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Food Organisms and Feeding Selectivity of Postlarvae of Slimy
(Leiognathus nuchalis) in Kwangyang Bay, Korea

Seong-Sig CHA and Kwang-Jae PARK**
Department of Oceanography, Chonnam National University, Kwangju 500-757, Korea
*West Sea Fisheries Research Institute, National Fisheries Research and
Development Institute, Incheon 400-201, Korea

To investigate the food organisms and feeding selectivity of slimy ( Leiognathus nuchalis) during the postlarval stage, the gut contents
of the fish, captured in Kwangyang Bay in 1995, were observed. The food organisms in the gut were composed of copepod egg and
nauplius, Tintinnopsis spp. and Codonellopsis sp. The indices of relative importance (IRI) indicated that Tintinnopsis spp. was the
most dominant food item (80.6%), and copepod nauplius was the next (18.5%). Tintinnopsis spp. was the most favorite food item:
it occupied 73.8% of gut contents, though it did 39.2% of microzooplankton in the surrounded water. The composition of copepod
nauplius was higher in the larvae shorter than 2.0 mm NL. As slimy larvae grew, the size of food organisms in the gut was not
changed, and their number increased, and the selectivity for food items increased.
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wge F¢71 B 3R Yol HFH ool T 9
o] o3t §lo] A F7|Ao}rt Hol2 o] 8 E £ Qe HELS
717k 20~200 ;m¢ 2F EEFHAE (microzooplankton) 22
AREHS 24 fY 9 FHFFEEY FAE] YolAEY
Wao]l Bk 271 ABA X A4 ATL o1Fe 479 F4
& FES 7, AT FY M F 9%E £ (May, 1974
Lasker, 1975). o §9 HoJAl&S o83l x, o} 79 F24 wsle
A4 WE S o3I AT Adold dE HAEE Hole
z7] 4o dg dFe o T30

Aa7A s FA DX Q) Engraulis ringens (Mendiola, 1974) %}
A xolyt BX Q) E. mordax (Arthur, 1976) & H|£3to] #g
Eyelit HolalQ) Sardinops sagax (Arthur, 1976), Zt)7] (Pa-
raplagusia japonica) (Minami, 1982), WA ¥4t 250}¢l Scom-
ber scombrus (Petersen and Ausubel, 1995), 78] (Trachurus
symmetricus) (Arthur, 1976), Bel (Theragra chalcogramma)
(Nakatani, 1991) Wol59) Leiostomus xanthurus$t Micropogo-
nias undulatus (Govoni et al, 1986), 29X 2) Rhombosoler
tapirina®t Ammotretis rostratus (Jenkins, 1987)¢] %7] 44loj]
Hg d77t o] e, S8 YgdMT BA (Engraulis ja-
ponicus)$t Ao} (Konosirus punctatus), BT (Argyrosomus
argentatus)®] Z7] 4o g A7} o]FoA ¢} (Park and
Cha, 1995; Park et al,, 1996; Cha and Park, 2001).
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F% A (Leiognathus nuchalis)e %X 3 (Leiognathidae) ol
&3te ojFoz 7 Yte dle AFT RIA ol £ X
3ttt (Chyung, 1977; Kim and Kang, 1993). F#5A & 8 ey
A A oY ofF FolA AU AFL oA, BFTH
HZE gaigte] ofTdA $3F22 &8ss Aoz
B38 v 9o} (Cha and Park, 1994; Lee et al, 2000; Huh and
An, 2000). F5Xo] digt dF= AXole Fe (Myoung and
Kim, 1984)9} 4ol9) 44 (Huh and Kwak, 1997)¢] @& @+
gto] & ¥ o} H7A 27| AAH WF AdFE o]FoAA
23 e AAolh

getA, & dfdMe FddedA qEHd &dde T
1A BULEE BES} FFAY HolAEY FF 9}
A& gotrnz gt £ FHd BXIIE LPEF

a- o'r“TT'
o] ML E B3l oY Bol tigt MY S otz ?&E}

o

_>L'

‘:'O

.0

=13
(=]

Mz

113

£ d7de YUY BEx BF FR2AM FUd RIUEE
ol g3t PP ANEE ol F3}gh APL FFA /A%
43 19959 64 5-E 89 Atolol o] Fo| At

ol el A7) A% (NL: Notochord length)€ 0.1 mm7HA]

