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Tab.1 The sampling sites and sediment type in the aquaculture ,
zone of Hailing Bay and adjacent waters
(°E) °N) , S3 ,
S1 111.7901 21.6382 ’ ’ i
S2 111.709 21.5736 , Sl , 82
S3 111.709 21.5324 g S3 S4 » S5
s4 111.8047 214659 S6 i ; ,
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S6 111.9087 21.5736 i ; , ,
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64 s
34 16 7 3 2.4
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1 39 27,
21 , 17, (SIMPROF ), 5
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Tab.2 The diversity indices of the macrobenthos in the aquaculture zone of Hailing Bay and adjacent waters
/

) () ) ) ) (H) ) (&)

Sl 1.00 4.07 0.98 2.53 0.96 1.93 0.96 2.87
S2 0.99 3.87 1.00 1.58 0.95 2.20 1.00 2.32
S3 1.00 3.32 1.00 3.31 0.99 2.96 1.00 1.99
S4 1.00 3.45 1.00 3.00 0.98 1.56 1.00 2.32
S5 1.00 2.31 1.00 2.99 0.99 1.58 1.00 2.58
S6 0.99 2.56 0.99 3.14 0.99 0.99 1.00 2.80
0.99 3.26 0.99 2.76 0.98 1.87 0.99 2.48

%3 ERERER DA NS HIE RS S T E T a0 AR

Tab.3 The results of the Pearson Correlation between the diversity indices of the macrobenthos and the environmental factors in the
aquaculture zone of Hailing Bay and adjacent waters

(ind./m?) (g/m*) ) (H")
-0.65" -0.417 0.67" 0.06
—0.10 -0.23 0.28 0.27
-0.55" -0.29 0.42" -0.14
0.09 —-0.07 0.03 0.33
-2.23 -2.27 0.27 0.06
-0.41" -0.17 0.12 -0.50"
-0.34 -0.23 0.37 —-0.07
0.02 0.09 0.40 0.08
pH —-0.06 -0.31 0.57 0.02
1 *%.0.01 ; *.0.05
40 -
20 R 41.0%, 25.6%,
L (
g
g ol , 2016)
3]
é ( ,2001;
2 , 2004; , 2011; , 2011)
-20 +
s 53.0%,
40 L, . . . . 8.5% ( , 2011) (2001)
-60 -40 -20 0 20 40 (2004) , S1 S2
dbRDA1 (49%)
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Fig. 5 The dbRDA plot of macrobenthic fauna community S1 ) S3 S4 S5 S6
fitted to major predictor variables using step-wise DistLM
selection procedure and AIC selection criterion , Carvalho (2011) Galkin
: TIN ; SS ; Sedi t
edimen (2015) ’
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(Hagberg et al, 2000; Peeters et al,
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ECOLOGY OF MACROBENTHIC FAUNA COMMUNITY IN AQUACULTURE ZONES
OF HAILING BAY AND ADJACENT WATERS ALONG THE WESTERN GUANGDONG
COAST, CHINA

LI Ya-Fang"?, DU Fei-Yan"?, WANG Liang-Gen"?, NING Jia-Jia"? LI Chun-Hou"?

(1. Guangdong Provincial Key Lab. of Fishery Ecology and Environment; South China Sea Fisheries Research Institute, Chinese
Academy of Fishery Sciences, Guangzhou 510300, China; 2. Key Lab. of South China Sea Fishery Research Exploitation & Utilization,
Ministry of Agriculture; South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300,
China)

Abstract A four-season investigation was conducted in the aquaculture zone of Hailing Bay and adjacent waters along
the western Guangdong coast (21°27—21°38'N, 111°42’—111°57'E), South China in 2014—2016, in which macrobenthic
fauna community was sampled and examined to understand the ecological characteristics. Sixty-four macrobenthic species
were obtained (39 in spring, 27 in summer, 21 in winter, and 17 in autumn), of which Annelida was the dominant, followed
by Mollusca. The dominant macrobenthic species differed in season, except for Amphioplus sp., the only annual dominant.
The most dominant species in spring, summer, autumn, and winter were Amphioplus sp., Ruditapes philippinarum,
Listriolobus brevirostris, and Mactra mera, respectively. The average abundance and biomass were 213ind./m* and
15.4g/m’, respectively; the maximum abundance occurred in spring (248ind./m”) and the minimum in summer (167ind./m?);
the maximum biomass in autumn (28.0g/m”) and the minimum in spring (2.4g/m”). The spatial distribution was generally
higher in the waters outside the bay than inside. The Pielou evenness and Shannon-Wiener diversity indices ranged
0.95—1.00 and 1.56—4.07, respectively, being highest in spring and lowest in autumn but no obvious spatial variation.
The results of cluster analysis and MDS show that macrobenthic fauna community in the study areas displayed significant
temporal and spatial differences and they were mainly affected by sediment type, water depth, the content of total inorganic
nitrogen, suspended matter in bottom water, and predation pressure etc.

