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Tab.1 Number of A. ommaturus from each size class sample in each season
/mm size class spring summer autumn winter total
<70 0 45(9) 0 1(1) 46(10)
70~109 0 50(10) 28(7) 28(6) 106(23)
110~149 6(0) 2(0) 167(29) 19(0) 194(29)
150~189 7(0) 0 81(15) 0 88(15)
>189 11(7) 0 11(3) 3(0) 25(10)
total 24(7) 97(19) 287(54) 51(7) 459(87)
Note: Number of empty stomachs is given in parentheses.
1.2 (IRT) = F (N+ W)
’ (IRT) =L 2 100%
, D IRI
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OLYMPUS SZX9 _ B S R < 100%
GERENDE s
, Kruskal-
Wallis ;
(IRT)
13 R IRI ,
IRI R
(W) (N) (F) (3 2 13 2
[12] > >
(IRT)"~, (4]
m i ’
) = P R *100% (furthest neighbor)!">™'7),
fs AN (Euclidean distance);
M=t 100%
i NS Spearman (rs)
o W ¥ , Ts —1~1,
r=— A H0n
™ 7s<0 , >0 , =0 R



916 23
r=1/r=1 e, 12 37 ( 2
(Kruskal-Wallis) (IRI%  74.67%),
(72.21%) (90.62%) ,
SPSS19.0 (Exopalaemon
carinicauda),
2 61.84% 53.35%, (Exopalaemon
2.1 annandalei),
, 2.33% 10.72%
x2 KIOKERENE&EREYFIZEEM
Tab. 2 Diet composition of A.ommaturus in the Yangtze River estuary
%
prey item N /4 F IRI
Decapoda 10.36 72.21 90.62 74.67
Exopalaemon carinicauda 7.39 61.84 53.35 70.77
Exopalaemon annandalei 0.86 2.33 10.72 0.66
Exopalaemon modestus 0.28 1.30 3.75 0.11
Palaemon gravieri 0.06 0.52 0.8 0.01
Acetes chinensis 0.04 0.08 0.54 +
Alpheus japonicus 0.02 0.02 0.27 +
Leptochela gracilis 0.04 0.01 0.27 +
unidentified decapoda 1.67 6.12 20.91 3.12
Mysidacea 84.01 0.96 13.94 22.70
Mysidacea sp. 84.01 0.96 13.94 22.70
Pieces 1.63 23.24 21.18 2.35
Taenioides rubicundus 0.41 11.56 5.09 1.17
Acanthogobius ommaturus 0.11 3.10 1.61 0.10
i} . Liza haematocheila 0.39 3.74 4.83 0.38
% Hemiculter leucisculus 0.04 0.96 0.54 0.01
Collichthys lucidus 0.02 0.11 0.27 +
Coilia mystus 0.02 0.01 0.27 +
fify Miichthys miiuv 0.02 0.04 0.27 +
unidentified pieces 0.62 3.72 8.31 0.69
Crabs 0.71 2.36 9.92 0.16
Helice tridens tientsinensis 0.06 0.66 0.8 0.01
Eriochier leptognathus 0.08 0.19 1.07 0.01
Chiromantes dehaani 0.08 0.05 1.07 0.01
Macrophthalmus japonicus 0.04 0.20 0.54 +
Macrophthalmus abbreviatus 0.06 0.09 0.8 +
Metaplax longipes 0.02 0.05 0.27 +
Eriocheir sinensis 0.02 0.02 0.27 +
Uca arcuata 0.02 0.04 0.27 +
unidentified crabs 0.36 1.06 4.83 0.13
Euphausiacea 2.63 0.14 3.11 0.09
Pseudeuphau siasinica 1.58 0.06 2.04 0.07

( to be continued)



917

( 2 Tab. 2 continued)

prey item N w F IRI
unidentified Euphausiacea 1.05 0.08 1.07 0.02
Gastropoda 0.17 0.62 2.42 0.02
Bullacta exarata 0.11 0.59 1.61 0.02
Elachisina sp. 0.04 0.02 0.54 +
unidentified Gastropoda 0.02 0.01 0.27 +
Bivalvia 0.1 0.07 1.34 +
Corbicula fluminea 0.04 0.01 0.54 +
unidentified bivalvia 0.06 0.06 0.8 +
Amphipoda 0.1 0.104 0.81 +
Corphium volutator 0.06 0.1 0.54 +
W Themisto gracilipes 0.04 0.004 0.27 +
Stomatopoda 0.02 0.15 0.27 +
Oratosquilla oratoria 0.02 0.15 0.27 +
Isopoda 0.04 0.026 0.54 +
Cleantioides sp. 0.02 0.02 0.27 +
Synidotea laevidorsalis 0.02 0.006 0.27 +
others 0.06 0.04 0.81 +
Anthopleura sp. 0.04 0.03 0.54 +
eggs 0.02 0.01 0.27 +
B IR1% 0.01.
Note: “+ ”indicates IR1% less than 0.01.
2.2 %72 sping 1 J
A Z winter 4
b
K75 summer 2
(34.69%), (27.38%) =
(20.28%); (43-85%) #kZ& autumn 3
o o 0 5 10 15 20 25
(38.1%); (72.67%); FR=CHE RS Euclidean distance
(85.02%) (10.6%) .
. Fig. 1 Dendrogram of the cluster analysis of the dietary
composition of 4. ommaturus in each season
27.38% ~ 85.02%, : P
4 2 (1, R <70 mm
: (41.48%)
b b
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Tab.3 Weight percentage (W) and occurrence frequency (F) for major prey groups in diets of each size class of A. ommaturus

