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R 2019~2020 FA L RBIEBHAB RBENMEZMBERKH 10 MIBHM

Tab.1 The top 10 dominant species with highest IRI value of the macrobenthic assemblages in Zhoushan and adjacent waters during

2019~2020
IRI
2019 2020
Edwardsia sipunculoides 451.80 74.11 255.36
Sternaspis chinensis 84.99 123.05 102.88
Kuwaita heteropoda 588.37 161.12
Diopatra chiliensis 81.52 49.95 67.5
Ehlersileanira incisa 116.52 41.51 76.92
Maldane sp. 55.38 111.54 80.3
Lumbrineris cruzensis 316.68 87.54
Nemertea 2752.89 616.99
Typhlocarcinops canaliculatus 16.27 393.08 142.44
Protankyra bidentata 45.68 128.31 84.79
49.72%, 10 s (Alpheus japonicus) (Nassarius succinctus)
, 6
2019~2020 , 23.14%
2 2.3
(12.76%), (2.68%),
(15.95%), (11.57%), (16.62), 2019~2020 s
(31.54%), (7.87%)
(1.02%) , 3 22019
iz 1~10 4.67
(d) 0~1.85, 0.96;
, 29.30% 9.22% 7.86% (H) 0~2.23, 1.24;
6.83% , 334 (d)
, 10 , 6 0.74, (H") 1.00;
, (Moerella jedoensis) 6.40
(Oratosquillina inornata) (Nassarius (d) 1.26, (H")
hepaticus) (Paracaudina chilensis) 1.58 2020 ,

R2 20192020 FRALRBIEEFHAERMEHIZLXBFNFESENE

Tab.2 The macrobenthic abundance and biomass from Zhoushan and adjacent waters during 2019~2020

/% /(ind./m?) 1% /(g/m?)
3.63 1.32 31.54 1.76
57.36 20.83 12.76 0.71
15.49 5.63 2.68 0.15
8.41 3.06 11.57 0.65
10.32 3.75 15.95 0.89
3.82 1.39 16.62 0.93
0.38 0.14 1.02 0.06
0.57 0.21 7.86 0.44

100.00 36.32 100.00 5.59
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Tab.3  The richness index and diversity index of macrobenthos in Zhoushan and adjacent waters during 2019~2020
(d) (H")
Z1 5 1.13 1.48
72 8 1.71 2.02
Z3 6 1.41 1.75
Z4 6 1.16 1.59
z5 1 0 0
Z6 3 0.74 1.10
2019 71 5 1.18 1.56
Z8 10 1.85 2.23
Z9 3 0.74 1.10
Z10 6 1.20 1.41
Z11 1 0 0
Z12 2 0.37 0.64
4.67 0.96 1.24
z1 7 1.71 1.89
z2 11 2.24 2.17
z3 7 1.71 1.83
z4 9 2.08 1.96
z5 3 0.77 1.04
z6 3 0.71 1.05
2020 z7 9 2.12 2.03
z8 8 1.82 1.91
z9 5 1.42 1.61
z10 5 1.27 1.47
z11 1 0 0
z12 6 1.59 1.75
6.17 1.45 1.56
1~11 6.17 (d) ;
0~2.24, 1.45; (H) 0~2.17, , ,
1.56; SIMPER 5
5.00 (d) 1.21, , 9.80%
(H" 1.35; SIMPER
7.80 (d) ,
1.80, (H") 1.85 , 2020 , 2020
, 19.97%, 2019 11.23%
2019 R 2019
37.79%, 55.14%;
2.4 2020 )
Cluster  ( 2) 64.39%
, 95.52%
17% 5, PcoA ( 3) ,
, 2020 79 711 s ANOSIM statistic R=0.459,



