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Abo | Giftige Cyanobakterien in Schweizer Seen

Blaualgen-Alarm am Neuenburgersee:

Wann werden Blaualgen fiir
Menschen gefﬁhrlichp Kinder sollen nicht mehr im See baden
Nach dem Tod eines Hundes warnen die Behdrden vor dem Baden im

Neuenburgersee.

Wegen Cyanobakterien endete ein Spaziergang am Greifensee fiir zwei
junge Hunde tédlich. Was miissen Tierfreunde und Badende beachten?

Die wichtigsten Fragen und Antworten.
: fo1 Horen [ Merken © Drucken A Teilen

@ Barbara Reye O B 2 H
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Giftige Blaualgen im Greifensee

Blaualgen verderben stellenweise den -
Badespass im Luganersee Zwei Hunde sterben nach

Perfektes Badewetter — und der Strand ist gesperrt: So geht es derzeit Bad m kuhlen Wasser

mehreren Gemeinden am Luganersee. Sie mussten ihre Badestellen Im Tierspital Ziirich starben zwei Hunde, nachdem sie im Greifensee

wegen Blaualgen sperren. Sie werfen nun dem Kanton Untétigkeit vor. gewesen waren. Sie sollen sich an Blaualgen vergiftet haben.
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Abo Mehrere Sichtungen

Giftige Blaualgen profitieren
von warmen Temperaturen

An der Wasseroberflache des Ziirichsees kdnnen zurzeit an diversen
Stellen rote Schlieren festgestellt werden. Schuld daran ist unter anderem

Ce lac suisse est infesté et
c'est dangereux

der warme Herbst.
Des images impressionnantes ont été prises mercredi au lac de Lugano,
dans le secteur situé prés de Riva San vitale,
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General

- Prokaryotes

Allocation from eukaryotes (plants) to
bacteria in the 1960s/70s 13

Mainly photoautotrophic
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General

PRIMARY ENDOSYMBIOSIS
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Occurrence

- 150 genera with ~ 2000 - 8000 species 1.2
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Occurrence

- 150 genera with ~ 2000 - 8000 species 12

- Thrive in almost any environment 3 #

- Marine and freshwater
- Fewto 73°C
- Extremely low to extremely high light

source: Czerwik-Marcinkowska, Joanna.
Acta Agrobotanica 66.1 (2013).




Occurrence

- 150 genera with ~ 2000 - 8000 species 12

- Thrive in almost any environment 3
- Marine and freshwater
- Fewto73°C
- Extremely low to extremely high light
- In water and on land

source: Gaylarde, Christine C. Heritage 3.4
(2020): 1469-1482.




Occurrence

- 150 genera with ~ 2000 - 8000 species 12

- Thrive in almost any environment 3
- Marine and freshwater
- Fewto73°C
- Extremely low to extremely high light
- In water and on land

source: Rikkinen, Jouko. MycoKeys
(2013).




Freshwater taxonomy

- 3 forms/orders:
- Coccal: Chroococcales

source: Marta Reyes, Silvana
Kdaser, Stefanie Merkli



Freshwater taxonomy

- 3 forms/orders:
- Coccal: Chroococcales
Filaomentous without heterocysts*:

Oscillatoriales

* more details in next section
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Freshwater taxonomy

- 3 forms/orders:
- Coccal: Chroococcales
- Filamentous without heterocysts: Oscillatoriales
-  Filamentous with heterocysts: Nostocales

source: Silvana Kdser




What makes freshwater
cyanobacteria special?



