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Feeding Habits of Acanthogobius elongatus from the Kunsan Coast
Intertidal Zone, Neacho-do in the West Coast of Korea
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To know the food chain of an intertidal community, feeding habits of Acanthogobius elongata were studied
by analyzing stomach contents. A. elongata were monthly collected and the environment conditions of the
habitat were investigated in the intertidal zone of Naecho-do, Kunsan from july 1993 to june 1994.

Ratio of stomach contents to weight of A. elongata was 1.78%, and fullness of stomach showed a similar
value to ratio of stomach contents to weight. Fullness of stomach was increased twice a day in the morning
and the afternoon. The most important food item was copepods amounting to 54% of the total stomach
contents. Of these, Paracalanus parvus was most abundant in spring, Calanus sinicus in summer, Acartia sp.
in autumn, and Calanus sinicus in winter. Degree of overlapping for the food items between seasons was not
very high, except between spring and summer. There were little differences in feeding habits among the size
groups. For all size groups of A. elongata, the occurrence rates of copepods, decapods, molluscs and cirriped
larvae were high. As the fish grows, those of amphipods, polychaete larvae, isopods, cumaceans and
stomatopods increased gradually. The importance index of the major food items was in the order of Calanus
sinicus, Corycaeus affinis and Acartia sp..
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Table 1. Environmental factors in the intertidal zone of Naecho-do studied areas from July 1993 to june 1994

Date Temperature () Salinity pH Sediment
Water Sediment (% Water Sediment w 0
July 16, ’93 285 279 21.68 7.6 88 64.2 2.81
Aug 19 33.2 273 26.82 81 89 76.2 2.58
Sept. 11 254 26.3 2741 7.8 8.8 58.6 2.35
Oct. 16 19.3 186 2701 7.9 8.7 624 1.74
Nov. 19 15.2 15.0 2501 7.8 85 54.7 203
Dec. 15 45 35 23.70 8.0 89 50.9 1.67
Jan. 30, 94 8.0 6.5 25.72 7.9 838 53.3 2.33
Feb. 25 6.2 42 25.86 81 9.0 51.2 1.95
Mar. 17 18.6 135 2351 78 86 50.8 2.38
Apr. 28 26.0 22.6 26.71 8.1 9.0 726 223
May. 13 215 214 27.02 8.0 9.2 485 197
June. 11 276 29.1 24.54 7.9 8.9 50.7 2.12
Mean 19.5 18.0 2542 7.9 88 578 2.18

W : Water content (%), O : Organic content (%)

Fig. 1. Location of the sampling stations.

2. HBALE

ol YUHEES S
At & W oo JUEE T REEEE B
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Table 2. Date of catch and number of specimens of
Acanthogobius elongatus collected from

Naecho-do
Number of Range oE bobdy

Date specimens length (cm
July 16, 1993 15 1.7~6.9
Aug. 19 15 13~52
Sep. 11 15 1.3~53
Oct. 16 14 16~42
Nov. 19 14 24~43
Dec. 15 15 2.1~40
Feb. 25, 1994 10 2.3~42
Mar. 17 14 25~45
Apr. 28 15 1.7~54
May 13 14 38~63
June 11 15 1.8~6.5

Total 156 1.3~6.9
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Fig. 2. Monthly variations in the ratio of stomach

content to weight of Acanthogobius elongata
from 1993 to june 1994.
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Fig. 4 Daily changes in fullness of stomach of Acan-
thogobius elongata.
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Table 3. The composition of food items in the stomach of Acanthogobius elongata and in the intertidal zone