1590 53
0r E
2020
v 2019
20 -
40+
o
=
@
60 -
80~
100 - X X X
A . vyVvyVYYVYY v vVvyVvyVvyYVyy
O O O O O O OO0 O OO0 OO OO O O OO MO O O O O
AN AN AN AN AN AN ANANANANTT T AN~ AN ™ v« v v« v« v
O O O O O O OO0 0000000000000 0O OO
AN AN AN AN AN ANANANANNNANANANANANNANNANNNANAN
N O NTO - NI MO~—~ANOMFTWOWOO O© «— WO —N~NANOD
ENNNENNNNNEN‘NNNNNENENNEN
EFN
2 2019~2020
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Tab.4 The Pearson bivariate correlation coefficient between pairs of important environmental factors
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o P<0.01 ()
oo, 10 6
hw ; ,
( , 2009; , 2012); ( , 2006)
, , 59 (mud owls) (Jose et al, 2014),
( , 1955; , 2006); , ,
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, 2011) e ( , 2006) i (Jumars et al, 2015),
( , 2009) , ,
(Townsend et al,
20006)
(Santos et al, 1983; Ruiz-Navarro ef al, 2019), ,
( , 2017) ( ,
, 2017),
(Fukumori et al, 2008), , ( , 2010) ( ,
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,2014) ( , 2020) ( ,
,2018) ( ,2016) , ,
3.2 (Snelgrove
et al, 1994) 1996~2009
122°30'~123°30'E , 12 g/m’ , 2019~2020
, 5.59 g/m?, ,
(Fan et al, 2014), 1.0mm 0.5 mm ,
( , 2008), ,
1988~1989 2015
( , 2008), 124°E 5~10 ,
( , 2007), ,
0.142 g/m* ( ,2017)
( ,2011) , —
(5,  2019~2020 ,
(56 ) (36.32 ( ) ( ;
ind./m?) 2019~2020 1992), ,
56 , 1988 102 (Meng et al, 2021),
2009 4 84 1996~2005 69 , 2019~2020
1988 2009 1996~2005 2019~2020 122°00'~123°30'E,
, 124°E 2020
( , 2009; , 2011), 2019
1988~1989 , 3
(2011)
(190.8 ind./m?), ,
, (2002)

b

x5 EZTHEALBBAEREHNMYHEE. FE. EVENNEMHTT
Tab.5 The shifts of species number, abundance, biomass, and dominant species reported from Zhoushan area in the past three decades
/(ind./m?) /(g/m?)
1988~1989 102 33.6 2.20 ( ’
1990)
1996~2005 69 41.3 12.46 ( ’
2009)
2005.07 44 33.00 12.45 — ( ’
2008)
(Aglaophamus dibranchis) (
2009.04 84 208.5 11.62 ’
(Goniada maculata) (Cossurella dimorpha) 2011)
2012~2016 — — — ’ ( ’
2020)
(Nassarius siquijorensis)
2015.05~10 27 15.34 0.142 (Nucula faba) ( 201 ’
(Pista cristata) N
2019~2020 56 36.32 5.59 (Nemertea) 12
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COMPOSITION AND MAIN ENVIRONMENTAL FACTORS OF MACROBENTHOS
COMMUNITY IN SEA AREA OF ZHOUSHAN ISLANDS, ZHEJIANG

SONG Chen', XU Li-Ting', WANG Xiao-Bo>?, MENG Zhou', HAN Qing-Xi'
(1. School of Marine Sciences, Ningbo University, Ningbo 315832, China; 2. Marine Environmental Monitoring Centre of Ningbo, SOA,
Ningbo 315012, China; 3. Yuzhi Environmental Technology (Zhejiang) Co., Ltd., Ningbo 315199, China)

Abstract To understand the characteristics of macrobenthic community composition and its internal correlation with
environmental factors, a survey was conducted at 12 stations in the sea areas of Zhoushan Islands in 2019~2020. The
composition and structure of macrobenthic community were scrutinized by means of abundance, biomass, index of relative
importance (IRI), cluster clustering, PCoA analysis, and Pearson correlation analysis. The main environmental factors
affecting the macrobenthic community in this sea area were analyzed. The results showed that a total of 56 species of
macrobenthos were collected in the waters of Zhoushan during the two voyages, including 28 polychaetes, 8 crustaceans, 7
mollusks, 6 echinoderms, 3 cnidarians, 2 nemertea species, 1 species each of sipuncula and chordata. The two-year average
abundance and biomass were 36.32 ind./m” and 5.59 g/m’, respectively. Nemertea was the largest contributor to the
abundance, while Edwardsia sipunculoides and Protankyra bidentata were the largest contributors to biomass. The total
number of species, richness index, and diversity index of macrobenthos in 2020 were higher than those in 2019, and they
were greater in the waters of Zhoushan Islands in the two years than those in the adjacent sea area. The most important
environmental factors were water depth, bottom water salinity, and nitrate nitrogen (NOs). These three environmental
factors were significantly correlated with each other. With the increase of salinity, the water depth increased gradually,
while the nitrate content decreased significantly, and the species number, abundance, and richness of the community
increased significantly. This study provided basic data and scientific basis for the understanding of the succession of
macrobenthic community in the coastal waters of the East China Sea.
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