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Feeding Ecology of Gavelin Goby (Acanthogobius hasta)
and Fine Spot Goby (Chaeturichtys stigmatias) in

the Jangbong Tidal Flat, Incheon, Korea

In-Soo SEO and Jae-Sang HONG*
Department of Oceanography, Inha University, Incheon 402-751, Korea

Food habits of the gavelin goby Acanthogobius hasta and the fine spot goby Chaeturichtys stigmatias
populations were investigated in the Jangbong tidal flat near Incheon, Korea. Samples were taken monthly
from November 1999 to January 2001. The gut contents of 248 gavelin gobies and 139 fine spot gobies
were analyzed. The diet of the gavelin goby was dominated by the gammaridean amphipod Chitinomandibulum
emargicoxa, the crabs Macrophthalmus japonicus and Ilyoplax pingi, the shrimp Exopalaemon carinicauda,
the bivalve Raetellops pulchella and the macro-algae Porphyra tenera. On the other hand, the fine spot
goby mainly feed on the shrimps Crangon affinis, Latreutes mucronatus, E. carinicauda and Alpheus japonicus,
the gammaridean amphipods C. emargicoxa and Synchelidium miraculum, and the bivalve R. pulchella.
A comparison between frequencies of occurrence and abundance of food items in the gut showed that
crustaceans (gammaridean amphipods, crabs and shrimps) and bivalves were important foods for the two
gobies. However, the main components of the gut contents were different between two species, though
this was probably due to differences in spatial distribution patterns of gobies and their prey items. In conclusion,
both the gavelin goby and the fine spot goby, despite being the related species and co-inhabiting the similar
part of the tidal flat, had quite distinct food habits and low dietary overlap (Schoener's index: 0.4). These
indicated that the two gobies are or were partitioning resources in space and time for maximum uitilization

of available food.
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Fig. 1. Location of the sampling sites in the tidal flat around
Jangbong Island, Incheon, Korea.
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Fig. 2. Size-frequency distribution of Acanthogobius hasta
in the tidal flat around Jangbong Island, Incheon, Korea.
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Fig. 5. Food web of the Acanthogobius hasta in the tidal flat around Jangbong Island, Incheon, Korea (Note that the width
of arrows is based on the IRI value).
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Table 1. Acanthogobius hasta. Contingency table analysis of the size class variation of 10 different categories of food items
found in the gut contents. Values are total number of prey observed in each size, with expected values given in parentheses.

x° are highly significant (***p<0.001)

Prey groups Small fish Large fish Ni 2°
Decapoda brachyurans 158 (182) 184 (160) 342 6.67
Decapoda macrurans 50 (58) 310 (302) 71 0' 43
Gammaridean amphipods 51 (71) 392 (372) 141 2.87
Other crustaceans 77 (79) 72 (69) 149 0' 13
Bivalves 197 (163) 109 (143) 306 15'45
Other molluscs 1 (3) 15 (13) 54 8'53
Polychaetes 8 (6) 27 (29) 76 0' 13
Fish 23 (14) 66 (75) 35 2'44
Others 13 (12) 63 (64) 16 1 -56
Algae 18  (9) 40 (49) 89 0-84
Ni 680 599 1,279 39'05***
¥’ 18.29 20.76 '
Table 2. Acanthogobius hasta. Degree of electivity by the Ivlev index
Food organisms Environment organisms Gut contents Degree of
Number % Number % electivity
Bullacta exarata 239 0.9 34 27 0.5
Chitinomandibulum emargicoxa 6 <0.1 88 6.9 1.0
Diastylis paratricincta 31 0.1 29 2.3 0.9
Diogenes edwardsii 1 <0.1 27 21 1.0
Hemigrapsus penicilatus 8 <0.1 9 0.7 0.9
llyoplax pingi 307 1.1 97 7.6 0.7
Latreutes mucronatus 85 0.3 10 0.8 0.4
Macrophthalmus dilatatus 16 0.1 16 1.3 0.9
Macrophthalmus japonicus 218 0.8 172 13.5 0.9
Moerella rutila 1,081 4.0 16 1.3 -0.5
Monoculodes koreanus 93 04 16 1.3 0.6
Oratosquilla oratoria 175 0.7 11 0.9 0.1
Exopalaemon carinicauda 4,137 154 19 15 -0.8
Pinnotheres haiyangensis 4 <0.1 21 1.6 1.0
Raetellops pulchella 14 0.1 230 18.0 1.0
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Fig. 6. Size-frequency distribution of Chaeturiéhlys stigmatias
in the tidal flat around Jangbong Island, Incheon, Korea.
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Fig. 7. Seasonal variation of diet composition of Chaeturichtys stigmatias caught in the tidal flat around Jangbong Island,

