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ME T 1989F 10 A—1990 4 6 A, M FHE S RBBRNBEEMBREER, 4 5%
B W1(BE 568 n mile) M1 J2(BE 23 n mile) WM R4rys, #TEYERNER AR, ZRE
B, IR A TR A 15 4R £ B . R K RS 8, Eoh ke A E R
ATy R SR S FR SR TR R R BT RN 12 3. REREN
AEYHHBREZE T RRRR, ASHEYREEAHENEENTIE.,

X@iA  BEE BES RSk AEYEHR PR

ERSES Q17853

EYE RS EYEME. BX PR EATRE LHE HERERKYH
FAMEE. AREEREEHYT F, B A ES 5250 B R FE AT 528 30 0 B
JZ (Cammack, 1981), i B B 825 & J& FE 1R BT (Walch er al, 1984), 33558 AT AT
B REFEMEBGE T B, RETEEXSFFRE X 04975 5RL RS LH
BOBFIT AR AZFI AR B EEHY, HEF A BB B RPRS
01 TG E W BRAR IR R

NENBHIBRE, PER EREBEETT RSB, &I 10 4E0HE B, 3t
HRILMEX W AEYSRRAEHITRAAHALE. AXEELREESATEREYER
R, EENEBEBHSHYF L RUERETR.

1 MREREHZE

T 1989 4E 10 A —1990 48 6 A W1, 4 IR W1 35 (BE 4 68 nmile ) MIBIERE 12
W (BEE 23 nmile )R FXERBRAL L, BEREBH ZHOAMWEELSR, U T R
BERMEBKBRAFRKBRYERISHRROA. FXF/AAME ARFTR M &S
%, ZRGLIE TS A P2 7 ) (P30S, 1994) , 3547 3 &5 K& IRHE 5 50 0.« e L 35
¥ X T A B B I 4 A ) — 30 (=302, 1995 a).,
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2 AELER
HXBHEHSARTER WA R AEERBKENSREYHERREREYNE S
HARRE 1, BHEYEESHRAER FEMENHEERNR 2 M 3.

£1 BEESFEHSHEWIRRENEYSRIRA
Tab.1 Biofouling at Stations W1 and J2 in offshore areas east of Hainan Island, the South China Sea

w5 w1 2
KB (m) 1 10 25 50 100 1 10 25 50 100
BAYE (g/m’) | 70542 | 636.86 | 207.88 | 256.30 | 27.76 | 775.11 | 157.38 | 262.56 | 265.29 | 80.00
Y 0.09 473 3.55 0.60 0.01 0.99 0.90
& k48 3267 | 3334 | 6341 | 9495 | 090 1887 | 57.53 | 47.02 6.89 | 21.88
{%{3 wo%E 488 | 001
] 2N 0.32 0.06
;B; A ] 10.64 0.01 1.18 0.04 30.85 8.78 3.39
% AWEEAE | 5625 | 6155 | 31.30 393 | 78.82 4150 | 36.19 | 3322 | 2547} 78.12
” T 2% 0.45 024 | 20.28 1.49 0.33 2.24 444
— | H#Em A 6.66
Hisdkaksiy| 001 0.34 0.07 0.60 0.16 0.12
YRR 0.0t 0.01 001 | 59.69
Ay 001 | 003] o004| o024/ 001 | 008 | 759

/

2.1 EHERX W1 EENFRER »

WEED, TR T CRANFRERR KT 1m), HRE LT 25 S0 £
FIRFI N E, HERLEFALE HLAE. TEBEUBITRES/NBENRETHR
Y ETEE, AT AN E . BT R B RA BRI, S TER RIS Y
i ¥E. Bob, SHRAEYEEE PEMEE FERE 4485ind / m®WARAEF. ZKBBEY
BH 70542/, KPR HWHER BB E AL, & 56.25%: HIK K, K 32.67%.

