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1. FAAR

M ERBEA A KE RS K TR SEREMS R AR LI REMEE HE
K178, EHEY 11 R iy 1 R, B8 3 R B 3 M, ks 32 B,
Hhes 21 f s 2 B AL R(R D),

£1 FHBRRABBRSREDSHBRR

W ;-4 (m)
+0~-6 —-10-22-25 -30~-40 -50 —-55~-120 —150

i E2

* JH¥ Calothrix sp.

*x B4 % Lyngbya sp.

EBEWEE Spirulina subsalsa AZ A

&I ¥ Biddulphia sp. A

FE ¥ Navicula sp. AZ A Z A Z A

W4 LB Grammatophora marina Z

PR EHE Grammatophora undulata V4 Z A

BE&¥ Grammatophora sp. A

EEWIE R Licmophora abbreviata A,Z A Z A A
R L. flabellata A

¥ Licmophora sp. A,Z A A Z A

T BT EITLERE Rhabdonema adriaticum A

SHTE ¥ Cocconeis sp. A

3% Nitzschia sp. A,Z A Z A A

W& Enteromorpha sp. A,Z

K& Ectocarpus sp. A,Z A A

* ZEH¥ Polysiphonia sp. A,Z A Z A

* SF K48 Clytia delicatula A A A

L PREW KT Clytia hemisphaerica A A

*’%WE Clytia sp. A A

B8 Corynidae A A

M8 Hebella sp. A Z Z
* KBS Obelia bidentata A A A A A,Z
* WX BB O. dichotoma A,Z A A

B BE R O. geniculata A

B Obelia sp. AZ A Z A Z A Z

48 Tubularia sp. Z 7
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gE1
- % E03 B (m)
t0~-6 -10-22-25 -30~-40 -50 -55~-120 —150
% Actiniaria z z
£ & Nematoda AZ A A A
BT T N Actea anguina Z
KEBRILE R Membranipora grandicella AZ z
FEREAEN M. savertii Z Z Z
B H WYWRE Platynereis dumerilii A
WY R/ EH Hydroides zishaensis A
- #E M Hydroides sp.
BHBWIR Vermetus renisectus A A
WWR Vermetus sp. A,Z
KA Arca boucardi A
174 Barbatia fusca A
50 B. wwaensis Z z
WMDY Modiolus comptus A,Z A A Z
MRS Musculus senhousei VA
HKEARILIK Pinna atropurpurea Z
EWBIBk P. muricata Z
OB Atrina vexillum z
BRI BR 8 I Pinctada radiata A
KHBKEN P. chemnitzi AZ z
BB P.nigra A
kDU Pinctada sp. VA VA
BRERN Preria brevialata 4
RBHEN Preria loveni A
WHB KN P. coturniz Z YA
WKL P. dendronephthya z
@88 Isognomon isognomon Z
UM 1. legumen A z
B0 Chiamys sp.
FE4EET Alectryonella plicatulla A,Z A A
M4 A. haliotidaea Z
W&ALYE Dendostrea folium A A

HBHAYE Hyotissa hyotis
W R4t 4 Hyotissa imbricata A A
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" £ ® OE  (m
+0~-6 -10-22-25 -30~-40 -50 -55~-120 -150
445 Hyotissa sp. A A
# 85 Parahyotissa numisma A
e E4EAT Saccostrea cucullata z
WK 4L 85 Saccostrea mordax 7
QPR Trapezium liratum A
FITEENEME Hiatella orientalis
* B Lepas anatifera AZ A A Z
* BETH L .anserifera AZ A
EIEZN L.indica A,Z
&E T Conchoderma virgata
* WRKREH C. hunteri A Z A z AZ A
HH /N Chrhamalus sinensis A
BEBEFT Tetraclita squamosa A
BEBE T. coerulescens A
WATERET Megabalanus tintinnabulum zebra AZ
PEBT M. intinnabulum
WEBE®F M. volcano
WRIEBETF Balanus poecilotheca
EMWEL B. pulchellus A,Z A Z A z A
BRILBESE B. zhujiangensis A
ISR Gammaropsis sp. A
HuEUF Podocerus sp. 7z
AR EUF Stenothoe sp. A A A
KEEF B Caprella equilibra A
[ 48 3% #F B Caprella penantis Z y/ Z
fREH M Caprella scanra A
#G ¥ % Pycnogonida Z

