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ABSTRACT In order to understand the ecological function of seagrass in coastal ecosystems
in China, fouling organisms on the leaves of eelgrass Zostera marina L. in the area of Chu Island
of Sanggou Bay was investigated from September 2008 to August 2009. Twenty-nine species of
organisms were found and the dominant species were Cocconeis scutellum, C. scutellum var.
Pava, Halothrix lumbricalis, Punctaria lati folia, Chlorostoma rustica , Australaba sp. and
Stenotis sp. In the spring, 9 diatom species, 7 macroalge species and 8 invertebrate species were
found. Phaeophyta dominated the fouling species of eelgrass and the biomass reached the peak

in April. Species of epiphytic macroalgae decreased in summer and the dominant fouling organ-
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isms were gastropoda. The number of diatom, macroalgae and invertebrate species were 8, 4

and 6, respectively. In autumn,diatom abundance reached the peak, while there were only four

species of invertebrates. The number of epiphytic macroalgae species was the same as that of

summer while the biomass of marcoalgae and invertebrates were less than that of the summer.

No epiphytic macroalgae and invertebrate were found in winter, besides diatoms.
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Kt 3 Zostera marina L. ARG W E AT ZH—FMEE, RSN EBFETUKEFEY . AEMER
FE—F, A RERAEREERE KWER., A FHEM/ANE RREMEE 1~2 m WEEKT X REN
BB — 25 BT R v - BE K T BT P AR B SR B R B A, TR 0 & Fh B AR K I B3 BT

BEARREAMBWAEY SR, XHPHEARANE LY EZE ST (Klumpp ez al.  1992; Nelson
etal. 1997, KMEAESTEIE, AEBERNENEYFERR D EHEEEM F E R EE 4 9004 B K
HEERAMEZHYRETEEY R (Kitting ez al.  1984; Mazzella ez al. 1989), WA, ZFZE S Y4
R E SRR A UYL B A5 7 T R A EE A (Walker et al. 19885 Cornelise et al.  2002),

A BEFBEASRNARERB LD BRESE 1984; XNEMWE 1998 F KWF 2009, A
X R KM E A Y R ARG T RAER R, NEREAESRAREEYAR AR BEEY R HRET
Y TR R B YR EF P E TR A A THEEBREAEAS R EFBENASREEMNIEZHES
04 Y1 B R B ERBER ‘

1 #RMTTE

1.1 BUE A

FeREH S T R R MR EREREX (37702 N,122°32' ~122°33' B), ZBRAEFLHEHZ KR
13.5 °C,RE®REIL 77, HRIRMER. XBEPLSAESMERE, KPR EANFTEREM . ERT RY
BN R BEK., Kt R TEES N, HEEWEMEKE 3 m 4, 5HILFE AT HGEE
MEBEEKHIE Z. japanica KB Z. caespitosa NAHHEIFH Phyllospadix iwatensis .,

1.2 WHRFAE

2008 4E 9 4 ~2009 4 8 H, 8 H 1 R, FERM B F 4340 X, MEEZ 1 000 m MBI EIRN, KHE 1.0 m
A 1.5 m Ak, FEHLEL 0. 1 m*FEME N K384 B34, A FAT FigR, W 3 MHENK KT E. RENE
i EET 4% P PR R, B SE A8 2, 5 M A R R SIS A A, T T B AR ) 89 A ) B (Saunders er
al. 2003), BIEMGE TS E SPSS 17. 0 #1 Excel 2003 Gt 447 .

