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1. What is the Western Channel Observatory?

2. What does an “average season” look like?

3. Was 2015 atypical?

4. How much do the years vary?

5. What keeps the populations within bounds?
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Some strengths of L4

Response to extreme weather

Phenology shifts
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The environment

Autotroph biomass
(~ 190 taxa counted)

Heterotroph biomass
(~360 taxa counted)
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L4: What does an “average” season look like?

Calanus

helgolandicus
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3. Was 2015 atypical?
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2015 does not stand out from the crowd (722 net samples)
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>50 jelly net hauls over 2015-2016

>60,000 m3 of water filtered

Only one, hand-sized jellyfish caught

-June 2015: Barrel jellyfish 

counted at entrance 

of Plymouth Sound, 

max 0.5-1 per 1000 m2

2015-2016: What does our conventional sampling miss?

Compass jellyfish:

August 2015 Euphausiids:last winter
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Variable timing of the diatom bloom

Data courtesy of C. Widdicombe, PMLAtkinson et al. 2015 Progr Oceanogr



Great year-to-year variability

Data courtesy of C. Widdicombe, PMLAtkinson et al. 2015 Progr Oceanogr

Phaeocystis colonies



Plotting species in “variability space”

Amplitude of seasonal variability (Log10 of max/min monthly abundance)
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C. helgolandicus

Surprisingly 

constant

Plotting species in “variability space”
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C. helgolandicus

Surprisingly 

constant

Highly variable 

often watery/meroplanktonic/

asexual reproduction
Phaeocystis

Noctiluca

Appendicularians

Ctenophores

Barnacle larvae

Medusae

Siphonophores

Plotting species in “variability space”

Evadne spp.
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Mortality constrains Calanus populations at L4

10

100

Only 4-fold range in mean

abundance in 25 years !

Maud et al. (2015) Progr. Oceanoography



Calanus helgolandicus increases seldom coincide with food

2009 2010 2011 2012
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Reproductive performance unaffected by mismatching

2009

2010

2011 2012

Atkinson et al. 2015 

Progr Oceanogr



Lays eggs 

but they fail 

to develop

C. helgolandicus adapted to unpredictability?

Food available year round 

Flexible feeding

Reproduction responds to food

Jan  Feb  Mar  Apr  May  Jun Jul  Aug Sep Oct  Nov  Dec

Date (2003)



Mortality constrains Calanus populations at L4

Maud et al. (Progress in Oceanogr. 2015) and manuscript in prep.

>95% of eggs laid don’t

survive to adults

P
re

d
ic

te
d
 a

b
u
n
d
a
n
c
e
 (

n
o
. 
m

-2
) 

A
c
tu

a
l 
a
b
u
n
d
a
n

c
e
 (

n
o
. 
m

-2
) 

  
  
  
  
 



ICES network of monitoring sites

L4 is a sentinel site for UK monitoring under MSFD

Plymouth L4 site

European network of plankton time series



and thanks............

to everyone who kept the L4 time series going !

aat@pml.ac.uk


