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Characteristics of the fish assemblages in the intertidal salt marsh zone and

adjacent mudflat in the Yangtze Estuary

TONG Chunfu”
State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China

Abstract: The knowledge about the difference or variation of the fish assemblages among the different habitats is an
important basis for assessing and predicting the impacts of habitat loss or environment degradation on the wetland
ecosystems. The salt marsh in the Yangtze Estuary is facing the threat of erosion and degradation due to the reduction of the
annual sediment supply from the Yangize River. However, the variation of fish assemblages among different habitats of

intertidal salt marsh zone and its adjacent mudflat in the region are poorly understood. In 2006, 2 permanent sampling sites
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were established in Scirpus mariqueter salt marsh and its adjacent mudflat on the intertidal zone of Chongming-Dongtan that
is one of the largest salt marshes in the Yangtze Estuary. Based on monthly trap net surveys of fishes during spring tides
from April to November, the characteristics of the fish assemblages in the different habitats, including the salt marsh and
mudflat, and the monthly variations were analyzed. A total of 1638 specimens of fishes were collected, belonging to 9
orders, 14 families and 22 species, which included 2 freshwater species, 12 resident estuarine species, 5 marine species
and 3 migratory species. The characteristics of the fish assemblages, including the dominant species, were different in these
two different habitats. 13 fish species were recorded in salt marsh, of which the dominant species were the Acanthogobius
ommaturus , Mugil cephalus and Liza carinatus (IRI>20) , and the other species did not show any characteristics of the
dominance (IRI<0.05). 20 fish species were recorded in the area of mudflat, the dominant species was the Mugil cephalus
(IRI>20) , while the other species, including the Acanthogobius ommaturus, Taenioides rubicundus, Liza carinatus and the
Collichthys lucidus had some characteristics of the dominance (20>/RI>10). The major dominant species in the different
habitats were all resident estuarine species. The results from the Yangtze Estuary were different to those from the other
regions in the world. The number of species and individuals, biomass and the species diversity of the fish assemblage
recorded in the area of the mudflat were all greater than those in the salt marsh. The quantitative characteristics of the fish
assemblages , including the number of species and individuals as well as biomass, varied monthly and in different habitats,
while the largest difference was the body length. The mean value and the extent of minimum and maximum values of the
body length for some dominant species were greater in the salt marsh than in the mudflat. The salt marsh was not only the
nursing area for the juvenile fishes, but also an important habitat for the adults. Various factors influence the composition
and distribution of the fish assemblages, including the biotic factors such as its biological characteristics and life history,
the composition and distribution of prey, presence and morphological characteristics of the vegetation, and also the
environmental factors such as water temperature, salinity, fresh water inflow and tidal regime, etc. Further studies are need
to investigate the mechanisms that all these factors operate together upon the fish assembles in the intertidal wetlands in the

Yangtze Estuary.

Key Words: Yangtze Estuary; intertidal; salt marsh; fish
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FIFAGE R Statistica 7. 0 SEATJ7 22 R H 5047 xﬁﬁi%ﬁ%éﬁﬁ(one -way ANOVA) W5 W il A 355
HA WA FEAF LT P B MR B 22 50 SR PR EHIE ¢ K695 53 B AS (] A= 355 #0286 g F) W b 88 A 4028
A2 RAZICEIE (Multiple Regression ) 73 M P FNAS [7] A= 55 W) AP0 AN ABOR A= 9 A9 AH O ME

HRE MK (¢ 4658 . KA Primer 5. 2. 8 AT R RIS AR E & L4545 E ( non-Metric Multidimensional
Scaling, nMDS) HEFF , 43 HTAS ) A= 55 AN [v) 3 A7 40 LS AR RS20 R 40 114 22 00l 2600 DU VR
AR, VIIA Bray-Curtis AHBLZR AR, S5 T A EA AU [ 5 70 R Ail b A7 55 S0 SR SR AR B2 i 22 4k RUBE A2 #53
Bro PSR Z 8K (stress ) AW — > ZZEE B B ZAEPRIE 045 R AU IT {5 2 : 0 <stress<0. 01, 58 2 1] {5 ;0. 01 <
stress<0. 05, AJ {514 ;0. 05 <stress<0. 1, FeAR {5 ;0. 1 <stress<0. 2, 5 —EZF M H ;0. 2<stress<0. 3, JL-F- AT
B ARAE
2 HIREBR
2.1 AFAESE RGNS 2R

