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Fig. 1 Sampling stations in saltmarshes of the Yangtze Estuary
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Tab.1 The ecological niche of the dominant fish species in saltmarsh of the Yangtze Estuary

P sh B I £ 2540 5 2 23 A AR S 98 B s 2B 25 AV B
dominant species temporal niche breath spatial niche breadth spatio-temporal niche breadth
JI#% Coilia nasus 1.39 1.35 1.87
&1 Hemiculter leucisculus 0.72 0.78 0.56
i Liza haematocheila 1.07 1.03 1.09
Wl Liza carinatus 1.28 1.21 1.55
NPk FEFifn Pelteobaggrus nitidus 1.58 1.53 2.42
1685 Lateolabrax maculatus 1.29 1.30 1.68
/NHffi Larimichthys polyactis 0.19 0.57 0.11
PU¥E ik Eleutheronema tetradactylum 0.87 1.27 1.11
B JE )T fE 41 Acanthogobius ommaturus 1.37 1.28 1.75
$ir AR ZF IR 2 £ Odontamblyopus rubicundus 1.70 1.48 2.51
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Fig. 2 The IRI indexes of the dominant species
in saltmarsh of Yangtze Estuary
a: Coilia nasus; b: Hemiculter leucisculus; c: Pelteobaggrus
nitidusd; d: Liza haematocheila; e: Liza carinatus; f: Lateo-
labrax maculatus; g: Larimichthys polyactis; h: Eleutheronema
tetradactylum; i: Acanthogobius ommaturus;
j: Odontamblyopus rubicundus.
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Tab.2 The body length, body weight and quantity proportion of the dominant fish species in each
season in the Yangtze Estuary saltmarsh wetland

Fhok A4 body length AT body weight Bt L Bl/% quantity percentage g4 ¥ i /ind
species i Ffl/mm range X £SD /g range X £SD # spring B summer #K autumn total number
a 26-264 93.94+50.92 0.08-56.13 5.44+8.50 2.10 77.78 20.12 333
b 15-108 37.37+21.45 0.04-14.68 1.5743.40 1.88 96.62 1.50 266
c 20-131 71.67+37.52 0.13-34.87 8.48+8.93 29.25 70.75 - 147
d 18-194 37.48+22.35 0.08-96.89 2.24+8.69 17.63 79.63 2.74 1242
e 39-136 83.22+27.84 0.95-38.77 11.95+10.02 1.06 53.19 45.74 94
f 19-439 57.19+42.30 0.14-1038.99 12.28+49.15 36.02 61.58 2.39 1796
g 20-59 34.10+7.09 0.25-4.25 0.89+0.61 95.06 4.94 - 385
h 26-108 76.37+16.67 1.05-20.53 7.96+4.43 - 12.73 87.27 55
i 11-234 70.84+36.02 0.02-159.41 9.18+16.40 2.88 84.15 12.97 694
] 21-265 107.23+£56.94 0.02-25.58 6.01+8.22 8.85 63.42 27.73 339
T a JI6F b, ;oo JEFEEHM; d 1R, e MR L ABHT; g /NI ho DUES A 1 BERIER R M . R R ER R M. <R
R AT

Note: a. Coilia nasus; b. Hemiculter leucisculus; c. Pelteobaggrus nitidusd; d. Liza haematocheila; e. Lateolabrax carinatus; f. Lateolabrax
maculatus; g. Larimichthys polyactis; h. Eleutheronema tetradactylum; i. Acanthogobius ommaturus; j. Odontamblyopus rubicundus. “—"de-
notes the species was not found.
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Tab.3 The spatial clumping index of the dominant
=
24 MRBMESUESR fishes in saltmarsh of the Yangtze Estuary

T A A 528 O 90 D2 25 0 7 o
BT 0-0.99 (K 4), 4 fafoxt 2 il i i) 2 Fi% species clumping Index
A S 1 R R, AT 0.30 i br oo R
A6 A, R 13.33%, HofvhEf- JI#% Coilia nasus 70.2.7 3.74.1 1.44.1
IEI:‘FIE?EJ@{(O) J\i'%‘:@ é@ﬁX¢(014)%iéﬁF 4t Hemiculter leucisculus -0.59 8.68 —0.86
AN, EEEKT 0.30 BYMAFRTA 394, HEFXT % Liza haematocheila 1252 28.11 0.1
K 86.67%, HAH B AT 0.60 HFIXTECA 34 FefiZ Liza carinatus -0.94 -036 0.39
A, EFRXT RN 75.56%, HEEE AT A8 faFh e EFif Pelteobaggrus nitidus 2.01  2.02 0.00
XL R . BRI R g T BE R IR R 161 Lateolabrax maculatus 29.87 31.61 0.26
fa—Pr AR A UF | WIS U pg | iR /N#fi Larimichthys polyactis 18.94  0.12 0.00
PLECAR MR, DUt D Eleutheronema tetradactylum  0.00 —0.87  0.59

