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A holistic pelagic biodiversity indicator

Why plankton?
• Plankton communities are the key biological feature of pelagic habitats. 
• Plankton comprise the base of the marine food web and are sensitive to 
changes in their environment, making them good indicators.
• The MSFD requires achievement of Good Environmental Status for 
European pelagic habitat biodiversity.

Introduction
The Marine Strategy Framework Directive (MSFD) is instrumental to 
delivering Ecosystem-Based Management of European seas. Under the 
MSFD, plankton biodiversity indicators are assessed against environmental 
targets to reveal if the pelagic habitat is in Good Environmental Status (GES). 
This information is then used to inform enactment of management 
measures. OSPAR coordinates the regional assessment process for the North 
East Atlantic. The OSPAR Intermediate Assessment 2017 assessed progress 
towards GES for the first time.
The Plankton Community Change indicator takes a lifeform approach, using 
functional traits to group plankton taxa into broad-scale functional groups 
(‘lifeforms’). Changes in the relative abundance of lifeforms, when examined 
in ecologically-relevant pairs via a ‘Plankton Index’ (Tett et al., 2008), can 
then indicate alteration in pelagic habitat functioning. 

A lifeform approach Measuring plankton community change
The Plankton Index (PI) quantifies change in the plankton community over 
time by examining pairs of lifeforms (Tett et al., 2015). An envelope is drawn 
around monthly samples from the 2004-2008 starting period. Monthly data 
from the 2009-2014 assessment period are overlain, and the PI calculated as 
the proportion of new points falling within the reference envelope. The PI is 
flexible in nature, allowing both abundance and biomass data to be used, 
making it ideal when assessing environmental state by using multiple datasets. 

PLANKTON
AND POLICY

• A functional trait approach  
groups plankton taxa into 
ecologically-relevant 
broad-scale ‘lifeforms’. 

• Changes in the relative 
abundance of lifeforms can 
indicate alteration in 
ecosystem functioning. 

• This approach allows the 
use of plankton data from 
multiple monitoring 
surveys with disparate 
methods of sample 
collection and plankton 
identification.

Results North-East Atlantic plankton communities have changed between the periods 2004–2008 and 2009–2014. The ‘holoplankton and meroplankton’ 
lifeform pair experienced significant change in most areas, suggesting changes in linkage between the benthic and pelagic components of the ecosystem. Changes 
have also occurred in the ‘small copepod and large copepod’ lifeform pair in many areas, which could indicate possible alterations to food web structure and 
energy flows. The ‘pelagic and tychopelagic’ (benthic) diatom lifeform pair only underwent significant change in a few areas, which could indicate no important 
changes in resuspension events in much of the North-East Atlantic. Although lifeform pairs exhibited significant change in some areas, this does not necessarily 
imply deterioration of environmental conditions. Further work includes attributing drivers of change and expanding the plankton time-series analysed. 

Left: The starting conditions 
envelope was created using 
monthly data points from 
2004-2008. Right: points from 
the 2009-2014 assessment 
period (n=71) are overlain on 
the starting conditions 
envelope. The PI value of 0.70 
indicates a statistically 
significant change between the 
two communities (binomial p < 
0.01), caused by 21 of the 71 
assessment period points 
falling outside the bounds of 
the starting condition 
envelope.

Darker blue indicates a more pronounced change. Grey shading represents where there were insufficient data 
to determine a Plankton Index. Cells with dots indicate significant change (p<0.01) since the period 2004–2008. 
Note: this is a subset of results using data from the CPR, PML’s L4 station, and the SMHI monitoring network.

Key message
Assessment of the Plankton Community Change indicator suggests variability in 
the North East plankton community for all lifeforms. Further work is needed, 
however, to quantify the ecological significance of observed changes in lifeform 
pairs and to understand the anthropogenic or environmental drivers of change. 
Additionally, environmental targets must be politically and scientifically agreed. 
These steps will increase the evidence base available for supporting decisions 
about where to enact management measures to achieve or maintain Good 
Environmental Status for European pelagic habitats.  
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Starting conditions: 
2004 to 2008

Assessment period: 
2009 to 2014

Plankton are monitored with different 
sampling and taxonomic methods 
throughout Europe, so their data cannot 
be easily combined. A flexible plankton 
biodiversity indicator is therefore needed 
to provide a holistic view of the state of 
European pelagic habitats. We are in the 
process of incorporating more EU 
plankton time-series into the database.

North East Atlantic waters are comprised 
of ecohydrodynamic zones (EHDs). EHDs 
are based on water column density 
stratification, and represent the 
conditions that best suit plankton 
distribution, dynamics and community 
composition. These zones enable 
assessment of plankton communities at 
an ecologically-meaningful spatial scale.

The Plankton Community Change indicator 
database as of April 2018. Abbreviations: AFBI –
Agri-Food and Biosciences Institute; CPR –
Continuous Plankton Recorder; EA –
Environment Agency; PML – Plymouth Marine 
Laboratory L4; MSS – Marine Scotland Science; 
SAMS – Scottish Association for Marine Science; 
Cefas - Centre for Environment, Fisheries and 
Aquaculture Science; SEPA – Scottish 
Environmental Protection Agency; SMHI –
Swedish Meteorological and Hydrological 
Institute
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Plankton lifeform pairs and ecological rationale for their selection. Plankton images courtesy of Integration and 
Application Network, University of Maryland Center for Environmental Science (ian.umces.edu/imagelibrary/)
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