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Preface 

This report summarises the combined thoughts and deliberations of many UK marine scientists and 

policy makers with respect to defining the most appropriate targets and indicators which can be 

applied to the three biodiversity descriptors (D1, D4 and D6) for Good Environmental Status (GES).  

The evidence base comes from the peer reviewed literature and a considerable amount of expert 

judgement.  In addition, over the last 6 months, thoughts have been developed, ideas carefully 

considered and comparisons made with on-going development of targets and indictors for the other 8 

descriptors of GES.  The product of this process is this report with its extensive Annexes, including an 

amalgamated data sheet which contains all the proposed targets and indictors, including criterion 

targets.  The process which has been followed has required considerable dedication and application, 

especially by the members of the drafting group who have ensured deliver through tenacity, integral 

working and creative thought.  All who have been involved in the delivery of this report and it contents 

should take some credit for providing a sound foundation on which to take forward the establishment 

of targets an indicators as part of the UK marine strategy being developed in response to the EU 

Marine Strategy Framework Directive. 

 

 

 

 

 

 

Prof. Colin Moffat, Marine Scotland Science 

Chair, HBDSEG Drafting Group 

 

5 August 2011 
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Executive Summary  

The Marine Strategy Framework Directive (Directive 2008/56/EC) requires Member States to develop 

a marine strategy for their marine waters.  In so doing, Member States are required to undertake an 

initial assessment of the current environmental status of European marine waters by 15 July 2012. 

This assessment will describe progress towards achieving Good Environmental Status (GES).  

Member States will also propose a series of environmental targets and associated indicators.  This 

will ultimately lead to the implementation of a monitoring programme for the ongoing assessment and 

regular updating of the environmental targets established to guide progress towards achieving good 

environmental status targets by 15 July 2014. 

In developing its marine strategy, the UK will establish targets and indicators for the 11 qualitative 

descriptors of GES, as detailed in Annex 1 of the Directive.  This report describes the process 

undertaken to propose targets and indicators for the three „biodiversity descriptors‟: D1, Biological 

diversity, D4, Food webs and D6, Seafloor integrity.  It follows the requirements of the Commission 

Decision of 1 September 2010 (2010/477/EU), which prescribes a series of criteria and associated 

indicators for the 11 Descriptors. 

Led by the UK Marine Monitoring and Assessment Strategy (UKMMAS) Healthy and Biologically 

Diverse Seas Evidence Group (HBDSEG), this process has been supported by the Joint Nature 

Conservation Committee (JNCC). JNCC also ensured coherence with on-going international 

initiatives, including those within OSPAR.    

During February 2011, a Drafting Team was convened to oversee the production of this summary 

report.  The Team was comprised of the Chair of HBDSEG, members of the Defra MSFD Delivery 

Team and the Chairs of six sub-groups that were set up to propose targets and indicators for 

individual components of biodiversity: rock and biogenic reef habitats, sediment habitats, pelagic 

habitat, marine mammals and reptiles, fish and cephalopods and birds.  The secretariat and project 

development was provided by JNCC.  The Drafting Team was chaired by Marine Scotland Science.    

The primary product of the process is scientific advice on possible options for targets and indicators 

for the three biodiversity descriptors.  This advice is provided in the form of two spreadsheets: one 

lists and details each indicator and its associated indicator target; and the other lists targets for each 

criterion of GES under each Descriptor.  

In compiling the set of proposed indicators and targets, HBDSEG arrived at a number of conclusions 

(listed below), which are summarised here and detailed in this report and its supporting annexes.   

 A total of 32 criterion targets are proposed, covering the criteria which are relevant to the 

biodiversity components.  Of these, there are 19 targets for Descriptor 1, four for Descriptor 4 

and five for Descriptor 6. There is also a criterion target recommended for Descriptor 5 

Eutrophication, which relates to the pelagic habitat. 

 Underlying these high level criterion targets are 133 indicators and their associated indicator 

targets.  Some of the indicators deliver the requirements of multiple criteria, but are listed as 

separate indicators because they are assigned to different indicator classes.  Consequently there 

are 100 unique indicators in total.  

 Most relevant monitoring schemes produce, or could produce, more than one indicator. 

 Currently, 15 indicators and their indicator targets are operational and were derived from existing 

monitoring programmes. These indicators were developed during the implementation of other 

Directives and international agreements.   