T BT R ARt SR AR 1638 2,408 9 H 14 8 22 Bl sk 1 iR, Hoh Mok fads 2 Bl v H

812 b TEHSE S B RS 3 M DGMERI L ERD S A B S AR SRR B 25 5
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Table 1 Characteristics of the fish assemblages in the different habitats

ik St Mudflat ELfE Salt marsh zone
Species % N % B % FO IRI % N % B % FO IRI
#EJE H Cypriniformes
1 KWl Saurogobio dumerili" 0.59 0.62 28.57 0.35 0.00 0.00 0.00 0.00
2 LIBEJFHN Culirichihys erythropterus' 0.08 0.02 14.29 0.01 0.00 0.00 0.00 0.00
fifi# H Mugiliformes
3 fifff Mugil cephalus® 36.43 48.79 85.71 73.04 22.86 23.00 85.71 39.31
4 W Liza carinatus® 6.85 8.46 71.43 10.94 20. 66 13.54 71.43 24.43
5 VUG IhE Eleutheronema tetradactylum® 1.52 1.49 28.57 0.86 0.22 0.77 14.29 0.14
YT H Scopeliformes
6 Je3kthi Harpodon nehereus® 0.25 0.08 28.57 0.09 0.00 0.00 0.00 0.00
&% H Perciformes
7 RFBIT AL Taenioides rubicundus® 9.30 12.16 71.43 15.33 2.42 2.44 71.43 3.47
8 KAt Boleophthalmus pectinirostris® 0.25 0.26 42.86 0.22 1.54 1.05 57.14 1.48
9 SRR Periophthalmus cantonensis® 0.00 0.00 0.00 0.00 0.22 0.03 14.29 0.04
10 P EAES Lateolabrax maculatus® 0.00 0.00 0.00 0.00 2.86 9.80 28.57 3.62
11 BRI Acanthogobius ommaturus® 9.97 16.21 71.43 18.70 45.71 47.90 57.14 53.49
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JUES 6 Mudflat B Salt marsh zone
Species % N % B % FO IRI % N % B % FO IRI
12 BTERERITF e 40 Mugilogobius abei® 0.08 0.01 14.29 0.01 0.00 0.00 0.00 0.00
13 BkMFEE LG Collichthys lucidus® 25.70 4.11 57.14 17.03 1.10 0.39 14.29 0.21
14 /N8 Larimichthys polyactis® 4.82 2.66 14.29 1.07 0.00 0.00 0.00 0.00
15 it Miichthys miiuy” 0.34 0.12 14.29 0.07 0.00 0.00 0.00 0.00
i F Siluriformes
16 HPAEIREYS Arius sinensis®) 1.61 0.50 28.57 0.60 1.10 0.56 14.29 0.24
#EE A Clupeiformes
17 JI5% Coilia ectenes® 0.42 0.29 57.14 0.41 0.22 0.12 14.29 0.05
#I% H Pleuronectiformes
18 ZEWTH B Cynoglossus gracilis® 0.76 0.61 28.57 0.39 0.22 0.06 14.29 0.04
19 HBREE Cynoglossus joyneri® 0.17 1.62 14.29 0.26 0.00 0.00 0.00 0.00
20 JEMI =L TR Cynoglossus abbreviatus® 0.68 0.41 28.57 0.31 0.88 0.35 14.29 0.18
i3 H Acipenseriformes
21 HHEHT Aclpenser sinensis®) 0.08 0.87 14.29 0.14 0.00 0.00 0.00 0.00
#2467 H Anguilliformes
22 B Anguilla japonica® 0.08 0.70 14.29 0.11 0.00 0.00 0.00 0.00

