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HINERIREED

FRE ELWE RWpET
(I 1 R 3 < RO T)

HREREES ARSI OE, KEkk, FESKER, XB W& N #
M, WO, HiEERIFEKR, BAFEMBRE. A¥BKEXRSAE 20°C UL L,
W ETE 18.6—29.7°C > ja], 4EiE 2 11.1°C, {EZFKBMIL LR, AFHEIE.9—
31.6% 2 [, BAKWHEE]1— 2 %.

H 1967 45 7 HZ 1968 4£ 8 B, FEHWNIFMLIHITRAE, BELEAERRAL iR
BEEET/KET 2 %, BEL.5KE &H, ERERHR H 140 2 K x 80 & X K 200
K X200 BAROBZAREEHERBRNE 2k, XhEEHERA 4 RIRHWFH E,
AN, TRFEHESN 1 BIRAR BT —IREER Q967 4E 7 H1I5HE9A1H), BHWE AT M
AR ATHR, BR, 45 BITE B N IRAR R A — R AR (T B A S E B BURE,
HMET NBHEEN 7 FREMMKRENNEED, BFHIEEREEFTILRS AN
2, IR 75 SRR R 17 IRIZITRI & M B IR, 275 640 SHRAE,

—. BRI E L

(—) #ha
F3K15 35 sy, RIWIEME & (Electra anomala), WL BT (Balanus reticulatus)
MBI AR (Sphaeropomatus miamiensis) HAKEH L, HEBEK, #h, EF %

eSS, i, BRBEEINME GR1).
K1 WS EEDH R

Algae Nephthea sp, YRk
Ectocar pus spp. Kz Hicksonella sp, L A B S
Polysiphoniasp. L Anthopleura sp. ML w5 3%
Enteromor pha sp. W Obelia sp. By

Spongia ! Luytocarpus sp. BRL S
Haliclona sp. W Cam panularia sp, g

Colenterta Halocordyle sp, Ehg

A3 1980 4 9 /A 26 HUCE.
F SERARRERER.
o % UGN KT A1
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#£1 (0
Tubularia sp. 4 hE Pteria sp. 5k I
Ectaprocta R -Penum viridis . ELE-3
Phylactella collares gfji_l_ikkﬁ\m B Isogno*rnou fyg.umé,, ¥ A
Schizoporella unicornis AR Hiatella flaccida Gy
Bugula californiva AUNEE G .S phenia coreanica (HER)
B neritina meEgEh Irus mitis LD 2 1 s
Electra anomala S BEEA A Natica sp. ()
Membraniporaspp. BB ‘, Rapana sp. 7188
Acanthodesia tuberculuta . }gﬁﬁiﬂan W i Chama dunkeri U I
Adeona sp. | ﬁaﬁﬂi Crustacea o
Caberea boryi ‘ élﬂﬁat/%ﬂ{ o ’ Megabalanust hntmnabulum {IIJE»;%j
Conopeut reticulus Righuk 25 ik Q "M valeano )
Acanthodesia savartii L ' M.zebra HHhE R
Annelidae ' S . Balanus reticulatus ; - RS AR
+ Nereis spp. wE B.amphitrite amphitrite SOl
Perineries cultifera var typica. 5}&,@@()’ J B.cirratus B *ﬁaﬁf)@i
Harmothoe sp. I Q&qﬁ ‘ B .albicostatus RS
' Euratélla sp.' ‘ L (EREE) Chirona amaryllis R e
Hydr:m"‘des elegans E T gt C.ienuis . ERREE O -
" H :albicéps PR Lepas anserifera S MER  ne
S phaeropomatus: miamiensis AR Conchoderma guritum HEE®
Platyhelminthes \ Corophium sp. TR Y
Stylochus sp. 1L ol Erichthonius sp. EEIF
Mollusca ‘ Podocerus sp. BT
Ostrea folium b )4 Caprella equilibra [ e
Osirea sinensis v L ‘\ Al phaeus japonica EENEY
L0 plicatula LS ., Pisidiasp. - HE
_O.rivelaris EIL Nanosesarma gordonae RS /MEF 8
Anomiae clinensis 4!!,91’5}_}3 Pyc“°g°nida~ )
Modiolus barbatus CAR TR Lecythorhynchus h1lgendorfl A7EG W 3 Bk
M .metcalfei SERET Ascidiacea
Musculus sp.- Jij{ Styela sp. g Y
M .senhansia WEA k] Botryllus sp, 318