WM Ophionereis variegata
INKBE R Ophiocomella sexradia
AW EIRA Abudefduf vaigiensis

T A RRTE A3 AR B Z RARTE ZM3 Marex KUK RFRIH 21
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22 AMUEFSREVETEMHEMBAEE(/m®)

BignE(A) 4 8 12
® H(m) -1 -10 -25-150-0.5 -1 —-10 -25 —50 —67.5 -85 —100-0.5 -1 —10 -25
LA 3 23
3w T 3 3
B 13 13 3 11 6 26 38 5 8
ILE & 3 3
ot 3 38 3
j %2%: 38 4
KHEHKGN 3
# E N 228 70 10 206 178 86 2 333 93 75 15
REH 80 23 67 26 3 2 108 23 S
4| HEEH 3 2
MR RE T 3 10 7 3 88 476 918 11137 5592 1061 2
*E 23 35
F AR 8 5 61 30 36 6 8 52 25 20 48
RE BeE 3
E:353: X . 7 3
% % 2 3
%% i 3
2. EHAHWA

£ 1FH T ZM3 Marex K XK R BRI A3 BIr S AW EE SR, AR
PR, ERERENFTESHE-0m UERKE, ARELSELFREYHERE;
BEEWER I, RN EBEEZFB D HESE, W EMRHARBREMRNEL, RAH
HBMEEMTAR, NERFELHEFHKERHIE, - 10m DR UEHMREE
FHRE;WE-10 m UFEKER , FREAEFZEEH B AREF; W - 50~ - 150m K Z M R
HKEMARAEHHA, HPEEE-67.5mAbREBA WM EEE S 11 1374/
m?; —160m PIF/K B EME BEA LR RAYME (X 2).

3. THRAEMHERR

(1) BrRHERS ZM3 Marex K XA R ZHRHE KA ZHHBEEX (>0 m)JL
FRWuRAESE, BAEYMERN1256.00 g/m”, WA (5 92.54% , HHERENT.46%
(£ 3); B AN~ - 0.5 m)MEYHEHE L FRBRX , M #H B S5 886.08g/m’,
EWREREIY 97.64% HUN 2.36% ;K (—0.5m) EWBEERR T A WFHKSL, iE
HEMG YMERSHNEMETS, SAEYHERR 2 532.68 ¢/m”, HHEREN L
gt R, Ak 93% ;s BRI F A E RN 493.40g/m?, HP BB HEY S
50% LA E. PLFAKT -22 m RBUAR LS HAEWHER R 33.68 g/m*; i — 30~ — 40
m K Z R SR E YK E R 1 340.48 g/m’,
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%3 ZM3 Marex K XS R/FHRGESTREDYHERRELXEDRE (%)
K m OB W
B OB OB M lks 4 8’
R X A 7K B ¥
® & (m) >0 0~-0.5 -0.5 -6 -22 -30~ —40
M EEYE (g/m?) 1256.00 5886.08 2532.68 493.40 33.68 1340.48
® % 92.54 2.36 3.69 1.22
KB 1.37 22.19 0.72 3.93
% i
* | BWEE% 0.06
% BEHN 9.93 8.17
B % % 0.02 42.11 30.43
E EWsER 7.46 97.64 92.94 24.90 0.94 45.82
| EWERERE 1.56 78.03 2.08
% 31 0.05 16.98 0.71
T Btk ik s 0.76
Wi 2% 0.35 0.04 0.94 0.04
Hietdy 0.02 0.01 1.17 8.82
4 VHEFFEREERENSHEYHERREXENBESLE(%)
2 E
R OB B HERGE(RREA) ;
RRK RAENE B K REX FHWE T K
BaetE(A) 8 8 12
% E(m) >0 0~-0.5 -0.5 -67.5 -85 -100 >0 0~-0.5 -0.5
Bt B (g/m?) 656.05 2552.76 2674.9171959.07 3432.55 218.87 828.10 1461.53  2707.88
¥ % 64.73 3.85 100 2.96 0.07
K 8 0.02 0.01 2.52 25.11 0.54 2.37
5 B %
¥ | BEWEEEX
% 2331 0.02
2| H W% 0.28 0.81 3.52
g AWNEBERX 3491 96.10 96.85 100 100 74.89 95.68 90.51
b | KWERE  0.34 0.33 3.48
% | ®EA
T Rk sy 0.01
R 0.02 0.01 0.02
Hi4y 0.04
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£S5 AIUHRBRSREYHEREEESYRESLE(%)
BgeE(a) 4 8 12
® B (m) -1~ -10 -25 -150 -1 -10 -25 -50 -1 -10 -25

