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Fig. 1 Sampling sites of mussel rafts culture area in

Gougqi Island
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Fig. 2 Structure of mussel culture rafts in Gouqi Island

1. anchor block, 2. mooring lines, 3. bouys, 4. long lines, 5. mussels
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Fig. 3 Seasonal changes of sea surface temperature and

illumination intensity in mussel rafts culture area
1.spring, 2. summer, 3. autumn, 4. winter
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Tab.1 Species composition of the epiphytic macroalgae on the mussel rafts

AHXS R EU %
] Pl index of relative importance
Phylum species H = * %
spring summer autumn winter

#5%1]  Phaeophyta K#IKZ  Ectocarpus siliculosus 0.11 12.95
JEMEE  Pachydictyon coriaceum 9.41 0.97 3.56 18.96
i Sargassum horneri 0.07 2.8 0.62

ZI#1]7 Rhodophyta JEELUNTEE  Laurencia glandulifera 2.4 0.22
SR MMITEE  Palisada intermedia 0.36 0
A XIWEE  Jania adhaerens 11.64 5.77 5.44 7.87
MIM#EE  Calliarthron yessoense 0.05 0.14 0.38
JGERE  Carpopeltis affinis 0.02
ZE#  Polysiphonia senticulosa 0
BT #E  Grateloupia catenata 0
SIH-#EA  Polyopes lancifolius 0.34
5 Gloiopeltis furcata 0
ZLMEE  Cirrulicarpus gmelini 0.02
JRITE  Gracilaria textorii 0.15 5.19 32.24
WeiT#  Gracilaria chouae 0
HITE  Agarophyton vermiculophyllum 0 0.13
HAMNEE  Chondrus nipponicus 0.62 0.01
TP Lomentaria hakodatensis 0
2R Caulacanthus usutulatus 0
BIEHE N Yongagunia formosana 0 0.01
R  Callophyllis adhaerens 0.01 1.34 0.18
Wi £ M3 Callophyllis adnata 0.45 0.13
MR E#E  Chondria dasyphylla 0.01 0 1.21 0.3
MK E B Chondria crassiaulis 0.03
ME R G #  Chondria tenuissima 0.01 0
BEWHK  Hypnea boergesenii 2.52 18.06 31.28 11.46
WEA#E  Corallina officinalis 0.01
B4 Ganonema farinose 0.44 0.27 0.01 0.03
Wk HE Binghamiella californica 0.26 0.01
HCIRUABE  Grateloupia turuturu 2
i AEBRIAEE  Grateloupia doryphora 0.01
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g1
AR E VIR E %
17 % index of relative importance
Phylum species +H =] % ZS
spring summer autumn winter

HTIRIAEE  Grateloupia imbricata 0
MFIRIATEE  Grateloupia okamura 1.57
EIRIRIATE  Grateloupia livida 6.41 2.44 0.02
SRIEMRWATE  Grateloupia constricata 1.3
HAAZE  Ceramium japonicum 0 0
HAHE#  Neosiphonia japonica 0
EIRMSEHE  Symphyocladia marchantioides 0

£t3%1]  Chlorophyta W2HEMEERE  Chaetomorpha spiralis 476
SEMEEREE  Chaetomorpha aerea 0.73 31.78 11.47
HHIEAEE#E  Chaetomorpha antennina 0
T HENIE#  Cladophora albida 0.02
HKNIE#EE  Cladophora vagabunda 0.33 0.01
Hi#ENIE#  Cladophora flexuosa 0.03
WiIKKIE#  Cladophora stimpsonii 0.46 3.07
WE  Ulva prolifera 0.16
JLALE  Ulva pertusa 24.5 13.73 0.89 0.86
HIFA#E  Codium fragile 0.02 0.66
SPIRIEE  Bryopsis pennata 0.02
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Fig. 4 Horizontal distribution and seasonal variation of the number of species of

epiphytic macroalgae on the mussel rafts
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Fig.5 Horizontal distribution and seasonal variation of biomass of epiphytic macroalgae on the mussel rafts
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Tab.2 Seasonal variation of the diversity index of

epiphytic macroalgae on the mussel rafts

£ EERERED BAEELV) SRR @E)

season _ abundance index  evenness index diversity index

ﬁﬁ 2.70 0.70 2.10
spring

=

= 2.79 0.61 1.87

summer

ok T

*E 420 0.68 230
autumn

A

D = 2.98 0.66 2.00
winter

e AR K, e VL AR A A 5 FE AH X Rk 2= A
K, WAL = AT hik s R E, R 2.09,
Pearson AH OGP /3 Hr & W], R W] 44 [ 3 KA1
I R T B M e BIORN AR A A WE B (A T £ AE A
BEEMRLR (KR4,
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Tab.3 The niche breadth value of dominant species of epiphytic macroalgae on the mussel rafts

HEASHLTEE Niche breadth

i [UES
code species fe=s eSS *E K7
spring summer autumn winter
Gl WYL Gracilaria textorii 0.93 2.20
J1 X Jania adhaerens 1.74 2.18 1.59 1.77
P1 JEMBE  Pachydictyon coriaceum 1.91 - 1.71 2.09
G2 HMRIAE  Grateloupia turuturu 1.32
L1 JEMNTREE  Laurencia glandulifera 1.01
Cl WZHEHEEE  Chaetomorpha spiralis 1.34
HI HEIWFEK  Hypnea boergesenii 1.36 1.80 221 2.02
C2 SEMEEE  Chaetomorpha aerea 2.10 1.38
G3 EOARIRIAEE  Grateloupia livida 1.21 0.94
Ul fLAZE  Ulva pertusa 1.93 1.86
C3 WiKNIE#  Cladophora stimpsonii 1.56
S1 Hi#%  Sargassum horneri 0.74
El KKz Ectocarpus siliculosus 1.59

