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Fig.1 Sampling stations of fouling organisms
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21 FhRAMMEEMEM
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BRI . ALY . BEENYE LR EHEYHE
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BRI R BN, REBERG YN
1764.23 g/m?, 2 ZEHR (157 34 4 45k 2322.31 g/m?,
RIS A Y G 2R S T S
B, V58 E Y I o RS . & Z5 04
W HEUN, 2N 8.09 g/m?, HZE M h 99.55 g/m?,
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Tab.1 List of fouling organisms

Fli ok xZ B2
Species Surface Middle
layer layer

H A K#3E G japonica + +
£ i #TF 11 C. acanthogaster + +
e B. uliginosus + +
H B R HF Senothoe gingdaoensis + +
L EF Gammaropsis sp. + +
FFFH Caprella sp. +
rh4E¥7 /K % Calanus sinicus +

PR £ WF J. marmorata + +
T[4 R 3 Corophium acherusicum + +
W33 Actiniidae .
V% Nereis sp. +
£ 1k Bl V) %% Perinereis nuntia +

2 Syllidae +
28 %1 11 #5 B Temnopleurus oreumaticus ~ +

¢ & Ophiuroidea +
L% lH Hemicentrotus pulcherrimus +
H#E5hY) Bryozoa + +
PEEE V4 Ciona intestinalis +

4] #L Nemertinea +

K445 C. gigas +

£ R FE IR Philine kinglipini +

+ ik Tugali +

LW E Enteromorpha linza + +
IR T. marina + +
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KA A B VS A A ST Y 11

AR, 3-6 AT GRS, REZRAHZH
T AR 35 R 43l R 35.6%F1 41.2%; TR, 3
TSR R e A R R BUE Y R, F
ORI AFp, H, RZ 2%, h24F; B
Z 2NN ok 2888.67 g/m?, Th 2 4697.14 o/m?,
ARV 35 K 30 100%, ek 5 EY 13 Ff, Hr
RS2 R, 2 Rk BRI RIEMAHE M B A
A3k %] 4155.78 g/m? il 4371.77 g/m?, T FRAE 35 %
o0 100%, LISty 13 Fh, Hrh, R)Z 10,
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F; MRERBRE > FFE>EE>KE.
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Tab.2 Community indices of the fouling organismin
different seasons

s R4 X7 B BE  BE
Community indices Winter Spring  Summer Autumn
FEEd 0.207 0243 0.789 0.866
ZREH 0.787 1191 0534 2114
sy 0.394 0596 0.144 0571
3 D 0.988 0963  0.950 0.697
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FEHET, V53 A ITE 0%y AR K F BT R4y
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Tab.3  Biomass and environmental parameters of the fouling organism in different seasons

=1 JE APyt T Vi PR hiE
Season Layer Biomass (g/m?) Temperature (‘C) DO (mg/L) pH Salinity

£ 2 Winter #JZ Surface layer 8.09 0.79 9.19 7.83 29.81
12 Middle layer 99.55 0.80 8.95 7.98 29.81

# 7= Spring )2 Surface layer 4.39 5.30 9.47 7.95 27.05
)2 Middle layer 120.79 5.29 9.57 7.94 27.05

H 7 Summer #JZ Surface layer 2888.67 22.94 8.81 7.98 28.94
tH 2 Middle layer 4697.14 22.98 8.76 7.99 28.91

k2 Autumn #JZ Surface layer 4147.56 23.25 7.18 8.07 28.98
/)2 Middle layer 4366.58 23.42 7.25 8.08 28.77
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Tab.4  Pearson correlation coefficients of biomass and
environmental parameters on the surface panels

i H e RE RRR RME
Items Biomass Temperature DO pH  Salinity
EE.%E 1.000 0.959* -0.889 0.853 0.258
Biomass
vHE
i 1.000 -0.732 0.858 0.107
Temperature
SR AT
iR 1.000 —0.777 -0.314
DO
el 1.000 -0.266
pH
Eh e
mJ_;_ 1.000
Salinity

*F7N K IR MR D66 £ (P<0.01)
* Pearson correlation coefficients (P<0.01)
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Tab.5 Pearson correlation coefficients of biomass and
environmental parameters on the middle panels

i H 2 7/h W ERA RE HhE
Items Biomass Temperature DO pH Salinity
E=N
i%E 1.000 0.986* -0.702 0.699 0.204
Biomass
vH
i 1.000 -0.697 0.690 0.050
Temperature
N =
iR 1.000 -1.000 —0.371
DO
el 1.000 0.390
pH
Hh 1.000
Salinity '

* 7R IR HMH A5 5 (P<0.01)
* Pearson correlation coefficients (P<0.01)

MR 3-5% 5 Al LIAE M, RIZASZREHAEY
B AR W 5 KR B B3 AR SR, MO BB N
0.959 F1 0.986 (P<0.01).
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Ecological Research of Fouling Organisms on the Offshore
Platform in Bohai Sea

ZHOU Bin*”, FENG Chunhui, LIU Wei?, ZHAO Sheng®

(1. Marine Engineering Prospecting Institute of North China Sea, SOA, Qingdao 266061; 2. Shandong Analysis and
Test Center, Jinan  250014; 3. North China Sea Environment Monitoring Center, SOA, Qingdao 266033)

Abstract

Fouling organisms have caused great damages to offshore platforms in the sea. Some

reports have discussed the impacts of fouling organisms on offshore platforms, however, little is known
about the situation in the Bohai Sea. In this study, we investigated the species composition, structural
characterigtics, evolving rules, and factors of fouling organism attachment on offshore platforms in the
Bohal Sea, by means of a series of artificial test panel experiments and multiple statistical analyses. The
artificial test panel experiments in the Bohai Sea were conducted from September 2013 to September
2014, and we identified a total of 24 species the mgjority of which were temperate and eurythermal
species. The dominant species were Caprella acanthogaster, Grandidierella japonica, Jassa marmorata
and Gammaropsis sp. etc. The seasonal panel tests showed that the average biomass on the surface panels
and the middle panels were 1764.23 g/m? and 2322.31 g/m? respectively. Settlements of fouling organisms
occurred throughout the year particularly in summer and autumn, indicating an obvious seasonal variation
in species and biomass. The Shannon-Wiener Diversity Index and the Margalef Richness Index were at
the highest level in autumn. The multivariate analysis showed that there were three types of fouling
organism communities in chronological order, which implied an apparent seasonal variation of fouling
organisms in the Bohai Sea. There was significant correlation between the water temperature and the
biomass of fouling organisms on the surface and middle panels, and the correlation coefficient was 0.959
and 0.986 respectively (P<0.01). These results provided valuable information on anti-fouling designs for
both the restoration of overly used offshore platforms and the construction of new platforms in the Bohai
Sea. Moreover, our study could serve as important reference on the prevention and elimination of fouling
organisms, and therefore could help reduce security risks of offshore platforms.
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