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Fig. 1 Study area and sampling point of Haizhou Bay, Jiangsu Province
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ARA, NCA, OCA and NA represent artificial reef area, nori culture area, oyster culture area and natural area, respectively
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Fig. 2 Number of species (a) and individuals (b) of fish, shrimp, crab, cephalopod, shellfish and echinoderm in the four habitats
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Table 2 Relative importance indices of dominant and import-

ant species of fish in four habitats

YELREES R4 IRIfE]
X RAF R A Chaeturichthys stigmatias 3191.24
IR bR fid Thryssa kammalensis 2270.09
N5l Larimichthys polyactis 1216.64
BEfisk Konosirus punctatus 889.74
FEICTH 5 Cynoglossus joyneri 840.05
Hig N T M Sardinella zunasi 606.95
B PR difi o Johnius belangerii 552.97
i Setipinna tenuifilis 487.22
LR R R 0 Odontamblyopus rubicundus 455.66
F R Repomucenus olidus 307.18
S/t Pennahia argentata 284.60
A Equulites rivulatus 260.91
LG Pampus argenteus 214.79

P Cynoglossus semilaevis 213.04
fi Platycephalus indicus 169.42
rRAERFLIR R Ctenotrypauchen chinensis 165.96

x3 4aMEENAREYSEY
Table 3 Fish biodiversity in four habitats

i H'fH JIEH Dfd
ARA-1 1.99 0.64 3.19
ARA-2 1.52 0.56 2.11
ARA-3 1.97 0.63 3.23
ARA-4 2.64 0.80 3.88
NCA-1 2.36 0.83 3.29
NCA-2 1.56 0.87 0.95
NCA-3 1.41 0.73 1.12
NCA-4 1.06 0.44 1.86
OCA-1 1.63 0.71 1.88
OCA-2 1.80 0.68 2.15
OCA-3 1.87 0.71 2.35
OCA-4 1.87 0.68 2.82

NA-1 0.69 0.29 1.51

NA-2 0.91 0.40 1.53

NA-3 1.63 0.71 1.93

NA-4 2.49 0.92 2.89

AEBEAr X (B 5)e i g Rk, pe By &k fa A
B0 5 ARA fe A OC, 11 4 f0 Fl B 4 6 ( Nibea albi-
flora) 25 OCA #5¢, 1fif i Fl g Sk 4 2 €4 ( Collich-
thys lucidus) W ¢ & UL T NA.
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WK A Hr g R R (] 6), /NEE f fN g 8 /b T
213 5 Fh I 3 1 41 2%, 7E ARA. NCA £l OCA ix 3 Fif
ANTASWNERKY TR %25 (P>0.05), HE R
ERT NAM(P<0.05), & HPE 020 R UF T ik
K AE OCA i 3 K F ARA Fl NCA(P <0.05), £ K&
# K K 7E NCA .3 KT ARA 1 OCA 1y (P < 0.05),
I B A% AR K FE NCA 23 KT ARA FI NA H) (P <

¥ 7 T )

30 1 _ afiff} olif j& M}
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b 15
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5 4
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0.05); Fz F& m I £ /R K 76 ARA, NCA il OCA 4 i %
KT NA B (P<0.05), 7E NCA ¥ KT ARA iy (P <
0.05); ZIAR 77 U jE fa /R K 7E OCA 3% KT ARA. NCA
FINA (9 (P<0.05); KM S KK 7E ARA Fil NCA
HERF NAM(P<0.05); HABEBIAKIE ARA 3%
KT NCA FI NA B (P <0.05), 7 OCA &3 KT NCA
[ (P <0.05); fif WS UF /R K 7E ARA, NCA Fl OCA #
HERT NAK(P<0.05), 76 NA P, T 2008 7 iF
JE fa 1 H AR b3 50 R R IR KT NCA 1, K4y
PR AR R IR T4 N T AN .
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Fig. 3 Number of species (a) and individuals (b) of different families in four habitats
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Fig. 4 Visualisation results of the non-metric multidimension-
al scaling (NMDS) of biotope composition of different habitat
types in Hai Zhou Bay
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The coefficient of coercion (0.1956 < 0.2) indicates the reasonableness of
the ordination model. Different coloured dots represent different habitat

