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Fig. 1 Sampling stations in Sanggou Bay

(a) Y. sampling stations in bivalve-seaweed integrated area; (b) W. sampling stations in fish cage area
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Tab.1 Physicochemical features of surface sediment in different mariculture areas (mean+SD)
) DIFE X " 48 [X W 4H X
FRET ' 97 /é’&l._ 9HH$§I_. 11Hmal_'
. bivalve-seaweed integrated N fish cage area in N fish cage area in N
environmental parameters .
area in Sep. Sep. Nov.
#RSE/°C  temperature 23.28+0.21 10 23.87+0.56 10 11.21+0.16 9
pH 7.9240.16 10 7.76+0.13 10 7.74+0.06 9
— o 69.31+30.8 131.22+39.6
AAIEJRHAL Eh 130.12+39.31%* 10 3 10 grx 9
FHLG/%  organic material 3.76+£1.42 10 3.37+0.82 10 4.08+1.43 9
.06+97.1
BALYI/<10°  sulfide 16.52424.05%* 10 29 0697 10 83.05+81.43 9
SAHUER/%  total organic carbon 0.35+0.16 10 0.40+0.13 10 0.64+0.20 9
K W/(mgkg) total phosphorus 483.01455.20%* 10 ;;5 0748, 10 3245&359 9
e . . 26.41+10.8
kD  medium diameter 22.87+14.11 10 P 10 28.20£11.21 9

W RN ZE R E (P<0.01); *RINZE R R E(P<0.05), TH

Notes: ** means highly significant difference(P<0.01); * means significant difference(P<0.05), the same below
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Tab.2 The dominant species and dominant degree of macrofauna in Sanggou Bay

fi# % dominant degree

flt#AF  dominant species

93 TUEEIX
bivalve-seaweed integrated area in Sep.

A MIFEIX

fish cage area in Sep.

11 A MAFEX

fish cage area in Nov.

MigHL Aricidea fragilis 0.021
gl Bt Mediomastus sp. 0.032
RHEH Scoloplos armiger 0.099
WIEE . Chaetozone setosa 0.409
K& A Lumbrineris longiforlia 0.106

HAME /KT Paranthura japonica
SEAERYE  Lumbrineris heteropoda
LTI Tharyx multifilis
HWHWIIE  Glycinde gurjanovae
BRUARKESIE S Onuphis geophiliformis

TLF UIREYS  Moerella jedoensis

0.026

0.025

0.022

0.254 0.470

0.230 0.224
0.022
0.032
0.025

FE DX S 11 H AR DX A% 3l 67 1) 7 Y5 22 0 6 4 o0l o
(14.66+21.21) g/m*, (132.79+210.69) g/m*,
(72.30+110.30) g/m*; “F2 4B 5050 R (1 142+
372.79)F/m*. (3 444+911.94)/m”. (1 854+
1 092.28)B/m*(Kl4), 2B NI X AEY T
FEH B BRI XA )
B Ry (3R3), HAE E R EH M RIEREE

® ] abundance * 4% E biomass ]
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3 H

AEIFFGEX  different culture areas
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Fig. 4 The average abundance and biomass of

macrofauna in different culture areas

W5 AT (Ruditapes philippinarum) 171 ARG
2.4 KBRWShEE %R S H M FHE

X TAHR 2T, DX 2 RerE . R
TSI PERE B0 s TRUAG X, ok, 59148
$2E T B (P<0.01); XETFRAHIX, ARZET
KA S Y I BEVE R ME AR, Horb, ZRENE
FERO Y SR B R VLA BT, B
B2z 5 5 (P<0.05)(A5),

25 KRB FHESHREEFHXR

KB ) A= W) i 5 S A DLk (TOC) & &=
2 IEAH I (P<0.05), S btk B A il B E 1
IEM KRR (P<0.01), FESLB(TP)Y & 2%
IEAH G (P<0.05), 5% Ak I i A {H (Eh) R i 2%
TUAH I (P<0.01); 5B S ALY & i
F1H 5 (P<0.01), 5 EhH 35 1 AH 5 (P<0.01)
(#4).

