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Fig. 1 Sampling locality in this investigation
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Tab. 2 Indices of algal communities attached on three kinds of reefs in different seasons

/(gm™?)
. . species number, biomass species , diversity
sampling time reef type s density, W richness. d evenness, J index. A"
2009-08 C 8 145.24 1.4060 0.8613 1.791
2009-08 R 12 246.41 1.9970 0.7687 1.910
2009-08 N 13 146.34 2.4070 0.7361 1.888
2009-11 C 7 98.29 1.3080 0.7688 1.496
2009-11 R 11 225.29 1.8460 0.7849 1.882
2009-11 N 12 138.81 2.230 0.7634 1.897
2010-03 C 4 52.95 0.7558 0.8168 1.132
2010-03 R 8 94.50 1.5390 0.8340 1.734
2010-03 N 6 43.04 1.3290 0.7130 1.278
2010-05 C 4 53.95 0.7522 0.7950 1.102
2010-05 R 11 117.62 2.0980 0.7645 1.833
2010-05 N 11 77.01 2.3020 0.6861 1.645
2010-08 C 8 166.40 1.3690 0.8686 1.806
2010-08 R 13 309.62 2.0920 0.8009 2.054
2010-08 N 13 177.41 2.3170 0.7804 2.002
. C. s R. ; N. .
Note: C. concrete reef; R. rock reef; N.natural reef.
(Undaria pinnatifida) 2 , pH DO,
RDA , 4
’ 3
47.6%
RDA 7 ’ ’
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b
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Fig. 4 The cluster analysis on the algal communities on 3 kinds of reefs in different seasons
Symbols in the figure mean sampling time and type of reefs (C. concrete reef, R. rock reef, N. natural reef).
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Tab. 3 Algae attached on three kinds of reefs in different seasons

division Chinese name scientific name abbreviation
Enteromorpha intestinalis Ent
Chlorophyta Ulvapertusa kjellm Ulv
Bryopsis plumosa Bry
Gelidium amansii Gel
Pterocladia capillacea Pte
Rhodophyta Ceramium rubrum Cer
Chondrus ocellatus Cho
Grateloupia ramosissima Gra
Gracilaria asiatica Grac
Sargassum muticum Sarg
Phacophyta Sargassum thunbergii Sar
Laminria japonica Lam
Undaria pinnatifida Uda

x4
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Tab. 4 Rank of important variables affecting the algal communities on 3 kinds of reefs

the first important environmental
variable

the second important environmental

variable

the third important environmental

variable

1%

1%

reef type ) . .
. explanation of the . explanation of the . explanation of the
variable NS variable e, . variable e,
variability in the variability in the variability in the
name . name . name .
community community community
Tem 73.5 NH4-N 15.9 PO;-P 8.6
natural reef
Tem 68.1 pH 11.7 DO 9.5
concrete reef
Tem 76.6 pH 12.0 DO 7.4
rock reef
b
b 8 b
b
b
103 200 (1) :
Ngan 71 ,
b b b b
b
) 3
(Ulva)
(Enteromorpha) ) )

b

[11]

(Bryopsis plumosa)
[19-20]

(cluster analysis)

b
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Effect of environment on benthic macro-algal communities of artifi-
cial reefs in Lidao, Rongcheng

ZHANG Lei, ZHANG Xiumei, WU Zhongxin, ZHANG Peidong
College of Fisheries, Ocean University of China, Qingdao 266003, China

Abstract: We evaluated the relationship between environmental indices and succession in the algal communities of
artificial reefs near Lidao, Rongcheng. We documented species diversity and biomass on a quarterly basis between
August 2009 and August 2010, about 3 years after the reefs were installed. We documented thirteen algal species
belonging to three divisions. Of these, six species belonging to Rhodophyta dominated the flora numerically.
Conversely, Phacophyta had the highest biomass density (92.724 g/m”). The algal community had reached matur-
ity after three years of development. The number of species and biomass were higher in summer and autumn than
in spring and winter. Both cluster analysis and detrending correspondence analysis revealed 83.1% similarity be-
tween algal communities in rock reefs and natural reefs. Both the biomass and diversity index were higher in algal
communities in rock and natural reefs than in concrete reefs. PCA and DCA analysis suggested that temperature
was the major environmental factor affecting the algal communities, explaining 47.6% of the variation. Nitrogen
and phosphorus constituted secondary factors in the natural reef area whereas pH and dissolved oxygen (DO) lev-
els were secondary in artificial reef areas.
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