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Fig. 1 Location of sampling sites in the Yangtze Estuary
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Tab.2 Frequency percentage in the food of different aquatic stomachs in the Yangtze River Estuary

e F 44 Species Y JEC ARG fEfV/J WEUKAY) %5 B 2 Empty stomach rate
No. Plankton Benthic Nekton (%)
R E 38R}
1 1548 Muraenesox cinereus 0 333 66.7 0
EFASR
2 H A% Engraulis japonicus 100.0 0 0 0
Rk Coilia mystus — — — 100.0
4 Tt Coilia nasus — — — 100.0
[ SIS I ooy 3
5 Wl 1lisha elongata 34.8 33.1 32.1 0
(VAR Y
D IK4& Hemiculter bleekeri 100.0 0 0 20.0
FHWE B8 Culter alburnus 60.0 0 40.0 0
8 fiji Parabramis pekinensis 57.1 429 0 0
fifi o H @k
9 T A Pelteobagrus fulvidraco 73.7 26.3 0 17.6
10 38 F A Pelteobagrus nitidus 83.9 16.1 0 0
11 KWyt Leiocassis longirostris 24.4 333 4.3 0
TR E Jedktafkl
12 ﬁ%ﬁ;[iﬂrpadon nehereus 40.0 32.0 28.0 19.0
iy H ik
13 R Chelon haematocheilus 100.0 16.7
14 i Mugil cephalus 100.0 8.0
% H Sk
15 VU %6 Lk Eleutheronema tetradactylum 222 55.6 22.2 0
firi) B 687 H SR
16 #REE Pampus argenteus 50.0 50.0
17 K8 Pampus cinereus 80.0 20.0
fifi T B JRGFR
18 HHE AL Lateolabrax maculatus 16.7 56.7 26.6 3.7
i) H A R
19 /IN¥& 4 Larimichthys polyactis 37.5 25.0 37.5 13.3
20 WSk M B8 £8 Collichthys lucidus 25.0 62.5 12.5 12.2
21 6 Miichthys miiuy 75.0 25.0 0 333
22 5 Ui f.Nibea albiflora 50.9 39.1 10.0 8.7
i H o PR R
23 FLUF B2 4 Trypauchen vagina 100.0 0 11.1
24 Fi BRIR  UF R #1.Odontamblyopus lacepedii 100.0 0 9.1
25 Fe iR R 4 Tridentiger barbatus 66.7 33.3 0
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ik 2
26 P R 5% £8 Acanthogobius ommaturus 51.7 493 0 14.28
27 7 MR IR 1. Chaeturichthys stigmatias 52.0 48.0 0 7.1
28 i R RHEL IR 18 #4 Lophiogobius ocellicauda 80.7 14.3 5.0 0
[apASEp
29 RV Repomucenus olidus 84.6 15.4 0 21.4
i) H S
30 &4k Scatophagus argus 50.0 50.0 0 0
BE H ORISR
31 R AL 6 Sinobdellas inensis 100.0 0 0 0
A v
32 FEWI 215 5 Cynoglossus joyneri 45.7 54.3 0 11.4
fifi 2 i
33 TR & R Ty il Takifugu xanthopterus 61.7 27.3 11.0 8.3
THHEN IR
34 % K H R Exopalaemon annandalei 100.0 0 0 61.8
35 H )& (4R Exopalaemon carinicauda 80.0 20.0 0 55.5
36 E g KB IR Palaemon macrodactylus 100.0 0 0 57.1
37 %R Squilla orarotia 94.7 5.3 0 441
38 IR KHE U Palaemon gravieri 100.0 0 0 56.7
39 rh AR YR Solenocera crassicornis 75.0 25.0 0 42.86
40 HEEUF Leptochela gracilis 100.0 0 0 77.0
41 H A G Alpheus japonicus 100.0 0 0 77.0
42 = CHR T & Portunus trituberculatus 78.6 0 21.4 60.0
43 H A3 Charybdis japonica 80.0 20.0 0 61.5

e (DB ORI KB, P22, BRIFE, BFEERIFE. 2IFE). MBS e B0 H). £
R FIRMEREEI. BEI). Trekahik, @mon. . M QURMEMREHOFRRMES. WAk, KIEE. WK,
WL, 2RI B, B, ERAE, WER. SR, A, RN EREIFEH . ZAF BT H). BRIFE, S
K HRRE KREHK, BRI ERENK. RN, WK, WBHER. WSRE QSRR EIEALAREHH . N\