#3 BINERBEREDMENEMFTELE

Tab.3 The proportion of different phyla in biomass and abundance

/%  biomass percentage

=£J%/% abundance percentage

12§ phylum

9H MEX 9 7 A X 11 HMFX 9H MEEX 9 A X 11 H M#X
£ZEJ  Polychaetes 65.26 20.81 26.21 89.81 92.97 90.08
AR Mollusca 1.66 77.98 72.88 2.81 3.60 5.07
KB Arthropoda 23.03 0.95 0.50 5.98 3.08 4.64
WY Echinodermata 10.04 0.25 0.40 1.41 0.35 0.22
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Tab.4 The correlativity of macrobenthic community characteristics with environmental factors

HXRH R M TP HAPEK TOC A sulfide AL JR AL Eh
AW biomass 0.301 0.436* 0.648** -0.307
FJ¥  abundance 0.350* 0.148 0.567** ~0.665%*
ZAEME  diversity —0.196 —0.317 -0.331 0.340
FEE richness -0.275 -0.185 —0.209 0.006
¥I5)M evenness —0.132 -0.332 —0.463%* 0.701%*

T R RORRE E RS (P<0.01); *RoR T E M (P<0.05)
Notes: ** means highly significant correlation (P<0.01); * means significant correlation (P<0.05)
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Tab.5 The comparisons of macrobenthic community characteristics in different areas

BRMEE  EWE(gm) FE(Rm) EZE R FEE BIotE A B [ SCik
number biomass abundance diversity richness evenness survey time reference
A7 Sanggo Bay 67 75.89 2199.78 2.17 2.26 0.64 2016 A this paper
VA5 Sanggo Bay 215 105 1983—1984 [15]
VA5 Sanggo Bay 83 20.12 1162 1.78 2009 [16]
V475 Sungo Bay 5.92 1 605 2008—2009 [17]
K% Daya Bay 64 11.8 53 2001—2002 [10]
SRIETS Yueqing Bay 124 41.95 85 1.55 0.47 0.92 2003—2003 [9]
%l Xiangshan
€ 73 62.78 145.33 2009 [2]
Bay
L% Xiangsh
tangshan 1.34 0.58 0.86 2006—2008 (3]
Bay
=4 Sandu Bay 24 1.68 0.88 2009—2010 [4]
JL3&#  North Yellow
Sea 50.6 1405.75 3.79 4.0 0.75 2006—2007 [23-24]
THIF Ningji
ey 243 9.5 219.6 2.95 228 0.84 2007 (8]

coastal water
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Macrobenthic community characteristics of
different culture areas in Sanggou Bay

YANG Yanyun ’, ZHANG Jihong >, WU Wenguang >, YANG Feng ',
LIUYi?, WANG Wei’>, LINFan’, MA Sha’

(1. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China;
2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China,
3. Function Laboratory for Marine Fisheries Science and Food Production Processes,

Qingdao National Laboratory for Marine Science and Technology, Qingdao 266200, China)

Abstract: Two surveys were conducted in Sanggou Bay in September and November 2016 to study macrofauna in
bivalve-seaweed integrated culture areas and fish cage areas. The community characteristics such as species num-
ber, composition, distribution and biodiversity and the relationships between macrofauna and the environmental
factors were analyzed to investigate the influence of different aquaculture activities on the macrofauna. A total of
67 species were identified, including 36 Polychaetes, 12 Mollusca, 16 Crustacea and Pycnogonida, and 3 Echino-
dermata. The dominant macrofauna species in Sanggou Bay are Polychaetes. The absolutely dominant species in
bivalve-seaweed integrated culture areas are Chaetozone setosa and Lumbrineris longiforlia, while in fish cage
areas that are L. heteropoda and Tharyx multifilis. Biomass and abundance were found the higher in fish cage area
in September compared to the values in November, and the lowest values were found in the bivalve-seaweed integ-
rated culture area in September. Biodiversity, which showed a reversed trend, was found highest in the integrated
culture area in September and followed by the values in the fish cage area in November and September respect-
ively. Correlations were found between macrobenthic community characteristics and sediment parameters (total or-
ganic carbon, total phosphorus, sulfide and oxidation-reduction potential). The macrobenthic community was af-
fected by the large-scale aquaculture activities in Sanggou Bay, and the effect of fish cages culture was stronger.
Key words: bivalve-seaweed integrated culture area; fish cage culture area; macrofauna; community characterist-
ics; diversity; Sanggou Bay
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