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A comparative study of macrobenthic community under different mariculture

types in Xiangshan Bay, China
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1 Laboratory of Marine Ecosystem and Biogeochemistry, SOA, Second Institute of Oceanography, SOA, Hangzhou 310012, China
2 College of Life Sciences, Nanjing Normal University, Nanjing 210097, China

Abstract: Xiangshan Bay, located on the east coast of China, is a semi-enclosed bay with slow rate of water exchange.
Pollutants from aquaculture systems that released to the bay are not effectively dispersed to the open sea. The adverse
environmental impacts of aquaculture development has now become a matter of urgency to the region. This paper presents
the results of a comparative study of macrobenthic communities under three different mariculture areas including sea tangle
culture area, oyster-culture area and fish cage-culture area in Xiangshan Bay in February 2009. 73 species of macrobenthos
were identified, including Polychaeta, Mollusca, Crustacean, Echinodermata and Others. Polychaeta and Crustacean are
the major groups of macrobenthos in the investigation areas. The dominant species are Yoldia similis, Grandidierella
Japonica , Dosinia laminate, Cultellus attenuatus, and Scapharca subcrenata in the sea tangle culture area, Yoldia similis,
Eunice indica, Sthenolepis japonica, Amphioplus japonicus in the oyster-culture area, and Amphioplus depressus, Mitrella
bella, Nassarius wvariciferus, Diopatra chilienis, Protankyra bidentata, Amphioplus japonica, Marphysa sanguinea,
Sthenolepis japonica, and Scapharca subcrenata in the fish cage-culture area, respectively. The average abundances of
macrobenthos in sea tangle culture area, oyster-culture area and fish cage-culture area were (132 +71) ind/m’ (94 +91)
ind/m’ and (210 +132) ind/m’, respectively. And the average biomass of macrobenthos in sea tangle culture area, oyster-

culture area and fish cage-culture area were (26.51 +11.06) g/m’,(53.03 £61.94) g/m’ and (108. 80 = 73.56)
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g/m’, respectively. The abundance and biomass of macrobenthos have significantly differences among the different
mariculture areas and sampling stations. The abundance of macrobenthos in the sea tangle culture area did not differ from
those in the oyster-culture area and the fish cage-culture area, but there was significant difference between the oyster-culture
area and the fish cage-culture area. The biomass of macrobenthos in the sea tangle culture area did not differ from the
oyster-culture area, but the biomass of macrobenthos in the fish cage-culture area differed significantly from the sea tangle
culture area and from the oyster-culture area. The relationships between the environmental factors and the major groups from
three different mariculture areas were studied by Canonical Correspondence Analysis (CCA). The results showed that the
temperature , salinity, Total nitrogen (TN) and Total phosphorus (TP) were the main environmental factors correlated with
macrobenthic community. The results of cumulative percentage variance of species-environment relation showed that CCA
ordination well visually demonstrated the community distribution and its relationship to the environmental factors.
Abundance/biomass comparison curve method was used to determine the levels of macrobenthic communities under the
disturbance condition. The macrobenthic community in fish cage-culture area was under the obviously disturbance situation

while the macrobenthic communities in other two mariculture areas were undisturbed.

Key Words; mariculture; macrobenthos; community structure; Xiangshan Bay
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Table 1 Physicochemical features of environmental factors in different mariculture areas (mean +S. D. )

T i1 Range
Environmental factors T FRAH X v PR SR X N o 65 % L X v
Sea tangle culture area Oyster-culture area Fish cage-culture area

¥ Temperature/ C 10.6 0.1 5 11.5+0.1 5 10.8 £0.2 5
ER¥ Salinity 24.1 0.2 5 24.2 £0.2 5 24.6 +0.3 5
4R Dissolved oxygen/ (mg/L) 9.06 +0.03 5 9.27 +0.13 5 9.10 £0.03 5
ALY Sulfide/ ( pe/kg) 12.94 +18.45 5 19.38 +27.20 5 519.62 £611.52 5
AT LB Total organic carbon/% 0.85+0.10 5 0.99 +0.16 5 1.00 +0.09 5
M Total nitrogen/% 0.117 £0. 009 5 0.113 £0.016 5 0.118 +0.018 5
S Total phosphorus/% 0.056 0. 003 5 0.050 0. 006 5 0.077 +0.034 5
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5.91,P <0.01) , AR JEA SO R IRFFAE 2 R R (F, 5, =3.37,P <0.05) , Tukey £ WAL R WK, A1 9%
B DX 43 310 5 A 5 T ) 466 3 9 X ] e B 25 57 (P = 0. 5093 P = 0. 071) |, il 18 285 48 55 58 [X [B]AE7E b 35 2% 5t
(P<0.01),

R2 FRAFERKXEEEN AT

Table 2 Dominant species of macrobenthos in different mariculture areas

JBY Type Fh 4 Species P34 5% Dominance index(Y)
T R X WS Yoldia similis 0.085
Sea tangle culture area H A KEEIE Grandidierella japonica 0. 035
W R B5 8 Dosinia laminata 0.034
INTIUE Cultellus attenuatus 0. 027
Bl Scapharca subcrenata 0.024
HLIFFR A X WS Yoldia similis 0.094
Oyster-culture area W8P & Eunice indica 0.051
H A58 8% 5 Sthenolepis japonica 0. 034
H A5 il 2 Amphioplus japonicus 0.021
o 65 % L X H U e e Amphioplus depressus 0.202
Fish cage-culture area W% IR Mitrella bella 0. 137
WL BUE Nassarius variciferus 0.116
FH ISR Diopatra chilienis 0. 061
WIS Protankyra bidentata 0. 047
H A5 ke 2. Amphioplus japonica 0. 031
W Marphysa sanguinea 0. 024
H A58 8% 5 Sthenolepis japonica 0. 022
Bl Scapharca subcrenata 0. 022
<07 x| s [ RAFRK
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h4L Station
B2 AEFERXKEEENELZENIRGEEL CFE « frfE2)
Fig. 2 Station change of macrobenthos density in different mariculture areas ( mean +SD)
2.3.2 HEPE
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$9(26.51 £11.06) g/m*  (53.03 £61.94) g/m”> F1(108. 80 +73.56) g/m*, =Wy A [F) FR 5 X 1] 22 7 b &
(F, s =8.61,P<0.01) AFMESNBIFEZE R BE(F, 5 =3.68,P=0.010) ., Tukey ZH LR T
7R, THT FRBE X A5 SR A8 X 8] JC I 35 25 57 (P = 0..396) |, 1Y FRFH DX A4 W5 272 58 1X 4331 -5 4 57 58 X 18] 2 2%
#H(P<0.001;P<0.05),
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Fig. 3 Station change of macrobenthos biomass in different mariculture areas ( mean +SD)
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Table 3 Eigenvalues for CCA axis and species-environment correlations

HEJF 5l CCA axes 1 Axis 1 2 Axis 2 FEE Total inertia
EEAE(E Eigenvalues 0.211 0.042 0.413
TR 5B N T R 4L Species-environment correlations 0.912 0.778

HE P BGRB8 R 19 TR

. . . . . 76.4 91.6
Cumulative percentage variance of species-environment relation
3.3 KUURIEIYITE ABC % A N
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(13 P LA a1 2 HEU Y 2R B R SRR e, % |
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ﬁi*ﬂ{jﬂ%ﬁé@ﬁ{t‘fﬁ%o ’B‘:EP ’;;!2 ﬂ@j{ﬂ}%*ﬁij}%ﬁ?@ Fig. 5 CCA ordination diagrams of macrobenthic communities
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