Morphological specialties

- Heterocysts: N,-fixation 13

Preferred N-sources: NH,* > NO;" / NO,” > N,
Inhibited through O,

Temporal and spatial separation
Temperature dependence (nitrogenase) ¢

source: Silvana Kdser
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Morphological specialties

Heterocysts: N,-fixation 13
- Preferred N-sources: NH,* > NO;~ / NO, > N,
- Inhibited through O,
- Temporal and spatial separation
- Temperature dependence (nitrogenase) ¢

Gas vacuoles: buoyancy °

- Pros and Cons

- Stokes’ law — vertical migration of large colonies
Akinetes: resting stages 3

- Permanent stages in filamentous with heterocysts

- Resistant to desiccation, low temperatures, digestion
- NOT heat resistant

Colony formation
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Other specialties 1°

- High temperature optima for growth
- Advantage under warmer conditions

- Light capture at low intensities and a range of wavelengths
- Advantage under high phytoplankton densities and depths

- High affinity for, and ability to store, phosphorus

- Important access to limiting resource
- Low nutrition (poor in fatty acids and sterols, grazing
resistance)
- Secondary metabolite production
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Secondary metabolites 3

- Largely unknown specific biological role

- Products with known effect
- Herbicide (Scyfonema)
“Sun screen” (z.B. scytonemin produced among others by Nosfoc, Lyngbya)
- Antibiotic properties (e.g. in Oscillatoria chalybea or Lyngbya majusculq)

- Other properties without known biological function: antineoplastic,
antiviral, antiinflammatory, antimitotic...
- Toxictiy
- Hepatotoxins (inhibition of protein phosphatase in the liver)
- Neurotoxins (interference with the functioning of neuromuscular system)
- Cytotoxins (inhibition of protein synthesis in multiple organs)

- Dermatotoxins (skin)
- irritant toxins (irritation & allergic responses)



Cyanobacteria blooms
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discoloration) ii) numerical thresholds, or iii) subjective criteria 43

« A period of net phytoplankton biomass accumulation within a defined
area or volume, resulting from growth rates that exceed loss rates,
followed by eventual decline to near baseline concentrations. »

- Isles & Pomati (2021). Frontiers in Ecology and the Environment
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Cyanobacteria blooms

- Usually definition based on i) visual observations (water
discoloration) ii) numerical thresholds, or iii) subjective criteria 43

- 75% of the world's blooms are toxic 4

- Sediment cores from over 100 lakes in North America and Europe
show that cyanobacteria have significantly increased in nearly 60%
of lakes since the industrial revolution ©

- Oxygen depletion from microbial degradation of aging blooms can
lead to hypoxia and anoxiaq, resulting in death of fish and benthic
invertebrates.
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How do I recognize cyanobacteria blooms?

- Water very turbid

- Flakes, streaks or foamy patches

- Accumulations of algae washed up on the shore:
cyanobacteria can grow on water plants or
stones together with filamentous green algae
and diatoms and detach themselves from the
ground

- Not visible to the eye whether the cyanobacteria
are harmless or releasing toxic substances

Patience
images will follow



How do I recognize cyanobacteria blooms? varen (@)

Planktfothrix rubescens

source: Eawag, Silvana Kdser

source: Joan, privat (Ziirichsee) ‘
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Greifensee

source: Eawag, Marta Reyes
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Pollen

Greifensee



How do I recognize cyanobacteria blooms?  was @

Aphanizomenon flos-aquae

source: AWEL Kanton Ziirich (Liitzelsee) source: Eawag, Silvana Kaser
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Microcystis sp.

source: Francesco Pomati (Bettenauer Weiher Uzwil)
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Woronichinia naegeliana

source: Eawag, Marta Reyes

source: Eawag, Francesco Pomati (Greifensee) 6
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Cyanobacteria in Greifensee

« A period of net phytoplankton biomass accumulation within a defined
area or volume, resulting from growth rates that exceed loss rates,
followed by eventual decline to near baseline concentrations. »

- Isles & Pomati (2021). Frontiers in Ecology and the Environment
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Cyanobacteria in Greifensee

aquascope.ch

focal area ™ 2

Jules Jaffe Lab for

Underwater Imaging

(Scripps Institution of
Oceanography, La Jolla, California)

Underwater dual-magnification imaging for automated lake
plankton monitoring
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* objects are
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Cyanobacteria in Greifensee
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Cyanobacteria in Greifensee
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