1) IR /K 125 Freshwater fish; ;2) E JEPE 125 Resident estuarine fish;3) W E£A 2K Marine fish ;4) WEfa Migratory fish;% N Vb e
Relative abundance ;% B: # ¥t 4 #) & Relative biomass;% FO . # X 5 B Relative frequency of occurrence; IRI; A X E M 38 EX Index of

relative importance

] EEC R 28 9 H 13 BE20 b, b SRl 1482 10 B, 5 509% 5 FERYEH RN RE FE
146 266 ( Mugil cephalus) (IRI>20) , HAth G345 2 FeH40 1 A 2B 22 J0 MF 52 £ ( Acanthogobius ommaturus) IR
B WR pE 11 ( Taenioides rubicundus) MIZ (Liza carinatus ) FIEEE SISk A 2 60 ( Collichthys lucidus ) HEAT —
B HRAE (20>IRI>10) o

PN, R SR e 5 1 10 B 13 A, P E R T 402 10 B, o5 76. 9% 5 T EARF RO E FE
PRI 2GS BE AR FE A BRI AR (TR1>20) 3 FLAIR /K 2 I3 £ 208 A R0 0 2 A i DX Bl S A
A BRI, BT 2B (% N) AP (% B) AL (% FO) B R ESE/N SO E B
AR FHE DX S M AR (TRI<0.05)

NG HE B 0 £ S R 5 AR A i A A .

ZRETEXS UG DU, DM DX A% 045 b 24 e T e Dgifﬁ
e

SEREFI B A ECEEE 1.5:1, 25 Rk 11 Fh, 45 9 Fh
a2k RYE AR B A 10 5%, A 2 M s e v A b
i, R AR R R 2. 601, AW L

F84{A Index value
T

1. 4:1, JEREMISHPIF ZREVERE BUE , TSR /& Margalef 0

YiFh & & B8 L. Pielou ¥4 7] B 48 %4, i J& Shannon- D J H
Wiener ZFEHERSRC, 1975 TR0 42K TR 2 s PV Divesiy index

2.2 FTRHAFLEAR AT R K FHE B2 RELE SR SR

ﬁ%ﬂﬁﬁ]%‘ﬂﬁi&:ﬁ E"J’fjﬂ%ﬁ‘ ﬂqﬁf%ﬁu m: ﬁ@ \(“‘ %M:& Fig. 2 Species diversity of the fish assemblages in the
i, EAVERFES PRI R KA 225 g dferent ""%t% i
. 5 e p n D: Margalef 1§ 4N Margalef species richness index; J':
SR 1 1 A 49 2 B K T B
3 F)?/j_\‘o 3 ﬁﬁﬁ%\ﬁ E/J:F /JM:{K /jIEEA{Ej(ﬂ:%{E ’ ,f# Pielou #5] FE48 %X Pielou evenness index; H'; Shannon-Wiener Z

IEIL:Z: Iﬁlﬁ%rﬁ]ﬁ—‘%ﬁﬁ ﬁf%*uﬂ_ﬂ:@ﬁl fﬂﬁﬁ'iiﬁ I:F‘ PEFE %L Shannon—Wiener diversity index
PRI 5 22 5 (P>0. 05 ), R R 2 e 0

http ; //www. ecologica. cn



6506 A E = 32 &

PEBEHRANARR AR 0 3 5 TOEREAE BT P AR (P<0. O1) s BEFRE AR I fh b 8 e For e DX Il AR A VS FRT 22 LSt
DX ICTE AR R R/ B 0 2R A e Xl T DU T 4 AR

BRI HE g fa 5 Mugil cephalus ¥k Liza carinatus
Acanthogobius ommaturus
220 - O FHIE _ _
T kil 350 120
2op | DB N *
* HRAH * 110 | *
150 300
* * 100 £ =
160 - w .
il 250 - o *
£ #
E o * —— =1
= o ¥
& * 200 801
5 120 ¥ i
>
3 —_
2 100 - =1 =
&« | - 150 - 4
& 60 |- ¥
o L
T
4 50 | -
60 I # 100 |- =
40 | 40 |- *
50 | *
| = 30
20 ES s
0 | ! | 0 L I I I 20 ! I I !
e O e RHE e R
H: 1% Habitats H:1% Habitats H:1% Habitats

B3 FERBMAREERERKEE
Fig.3 Body length of the major dominant species in the different habitats
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