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Fig.1 Distribution of sampling sites in mussel rafts culture area at Gouqi Island
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Tab.1 Seaweeds biological traits and population characteristics of Gammaridea and Caprellidae

ELAR TR

PR /(U g)

PRURAAC/mm ZAT UK /mm

seafe}fjjpﬁies su'rface area.to ?;ii?n%s/sg density.of dfjfféffiﬁfﬁﬁ;e body length of body length of
biomass ratio Gammaridea Gammaridea Caprellidae
N W#E  Jania decussato-dichotoma 0.5 15.9 3.8 40.1 4.9 6.6
JEWSE  Pachydictyon coriaceum 1.2 14.7 20.4 10.6 7.4 72
JEMMTIE  Laurencia glandulifera 0.5 27.8 8.2 23.9 4.9 7.2
FME  Callophyllis sp. 0.7 6.9 133 2.5 7.3 6.0
BV  Hypnea boergesenii 0.8 7.1 17.9 27.7 4.6 6.5
SAEMEEE  Chaetomorpha aerea 0.6 12.2 5.7 64.7 3.8 7.6
FORIRIAE  Grateloupia livida 0.5 224 1.1 1.4 4.2 6.9
£zl Ulva lactuca 1.1 441 4.0 4.9 7.6 8.2
WP Binghamiella californica 1.0 3.1 10.3 349 5.7 6.3
LadEURINEE  Grateloupia constricata 0.4 20.9 2.6 13.9 4.2 9.6
B2 Ganonema farinosum 0.9 1.7 18.5 97.6 33 4.9

ZWE B S0 o TE X #5748 B 17 Shapiro-Wilk 1E 4%
O3 AT KB (B KT a=0.05)J5 , ARk 43 BT 4 S ik
PEPearsonfH I P K 50 (42 35 7K 0=0. 1) % 165 358 L 3%
T PR ORI 460 0 55 22 FF OBDRE 95 8 . MR R/NZ ]
1) C R AT 18T o

2 4
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Xof A A Vi AR T e o 2 H S BT AT
45 L R S AT L B 1K (38+10) H/g(df=
102, a=0.05), M &yHres B (10+3) H/g(df=
102, ¢=0.05), #FF H%E R (28+10) H/g(df=
102, @=0.05); HXTFHoAFFSE A HE, &
Wt K& H % BEAFAE 835 22 52 [°(10, n=103)=48.201,
P<0.001], Hrpogszsse | SR AR SE A0 i
v R R AR R A, IR ER A L A 26
T 455 5 W% S 5 A5 U v B ) X A
(Kl2-a),

O3 B ok AS [ 9 98 L ) R o TR 8 E AN [ ¥R
PR R BT T, SRR, &
Vi i () ) MR 28 B A7 7E 0 3% 25 57 [¢(10, n=103)=
38.509, P<0.001], H:rgE 22 3 F1 % E V0 3 551
T IR R AR R A R, R S T S
S5V I 2 R X AR (1B 2-b) s LA i s ]
AT B B AR 0 2 2% S [°(10, n=103)=42.485,
P<0.001], JH: i gE 22 358 F S0 AE B R o 22 FF 0%
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Fig. 2 Distribution of density of
Amphipods attached on seaweeds

1. J. decussato-dichotoma, 2. P. coriaceum, 3. L. glandulifera, 4.
Callophyllis sp., 5. H. boergesenii, 6. C. aerea, 7. G. livida, 8. U.
lactuca, 9. B. californica, 10. G. constricata, 11. G. farinosum; different letters

indicate significant difference ; the same below
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Fig. 4 Cluster analysis of seaweed species based on

density and size of Gammaridea and Caprellidae
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Tab.2 Correlation analysis of seaweed biological traits with population characteristics of two categories of Amphipods

FAUF A /mm
body length of
Gammaridea

FEAT PR /(W g)
density of Caprellidae

FFF K /mm
body length of Caprellidae

A YRR E BRUR AR /(R g)
seaweed biological traits density of Gammaridea
Vsl r -0.65
biomass
P kK
EL R T AR r 0.65
surface area to
biomass ratio P ok

0.11 —-0.51 0.61
* sk
0.54 —0.02 —0.14

E: “ORINP>0.1, “*FRIRP<K0.1, “**RKIRP<0.05
Notes: “-"indicates P>0.1, ”*”indicates P<<0.1,***”indicates P<0.05