AT 23 8] L A58 I EAEATF 0.20~ BERMIUFSE 0 Acanthogobius ommaturus  1.72 13.15  1.14
0.98 (% 4), HEME/NT 0.60 BUFIXIEA 9 4, H IR A UFFE 1 Odontamblyopusrubicundus  2.15  3.23  1.58

BERHIUFFE 8 Acanthogobius ommaturus
B85 Lateolabrax maculatus
JI8% Coilia nasus
& Liza haematocheila
I: PLERIR TR g 8 Odontamblyopus rubicundus
RIR Liza carinatus
_|: VU$8 Sk Eleutheronema tetradactylum
WeBEE B Pelteobaggrus nitidus

&40 Hemiculter leucisculus
L . . : ; - /N#{ 8 Larimichthys polyactis
75 80 85 90 95 100
HABIHE/% similarity

B3 RV R A i e 35 2 T AR 250 5 B SR 28 73 #r

Fig. 3 Clustering analysis of dominant fishes in saltmarsh of the Yangtze Estuary based on ecological niche breadth
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Tab. 4 Niche overlap of the dominant fishes in saltmarshes of the Yangtze Estuary

ft#Fh dominant fish a b c d e f g h i j
a 1 0.74 0.86 0.76 0.76 0.65 0.57 0.67 0.59 0.88
b 0.89 1 0.82 0.86 0.73 0.77 0.20 0.77 0.81 0.85
c 0.74 0.86 1 0.80 0.66 0.66 0.22 0.73 0.62 0.86
d 0.78 0.78 0.87 1 0.81 0.88 0.38 0.80 0.87 0.89
e 0.92 0.74 0.60 0.71 1 0.96 0.76 0.96 0.91 0.94
f 0.70 0.69 0.85 0.99 0.67 1 0.58 0.97 0.98 0.92

0.29 0.14 0.32 0.69 0.35 0.74 1 0.57 0.46 0.58
h 0.67 0.36 0.26 0.26 0.81 0.24 0.00 1 0.94 0.93
i 0.97 0.87 0.77 0.85 0.96 0.80 0.43 0.65 1 0.88
j 0.91 0.77 0.75 0.87 0.96 0.85 0.50 0.67 1

Ta. JIBE b, Efa; e JCEFEPIM; d R e IR £ EH5; g /NI b DUIR T i BERBRFIER R M, j. B IRIR IR R A
Note: a. Coilia nasus; b. Hemiculter leucisculus; c. Pelteobaggrus nitidusd; d. Liza haematocheila; e. Lateolabrax carinatus; f. Lateolabrax
maculatus; g. Larimichthys polyactis; h. Eleutheronema tetradactylum; i. Acanthogobius ommaturus; j. Odontamblyopus rubicundus.
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Tab. 5 Niche overlap of the dominant fishes
in saltmarshes of the Yangtze Estuary

i code a b ¢ d e f g h i j
a 1
b 0.65 1
c 0.63 0.71 1
d 0.59 0.67 0.70 1
e 0.70 0.54 0.40 0.58 1
f 0.46 0.53 0.57 0.87 0.64 1
g 0.17 0.03 0.07 0.26 0.27 0.43 1
h 0.45 0.28 0.19 0.21 0.77 0.24 0.00 1
i 0.57 0.71 0.48 0.74 0.86 0.78 0.20 0.61 1
j 0.80 0.66 0.65 0.78 0.90 0.78 0.29 0.63 0.85 1

a0 JIBF b, B o JEFREHUM; d. 1R; e WIR; £ 4EHS; g
/NECAE b DOFE B e i BERRIIR R A . LIRS IR R £
Note: a. Coilia nasus; b. Hemiculter leucisculus; c. Pelteobaggrus
nitidusd; d. Liza haematocheila; e. Liza carinatus; f. Lateolabrax
maculatus; g. Larimichthys polyactis; h. Eleutheronema tetradactylum;
i. Acanthogobius ommaturus; j. Odontamblyopus rubicundus.
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Characteristics of spatial and temporal ecological niches of the domi-
nant species of fish assemblages in the saltmarsh wetlands of the
Yangtze Estuary