%

/mm
size class item Pieces Decapoda Crabs Mysidacea Euphausiacea other
<70 w 41.48 22.01 0.23 8.26 8.26 19.76
F 16.67 25 2.78 38.89 19.44 13.89
70~109 w 5.35 82.11 4.15 6.2 1.24 0.95
F 15.85 63.41 14.63 25.61 4.88 14.63
110~149 w 8.41 87.23 1.78 0.94 0.08 1.56
F 12.12 95.15 8.48 9.09 0.61 6.67
150~189 w 31.89 64.71 2.61 0.16 - 0.63
F 36.99 76.71 9.59 1.37 - 6.85
>189 w 68.59 27.52 3.89 - - -
F 46.67 33.33 13.33 - - -
Note: “-”indicates none.
, 52~285 mm Kruskal-Wallis R
5 2 (2, (P<0.01),
70 mm , 70 mm (5.01%),
, 70 mm (3.86%) (2.04%), (1.26%)
, 70 mm 5
(29.17%), (13.73%),
N 2
71~285 mm 4 (£>0.05)
2 189 mm , I
. *4 FAREEVHHEHERNNELNERREE
fix 5 Tab. 4 Feeding intensity of A. ommaturus in each season
70~189 mm 3 , %
’ feeding inten- . .
sity spring summer autumn winter
110~149 3 empt
J PY 2917 19.59 18.82 13.73
150~189 4 stomach rate
70~109 2 stomach full-  2.04£1.53 1.26£1.07 5.01£2.56 3.86£1.92
>189 5 ness index
<70 1 T 7 : : ,
0 5 10 15 20 25
B E Euclidean distance .
( 95 Kruskal-Wallis
2 >
Fig. 2 Dendrogram of the cluster analysis of the dietary (P<0.05)
composition of 4. ommaturus in each size class ’
(<70 mm)  (1.21%),
2.3 )
( 4 (>189 mm) (5.84%)
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, (>189 mm) (40%), ,
110~149 mm (14.95%), (P<0.05)
®5 FARAKERERNELNERREE
Tab.S5 Feeding intensity of A. ommaturus among size classes
%
/mm size class
item <70 70~109 110~149 150~189 >189
empty stomach rate 21.74 21.70 14.95 17.05 40.00
stomach fullness index 1.21£1.51 2.81+2.91 4.92+3.50 4.34+3.98 5.8443.55
24 , 5
Spearman (P<0.01),
, (P<0.01) ,
, 11
(r=0.263, n=261, P<0.01) ; (
( ), 132 mm, 7.71 g)
451 » 6
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Fig. 3 Size-related variation in mean body length of
E. carinicauda in A. ommaturus
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Feeding habits of Acanthogobius ommaturus in the Yangtze Estuary

ZHU Meiguil’ 2, YANG Gangl, ZHANG Taol, ZHAO Fengl, PENG Xinyuel’ 2, YAN Guangsongl’ 2,
ZHUANG Ping'

1. Key Laboratory of Marine and Estuarine Fisheries Resources and Ecology, Ministry of Agriculture; East China Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: The Yangtze Estuary is the largest estuary in the Pacific West Bank and is an important spawning ground,
feeding ground, wintering ground, and migration route for fish. Acanthogobius ommaturus has potential economic
value, but few studies have been performed on this species. A feeding study is important to understand the biology
and ecology of a fish species, as well as the fish community and entire ecosystem structure and function. Domestic
and foreign scholars have conducted some studies on feeding of 4. ommaturus, but no study has been conducted in
the Yangtze Estuary. The feeding habits of 4. ommaturus were investigated in 459 individuals collected bimonthly
from the Yangtze Estuary (June 2014 to May 2015) by analyzing their stomach contents. The prey items included
12 groups and 37 prey species dominated by decapods. The prey groups included Mysidacea, fish, and crabs, and
the advantage prey species were Exopalaemon carinicauda and Mysidacea sp. The prey items were similar to
those reported previously from Jiaozhou Bay, Bohai Sea, Laizhou Bay, and the Huanghe Delta; however, the ad-
vantage prey species were not the same. Thus, the habitat of the prey determined the dietary composition of 4.
ommaturus. The dietary composition of prey consumed varied seasonally. Decapods were the most important
group throughout the year, whereas mysidacea and crabs were predominant in spring, fish were predominant in
summer, and mysidacea were eaten mostly during winter. The seasonal variation in prey items was closely related
to the life cycle of the fish. Dietary composition also had clear ontogenetic variations; fish <70 mm standard
length (SL) consumed juvenile fish, mysidacea, and euphausiacea, those 70—189 mm SL consumed shrimp and fish,
and those >189 mm SL mainly consumed fish. The species and size of prey items were highly significantly dif-
ferent among body lengths. A cluster analysis for season employing the Euclidean distance index revealed one diet
group in autumn, and another for spring, summer, and winter. The cluster analysis for ontogeny revealed a diet
group <70 mm SL and another group = 70 mm SL. Feeding intensity also varied seasonally and during develop-
ment. The Kruskal-Wallis nonparametric rank test and a contingency table revealed that the mean stomach full-
ness index of 4. ommaturus varied seasonally (P<0.01). The percentage of empty stomachs did not differ among
seasons (P>0.05), but the mean stomach fullness index and percentage of empty stomachs varied during develop-
ment (P<0.01). The feeding intensity of fish was lower during winter than that during autumn, which may be re-
lated to the reduced number of prey and temperature. Feeding intensity was higher during summer than that during
spring, which may be related to larger fish size. A strong positive correlation was found between body length of
prey and that of A. ommaturus (r=0.263, P<0.01). Predation by A. ommaturus increased gradually as mouth parts
developed with growth. Moreover, mean prey weight and mean prey number increased with increasing body length,
which is consistent with optimal foraging theory.

Key words: Acanthogobius ommaturus; Yangtze estuary; feeding habit; optimal foraging theory
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