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ABSTRACT

In Bouin polder, one of the oyster culture zone on landbase in France, artificial substrate
was suspended every week to study the variation of the biomass of benthic microalgae as
the chlorophyll a. The meteorological and physico-chemical factors in sea water were studied
by analysing the correlationship, correlation circle and principal component of these factors.
Among the meteorological factors such as insolation, precipitation and wind, insolation was
one of the most prominant factors associated with the increase of water temperature, salinity,
pH and biomass but with the decrease of turbidity, dissolved oxygen and nitrate. Nitrate
was the main contributor for the variation of biomass among the other nutrient components,
while phosphate and silicate increased in summer when the biomass increased.
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Zgael FU4Y Y F AR F AP0 gREL v R{AYEo] B B g7 g
e z20delA fejuvite] AuiAa Hlsd FAyor st 2d WA 39 F £33y
a3t gloh. Z3K(tidal range) 7F & AYALU~8 m)dME $vtete] Aalet G w<d
Feo] 2 FYLDAE B2 RN FES g FH2 uistES 71Foj(Y 1995) g A7)}
400 mHA] 600 m?, 410l 60 cm HE AR A4S THRUEAN BE2] PVC AAlge) £ 20
kg¥ Qo] AR wigte] Zo} ¥ Zof ShE Bolt “affinage” HHL A F A E=E AEsly
Aol &3}3ti Ath(Moreau 1970 ; Robert 1983). ©] wEolr] A 2 dARo] & =4 &g
HlFa vigtoa] A2z FA FAFEE0] dA dF £9 S F AZE0] 483 44
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iAo 2o 2Hit) o]5g FE0] TS T Ax 2 FRAEES FEH
z3}slo] A= MZ(verdissement)©] Hol A@Ado] FolAA =Hol T F FPONEL ol
ASHZ L U7 9% =8 & 7]L0)T o, FAAE B FFAES] =Fd = 731 (Ranson
1927 ; Moreau 1970 ; Neuville 1978 ; Robert 1983) AE4Z& Yol AMB|LTZF7E FEAAA
Zgdog Wk AEAY Wt oy 28 o] HEA AR dob AAFF AEE Eolth

olgld ANuAZFEL ALERAN FHF A7 (Rince 1978), HF-E 3 FREEAM o8
AR B opJel Aol x WEE t2A] vith EEO] BAFZE HoFolol 2FAaFO] FobAA
slo] 29 AFE FolXA B} ol EF A SHAME 20 Aelo] 2T F& AL
i, T3 BAFRE AR A 59 AFFRAPN lojM 27|Ho|2 % FHo|ER o5 W F
W3 B80S Hotaly) g8 B A7 oln] Xy e TUT FaoA(h 1995) 22 YR
ZA3 g 2 A W52 chlorophyll a #3Hste setsln, HFTA W 71435} £9 o353
HEEANS 53 WELAS FHF AHE Budth

Mg g

7|MRIZ9 X2

24} 217 & 18 ARE 2AF AHAA F 20 km B 7 717HE Chateau-Bougon 339
Az, A4 D ulPRAEE ojfetd FAX oFHYos A&HWAXN Y AFE 723H(Spigel
1972) IFREMER %3 A1 A2 Ao Al Foucart (1982) 2} 3ol @}k PCA (principal component analy-
sis) ¥4& 3hAth

HEMED ZExE

2 GAA 2 AR(Z7] 1 400~600 m?% ] & 60 cm) ANA B31g whel hol(1} 1995) FUT BN
2o FA Axol wet A2zt £2o] A 1& A3, ARAAM BAE F vigste w7 B2
UT 2 247} 435S S0 AARPo s o YEF F F orjd WiF A2 FPHR(20 cmX15
am) S AR FEAANA FEAZ FEALS dAon F3td FRe ViE FH2E AHsA A
AHg-3itt

=40 X=H2

Rince (1978) %} Robert (1983)¢l ¢l3tdl d%e] £33 A% 9] ol3ety A& IA th=A gz
s w3 138 FZ2MT AFste F32AL AR £ BALEAR, 92 Autosal
84002.2, pH¥ Minisis 500 (Taccussel), 8% ©xA 2100A (HACH)Z, &&A4+= Winkler
woz otruUole Solorzano (1969)8oE, FYA(orAt, A, F444d, d449)e Technicon
AFENNE A3