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

http://www.scxuebao.cn


http://www.scxuebao.cn

466 KopE o R 44 45

r=-0.65; P < 0.05
3
—2
20 F 20
X &
= £
O
5
& » 101
kS
O L T T T T T T
0 9 18 27 36 45
AR /g
seaweed biomass
(@)
r=-0.50; P= 0.1
~ g
1T 100
X3
&
50
w2
® 5
S
04 . . : . .
0 9 18 27 36 45
AR/
seaweed biomass
(b)
r=+0.60; P= 0.05
10 -
2
)
£
£ &
WO 8
%%
H g
ﬁ%’
2 6 -
o
O

0 9 18 27 36 45
SR g

seaweed biomass

(©)

B 5 BREYENMNMEZE (). ZFHMEE
ZE (D) EFRMERNOBIXF
Fig. 5 Relationship between seaweed biomass and
density of Gammaridea (a), Caprellidae (b) and
size of Caprellidae (c)

FF B Bl 8 BRI, MR ATEE R, X AE

X
3 —J7 I AL 52 B S T S v 0 B R B B

http://www.scxuebao.cn

r=0.66; P < 0.05

[\
(=)

PR B2/ g)
density of Gammaridea
o

i

0.50 0.75 1.00 1.25
T L R THI AR
seaweed surface area to biomass ratio
(a)
r=0.54;P<<0.1

LX)

PR A4 /mm
body length of Gammaridea

[)

0.50 0.75 1.00 1.25

T LR TR
seaweed surface area to biomass ratio
(®)

6 SEELLREAFGENEE (a).
ARNER DN (D)RY KX FR
Fig. 6 Relationship between seaweed surface area to
biomass ratio and density (a) and

body size (b) of Gammaridea

A RE S A TR A UE L 2 AT R AR S B
H AR, AU e K LI J0 kAR G b e B
FOR a5 R A AR RN, T B A AT 20
REAE A TR BOAWTINGR , R BUWIFh B 5 Z AL
Py R O S5 U S — A R 9 2 2 T RE A 0K 1Y) SC B ST
TE AR A ol 7 A R 0 1 TR M PR 3R

454 DA O 7 9 B I 25 08 AT 2l ) 3 v 45
PSR B RH SRR ST, AT 5 e 96 T 38 A 4 A
T e AR T B2 AT SR i 5 B AE . 22 AT AR
FRAEFEAT 238, SRR, X SEHFAE (Y 28 f X
AN R L N SR TS A I E P N
AT o AL 0T A R 1) R O AL A7

o E K= % 2 J»  sponsored by China Society of Fisheries


http://www.scxuebao.cn

34 XNFAE, SF . M DS IR FE DX SR 73 0 7 28 A0 R M BT o 2 ) Ao B R A 1 32 0 467

HE—EER, DIGE RG], ARFRE
HH BB OR 2 A5 ) R AE R 22 T ORP R 9% 8 G I I o6
R, (AXT AR R RER EA A E R EE, X
1, 5 Russo 7E A JC A 5% v BT A5 HA 0 16 88 L R T
TR S A vty 2 L P 42 22 () I I 3 A OGP X
— S HE AN, B, MR EN, BT
V3 9 L 2R T BRI A B o 3k S R SRR AE AL, T B
(T M L b2 A3 4 TR AR W] BE XS B A B . 2
FF HUE Rl ERR AR A 25 AN 1] Z 00 B 5224230 3]
W, Croninf5 T 58 & B, 3 1) — 224k 27 A
ORFEAE S A 2 B R K, T,
X e DU A 5K 37 A DX Hp IR i R 0T 4 R R 2 AT
HOFR R RRAE (0 52 ma L], BH A OO0 2 1A e R ) R
I 7 58 i 5 400 10 o R AR AAF TR B R o 473 T G
85 eIy LR UER Syl R

SE R

[1] Cruz-Rivera E, Hay M E. Macroalgal traits and the
feeding and fitness of an herbivorous amphipod: the
roles of selectivity, mixing, and compensation[J]. Marine
Ecology Progress Series, 2001, 218: 249-266.

[2] Desmond M J, Suarez-Jiménez R, Nelson W A, et al.
Epifaunal community structure within southern New
Zealand kelp forests[J]. Marine Ecology Progress Series,
2018, 596: 71-81.