MFAT IomAHME_RIAR, HEWSHAYDHLFTEREE KENERER
K, BEAUNEKIBRRERE—E MARENEBOETEREREAGZETANER
BUAEER BEM AREZHMEZT 4N, ZKEEEYE RN 636.86g / m’, H
HWERIEE 61.55%, KIEK 33.34%.

MFKT 25m AAHEZE RN, K EWBRAEYBRERUIER KIEANGREZEN
¥, EEAYRUA 207.88g / m’. SRETFE RS L, ZALKE R B T, KAEYH
ERSEADEN 4% MAWEELNEE 3130%. BEREENSZEVEN
3.55%, HFEEE 10 7. ETEHFHEY, REXIPBNBHGMBEEE. &3
YRR R Gk,

RLF AT S0m B ENRRK, EYEREBHKBEMNERELLTIE. KELIFH
WP FEBIR A £, BRZKBHAELEH HEYHER S BAEVER 94.95%. BRE
REAHAMAREAEMMERE HGHENF, BN E % E 55 & 400 ind / m*M 4 ind /
m’. RN MEBERE 1425ind / m’,

EREIRR OKT 100m) W E EF A ML, L BRE I, X FAIE R AR EE #IAT
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Ei, BINER MR REETHE. 78 W1 BRERBRK 5 MKESD, AW BHRAEY
WERRMK, RF 27.76g / m’,

2 RERFSEIWIHRAELSREDERSHIRR
Tab.2 Vertical distribution of fouling organisms at stations W1 and J2 in offshore areas east of Hainan
Island, the South China Sea

¥ = w1 2
7k B (m) 1 {10 [ 25| 5 [100| 1 | 10 | 25 | 50 | 100
MK (Algae)
HFBWEHE (Spirulina subsalsa) + + +
SREEH (Spirulina sp.) + |+
B 223 (Iyngbya sp.) + + +
F+IE ¥ (Navicula sp.) + + + + +
¥ £ B ¥ (Grammatophora marina) + +
TR BE % B (Grammatophora undulata) 4+ + + + +
55 QBT % (Licmophora abbreviata) + +
B ¥ (Licmophora sp.) + + + + +
P43 B ¥ FF LR ¥ (Rhabdonema adriaticum) + +
B JE ¥ (Nitzschia sp.) + + + + + +
Z B ¥ (Polysiphonia sp.) + +
K= (Ectocarpus sp.) + + + +
RIE 3 (Cladophora sp.) +
BB 3% (Coelenterata)
248 (Corynidae) + | + 1 + + | +
Y8 (Hebella sp.) +
088 (Campanularia retteri) + +
SR8 (Clytia delicatula) + |+ [+ |+ + +
¥ FRE (Clytia hemisphaerica) + + + + + +
48 (Cytia sp.) + |+ + ]+ |+ + ¥
X ¥ B8 (Obelia bidentata) + + + + + +
WX B8 (Obelia dichotoma) + + + | + + |+ | +
th BB AL 98 (Obelia geniculata) +
Y3 (Actiniaria) P
£ B 31911 (Nematoda)
£ H (Nematodes) + |+ |+ |+ + |+ |+
&SP (Mollusca)
48R (Serpulorbis sp.) +
BABYEIR (Vermetus renisectus) +
YEBR (Vermetus sp.) +
J& 82 (Opisthobranchia) + +
R T4 (Modiolus sp. ) +
KHEB N (Pinctada chemnitzi) +
REIEM (Pteria loveni) +
W 4L 8 (Parahyotissa imbricata) + + +
¥4t 45 (Alectryonella plicatula) + + + + + +
¥ 1 4L 8 (Dendostrea folium) +
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gx2
2] = w1 »
i s B (m) 1 | 10| 25|50 |100| 1 | 10 | 25 | 50 | 100
B iE 4 85 (Neopycnodonte cochlear) + +
¥4 UF (Planostrea pestigris) +
Y& WL M (Chlamys radula)
T I (Isognomon legumen) + + +
TG (L nucleus) + + +
1 i 3h4 1 (Arthropoda)
¥ $ %k (Pycnogonida) +
H 4% #i (Conchoderma auritum)
MR LE BT (C. hunteri) + + + + + + +
ZE R (C virgata) +
F B (Lepas anatifera) + + + + +
WET (L anserifera) + + +
B Z& 5 £ (Heteralepas japonica) + +
W Sr T (Balanus reticulatus) + +
WRPEBET (B. poecilotheca) + + +
=Bk (B trigonus) +
V& B BT (Chirona amaryllis) +
HMEEBET (C renuis) +
41 B B3 (Megabalanus rosa) + + "
SEES (M tintinnabulum tintinnabulum) +
HL AT (Podocerus sp.) +
AT (Stenothoe sp.) + + + +
B &8 2 ¥ B (Caprella penantis) +
EE Y] (Bryozoa)

