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Fig. 1 Sampling stations in northern Hangzhou
Bay of the present study
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Tab. 1 Species composition of macroinvertebratesin Northern Hangzhou Bay

2N class

H order

Bl family

A species

HRH 40 Malacostraca
HRH 40 Malacostraca
#RH 40 Malacostraca
HRH 40 Malacostraca
B 40 Malacostraca
#RH 40 Malacostraca
HRH 40 Malacostraca
HRH 40 Malacostraca
#RH 40 Malacostraca
#RH 4 Malacostraca
#RH 40 Malacostraca
#RH 4 Malacostraca
#RH 40 Malacostraca
R 40 Malacostraca
#RH 40 Malacostraca
HRH 4 Malacostraca
B 40 Malacostraca
HRH 40 Malacostraca
15 /£ 44 Gastropoda
15 JE 44 Gastropoda
W54 Bivalvia
HIKBEY] Scyphozoa

+ /& H Decapoda
+ /& H Decapoda
I & H Decapoda
I & H Decapoda
[-/£ H Decapoda
[-/£ H Decapoda
[-/£ H Decapoda
[+ /£ H Decapoda
[-/£ H Decapoda
[-/£ H Decapoda
[-/£ H Decapoda
[-/£ H Decapoda
+ /& H Decapoda
+ /& H Decapoda
I H Decapoda
I & H Decapoda
[-/£ H Decapoda
& H Stomatopoda
e H Stenoglossa
e H Stenoglossa
T4 H Myoida

K UFF} Palaemonidae
K UFF} Palaemonidae
K UFF} Palaemonidae
K EFF} Palaemonidae
BUHFRL Alpheidae
BUHFRL Alpheidae
BUHFRL Alpheidae
XPUF#} Penaeidae
PRIFEL Sergestidae
T HEF} Portunidae

% THEF} Portunidae
Ji B} Grapsidae

Ji Bl Grapsidae
EER} Leucosiidae
FUEF} Matutidae
KR} Dorippidae
18L& F} Calappidae
HFiG AR} Squilidae
FIZEL Terebridae

L GURF} Nassariidae
WG F} Corbulidae

KB IT Palaemon gravieri

K- KB I Palaemon pacificus
M ¥F Exopalaemon carinicauda
4 (G MR Exopalaemon annandal ei
BT Alpheus distinguendus

H AEZ IR Alpheus japonicus

HI| &S5 UT Alpheus hoplochel es

W [G A7 % HF Parapenaeopsis hardwickii
HH[E B 1R Acetes chinensis
=JEtR T Portunus trituberculatus
H A3 Charybdis japonica
Wi 25 25 % Eriochier leptognathus
44 %% 3t J7 % Hemigrapsus penicillatus
K25 Philyra pisum

21 £ 22 I % Matuta planipes

H 7k 5/ Dorippe japonica

1 i it Oratosquilla oratoria
F iR )8 —Fh Terebra sp.
YL LR Nassarius variciferus

BB Jp VT3] W % Potamocorbula amurensis
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Tab. 2 Dominant species of macroinvertebratesin Northern Hangzhou Bay

Z=77 season Fh2 species EREASH %W BUEE /% N IBUIRE S /% F AR E S IR
A% spring & LK IF Palaemon gravieri 15.03 28.24 91.67 3966.66
% R 14T Exopalaemon annandalei 29.59 50.34 91.67 7326.04
MRIETLI 4G Potamocorbula amurensis 22.10 8.60 33.33 1023.62
K2 summer ‘% [G [ UF Exopalaemon annandal ei 9331 96.21 100.00 18952.41
B autumn g 4 peik palaemon gravieri 10.69 14.01 100.00 2469.69
“% R 14T Exopalaemon annandalei 62.51 78.90 100.00 14141.46
=JE# T Portunus trituberculatus 17.03 1.17 91.67 1668.01
A% winter & [LKIEIF Palaemon gravieri 38.46 50.16 91.67 8123.43
KT #HRE T Palaemon pacificus 28.28 13.76 50.00 2102.06
% R 4T Exopalaemon annandalei 12.81 27.79 91.67 3721.82
TCEMES Y BRI, EATTXT A AR S DT FE 2 R 77.81%(3% 3).
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25 BTEARITS S

