PROLOGUE:

...a mysterious phenomenon ?
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Annual Lifecycle of Microcystis
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Microcystins (MCYST) -
cyclic hepatotoxic
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5 Alogical Function(s) of MCYST ?
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WHAT ?

spatio-temporal distribution = ecological significance of MCYST ?

HOW ?
phenology of cyanobacteria + phenology of MCYST

MCYST - mass balance

WHEREBY ?

spatio-temporal coverage of cyanobacteria & MCYST



Methodology: field investigations in Quitzdorf Reservoir

sampling strategy:

 e—
* habitat-stratified
 spatially randomised
pelagic sediment
biovolume biovolume
cyanobacteria _ _ o
vertical/horizontal distribution
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Identification of phenological phases

A cells (108 cells)
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Identification of phenological phases
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Phenological phases: reinvasion
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Reinvasion: Microcystis cells - pelagic vs. sediment

total abundance
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Reinvasion: extracellular MCYST in pelagic
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Reinvasion: Microcystis vs. intracellular MCYST within the sediment
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Phenological phases: pelagic growth
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Pelagic growth: sediment vs. pelagic
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Pelagic growth: temporal pattern of cyanobacteria in the pelagic
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Spectral algal-groups of microalgae/biovolume of cyanobacteria
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Phenological phases: sedimentation
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Sedimentation: Microcystis cells - pelagic vs. sediment
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Sedimentation: extracellular MCYST in pelagic
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Sedimentation: Microcystis vs. intracellular MCYST within the sediment
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Overwintering: benthic MCYST - cell quota
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Overwintering: benthic MCYST - cell quota
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Microcystis - spatial distribution during spring 2003

cell number Microcystis spp.
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Heterogenity of Microcystis - blooms




Microcystis - “morphospecies” of Quitzdorf Reservoir

»Microcystis quitzdorfii“

Microcystis novacekii



“To be or not to be”: Microcystis - morphospecies vs. mcy B - genotype
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MCYST - mass balance

intracellular MCYST

l
| |

MCYST of reinvading growth-dependent
cyanobacteria MCYST de novo synthesis
1.
intracellular . jateq =
A intracellularg, o + intracellulary,;
2.
extracellular_, . .eq = INtracellular . g - INtracellular .., .eq
3.

test statistic
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losses during reinvasion...grazing by zooplankton ?

...a simple arithmetical example:

Adrian (1991): Cyclops vicinus ingestion rate ~ 400 ng DW ind-! h-"
~ 200 ng C ind-! h-1
=4800 ng C ind-1 d-
=4.8 ug C ind-' d-

abundance: 50 ind. L' = 240 ug C L1 d-1

phytoplankton: 1mg L-' ~ 0.5 mg C L'



losses during reinvasion...grazing by zooplankton ?
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but: no permanent deficiency of food & appearance of extracellular MCYST !!!
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Microcystis: benthic-pelagic interactions have a temporal scale exceeding one
season
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