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We fish – We get improvements in water quality 
But we still get blooms of cyanobacteria!!!  

Photo: Johan Forssblad          2013-10-13 



Sometimes – and some years - we have no cyanobacteria!

Photo: Johan ForssbladBjörkviken, Finjasjön, 2012-08-19



But sometimes the cyanobacteria are swimming to the 
public swimming place!

Photo: Johan ForssbladBjörkviken 2017-07-19



Let us dive into the world of cyanobacteria  
500 genera, 2000 species
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Cyanobacteria can be aquatic and terrestrial 
Aquatic cyanobacteria can be planktonic or benthic 

Consequently, these different species occupy different 
ecological niches 
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Woronichinia naegeliana - was present in the bloom of Lake Immeln 
in 2012
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Microcystis botrys - was present in the bloom of 
 Lake Immeln in 2012
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Oscillatoria  at the bottom of Lake Immeln
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The cyanobacterium 
Oscillatoria limosa 

at the bottom of the River 
Almaån

Photo: Johan Forssblad

2017-06-22



Anabaena lemmermannii - was present in the bloom of 
 Lake Osbysjön in 2018
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Nodularia spumigena - distributed worldwide 
Forms water blooms in the Baltic Sea
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A bloom of Nodularia attacks an island close to Öland  

Foto: Johan ForssbladKalmarsund, Sweden, 2003



Arthrospira platensis from the bottom of Lake Immeln
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Arthrospira platensis 
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Arthrospira platensis is cultivated as health food 
– and an important food for flamingos in the soda lakes of Rift Valley  

Foto: Johan ForssbladNakuru, Kenya 



Vietnam 2003

A large number of cyanobacterial genera occur in freshwater 
 such as:  

Anabaena, Aphanizomenon, Aphanocapsa, Aphanothece, 
Chroococcus,Cyanodictyon, Cylindrospermopsis,Gloeotrichia, 
 Limnothrix, Lyngbya,Merismopedia, Microcystis, Oscillatoria,  

Planktolyngbya, Planktothrix, Pseudanabaena, Radiocystis,  
Raphdiopsis, Romeria, Snowella, Tychonema and Woronichinia,  
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Cyanobacteria that can form blooms in marine waters 
 include Trichodesmium, Synechococcus, Synechocystis,  

Aphanizomenon and Nodularia

Photo: ©Heléne Annadotter



Microcystis 

Microcystins are cyclic peptide hepatotoxins 
They are the major cyanotoxins causing death and 
Illness in animlas
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Aphanizomenon 
 

Planktic 
 

Filaments solitary or in bundels
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A mass development of Aphanizomenon yezoense 
in Lake Finjasjön September 2017
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The bloom was dominated by the cyanobacterium Aphanizomenon yezoense!

Photo: Johan Forssblad

Microscope photo from Lake Finjasjön water 2017-08-21



Lake East Ringsjön, Sweden, 1985

At the end of the 20th century, mass developments of cyanobacteria 
were observed with increasing frequency in most parts of the world    

(Hoeger et al., 2005)

Photo: ©Gertrud Cronberg



What is causing the blooms of cyanobacteria?
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The Swedish lakes will (?), in 2027, reach 
”Good ecological status” 

That is, eliminate cyanobacteria mass developments!
HOW?  

The water authorities is focusing on reducing the 
external  load of phosphorus
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Information from Havs- och Vattenmyndigheten 
on algal blooms. 



Advices from ”Havs- och vattenmyndigheten

Photo: ©Gertrud Cronberg

Don´t pea in the water 
                         Use alkylatpetrol for your lawnmower 

                    Empy your boattoilet in the harbor 



Sweden will decrease the load of phosphorus with 
530 tons. If we succeed with this, we will reduce 

the toxic algal blooms in the Baltic Sea 
within 10–15 years 

”Havs- och vattenmyndigheten” 

Photo: ©Johan Forssblad



Which scientific facts is this calculation based on? 
Is it really that simple? Is there a  

dose-response relationship between total phosphorus  
and algal biomass?
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We have plenty of data from Lake Finjasjön

Lake Finjasjön, Hässleholm, Sweden



The total P load was reduced to 7% 
Despite this, the algae increased
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A Swedish study on the response of reduced external P load 
showed that 50% of the recipient lakes did not show any 
improved water quality after installation of phosphorus 

precipitation in Swedish sewage treatment plants

Photo: ©Heléne AnnadotterAlma å –the water intake to Hässleholm 1989



The relationship between loading of external phosphorus and cyanobacteria 
occurrence is generally regarded as an axiom. 