of Naecho-do from July 1993 to june 1994

Food item Frequency Stomach Habitat
N % N
Polycheata larvae 19.8 93 1.39 486
Mysidacea 176 80 119 240
Isopoda 12.8 40 0.60 79
Amphipoda
Caprellidea 132 63 0.92 100
Gammaridea 10.3 48 0.71 42
Euphausiid larvae 175 82 1.22 56
Copepoda
Acartia sp. 62.3 660 9.83 913
Calanus sinicus 724 874 13.02 1,354
Corycaeus affinis 69.0 763 1136 1,156
Labidocera pavo 25.7 248 3.69 720
Microsetella sp. 164 170 2,53 492
Paracalanus parvus 58.2 579 8.62 1,099
Pontellopsis sp. 314 147 219 272
Sinocalanus tenellus 30.1 188 2.80 413
Cladocera
Fvadne spinifera 19.8 93 1.39 130
Podon sp. 12.2 76 113 84
Decapoda
Natantia larvae 57.2 357 532 833
Aceles japonicus 26.7 189 2.82 558
Leptochela gracilis 25.1 157 2.34 331
Reptantia larvae 253 190 2.83 641
Mollusca
Bivalvia larvae 385 227 3.38 979
Mactra veneriformis 29.1 136 2.03 668
Meretrix lusoria 116 76 113 225
Gastropoda larvae 39.8 176 2.62 615
Cirripedia larvae 489 229 341 341
Fish eggs 13.3 116 1.73 46
Invertebrate eggs 152 121 1.80 48
Diatoms
Asterionella japonica 217 102 152 47
Coscinodiscus sp. 13.6 47 0.70 567
Nitzschia seriata 245 153 2.28 921
Pleurosigma sp. 187 81 121 466
Unidentified items 32.9 154 2.29 i
Total 6,714 100 15,399

1978; Helfman, 1981) 2 3tgled], HELE HHEE
oA copepods, decapods, molluscs 5°¢] F2 FAHIL,
FA44 olfe HaelEE UEle Fo Hol fittol
PR 7tgtttn AzZhgc

Table 32 YUE& & 283 =Ho|WEFH REKM
A AP HES AT dHE Ho F #EAH
ZEXRAE JuU LB F83 HolAE BE

Ase 6724MA Ak A& ET AAA A AR 57}
71 wol 288 AL copepodsEA AUl EZolAE 54.
04% 9 MkHE BHEr, Chung et al (1990)°] 274
W= Favonigobius gymnauchen $1H-EEA copepods
7} 6515% 9 2AHE BEctz Eud A% Im (1989)
o] 2L Chaenogobius mororanus® $HEE4 co-
pepods7} 80.7% & A& 3 ATk B Aol vls}
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Table 4. Seasonal changes in toal number of individuals of each food item in the stomach contents of Acan-
thogobius elongata and in the intertidal zone of Necho-do from July 1993 to June 1994

Species Stomach Habitat (indiv./m,)
Sp. Su. Au Wi Sp. Su. Au Wi
Acartia sp. 40 435 160 5 106 470 318 18
Calanus sinicus 155 602 48 69 406 791 132 25
Corycaeus affinis 247 418 75 23 381 541 174 59
Labidocera pavo 133 86 23 6 241 296 178 4
Microsetella sp. 59 97 5 9 135 315 28 14
Paracalanus parvus 311 156 85 27 294 300 357 148
Pontellopsis sp. 30 81 18 18 58 188 20 6
Sinocalanus tenellus 60 104 20 4 58 315 37 3
Natantia larvae 165 146 37 9 279 402 146 6
Acetes japonicus 55 110 18 6 128 368 58 4
Leptochela gracilis 33 103 17 4 73 217 39 2
Reptantia larvae 53 80 53 4 136 219 195 19
Bivalvia larvae 52 136 32 7 307 614 55 3
Mactra veneriformis 29 88 15 4 137 468 58 5
Gastropoda larvae 46 99 29 2 183 274 150 8
Cirripedia larvae 50 104 73 2 104 164 69 4
Nitzschia seriata 49 77 25 2 155 492 265 9
Table 5. Degree of overlapping expressed by Horn's
100 index between seasons on the food items
] in stomach contents of Acanthogobius elo-
ngata from Naecho-do July 1993 to June
801 = 1994
LA [ v / Season Spring  Summer Autumn  Winter
é 60 1 : B i Spring -
g st Summer 0.601 -
S a0l £ 1B st Autumn 0.544 0.389 -
a B { 5 Winter 0233 0142 0325 -
201] ngg : 290 & decapods, molluscs, diatoms 58 08 %
|| ] AAx7t 2832, NHAANAE molluscs, diatoms,
EA A A e decapods 59 0.2 Be A7 AT B,
Body length(Cm) JNEEE 2T HEDS ROl P 2 Holagol
— ZH3 HEHEE B Acortia sp., Calanus sinicus, Co-
I Copepods FFEH Decapods [] M°H“S‘Sj rvcaeus affinis, Paracalanus parvus, natantia larvae 2 cir-
Fig. 5 Composition of the major food items in the  fiped larvae SoIA 489% o[del 5& IWAMES