Wit & 4= Y& (g/m?) 1955.83 582.37 112.51 1.75 1668.39 506.12 283.45 588.00 1002.04 625.77 425.36

®O% 1.02  20.06 0.02 0.92  0.35 0.01  7.47
b S ! 86.22 5.95 20.33 80.45 59.43 6.74 7.70 52.01
5 W %
% | BWEER 0.03 0.03 0.01
& BN 0.08 0.14
g L i 0.29 0.55 0.02 0.05 0.01 0.13 5.87 0.34 2.58
H| AWERE%E  97.51 76.55 9.97 100 92.48 77.40 16.74 39.60 82.02 79.13 35.19
@ T RHK 0.82 3.70 0.55 1.87 2.81 0.60 5.10 5.03 9.09
% E:3 3
| RS Y 0.01 0.01  0.01 0.06 0.07 0.02 0.04
R 0.25 0.36 0.02 0.04 0.01 0.04 0.02 0.28 1.09
Hibtd 0.93 1.11 0.05 0.02 0.03 0.02

A3 BARU, MARMER S AMANAM RAAN  EEY NN EBHRRAMERSE
BEATHRE, AR R (R ), B IR TR X Y & BB AR, KOy 2 i,
BREMEYRER. AERAREX, SI5HEDHER D 1N 656.05 g/m” Fl 828.10
g/m’  BMEE64% UL, REFHE 100% ; EREME, SREYHERS N 2 552.76
g/m? fil 1 461.53 g/m? , HWNEREFBULITHE, b 9S% UL, HRIEX  AHN3%E
A BRI KR E IS R A Y M E B BEAE, ¥R 2 700 g/m® 4, (H4L05 R TR
BEEXELRAAVAYHEPISLA S50 8 AN 12.6 5 10.5 £5, VENHEE
REARBAHELE ,7E - 50~ — 150 m /K2 EBEH AR LE M DUE B BB #H , 1
F 50~ —70 mAYE = EIL 100% ; LHTE - 67.5 m AFIFEHNMEHEESIX 11 137
A/l BB BR 71 959.07 g/m*; BEE FEMSEM M, SREYHEREAT
ek 3, K BB BT o L A 38 A

(2) &Mk R 4 A ARERSEERE -1 m, - 10 m, —25 m 1 — 150 m 4
MKBHRER . RERREBHELSE E2E ZHABENER,EEREYHERN
1955.83 g/m* P LUEHMBEN A ENAWELERL 97.51%(ES):E_ERAR L
HEYAREUTEREZ AR BARAE AL ES, BE5REYHERNAIRE
BRI 30% , EWE2RA Y 34, B=ZRIARBEE R BN FBMBE, 25 HRA DK
HBH 112.51 g¢/m?, ki85 86.22% ; — 150 m K )2HIER b, R E MR EEFH T 4/
m?), SR 1.75 g/m?,

BESAMTAREER(-1m) LFTMENFRAYDEN 1 668.39 g/m? (L HFI 2
KIS L E A MR XM AREER(ERMBER), X EEL
92.48% . —10 m, —25 m, — 50 m JLNKERER LM E £ WHBREHEM, KIEME
WEREEDEREM, BEREYHER D H N 506.12 g/m*,283.45 g/m* Fl 588.00
g/ml, EGRAYRENRFE, - 25 m LLRKE R b, KBTS RS 1
BIXBEIR BN, A WE ERMMRE -0 m K2, HAREZEMARHE  EHE
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REFEHLEXE EFEE,

B laWBEREH(-1m) LIIHENAYHELES, UAHE RE KIE 495
MBETAIE, BEYHERR 1002.04 g/m>, EWEEAK L 82.02%, M FAKTF -10m
HHE_RERIEWEYRERMEE 625.77 ¢/m’ , B MRS EHE W HHENE
B, AR REALBEMER 80% , HAREYIT & L EMKIKAKIE BENET.
EFKT -25mAME=RER L, EHAEYME RN 425.36 g/m*, LIS A EHK
B85 52.01% , B E R AL 4 518 35.19%,9.09% F12.58% o

=\ i EE

M A3 FFREEFI ZM3 Marex K XK R F R TR B BT R A LLE B BRI O ARE .
AUOBSUARKEXRNERAEY FTEEMARAE S B EEH KIEMEXRERE
PR, WAL B A — B SR AORE A 05 ST K8 4 a5 TR LA A W O A L B A &
E RIS BB HEBERN UL KEREN EWESR B
T B HREEEHIAYBEAAHENEAS WAL HERM AT ESMHLE - 50m
PIEKE, — 160~ - 350m /K E R WAV & MR R EH EFEAA A - 30~ - 100m K
B, LHAE -67.5m b HMEHEMEYRY AR KMA.