Hailing Bay; macrobenthic fauna; community characteristics; environmental

Key words aquaculture zone;

factors
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Appendix | Temporal and spatial distribution of environmental factors in the Hailing Bay aquaculture zones and the adjacent regions

(m)

(%)

pH

(mg/L)

(mg/L)

(mg/L)

(mg/L)

(%)

(mg/kg)

8.0—14.0
11.0

13.0—24.0
19.8

4.6—5.0
4.8

53—6.3
5.8

7.7—8.0
7.9

82—8.4
8.3

5.6—6.4
6.0

3.0—-5.2
4.2

0.3—0.6
0.5

0.1—0.3
0.2

0.005—0.015
0.01
0.001—0.002
0.001

0.02—0.03
0.02

0.01—0.04
0.02

0.2—1.0
0.6

1.0—1.1
1.1

1.8—39.9
20.9

1.7—45.0
24.0

4.0—10.0
7.0

7.0—20.0
16.5

4.3—4.7
4.5

4.0—4.8
4.5

8.3—8.4
8.4

8.2—8.3
8.3

10.0—16.0
13.0
4.0—8.0
5.5

0.04—0.11
0.08
0.03—0.05
0.04

0.004—0.005
0.005
0.006
0.006

0.04—0.05
0.04
0.009—0.09
0.04

0.2—0.3
0.3

0.6—1.0
0.8

0.9—2.9
2.0

1.2—3.7
23

8.0—11.0
9.5

12.0—25.0
18.0

/—4.5
/
2.9—5.8
43

6.8—7.8
7.3

7.2—7.4
7.3

7.0—8.0
7.5
7.0—18.0
11.3

0.2
0.2
0.1—0.3
0.2

0.001—0.005
0.003

0.004—0.008
0.007

0.008—0.02
0.01

0.02—0.03
0.03

0.2—0.5
0.4

0.7—1.1
0.9

1.1—1.4
1.2

2.0—2.7
2.5

5.0—15.0
10
18.0—24.0
21.3

7.8—8.0
7.9

7.1—8.1
7.8

8.1
8.1
8.1—8.2
8.2

12.0—20.0
16.0

6.0—14.0
10.0

0.1
0.1
0.1
0.1

/—0.005
/
0.002—0.005
0.004

/—0.06
/
0.08—0.3
0.2

0.2—0.8
0.5

0.8—1.1
1.0

0.4—5.7
3.1

2.6—3.8
3.1
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Appendix 2 Spatial and seasonal variation of environmental factors in the aquaculture zone of Hailing Bay and the surrounding waters
SS df MS F P
1.57 5 0.31 5.71 0.00
0.28 3 0.09 0.82 0.50
7.92 5 7.92 0.05 0.83
1897.28 3 632.43 7.44 0.002
694.71 5 138.94 11.10 0.00
50.13 3 16.71 0.38 0.77
7.82 5 1.56 0.37 0.87
28.59 3 9.53 2.52 0.09
13.60 5 2.72 0.95 0.48
pH
9.16 3 3.05 1.09 0.38
65.55 5 13.11 0.49 0.78
109.85 3 36.62 1.67 0.21
0.05 5 0.01 0.45 0.81
0.26 3 0.09 8.18 0.00
0.00 5 0.00 0.13 0.72
0.00 3 0.00 0.45 0.72
0.006 5 0.006 1.59 0.22
0.04 3 0.01 4.53 0.01
:SS ; df ; MS P
MR 3 BRETHREXRPIEEHMEME
Appendix 3 The dominance species in the aquaculture zone in Hailing Bay and the adjacent regions
IRI
Amphioplus sp. 1600 423.5 101.7 163.6
Amphioplus sinicus 1170
Notomastus latericeus 757.2
Ophelia acuminata 665.5
Onuphis eremita 520.0
Actiniaria sp. 438.2
Xenophthalmus pinnotheroides 142.4
Ruditapes philippinarum 1136.8
Capitella capitata 881.5
Ui Listriolobus brevirostris 792.1 6129.4 571.4
Coenobitoidea sp. 364.7
Branchiostoma belcheri 1181.6 650.4
Paraprionospio patiens 703.7

Mactra mera

1673.5
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Appendix 4 The results of SIMPER in different seasons inside and outside of the Hailing Bay

