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ABSTRACT : Different S<llîlp 1 i ng str'ilteg i es have been tested for est i mùt ion 

of phytopldnktonic biomasses ln a bay slJbmitted io esttwrine conditions 

<lnd hi Slh ve 1oc i ty of CIJlTents 0 f)d j 1y Vdl~ i dt ions showed thclt ('01' <l 

preCIsion c,r 5 % of the do; Iy O1e,ln, it IS nece:~~',ll'Y to sclmrle Wlth cl 

hOlW clnd ,,1 11,11 f t i me sc,ll e 0 SysterT1<lt i c S,'llll~~ 1 i!iq dl_~pe,ll'S to he' mOI'C 

~)l'ec i sc th"" the t'clndolll Sdillp 1 i nSl. 

A S,llllP 1 i ns] dllr i Wl lS ddYS at low t i de ,111d ,Tt hi qh t i (lL', dlll' i 119 the 

phytop r,Hlk ton i c b 1oom, shOlved the 1,1rSle V,lr i dh i 1 i ty hetlvcen t he d,lYS. A 

prec i sion of JO % of the mean b i omùss of the month i S oota i ned 1-,' i th d ~ 

days t i me sr'::ù 1 e. 

Comf~ilr' i ~;on betlveen t i da 1 cyc 1 c Sd01p 1 i ng (10 % of pl'ec i si (1)) \v i th II 

plJnCttJd 1 ~.'_'llll~) 1e in the III i dd 1e of the d,l)' di d not si 10\\' 1clr'qe di fTcl'cnces. 

As the lIYêlin v,ll'iabi 1ity is hetlvccn the d,lYS ,llld Ilot dlJrilK] O:le cL.y, the 

dlJthor's SlJ901es1 to SdrTI~) 1e ~ d,lYS hy \veek dur' i nq the hl ()()Il1. 
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p: :Y:,O;J l "mk'LC!1 i c li i O!il::isse~: 1 n d Illl~CI'('t i (1t, 1 h,::y ;,IJI Ji.: ;[ted :,0 c'.! l!dl' 1 n( 

conditions ,lm: his)h vclocit:y or Clwren',;. -[I,e ~~tlJdy ild,,; hecn r'ccilii;cd in 

hiC) lli'eClS in tiH~ center oF -{;iH~ bdY (s;:dtiun l, riq. j) h'hich i~,. \'oleli 

t'epresentat ive of the evo lut i on of the \·,ho 1e bdY (Hô)"l 1 et ll/., j 98.~) dncl 

in -{:he externôl cstuary of the ri vel' Chlwente (stat i on 2, fi q. 1). 

M'lier' i II 1 and rnethods 

Di ffet'ent s t ime sc,ll e Il.:we bcen tested 

- the da il)' Vl'W i <lt ion by measurement of cont i r1!JOtJs f IIJor'escencc 

\" i th II T\JI'ner' 112 fi \JOI' i motel' connected 1~0 d rI 01" system <me! Lo d 

computer, 

the i nterda i 1y var' i cit ion 1 s st\Jd i ed by medSlwement dw' i nq 3S dclY'S 

at /ow t i de cmd dt hi 9h t i de the concentrat i on of ch 1Ot'ophy Ile <1 and 

pheop i qments retil i ned on \V<lbn.:mn GFC fil ter, extr,lcted \" 1th llceton (JO ';t, 

and dosed \" j th <1 fluor' i meter' fo 1 1ow i nq the rnethod of Yentsch <lnd Men::c 1 

(1963) . 

the ",~edsona 1 Vdl' i ,lt ions h<we been ,leh i eved hy b i month 1y 

medSIJr'enK~nts or the plytopl,lnktonic biomélSS with the Sdl1l(' teehnies ln 

hd 1f II t i d<l/ cye 1c (6 Sdrnp 1es dt 2 deepths by d,1Y) ,md <wC' comp<wcd w i th 

a plJnct\Jdl s«rnple in t.he miaule of the d,l)' élt the SdlllC Si-di,IOIl, i:f1C' "llme 

dllY. Th i 5 stlJdy hêle; been r'8<l 1 i sed dur i ns:! .1 yeclr's in 1q7l)-19~lÎ <llld 19~5. 