[3] Taylor R B. Short-term dynamics of a seaweed epifaunal
assemblage[J]. Journal of Experimental Marine Biology
and Ecology, 1998, 227(1): 67-82.

[4] Torres A C, Veiga P, Rubal M, et al. The role of annual
macroalgal morphology in driving its epifaunal
assemblages[J]. Journal of Experimental Marine Biology
and Ecology, 2015, 464: 96-106.

[5] Bates CR, DeWreede R E. Do changes in seaweed
biodiversity influence associated invertebrate
epifauna?[J]. Journal of Experimental Marine Biology
and Ecology, 2007, 344(2): 206-214.

[6] Veiga P, Sousa-Pinto I, Rubal M. Meiofaunal
assemblages associated with native and non-indigenous
macroalgae[J]. Continental Shelf Research, 2016, 123: 1-
8.

[7] Smith S D A. The macrofaunal community of Ecklonia
radiata holdfasts: variation associated with sediment
regime, sponge cover and depth[J]. Austral Ecology,
1996, 21(2): 144-153.

[8] Cacabelos E, Olabarria C, Incera M, et al. Effects of
habitat structure and tidal height on epifaunal
assemblages associated with macroalgae[J]. Estuarine,
Coastal and Shelf Science, 2010, 89(1): 43-52.

[9] Winkler N S, Pérez-Matus A, Villena A A, et al.

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Seasonal variation in epifaunal communities associated
with giant kelp (Macrocystis pyrifera) at an upwelling-
dominated site[J]. Austral Ecology, 2017, 42(2): 132-
144.

Buza-Jacobucci G, Pereira-Leite F P. The role of
epiphytic algae and different species of Sargassum in the
distribution and feeding of herbivorous amphipods[J].
Latin American Journal of Aquatic Research, 2014,
42(2): 353-363.

XS R M DA TR T IRK Bl 7 B AL S
RGYMD]. Ll LERETERY, 2016.

Deng M X. Effects of raft aquaculture on dynamics and
phytoplankton ecosystem[D]. Shanghai: Shanghai Ocean
University, 2016(in Chinese).

Russo A R. Epifauna living on sublittoral seaweeds
around Cyprus[J]. Hydrobiologia, 1997, 344(1-3): 169-
179.

Coull B C, Wells J B J. Refuges from fish predation:
experiments with phytal meiofauna from the New
Zealand rocky intertidal[J]. Ecology, 1983, 64(6): 1599-
1609.

Russo A R. The role of seaweed complexity in
structuring Hawaiian epiphytal amphipod
communities[J]. Hydrobiologia, 1990, 194(1): 1-12.
Taylor R, Cole R. Mobile epifauna on subtidal brown
seaweeds in northeastern New Zealand[J]. Marine
Ecology Progress, 1994, 115(3): 271-282.

Tano S, Eggertsena M, Wikstrom S A, et al. Tropical
scaweed beds are important habitats for mobile
invertebrate epifauna[J]. Estuarine, Coastal and Shelf
Science, 2016, 183: 1-12.

Caine E A. Feeding mechanisms and possible resource
partitioning of the caprellidae (Crustacea: Amphipoda)
from Puget Sound, USA[J]. Marine Biology, 1977,
42(4): 331-336.

B, 7, 1168, 55, ST DRSS 3F
BEAREAE FHREFL[I]. 76 77K =R, 2006, 2(1): 23-29.
Jiang Z J, Fang J G, Men Q, et al. Studies on the
interaction between shellfish long-line culture and
environment in Sungo Bay[J]. South China Fisheries
Science, 2006, 2(1): 23-29(in Chinese).

Marzinelli E M, Underwood A J, Coleman R A.
Modified habitats influence kelp epibiota via direct and
indirect effects[J]. PLoS One, 2011, 6(7): €21936.
Marzinelli E M, Leong M R, Campbell A H, et al. Does
restoration of a habitat-forming seaweed restore
associated faunal diversity?[J]. Restoration Ecology,
2016, 24(1): 81-90.