MIAO Zhongbo' %, WANG Sikai***, PENG Biaobiao" %, ZHAO Feng"***, ZHUANG Ping* **

1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai
201306, China;

2. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
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Estuary and East China Sea, Ministry of Agriculture and Rural Affairs, Shanghai 200090, China;

4. Shanghai Engineering Research Center of Fisheries Stock Enhancement and Habitat Restoration of the Yangtze Es-
tuary, Shanghai 200090, China

Abstract: The ecological niche is widely used to study species relationships, biodiversity, and community struc-
tures. It is also an important method to evaluate inter- and intra-species competition and the status of a population
in the community. To understand the community structure and interspecific relationships of fishes in the saltmarsh
wetlands of the Yangtze Estuary (YE), this research examined the IRI (index of relative importance), mean
clumping index, niche breadth, and niche overlap in the YE using fyke net data from May to October 2019. Ten
dominant fish species were collected in three seasons, among which Liza haematocheila, Lateolabrax maculatus,
and Odontamblyopus rubicundus were three co-dominant species. Among the 10 dominant fishes, the temporal
niche breadth varied from 0.11 to 1.70; Odontamblyopus rubicundus (1.70) had the highest temporal niche breadth,
and Larimichthys polyactis (0.11) had the lowest. The spatial niche breadth varied from 0.57-1.53; Liza carinatus
(1.53) had the highest spatial niche breadth, and Larimichthys polyactis (0.57) had the lowest. The temporal niche
overlap of the dominant fishes varied from 0 to 0.99; 34 species pairs (75.56%) overlapped, while 6 species pairs
(13.33%) did not overlap. The spatial niche overlap varied from 0.20 to 0.98; 36 species pairs (80.00%) over-
lapped, but 2 species pairs (4.44%) did not. The temporal and spatial niches of the dominant fishes in the salt
marsh wetlands had distinct seasonal dynamics. Most of the species pairs had spatiotemporal niche overlap
(73.33%), and 48.89% of the species pairs reached significant ecological niche overlap, indicating similarities in
the spatiotemporal distributions of the dominant fishes in the saltmarsh wetlands. However, competition for the
spatial and temporal resources was not the decisive factor affecting the community structure. In conclusion, this
research suggests similar spatial and temporal distributions for the dominant fishes in the saltmarsh wetlands, re-
flecting the competitive relationships between fishes for the utilization of the temporal and spatial resources.
Nonetheless, this competition did not affect the fish community structure. The differences in resource utilization
may be related to the individual fishes’ habits and environment. Further studies of the trophic niches of fish in the
saltmarsh wetlands of the Yangtze Estuary are required to better understand the mechanisms of fish habitat selec-
tion and biodiversity maintenance.

Key words: dominant species; ecological niche; saltmarsh wetland; the Yangtze Estuary
Corresponding author: ZHAO Feng. E-mail: zhaof@ecsf.ac.cn
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Mzl KIORBEHPERTHHRBEE
Appendix 1 Fish caught in the investigation in saltmarshes of the Yangtze Estuary
#7Z= spring HZ= summer 2 autumn
ik species Bk ek MXPEZE g weE MXEZ e &R HXEZE
quantity weight PEFEEC IRI quantity weight PEFE4CIRI quantity weight PEFE%CIRI