 The majority of indicators and indicator targets are new and will need to be defined and become 

operational by 2014. There are 32 such indicators for mobiles species (i.e. fish, marine mammals 
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and birds), of which seven are duplicates, and most could be derived from existing monitoring 

programmes. There are 43 such indicators for habitats (of which 13 are duplicates), but most will 

require the extension of existing monitoring (e.g. under HD/WFD/Pressures monitoring) or new 

monitoring programmes in order to be operational by 2014. All nine indicators proposed for 

pelagic habitat could become operational by 2014, but additional monitoring in coastal areas and 

of certain species groups is required. 

 A further 38 of the proposed indicators and associated targets (of which 12 are duplicates) 

require further research and/or substantial additional monitoring and are unlikely to become 

operational before 2018.  

 Pressure indicators have been identified where at least one of the following is true: 

a. where there is no suitable target recommended under one of the other eight Descriptors 

for a pressure that has the potential to stop or hinder the biodiversity state target being 

achieved (under D1, D4 or D6), and/or 

b. where a pressure is easier to measure than state and where the link between a pressure 

and a state indicator is understood. 

 

Benthic Habitats Summary 

 Indicators, indicator targets and criterion targets for benthic habitats are proposed for Criteria 1.4, 

1.5 and 1.6 under Descriptor 1 and for 6.1 and 6.2 under Descriptor 6. A total of 57 indicators have 

been recommended for benthic habitats.  Of these indicators, 41 relate to state and 16 relate to 

pressure. 

 Indicator 1.7.1 „Composition and relative proportions of ecosystem components (habitats and 

species)‟ has not yet been developed for application to benthic habitats. Further development work 

on this indicator will take place post-2012  

 For criterion 6.2 „Condition of benthic community‟, the approach has been to use those indicators 

set out under Criterion 1.6 (Habitat condition) to deliver an assessment of Criterion 6.2. The more 

specific monitoring tools associated with indicators 6.2.2, 6.2.3 and 6.2.4 are likely to be 

progressed post-2012 

 Descriptor 4 is relevant to benthic habitats but no operational indicators currently exist and no 

suitable indicators were identified by HBDSEG. This Descriptor will require considerable 

development for benthic habitats post-2012. 

 Sixteen pressure indicators and targets have been proposed for benthic habitats under criteria 1.6 

and 6.1, covering those pressures which are outside the remit of the eight pressure descriptors 

(e.g. D5 on eutrophication). These pressure indicators and targets address physical and biological 

pressures which significantly affect benthic habitats. The qualitative pressure thresholds (targets) 

aim to be consistent with sustainable use and therefore a habitat condition which is not falling 

below GES. 

 There are very few operational indicators that address the condition or state of benthic habitats i.e. 

the quality aspects of achieving GES. Some exist and are in use under the Water Framework 

Directive but many, especially for rock and biogenic reef habitats, are new. Most of these new 

indicators will be able to be operationalised in time for the monitoring programme which needs 

establishing by 2014. 

 Indicators and associated targets exist under the Habitats Directive, Water Framework Directive 

and Charting Progress 2 which focus on the quantity aspects of GES i.e. criteria 1.4 and 1.5 for 

habitat distribution and extent. However, these existing indicators do not currently adequately 

describe habitat condition (i.e. the quality elements of GES). In the context of the MSFD, this 
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means that there are gaps for Descriptor 1 on Biodiversity for criteria 1.6 on Habitat Condition, as 

well as criteria under Descriptor 4 on Food webs and Descriptor 6 on Sea-floor integrity. More 

work will be needed in future to refine the indicators and targets which describe habitat condition 

(i.e. for criteria 1.6 and 6.2).  

 Setting scientifically robust targets for benthic habitats has proved challenging. It is not possible, 

with current levels of evidence, to set percentage quantity targets for marine habitats which ensure 

the maintenance of ecosystem functioning and the continued provision of ecological goods and 

services. In light of this, target options for predominant sediment habitats are based on best expert 

judgement, existing targets and the precautionary approach. Quantity targets for special (listed) 

habitats are aligned with those used under the Habitats Directive. 