The per'centclÇ)e of pree 1sion of the rnelln of the pl y top i,lnkton i c b i omd5S 

ln t'elation with the time of sdrnplinq 15 ccllculélted \"Ith cl systcllldtic 

samp 1 i n~J dnd a randofll S<lmp 1 1nq. 

The ('ol'mu 1<lS IJsed <we deser i hed 1n Coehr"lll (1977) \v i th 
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The Vdr 1 <lnce of the est i flIdteJ lIle,lll of d si mp 1e rdndolll SéliliP 1e 15 
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Results 

Two si 9no 15 éWc ana 1ysed at nenp t i de and SpI' 1 n~l t ide dlJr' i nC) 10 

hOlJr's. ft dppe2t's Idl-90' vnl'idtion chwing the tidûl cycle (fisl. 2A--R) IJith 

d mc.l>.-IIlHJIil I"ich OCC1JrS >; hel\ws hefol'p the lm" tidc in l'cidtloll h,jth t-he 

estLJé1t' i ne or' I~] 1 n oF tilt' IlIdSSCS 1 hp 

phytohenthos. Dd i 1y V,ll' i dt ions ",h()\.; th,lt fOt, <1 pr'pc i '" i 011 of S 'JI, 0 r the 

ddi 1", Inedn or the 1,l1y1opl'1I1khlllIC hl()nld~;'-, it: 15 nCCCSSdl'\' 10 "_dllpic wit:h 



t~ l. houl' dild ci 1\(.1 { t l 'nc~ SCd 1p ({" i q. ,)A- -H). S\/sterndt:. 1C ~"~"Hll;)' 1 i~~1 df\")f~(lI'~, 

~:o he n:,,;,"'C' r_)I·e.cj~~~c l-!lç-.ii -~_";lC ~'dn(j()[n !:-:dn)r-..lln~}a 

A sampI ing dur·jn~~ 35 dclYS dt /01'.' tic1e clno ,lt hiq:l tide, dl1i'in~ tfll~ 

season of the ma 1 n c1nnlJa 1 phytop 1émkton i c b loom showeo cl 1 dr~ie 

variabi litY between the days. It can be noted that the first pedk was ln 

re 1at ion w i th d stt~on~J \>1 i nd \>1 i ch t~eSllspended t.he ~;ed i ment, the 

phytobentho'--.; and the oystet' b i odepas i ts. [lI Ir i ng the .15 days, the III i n i 111<1 

of ch 1ol'ophy Il cl conceniT,r;: i OIlS occlwcd dt the nC,1p t ides, pct' i ocls \>lhel'e 

the tlwb ici i t i es are c11 so min 1ma, oelllol1siT,lt i n9 the re 1at ion bcLt>leen the 

ve 1oc i ty of the ClHTents and the t ide amp 1ibIde (HÉ'rû 1 ct ,11., 19R71. 

With cl 10 days tillle sCdlc cl pl'eCISlun or Ro % of tfle I1ledn hiomdss IS 

obt" i ned, v, i th a 8 days t i me sc,ll e the ~wec i sion 1 s 40 ';~, w i th ,1 2 (bys 

t i me scat e the prec i sion i s 15 ';{, \>1 i th cl system,lt i c Scllllp 1 i nq. 