248 An. FUWEE BFL 98N 2tz $ I&g o] §-3to 7}
< 23U EdE A& 10% KOH €9 ¥ 70CqlA 30
B2 F93to £HdA wEUTY. FHHR A2 o= 2

2 9o ¥3 A EWv) 7 (Optiphot, Nikon)& ol&3to] 44 o
BE Bgsigon e Ho)WES FANY YolHEY A
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oA Yamaji (1984) & #38th #4245 # (tintinnids) & &
A, 84 F (copepods)© 33 fA22 TG 38 o
o]AEY AVE AEH d5 L 25 m GHE AU, 44
Zelg 2 F AF AAFA g H4 Aolg vzR e,
HolJ & A 28 (N)& 2AGLH, & Yol o] £
g Aol £2HEH HolAEe FHL (T 2ARYY. 4 o
JAEY FAEE Yolry] Hdtd Ho|AE MAF 24 (N)
% £8& (P9 o228 3UF 2445 (IR Index of Rela-
tive Importance) & A4H3t 4tk (Jenkins, 1987).

Zt Yol Ee] thF AL Ivlev (1961)7F A AelAz]
7 (Electivity index)& ©] &3t T3¢t

E=(Ri—Pi/(Ri+PD)

71, Ri: & HEE FAA 29 AA+ v
Pi: 79 #74e] B¥3E i29 MAF H

o] oA AEd Ho] A} HEY APFEEFIAEY £24
A2 (P & 79 A9 o) o] FRAH 2P FEEHA
€9 224 A& (Cha and Park, 2000)E °]-&3ch

Zn o o
AWEE E4o] o] R0l 250vtale FFX Frate] FoA
UL ES 7H B4 Aol 22012 AR e 888% 9IS
o A4 && A7 el 860~953% S HAE B A
FAI7le) BE ztol7t gl Aoz ettt A47e) i A4
FEL 16~1.8mmoAAE 500% 2 FRAAT 1.8~20 mmol A
= 696% 2 Z7Htgen, 20~28 mmol A& 889~939% & Tl &
Z7189 R, 28~40 mmol A= 100% 2 YERRT (Table D).
Fdg M F5A ) FAY 8 YR 9 Aol HAAH &L
62% =01t (Park and Cha, 1995; Park et al,, 1996). B3¢

Table 1. Feeding incidence of postlarvae of Leiognathus nu-
chalis according to size range in Kwangyang Bay in

1995
Size range in NL* Number of Guts

(mm) Examined Filled

1.6~18 12 6( 500%)
1.8~20 23 16 ( 69.6%)
20~22 54 48 ( 889%)
22~24 33 31(939%)
24~26 34 31( 912%)
26~28 35 32( 914%)
28~3.0 21 21 (100.0%)
3.0~32 7 7(100.0%)
32~34 13 13 (100.0%)
34~36 8 8 (1000%)
36~38 5 5(100.0%)
3.8~40 4 4(100.0%)
Total 250 222 ( 88.8%)

*NL: Notochord length.

Hole JAE FL 7HAL YoM AEE AFEAY 2T 9
E3AY jAsy] 2oz AZE) (Hay, 1981; Ellersten et al,
1981; Yamashita, 1990). Z&vt B7Xe 44Fd &L 100% °|
2.7 (Cha and Park, 2001), ¥ 979 FFAE 888% 2 HlaL
H g9tk BpAS FEAE FA4Y AL AR o AQE 1A
BN FHEEol F FHE & ANG Aoz 4G €,

FEA FNAY AN BEE Ho|AE FHE AEHR
%59 Tintinnopsis spp., Codonellopsis sp.% £2F9 %3 nau-
plius, W54 HolEo]c} (Table 2). HolAES AVE AHR
W, Tintinnopsis spp.t @& 250~62.5 um, &% 500~67.5 ym°|
2129, Codonellopsis sp.& @3 88.0~1000 um, F%F 1250~
1500 ymol ik, 24§ ¢e AH L 62.5~72.5 mol =0 ¥
¥ 675 umol e, nauplius AL @2 500~1250 um, 35
1250~2750 ymeI A, B|5A HolHELS TF 80.0~138.0 um,
A% 1000~183.0 gmOI ATk FEA F7]1Z0l9] oA BEE 9
o]AEY FHe FYTA @3 FA, Ao, BFA F&
ole] Zolx #AFY YolWE FH HxALY, I AVE
v <89t} (Park and Cha, 1995; Park et al, 1996; Cha and
Park, 2001).

