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ABSTRACT : Different sampling strategies have been tested for estimation
of phytoplanktonic biomasses in a bay submitted to estuarine conditions
and high velocity of currents. Daily variations showed that [or a
precision oif 5 % of the daily mean, it is necessary to sample with a 1
hour and « half time scale. Systematic sampling appears to be more

precise than the random sanpling.

A sampting during 35 days at low tide and at high tide, during the
phytoplanktonic bloom, showed the large variability between the days. A
precision of 30 % of the mean biomass of the month is obtained with a S

days time scale.

Comparison between tidal cycle sampling (10 % of precision) with a
punctual cample in the middle of the day did not show large differences.
As the main vartability is between the days and not during one day, the

authors suggest to sample 2 days by week during the bloom.
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Dirferent. camplina strategres have beon tested ' or the estimat ion of

phvioplanktentc biomasses 1n a macrotidal bay subuiited Lo escuarine
onditi "high velocity of cur ‘o, The study has been realised i
conditions and high veloctty of curren/s. The study has been realised in

in the center of the bay (station |, Tig. 1) which ia well

]

Ltwo area
representative of the evolution of the whole bay (Héral et al., 1983) and

in the external estuary of the river Charente (station 2, fig. 1).

Material and methods

Differents time scale have been tested

- the daily variation by measurement of continuous fluorescence
with a Turner 112 fluorimeter connected to o [low system and to a

computer,

- the interdatly variation i1s studied by measurement during 35 davs
at low tide and at high tide the concentration of chlorophylle a and
pheopigments retained on Watmann GFC filter, extracted with aceton 90 7

and dosed with a fluorimeter following the method of Yentsch and Menzel

(1963).

- the seasonal varitations have been achieved by bimonthly
measurements of the plytoplanktonic biomass with the same technics in
half a tidal cycle (0 samples at 2 deepths by day) and are compared with
a punctual sample 1n the middle of the day at the same station, the same

day. This study has been realised during 3 years in 1979-1980 and 1985.
The percentage of precision of the mean of the plytoplanktonic biomass
in relation with the time of sampling ts calculated with o systematic

sampling and a random sampl ing.

The Tormulas used are described in Cochran (1977) with

Yi = mean, Yi = sample, n = number of sample.
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where ytj is the jth member of the ith systematic sample.

The varitance of the estimated mean of a simple random sanple 1s
N - n S
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and Cochran (1977) precised that the mean of a systematic sample 1s more

precise than the mean of a simple random sample when
2 L2
STwsy > S

Results

Daily variations (fig. 2A-B, 3A-B)

Two signals are analysed at neap tide and spring tide during 10
hours. 1t appears large variation during the tidal cycle (fig. 2A-B) with
a maximum wich occurs 2 hours bhefore the low tide in relation with the
estuarine  origin  of  the water masses  and  resuspension  of  the

c a

phytobenthos. Datly varitations show that for a precision of § % of the

Jaily  mean ol the phytoplanktonie bromass 1t 18 necessary to sample with



v 1 hour and a hall Lime scale (Figo SABY. Svstematic sanolbing aphears,

(&3

co be moare precicse than the random campiing.

lnter‘da‘i_ly v<:r'iati0i‘\;;_ (Fig. 4, 5)

A sampling during 35 days at low tide and at high tide, during the
season of the main annual phytoplanktonic bloom showed & large
variability between the days. |t can be noted that the first peak was in
relation with a strong wind wich resuspended the sediment, the
phytobenthos and the oyster biodeposits. During the 35 days, the minima
of chlorophylla concentrations occured at the ncap tides, pertods where
the turbidities are also minima, demonstrating the relation between the
velocity of the currents and the tide amplitude (Héral et al., 1987).
With a 10 days time scale a precision of 80 % of the mean biomass is
obtatned, with a 8 days time scale the precision is 40 %, with a 2 days

time scale the precision is 15 % with a systematic sampling.

Comparison between tidal cycle sampling and punctual discrete sample

(fig. 6)

The comparison between the two technics at the same station have
been achieved during 3 years (1979, 1980, 1985). The datly varrations
have been sampled during half a tidal cycle with one sample each 2 hours
which permit to obtain o precision better than 10 %. During the spring
time and the begining of the summer i1 appears no difference hetween the
mean of the day and a punctual sample taken in the middle of the day. In
a given day, the phytoplanktonic bloom 1s so large, that the water masses
of the bay present the same evolution. This correspondance s not

valuable for the other seasons (Héral et al., 1987).

Discussion - Conclusion

To obtain precise estimation of the phytoplanktonic bionass, it is
necessary to develop occurate sampling strateqy. In an estuarine macro-
tidal area, the main variability 19 between the days {unction ol the fide
amplitude and the condition of  the weather, Wind velox:ity cause
signittcant resuspension 1n the water column ol mineral matter, of

particulate organic watter and ol phytoplanktonie  and phytobenthic  spe-—
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cies. As Demers el al. (108577 precre o this resucpension caon provide an
Cercased Food sunly fo fhe benthos Fiiter feedere. e oaiudy o
increased fcoa suply o Lhe benthos ¢ lter teeders. o siody {
relations between water colunn and {ilier {eeders all these variabions

Lol ‘ . ¥, t ] J - .
must be estimated to avoid large biases (Bacher et al., 1989). {or these
. Sy, . , . ! . .
reasons as the main variability i1s between the days and not din-ing one

day, the authors suggest to sample 2 days by week during the bloomn,

solution which i1s unfortunat!ly lot time consuming.
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Dioure 1 Lecation of the samoling sitoed,

Figure 2 @ Signal obtainead by continuous, mcasurements of in vive 1 luo-

rescence and expircssed 1n ug of chlorophyll a by liter
A7 Signal of neap tide, station 2 : estuary of Charentec.

B: Signal of spring tide, station 2 : estuary of Charcnte.

Figure 3 : Percentage of precision (95 %) of the daily mean concentra—
tion of chlorophyl!| with random (& ) and systematic samnling
( < )

A for the sampling of the signal A of the {igure 2.

o

B for the sampling of the signal B of the figure 2.

Figure 4 : Evolution of biomass of phytoplankton estimated by measure-
ments cach day at low tide (&) and high tide (e ) (st =
spring tide, nt = neap tide).

Figure 5 : Percentage of precision (95 %4) of the monthly mean concentra-

tion of chlorophyl!l a with random (€ ) and systematic sampling

(& J.

Figure 6 : Evolution of the concentration of chlorophyll a sampled in

tidal cycle (€) cad in punctual discrete sample (3% ).
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