2 HER5H5H

2.1 KHEFTEWMELEY

2008 4 9 H ~2009 4 8 H , L3R Kt SEME A4y 20 b, Hoh REBEE 10 Fis /N EUHE BE 10 B R IE 314
1Rl R R WS MR Rsh Y 5 M (GR DD BEESS LU INTE 3 B O JE 8 /) B AR b A0 I A AR JE T
WM, KR B AE NI, 11 A ZRE 6 AR R0 EF, TG L N R/ 7~10 AFE A
WHF. MIEBERTTEIBNBEMZERE, A 34T B ANEM. SR UL MR Australaba
sp. HEERFTH RN L B RT 5~8 A NIEHE .
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Table 1 Species and biomass of fouling organisms present on eelgrass of Chu Island in Sanggou Bay from September 2008 to August 2009
. H: ¥ &t Biomass
LE A
Species name 9 R 104 114 12 A 1A 2 A 3H 4 A 5A 6 A 7H 8 A
Sep. Oct. Nov. Dec. Jan, Feb. Apr. Mar. May Jun Jul. Aug.
B JE NI B
N Cocconeis 3.69 5.72 6.23 5.28 4.03 3.49 3.7 1. 38 2.45 1. 69 5.08 2.43
Diatom
scutellum
J& 50T BN AL AR
C. scutellum 10. 24 7.92 2.14 1.23 0.56 0.43 0.74 1.2 0. 54 1.52 9.92 13.17
var. pava
ik / / 0.07 0.19 / / 0.23 0.28 0.57 0.16 0.23 /
Synedra sp.
75 M R
Navicula / / / 0.23 0.12 <C0.01 <C0.01 / / / / /
cancellata
W SIE
N. marina / / 0.07  0.66 0,02 <{0.01 / / / / 0. 46 /
Nﬂﬁ’ﬁ / / 0.54  0.61 0. 04 0.03 0.07 0.18  0.32 0.29 <C0.01 /
avicula sp.
KB H
Nitzschia / <C0.01 <C0.01 0.04 0.01 0.01 0. 29 0. 15 <0, 01 / /
lingissma
E-3i2 3
Nitzschia sp. / 0.67 0.73 0.31 /- / / / <(0.01 <70.01 / /
AR E WREE
Licmophora / / / / 0.52 0. 38 0.93 3.23 0.45 <C0.01 / /
california
HERIE B
L. abbreviata / / / / / / / 0. 87 0.11 / / /
A
Ulwva lactuca 2.14 / / / / / 3.37 0.06 / / / 0. 47
L
U. pertusa / / / / / 1.65  0.01 / / / /
Chlorella Enteromorpha sp. 0.23 / / / / / / / / / / 0.09
£t
%glrﬁ%' / / / / / / 4.93  o.21 / / / /
. lmnza
WER
Halothriz / / / / L/ / 45.44  79.09 / / / /
lumbricalis
S
Punctaria / / / / / / 11.92 54,12 / / / /
lati folia
; BEHE
Phaﬁﬁlyta Scytosiph‘on / / / / / / 4.36 / / / / /
lomentarius
HiRE 3
Leathesia / / / / / / / 0.64  0.91 / / /
dif formis
EyibY
Caulacanthus 7.46 4,77 / / / / / / / / / 0.27
okamurai
e Gtk L34 391/ / / / / / / / /0.9

Rhodophyta Gelidium sp.
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gx1
4 H) & Biomass
Yy fh 5 R
Species name 9H 10 A 1A 12 A 1A 2 A 3 A 4 A 5H 6 A 7H 8 A
Sep. Oct, Nov. Dec. Jan. Feb. Apr. Mar. May Jun Jul. Aug.
- iR R
RIE Y 0.77/  1.30/
Platyhelminth  © “e“s‘i"m‘” / / / / / / 16 37 / / / /
& 142
10.6/ 44.85/ 57.02/ 84.72/
Chloros‘toma 7.53/1098 / / / / / / / 499 4191 9 769 9194
rustica
0.12/ 0.28/ 6.52/ 1.71/ 13.85/ 0.69/
Australaba sp.  0.31/92 / / / / / 49 1ol 278 441 3197 222
Je B2k e 48 2.01/ 3.84/ 0.89/ 2.65/ 1.32/ 2.06/
Gastropod Stenotis sp. 1.02/179 3. 95/64 / / / / 77 128 26 74 32 458
T 4% 42 0.37/ / / / / / 1.55/ 2.31/ 5.64/ 1.56/ 0.44/ 1.67/
Mitrella bella 26 16 21 47 12 11 14
e A ALY
LGS 0.33/ 0.45/
Bivalvia Musculus / / / / / / / / / 24 33 /
senhousei
£EH pRIES 2.46/ 1.86/
Polychaetes  Neanthes sp. / / / / / / 48 29 / / / /
A K & 1.13/  1.75/
Pseudoceros sp. / / / / / / 11 16 / / / /
WY HHF / / / / / / 2.34/ 3.95/ 0.94/ 1.51/ 1.38/ 2.02/
Arthropoda Gammarus sp. 48 64 23 39 33 47

EREENEEYR LS EXY BN ERR (X100 em?) , KEVE R LB E (g/m?) F R, TR HES 9 LA BOFRNE E R 7R (g/m?/
ind/m®) s R i BURH S LA /7R

2.2 KMENEENBENASS

BRI YW EEY RN 42.67g/m*, 11 A ~B4 2 A4, RS, A TG B AT LRI &
I, M HEASAYARBBELENGYEME HAYRA S HEIER (R 2), 5405 T 4 AMS H
B, 4 A EWERA 149. 23 g/m”, ILEF K 5506 S 36 S B 25 0 L B A X B 9 26 VR 28 LE 9 Ry 89. 882038 A
By B0 S 0 Sy B S L T e, B B T LRI 95. 90 %, REEERMIEFIET 7~10 H I, LR A 5 IR 5
ANEAAE ol Sy O SR B 4 AR JE W AR T R AT B S AR A R BT U] LUJE SR SRR ER