Violle C, Navas M L, Vile D, et al. Let the concept of
trait be functional![J]. Oikos, 2007, 116(5): 882-892.
McGill B J, Enquist B J, Weiher E, ef al. Rebuilding

http://www.scxuebao.cn


http://dx.doi.org/10.3354/meps218249
http://dx.doi.org/10.3354/meps218249
http://dx.doi.org/10.3354/meps12587
http://dx.doi.org/10.1016/S0022-0981(97)00262-1
http://dx.doi.org/10.1016/S0022-0981(97)00262-1
http://dx.doi.org/10.1016/j.jembe.2014.12.016
http://dx.doi.org/10.1016/j.jembe.2014.12.016
http://dx.doi.org/10.1016/j.jembe.2007.01.002
http://dx.doi.org/10.1016/j.jembe.2007.01.002
http://dx.doi.org/10.1016/j.csr.2016.04.007
http://dx.doi.org/10.1111/j.1442-9993.1996.tb00595.x
http://dx.doi.org/10.1016/j.ecss.2010.05.012
http://dx.doi.org/10.1016/j.ecss.2010.05.012
http://dx.doi.org/10.1111/aec.12407
http://dx.doi.org/10.3856/vol42-issue2-fulltext-6
http://dx.doi.org/10.2307/1937513
http://dx.doi.org/10.1007/BF00012107
http://dx.doi.org/10.1016/j.ecss.2016.10.010
http://dx.doi.org/10.1016/j.ecss.2016.10.010
http://dx.doi.org/10.1007/BF00402195
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.005
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.005
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.005
http://dx.doi.org/10.1371/journal.pone.0021936
http://dx.doi.org/10.1111/rec.12292
http://dx.doi.org/10.1111/j.0030-1299.2007.15559.x
http://dx.doi.org/10.3354/meps218249
http://dx.doi.org/10.3354/meps218249
http://dx.doi.org/10.3354/meps12587
http://dx.doi.org/10.1016/S0022-0981(97)00262-1
http://dx.doi.org/10.1016/S0022-0981(97)00262-1
http://dx.doi.org/10.1016/j.jembe.2014.12.016
http://dx.doi.org/10.1016/j.jembe.2014.12.016
http://dx.doi.org/10.1016/j.jembe.2007.01.002
http://dx.doi.org/10.1016/j.jembe.2007.01.002
http://dx.doi.org/10.1016/j.csr.2016.04.007
http://dx.doi.org/10.1111/j.1442-9993.1996.tb00595.x
http://dx.doi.org/10.1016/j.ecss.2010.05.012
http://dx.doi.org/10.1016/j.ecss.2010.05.012
http://dx.doi.org/10.1111/aec.12407
http://dx.doi.org/10.3856/vol42-issue2-fulltext-6
http://dx.doi.org/10.2307/1937513
http://dx.doi.org/10.1007/BF00012107
http://dx.doi.org/10.1016/j.ecss.2016.10.010
http://dx.doi.org/10.1016/j.ecss.2016.10.010
http://dx.doi.org/10.1007/BF00402195
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.005
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.005
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.005
http://dx.doi.org/10.1371/journal.pone.0021936
http://dx.doi.org/10.1111/rec.12292
http://dx.doi.org/10.1111/j.0030-1299.2007.15559.x
http://dx.doi.org/10.3354/meps218249
http://dx.doi.org/10.3354/meps218249
http://dx.doi.org/10.3354/meps12587
http://dx.doi.org/10.1016/S0022-0981(97)00262-1
http://dx.doi.org/10.1016/S0022-0981(97)00262-1
http://dx.doi.org/10.1016/j.jembe.2014.12.016
http://dx.doi.org/10.1016/j.jembe.2014.12.016
http://dx.doi.org/10.1016/j.jembe.2007.01.002
http://dx.doi.org/10.1016/j.jembe.2007.01.002
http://dx.doi.org/10.1016/j.csr.2016.04.007
http://dx.doi.org/10.1111/j.1442-9993.1996.tb00595.x
http://dx.doi.org/10.1016/j.ecss.2010.05.012
http://dx.doi.org/10.1016/j.ecss.2010.05.012
http://dx.doi.org/10.1111/aec.12407
http://dx.doi.org/10.3856/vol42-issue2-fulltext-6
http://dx.doi.org/10.2307/1937513
http://dx.doi.org/10.1007/BF00012107
http://dx.doi.org/10.1016/j.ecss.2016.10.010
http://dx.doi.org/10.1016/j.ecss.2016.10.010
http://dx.doi.org/10.1007/BF00402195
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.005
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.005
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.005
http://dx.doi.org/10.1371/journal.pone.0021936
http://dx.doi.org/10.1111/rec.12292
http://dx.doi.org/10.1111/j.0030-1299.2007.15559.x
http://dx.doi.org/10.3354/meps218249
http://dx.doi.org/10.3354/meps218249
http://dx.doi.org/10.3354/meps12587
http://dx.doi.org/10.1016/S0022-0981(97)00262-1
http://dx.doi.org/10.1016/S0022-0981(97)00262-1
http://dx.doi.org/10.1016/j.jembe.2014.12.016
http://dx.doi.org/10.1016/j.jembe.2014.12.016
http://dx.doi.org/10.1016/j.jembe.2007.01.002
http://dx.doi.org/10.1016/j.jembe.2007.01.002
http://dx.doi.org/10.1016/j.csr.2016.04.007
http://dx.doi.org/10.1111/j.1442-9993.1996.tb00595.x
http://dx.doi.org/10.1016/j.ecss.2010.05.012
http://dx.doi.org/10.1016/j.ecss.2010.05.012
http://dx.doi.org/10.1111/aec.12407
http://dx.doi.org/10.3856/vol42-issue2-fulltext-6
http://dx.doi.org/10.2307/1937513
http://dx.doi.org/10.1007/BF00012107
http://dx.doi.org/10.1016/j.ecss.2016.10.010
http://dx.doi.org/10.1016/j.ecss.2016.10.010
http://dx.doi.org/10.1007/BF00402195
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.005
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.005
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.005
http://dx.doi.org/10.1371/journal.pone.0021936
http://dx.doi.org/10.1111/rec.12292
http://dx.doi.org/10.1111/j.0030-1299.2007.15559.x
http://www.scxuebao.cn