Table 2. Dimensions of food items in the gut contents of post-
larvae of Leiognathus nuchalis

Food items Short axis (um)  Long axis (um)
Tintinnids
Tintinnopsis spp. 250~ 625 500~ 67.5
Codonellopsis sp. 88.0~100.0 125.0~150.0
Copepods
Eggs 625~ 725 62.5~ 725
Nauplii 50.0~125.0 125.0~275.0
Unidentified 80.0~138.0 100.0~183.0

ZA F FFA 37140 2] AW L-EolA Tintinnopsis spp.2]
AAGe 24 AR Yol Ze 738%8 AA BT (Table 3).
227 nauplivs A& 213% & AA}Aen, ¢ 37%E& A
A8t} Codonellopsis sp& 10%1Qen, dej7t B89 1|
FH YolAEL 02%F AAFAY & Hol P& 2UET B
®, Tintinnopsis spp.c 640%<] AojolA FZHJT. 27579
nauplius 4% d& 27 508% ¢ 148% )X TEEH o,
Codonellopsis spE 24%°14 @FHJUD. 93 2o|dEL
1.6%A FEHAT

Tintinnopsis spp.© WA 243 £d&o] o} FdFLA
AFE 4723200020, |2 E 806% 2 F5A F7170]9 o
oJHERZA 71 Fa% Ao et 224 F nauplius 439
AUFQZAFE 1082028 185% 8 AAFIY 247 ¢
5482 FAm7t HRA A Vet o™, Codonellopsis sp.8l 4
524X SE 242 w9 A Jeg v 5A HolAER 03
02 FFX FUIAOY HolHEE FAY 4 Sle FEoAG
B g X Tintinnopsis spp.ol HE BA S} B3] F7|xo]d]
AAFZeqALE 42 3559 60022 (Park and Cha, 1995;
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Table 3. Composition of the gut contents of postlarvae of
Leiognathus nuchalis by frequency of number, occur-

rence, and index of relative importance (IRI)

Food items Nl(l{;t)’er Oc%lge)nce IRI (I;R;I)
Tintinnids
Tintinnopsis spp. 738 64.0 47232 806
Codonellopsis sp. 1.0 24 24 +
Copepods
Eggs 3.7 14.8 54.8 09
Nauplii 213 50.8 1,082.0 185
Unidentified 02 16 03 +

+: less than 0.1%.

Cha and Park, 2001), Tintinnopsis spp.”t BA B2} Hol
REZAN 232 ¥tk Aol M= Tintinnopsis spp.2] 4
Z84 A7t 141512 (Park et al, 1996), Tintinnopsis spp.”}
Aol HolMEZ FA% RES A} YA AS7HA F
oJEo] ZAY FFA Hgte Ao FolA FFAE Tin-
tinnopsis spp.7t HolBERA 7} Fo% ASE Ygyh

A% g HolWEY M xS B, 44 271U 3§
A4 16~18mm F71Zole] HolBEL 27 do] 125%, &
Z% nauplius 40l 87.5% 1Ak (Fig. . A% 1.8~2.0mm
9 Aojol ) 277 e AL 95%0|10 L, 24 F nauplius
Aol 248 262%% 27)0 vigtoq Zadgd x7de BF
HA 499D 542 FF Tintinnopsis spp.¢t Codonellopsis
spd 24& 47 524%9 119% 2 %ok H4F 20~40 mm
o] el 2747 ¢ ZAL 00~65%°% 2, 84F naup-
lius A S 24& 123~254%°l3Ach.