 HBDSEG advises that the most scientifically robust baseline for benthic habitats is „reference 

conditions‟. This can be described as a state of a habitat (i.e. its condition, extent and distribution) 

where human impacts are negligible. It is acknowledged however, that due to data availability 

issues, it may be necessary to initially use a current baseline when setting targets, with a view to 

developing reference conditions for subsequent reporting rounds. 

 Additional monitoring will be required to understand the functioning of benthic marine habitats, how 

their condition changes with different levels and types of pressure and what level of exploitation 

equates to sustainable use. Existing monitoring programmes will need to expand in scope and 

geographic coverage in order to meet these needs. The UK Marine Biodiversity Monitoring 

Programme will coordinate the work needed to achieve this goal. 

 

Pelagic Habitat Summary 

 The Pelagic habitat is also referred to as „the water column‟ and is an important part of the 

marine ecosystem.  The targets and indicators proposed for the pelagic habitat focused on the 

community of small and microscopic organisms called the plankton that drift with the waters of 

the sea. The plankton performs a crucial role in the pelagic food-web in supporting the structure 

of the pelagic community and the marine ecosystem as a whole. 

 Changes in the biomass and the community composition of the plankton are driven by climate 

but are also impacted by human pressures: most substantially by eutrophication and fishing. The 

indicators proposed in this report aim to discriminate change in the plankton in UK waters due to 

human pressure from that caused by natural variability (in time and space). They do this by 

comparing changes in indicator variability occurring in coastal waters to those in the less 

anthropogenically-impacted open ocean: for example, if there is a shift in a coastal plankton 

indicator but no corresponding shift in other coastal regions or in the open ocean, the coastal 

shift is more likely to be an impact of anthropogenic pressure (e.g. nutrient loading), rather than 

any large-scale climatic changes. 

 Indicators, indicator targets and criterion targets for the pelagic habitat are proposed for criteria 

1.4, 1.6 and 1.7 under Descriptor 1, for criterion 4.3 under Descriptor 4, for criterion 6.2 under 

Descriptor 6 and for criterion 5.2 Direct effects of nutrient enrichment under Descriptor 5 on 

Eutrophication.   

 Nine indicators are proposed; all are new but could be made operational by 2014. All have 

foundations in ecological theory, published in the peer-reviewed literature. 

 All the indicators follow a lifeform (or functional group) approach, because there are no 

representative species that can be used as universal indicators for the plankton and there is no 

unique fixed assemblage of species each with its own abundance that is representative of the 

plankton in UK waters. The exception are two indicators that are derived from measures of 

plankton biomass and proposed for the indicator class  1.6.2: Relative abundance or biomass. 



   vi 

 

The lifeform approach provides a means of summarising a large amount of data on 

microplankton species. Each indicator is a Plankton Index (PI) that is composed of life form pairs 

specific to the criterion of GES being assessed:   

o For the indicators under Descriptor 1, the PI consists of lifeforms that are likely to reflect 

changes in the dominant groups of phytoplankton and zooplankton i.e. the ratio between 

diatoms & dinoflagellates; large and small copepods; copepod grazers and non-copepod 

grazers.  

o For Descriptor 4, the emphasis of the PI is energy flow through the ecosystem, so lifeform 

pairs have been selected to provide an indication of changes in: the transfer of energy from 

primary to secondary producers; the pathway of energy flow and top predators; benthic/ 

pelagic coupling (i.e. the interaction between the seafloor and the water column).   

o Benthic-pelagic coupling is the primary focus of the PI for Descriptor 6, which use a lifeform 

pair of changes in holoplankton, which are fully planktonic and benthic meroplankton, of 

which only part of the lifecycle is planktonic.  

o The lifeforms selected for the PI under Descriptor 5 – Eutrophication, aim to determine 

whether nutrient enrichment has resulted in a shift in algal species composition, especially 

towards dinoflagellates and microflagellates (many species of which cause harmful toxic 

algal blooms) and changes in the potentially toxin-producing dinoflagellates and diatom - 

Pseudo-nitzschia spp. 

o All lifeform pairs together can be used to assess Criterion 1.7: Ecosystem structure. 

 The baseline for all the pelagic indicators in a particular region or site can be set with existing 

historical data where available.  The continuing influence of climate variability must be 

considered and continually reviewed in the context of baseline setting. This will mean that the 

baseline will change over time.  The aim of the baseline in this context, is not to reflect pristine 

conditions, but to provide a point from which to determine if a change has occurred.  