468 KopE o R 44 45

community ecology from functional traits[J]. Trends in on three dominant macroalgal species of Yundang

Ecology & Evolution, 2006, 21(4): 178-185. Lagoon[J]. Acta Ecologica Sinica, 2013, 33(22): 7166-

[23]  Steneck R S, Dethier M N. A functional group approach 7172(in Chinese).
to the structure of algal-dominated communities[J]. . [P .
[25] Taylor R B, Sotka E, Hay M E. Tissue-specific induction
Oikos, 1994, 69(3): 476-498.

. . _ . NN of herbivore resistance: seaweed response to amphipod
(4] HH, BRI, F T, . b R P P

F 58500 = P KRS O B R B ), 2R, grazing]J]. Occologia, 2002, 13X(1): 68-76.

2013, 33(22): 7166-7172. [26]  Cronin G, Hay M E. Induction of seaweed chemical
Zheng X Q, Huang L F, Li Y C, ef al. The feeding defenses by amphipod grazing[J]. Ecology, 1996, 77(8):
selectivity of an herbivorous amphipod Ampithoe valida 2287-2301.

Effects of seaweeds community on two representative seaweed-associated
Amphipod population characteristics in mussel raft culture area

LIU Shurong, ZHOU Xijie, CUI Xiao, ZHANG Shouyu’, WANG Kai"
(College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In this study, eleven representative seaweeds were sampled in raft-mussel-culture area, Gougqi Island
during the flourishing period of seaweeds. And biological parameters of seaweeds and amphipods associated with
each seaweed species were measured. Results showed that the population characteristics of Gammaridea and
Caprellidae attached on different seaweed species were significantly different. Both of the highest population
density and the largest body size of Gammaridea appeared on Pachydictyon coriaceum. And the highest population
density and the largest body size of Caprellidae appeared on Ganonema farinosum and Grateloupia constricata,
respectively. Moreover, seaweed species with relatively lower biomass tended to support higher population density
of Gammaridea and Caprellidae and smaller size of Caprellidae, but had no significant effect on size of
Gammaridea. Furthermore, seaweed with higher surface area to biomass ratio tended to support higher density and
larger body size of Gammaridea, but had no significant effect on density or body size of Caprellidae. In a word,
our investigation indicated that seaweeds community paly different functional roles in structuring seaweed-
associated amphipods population characteristics in mussel raft culture area, which were determined by the diverse
seaweed biological traits.
Key words: seaweed; Amphipods; Gammaridea; Caprellidae; population characteristic; biological trait; rafts
culture area
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