B3 f & R (detea anguina) +
XTI E R (Elecrra tenella)
K Z R E R (Membranipora grandicella)

22 BEESBEX N BEYTHRER

NHKT Im AR RBRR, SRAEYBRENABRLEE R HLEL. RTHXHK
K88 R BB Eh Y & B IR AR Y 60% MRS, R4t B, S AKE. EEBR. AR
UG R EBILE R B RS RS R SHRAYBENERHRES. BKENEE
YK 775.11g / m, A RE R 25 41.50%, $L45 &5 30.85%, K8 & 18.87%.

BEFKT 10m EHWEZERR, AEREEhAE. BENEHERLIE. Kb b
B K, RS, R ERE N DU BBE . XU B AR A S IE % 5 MR A
B A RANAE A SREE A EARE A 3 B0, BKER BRI H T
BEE, KRS LR SR E. BEEMERESH N,

R F 25m AL S SR IRAR, R A IA KIS 25 % DOV U B 8 AR a8 0 £ R
RELCEBBENRERKESHAEY. ZKENEREYR R 262.56g / m’, HH Kl L
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Tab.3 Densities of main species of fouling organisms at stations W1 and J2 in offshore areas east of Hainan
Island, the South China Sea

W Wl n

K B (m) 1 10 25 50 100 1 10 25 50 100
B % 1667 3

bt 176

KL N 3

SE i1 3 3 3
DB 3 3 14 4
-3 o] 10 ) 63 10
L 75 2 6 179 49 13
Yot Ui} 3
ok Lad ] 2

' W% 6 1425

B&ER 4

MFEEH 22 150 400 113 54 123 448 100
% E # 2

¥ W 63 47 43 27 100 85 3
B»EMN 75 14 3 14 11
HEREH 4

R %0 2 1

E-37:3: Yo 2 4 3 1

=) ¥ 124

[-1:3-=Y 5 4

WAEEWS 17

UERS 3 6 3
HEMS 2

M uF 142 696
]’ & 8 4 485 4 30 2

47.02%, AR B RAE 33.22%. BRBKBESHSHEDWRHER L, BB T B,
HAbfpRAEEYREPH W HEYRBL.,

LT KT 50m AL 55 00 2 3A4R, ok & B SR BH &, 02 T 3 B0 T o 0B R 0 X L 3%
REEE. SHRAYHETNETABEANEEE I TR MARAEHTRERE
448ind / m’, MSM, AR LA E ERH GO ERTE LAY, Kb AR EEE
142 696ind / m’.

FKT 100mALWBEREZRAR, TERHBMEEGTH, SHAEHEEEEN
100ind / m* M AR % E 1, KB EEYR K 80.00g / m’.

3 iR EHKIF

UEZERERN, BESATEBKBATRENEYSHRFBh I EREER Y
R, K /KiE. AHE R LM IR MR EF, THE B X (FE) WENSREY
BEPWEEMRMEB I, BEE R FIERA NN, S 05 B fh 2 B 8 BT T B,
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UG HE R, BERNHALE I M. AN NEELERBTUEH, 1—10m KEH &
YHEREKR BEEHRAYHERGHENEES HFRL.