stomach of Acanthogobius elongata.
A:1.0~19cm, B:20~29cm, C:3.0~3.9
em D:4.0~49cm, E:5.0~59cm, F: 6.0~

6.9 cm
e AR E BAT oL Afo] a1 FHE
Ao Mgt HolHEY EXPFo] M2 g2 gF
9l Aoz AZrH

ANEEANA #ZH copepods T AY B2 AL Ca-
lanus sinicusZ 13.02% 9] 2AUE BJ=y

ER 91 vY.

E359 JUEEdAN AdE Fg HojdEY &
S 4B, Bolle Paracalanus parvus, & B€
Calanus sinicus, 7Y NE Acartia sp, A&NE Calanus
sinicus7t 74 Hol £ 3 A (Table 4).

HELF APE 2 HolAF9 Z2HYFS Y,
Ao Z7ieh FAGlel AA HolBE F copepods’t
B3t 54.51%, decapods’t H 12.96%, molluscs?t Hit
894% 2 zHE Yok £¥ A% 1.0~49cm
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Table 6. Degree of overlapping expressed by Horn's index between the size groups on the foed items in sto-
mach contents of Acanthogobius elongata from Naecho-do July 1993 to June 1994

Body length(Cm)

Bodgalneglgth 10~19 20~29 30~39 40~49 50~59 60~69
1.0~19 -
20~29 0.664 -
30~39 0.784 0.864 —~
4.0~49 0.773 0.817 0.949 -
5.0~59 0.631 0.795 0.849 0.858 -
60~69 0.791 0812 0915 0.920 0910 —~
il 0.3 'l
6.0-6.9 L —
DN I S IDIIN LN .
| Aff
5.0-5.9 FEfl———res 3 1
4 g 0.21 It
4.0-4.9 ) g
i £
3.0-3.9 o ) e
I i @
9 o.
2
2.0-2.9 ey ' -
1.0-1.9 ESFE— — ’
LKL T SRR I XX

0 1 2 3 4 5
Richness, Evenness, Diversity

Richness L] Evenness [__] Diversity

Fig. 6 Margalef's species richness, Pielou’s evenness
and Shannon-Weaver's species diversity of
food items of Acanthogobius elongata.

R A e AA HolAE 5 diatoms’t FT 807% 9 =
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toms7} 16.04% 2 4938 £ AW S JeR) A (Fig.
5). 0] & Baek (1969)°] 7 cm ©l3t9] E45 Synechogo-
bius hasta®lA] B0l 24 copepods$ decapodsE FE Al
o}8Qq kil § B8} Chung et al. (1990) 2 Im (1989)°
7tz gARES 45Y5A oo tlFES cope-
pods7t AR Ytk At A9 AU
ARL Fa HoAE FHES AWRY, AR
FHE/ HRE we ¢S nged 2 FoAM §3% o
2 oo 06012 M B g, A5FH AL Aol
01428 7H¢ v BHEEE YEdo, 3 A4F Abl9

Fig. 7

Hol4go) A% 2

Food items

Indices of importance of the major food
items in the diets fo Acanthogobius elongata.
A : Polycheata larvae, B : Acrtia sp., C: Cala-
nus sinicus, D : Corycaeus affinis, £ : Labido-
cera pavo, F: Microsetella sp., G : Paracala-
nus parvus, H : Sinocalanus tenelus, 1: Nata-
ntia larvae, ] : Acetes japonicus, K: Lepto-
chela gracilis, L : Reptantia larvae, M : Bival-
via larvae, N : Mactra veneriformis, O . Gast-
ropoda larvae, P : Cirripeddia larvae, Q : In-
vertebrate eggs, R : Nifzschia seriata.

