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You think you know all about Cyanobacteria …



Think again …

• This talk is about Cyanobacteria in 
benthic habitats in the Lake District.

• Much less well studied than their 
planktonic counterparts
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Traditional (morphological) classification

Order Description

Chroococcales single cells or cells loosely-bound into 
irregular gelatinous colonies

Oscillatoriales filamentous forms lacking heterocysts

Nostocales filamentous forms with heterocysts (unbranched or 
false-branched)

(Stigonematales) (true-branched)

Sheath with 
scytonemin

Rivularia

No gas vacuoles



Modern (molecular) classification

Chrococcales

Oscillatoriales

Nostocales

(not found in UK or Ireland)

https://microscopesandmonsters.wordpress.com/2020/02/29/shuffling-the-pack/



Annual variation in biomass

• Six visits per year since 2019

• Five cobbles from littoral zone

• Measured with BenthoTorch

• Differentiates three algal groups:
• “Green algae” 

• “Diatoms”

• “Cyanobacteria”



Ennerdale Water



Crummock Water



Wastwater



Similar patterns in rivers downstream of lakes ...

River Ehen 
(note log scale)



August 2022



Cyanobacteria from Wastwater’s splash zone

Microcoleus lacustris

Calothrix cf. fuscaScytonema sp.



October 2022

Tolypothrix distorta var. penicillatus



River Irt

Tolypothrix
intertwined 
moss and 
Cyanobacteria



Tolypothrix distorta var. penicillatus
With epiphytic Chamaesiphon sp.        Intertwined with Racomitrium aciculare



River Liza



Stigonema mamillosum



Stigonema mamillosum
creates a “nursery” for 
green algal filaments 
(Zygnema, Ulothrix, 
Bulbochaete)



Rivularia cf. biasolettiana

Ennerdale Water



River Ehen, c. 200m 
downstream from lake, 
August 2018

Scale bar: 10 µm



Closing thoughts

• Spatially and temporally patchy 
• Some are “perennial”; others come and go

• Knowledge is also very patchy
• (compared to what we know about 

phytoplankton)
• Complicated by taxonomic revisions and 
• Limitations of light microscopy ...

• Fertile territory for metabarcoding study?
• How will we deal with their patchiness?

• What do they contribute to N, P and C cycling (and tastes and odours) 
in nutrient-poor lakes?
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We shall not cease from exploration
And the end of all our exploring
Will be to arrive where we started
And know the place for the first time.

T.S. Elliot, Four Quartets

Thank you
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