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Tab.1 Dominant macrobenthic species and their dominance
1y 38R . TR
01X LB X Xof B X
KR YNEE Lumbrineris longiforlia 0.08 0.33 0.06
R FVP Magelona cincta 0.02
rhi| s Mediomastus californiensis 0.06 - 0.03
2017 4 FHLN WV BE Micronephthys oligobranchia 0.09 0.02 0.09
BT Sigambra bassi 0.10 0.07 0.36
TG W Aricidea fragilis 0.04
1518 44 L Scolelepis squamata 0.10
I R ($h114) Ophiuroidea 0.03
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gk
1y e _ HEE
1k X LRI IX Xf B IX
Mg B Aricidea fragilis 0.02 0.02 -
WM R Gattyana pohailnsis 0.05 - -
K Wb 4t Glycera chirori 0.02 - -
EWHW VAR Glycinde bonhourei 0.02 - -
KM RYSEE Lumbrineris longiforlia 0.30 0.13 0.08
FEWRIG W) VD AR Micronephthys oligobranchia 0.02 0.10 0.07
2018 4F R T B Sigambra bassi 0.05 0.30 0.26
RITEENGES Hiatella arctica 0.07 - -
MESUER 2R Harpiniopsis vadiculus 0.02 - -
i B (4114 Ophiuroidea 0.04 - -
R K F VA Magelona cincta - 0.06 0.04
NMEF . Sternaspis scutata - 0.02 -
Hrlsl i Mediomastus californiensis - - 0.04
M8 . Aricidea fragilis 0.06 0.03 0.19
KM RYSEE Lumbrineris longiforlia 0.04 - -
Hrlsl i Mediomastus californiensis 0.15 0.03 0.07
FEWRIG W) VD AR Micronephthys oligobranchia 0.10 - 0.12
2019 4 R4k B Scoloplos armiger 0.02 - -
W4 B W Sigambra bassi 0.18 0.11 0.11
HEK B Prionospio sp. 0.03 - -
K Wb A Glycera chirori - 0.05 -
PEI5 IR Amaeana occidentalis - 0.05 -
NMEFTH Sternaspis scutata - - 0.03
Hrlsl . Mediomastus californiensis 0.06 - 0.09
KA4W5 Magallana gigas 0.02 - -
RITHENINS Hiatella arctica 0.03 - -
M8 . Aricidea fragilis - 0.05 -
2020 4% KM RYSEE Lumbrineris longiforlia - 0.03 -
FEWRIG W) VD AR Micronephthys oligobranchia - 0.03 -
W4 B W Sigambra bassi - 0.12 -
Z 2B W Aphelochaeta multifilis - 0.02 0.03
HEK B Prionospio sp. - - 0.08

s -FR B/ T 0.02 (Y{E

22 FEAAEHE

KA FRA S P AF 34 B SR 2 BB AR RS K (A
4), FHEJSH 1 4E 289.31 ind./m?, #HEGH 2 4F
351.55 ind./m’, FEHEFER 34F 696.16 ind./m*, HEISES 4
4F 764.14 ind./m’, H R [FAE0G ] 22 534 1B 3 (P<0.01).
L 4 AR TTIRCRIER KR Z B, (HEEE LB

BH 81.68%. 87.96%. 82.24%. 62.46%., TEARHEGHE
4 42020 4F), FRARZNYIFNR SEAEF R Y & e BT
HBEVE 9 h 22.58%F1 6.30%, 4FF-34 4 B ik 3]
170.49 ind./ m*#1 47.55 ind./m?, 3 MXsr, X
626.25 ind./m?, 4BITIX 518.59 ind./m?, XfHRIX 431.03
ind./m?%, HRUCIHIR, AN IX e E] JC i 25 22 F(P=0.239).,
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Fig. 5 Macrobenthos diversity indices
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Tab.2 Average abundance (ind./m>) and biomass (g/m>) of the main groups of macrobenthos

Kt 2017 4F 2018 4F 2019 4F 2020 4F
P FR 243.56 296.64 595.81 509.29
Y 1.50 2.22 4.97 2.33
B F 21.86 17.17 88.12 170.49
B iksh¥ .
AEC7/h Y 0.18 0.10 0.53 0.91
s F 17.17 9.37 15.61 47.55
H5Edk .
Y 0.03 0.04 0.29 0.81
. iy 15.61 14.05 24.98 27.69
Wz s L
Y 0.16 0.10 0.11 0.13

AEALLE F 23 E A 45 R B (R 3), 2017 4E KRR
A T8 (R S SAIAR R R 30.62%, b, e R oik
F RV H(35.90%), HIK KK IR VDA (24.42%);
2018 AR AR A= PR 25 10 - XA MR 36.39%, H
R TTHRE N IR R H(41.82%), HR KR IbER
(17.90%); 2019 AFHEEIE AU 32.75%, fek
TRk TR T H(25.73%), HR N AEE B1(17.77%);
2020 AEREE AU IAUTE R 15.00%, Fe KBk A
5| H1(23.35%), LR R AEI ST H(12.81%) . [FIAT, FHAR
AEA5y () R B AR S RETR 22 30/, A 25 RO,
RV ARAR IV BR = 0 2017 4FF 2018 AR KA AE Y
K BERARRINE S 67.82%, KIMRIDER | SR
WD 2 FIR 6 7 M A Ry i ARV 1R) 22 55 1) 2 ZE okl
2017 4F5 2020 AERAY ARG AE YRR ) A~ 243 E AR