Tintinnopsis spp.c 72.5~833% 2 A JEIS 2™, Codonel
Iopsis sp.8] 4L 00~35% 2 wsith wepy 27lde 24§
nauplius f40] FFA #oje HolWEZA 4 FadH, A
A7 20mm 0|43 ol e 27w Qe %D Tinti-
nnopsis spp.d] XA %] A& Frlete 27)15H A4%d &
2% nauplius F49 ¥l &o] Aoz A FIHEF
&9 AF 9SS EE 041~0.60 mm/sol 2, £2F nauplius F+4
2 0.12~023 mm/s2 FEHNEZFY #9427t B2} (Buskey
et al, 1993). 2HEZ Z7]dE HA%7] 4% &4F nauplius
FAT G 44T Aoz 4AEE, YAEN F9H0) 7t
ol et FEARERE AT 5+ 9A He A2z A48

Zoll A FEE Hol|AEY HT MASE Tintinnopsis spp.9
A% FA% 16mmolAe 1 AAE FFEHA gkey, 4%
A AMsE F7H8 38mm ol delAE HT 90 AAT
#2EUd (Fig. 2. 24F nauplius F4L F43 1.6~1.8mm
AXNE 06 AFIREH, 38 mm oleME L57HAZ F7tstsloh

BEAEs 44 z7)de ZFo] 50umed FL 27F nauplivs
FARE A8 4R wet 49 V7t Stk B
& 2Z4F nauplius #4< 4438 % (Cha and Park, 2001).
o7k AA{UA & HolE Azt JHse e APXY
obate] Ao} (Sardinops sagax)® B (Engraulis mordax), &
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Fig. 1. Composition of the gut contents according to size of
Leiognathus nuchalis larvae.
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Fig. 2. The number of food organisms in the gut contents of
Leiognathus nuchalis.

78 0] (Trachurus symmetricus) 2% oFJ 2} (Arthur, 1976), VoI %
¢} Leiostomus xanthurus$t Micropogonias undulatus (Govoni et
al, 1986), £9 X229 Rhombosoler tapirina®t Ammotretis rost-
ratus (Jenkins, 1987) M= YeEUE HFOR ofFeolA 4it3
o2 yehe @4t a2 £ 439 F53] IRl 4
Asdr FH & Yolg Addte ZF ¥ &3 ¥, Tintinnop-
sis spp.9F Zol A7Vt viEA AT HoAEY AAFE F7)
AN7e Bog @4 BYrh

AR Wl @ HolAEY JuFsAAFE IANA
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16~18 mm A Tintinnopsis spp.© 1°+E1 = A4&A] go} 02
2 JERY (Fig 3). 93 2479 nauplius F4-& 437502
2 ol ot 7] Ho|ABEA ul & Fastgrt 28y 18~20
mm Al Tintinnopsis spp.& 1,59422 HolAEZMY FQ%7}
7M™, 247 nauplius FAL 911022 I 957 7
28R 20~22mmol A Tintinnopsis spp.= 5080.12 $8%
7t 43 7t es, 8% nauplius AL 59482 oS 7
239t 22~40mmo A Tintinnopsis spp. = 4,2639~7061.49)
Ao, nauplius FA8-E 6000~2049.7¢ WS Bt

—&— Tintinnopsis
—0— Codonellopsis
—a— Copepod nauplii
—e— Copepod eggs
—x~— Unidentified
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Fig. 3. Index of relative importance (IRI) of food items in the
gut contents of Leiognathus nuchalis larvae,

£ A7 AdolM AFYFESFIEL F 1594 2F/E, HUT
7624 ind/L7F 28 E AT (Table 4). FEHEFF7E 2 2¥8%
EEFAEY 609% 5 AAFHLH, K477} 280%E AR
. FEFANEZFY Tintinnopsis spp7t AA ] 392%, Codonel-
lopsis sp.€ 16.6% & A3 g oD, 8779 ¢ 56%, nauplius
AL 24%8 AAA o] & 4 EfiTol HAY 838%E A
A i

B 7oA FFR FrIR Y HolHEd dfF HgdE B
¥, Tintinnopsis spp.& 79 #AAAe 392%2 L3349y
Z UWEES 7138% 8 AA s AHAAFI} 031010, whetA
F5 2= F71#ko)7]9 Tintinnopsis spp.& ¥ 43 3e Aoz
VERST (Table 5). 8£2F nauplius F48L F9 83dMe
24%E AAGFoH, FRUEEANE 213% 5 A3} A4
A7 —0.03°1Ath kA nauplius A4S F9 A X3
© H&E A3 o2 JEetbt 84 % 43 Codonellopsis
spol W ARidRse 24 —0208 —-0892 &9 #& BY
FFA Ao7t AsEA ¥e A2 Yegtt. 53 Codonellop-
sis spoll W¥ HAIZEE S 22 AL2 YENT