S QR G A K R R E B, B

(Z) HEFEY

LI A A= W b B4 0 FE B2

bk BRI, TRES NN R LR, SRR

PR AR —8, KRR E, £ HG,

LPNEZ €2 &?WHE%%?%H%WE%mk,

BKmAERER D, &

6 2 8 AUy LM #E; Mg, Wsek, Birhul

R4 13

& HKEZ s ME R A KEZ b, TFEESATH R H TR
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FUILG, KRR DR, P 1A R B AR TR R R,

S I 1]
e—®—
30+ ./..,-e ® T o\.\
. e . oo/
:,Q::GKS—Q--_O AN
20 \\ o
0—0 9 /
' —20
10}~ S \\ / Q l

- -m_ ——
e RN o IO
6 e

[2]3]1[5] 6J<7I s[ofio]ri]i2

o T A B AR BIM A EETT (1967.9—1968.8)
1.Obelia sp. FRA1G;
2.Membranipora spp. &4
3. Electra anomala FIGIEHE U,
4.Bugula neriting 3 SHEER;
5.8 phaeropomatus miamiensis PG 7 1L
6.0strea spp, FU5;
1.Balanus reticulatus PRS0,

() 88

e 2 PR, & A AARE 35 AR RS, B AR AR, R AR
EHMEARST 80%, KEZES0WUT, AMEGEEH AL 500 5w/ FhkK, £FEH¥
BB 130 W/ F K, WERE S MK & B A2 66.10%, & dr24.89%, A
4.0%, L4575 2.3%. WADEEMAERBERPMRRREK, &, £, & WO0EEESN E,
YU 85.3%, BEdG 30.7%, EH#dG 25.9%, BB 7.5%.

T 1 SFFRNER—IEH (1967.7.15—9.1) @RI b, $hEM % (Megaba-
lanus tintinnabulum tintinnabulum) %Eﬂﬁﬁcﬁidﬁjl& 100%, EZMWHEZE, KHE272 X,
B 17500 A/ 5K, WEH 19250 3/ 5K (HEEE 99.2%), dbah, EHIEBE &

(Lepas anserifera) , MSBER, BEUE (Obeliasp,) FViF ¥ 8R (Erichthonicus sp.) %
AP, BRRBRKESR (6—8 ), BAERE WIEEIM—%, BEEEH & 5
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M35 . ZRlnb 2z K, FERR I BB A8 4 A7 B N AL
X2 MRS SRR R H AR (1967.9—1968.8)
I E & B 4 A K (5B
3 £y ‘ 2 o i g - T -
%@ | Gake) |k wem ;ﬂsﬂﬁ;@] W (BT W | It
o R R R T R R A
: |

1 10 8.7 18.7 | 12.1 49.3 | T4 141 85 8.7
2 3 16 3.8 |34.6]32.7 ] 32.1
3 8 26.6 8.1 |21.3 s1.2] 5.2| 390122 0.3
4 | 819 106.9 0.6 1.2 84.2] 3.5| 4.7, 4.7] 1.2

5 T 33.6 966 1.3] 0.1(88.1| 2.8| 6.6 1.3

6 5 185 21.8 51.8 | 13.0 | 23.0 | 12.3 .

