly, 2014). 3}7}o]2] Al&t7]= 5~64 7
ojw A7 Hdl 17em7kA] Ak=tar 4241 90 m7b#] 4143}
o, elrto g = k4 FHo] ISk (Masuda et al., 1984).
= A widel] whet Mo, A7), 7t Ee] o= o
¥t Bem AzdEA FAAA A ZEA] 7} e =

FZAAF]l &7} a2 AP oz dAHFY
Al ZFEtee] FE R (43 % AR)E 3l 7:‘7]“}4
dAEe] glom, BE oz 37} A7 F U=
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Feo] AefEt Halrl Aska (el 2004), 53] £ 2 3
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(3 2, 2010). 22v Msl] GB A el Fhete]& Flo]
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3L sdet(el ek 7, 2014).
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g AF-(£, 2008; Cheng et al., 2011; Xu et al., 2011; Song
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Fig. 1. Map showing the sampling areas (black circles).

(Fig. 1). 3= A 8E 10% FA 22d=6l| 143t AY
Az gabste], 7+ JhA 2] A2 0.1em)2 A F(0.19)S &
Qeislch, Aol WE Hojmsle B3a 22 3 A
Fo 2 ¢} 37 (Small: TL<10 cm, Medium: 10cm<TL<
13cm, Large: 13cm<TL), 474|122 1}3o] AlA-e]] u}E& o

o] FEB w2 BA3)Yh(Summer: 6~ 8, Autumn: 9~ 11,
Winter: 12~24, Spring: 3~59). =3+ A=7]E F3 317
Q8] A A AF2R] 4= (gonadosomatic index, GSI)ZE AAFS}H
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2. ?tE= 24

)

o o

SMEEE A9 918 Arlsled 22 F onan)
(Olympus, SZH-ILLD) }oi| 4] %Er 3 Sk 5
B8} 312} VI(vacuity index) S 513 2k #lo| Q&2 =
Rl (%F), 7|2 58] (%N), ﬂJ— FT B (BW)E 73t
o Abd)F2 A 2| 4= (index of relative importance, IRI)&=
Pinkas et al. (1971)2] 2A]& o] &-3}9i}

(% VI)=number of empty stomachs X 100/total number of ex-
amined stomachs

(%F)=number of stomachs in which a food item was found X
100/total number of full stomachs

(%N)=number of each prey item X 100/total number of preys
in all stomachs

(%W)=wet weight of each prey item X 100/total weight of
stomach contents

IRI=%F (%N+%W)

=3 A F oA SE ol PE2] H (1)% Wiz g
Ak} Abt) 2 @ AR 4=1] (Corte’s, 1997)

%IRI=100 x IRI (i)/3_IRI (Total)
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3. 4% & AH WE fHE= =M

34 AR mhe o' LA T2 BlLE 915}

Zt}oF= A4 (Shannon and weaver, 1949)2 &-8-3} prey div-
ersity index (Krebs, 1989)% F-5}91 37, ] o] F2-= = Morisita
index (Krebs, 1989)2 o] 83} F3}30}

Cy=2(L Py Py)/(3_ P+ 2 P%y)

P;; : Proportion of prey category i(based on %IRI) used by
class (size, season) j
P; : Proportion of prey category i used by class (size, season) k

w3 Aihol W ol ale) 542 et sl 98
MNA w =ole] HF 7§45 (mean number of preys per
stomach, mN/ST)¢} 7RA| & = o]e] HF ZF2F(mean weight

of preys per stomach, mW/ST)& T3t ch (Y 5, 2011).
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Fig. 2. Length frequency distribution of the Collichthys lucidus in
the Han River estuary.



Table 1. Diet composition of Collichthys lucidus in the Han River estuary. %N, proportion of prey number. %W, proportion of prey weight. %F,
proportion of prey frequency. IRI, index of relative importance. %IRI, proportion of IRI

Phylum/Class Order Familly Species 9N Yo W %F IRI %IRI
Arthropoda
Crustaceans Decapoda Palaemonidae Exopalaemon carinicauda 23.07 30.74 25.85 1390.96  37.48
Palaemon gravieri 3.17 16.31 8.12 158.23 4.26
Palaemon tenuidactylus 0.10 1.33 0.44 0.64 0.02
Pasiphaeidae Leptochela gracilis 0.14 1.39 0.59 0.91 0.02
Sergestidae Acetes chinensis 32.68 20.75 14.33 765.57 20.63
Alpheidae Alpheus japonicus 0.10 1.27 0.44 0.61 0.02
Portunidae Portunus trituberculatus 0.17 0.41 0.74 0.43 0.01
Parapylochelidae 0.03 0.10 0.15 0.02 0.01
Stomatopoda Spuillidae Squilla oratoria 0.38 2.18 1.48 3.79 0.10
Euphausiacea 2.93 0.77 443 16.36 0.44
Copepoda 0.56 0.11 1.92 1.29 0.04
Amphipoda 0.17 0.22 0.74 0.29 0.01
Amphipoda perioculodes sp. 0.10 0.25 0.44 0.16 0.01
Isopoda 0.03 0.20 0.15 0.04 0.01
Unid. spp. 25.44 12.16 28.80 1082.96  29.18
Chordata
Pisces Perciformes Gobiidae 0.14 0.92 0.59 0.63 0.02
Clupeiformes Engraulidae Coilia nasus 0.24 2.93 1.03 3.29 0.09
Clupeidae Saradinella zunasi 0.17 0.94 0.74 0.83 0.02
Unid. spp. 1.25 3.15 4.73 20.80 0.56
Nemertinea 0.87 0.01 1.77 1.56 0.04
Unidentidied spp. 8.22 3.86 21.71 262.32 7.07