Incheon, Korea.
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Fig. 8. Variations in the diet composition of Chaeturichtys stigmatias caught in the tidal flat around Jangbong Island, Incheon,
Korea.
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Fig. 9. Food web of the Chaeturichtys stigmatias in the tidal flat around Jangbong Island, Incheon, Korea (Note that the

width of arrows is based on the IRI value).

Table 3. Chaeturichtys stigmatias. Degree of electivity by the Ivlev index

Food . Environment organisms Gut contents Degree of
ood organisms Number % Number % electivity
Chitinomandibulum emargicoxa 6 <0.1 126 33.8 1.0
Crangon affinis 2,161 8.0 27 7.2 -0.1
Diastylis paratricincta 31 0.1 22 5.9 1.0
Euspira fortunei 12 0.1 2 0.5 0.9
Latreutes mucronatus 85 03 26 7.0 0.9
Moerella rutila 1,081 4.0 1 0.3 -0.9
Mysids unid. 0 0.0 26 7.0 1.0
Raetellops pulchella 14 0.1 9 24 1.0
Tritodynamia rathbuni 6 <0.1 7 1.6 1.0

n
-

1
EUS MAT e A48 28 AE- A A
= Y954 2 2 s At SolA aAE v e
, T AR RS X Hslo] dgt V1Y E ey
o]thBaik, 1969; Im and Lee, 1990; Lee, 1992; Choi et al.,
1996). ¥ AFAA EGEL ¢20] dsdhe 593 o83
9l 8¥7FA W3] AHEA U wtH F2o0] L2 AET
ZBd) 47} w9t} vk A3 FRG9] d4uty A%
el 2E3 AAEL 520 B2 n2¥EEH 24974
MAF7E FdFH oz HAAY EA3MA] Yol B AR} AolE

:TL
=

B0o]3 rHIm and Lee, 1990; Lee, 1992). T3+ F-2kaieto] A
= ©] Al71el Z3tell g AMAsttirt 2ol FAETE
e Ao® FAH uf QtHChoi et al,, 1996). ]33}
2ol Ao mE dx9 ztole AFAA, HY7AQT
Ee AW 2 MA@, s e the] Aol FollA
L& Apold 717k A A F DA FrH(Lee, 1990; Im
and Lee, 1990). 53] £ AT =& s4FE A5¢
84 Abololl AA7F AHHA %= A0S AA, dFRA}
AGHo g AME F-35-5 o2 Fa=jo] A 7}
ek xols AP3A] Xk H ok E4, AE AP
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Table 4. Variation of size in the diet of Acanthogobius hasta and Chaeturichtys stigmatias in the tidal flat around Jangbong
Island, Incheon, Korea (% F, frequency of occurrence; % N, percentage abundance;% W, percentage biomass; % IRI, index

of relative importance)

Pray organisms

Acanthogobius hasta

Chaeturichtys stigmatias

Small (<180 mm)

Large (>180 mm) Small (<150 mm) Large (>150 mm)