7 T 28.8 177.0 | 9.5, 0.4| 2.1 ss.ni

8 6 ' B1.2 204.5 14.6 0.8 |84.6 |

|
9 8 . 43.2 122.9 0.6 47(30.7| 1.6 473, 0.1
10 10 1 4.1 229.3 0.6 | 19.7 0.4 {79.0 6.3
1 8 T9.T 459.8 <n.1i .21 0.4 0.4]93.8 0.2
12 T 8T 70.2 6.0, 10.3 213, 0.2 2.1
t3—5 10| 401 263.1 2.9 6.0 | 1.4] 7.6 11.4 0.7
#6—8 10 43.9 647.7 16.0 | 5.1|60.3 18.2 | 0.4
He—11 12 93.0 1846.3 6.9 | 11.1 | 38.8 | 42.8 0.3 0.1
£12—2 12 | 38.8 449.1 88.4 |<0.1| 1.0[10.4| 0.2 <0.1
49—8 12 60.2 1756.5 0.3 0.9] 3.1(32.4|20.1}33.7 0.5

R E
(=) AN TR

WM& 3 PR, RERREKP—E, WEEYNEEN X K. EKEE, K (Ecto-
carpus spp.) BEMBEEK, tih, EEABALSHEEMLE (Balanus albicostatus) W
WSS TR, FHENEIEMNEEDRNOETR, CAERSHBARIL & B (Schizo-
porella unicornis) , A EHR (Membranipora spp.). 155l (Musculus senhaisia) F14:
W5 (Osirea rivularis, O.plicatulay, JEFPAMBIMUTLIMSES R E, BEEE (O.rivule-
ris, Ostreaspp.) JEEMPLE (Musculussp.) BME NS, RERWHELEY S5 £ &
WAL, RS ER R E, BHEIL 3550 /K2, R FHA RN,

e
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K3 EMBNIERK ALY (1967.6—1968.6)

w &k & | o om | kR W | R W | REM
A % 8 | 1 16 14 1
B (%) 30 95 90 90 90
q i (% %) 20 25 20 20 20
MRE (FRK?) 1.74 13.53 10.68 | 7.64 14.15
- :
% FEY ¥ 1.05 1000 | 5.25 4.50 4.05
ﬂx CE S ¥ . p.10 L ‘
i T Csas | M0 | 268 9.21
& K & 0.4 | ' '
(Fw/k=), # i 0.6 | 0.4 ~0.43 o 0.49 0.89
(Z) #5 iR

WF 4 PR, RBEREKBO4H, HAT 2.7k wERL, HELEHEBES
% 309.9 AF, KRB PEERER, WORBERGRHERSE. FHRME, KEH
BAMURIRE B R NS, RS DHERS, ERE FRRNEE MRS, BT
(Corophium sp.; Erichthonius sp.) FIJLRMALEG. HhiE MYy %E 1273 A/ F K.
W B BE 1238 AN/ EH K, HAF R 460 A/ F5 K. RE NS Y (Ostrea folium,

H4 WWEINERMEAY) (1968.9—1969.6)

e o ! koA | Hom | K B O | RER
B i ’ 2 | 12 8 14 1
HEEH (%) 1 50 90 90 90 90
5B (%K) 5 . 26 40 45 50
HEE (FR/K2) ; 0.42 13.38 i 9.25 18.00 9.61
B R A i 7.54 2,34 12.98 3.88
# LR E 0.12
' il ! - s - §.68 2.00 1.18 0.12
- o 2 0.21 0.04 0.26
%k 7 1.49 4.38 - 3.08 4.74
| /K Lt | 0.3¢ 0.26 coo ] <ot
GERIK) X = .30 | N , | |
H i ) ‘ 0.1?. 1 uus e 0.74 | 0.60
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O.sinensis, Ostrea spp.) MPEMFENFRE. WHEE 8 RFEDE EMIIREE T K & M
FIRBE#R (Schizoporellasp., Membranipora spp., Elecirasp.) ,EHETHE & 70%,
oo, WA E R, RO, B0k, SR, ATESR, SN B % 1 R K
T 10 SRARHY Bl B 1 3 B HE Bh B R A AN = 04 B BR AR