SIMPER Zr#r$8 i, Xt T 2140 9 AR BLE sk
R v ) AR G IR L B IR R R
R, B4l AR 2R 5Tk R i
90.26%; X 1T ZH 21 PN AFARLPE BT R 258 45 v 174 1L 780 e
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Tab.3 Speciescontributing over 5% accumulative similarity within a group and over 5% dissimilarity between groups
[ H&HH) IM#H (k) I4-TT4H
N . group | (winter/spring group) group Il (summer/autumn group) group I - group Il
ﬁ;’yé species
HRARLE TR/ % HR I DUHRA/% A5 TIHRA/%
similarity contribution similarity contribution  dissimilarity  contribution
% [L 1 4F Exopalaemon annandalei 20.76 41.59 31.22 56.52 12.56 21.75
=R T4 Portunus trituberculatus 8.52 15.43 9.05 15.67
KPR T Palaemon pacificus 5.61 11.23 5.78 10.01
&[G A Palaemon gravieri 18.69 37.44 8.95 16.20 5.56 9.63
g T.30] W % Potamocorbula amurensis 4.98 8.62
& 1 ¥F Exopalaemon carinicauda 3.79 6.56
H A gL U Alpheus japonicus 3.22 5.58
100 100
Q Q
Q Q
NS g 80 < 8 80f
= . = E #Z¢ spring
B2 60 % winter RS 60 | W=-0.143
o o .
% .% ﬁ%= -0.101 § % A % abundance
B 3 A abundance g% = 40 o A= bi
g 40 o 4R biomass § Y18 biomass
Q Qo
20 L L ) 20 oL L J
1 10 100 1 10 100
FhJEHEF species rank FhJ&HEF species rank
100 100 [
8 8
s 2% <29
g = g #Z autumn
=]
o
@ o % B2 summer @E 80 W=-0.074
S :ge o W=—0.008 K E A¥& abundance
Bk g A % abundance Bk g 70 o H=¥j & biomass
° o A& biomass 5
92 SL L J 60 “L 1l Ll
1 10 100 1 10 100
FIEHEF species rank FhIEHEFF species rank
K3 BUMIE LR B TR HESh W RE VR 1) ABC 2k b W Gt HH
Fig. 3 ABC curves and W value of macroinvertebrate community in Northern Hangzhou Bay
Fz 4 MM IMEE FRSEE R EE
Tab. 4 Rangeand average of environment factorsin Northern Hangzhou Bay
. i)/ °C temperature ERJE salinity JKIR/m depth
Z=75 season
F-H41H average JuHl range SF-21{H average J5 F range F-H41H average 75 Bl range
K72 winter 10.1+0.8 9.4-11.6 123+1.6 9.8-14.8 8.1+x1.2 6-11
# 2 spring 20.3%0.7 19.3-21.3 10.7+2.4 7.2-15.5 8313 7.3-11.7
X 2% summer 30.9+0.5 29.9-31.8 6.6 2.0 4.2-10.5 8.5+1.2 7.4-11.7
# 2 autumn 192£1.0 18-20.5 11.4£2.6 8.1-15.6 8.5+1.5 6.5-11.8

BRI VAT G B R P MR B AR 4—8 1128,
55 FC AT MR JLF- JRl AR A7 A B0 2R 0, B0 ey 0
WA 3—7 A, BRI BT, S

Fof ) S e iR, L Pl SR P T e R AR
(FERMEFFHIRENCY 8.59), J il filEh v #y
E7 RIS LA b1 EpIVANISE ST o LUl [ s S S e 2
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Community structur e of macroinvertebratesin northern Hangzhou Bay

WANG Miao, ZHOU Xuan, HONG Bo

Fishery Inspection Monitoring Center, Shanghai Fisheries Research Institute, Shanghai 200433, China

Abstract: Hangzhou Bay, which is located in northeastern Zhejiang Province, is a typical subtropical estuary. Be-
cause of the bay’s rich food resources, many fish, shrimp, and crab species migrate from deep sea waters to
Hangzhou Bay for spawning and feeding. However, recent coastal pollution and overfishing have seriously dam-
aged the bay’s marine environment and fishery resources. Some commercial species, such as Exopalaemon
carinicauda and Portunus trituberculatus, have declined or disappeared, which may contribute to the collapse of
the marine ecosystem. Macroinvertebrates are one of the most important groups of marine organisms in estuaries
and play an important role in estuary food chains. Therefore, the current macroinvertebrate community structure
and condition of the marine environment in Hangzhou Bay must be studied in order to provide scientific informa-
tion for the ecological remediation efforts in Hangzhou Bay. The macroinvertebrate community structure of
northern Hangzhou Bay was characterized, based on a field investigation of fishery resources in February, May,
August, and November of 2016. The investigation focused on species composition, seasonal variation in macroin-
vertebrate community structure, and the relationship between the community and environmental factors. Macro-
invertebrates were captured at 12 sampling stations using a beam trawl of 20 m in length and 4 m in width. The
beam length was 6 m, and the opening height of the net was 2 m, with the smallest net mesh of 25 mm. Trawling
was performed at 1.5—4.4 knots for 15-63 min at each station, and water temperature, salinity, and depth were
recorded at the same time. Index of relative importance, cluster analysis, and multivariate statistics were used to
analyze species composition, dominant species, and community structure characteristics. A total of 22 species (18
genera, 15 families, 5 orders, and 4 classes) were captured during the study. Decapoda dominated, accounting for
77.3% of the total species number, followed by Stenoglossa, which only accounted for 9.1%. Five dominant spe-
cies were identified (Palaemon gravieri, Palaemon pacificus, E. annandalei, Potamocorbula amurensis, and Por-
tunus trituberculatus), and E. annandalei was a dominant species during all seasons, whereas P. gravieri was a
dominant species during winter, spring, and autumn. CLUSTER analysis and non-metric multidimensional scaling
(NMDS) indicated that the macroinvertebrate community of northern Hangzhou Bay could be clustered into two
groups at 44% Bray-Curtis similarity level. Group I was classified as the winter/spring assemblage, whereas group
I was classified as the summer/autumn assemblage. Group I consisted of 19 stations in February and May, and
Group II consisted of 21 stations in August and November. The dissimilarity between Group I and II was as high
as 57.76%, and analysis of similarity (ANOSIM) indicated that community structure of the two groups was sig-
nificantly different (R=0.4, P<0.01). BIOENYV indicated that the macroinvertebrate community structure of north-
ern Hangzhou Bay was closely related to water temperature and salinity (correlation coefficient: 0.39). The present
research indicated that the macroinvertebrate community structure of northern Hangzhou Bay is simple and that
the main dominant species were small shrimps. There was a significant difference in the seasonal variation of the
macroinvertebrate community structure of northern Hangzhou Bay, and the dominant species varied each season.
Water temperature, salinity, and the ecological migration of dominant species probably impact the replacement of
macroinvertebrate community structure in northern Hangzhou Bay, and the macroinvertebrate community struc-
ture of northern Hangzhou Bay is seriously disturbed.
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