2.3 KMHEHREEMETEL

FEHZ, K LM ERE B O, REIEEE 7 i, S48 8 A, REIBEKHTHE B MM E MBS
Wt B BE (B D, E M BRMEBE AR ERERNGERNAE. P BBEMSRESR TR
BRI 1005 W EBL, WEEYEYR G R Hl LM EYRNS. 290 GE D BEERBENEER
EERAR R F N E IR, EENE KRR S B, (U B 4 B, B3 6l BEBESR 8 Kb, ik
i 0 B2 A P LA G A X AR  E BN R R B IR  Australaba sp. B BEIRFITNAZIR . 45 MIRLIAK
BAEAE, RSB, KA Australaba sp. . BRERERNIHYRBOZE 4 R RN BERMESE R/,
Bk B A B2 S B R O ME L LB 2 A KRR S 3 W K AR BB, 5 R Bt B IR A R 0. 1220,
ZFRRIME R RE R, DA BRSNS .

3 itig
MY A S R RS ES RN EEHARRS MM TEMESEANEY SN, AT RERNE

B 508 XA & FA M BE AR 29 Bl AR SRS AR (1984) X 1 UG K i 3 RIIF TR SR RE 37 ) [ AR RO 2 R
RI259F B A Y b T HEEFQBOFATHETBIORNMEXWEEHNELEYRE, B TANRS
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Table 2 Monthly species number, biomass and composition of fouling organisms present

on eelgrass of Chu Island in Sanggou Bay from September 2008 to February 2009

np  wREmawm  EREER gomonpea 1958 £ LG Wet weight composition) (%6)
Month ~ Species number Diatom Wet weight (g/m?) S wEBY RSN Al
(Diatom) bundance (Without diatom) Macroalge Mollusca Arthropoda Others
1 7D 5.33
2 (0 4. 34
3 20(7) 5.68 81. 27 90. 94 4.51 4,27 3.03
4 20(7) 6.56 149. 23 89, 88 4,25 3.82 2.12
5 14(8) 4,48 25.5 3.57 92.75 3.69
6 13(7) 3.66 52.61 97.13 2.87
7 11(5 15. 69 74. 44 98. 15 1. 85
8 11(2 15. 6 92.95 1.93 95. 90 2.17
9 10(2 13.93 23.4 60, 56 39.44
10 6(3) 14. 31 12.63 68.73 31. 27
11 7(7 9.78
12 8(8) 8.51
A K %Fﬁﬁﬁﬁﬁ%ﬁ,ﬂ{ﬁ%ﬁw K BIEE S5 4 W1 & Macophytes Biomass
EFREL, N2 AT 12 4 Y8 Invertebrates biomass
e 14 5 — M ., B - 22 L A St
Pih 28 A F 4 5% 45 45 (1984) B 2 % L
Rindi % (1999) #1 Borowitzka % [ '
(1990 61 26 BF 5% 0. 52 7 7 6 8 o K % 1.
% FRBECHAARREN S O é/’ | £
e L B RS T R 1 2257 R 7 1, £
AT RWBBSHK AT EE  § é‘ 5
THREGEM A AT 4 & z N
A KR AR D | ’g I
B LT b R 0 B K M 36 o g i
B R R A B, : % :
YL GRS, WA Y RN, O spring 8 Summer B Autumn & Winter
JE BB SR B g A M Sy AR AR L. A AR 1 Season

MM EEHOSYESHELEYR NS Bl SETREBRHERUEXSEEEDWHOMEFRL HER
HitEE, BB S WE X A SR Fig.1 Number of species and biomass of fouling macroalgae and
EHEYEN KM PSRN invertebrates on eelgrass in Sanggou Bay during each season
0.12%~5.29%. Ti Borum % (1984) 7E £ 3 % Kt B f9 R 25 45 SRR WA (UM B 0 R BB AL Y B Rk Kt
AR 36 % HAE S —H R M, R EME A RN S L8 1% ~5% ., s EYF
KREWMERNERAMRE, 0. BRI 50 R E BERWERE KR EFKEERREF (Lepoint e al.
1999; Cornelisen ez al. 2002).