types and each dot represents a sampling point

# 4 PERMANOVA AELEKLER
Table4 PERMANOVA intergroup comparison results

LSRR PE

AL T S

ARA/NCA 1 0.462 0462 1.569 20.73% 0.095
ARA/OCA 1 0366 0366 1.148 14.08% 0.285
ARA/NA 1 0.523 0523 1.495 15.74% 0.016
NCA/OCA 1 0.542 0542 1578 23.99% 0.108
NCA/NA 1 0.597 0597 1.570 20.74% 0.055
OCA/NA 1 0.331 0331 0.841 10.73% 0.718
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Preliminary study on connectivity of organism communities
in artificial and natural habitats

Chen Tao', LiZheng', LuJikun?, Fu Guanghui’, Zhang Shuo"*, Gao Shike"*

(1. College of Marine Living Resource Sciences and Management, Shanghai Ocean University, Shanghai 201306, China; 2. Marine and
Fishery Development Promotion Center, Lianyungang 222002, China; 3. Joint Laboratory for Monitoring and Conservation of Aquatic Liv-
ing Resources in the Yangtze River Estuary, Shanghai 201306, China; 4. Key Laboratory of Marine Ecological Conservation and Restora-
tion, Ministry of Natural Resources/Fujian Provincial Key Laboratory of Marine Ecological Conservation and Restoration, Xiamen 361005,
China)

Abstract: To better understand the community patterns and their interconnections between different habitats in
coastal areas, it is essential to explore the potential factors influencing species distribution and ecological connectiv-
ity between artificial and natural habitats. This study conducted a comprehensive survey of fish and invertebrate
communities across four typical habitats in Haizhou Bay, Jiangsu Province: artificial reef area (ARA), nori culture
area (NCA), oyster culture area (OCA), and natural area (NA). The results showed significant differences in spe-
cies abundance among the four habitats (P < 0.05), with some important species occurring across multiple habitats,
and some endemic species restricted to a single habitat. The biomass of Oratosquilla oratoria in ARA was signific-
antly higher compared to other habitats, and the body length of Chaeturichthys stigmatias in ARA, NCA, and OCA
was significantly greater than in NA (P < 0.05), which was strongly associated with the distribution of prey organ-
isms. Differences in body length distributions of fish with different life habits indicate that species migration beha-

vior plays an important role in species distribution and habitat connectivity. Migratory fish species, such as Lar-
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imichthys polyactis and Sardinella zunasi, exhibited significantly greater body lengths in artificial habitats com-
pared to natural habitats (P < 0.05). Resident fish species, such as Chaeturichthys stigmatias, exhibited signific-
antly larger body lengths in OCA compared to ARA and NCA (P < 0.05), while Cynoglossus joyneri exhibited a
significantly greater body length in NCA than in ARA and OCA (P < 0.05). This study demonstrates that artificial
habitats, by enhancing habitat complexity, provide favorable environmental conditions for the restoration of mar-
ine biological resources and the development of individuals. The distribution of prey organisms and species migra-

tion characteristics are likely associated with connectivity between different habitats.

Key words: Haizhou Bays; artificial reef area; oyster culture area; nori culture area; natural area; organism community



	1 引言
	2 材料和方法
	2.1 研究区域
	2.2 生境类型
	2.3 样品采集
	2.4 不同生境的物种群落分析
	2.4.1 物种优势度及多样性
	2.4.2 群落差异性和相似性
	2.4.3 基于个体大小的物种−生境关联

	2.5 数据分析工具

	3 结果
	3.1 物种群落特征
	3.2 不同生境的物种组合与利用
	3.3 物种体长分布特征

	4 讨论
	4.1 各生境间的群落特征
	4.2 各生境间的个体体长分布特征

	5 结论
	参考文献