AAARE W37t At AFE 428 FUF FHoTHHLE AYF F 4 80, AFE=
AaA e FHREEH(PCA)E AT
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4A7AE o] Ao v dzee Ax Z/EAT 59 S 71D BAH o2 F4F vigol
7atgh o)n) YA BF 5417 ol3k gom] 6URE 8% FEAA o) Ade] 54 v A=Y
A7t ASHAT. 89 ol thA) 593 o) Yol BLR A 10978 129704 FEO 8L
ol B2 g4t AL =

Fig. 1. Variation of meteorological data (—— — 3 theoric insolation, ; real insolation,

------ ; precipitation) in 1984 by the method of median mobile from order 7.
=2 3y R0l HE

Zog 290 HA 28C, 74 uo] Hx 228CE UehAAT, GBS ALH 9ol o 2€ Fol
HA 2706%, 99 2ol HI 3001%E VERIUh gBxE e A 25 uigte] gFoz AL Hd
AT 156NTUSIA 12NTUS Jehigiey, 29 A we g2 33 1809 33 2904 3R
astgen pHE B4 1904 ALdE 79 2%, e 80 AP ¥ ¥ BF 180 29
A7 AT A 2004 5ol 837X &HAth
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SE05E A 2004 39 240 746 ni/L2 ANXE HQ vhA 7Y Tol] A 10014 247 me/LE
HANE B} ol AL Maxdlrz dstd 7492 HH 194 503%, AE 90004 100% =
7t e B4 208 89 F 55.7% oA Agol 90914 100% ¢ FES HEMIATH

FdIFE F gxYelE 100 pgat/fet 200 pgat/fe] FEHEE Ba AAH wg Wil Zoj
Holow, dAzog ALy Ho Wty EoE FA 2014 FAF 120 gk ofIigde gt
Hog gxioly 1/10 F£Foz WAt ANde AR FAHY ot A B3ded, F3
1904 ALd Y =B Jelin 3F 204 54538 9971A) 1.0 ug-at/f ©13kHch 6€%E 9
U7tA] Qatg.e FAakdel Zhad] wat 20 ug-at/f o)L E ZlEg ok TAEL 195-H 547 E
g} o] FYF WstE Bou, 64%E F7IE] A1FEY 9¥7tA FUtstd e &, 7hEol
#Ha3n AF, ALl FrFskdcH(Fig. 2).

Aol sigol ojstetd RAAAE AHedtH Table 134 2t

Table 1. Variation of different parameters between 2 stations

Station 1 Station 2
N M D \Y N M D \%
Temperature 49 12.30 5.50 3140 49 12,50 5.70 33.70
Salinity 49 32.70 2.70 6.70 49 33.10 340 11.60
PH 49 8.03 0.11 0.01 49 8.14 0.13 0.02
Turbidity 49 18.10 2760  776.60 49 7.20 6.20 39.20
DO 49 5.66 1.29 1.70 49 5.69 1.14 134
DO sat. 49 90.40 12.60 16.20 49 91.60 10.00 101.00
Ammonia 49 7.35 397 16.10 49 6.13 497 25.20
Nitrite 47 0.58 0.30 0.09 47 0.57 0.39 0.16
Nitrate 47 11.55 1447 214.20 47 8.81 1357 188.10
Silicate 47 32.80 11.98 146.60 47 40.11 29.86 911.20
Phosphate 47 1.61 0.87 0.78 47 1.67 142 2.06
Chlorophyll a 46 0.90 0.87 0.78 48 047 041 0.22

N . sampling number, M : mean, D : standard deviation, V : variance

z} qol¥ wsleko] lojA 71 HErt 2 298 B84 89 F Yx(turbidity) Jov, 383
89 ZFqAEe FUgd ANA(nitrate) T TG (silicate) 131 Th

7t QA FVASFE 73 A3 Table 29 Zth

FRASF fo4 #AL Heral et al. (1978) 7 2ol +052004 +0.63d™ freldo] AU L(signifi-
cant), +0.64 olALHE o) Kool UrH high significant) I BOHE HA 1Xe 2%, dE,
pH, 244, chlorophyll a®) e 22 Aoz wWagdon A4, §844, gxe o9 Hga
WPt FAGS ALl %1, ¢RYolst chlorophylle &3 7H-&ol Hhx1g Jepich B4
22 AH 137 HPBAY A34Ed gxe o F33 H8E 2 ¥HE chlorophyll 3 &
E4AE ARAFE 9 duch
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Table 2. Inter-parameter correlation matrix by the method of Brabais and Pearson between the
physico-chemical factors