#S AL Anguillidae

H 78845 Anguilla japonica 2 34593 215.94 1 65.71 6.68
Y IE Rl Pristigasteridae

fif) Ilisha elongata 1 0.33 2.66
fizFl Engraulidae

JI#% Coilia nasus 7 102.62 118.97 259 899.66  774.19 67 45577 1452.35

K% Coilia mystus 1 0.76 0.49 1 2.06 2.92
WAl Catostomidae

Mg Myxocyprinus siaticus 3 4.35 3.33
iRl Cyprinidae

7 ffi Mylopharyngodon piceus 13 20.75 14.77 1 740.77 111.12

FWEGA Culter alburnus 2 36.95 21.29

#441 Hemiculter leucisculus 5 60.33 73.10 257 67.23  680.00 4 3.82 33.08

D& 4h Hemiculter bleekeri 2 20.27 17.14 27 57.40 83.53 4 8.90 35.31

filj Parabramis pekinensis 8 330.25 104.46 1 74.51 13.53

Bl Pseudobrama simoni 2 30.61 23.45 5 41.34 24.09

fi% Hypophthal michthys molitrix 1 1047.20 401.11

fiif Aristichthys nobilis 4 5.77 8.86

Fe4Efh Abbottina rivularis 1 1.92 0.60 1 0.89 2.75

K fifl Saurogobio dumerili 21 186.96  79.70 2 65.33 29.60

rh Al Rhodeus sinensis 1 0.77 0.49

fill Carassius auratus 2 50.35 35.50 15 1064.15  215.44

fifl Cyprinus carpio 4 4.98 2.14
i iRl Plotosidae

ey B fih Plotosus lineatus 104 392.51  242.10 1 9.03 3.94
#2Fl Bagridae

YLt Pelteobaggrus nitidus 43 813.37  1497.30 4 4.75 2.12

# it Pelteobagrus fulvidraco 1 6.04 3.50
TEEEFL Ariidae

22 figifg G Arius arius 9 83.89 35.84
ARl Salangidae

£ WI4R 1 Salanx ariakensis 8 6.41 7.88
FHEfaFl Synodontidae

Je3k 1 Bombay duck 5 58.19  15.26 11 53.84  146.67
iRl Mugilidae

2 Liza haematocheila 219 61.26 1676.48 989 1084.48 3089.30 34 325.40 683.10

R Liza carinatus 1 25.88 9.09 50 260.70  273.98 43 810.86 1156.37
%%} Hemiramphidae

[8] F % Hyporhamphus intermedius 1 2.63 3.00
AL AL Cyprinodontidae

Bl Gambusia affinis 1 1.29 0.54

(¥4 to be continued)
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(ZLMf} 3¢ 1 Appendix 1 continueed)
/72 spring HZ summer 2 autumn

FIJ species Beht WA MDWEZ g SR MOEZ g &k MW EZ
quantity weight PEFE%CIRT quantity weight PEFEH IR quantity weight P3RS IRI

AL AL Lateolabracidae

1EfiYi Lateolabrax maculatus 647 294258 10010.50 1106 6645.61 6563.23 43 3777.93 3329.32
&Rl Sillaginidae
Z iz Sllago sihama 1 1.71 2.87
fifiBl Leiognathidae
/NEBESR Leiognathus brevirostris 1 0.11 0.43
Al Sparidae
ML Acanthopagrus schlegelii 1 101.69 17.51
k%l Polynemidae
PU$s ik Eleutheronema tetradactylum 7 30.41 11.62 48 412.08 1115.68
N faFl Hexagrammidae
KNt Hexagrammos otakii 2 0.46 5.04 2 0.14 0.85
fiEfa®l Sciaenidae
/NEE£f Larimichthys polyactis 366  242.87  1529.54 19 36.97  22.86
Wk Collichthys lucidus 26 73.12 3558 9 61.23  130.07
fifs Miichthys miiuy 16 51.01 148.00
kit Nibea albiflora 90 284.65 193.76 21 4673 247.16
fillBl Theraponidae
20k f#] Therapon jarbua 2 27.69 18.58
IR @A Gobiidae
BEEEHIMFFE 4 Acanthogobius ommaturus 20 2.65 98.47 584  2535.69 2908.64 90  2816.76 3888.31
1% 2 WRHIS| TR 5 £ Lophiogobius ocellicauda 1 1.38 0.55
PRI ER AR 52 £ Mugilogobius abei 6 5.20 17.46 3 0.31 15.79
Kz Boleophthalmus pectinirostris 20 128.31 188.92 78 586.96 265.27 10 103.19 165.11
Kigsi i Periophthalmus magnuspinnatus 18 62.93 81.27 18 45.63  23.68 13 32.25 77.47
#y%f Periophthalmus modestus 29 1226 39.70 20 23.34 22299
H R Scartelaos histophorus 1 2.33 0.64 6 2.51 32.13
L4 F A Tridentiger trigonocephalus 4 3.69 4.03
Fe4atFpEfa Tridentiger barbatus 1 1.65 1.69 12 8.13 17.30 1 20.01 5.55
PR IR Odontamblyopusrubicundus 30 305.74 516.15 215 1460.32 1372.24 94 240.85 1687.33
fLUFE 1 Trypauchen vagina 9 7.79 74.07
KRR £t Acanthogobius luridus 1 2.88 2.07
4Bl Catophagidae
44k Scatophagus argus 1 8.83 3.91
HHIFL Cynoglossidae
FE IG5 Cynoglossus joyneri 6 254.38 339.15 2 78.46 8.31 9 20.14 26.50
2R T8 Cynoglossus gracilis 20 677.66  454.76
LB Cynoglossus pur pureomaculatus 29 136.35 191.70
JH5 3 Cynoglossus abbreviates 1 41.12 8.64

filiB} Tetraodontidae
58075 Jr il Takifugu obscurus 5 59.28  15.47 5 86.51 77.26