EEREMBIEAESERY ERNEHREMTER Y ERAREZER LR
BRERRKENEY, BTERKEAYHRHEMREN S TEEMBHEKEX,
EESEHYRERAEYRAAERR FIHEMRAELAYHE RIS LMA, BRTOR
HERESHHAEMEHEER, 30 NE m%, 5 LT WSW m%. EHER
REHEW M) AR KENERFHREYN RS AREKER WEEERY ™
HEWAK, Rifi, BT A3 B R ZM3 KUK B ERE R P #E S 2 60n mile, 78
TR 0.3 kn MW HRIEMAT , B ERYELIERKBMEYL AT 10d 26
W HFIREX EH, ZB XY ERSREYN FERARDES.

EEYHETHRIT O UREEKBEREYHWEAR S A, FFHEENERERN Z1 %
BMAYUEREEREBRERMENE, KPR 5B E#; MAER 38.7 n
mile 8 Z2 35, 5HRAYHREHEEGWRE BE KERMEL, B0 — B MW OUE
ToMm = HEH,1999), R, AKRLHAELERRH, EZERERY 120 n mile . KV
BESTEE 60 n mile UEMB/KEX , BE—FENNFE MEFREMAR WS HRE
MR SRR BH KRR FE R ML, BEEE R KR LY MO T
SR AN RGBT SEEERAYR SN ESHERBRBINEKEN M, &
FREBEXEHESEWY, B - BLAEER (BUES) RSN F R B85 2 k8 Mif ik
AR, K REYBENSEHR SRR RBEB AN EEBURTH 4 T M2 5N
LWHBRAY B — W R EHE— SR RIEL,

2 % X ®

PRk EEE . EHEEY 199, BB B HAYRMET S, BFER,1304): 8186,
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STUDIES OF THE MARINE FOULING IN OFFSHORE WATERS
WEST OF DONGSHA ISLANDS

Yan Tao, Yan Wenxia, Wang Huajie, Yan Yan, Liang Guanhe, Dong Yu
(South China Sea Institute of Oceanology, the Chinese Academy of Sciences)

ABSTRACT

Marine fouling causes significant increase in the hydrodynamic loading of offshore structures,
impedance of operational requirements and the alteration of corrosion characteristics, resulting in an-
nual losses of millions of dollars. Thus understanding the phenomenon of marine fouling specific to a
region is an essential prerequisite for designing and constructing both fixed & floating offshore struc-
tures and establishing appropriate cleaning programs.

To meet the need for the development of the offshore oil industry, an investigation on marine
fouling in offshore areas west of Dongsha Islands, northern South China Sea, was conducted from
April 1988 to October 1990. The Marex hydrological buoy system ( Station ZM3 ) was deployed in
325 m depth water 60 n miles offshore, and Station A3 was located in 345 m depth water 63 n miles
offshore. At Station A3, test panels on iron frames were hung on the mooring system at depths of
“1m, ~10m, -25m, -50 m, —100 m and — 150 m, and exposed for 4, 8 & 12 months,
respectively. Data on fouling species and biomass were obtained by examination of test panels, buoys
and the mooring systems.

The results showed that in the above-mentioned waters, a total of 91 species were collected and
identified from fouling communities. Of them, the dominant species were pedunculate barnacles,
hydroids and algae. Opysters, pearl oysters and acorn barnacles were important fouling species, and
their biomass proportions increased through time. Characteristic shifts of species composition with
depth were observed also. For example, Lepas anatifera and L. anserifera mainly distributed
from 0 m to —25 m. Conchoderma hunteri was found in the range of — 10~ — 150 m, and the
maximum values of the density and biomass occurred at — 67.5 m.

As for acorn barnacles, a total of 9 species were collected. However, Balanus reticulatus, a
common species in coastal waters of South China, was not found at both investigation stations.
Moreover, sources of hard fouling organisms and influences of hydrological conditions on the speéies

dispersal are discussed at the end of the paper.