RBEFTYMEE ESEX AAREKGHRB  BSREILIEE. EE Long Island EE K HEFS 3K
HPE | B A 9 B9 4E & (http . //counties. cce. cornell, edu/suffolk/habitat restoration/seagrassli/index. ht
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mb) . B TR 5 % X 0 3 I 2 B3 EEHAMBSHELDEDBENELE
E?ﬁ?@m@j@ w% IKJ/I\E% E"JZJJ%%H"JE Table 3 Biomass and fouling organisms composition on eelgrass during each season
BEAHRL, Morgan %5 (1984) X #f 2% # 4 # %
EE W @j%ﬁﬁ'?‘?j’]&%iﬁ Ij;] g% E@ Spring Summer Autumn Winter
ya > Y N Rk > 5 1. 3 =X m?

MR, W E AR YR A E j‘ﬁfﬁ‘ffﬁ‘%‘fﬁ?iéi S) Lese st 100l0 1704
IYBETRR. REEYHETE grass abover *
AW B R 2R, AR W2 2 0 W B (/)

ih ,j(ﬂf?ﬁﬂf)#l&ﬁ%ﬂ@ﬁ% I R Fouling organism biomass 85.33 70.33 o
e REEN 1.2~2.7 mm K T2 2 00 B O T (%) 5 2 Lis 0,12

Zﬁﬁg ,ﬂﬁﬁi&ﬁ:f ) Fﬁ] HTJ‘EEIE% Fouling organism percentage

B M O B IR N 43 A A RS A

BYAER FEE AN, M E WA R R AR A I EBSNEY kR —.
Bt B RERHEERFARANIEREZE G BAKRERIRL T HH I,

2 X X W

F R, FHE. %k &K, 2009. KM EEFHBRSHRE BN, BB ER, 3003):131~134

XU, BN, 20, K76, B IR, 1998, F BIL S R SRR B R 6 ZREE R BT B P K BT ,19(2) : 27~32

BN, 2R 1984 FHEEBWEES LM A 4. HEEER, 2(2). 55~67

Borowitzka, M. A., Lethbridge, R. C., and Charlton, L. 1990. Species richness, spatial distribution and colonisation pattern of algal and inverte-
brate epiphytes on the seagrass Amphibolis grif fithii. Mar. Ecol. Prog. Ser.64; 281~291

Borum, J. 1985. Development of epiphytic communities on eelgrass ( Zostera marina) along a nutrient gradient in a Danish estuary. Mar. Biol. 87
(2): 211~218

Cornelisen, C. D., and Thomas, F. 1. M. 2002. Ammonium uptake by seagrass epiphytes: Isolation of the effects of water velocity using an iso-
tope label. Limnol. Oceanogr. 47: 1 223~1 229

Kitting, C. L., Fry, B., and Morgan, M. D. 1984. Detection of inconspicuous epiphytic algae supporting food webs in seagrass meadows. Qecolo-
gia, 62; 145~49

Klumpp, D. W., Salita-Espinosa, J. S.,and Fortes, M. D. 1992. The role of epiphytic periphyton and macroinvertebrate grazers in the trophic
flux of a tropical seagrass community, Aquatic Botany, 45; 327~349

Lepoint, G., Havelange, S., Gobert, S., and Bouquegneau, J. M. 1999. Fauna vsflora contribution to the leaf epiphytes biomass in a Posidonia
oceanica seagrass bed (Revellata Bay, Corsica). Hydrobiologia, 394. 63~67

Mazzella, L., and Russo, G. F, 1989, Grazing effect of two Gibhula species (Mollusca, Arehaeogastropoda) on the epiphytic community of Posi-
donia oceanicu leaves. Aquatic Botany, 35: 357~373

Morgan, M. D.,and Kitting, C. L. 1984. Productivity and utilization of the seagrass Halodule wrightii and its attached epiphytes. Limnol.
QOceanogr, 29; 1 066~1 076

Nelson, T. A.,and Waaland, J. R. 1997. Seasonality of eelgrass, epiphyte, and grazer biomass and prodn;ctivity in subtidal eelgrass meadows
subjected to moderate tidal amplitude. Aquatic Botany, 56: 51~74

Rindi, F., Maltagliati, F., Rossi, F., Acunto, S., and Cinelli, F. 1999. Algal flora associated with a Halophila stipulacea (Forsskal) Ascherson
(Hydrocharitaceae, Helobiae) stand in the western Mediterranean. Oceanologica Acta, 22: 421~429

Saunders, J. M., Attrill, M. 1., Shaw, S. M., and Rowden, A. A, 2003. Spatial variability in the epiphytic algal assemblages of Zostera marina
seagrass beds. Mar., Ecol. Prog. Ser. 249. 107~115

Walker, D. 1., and Woelkerling, W. J. 1988. Quantitative study of sediment contribution by epiphytic coralline red algae in seagrass meadows in

Shark Bay, Western Australia, Mar. Ecol. Prog. Ser. 43: 71~77



