
Patterns and drivers of community-level 

phenological change in the English Lake 

District

Ellie Mackay, Stephen Thackeray & Peter Henrys

Lake Ecosystems Group, 

CEH Lancaster, UK

ellcka@ceh.ac.uk

mailto:ellcka@ceh.ac.uk


Structure

ÅWhat is phenology?

ÅProject Aims

ÅStudy area and data

ÅClassifying plankton phenology

ÅResults 

ÅNext steps



What is phenology?

ÅThe timing of seasonal 

events:

ÅBud burst

ÅEgg laying and hatching

ÅPlankton blooms

Å Fish spawning

Å Insect emergence



Plankton community phenology

ÅAims:
1. Estimate an index of 
seasonal timing to 
quantify average 
phenological trends

2. Investigate whether 
trends vary with different 
plankton functional traits

3. Investigate 
importance of different 
drivers of change
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Study area

ÅNorth west United Kingdom

Å4 lakes ïBlelham Tarn 0.1 km2, Esthwaite Water 1 km2, Windermere 

South Basin 6.7 km2, Windermere North Basin 8.1 km2

ÅTrophic gradient ïOligo-mesotrophic to eutrophic



How plankton phenology is classified

ÅUsing a General Additive Model to quantify timing of blooms
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