But we have to question it !!!

Photo: ©Johan ForssbladLake Finjasjön 2007-06-08



We want to get rid of cyanobacteria blooms in our lakes! 
That is what matters!  

Photo: Johan Forssblad
The Dam 2017-08-21



 
Dramatically reduced P loading did not
diminish algal biomass in many lakes
In several oligo-mesotrophic lakes

heavy and toxic blooms of develop occasionally
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Lake Immeln is a nutrient-poor lake 

Aug 2015 10 µg TP/l 
 

Foto: Johan Forssblad



A bloom of Anabaena lemmermanni developed in the nutrient poor 
drinking water reservoir Andträsket in July 2017 

No explanation why! 



A bloom of Anabaena lemmermanni in Lake Osbysjön

Photo: ©Agne Andersson



Lake Kallsjön is another nutrient poor lake where 
 autumn blooms of cyanobacteria develop. 

 

Foto: Anders Lundqusit2010-10-29



Lake Bosarpasjön is the only lake in the Hässleholm community with a 
swimming school.  Blooms of cyanobacteria can, however, develop,  

especially in the autumn 

Foto: Johan Forssblad
2012-10-11



A mass development of Microcystis in the clear water Lake Luhrsjön. 
This lake is considered as the best lake in Scania.  

     Påarp



Different hypotheses behind mass development of cyanobacteria 
– none of these is about external P load 

Anabaena Photo: ©Gertrud Cronberg
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If we act quickly when we get unexpected blooms, we may get som 
clues about the triggering factors, that may vary from lake to lake 

Stora slottsparksdammen, Malmö Photo: ©Johan Forssblad
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Photo: Agne Andersson
2012-11-19

                                            What caused this bloom?



What caused this bloom in Lake Osbysjön ?

Photo: ©Agne Andersson



The patchiness of cyanobacteria biomass in the 
mesotrophic Lake Luhrsjön 
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Cylindorspermopsis raciborskii

The toxic cyanobacterium Cylindrospermopsos raciborskii 
is spreading northwards in Europe! Warming?

Photo: ©Gertrud Cronberg



The variation of cyanobacteria occurrence in time and space 
may give us clues what is causing the development

Photo: ©Johan ForssbladLake Finjasjön, 2008



In Lake Finjasjön, it can quickly change between clear water and 
algal blooms

Photo: ©Johan ForssbladFinjasjön 2007-06-08



In some parts of the lake, (Skyrup) the water is clear more och less 
permanently during the summer 
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….while in other parts, blooms of cyanobacteria  
develops frequently

Photo: ©Johan Forssblad



Internal phosphorus release and biomass of cyanobakteria  
Finjasjön 1992–1997 
(Annadotter, 2006)

Cyanobacteria blooms 
never occurred at high 

nitrate level! 



The total P load was reduced to 7% 
Despite this, the algae increased
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Take home messages

Photo: ©Johan ForssbladLake Finjasjön, 2008

When we talk about cyanobacteria, remember that 
we talk about 2000 different species with different 

ecological niches 

In our study of Lake Finjasjön,  
the biomass of cyanobacteria  correlated with 

the internal P loading.  
Consequently, all activities  

that  inhibits the processes that triggers 
internal P loading,  

may reduce the occurrence of cyanobacterias blooms  



Take home messages

Photo: ©Johan ForssbladLake Finjasjön, 2008

In large number of lakes, there seems to be 
 no dose-response relationship between external P load and  

cyanobacterial biomass 

The patchiness of cyanobacteria in lakes  
may give us clues to why and how they develop  

How will we achieve the goal of having lakes  
with good ecological status in 2027? 

We must emphazise our efforts in understanding 
the factors that trigger blooms of cyanobacteria 

 and internal 
loading of phosphorus 



Let the lakes and ponds, again, become the clear eyes of the earth! 
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