e = A5

(=) BLRBERBEEDNREER

@m@ﬁnmﬁ,mmﬁem%m,mﬁxﬁ%,m#&mﬁ,mz&mg EAEAL
MICECR. Fldn, 1977487 A 16 BRI SFAE 8 A 1 Bz BBk, mEmnk
RIS 5 EWLPRE ZHDWIE, TMREKRMERNEL KN, X5%4MEs A1
HmﬁﬁmaﬁgﬁﬂTWﬁk:ﬁH,ETHH%m%émﬁﬁL,Lk%Iﬁm@ﬁ
AR RS, JUR ISR P S0 252 %, T KBS I K A K B, A
S 2 W T S LA AR I B, 4 BLR O HR, B A SE S LA A R B

%5 kW, FANEER—AASHBEEMRHERELRRA, 1008 B8 £ mi
B R 1967 4R BB IEAY 2.6 %, {H2 1967 ENIE BN E R ERUK T 1968 4F, X 2
HFREEGHENFHETRNER, DT, ARGAREBAELRENRET R
BUAE. FIRGFE 1967 FEEER 15493 1/ F T K, T 1968 [ AL, 4 BRI b ¥
BOE IR . FIAEE RN R EMARE 2R, DA SCRERMRIENED
KEEWHAR, Fim. HEARBOENEES ABNBEA, FEA PORBRYE
13.8—27.8% 2 18], Wik 33.9%, mIRX 1.1%. ZELEMATASEMFAYEE, Bia
UG BWRIBE, RS IEE RS DAY T RILR, WL Gk, s
SR ER, MRS U0 PER IR S Bk, AR, B& . SLE T, 5
B X, o

%5 i%’:fﬁjj’déwﬂi/l‘iﬁl’}g 8 Ay LM&F{\J‘{;&‘M%MAEH*-

W o , *‘ f 10674: [ 19684
wREnS B | 51.2 | 3.8
AEE Gk I 19.2 204.5
WY (DA [ 2443.0 ‘ 4580.9
(iR (h/R) 15483.0 0
HWhEEER (%) 37.6 15.6

(Z) BASHEED LR

B G REARER GBI £V, HHE MR E kAR,
PO A, - TR ARk, — AL, S SME AR 80 . SRIIE,
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SN DL R 5 R R %, RGBS ., B R, SO A4
S lyoE, ELFUHCR R A B E R K

AP, SPGB SRR G, IR T IRBRTFFS, BIGIBAK
TR, XA RS ARk, NS 1 BN 7 B, 1535
PRI K R RO B0 2 — 5 BB BN W MM —— BB 7% (Lepas anserifera) ,
I8 4 S b LSS, TN 5 S 5 7SR5 A IR S
Hi L ol

15¢7ﬁHHWK&l—MM&ﬁH%%%&@%%ﬁm%%L,migﬁﬁﬁﬁ
RE, PR TRIR R R LI OO, PR IS A M 2 M 451 7 2 LA

_a(ﬁdﬁl%{iiﬁﬁ?ﬁtw}m&, BN I\ﬂ(ﬁimé@ﬁiﬂl‘l, MTEE%B@%H@Z\ﬁ, [o3: il
R ERBBRAD, EEMBRAVIAE B, W5 A KBRS, éﬁﬁ«ﬂ%&ﬁ&%
W, 1B &R Ea B MIARE B R L, S

2. AN £ I B RIK, U%E%mﬁ%xﬂiﬁﬂﬂu#} krﬁﬁﬁ@ﬁﬂﬁé%w—
WEHE, EBIMIBEI,

3. HEAN A MR R 2 ﬁ%%?ﬁ%% E%%m?%r’ﬂﬁﬁ?}ﬁiﬁ)ffﬁkﬂ E%%k

Wﬁ/“ﬁ, Tfﬁ{%&l\f%‘éﬂ:%@ﬂ( i, @W?K(ﬁfﬁ‘t%y SEFE BRI T, RN
JE%E’JFH% SARWEBERZ—, L

4. 78 MBI A E AN, ﬁiﬂ(@u%ﬁ#ﬂﬁﬁ%ﬁ»%—*ﬁ> 1ﬁﬁ'%’§*%ﬁ?¢ﬁ§%ﬂ»
Py AL RGBS MK RN Y, g B ) PR RO B I B
AR Wity e T VLR R T T i, R BT R RO B SO R R D AR A R