size (BVI=24.8)2 242 Z71s19]m Ade] weiis o
71 Al 7P #3hew (%VI=57.9), o5l 7HE ¥
e (%VI=19.2).

AN &5 M A3} (Table 1), Hol &2 F 2,87070A,
93.358go 2 1 F AHAFEEe] 7P -3 (%IRI=
92.2). W o)W E == 7+2+F-<l WA -$-(Exopalaemon carinicau-
da, %IR1=37.4)¢} Z=ZA M-S (Acetes chinensis, %IR1=20.6)
2] w)ZFo] =9tom, T A $-(Palaemon gravieri, %IR1=
4.3), Anuto] = §- (Palaemon tenuidactylus, %IR1=0.02), =
) 7] M $- (Leptochela gracilis, %IR1=0.02), ZA] (Portunus
trituberculatus, %IR1=0.01), A 7}A) (Squilla oratoria, %IRI=
0.1), -2-°] (Coilia nasus, %IRI=0.1) S-o] T}efs}A] &3}

o} (Fig. 3).

AF7HA Q3o SJabE AhiE F2 He ARES o
BB FH 20| U ASES HWol=d (3] 5, 2006) 37t o] Fig. 3. Photographs of stomach contents of Collichthys lucidus (A:
Q§,A] _“_g__l_%_g_o] 23802 1;;;9\1.];]_ w3l %]_7(;_%01% 75'1"]] o= Acetes chinensis, 14.3 mm, B: Leptochela gracilis, 12.4 mm, C: Gob-

iidae, 10.8 mm, D: Squilla oratoria, 11.1 mm). Scale bars=1.0 mm.

AR, A5t F= Ho| P22 d5dx] gl=d (Yamada etal.,
1995), & FAF Aol M= o7 (%IR1=0.7)2} 3%

(GIRI=0.0% Hol4Be] sisisich 56 ANELAA 7 sl oiuEe] 2243 ALNFE . 2010
Sul7h 9023%2 AAEEE] SASALA, ol ANA W sk A AW 220 A7) o Re o3

20
wide-eyed flounder (Abid er al., 2013), black scorpion fish ATz v (3 5,2012)2] AFdA 33 $HEE 0|
(Basginar and Saglam, 2009) 53 frAE 7oz Bo}l Ao . o|2] 'J A AA A deM "=r) =31 =717} 2
FollAl AAFEFo] HolWEREA wf$ F23E o 5 3 ol YES A3 854S BT (3 &, 2013). wehA
Aot 37Fol o] HolWES A oA AY=EAR g %}2}%"]{— 71E A5l AR Adolde] wHellA ulAd

51 A 2] =

AR Amen] (N9 F. 2007), BAEA H 5 2013, 2ATEE 5 2010), 43 77 QAgke] feiAEe) 2
3t o
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Table 2. Variation of the diet composition of Collichthys lucidus with respect to the size

Size classes TL<10cm 10cm<TL<13cm 13ecm<TL
No. of specimens 224 457 245
Prey organisms 9%IR1
Arthropoda
Crustaceans Exopalaemon carinicauda 17.94 26.84 35.51
Palaemon gravieri 2.86 5.75 1.91
Palaemon tenuidactylus 0.07
Leptochela gracilis 0.11
Acetes chinensis 55.81 21.06 45.19
Alpheus japonicus 0.01 0.05
Portunus trituberculatus 0.02 0.04
Parapylochelidae 0.03
Squilla oratoria 0.02 0.31
Euphausiacea 0.94 0.27 0.28
Copepoda 0.06 0.04 0.01
Amphipoda 0.02 0.01 0.01
Amphipoda perioculodes sp. 0.01 0.01
Isopoda 0.01
Unid. spp. 14.93 36.45 13.4
Chordata
Pisces Gobiidae 0.05 0.03
Coilia nasus 0.08 0.02 0.17
Saradinella zunasi 0.61 0.03
Unid. spp. 0.12 0.22 1.09
Nemertinea 0.01 0.02 0.09
Unidentidied spp. 6.55 9.07 1.81