PEH 84.83%, TRIHTBHL, KM ID A AIHE] dL 25y i
JRUR T 18] 25 5 Y 2 oTk A (3 4) .
R3 KREEMHMEEONERBMUED T

Tab.3 Results of two-way analysis of similarity (ANOSIM)
of the macrobenthos

2057 AR R TR R P

X 45, 0.011 - 0.309

F Ay 0.129 - 0.001
2017 [ 2018 - 0.040 0.176
2017 Lk 2019 - 0.169 0.002
2017 k2020 - 0.227 0.002
2018 It 2019 - 0.072 0.059
2018 2020 - 0.146 0.004
2019 Lt 2020 - 0.85 0.029
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R4 EERYMXREABMEATEHE

Tab.4 Contribution of key species to the similarities among communities

, TTHRA/%
Fis 2017 4% 2018 4F 2019 4 2020 4
RN T AL Sigambra bassi 35.90 41.82 25.73 12.20
KR YNAE Lumbrineris longiforlia 24.42 17.90 - -
FHG VYT Micronephthys oligobranchia 12.63 10.44 14.54 -
A8 K Aricidea fragilis - - 17.77 -
sl . Mediomastus californiensis - - 16.24 23.25
A5 Sternaspis scutata - - - 12.81
HEW 2 Prionospio sp. - - - 10.89
{E: SIMPER 23 H7 5 HAL S H STk KT 10%019 o 224 Ff
F5 EZVMEFEEIEEAMNENTEKE
Tab.5 Contribution of key species to the dissimilarities among communities
205 SEEAERRLPE /% il TTRRA/%
K RU A Lumbrineris longiforlia 9.39
BEHRIG W) VO ER Micronephthys oligobranchia 8.78
2017 Lk 2018 67.82 YR W Sigambra bassi 8.40
H | U Mediomastus californiensis 6.96
R FVH A Magelona cincta 6.81
Hr 5| . Mediomastus californiensis 9.40
A8 B Aricidea fragilis 8.59
2017 £ 2019 72.69 B G WIS A Micronephthys oligobranchia 8.40
W FE L Sigambra bassi 8.07
K RYPAE Lumbrineris longiforlia 7.34
W4 E W Sigambra bassi 8.40
2017 K, 2020 24.83 KM RU A Lumbrineris longiforlia 7.83
Hrlis] . Mediomastus californiensis 6.75
FEHEHR W) VA Micronephthys oligobranchia 6.45
H | U Mediomastus californiensis 9.66
W4 E W Sigambra bassi 9.04
2018 I 2019 6746 K RU A Lumbrineris longiforlia 8.37
FHRIG W) VO AR Micronephthys oligobranchia 8.33
MFE K Aricidea fragilis 8.22
R FV 4 Magelona cincta 5.94
W4 E W Sigambra bassi 10.96
K RU A Lumbrineris longiforlia 8.39
2018 It 2020 80.56 Hrlis] . Mediomastus californiensis 6.59
FHRIG W) VO ER Micronephthys oligobranchia 6.21
R FV 4 Magelona cincta 5.38
W4 E W Sigambra bassi 8.99
Hris| . Mediomastus californiensis 8.85
2019 Lt 2020 79.50 M35 W Aricidea fragilis 7.72
FEHRIG W) VO AR Micronephthys oligobranchia 7.20
HEW L Prionospio sp. 5.12

: SIMPER Z3 #7725 A H 1 DUk 3 KT 5% 5 22 Ff
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Abstract: To investigate the variation of the macrobenthos community structure following the placement of artifi-
cial reefs in Xiaozhushan Island, eight voyages of macrobenthos surveys were conducted from 2017 to 2020 in the
reef, adjacent, and control areas to Xiaozhushan Island. The species composition, dominant species, abundance,
biomass, and biodiversity on Xiaozhushan Island were investigated. The interannual variation in the macrobenthic
community structure was compared between the years. The abundance/biomass curves were used to explore the
stability of the macrobenthic communities. The results showed that 72 macrobenthic species were identified, in-
cluding 45 species of Polychaeta, 16 species of Crustacea, 8 species of Mollusca, and 3 species of Echinodermata.
Simultaneously, the number of species increased by 15 during the fourth year (2020) compared with the first year
(2017) after casting the reefs. Additionally, more species were detected in the reef area than in the adjacent and
control areas. There were interannual fluctuations in the composition of dominant species, but Polychaeta was the
dominant group. The biomass and abundance of macrobenthos increased annually and were significantly different
over the four years. However, no significant difference was detected between the areas. The annual average biomass
increased from 2.11 g/m* to 4.38 g/m’, and the annual average abundance increased from 289.31 ind./m” to
764.14 ind./m>. The Shannon—Wiener diversity index, the Margalef richness index, and the Pielou evenness index of
macrobenthos did not differ significantly among the years or the areas. The CLUSTER results showed that the
similarity of the macrobenthic community structure was low over the years, and the distribution pattern of the
macrobenthic community varied between the years. The two-factor similarity analysis indicated significant differ-
ences in the macrobenthic community structure in the surveyed sea area among the years (P < 0.01) but no signifi-
cant differences among the areas (P > 0.05). The results of the similarity percentage analysis showed that Sigambra
bassi, Lumbrineris longiforlia, Mediomastus californiensis, and Nephtys oligobranchia were the key species that
added to the differences in the community during the surveys. The abundance/biomass curves indicated that no dis-
turbance to the macrobenthic community occurred during the investigation period, and the macrobenthic communi-

ties stabilized with increased reef casting time.
(A4 4 M)
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