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Spatial distribution of cyanobacteria difficult to evaluate...

% Horizonta distribution mainly linked to physical parameters (wind,
current, gyre...)

Direction?'

of wind

< Vertica distribution linked to physical parameters but also to ecological
strategies of cyanobacteria (dispersed or stratified...)

Surfac
bottlom- - -
:> Good estimation of the distribution and of the biomass of cyanobacteria
requires an extensive sampling which is time consuming



We need new tools for monitoring program of cyanobacteria

—> test of the BBE FluoroProbe

The BBE FluoroProbe...a submersible spectrofluorometer

control by computer and
dedicated software 50 m suspension and
connection cable

& Sequential excitation of water sample
using five LEDs at wavelenghts of
450, 525, 570, 590 and 610 nm,

& Recording at 680 nm: PSII chl a
fluorescence using bandpassfilter
and photomultiplier

& Calculation of relative contributions
of each spectral group according to
fingerprint definitions

built-in battery, electronics, dark PV C screen
memory...

L ED and detector swindow
pressur e sensor

...Sell by BBE-Moldaenke (FRG)




The probe has been essentially tested in lake Bour get

- Water used for human consumption
and for recreational activities

* - Toxic bloom of Planktothrix
N~ rubescens since six years
/ units
N - Low biomass of other phytoplanktonic

$ species (< 5 pg chlorophylle a)




Calibration of the probe for P. rubescens

Calibration in the lake of Bourget

date time depth temperature  LED 1 LED 2 LED 3 LED 4 LED 5

v e e @ @ - gt amoment where P. rubescens
29.09.2000 10:09:25 0.04 19.64 20.42 195 22.27 17.12 21.98 Y
29.09.2000 10:09:26 0.08 19.67 20.46 19.65 2213 17.97 22.9 0 3
29.09.2000 10:09:28 0.0z 19.6 19.85 19.75 20.84 14.75 23.56 t 100 / f th t tal b m
29.09.2000 10:09:29 0.02 19.6 19.86) 19.42) 20.56 17.66 21.23 repre%n S 00 elo 10Mass
29.09.2000 10:09:30 0.08 19.58 20.23 18.54 21.22 15.44 24.08
29.09.2000 10:09:32 0.07 19.63 20.76 19.14 21.22 18.17 22.75
29.09.2000 10:00:33 0.11 19.62 18.05 20.76 20.35 17.03 22.93 fl dat f h LED
oo Mool B B oo o Faw tiuorescence alor eacC
29.09.2000 10:09:36 0.02 19.62 19.74 20.3 21.2 15.85 22.74
29.09.2000 10:09:37 0.01 19.61 20.01 17.69 19.4 14.93 20.89
29.09.2000 10:09:39 0.01 19.59 19.16| 18.19) 17.64 15.97 23.17 A 5 A
moam s om  ms  bel  bel  we  we ax - CNl @ estimation by spectrophotometric
29.09.2000 10:09:42 0.07 19.6 19.39 18.23 20.76 16.19 23.50
29.09.2000 10:09:43 0.1% 19.6 17.75 17.09 20.94 16.26 21.74

measurement in laboratory
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Specific fingerprint for P. rubescens
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Correlation between biomass
estimations using the probe and
spectrophotometric evaluation
of thechl a

y =1.03x,r=0.78,n="55,
P<0.01

Correlation between biomass
estimations using the probe and
microscopic cell counts

10000 20000 30000

y =6.54 104 x, r = 0.90, n = 110,
P<0.01



Spatio-temporal distribution of Planktothrix rubescensin lake Bour get
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Applications of the probe:

- Implementation of a monitoring and a management plan for the
survey of cyanobacteriain the lake Bourget for:

1. Drinking water : Decision tree mainly based on the use of the
probe

2. Bathing water : Decision tree based on visual survey and on
the use of the probe

- Limnological (and oceanic) research

Determination of concentration and spatial distribution
of the main algae classes in water

|_> 1-D and 3-D modeling



Population dynamics of cyanobacteria in the lake Bour get

- 1-D and 3-D modeling




TAKE HOME MESSAGES

Advantages of the probe:

- Fast and reliable determination of chlorophyll concentration

- Very accurate estimation of the vertical distribution of
chlorophyl|

- Quantification and vertical distribution of the main
algae classes

- Skilled personnal unnecessary.

L imits of the probe:

- Underestimation of biomass in surface due to quenching

- Underestimation of cyanobacteria aggregated
In colony or raft

- Knowledge on the studied ecosystem
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