E: - FoRARATN

Notes: - means not detection
*4 MBEWESENEEES
ERMEEENEXMERE

Tab. 4 Correlation test between important value and niche

breadth value of dominant epiphytic macroalgae

= PearsonfH < R4 BEM
season Pearson correlation index significance
%  spring 0.82 0.001
H  summer 0.81 0.001
K autumn 0.62 0.023
A winter 0.86 0
3 bk

3.1 MEEENMAEERMSHEMY

P2 i b, A A B T DL 3% BE DX R 2 R Y
Vg 8 I I PR AR 2 B AN B 75.51%. BIFAR IX
) W ZE R, BB IS BRI
IR IK SR o SR A U A 1 18] TR DL 3R 90 X N R 2
TKIRAEAS ARG BN 9.96~27.26 °C, % — i B 1 [l
T A K 22 B AR b 2 DL R S BT B8 K 1 2
AR, B A T 5 U DX RS G Y R S
FEAMEL, HLABREEMIEN F.
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x5 MEMEEBENESUNERE
Tab.S5 Niche overlaps of dominant epiphytic macroalgae
%2 spring HZ  summer
5 code i code
J1 P1 L1 H1 G3 Ul J1 H1 C2 G3 Ul
J1 J1
P1 0.57 H1 0.36
L1 0.23 0.16 Cc2 0.59 049
H1 0.42 0.59 0.33 G3 0.19  0.03 0.01
G3 0.04 0.32 0.05 0.02 Ul 0.70  0.16 0.44 034
Ul 0.11 0.17 0.21 026 035
#Z  autumn %28 winter
45 code 4’5 code
Gl J1 P1 G2 H1 C2 C3 S1 Gl J1 P1 Cl H1 El
Gl Gl
J1 0.07 J1 0.25
P1 0.04 045 P1 0.55 0.30
G2 0.03 0.12 0.38 Cl1 039 0.15 0.26
H1 0.16 030 047 040 H1 0.42 0.48 030 0.20
Cc2 0.04 0.19 0.18 0.05 0.29 El 020 0.32 050 0.14 0.25
C3 0.14 054 020 034 026 0.08
S1 0.86 0.19 0.17 0.00 0.11 0.02 0.08

e FHIEYNED I3

Note: species codes are listed in Tab. 3
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Community structure of epiphytic macroalgae on
mussel culture rafts in Gouqi Island

ZHANG Shouyu', CUIXiao', WANG Zhenghua', WANG Kai ",
CHENG Xiaopeng ', LIU Shurong®, SHEN Hui '

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China,
2. School of Oceanography, Shanghai Jiao Tong University, Shanghai 200204, China)

Abstract: Macroalgae that grow naturally on the artificial rafts of shellfish culture, have attracted much attention
due to their high coverage, high biodiversity, and large biomass, as well as the following ecologica side effects of
the formation of amphipods such as Gammaridea and Caprellidae, and the microbial on the leaves communities. In
order to understand the characteristics of the species composition, distribution pattern and seasonal variation of
macroalgae in the mussel raft culture area, the epiphytic macroalgae adhere to the mussel rafts around Gougqi Island
in spring (May), summer (August), and autumn (November) of 2018, and winter (February) of 2019 were sampled
and analyzed. The results showed that 49 species of epiphytic macroalgae belonged to 11 orders, 20 families, and
33 genera. In terms of seasonal variation, the number of species was the highest in autumn (29 species), the lowest
in spring (20 species), with an average of 23 species; the seasonal variation of average biomass was the highest in
summer (5529.40 g/m®), and the lowest in autumn (2 340.45 g/m’). The annual average value was 3455.06 = 1480.40
g/m’; the horizontal distribution of species number and biomass were gradually decreasing from the inside to out-
side of the culture zones; the highest index of epiphytic macroalgae diversity (H') was in autumn (2.30). The low-
est was in summer (1.87), the annual average was 2.07 + 0.18; there were 13 dominant species in the epiphytic
macroalgae community, the highest in autumn (8 species) and the lowest in summer (5 species), with an average of
6 species. The dominant species that existed throughout the year were Jania adhaerens and Hypnea boergesenii,
among the dominant epiphytic macroalgae, the maximum and minimum niche breadth occurred in autumn, they
were Hypnea boergesenii (2.214) and Sargassum horneri (0.739); the maximum and minimum values of niche
overlap occurred in autumn, and they were Sargassum horneri-Gracilaria textorii (0.861) and Grateloupia turu-
turu-Sargassum horneri (0) respectively. The present study has shown that the existence of large-scale raft culture
can prolong the growth period of red algae such as Grateloupia livida and Hypnea boergesenii, and broaden the
habitat range of brown algae such as Sargassum horneri, thus changing the community structure of macroalgae in
the culture area, which is conducive to maintaining a higher level of annual primary productivity and the produc-
tion of macroalgae debris in the sea area, and providing new ideas and important scientific basis for the construc-

tion of seaweed beds in the process of marine ranch construction.

Key words: seaweed beds; epiphytic macroalgae; seasonal variation; distribution characteristics; diversity; ecolo-

gical niche
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