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Distribution of macroalgal community and environmental effects in Yangma Island Yantai
Shandong Province China. HAN Qiu-ying' YIN Xiang-bo LIU Dong-yan' ( 'Yantai Institute
of Coastal Zone Research Chinese Academy of Sciences/Key Laboratory of Coastal Zone Environmen—
tal Processes and Ecological Remediation Chinese Academy of Sciences/Shandong Provincial Key La—
boratory of Coastal Zone Environmental Processes/Experimental Station of Integrated coastal Environ—
ment in Muping Chinese Academy of Sciences Yantai 264003  Shandong China;’ China Agricul-
tural University ( Yantai)  Yantai 264670 Shandong China) . -Chin. J. Appl. Ecol. 2014 25
(12): 3655 —3663.

Abstract: Distribution of macroalgal community was investigated monthly in the intertidal zone of
Yangma Island Yantai Shandong Province China during April 2010 to March 2011. Macroalgae
sampling was conducted at two sites ( A and B) along Yangma Island coastline. The relationships
between macroalgae species composition and biomass and environment variables were studied. In to—
tal 35 macroalgae species were identified including 24 Rhodophyta ( 68. 6% of the total num-
ber) 6 Chlorophyta ( 17.1% of the total number) and 5 Phaeophyta ( 14.3% of the total num—
ber) . Brown algae and green algae dominated in summer and red algae and brown algae dominated
in other seasons. Sargassum thunbergii was the dominant species all the year. The biomass of mac—
roalgae was higher in summer and lower in winter. The highest biomass of macroalgae was observed
in June. The lowest biomass of macroalgae was observed in January at A sampling site and in No—
vember at B sampling site with the characters of macroalgae in the temperate seas. Seawater tempe—
rature nutrients and pH could have significant effects on the variations of macroalgae biomass in the
Yangma Island intertidal zone.
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Table 1
zones of Yangma Island

List of macroalgal species identified in intertidal

Phylum Species

A

Sampling site

B

Ahnfeltiopsisflabelliformis
Rhodophyta Amphiroa zonata
Carpopeltis affinis
Ceramium boydenii
Ceramium japonicum
Champia parvula
Chondria crassicaulis
Chondrus ocellatus
Corallina officinalis
Gelidium amansii
Gelidium divaricatum
Gloiopeltis furcata
Gracilaria lemaneiformis
Gracilaria vermiculophylla
Grateloupia filicina
Helminthocladia yendoana
Lomentaria hakodatensis
Phycodrys radicosa
Plocamium telfairiae
Polysiphonia morrowit
Porphyra tenera
Porphyra yezoensis
Rhodymenia intricata
Symphyocladia latiuscula
Bryopsis plumosa
Chlorophyta Cladophora sp.
Enteromorpha intestinalis
Enteromorpha linza
Monostroma arcticum
Ulva pertusa
Ectocarpus confervoides
Phaeophyta Laminaria japonica
Sargassum thunbergii
Seytosiphon lomentaria

Sphaerotrichia japonica

+ o+ + o+ o+ + o+ o+ o+ o+ A+ o+ o+

+ o+ o+ o+

+ o+ o+ o+

+ o+ o+

+ o+ + o+ o+ o+ o+ o+ + +

+ o+ o+ o+ o+ o+

+

2.2.2

90%



12 3659

2
Table 2 Macroalgal species number in all months in intertidal zones of Yangma Island

Month

Sampling site 1 2 3 4 5 6 7 8 9 10 11 12
A 5 8 6 6 8 16 9 12 13 11 10
B 8 9 6 3 13 10 11 13 13 12 6

3 A.B Shannon
Table 3 Shannon index of macroalgae in A and B sampling sites

Month

Sampling site 1 2 3 4 5 6 7 8 9 10 11 12
A 1.49 2.05 1.58 1.11 1.69 2.32 1.20 1.76 1.38 2.23 2.61 1.36
B 1.77 2.55 1.92 1.05 2.01 1.33 2.20 1.42 1.79 1.62 1.71 1.68

4
Table 4 Percent of niche overlap index in total species pairs in intertidal zones of Yangma Island ( %)

Month
Sampling site Niche overlap index 1 2 3 4 5 6 7 8 9 10 11 12
A 0 10.0 28.6 26.7 73.3 32.1 29.2 25.0 24.2 21.2 29.1 28.9 20.0
>0.90 20.0 21.4 6.7 26.7 21.2 9.2 25.0 34.9 19.7 25.5 37.8 10.0
B 0 38.1 25.0 46.7 0.0 39.4 25.0 3.6 41.0 7.7 34.9 0 0
>0.90 19.1 27.8 13.3 100.0 28.8 16.7 21.8 31.2 32.1 13.6 60.0 16.7
~.300r mA
E OB 6 A
(P>0.05) B
(P<0.05) 6