3. d¥o| ME flHE= Hal

A7l - YWS-Ee] Wiks vxd A3 A 7 =
T Y4571 F8 H o)A &gt} (Table 2). Small sizeol| 4]
= ZZRA S (%IR1=55.8), YA $-(%IRI=17.9), Z12}8]A]
- (%IRI=2.9), a}c}2A) o] 7 (%IRI=0.9) F-°] &3}
™ medium sizer YA]-$ (%IR1=26.8), == A ¢ (%IRI=
21.1), 288X % (%IRI=5.8), 7] | -$ (%IR1I=0.3) Zo]
=335} 32, large sizex= WA $-(%IRI=35.5), =R A5
(%IR1=45.2), o1& (%IRI=1.3), 212} A % (%IRI=1.9), 7A 7}
A (%IRI=0.3) S-0] =& 3}9ich B3] small sized| A= ==
A4 (%IRI=55.8)2] Bv]Zo| Z) 11, large sizer= F7|7} &
LA (%IR1=35.5)2} o] 7 (%IRI=1.3)7} B3k+="d, o] &} 3F
< A= A9 77 TR SRS 2717 AM A
o] 7)o whet UdukE =7]9] Ho|E AEEe Hlow
o o]’ Ak §le] Ay AR ZAAE 7Rl e
A (3 5 2013), ZX] (3], 1999), ot (F 5, 1997)°1A
frARE 74eE HefEh

7l e HeolFEEE BE A E8El, medi-
um size®] o] W&} large size?] o] E-o] 0.792 717
=9rom small size?} medium size:= 0.72, small size2} large

Table 3. Morisita overlap index (CH) for Collichthys lucidus between
diets of different size classes

Small Medium Large
Small - 0.72 0.68
Medium 0.72 - 0.79
Large 0.68 0.79 -

size?] FE-xX= (0.68= ¢t} (Table 3). whahA] small size
9} large size®] FEx7} WY& AL Hol AMA Aol wh

oo we) Was Beld 4 gloh

4 &Ee] W3E vwd d, g AR F2
HolAER F3Fom 53] WA} FHAN-2 vFo|
Z 7oz FAMEH(Table 4). o] F HAj$-2] Ho|FQ
== 69 (%IRI=53.1)7} 11Y (%IRI=65.5), 12 (%IRI=
69.4) 2 29 (%IRI=61.5)°l] ®]F-o] Etor, TR+
7~109 (%IR1=49.3, 75.5, 54.0, 82.7)¢] =A Z&gc} =
g o]FE 7~99 (%IRI=2.7, 2.7, 4.5)¢] =9row u]EA]
A8 3~5Y (%IRI=69.0, 47.7, 62.6)9]], 0] A £ 1|
~2%9(%IR1=60.2, 37.9)e)] =9}t webx] Alde) ule}l 44
o] W3}E Mol 7|Ee ATEH FYs (3¢ &, 1998;
Z =, 2011; Saidi er al., 2009) £ & x| Z}o|7} 9Tk
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Table 5. Morisita overlap index (CH) for Collichthys lucidus between
diets of different seasons

Summer Autumn Winter Spring
Summer - 0.95 0.49 0.23
Autumn 0.95 - 0.29 0.37
Winter 0.49 0.29 - 0.29
Spring 0.23 0.37 0.29 -
A7) WAgek 2L 74 Y FHE AL wol B
Sl AAgos AN AT & 4 Ao FEA
= AskE Ade] SaEen AN FAE ok bl

M*E*EHE A 5= A& B 5 Qo nsA 3
75 2 EA Fo] Bidl 1~5el HoEE AT
Az} 2 AL wl$ 2k 43b7) oln] A E A7)

o FA gl ATk wEA Fo] Y AL Y
o] 2 F2 AAalES Bol A g Hlez FAH
CIEFE o] B2 o5 7S HoAEe &1
b WS 3 AL E TR AAFEE Yol %}—t—
A& & 5 vk o]Ed A dubgog o fE £l
S W AAHA} ghdsle] Ho|gox A4S Bl
thar d=A (3 5 2013).

AR whg HolFEr &7 /el 0952 Fo
U o A e (A5 AL=049, 53 £=0.23, 7}
o3} A£=029, 713} B=0.37, ALz 2=0.29) S}
(Table 5). Wetr] &3} 7F&e FE=7} & Z& Hof

~11%£77}11 oy B2] FF Ao Ak whetEw 7}

Zhd FB-x 9] 3o|g )|, Al-el w2 HolPEo] Wiz}
% gelg 4~ 9

i
.

o Lo 2
Nr

o e

dl

UM BAEE AAE F3hste] U FE-E, mN/ST (R A
A A4, GSIe] WAle T3t (Fig. 4). &
B5S 4579 12~19 Aell 7P 3 (%VI=48.0),
o] & 59 (%VI=14.0)7}7 &R oz 7+l =3 mN
ST 4357]a 1€e] 7 Y (mN/ST=1.0), L o] F
A27)9l 79 (mN/ST=11.6)7}%] &Aooz 27155}

ofl
i)

o

19,
N

HEA AR Fel s A4 E AN 2
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= Ao|sle= Aoz g8z 9)=d| (Abid et al., 2013), 37}
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Fig. 4. Monthly variations vacuity index (VI), mean number of preys
/individual (mN/ST), gonadosomatic index (GSI) of Collichthys
lucidus in the Han River estuary in 2013 ~2014.
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