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Fig.1 Investigation stations of the artificial fish reef area in Xiaoshidao Island
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Tab.1 Species composition and dominance of zooplankton in different seasons of Xiaoshidao Island

i
20134E 3 20134E 6 A 20134E 9 H 20144E 1 H 201349 H  20144E1 A

I KIRBIKF Coryeaeus affinis 0.01 0.01 0.04” 0.01 0.01 0.02”
INUFT K F Paracalanus parous 0.03* 0.07* 0.29* 0.34* 0.47* 0.50"

WK G S K % Oithona similis 0.33% 0.23* 0.05* 0.35% 0.04 0.36"

W R L4k K & Acartia bifilosa 0.26* 0.15* 0.14* — 0.10 —

J8 £ B il K & Centropages abdominalis 0.05" 0.08” - 0.01 0.05"
WM K 3 Centropages dorsispinatus —

SR AT K T Parvocalanus crassirostris 0.15* —

BT K% Calanus sinicus 0.01 — — 0.02* 0.02*

RHFERGE KT Euterpe acutifrons —
KFFEY 4K 2 Acartia pacifica

HHE K F Labidocera euchaeta —
WK K FE Calanopia thom psoni
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05 A K EEBEIR DA Aurelia aurita larvae
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1% 2 2550 Copepods egg

HRBH Shrimp egg
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& JE 41k Cirripedia nauplius
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1§ JE 24 A Gastropoda larvae
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i} 2 41 1A Echinopluteus larvae
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Ui egg
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BEEF Mysidacea sp.

ZFF L Caprellidea

Ji Bt Cumacea sp.

2k Ht Nematode
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SRAE L Oikopleura sp.

ROk = ff1 % Evadne tergestina
K241k Macrura larvae

J 244 Zoea larvae
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FFHE 1 Fish larvae

98 B NI K & Centropages tenuiremis
R RIZE K T Tortanus forcipatus

WEPEHER K & Pseudodiaptomus marinus
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Fig.2 The seasonal variation in population density of dominate species for

copepods, seasonal larvae and Jellyfishes in Xiaoshidao Island

a TFWERE RIS PLFF ;b AT LR R BE2E T FOR T X, W R

R X

a. Dominant species of copepods; b. dominant seasonal larvae; c. the Jellyfishes.

T means artificial reef areas; W means without artificial reefs
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Fig.3 The seasonal variation in species diversity and evenness indices in Xiaoshidao Island
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“T” means artificial reef areas; “W” means without artificial reefs
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Tab.2 Seasonal variation in nekton species composition of Xiaoshidao Island

3 H 6 H 9 H 10 H

iF vk sh 4

S8 Astrocon ger myriaster
E A Ammodytes personatus
VPRl Sebastes schlegeli

T

¥ B fill Sebastiscus marmoratus
RNt Hexagrammos otakii
X%ﬁgiﬁ H(l‘ag‘ra’ﬂ”l(}é‘ U(,‘t()gl'(lﬂ'l mus

WG B Pseudopleuronectes herzensteini

T

A% Kareius bicoloratus

IR Cleisthenes herzensterni + + +

+
+

F4F Paralichthys olivaceus
J7 R = Enedrias fangi + + +
4085 Enchelyopus elongatus 4
B Pagrus major + 4

H ARG Hippocampus japonicus +

TE TV RN, W7 SRR R IR IX
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Tab.3 Seasonal variation in body length and weight for dominate nekton species in Xiaoshidao Island

3H 6 H 9H 10 A
PRI fith Sebastes schlegeli
K /em 7.50~21.49 7.75~14.51 6.85~23.55 6.07~24.84
W/ g 49.93 37.22 75.13 71.95
K758 Hexagrammos otakii
K /em 10.19~24.07 6.14~17.16 9.73~21.33 8.08~24.14
W/ g 52.93 27.29 54.12 130.33
Y ] Astrocongermyriaster
K /em 14.28 28.17~37.24 40.13~51.63
Wi/ g 40 51.45 159.65
i fi Ammodytes personatus
K /em 11.01~15.8 11.78~15.12
Wi/ g 8.5 13.23
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Tab.4 Seasonal variation in species composition of macrobenthos in Xiaoshidao Island

31 6 J] 9 H 10 H
JE AT Ay
T T w T w
K Octopus variabilis
¥R Oratosquilla oratoria + + +
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The effects of ecological restoration of the artificial reef in Weihai offshore

Yuan Xiaonan'?, Liang Zhenlin®, Lv Zhenbo'?, Wang Yingli', Sun Xiaohong’

(1. Shandong Key Laboratory of Marine Ecological Restoration s Shandong Marine Resource and Enviroment Research Institute ,
Yantai 264006, China; 2. College of Marine Sciences s Shanghai Ocean University s Shanghai 201306, China ; 3. Marine College »
Shangdong University (Weihai) s Weihai 264209, China; 4. Weihai Aquatic School » Weihai 264300, China)

Abstract: This study was to understand the effects of artificial reef on the ecological restoration according to the in-
vestigation of marine biological resources around the artificial reef areas in the northern Yellow Sea from March
2013 to January 2014. Results showed that 55 zooplankton species occurred in the four seasons in this area, and the
larvae of benthic species and planktonic copepods were the two dominant groups, in which the former one was the
seasonal species in summer and autumn while the latter was dominant all the time. 14 species of nekton was found
in this domain, dominated by reef fish. 12 benthic species were also found, in which the Diomedea albatrus was the
dominant one, but it was the main predatory organism in the nearshore aquaculture. As the fishery resources in
benthos, shrimps, crabs, and mollusc were presented as dominant species. The comparison between artificial reef
areas and control areas showed that there were more species in the artificial reef areas. According to our results, the
artificial reefs served for the ecological restoration and improved the biological diversity in these areas. To improve
the primary production in the artificial reef area, the seaweed and large alga proliferation should be enhanced ac-
cording to our investigation.

Key words: artificial reef; zooplankton; nekton; benthos; population quantity