 All proposed indicator targets and criterion targets for pelagic habitats are ubiquitous: ‘the 

plankton community is not significantly influenced by anthropogenic drivers’.  The comparison 

between the changes in lifeform seasonal variability occurring in coastal waters to those in the 

open ocean can help us distinguish between changes due to manageable anthropogenic 

pressures and those due to climate and natural variability.  It is unclear at this stage what degree 

of shift in the plankton community will result in significant and potentially, irreversible change and 

should therefore, trigger management to reduce anthropogenic pressure. 

 The main spatial gap in monitoring is coastal waters. Current sampling of zooplankton in coastal 

waters is not adequately widespread to make a representative assessment of GES of UK waters. 

Possible cost-effective solutions are proposed. 

 The main ecological gap in monitoring is of the picophytoplankton and nanoplankton. These are 

important components of the microplankton community and are ubiquitous in UK coastal waters. 

They are not yet widely monitored, though some monitoring programmes do exist. Indicators 

could possibly be developed by 2014 for use with existing spatially-limited relevant datasets, but 

spatial gaps must be filled in order to assess this important component of the plankton for Good 

Environmental Status. 

 

Mobile Species (Birds, fish, cephalopods, reptiles and marine mammals) Summary 

 Indicators, indicator-targets and criterion targets for mobile species are proposed for criteria 1.1, 

1.2 and 1.4 under Descriptor 1 and for each criteria under Descriptor 4.   
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 No targets or indicators are proposed for cephalopods; further work is required, but such 

indicators and targets would be an important part of assessing GES under Descriptors 1 and 4.  

 Reptiles (i.e. marine turtles) are scarce in UK waters, but leatherback turtles do occur annually.  

Despite their occurrence,, leatherbacks are considered too scarce to monitor their numbers 

effectively or to assess their state in UK waters using targets and indicators. HBDSEG 

recommends the UK should continue to support other member states in assessing the 

leatherback population at the scale of the whole of the North East Atlantic.  

 Regarding birds, fish and marine mammals, there are few indicators and targets that are 

currently operational and appropriate in the context of defining and assessing progress towards 

GES.  With the exception of the Large Fish Indicator (OSPAR EcoQO) and the ASCOBANS 

target for harbour porpoise bycatch,  all currently operational indicators and targets relate to both 

species of seal (Atlantic grey and harbour) that occur in UK waters (currently delivering 

requirements under the Habitats Directive and OSPAR).  

 The majority of indicators and their targets proposed for birds and fish require minor work to 

define them by 2012 and become operational by 2014, and the evidence base is strong.  Little or 

no additional monitoring is required to make them operational by 2014, assuming current 

monitoring schemes continue to deliver the same quality and quantity of data.  Additional 

monitoring is required to provide indicators for internationally important aggregations of 

waterbirds and seabirds at sea.  There is also likely to be inadequate data available to construct 

indicators and targets for inshore fish communities. 

 Targets and indicators of distribution and population size (criteria 1.1, 1.2 and 4.3) of cetaceans 

(i.e. whales and dolphins) are unlikely to be operational before 2018 as there is no ongoing 

monitoring scheme. Work to develop such a scheme is underway.  

 The indicators and target setting approach proposed for criteria 1.1 Species Distribution and 1.2 

Population are similar for birds, fish and marine mammals. The indicators consist of species-

specific trends with the indicator targets set as a specified deviation from a baseline. Criterion 

targets consist of a proportion of species or indicators achieving their targets, above which GES 

is achieved.  

 Baseline-setting approaches for criteria 1.1 Species Distribution and 1.2 Population differ 

between birds, fish and marine mammals depending on the data available.  But for all three 

groups of species, the time series of data available is limited to around 30 - 40 years and do not 

contain any true „reference‟ values, i.e. from a point in time when anthropogenic influence on 

these animals was negligible.  Baselines for mobile species may therefore be biased by certain 

anthropogenic impacts such as climate change and should be reviewed during every 6 year 

reporting cycle and amended if necessary.  

 Indicators and targets proposed for 1.3 Population condition are based on direct measures of a 

population demographic characteristics or on measures of the pressure exerted on population 

condition by a major anthropogenic impact, namely bycatch and adverse health effects on 

marine mammals from PCB and other organohalogenated contamination and from algal toxins.   