FEX TRl HAF] wE 2t Ho| W Eo] tfat Mg
o wists 4B (Fig 4), % FAHNEFFY Tintinnopsis spp.<
4% 16~18mmolME A A4stA gk —1.0001U02H,
A 18~20mmiANE 0.42 F7H3AL, A% 20mm ©

Table 4. Mean abundance and composition of microzooplank-
ton in Kwangyang Bay from 22 May to 3 August,
1995 (Cha and Park, 2000)

Abundanc mpositi
Taxa pundan € Co ‘;:s)mon
Tintinnids
Leprotintinnus sp. 14.5. 19
Tintinnopsis spp. 299.2 39.2
Stenosemella spp. 177 23
Codonellopsis sp. 1269 16.6
Favella sp. 72 09
Polychaete larva 33 0.4
Cladocerans
Evadne sp. 19 0.2
Copepods
Eggs 430 5.6
Nauplii 1714 24
Barnacle nauplii 6.5 09
Decapods
Crab zoea 04 0.1
Bivalve veliger 320 42
Echinoderm larvae 59 0.8
Urochordates
Oikopleura sp. 24.3 32
Unidentified 84 1.1
Total 762.4 100.0

Table 5. Electivity indices (E) of food items by postlarvae of
Leiognathus nuchalis

Food items Ri¥ (%) Pi¥ (%) E
Tintinnids
Tiniinnopsis spp. 73.8 392 0.31
Codonellopsis sp. 1.0 16.6 -0.89
Copepods
Eggs 37 56 =020
Nauplii 213 224 -0.03

V Relative abundance of prey category i in the gut
D Relative abundance of prey category i in the environment

Aol e 031~037% Ho T g HolA ol uidte] dggo] vf
% & Re =2 JeR Codonellopsis spe BEE 274 &9
FAE Bgon, gy —10024 HIEst W 2k &
459 nauplius #A % @& Tintinnopsis spp.9t& 2 A A&
de MY ke FAE Ho Hidte ALE YEye
U, 20mm oM E FE ¥9 FAE B9 H3E7t w3

FEAe QAT i HolMEe i HeAe] Frtety
Tintinnopsis spp.®l W3 H3x7t S718H9 L™, 82 nauplius
AT ol B NZTe Y3 gt 2ade FFE 1Y
t}. Codonellopsis sp.ol AT &4 BAJ ) dE3tA &
B RAog dehdd

2PE5EEYIAE FAM Tintinnopsis spp.t 98 olFe ¢
oA HoBEZA FaAel &4 &tk (Mendiola, 1974; Arthur,
1976; Minami, 1982; Petersen and Ausubel, 1984; Nakatani, 1991).
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Fig. 4. Electivity indices of food items in the gut contents of
Leiognathus nuchalis larvae,

a8y FERAME M F4F Yo BEEZ Uy FEAE
Folg A4 E Z#u Al Aoz AZd oy Sl
FEAY AoldHE ¥ F Uk YPFHLR AL oFe 47
#E ddte 297w :IEM 2539 Aol 44F 44
° AoZ 42A ¢tk (Huh and Kwak,
Rt & M3EEA)
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h

W°1-4 Hold¥ g st KW, Tintinnopsis
spp.E AUF_AAFY 806% & AA st FFX AoldA AR
°V§€ o)}, Tintinnopsis spp= 9 FANNE &
g ALY 392% 5 ZAAFAL FoMe 138% 8 A5
o -r*&i]ﬂ 9 Asdhe Ao et FEAT A3
et ol g Fof vigt Medgo] Fotste] Hol M Ee A Tintinno-
psis spp.7t A AFE Hgo] F7HYY. ol FEAI AZg
a2t f45g0 S8 FYSE7 vy ®E Tintinnopsis
sppol A& EYgo| FriEy] BEoz wddnt
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23
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FFH Fi1A01e) HoAEH A4S A 913d 19959
o g FgUA AJY F5X] Frixoly FREEE ARG
FEA F7)R09 BN BEE Ho)AEY FhHe 847 1@
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nauplius f44°) &2 839k (185%). Tintinnopsis spp.
e F4 8AdMe 23 EEEFIEY 392% 5 AASAY, F
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ZAol BUG. ARFA et Fuly HelGEY 27t F78
A 3 ARG} FrstAen, HoldEe] ud MeAo] F7t
3.

Z'I-Al.o‘

2 A7E A% AR Yol F4 BT AF4
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