23 A% AololE Wol4

2ol Az gate A2 ¢ & AU (Table 5.

oA AR Fo YolME HEEES BY, AX 3.
0~39cme A# A% 40~49cme A AtolellA 0.949
2718 =& EEEE 291, A4 1.0~19m® AFH
AR 50~59cme] A ArololA 06312 7HE W EH
g2 Jehgloy, B5 06 o4 &g B A ¥
so] @2 "ol & wde 1gA AA gus A
& % ATk (Table 6).
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F0 HolME HHE HHo] Je YoHEY &
E2EHRE(M)E Y, A4 10~19cme AdA 3163
o7 A3 5L e, A% 20~29cm? AolA 30042
74 e e Uehhod, AAF e F9 ¢ Aol
gk (Fig. 6).

HEYE] 7 FFY HolHES o= Y= 2 TFF3}
A BAF=IIE Yehile HEERR (S BY, A%
50~59cm9 RNA 08852 7H3 ¥ &L, A% 3.0~
39cme AA 08272 M B @ HAvd Fa
0.8639) HFEEHRHES vetdof, v d 52 HEEHER
£ B34 (Fig. 6).

i, AE5o] 4 ue}t FaIs HolH 29
SHMS dolry] 98 F8 HolWEd UF LiEE
HNE ZHEYE, AF 50~59em? AdA 442302
M EE S, A 30~39mY Ao 413622 7}
A e g Bed Hi 43099 HEE FE e
il (Fig. 6).

FQ Ho|AES # {7} Ho|2A AA g HFE
dolu 7] fJate] EEERHE AL F4E By Cp
lanus smicus7t 02542 748 ¥ & R UL, Corycaeus
affinis (0.236), Acartia sp. (0.179), Paracalanus parvus (0.
170), Natantia larvae (0.134) ¢ €02 &2 gL U
R (Fig. 7). 9714 EEEREVF & Hol4 B2
copepodsZ A JELFo] 714 o] WA E AL co-
pepods® Azt ),

£ )

MEnel A4ste AEYEY A4A 4% HAL
shobatol Qiot AMRHES] HolAlgel Bt A1

.
e

Ag dx 199349 79 5H 1994 68 7HA A
Yz g 134 JEFES HHEA Hx
4% 2, S-S BAME 5O BALRS =
Abstgioh.

2 A B B £22 45~332C, Bl
35~29.1C, %‘v‘i'—L 21.68~2741%, 34 pHE 7.6~81,
EE pHE 85~92, A AFTTFL 485~762% 2 KH

4 %71%%1%8 167~281% ¢ HAE JehhAch
HEL5 AWEE ERILE 178%, BREEE A
o =g g veEeH, BREEYE 8% ¥ 24
o %4 27} 3 Z}Bﬂ“‘ 71 eke AEgE HYd 9
EU59 JUEENA 283 HolAE F MAS7} 7]
22 AL copepodsE 54% 2 "ét‘]g 22200 bel=y
AdE F8 HolAEe THILL Eol Paracalonus

Aete NEYS Acanthogobius elongatus®] 42143 421

parvus, S Calanus sinicus, 7o Acartia sp, A&
ol Calanus sinicus ol 7} %ol Z83tuc) A
Hol A& HHEE BF oF Aol ATt A ey
A oA A AteldlMe 1ok 24 gt AZHE
HolBEY Aole A & £ glden, AFY F4
Hol B9 A& B FZ copepods, decapods, mol-
luscs ¥ cirriped larvae 59 €22 o] 2dIH
A %ol 71’—&-?% amphipods, polychaete larvae, isopods,
cumaceans % stomatopods 5] £d &0l HA F7H34
o F9 Aol A g HEERHME Calanus sinicus, Cory-
caeus affinis 2 Acartia sp. 59 Tt
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