Station 1

Temp. Sal. pH Tur. DO DOS NH, NO, NO; PO, Si0, CHL1
Temp. 1.00 + + + + + + + + +
Sal. 032 1.00 + ++
PH 043 04 100 + +
Tur —043 —001 —057 1.00
DO —-094 —025 —036 041 100 ++ + ++ +
DOS —067 002 —009 025 087 100 +
NH, 029 003 —003 —007 —023 —010 100
NO. —0.02 —055 —049 —0.18 —001 -013 060 1.00 ++

NO; —066 —068 —062 039 058 024 —009 043 100

PO, 072 017 033 —024 —071 —057 038 019 —032 100 +

SiO, 026 —029 —035 018 —035 —050 042 067 032 062 1.00
CHL1 060 050 042 —033 —055 —035 —0.06 —047 —049 048 —012 1.00

Station 2
Temp. Sal. pH Tur. DO DOS NH, NO, NO; PO, Si0, CHL1
Tamp. 1.00 + + ++ ++
Sal. 0.31 1.00 +
PH 064 022 100 + +
Tur. —037 —030 —041 1.00 ++
DO —093 —034 —053 029 100 + ++ +

DOS —030 008 004 —014 052 100

NH, 015 024 —021 -002 —030 —032 100 -++

NO, —031 —014 —049 026 006 —027 083 100

NO; =070 —059 —061 066 065 —004 —009 039 1.00

PO, 051 026 022 007 —053 —031 042 032 —005 100 ++

Si0; 024 002 —-015 039 —027 —028 038 048 034 080 1.00

CHL1 027 041 045 —031 —026 —001 003 —020 —034 020 008 100
++ D highly significant, + : significant

g

ole® BF¥e FVALE 74 AR Y3 WAE =AY Fig 29 2ot

ol o AAF WF TS FE olHF AR WAE AYE 4 Y, VA
HEe EX(FYE ¥MB)ol g2, A4, Chlorophyll 3, YZRAIZHINS), F2(TEM), pHE
TAFE 9% o] $UF WEL YT Utk 53] JYG F FHEL obARA} gwy)
°HETh chlorophyll a Aitel O 228 AL 311 Y& Ve o] RS AR 2l 27
Yol HEE ¥ A 15U Ao vlazFe ol AW P Fo) T3 YPde] 227}

¢
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Fig. 2. Correlation circles among the factors at 2 stations ' temperature (TEM), salinity (SAL),
turbidity (TUR), pH, dissolved oxygen (OD), dissolved oxygen saturation (ODS), ammonia

(NH,), phosphate (PQ,), silicate (SIO,), insolation (INS), precipitation (PRE), and wind
(VEN).

F8% 9EE s, Y 194(Fig. 3) 482 15L719 chlorphyll Z71d) ©a} FA4-L &
Fol Z4de @48 YL 9aed drEde tie Z71EAE JveEhgich

ﬁj +———+ NH-N
e NOZ-N
] e NO3;-N
+——a POq-P
4 ——-—-e Siy-Si
L
684 ’I.\\

J F M A m 1 As:)u )
Fig; 3. Nutrients varation at station 1: NH-N(+——+), NO-N(.....), NO:-N(——), PO,-P
(% ——%), Si0,-Si(———).
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Fig. 4. Variations of nutrients at station 2 ! NH-N(+——+), NO,N(.....), NO-N(——), PO
P(F——%), Si0,-Si(——-).
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Fig. 5. Correlative variations of insolation ( ), intrate (———), and biomass (* + +) as

the content of chlorophyll a, fixing on the experimental collectors at the oyster culture
zone during one year.

dutdo g AAFe] F/IE AFAE 89 ATFA e d2n, 53] o|53d 24 F &4
AEY Qa4 BEHE 940 93 AP HaFe] HIAL AELAFFAEIY d¥ iz
FAXME Hedte Be A7AS0] nFIFLdL, ek 59 nFe s T Jd2 Ao} w
Z FH7) @iy 2usiEch. A4a99 ZA¥gd sAe Caperon® Meyer (1972), Eppley 5
(1969)8] Ba7t Qlem, ol hallAe Fuchs (1969), 4ol thd)xe Goering (1974), Werner
(1977), ol th3lA= Davies (1970), HIEFR] B th3i A= Droop (1966) 52 B/t 9low AR
Y AY WAME Q7R wet F48Hs vl7t o2t} Robert (1983) = o329 vlazFe Holg
AFAE 80E EA 53] f7id4dd ATt F33819 2 Heral 5(1978) & d=x7] o853
A€ B4 ot 230 sk

& Q7oA 7)1 s) i) o)sshd JE BN o5& FANIIAS W BE AEEC M=
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