(%) (%)
Vs
Branchiostoma belcheri 0.00 4.28 12.60 12.60
Onuphis eremita 2.84 0.00 6.48 19.08
Ceratonereis burmensis 2.87 0.59 5.29 24.37
Alpheus avarus 2.06 0.00 4.70 29.07
Phyllodoce chinensis 1.95 0.00 4.44 33.51
Mactra mera 0.00 1.55 3.78 37.29
Paraprionospio patiens 1.17 1.88 3.73 41.02
Notomastus latericeus 1.33 2.59 3.50 44.52
Cerebratulina sp. 1.78 0.78 3.20 47.72
Cirratulus filiformis 0.00 1.43 3.17 50.89
Scoloplos rubra 0.00 1.41 3.10 53.99
Scxhistocomus hiltoni 1.33 0.00 3.05 57.04
Eunice sp. 1.26 0.00 2.85 59.89
Capitella capitata 1.17 0.00 2.65 62.54
Amphioplus sinicus 1.95 1.73 2.56 65.10
vs
Ceratonereis burmensis 2.87 0.00 6.87 6.87
Onuphis eremita 2.84 0.00 6.80 13.67
Ophelia acuminata 2.84 0.00 6.79 20.46
Coenobitoidea sp. 0.00 2.23 5.35 25.80
Alpheus avarus 2.06 0.00 4.93 30.74
Amphioplus sinicus 1.95 0.00 4.66 35.40
Phyllodoce chinensis 1.95 0.00 4.65 40.05
Cerebratulina sp. 1.78 0.00 4.25 44.30
Notomastus latericeus 1.33 0.00 3.21 47.51
Scxhistocomus hiltoni 1.33 0.00 3.21 50.73
Owenia fusformis 0.00 1.17 3.00 53.73
Eunice sp. 1.26 0.00 2.98 56.70
vs
Branchiostoma belcheri 4.28 0.00 12.60 12.60
Notomastus latericeus 2.59 0.00 7.28 19.88
Coenobitoidea sp. 0.00 2.23 6.42 26.30
Mactra mera 1.55 0.00 4.99 31.29
Paraprionospio patiens 1.88 0.00 4.93 36.22
Amphioplus sinicus 1.73 0.00 4.73 40.95
Ruditapes philippinarum 0.00 1.81 4.70 45.65
Cirratulus filiformis 1.43 0.00 3.90 49.55
Glycera alba 1.41 0.00 3.80 53.35
Scoloplos rubra 1.41 0.00 3.80 57.15
Owenia fusformis 0.00 1.17 3.66 60.81
) : Vs

Notomastus latericeus 2.27 0.15 9.77 9.77
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(%) (%)
Amphioplus sinicus 1.97 0.00 8.89 18.66
Amphioplus sp. 2.45 0.94 7.66 26.32
Cossurella dimorpha 1.41 0.67 5.35 31.68
Aglaophamus jeffreysii 1.43 0.77 5.17 36.85
Wi Listriolobus brevirostris 0.00 0.95 4.13 40.97
Ophelia acuminata 0.59 0.36 3.87 44.84
Minolia chinensis 0.59 0.32 3.67 48.51
Actiniaria sp. 0.70 0.47 3.48 52.00
Cirratulus filiformis 0.00 0.67 3.23 55.23
Poecilochaetus tropicus 0.59 0.15 3.06 58.29
Capitella capitata 0.00 0.76 2.88 61.17

MRS BRELTAREINEGETEZESR SIMPER S5
Appendix 5 The results of SIMPER between inside and outside of the Hailing Bay

(%) (%)
Wi Listriolobus brevirostris 1.33 0.00 5.67 5.67
Branchiostoma belcheri 0.11 1.29 5.35 11.03
Amphioplus sp. 1.38 0.00 5.26 16.29
Aglaophamus jeffreysii 1.09 0.00 4.25 20.54
Xenophthalmus pinnotheroides 0.50 0.71 3.43 23.97
Cossurella dimorpha 0.90 0.00 3.25 27.21
Paraprionospio patiens 0.00 0.87 3.22 30.43
Glycera alba 0.44 0.67 3.05 33.48
Coenobitoidea sp. 0.13 0.56 2.99 36.47
Actiniaria sp. 0.47 0.44 2.68 39.15
Notomastus cf. aberans 0.51 0.22 2.66 41.81
Ophelia acuminata 0.11 0.93 2.60 44 .41
Notomastus latericeus 0.42 0.55 2.57 46.97
Nassarius semiplicatus 0.13 0.51 2.43 49.41
Cerebratulina sp. 0.56 0.44 2.32 51.72
Capitella capitata 0.57 0.29 2.26 53.99
Owenia fusformis 0.24 0.29 2.20 56.18
Amphioplus sinicus 0.37 0.49 2.08 58.26
Ruditapes philippinarum 0.00 0.45 1.91 60.18
Mactra mera 0.00 0.58 1.87 62.05
Cirratulus filiformis 0.39 0.00 1.69 63.73
Nectoneanthes multignatha 0.11 0.49 1.66 65.39
Ceratonereis burmensis 0.00 0.72 1.65 67.04
Onuphis eremita 0.00 0.71 1.63 68.66
Armandia intermedia 0.00 0.44 1.45 70.11
Alpheus avarus 0.13 0.51 1.44 71.55

Paphia undulata 0.11 0.22 1.43 72.98
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(%) (%)

Pectinaria conchilega 0.33 0.22 1.42 74.40
Nassarius hepaticus 0.00 0.31 1.39 75.79
Phyllodoce chinensis 0.11 0.49 1.32 77.11
Dendronereis pinnaticirris 0.00 0.26 1.31 78.43
Nephtys sp. 0.00 0.26 1.31 79.74
Minolia chinensis 0.35 0.00 1.30 81.03
Aandara consociate 0.00 0.29 1.24 82.27
Abrina sp. 0.00 0.22 1.10 83.38