$ £ X W Lo

(1) GRS, W ELHIE, 6(196) , 4, STI—d08. e
(2) seRB%, JoREsHR, 11879) , 2, 200310 L

(31 -~ ———, WEestR, 2(1980), 3, 111—122.

(4] RoE%E, )E.ﬂj(:r AR 8(1961) 3, 22p—250. P '

[5] Karande, A A an Internatzonal Congress on [U'arme Corrouon and F'oulmg 1968 563—569,
(6) Kuriyan, G. K Ecology, 34(1953) . 689—602.

(7] Menon, N. R., ef al., Marine Biology, 41(1977) ,' 127—i40:

(8) Nair,”N. U., Hydrobiologia, 3(1967) , 508-+-512. - . oo
(9} Stubbings, H. G., 4, M. L. Report No: A/L (¢) , 19567, 1—10. . . | S eiln
(1p) Millard, N Transactions of the Royal Society of South Africa, 33(1953) - 415—-445

UU ﬁT@* Enk ik, 9(1962) . 3, 176—188. _ C o

1)i’§£ H%(@(@(fﬂ}uﬁﬁtﬁifﬁ%([ﬁ%ﬁ 1976, 135—138. I ot



422 e M 2 #H S

 STUDIES ON THE ECOLOGY OF FOULING ORGANISMS
OF QINGLAN HARBOUR

e v

Huang Zongguo Cai Erxi and Cai Ruxing

(Thtrd fnshtufe of Oceanography Natzonal Bureau of Oceanography, Xiainen)
DO e

ABSTRACT

Wooden panels and steel coated with tar were exposed beside the floating
. wharf {or monthly, quarterly, and yearly intervals during the period July 1967 to
- August 1988 at Qinglan Harbor (25°30’N, 110°50’E), Guangdong Province to
study the fouling organisms and the buoys Mogréd at the outside and inside harbors
werd examingd for biofouling . (including. species, percent coverage of suriace,
thicknees, and wet weight). Greater emphasis was laid on the composition,
seagbulity; and biamass produption of fouling organisms and on ' the. l,ompamson
between igsideinnd putside Harbors for fouling commuanities. ‘ .

The major fouling organisms of Qinglan Harbor insidé the: panels are Electra
anomgla, Bulanys reticulatus, .and .S phaeropomaius miamiensis., The settlement. of
foulitlg ongafiisms took place during all 'months, but there is a strong affinity at
low salinity during mogsoon.seasons. The wat weight of biomass of animals avera-

es. 130.0g/m?® per monthly 801.6g/m?® per quarterly, and 1755.5¢/m?* throughout
year. In short, the less number of species, the longer period of attachment, and
the smaller biomass were the e#elogical characteristics of fouling organisms at
Quinglan Harbour inside. The dominant fouling organisms of Quinglan Harbor
outside wers Megabalanus tintinnabulum {iniinnabulun. The wet weight was about 33
times greater than those of harbor inside of the same time.

The fouhng commumtles of buoys were found to be similar in comp051t1on to
thoséwa the ”test panels The wet welght of fouhng organlsms is very great
(303.9kg/20.7m*) on the oytside buoy. . ‘

There exists a great difference in both‘-comrposition and biomass between the
fouling organisms of inside Qinglan Harber and those outside. It is due to the
fact that 'out¥ide Hdrbor is redr the dpen sea with high salinity and current
velocity, whilst inside harbor is near the mé&fh of ‘Wenc':hai"ng estuary with low

salinity during the raing seasons and with weak current only. .