 The only indicator proposed for Criterion 1.7 Ecosystem Structure is the Large Fish Indicator 

(LFI), which is currently operational as part of an OSPAR EcoQO.  At present, our understanding 

of what represents GES for ecosystem structure for birds and mammals is limited. As more 

evidence is generated through continued monitoring, our ability to define targets and indicators 

for this descriptor will improve by 2018? 

 Bird and marine mammal indicators and targets proposed under criteria 4.1 Productivity of key 

species or groups are identical to some of the indicators proposed under criterion 1.3 Population 

condition.  Criterion 4.1 was not considered relevant to fish. 
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 For criterion 4.2 Proportion of selected species at the top of food webs, the Commission Decision 

specified only one indicator: the Large Fish Indicator (LFI). But to properly represent all aspects 

of the food web, the LFI needs further modification to include pelagic fish as well as demersal 

species. 

 Bird and marine mammal indicators and targets proposed under criterion 4.3 (Abundance trends 

of functionally important selected groups/species (4.3.1)) are identical to those proposed under 

criterion 1.2 Population size. Fish indicators require further development but will be based on 

those proposed for criterion 1.2.  

 

In undertaking this work, it was evident that there are a number of gaps in respect of coverage.  

These have been highlighted both in this summary and the body of the report.  Some of the gaps e.g. 

data for inshore fisheries, example, example are of significant concern and will need to be given 

detailed consideration by the Marine Assessment and Reporting Group (MARG) in respect of how 

these gaps are closed.  

The process that has been initiated will inevitably develop over time, indeed there is opportunity for 

such development incorporated within the Directive which allows for an evaluation every six years.  

This is especially important given the natural variability in marine ecosystems and the likely change in 

physiographic conditions predicted due to climate change and ocean acidification. 

The concepts presented in this report and its annexes will be subject to stakeholder consultation.  The 

Drafting Team acknowledges that there are likely to be questions raised during this process.  

However, the Drafting Team is also convinced that the proposals are the most appropriate given the 

current understanding of marine processes.  Improving our understanding of such process and the 

way in which man influences/impacts on these, to some extent, is a product of this Directive.  As 

such, further scientific knowledge of our seas should develop in line with the implementation of the 

Marine Strategy Framework Directive. This synergistic process will improve the management of our 

seas. 
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1. Introduction 

The Marine Strategy Framework Directive (MSFD) (Directive 2008/56/EC) was formally adopted by 

the European Union in July 2008. It forms the environmental pillar of the EU‟s Integrated European 

Maritime Policy and compliments the economic and social aspects of the policy. 

The MSFD outlines a transparent, legislative framework for an ecosystem-based approach to the 

management of human activities which supports the sustainable use of marine goods and services. 

The overarching goal of the Directive is to achieve „Good Environmental Status‟ (GES) by 2020 

across Europe‟s marine environment. 

In order to achieve GES in a coherent and strategic manner, the Directive establishes four European 

Marine Regions, based on geographical and environmental criteria. The North East Atlantic Marine 

Region is divided into four subregions, with UK waters lying in two of these (the Greater North Sea 

and the Celtic Seas). Each Member State is required to develop a marine strategy for their waters 

(EEZs or extended Continental Shelf areas), in coordination with other countries within the same 

marine region or subregion (Figure 1-1). This coordination is to be achieved through the Regional 

Seas Conventions, which for the UK is the OSPAR Convention for the Protection of the Marine 

Environment of the North-East Atlantic (www.ospar.org). 

 

Figure 1-1 Indicative map showing geographic scope of MSFD for UK waters (Continental 

Shelf areas) and for other countries (EEZs; in light blue).  The MSFD subregions (blue text) are 

likely to broadly equate to the OSPAR Regions (dark blue thick lines) but there are significant 

differences where the jurisdictional limits (i.e. EEZs, CSs) extend further west.  The OSPAR 

Arctic sub-region is not covered by MSFD [boundaries yet to be agreed; subject to change]. 

http://www.ospar.org/
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Marine strategies will be developed by Member States to protect and conserve the marine 

environment, prevent its deterioration, and, where practicable, restore marine ecosystems in areas 

where they have been adversely affected.  Although the strategies should be specific to the waters of 

the Member State, they should also reflect the overall perspective of the marine region or subregion. 

