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The time series station

"Plankton research at L4: 1988-2008"
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Early MBA and 
ICES 

hydrographic 
surveys

MBA “Channel 
Grid”

L4
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Original Objectives: Parameters 
measured since 1988
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X MISSING  DATA

Parameters generally measured on a 
weekly basis include:

•Zooplankton species abundance (128+ 
taxonomic categories)
•Phytoplankton species and biomass 
(249+ taxonomic categories)
•Vertical temperature and salinity profile
•Total, and size-fractionated, chlorophyll
•Total, and size-fractionated, particulate 
CHN
•Mesozooplankton size-fractionated 
biomass
•Copepod egg production, particularly 
Calanus helgolandicus

Data coverage

Now part of the “Western Channel Observatory”
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• Optics
• Nutrients
• Pigments
• Virus, pico and nanoplankton
• Bacteria
• Plankton respiration and production
• Biogases
• Mycosporine-like Amino Acids (MAA’s)
• Microzooplankton
• Molecular studies of zooplankton

Current Objectives:

Additional parameters as part of the PML 
Research Programme
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L4 Time Series characteristics

• High temporal frequency – weekly
• High taxonomic resolution – biodiversity (350+ 

plankton species)
• All major components of the lower food-web 

(virus to zooplankton) – ecosystem models
• Emphasis on processes – zooplankton 

production – longest global time-series of 
copepod egg production

• Good integration with other European time 
series – WGZE, EUR-OCEANS
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Individual species time-series information available over the web
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Effects of climate on the 
pelagic system

Irigoien, X., Harris, R.P., Head, R.N. and Harbour, D. 2000. North 
Atlantic Oscillation and spring bloom phytoplankton composition in the 
English Channel. J. Plankton Res..  22: 2367-2371.

The time series 
data and its use
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Calanus Para/Pseudocalanus

Temora Metrida

Seasonal cycles of copepod 
abundance: comparing CPR with L4

14.5Total Copepods

31.2Pseudocalanus 
(1.4mm)

43.3Oithona (0.8mm)
2.1Calanus (3-3.5mm)

2.3Acartia (1.1mm)

Abundance Ratio 
L4:CPR

Copepod taxa

John, E.H., Batten, S.D., Harris, R.P. and 
Hays, G.C. 2001.Comparison between 
zooplankton data collected by  the Continuous 
Plankton Recorder survey in the English 
Channel and by WP-2 nets at station L4, 
Plymouth (UK). Journal of Sea Research, 46, 
223-232.
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WP2 net Young Fish Trawl

-200μm mesh

-57cm aperture

-Vertical tow (bottom surface)

-Slowly towed

-700μm mesh

-0.9m aperture

-Double oblique tow

-Towed at 2 knots

Net comparison:
L4 (WP-2) with historical MBA series (YFT)

With N Halliday, MBA
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Combining observation and 
experimentation : diatoms and copepod 
egg viability

Does phytoplankton 
diet affect 
reproduction?

Copepod Hatching Success in Marine Ecosystems with High Diatom Concentrations. Nature, 419: 387- 389.
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• 11 environments 
(upwelling, sub-polar, 
temperate, oceanic, 
coastal)

• 13 Copepod species

• Diatoms 0.05 - 2449 mg C 
m-3 (0.1 to 99 %) 

• No relation between 
diatoms and egg 
hatching rates
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Other aspects of the work…..

Calanus helgolandicus Calanus euxinus

Population structuring of Calanus helgolandicus and C. euxinus in European 
waters: morphology, genetics and hydrography

Population genetics

Lidia Yebra, Delphine Bonnet, Roger P. Harris,Katja Peijnenburg, Pennie Lindeque : Molecular Ecology (Submitted)

Phi X174/Hae III

1353 1353
1078 1078
872 872
603 603

310 310
261,271 261,271

234 234
194 194

118 118
7272

Phi X174/Hae III

U Calanus
helgolandicus

Calanus 
finmarchicus

Calanus
 glacialis

Calanus
hyperboreus
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Taxonomic size structure of phytoplankton: 
The English Channel vs. Lake Kinneret 
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Kamenir, Yury , Zvy Dubinsky and Roger Harris, Limnology and Oceanography (submitted)
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L4 
Team-
Work
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Aiken’s Law of the SQUILLA

• “Funny ship the Squilla”
“One year I 
went on her 13 
times and was 
sick once”

“The next year 
year I went  out 
once and was 
sick 13 times”
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THE WIDER CONTEXT

UK Marine 
Environmental 
Change Network 
(MECN)  -
DEFRA
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ICES CRR No 276: Zooplankton monitoring results in the 
ICES area, Summary Status Report

2003/2004, ICES Working Group on Zooplankton Ecology
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Comparison at a European ScaleThe wider spatial scale: climate and the autecology of 
Calanus helgolandicus
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Exploiting the value of large data-sets: global  
biodiversity patterns of marine phytoplankton and 
zooplankton
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Irigoien, X., Huisman, J.  Harris, R.P. 2004. Global biodiversity patterns 
of marine phytoplankton and zooplankton. Nature, 429, 863-867.

Small cells dominate at low biomass

Blooms are dominated by large cells

Unimodal diversity-biomass relation
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The L4 Dataset: freely available
information for the scientific community

http://www.pml.ac.uk/L4
L4 website

http://www.pml.ac.uk/L4http://www.pml.ac.uk/L4
L4 website

• Collaborative scientific 
publications (see L4 
publication list)

• PhD training

• Student projects

• Wider public through the web

• Integrated within the Western 
Channel Observatory



25

The Future
• Western English Channel Observatory (PML: 

integrating local time series, remote sensing and 
models)

• Improving collaboration and data sharing within 
MECN and other UK networks

• Setting time series within the European Seas 
context

• Basin-scale North Atlantic integration and 
synthesis (EU/NSF)

• Ecological Research role very important
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The LTER Network Goals are:
• Understanding: To understand a diverse array of ecosystems at 

multiple spatial and temporal scales.
• Synthesis: To create general knowledge through long-term, 

interdisciplinary research, synthesis of information, and development 
of theory.

• Outreach: To reach out to the broader scientific community, 
natural resource managers, policymakers, and the general public by 
providing decision support, information, recommendations,  and the 
knowledge and capability to address complex environmental 
challenges.

• Education: To promote training, teaching, and learning about long-
term ecological research and the Earth’s ecosystems, and to educate 
a new generation of scientists.

• Information: To inform the LTER and broader scientific 
community by creating well-designed and well-documented 
databases.

• Legacies: To create a legacy of well-designed and documented 
long-term observations, experiments,
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Aiken’s channel hypothesis -
“L4 is an oceanic site”: is it valid?

• If you are a physicist from Ballymena, yes.
• Otherwise, no, but….
• It is an excellent site for investigating 

general processes occurring in the open 
ocean

• It is an excellent site for studying 
seasonality, which cannot easily be done 
in the open ocean

• It provides PML with unique opportunities



29

And lastly – the 
Zooplankton Group 
Christmas Lunch
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FINALLY

Prof Aiken 
reflecting 
on his four 
laws