ENCEIEH S % &

Note: (1) Plankton taxa including planktonic algae, jellyfish, copepods, krill, ostracods, planktonic amphipoda (Suborder hyperiidea),
chaetognaths, plankton gastropods (heteropoda), crustacea, roe, et al. (2) Benthic taxa including benthic algae, sponges, polyps, coral,
polychaetes, sipunculoidea, mosses, scaphopods, cirripede, cumacea, benthic amphipoda, mysid shrimp, isopoda, stomatopod, macrura,
brachyura, ophiuroid, seaurchins, crinoidea, et al. (3) Nekton taxa including fish and cephalopod (decapoda, octopoda) (From Zhang et al.[m)
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tn: v [E B AN (Acetes chinensis)s 74k,
SRS, BHEGTTE H B KEE(Pampus cinereus)~
FLUER PR . (Trypauchen vagina) i [QHR 7 7 5%
(Odontamblyopus lacepedii)~ &R (Sinobdella
sinensis), B8 JE H 1) V1 K4 (Hemiculter bleekeri), fif§
T B 82 (Chelon haematocheilus)- i(Mugil ceph-
alus), 7% B (1) H A& (Engraulis japonicus)~ R
(Coilia mystus)" "t . BLAb, SFITCHHESH I A
TR v, ARG H AR SR (Alpheus japonicus)-
% IR A YN Exopalaemon annandalei). & IR R
(Palaemon gravieri). BIgKE U (Palaemon macro-
dactylus)~ & FAMNE. carinicauda)s .

Q)R A BV 12 SR RIS B A, i
VORFERNG, 2 8 T A BT I 38, LR A
Fo R DI, BB W L. MR REE N
. BIEETE B 1 i (Pelteobagrus fulvidraco)-
65 T Fifh (Pelteobagrus nitidus), B B 118 R
ifi{(Repomucenus olidus)~ B JF&RIER J% . (Acantho-
gobius ommaturus)~ 7 YR JE fi(Chaeturichthys
stigmatias)~ FeZRiN T (Tridentiger barbatus) 1
(Miichthys miiuy)~ 4%k (Scatophagus argus),
& B Wk (Parabramis pekinensis), S H H W) 21
515 (Cynoglossus joyneri), ¥ B 11 71655 (Coilia
nasus)' FL1UFP . BEAR, 2R TG HESIY) = AR T
(Portunus trituberculatus)~ HAEF(Charybdis ja-
ponica) NJEAED
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Tab. 3 Trophic levels of aquatic animals in the Yangtze Estuary
during 2016 to 2017 and in the 1990s
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(G Hemi
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(e =yi| P
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it -
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VAN RSZ RN A i)
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S
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i R IRl AR B £
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Ui . Nibea albiflora 23
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xRAF R
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SV AR
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B R AT £
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e LR FE . Tridentiger
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Fig.2 Comparing the trophic level of 12 fish species in the Yangtze Estuary in the 1990s and during 2016 to 2017
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Fig. 4 Food web of main aquatic in the Yangtze Estuary
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TROPHIC STRUCTURE OF FOOD WEB AND ITS VARIATION ON AQUATIC
ANIMALS IN THE YANGTZE ESTUARY

XU Chao"?, WANG Si-Kai', ZHAO Feng', YANG Gang' and ZHUANG Ping"’

(1. Scientific Observing and Experimental Station of Fisheries Resources and Environment of East China Sea and Yangtze Estuary,
Ministry of Agriculture, East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090,
China; 2. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China)

Abstract: In order to provide basic information for protecting and rational utilizing resources of the Yangtze Estuary,
feeding types, trophic level, energy flow, and food web, 43 aquatic animals were studied by using stomach content ana-
lysis. The species were classified into four groups according to their feeding habit: plankton feeding, benthic feeding,
nekton feeding, and mixed feeding (benthic and nekton feeding). Among the samples collected in this study, the plank-
ton predators were dominant accountings for 39.53%, and the nekton predators had the minimum dominancy, account-
ing for 11.63%. The results of trophic level showed that according to the dietary habits, these aquatic animals can be
also divided into 3 different groups, which herbivorous consumers were dominant, and accounted for 76.75%, while in-
termediate carnivorous fish had the minimum dominancy, accounting for 4.65%. Through the overfishing and environ-
mental degradation, the trophic levels of the 12 common fish in the Yangtze Estuar were generally lower than those of
the 1990s, the average trophic level dropped from 3.80 to 2.87. According to each consumer’s stomach content, this
study determined the benthic algae and phytoplankton, and organic detritus, including particulate organic matter
(POM), as the main producers of the Yangtze Estuary aquatic food web, and drew their own energy flow. Eventually,
based on the nutritional relationship among different aquatic animals, this study proposed a simplified model for the
Yangtze Estuary aquatic animals’ food web.

Key words: The Yangtze Estuary; Aquatic animals; Feeding habit; Trophic level; Food web



