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Table 1 Basic overview of each reef area
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Fig. 1

Survey station layout
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a. Tangshan Xiangyun Bay marine ranch; b. Huarun Boda marine ranch; c. Rizhao Shunfeng marine ranch. Solid and hollow dots

represent survey stations in reef and control areas
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Fig. 2 Species composition of macrobenthos
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Table 2 Distribution of dominant species in each region
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HR HC RZ RC TA TB TC

Yirh

YLP A B W Protothaca jedoensis .13

LT R SR Nassarius succinctus 0.09
AR Pista fasciata 0.05

22 755 W Heteromastus filiforms 0.21 0.06 0.05

0.12 0.03 0.21

H A e 2 0.07 0.12 0.03
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P2 SUE S 0.02 0.02
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A 22
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0.46 0.26
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KR 0.09

Lumbrineris longiforlia
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T [CAUHR #44F Ampelisca bocki 0.06 0.03 0.03
IR )7 4NN Hiatella orientalis 0.05 0.03
BRE & Typhlocarcinus nudus 0.08
2] H{ Nemertea sp. 0.02

A1) Hi Naineris laevigata 0.02
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Table 3 Biodiversity indices of macrobenthos in

different regions

I RS R
50
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HR 0.64+0.22 1.27+0.26 0.91£0.05
HC 0.55+0.16 1.20+0.21 0.91£0.06
RZ 0.88+0.28 1.47+0.45 0.86+0.18
RC 0.71 +£0.15 1.36+0.19 0.92+0.12
TA 0.79 £0.13* 1.51+0.17 0.95+0.01
TC 0.44+0.16 1.00+0.29 0.95+0.04
TB 1.06 £ 0.09* 1.80 £ 0.09* 0.98 +£0.03
TC 0.44+0.16 1.00 £ 0.29 0.95+0.04

e * PR DG O B IX ] 22 57 2 35 (p < 0.05)
Note: * indicates significant difference between reef area and control

interval (p < 0.05).
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Fig. 4 ABC curve of macrobenthos communities in each region
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Fig. 5 Cluster analysis and non-metric multidimensional scaling analysis of macrobenthos in artificial reef
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Table 4 Main disproportionate species and dissimilarity contribution rates among different reef area

ZH (] AR S P DTHR /%
Yk
HR5RZ HR5TB RZ5TB HR5TA RZHTA TB5TA
5451 1t Notomastus latericeus 5.02 4.54 4.69
BRIV % Tambalagamia fauveli 4.18
AR Corophium sp. 8.01 6.82 8.93
AT BB Nassarius succinctus 7.31 6.17 7.12
YL 45 H W4 Protothaca jedoensis 8.24 8.81 9.17
[+ 22 HE W B Prionospio queenslandica 16.86 152 15.74
H A I FE Amphioplus japonicus 5.17 6.46
WGP A Lumbrineris cruzensis 7.96 6.28 8.17
245255 1 Heteromastus filiforms 5.71 4.81 6.47
INSERRIG Nitidotellina minuta 8.08 6.72 7.63
KWVS4E Glycera chirori 5.3 5.67 5.9
4 tib BERHE, BR TA TEIX Fh, HA I8 £ 6 X b 2 BRI Y
BN iz A A D s R, 2 BRI E)
41 BERFEEHMHERINW YRR BRAR S Wyt 22 Oy 25 A A DX 2R R R, &

FUEX A EY R Z U Z BRI T BEIRBS Bie N B AT A R
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Table 5 Comparison of research results

EIRe R TR T A ES P (ind. m %) T k(g m )
H G 30 2007.10 0.05 3|2k R Ve aE 142 1 096.86 25.76
H B T 2016.11 0.05 Y13} 2k R Ve RE 37 112.63 14.75
ARBFSERZIGIR, 2021.11 0.05 m*fs)- LR Je 5% 23 198 12.41
T 13 R 2007.10 0.25 m*fs LR Pe 5% 160 431.73 22.30
T 13 R 2018.10 0.05 m*fs)- LR Je 5% 32 474 65.42
A5 HRIEHH, 2021.11 0.05 m*fs} LR Je 5% 15 150 27.05
g g L) 2006.11 0.1 mA R e A 214 1217 3120
it ) 2008.8 0.1 mA R e A 300 1094.7 11.78
AHFSETA . TBUHE 2021.10—11 0.05 m* |- 2R B 4 2 129 21.47
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Effects of artificial reef construction on macrobenthos communities: A case
study of four artificial reefs in the Yellow Sea and Bohai Sea

Li Jiandu"??, Zhao Qi*, Yuan Shunjie’, Zhang Peidong®, Guo Dong"?

(1. Liaoning Ocean and Fisheries Science Research Institute, Dalian 116023, China; 2. Key Laboratory of Protection and Utilization of
Aquatic Germplasm Resource, Ministry of Agriculture and Rural Affairs, Dalian 116023, China; 3. The Key Laboratory of Mariculture,
Ministry of Education; Ocean University of China, Qingdao 266003, China)

Abstract: In order to explore the differences in the structural characteristics of macrobenthos communities in differ-
ent artificial reefs in the Yellow Sea and Bohai Sea and to evaluate the conservation effect of artificial reefs on bio-
logical resources, a simultaneous survey of macrobenthos in four artificial reefs in the Yellow Sea and Bohai Sea
was carried out in autumn 2021. A total of 61 macrobenthos species were collected, among which annelids accoun-
ted for the most (47.54%). The biomass of macrobenthos in each reef area was higher than that in the control area,
and the conservation effect of macrobenthos resources in the old reef area was the best, and the average biomass
was 4.19 times that of the control area. The Shannon-Wiener index H' and richness index d of each reef region were
higher than those of the control region, and the long reef age region was higher than the short reef age region. The
ABC curve shows that the stability of the community in the long-aged reefs is better than that in the short-aged
reefs. There are different dominant species in each artificial reef area, but polychaetes are the dominant species in
all artificial reef areas. Reef survey sites were roughly divided into 3 groups by cluster analysis and non-metric mul-
tidimensional scale ranking (NMDS). Similarity analysis test (ANOSIM) showed that there were significant differ-
ences in community structure among reefs (R = 0.651, p < 0.01). The results of SIMPER (percentage of similarity
analysis) show that the average percentage of dissimilarity in each reef interval is above 77%. The results show that
the artificial reef habitat plays a certain role in the conservation of macrobenthos, and the macrobenthos com-
munity varies in different reef regions. This study can provide basic data and basis for the evaluation of artificial

reef construction.
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