H 9,
Taxa Species name/% IR %F %N %W%IRI %F %N %W %IRL_%F %N %W%IRL _%F %N %W % IR|
Annelida
Polychaeta 256 60 27 14 304 5.9 21 0.5 112 28 + 0.3 125 24 11 0.8
Arthropoda
Insecta Chironomidae unid. - - - - 1.0 05 + + - - - - - - - -
Crustacea
Gammaridean Amphipoda  Chitinomandibulum emargicoxa®® 12.0 82 01 38 10.7 53 + 2.0 242 340 0.7 309 250 336 08 263
Synchelidium miraculum™* 64 15 + 04 4.9 1.3 + 0.2 16.1 105 02 64 167 72 02 38
other amphipods 144 24 + 0.3 157 28 + 04 48 20 + 0.2 126 104 20 16
Cirripedia Balanus sp. - - - - 18 03 041 + - - - - - - - -
Copepoda Copepod spp. 120 286 + 0.9 5.9 1.4 + 0.1 - - - - - - - -
Cumacea Diastylis paratricincta 64 25 + 0.6 107 20 + 08 65 73 02 18 83 32 01 08
Anomura Diogenes edwardsii - - - - 39 45 3.7 1.1 81 20 11 09 - - - -
other anomurans 0.8 0.1 17 0.4 2.0 04 1.0 + 16 04 03 + - - - -
Brachyura Charybdis japonica™* 08 01 06 + - - - - 32 08 04 041 - - - -
Iyoplax pingi* 152 57 104 93 194 97 82 122 - - - - - - - -
Macrophthalmus dilatatus™ 64 18 26 11 1.9 0.7 39 0.3 16 04 + + - - - -
Macrophthalmus japonicus™ 144 104 118 121 194 169 163 226 - - - - - - - -
Tritodynamia rathbuni® 24 04 12 04 3.9 1.3 21 05 65 24 09 08 - - - -
other brachyurans 152 46 28 13 9.7 21 1.8 04 64 16 + 0.1 - - - -
Macrura Alpheus japonicus™® - - - - 29 05 02 0.1 - - - - 83 16 189 52
Crangon affinis** 96 19 29 17 49 08 04 02 226 73 151 186 333 72 212 289
Latreutes mucronatus™* 32 06 01 0.1 49 10 03 02 194 73 49 87 167 64 57 6.1
Palaemon carinicauda™* 40 07 52 09 97 23 89 38 - - - - - - - -
other macrurans 104 18 12 01 7.8 1.4 30 041 48 16 26 03 209 40 146 6.0
Isopoda Isopod spp. 32 07 + + 3.9 0.8 0.2 + - - - - - - - -
Mysidacea Mysids spp. 120 33 01 04 6.9 15 + 0.1 242 89 05 44 292 104 30 91
Ostracoda Ostracoda unid. 24 06 + 0.1 1.0 0.2 + + 1.6 04 + + 42 08 + 0.1
Pycnodonida Nymphon sp. - - - - 1.0 0.2 + + - - - - - - - -
Stomatopoda Oratosquilla oratoria 32 13 08 03 19 03 0.1 + 16 04 05 0.1 42 08 129 17
Tanaidacea Tanaidacea unid. - - - - - - - 16 04 + + - - - -
Mollusca -
Bivalvia Raetellops pulchella®* 136 254 91 178 8.7 95 36 4.0 16 08 + + 125 56 111 64
Moerella rutila™ 40 10 02 02 49 15 03 03 - - - - 42 08 33 05
Laternula marilina™ 24 13 20 03 29 53 23 08 - - - - 42 08 04 02
Mactra veneriformis™ 16 03 + + 4.9 0.8 0.7 03 - - - - - - - -
other bivalves 48 09 18 03 4.9 1.0 2.2 03 - - - - - - - -
Cephalopoda Cephalopoda unid. 16 03 08 01 29 0.7 24 03 - - - - - - - -
Gastropoda Bullacta exarata® 24 07 02 041 58 48 64 23 - - - - - - - -
Reticunassa festivus* - - - - 1.0 02 + + 16 04 + + - - - -
other gastropods 4.8 16 04 03 2.0 0.4 + 1.6 0.8 + + - - - -
Echinodarmata +
Ophiuroidea Ophiurcidea unid. 16 1.2 + 01 2.0 04 + 129 32 647 238 16.7 32 32 21
Others +
Brachiopoda Lingula anatina 0.8 0.1 + + - - - - - - - - - - - -
Nemertinea Nemertinea unid. 16 03 15 041 1.0 0.2 + + 16 04 + + - - - -
Urochordata Urochordata sp. - - - - 1.0 0.3 0.1 + - - - - - - - -
FISH 112 20 113 11 205 37 8.3 23 48 16 32 03 42 08 14 03
Plants Plant unid. - - - - 1.0 03 + + - - - - - - - -
Porphyra tenera 344 63 281 448 427 73 215 432 81 20 44 19 42 08 02 04