Compclr i son between t i da 1 cyc 1e sarnp 1 i nq ,lno rlJnctlJd 1 di sCI'e1:e S,lrnr 1e 

(fig. 6) 

The carnr,'w 1 son 1X't\>leen the two tcchn i cs nt the sarne stelt ion hélVC 

been dchieved dlJrin~J 3 yecll'5 (lG79, IG80, 1985). The ddi Iy vdl'latio\lS 

héwe been ~,ampled dlJl'in~ héllf cl tiO'll cycle \>lith one sarnple e<lcll L hOlJl's 

which permit to obtdin ,~ j:1I'ccision lwttcr th,1n 10 %. [llwinq tlle spr'in~] 

t i me and the beg i ni nq of the SIJIIlllel' i t ilppe,'lrS no di Ffet'ence hf't\,('('n the 

medn of the day and a pun:=:l.tlid samplc t.Jken in the middle or Ut<? ddY. 11\ 

d glven GdY, the phytof,ldllki:onic hloOl1l is SO 1,'I'qc, thdt r.he \v<lICI" IndS~~ps 

of the b,l.Y pl'esent the Sdme evo IlJt ion. Th i s corl'esponddllcP 1 s not: 

Vn IlJab 1e 1'01- the other' sec'lsons (H(.r~a 1 et " 1 " ILJ8Î). 

Di SClJSS i on - Conc IIIS i on 

To obtrlin precise estinlation of th8 phyt:oplanktonic bioll1dSS, it IS 

necessar'y ta deve lop OCClH'<ltC samp 1 i ne] strateqy. 1n,ln estlhw i ne mdcl'O­

tid,J1 i1l'e<l, the I1k'III Vdl'Iélhi 1 ii~y j,.: \wth'<.'cn the ddYS runctlon of the tide 

dlllpliLude dnd LIll' cOildii'jol1 of j'I", \>le,lther. \'/lIld vel(x:itv C<1use 

~~ignificdnt reSllspen~~lon ln the \\'dt('I' collllnn 01' 111111<'1,,,1 IIldti('I', or 

\..'dl't 1Cil/ elLe ()l'~l''n i c Ill<lt~t,~I' cln,1 or !,Ilyl ()r' l 'lIlkt.on je .1I1d f'l1Yroh<'nt-f11 <: spe­
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rcasons d~; the Illaln Velr'ielbl 1ity 
1 

li\! 1 
• 

1 nSi one 

day 1 the authors suggest to Sdrnp 1e 2 days by week dlw i ng t Iw hl oom, 

so 1ut i on wh i ch i S ImforbJnilt 1y lot t i me conSllm 1 n9. 
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Figure S 

Si glld' Cibtû i Ilec by cont i IlUow. mCù~\wernen1~o; of 1 n VIVO i! lJ()­

resccncc c,nel e.-,;[x'<,s;::,ed in IJg of ch 1ot'ophy 1 1 d by 1 j te:' 

A: Signa 1 of neap t i de, stût ion 2 eSbJdl'y of Chewentc. 

B: Si gnéll of spr i nq t ide, stat ion 2 est\JeWY of Charente. 

( al' da i 1 y meC1n concclltl'd­

t i on of ch 1orophy 1 1 h' i th random ((!'. ) <lnd systemat i c SLlmp 1 i ng 

Pel'centùgc of pl'CC i sion 95 ~iOJ of the 

( c, ) . 
A for~ the sampi 1 ilS) of the Siglléll A of the fi C),we ') 

B for the sdmpl Illg of the signal B of the fi Sl\we ') 

Evo 1ut i on of b i ornas~ of phytop 1<lnkton est i mëlted by meëlS\We­

ments cëlch day ùt 1 mv t ide (Ô) dnd hi gh t i de ( ". ) (st = 

spring tide, nt = ncap tlde). 

Percentage of pt'CC i sion (95 %) of the month 1y meclll concentr~ù­

t i on of ch 1orophy 11 d IV i t h r',mdom ( .. ) rlild systemelt i c samp 1 i ns] 

(~ ). 

Evolution of tl\e COllcentl'ùtion of chlorophyll li sùmpled ln 

tidùl cycle c ) e.~ld i Il puncbJù 1 cl i screte Sëlrnr' 1 e (1:<). 
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