1 2 3 4 5 6 7 8 9 10 11 12
A Month

4
Fig.4 Dry biomass of macroalgae in intertidal zones of Yangma
Island.
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Fig.5 Percentage of Rhodophyta (1a) Chlorophyta ( b) and
Phaeophyta ( ¢) dry biomass in the total dry biomass of macroal—

gae in intertidal zones of Yangma Island.
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Table 5 Dominant species of macroalgae and its percentage in the total dry biomass ( %)
Month
Site Phylum Species 1 2 3 4 5 6 7 8 9 10 11 12
A Ahnfeliiopsis flabelliformis 0.07 0.05
Rhodophyta Amphiroa zonata 0.03
Carpopeltis affinis 0.07 0.25 0.16 0.07
Chondria crassicaulis 0.02
Corallina officinalis 0.07
Gelidium divaricatum 0.13 0.24" 0.07 0.18
Gracilaria lemaneiformis 0.03
Phycodrys radicosa 0.03
Plocamium telfairiae 0.02
Polysiphonia morrowii 0.66 0.12 0.18 0.30 0.10 0.42 0.64
Enteromorpha linza 0.15
Chlorophyta Enteromorpha intestinalis 0.02 0.13
Ulva pertusa 0.05 0.09 0.26 0.07
Cladophora sp. 0.13 0.09
Sargassum thunbergii 0.15 0.37 0.21 0.02 0.51 0.44 0.22 0.03 0.26
Phaeophyta
B Carpopeltis affinis 0.04 0.10 0.02 0.02
Rhodophyta Ceramium japonicum 0.11
Chondrus ocellatus 0.03 0.14
Corallina officinalis 0.18 0.17 0.06 0.25 0.03
Gelidium divaricatum 0.06 0.15 0.08 0.52 0.37
Plocamium telfairiae 0.14
Polysiphonia morrowii. 0.07 0.07 0.07 0.07 0.29
Porphyra tenera 0.05
Symphyocladia latiuscula 0.03
Bryopsis plumose 0.05 0.07
Chlorophyta Cladophora sp. 0.03 0.14 0.29
Enteromorpha linza 0.06
Ulva pertusa 0.08 0.46 0.10 0.36
Sargassum thunbergii 0.34 0.18 0.28 0.28 0.67 0.73 0.45 0.7 0.22
Phaephyta

* P <0.05.

The same below.
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Table 6 Correlation coefficients between dry biomass of macroalgae and environmental factors
pH
Sampling Biomass of Temperature ~ Salinity DO Ammonium  Nitrate
site macroalgae DIN SRP DIN/SRP
A Total 0.545" 0.364 0.321 0.212 0.303 0.212 0.273 -0.016 0.152
Rhodophyta 0.061 0.424 0.229 0.242 0.061 0.152 0.273 0.049 0.152
Chlorophyta 0.059" 0.127 0.400 -0.191 0.254 0.064 -0.159" 0.017 -0.032
Phaeophyta 0.515" 0.3%4 0.504" -0.091 0.333 0.182 0.121 -0.082 0.424
B Total 0.515" 0.182 0.114 0.061 0.164 0.046 0.091 -0.291 0.152
Rhodophyta 0.212 0.424 0.168 0.061 -0.055 0.107 0.030 -0.194 0.091
Chlorophyta 0.790" 0.033 0.348 —-0.066 0.261 0.149 0.197 -0.333 0.263
Phaeophyta 0.121 -0.152 0.198 0.333 0.055 -0.290 -0.182 0.129 -0.182
7 Shannon
Table 7 Correlation coefficients between Shannon index of macroalgae and environmental factors
pH /
Sampling Temperature Salinity DO Ammonium Nitrate
site DIN SRP DIN/SRP
A 0.030 -0.152 0.351 0.000 -0.212 0.303 0.121 0.179 -0.121
B -0.061 -0.091 -0.229 -0.152 -0.309 -0.107 -0.303 0.065 -0.182
N N . Umezki *°
( SRP) ;
(27 ~29 C)
A.B 8
A B 27
( 6).pH A . 8
B 28
1
A AY
Shannon B N
(7). B
3
B
3
. Fletcher °
23
6—9
AB 29
24
20 ~25 C 25 C . Sousa-Dias ]
» 100
1~3<C
30
8.9 ( Gracilaria lemaneiformis)
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