Note: intertidal species; *

o] &-E VAL e} 7 1EFo]l A-Hoj9} 22 47
A7) AAE A7) AP TRt Aot whebA
Z-20]2 88 9siA] FHHezE A JRod)
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o FZ2A} ol Aol & Aoz A 3 E95
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71dol| BEE FFste] At Adete AR g A
A THUchida, 1936). A58 o] &3l 48712 AFH A
ol XE Eg Aojo] =7t B Aol 5AoATt AE7t
A defFl EG5F AFA 7= 294 (Lee, 1992) Z2 4-5
Y 7Z(Chyung, 1977; Choi et al., 1996; Kim, 1997; Im and Lee,
1990)°] 3L, ole Yol 5 AT AT T
3} tHSun and Chen, 1993; Kuno and Takita, 1997). TE3+ 4=
T M= 6o zole] ZFo] FRIF 8 YUTH(Im and Lee,
1990). - Aol A% 180.0 mm ©)AFe] E& AA7}F 27290

=

, subtidal (or pelagic) species; **, +, less than 0.1.

1249 =5 195 A-EHAT, 2958 AA 500 mm W]
23 MAY 24L& FF T F UATK(Seo, 2003).
AALEL AF7A B9 300 o] el Majgliz ojFo=
A A AN S K Chyung, 1977; Yamada et al., 1986; Kim and
Kang, 1993), A8iSte] 2RI ME o A Zdste
Zolth. AF7HA B o) et d7E v)$ v sy
A dgol) Aasle MATE U doz =343 Arrt
93} tH(Im and Lee, 1990). 53] W5yt A8k 449
5& F4le] Ze A F2 FHIAL, AL 100.0 mm
Wele] &% MAZF RES A s 280 B ol
Ae EU5T FA13 PR AYS ol g8s AR B
F Ot & 28 UEE 520 B 1HYRE 19 Alo]d|
B4, sY5E 7974 EHsA Fol EWEe] 1AF
- AR B Foll vtk AAE- AN Q1 AR wH]
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FR5 495 QA4 177

Age) me =718 A FAPIOT B W, 2B 495
B Aol Ahg AR, sARE 79 AololE 23)0)7]
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A, &80T, A, 757 2 AAFC)F T ke AA
SE2 4259 (Baik, 1969; Choi et al,, 1996), 44|34 ] Ho]
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AXTES F2 Adshe FALY ojFo 2 d=A
(Baik, 1969). ¥ ZAPME EUSL 97, AR, N7,
ol F, FH TE& FE AA3AL 53 2LolE2ESH
A, ARFEA, AL B FAY Bert ddHes =
k31, 72 Al AM 23.5%E AASAT FH Fe Al
A FRELS HEFE TR RSl AE-E A4tk
A7 ool MAskE JHA astHed e 242730 2
ZFE AT AA7E BFHA(Lee, 1990), EAME
Enteromorpha sp.& 3213 /NA 7 28 Y1z A] 50.0-80.0%5
AR AFHE 1o B 2A9 925G ri(Kikuchi and
Yamashita, 1992). 2181} Kuno and Takita (1997)= 223}
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