HEEE (19822) Y RE T T HER BRI E WS DB HRE, R KA
REYHXGEEDEER . WARBMHEMGUES. HHIFME RN, KL EBE. AW
B RBGINEHMEMBIIMIEREYHENUHERENE, HEF - CBENERER
P B, BT i P SO S A A S e R B E MR AT, ZAE SR SHUME RIS AL
YA XME (EFES, 19920) EA -, AR, B SEREREKBNEREY
58 NAIAR, EKREAUFTERAVHERTNAWERRS4AY. NEATHEEL, 548
B RSB AEREKEMLL, ESESATERER. KBESAEXRU LMEBERX, 5
RAEYHEREATEL KIEMEREEREREEMBESREYBREPEEEE
REMNER, ARETFEN W1 3 2T 7EREE F MR KB LMo ES. 8 E
TELLRPA, Wt REEE R EOER 12 30 BB,

R HE VA 2 X Y A IR AR s, 3R W SRR R MW RAYR T X
HHMES HEMETRIEXRGEESAEREREKE. KM, B THEMENE
R, UMM RAYBEN AR XE AR EESE S REEN 23 BN 12 ¥,
FE 20 MEBREENE BRAKFIEHEESREY NN, MEE RAEES R
¥R 68 B LITH W1 35, M) R 8 ANl FREfE 4y TR X # I iR e 22K (I
SRk, 1978), BTN D B R BEEST — NP, BT L, 3T E E E A SRR
B RMEBENTHESMEAT RSP ERREENY BB EMEX. THREREN
Shl— M ALE 10d PIFTE BB 4k (305, 1980) , A5 A5 B 1R A #E R S B I &
B8 7 T F& (Dineen et al, 1994). B b, &l HUHH o 88 K 4k 05 % BU5E 8 4B 30 1 (Mok,
1973), EG BB RBFIEERENEX,

EXFITAEBXNEKES, BEREWEELRSIEBEYFRVWEEMNAK, A,
BT HAERP RS, 5E%, W HRA RHAET %3 (SUER) PR R X k%,
1995 a,b), MM FREEERBHELEHYNE, ENASRNIFENBFREYHE, B
FRE BEEREFHAEY, BENELRE R Y B/NE K, BT =4 5 S8R5 5% Rk
EHDNTEENAERE, HEARETUABAT. Wik, EHREE S KGR
EYEHRARILE, RE TS B, S EEERAY.
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INVESTIGATION OF BIOFOULING IN OFFSHORE AREAS
EAST OF HAINAN ISLAND, THE SOUTH CHINA SEA

YAN Tao, YAN Wen—=xia, DONG Yu, WANG Hua-jie,

YAN Yan, LIANG Guan—he, TIAN Xing-li'
(South China Sea Institute of Oceanology, The Chinese Academy of Sciences, Guangzhou, 510301)
t (China Offshore Oil Nanhai West Corporation, Zhanjiang, 524057)

Abstract To understand the extent and type of biofouling on artifical structures, two buoy stations,
W1 (68n miles offshore) -and J2 (23n miles offshore), were established in the offshore areas to the
east of Hainan Island, the South China Sea. At each station, iron frames bearing test panels were
placed at five depths, i.e 1, 10, 25, 50 and 100m below the sea surface; the experiments continued
for 8 months from October 1989 to June 1990. The results are as follows. (1) A total of 59 species
were involved in fouling, in which hydroids, gooseneck barnacles and oysters were themajor fouling
organisms at both stations. (2) Bryozoans and anemones only occurred at Station J2. Acom bamacles
were mainly found at the same site. (3) With increasing distance from the shore line, the biomass
percentage and species number of acorn bamnacles and oysters decreased significantly. (4) Intensive
fouling is restricted to the upper 10m, where the test panels were heavily fouled and the maximum
biomass were obtained. There was a substantial reduction of biomass and species diversity towards
the sea bed, particularly at the 100m depth. (5) A conspicuous vertical zonation of fouling
communities was observed. Based upon these results, the patterns of biofouling on marine structures
in these offshore waters are closely related to the geographical location and the water depth.
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