The marine strategies to be developed by each Member State must contain: 

 an initial assessment of the current environmental status of that Member State‟s marine 

waters; 

 a determination of what Good Environmental Status means for those waters; 

 targets and indicators designed to show whether a Member State is achieving GES; 

 a monitoring programme to measure progress towards GES; 

 a programme of measures designed to achieve or maintain GES. 

 

Member States are not required to take specific steps where there is no significant risk to the marine 

environment, or where costs would be disproportionate taking account of the risks to the marine 

environment, provided that any decision not to take action is properly justified. 

The Directive (2008/56/EC) does not state a specific programme of measures that Member States 

should adopt to achieve GES, except for the establishment of Marine Protected Areas (MPAs). 

However, the Directive outlines 11 high-level descriptors of GES at Annex 1 of the Directive. These 

are as follows: 

1. Biological diversity is maintained. The quality and occurrence of habitats and the distribution 

and abundance of species are in line with prevailing physiographic, geographic and climatic 

conditions. 

2. Non-indigenous species introduced by human activities are at levels that do not adversely 

alter the ecosystems. 

3. Populations of commercially exploited fish and shellfish are within safe biological limits, 

exhibiting a population age and size distribution that is indicative of a healthy stock. 

4. All elements of the marine food webs, to the extent that they are known, occur at normal 

abundance and diversity and levels capable of ensuring the long-term abundance of the 

species and the retention of their full reproductive capacity. 

5. Human-induced eutrophication is minimised, especially adverse effects thereof, such as 

losses in biodiversity, ecosystem degradation, harmful algal blooms and oxygen deficiency in 

bottom waters. 

6. Sea-floor integrity is at a level that ensures that the structure and functions of the ecosystems 

are safeguarded and benthic ecosystems, in particular, are not adversely affected. 

7. Permanent alteration of hydrographical conditions does not adversely affect marine 

ecosystems. 

8. Concentrations of contaminants are at levels not giving rise to pollution effects. 

9. Contaminants in fish and other seafood for human consumption do not exceed levels 

established by Community legislation or other relevant standards.  
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10. Properties and quantities of marine litter do not cause harm to the coastal and marine 

environment. 

11. Introduction of energy, including underwater noise, is at levels that do not adversely affect the 

marine environment. 

Under Article 10 of the Directive there is a requirement to establish targets and indicators designed to 

guide progress towards achieving GES, taking account of the continuing application of relevant 

existing environmental targets laid down at National, Community and International level in respect of 

the same waters.  

The UK Department for Environment, Food and Rural Affairs (Defra), on behalf of the Devolved 

Administrations (DAs), requested that the Healthy and Biologically Diverse Seas Evidence Group 

(HBDSEG) develop options for GES targets and indicators for the three biodiversity descriptors, 

specifically Descriptors 1, 4 and 6 listed above. 

This report summarises the outcomes from the work of HBDSEG and the drafting group that was 

convened to lead the development of the indicators and targets.   

As required by the Directive, and where possible, the advice provided in this report draws on existing 

targets and indicators in use under other Directives and Conventions and provides options for 

criterion targets for consideration by UK Governments.  It should be noted that in many cases, these 

options will require societal choices to be made. 

This report does not provide advice on the management measures required to achieve GES.  
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2. Overall approach to setting targets and indicators for Descriptor 

(D)1, D4 and D6 

Following publication of the Directive, the European Commission convened a Task Group for each of 

the Descriptors (except Descriptor 7, Hydrographical conditions) of Annex 1 of the MSFD with the aim 

of developing criteria and methodological standards for each Descriptor.  In addition, a Management 

Group was also convened.  This group was made up of the Task Group chairs and members of a 

small Steering Group consisting of European Commission Joint Research Centre (JRC) and 

International Council for the Exploration of the Sea (ICES) representatives.  Detailed reports for eight 

of the Descriptors (including D1, D4 and D6) were prepared by the groups of independent experts 

coordinated by JRC and ICES in 2010.  The reports for Descriptor 9, Contaminants in fish and other 

seafood and 10, Marine Litter, were written by groups coordinated by DG SANCO and IFREMER 

respectively.  The Management Group also prepared a report which provides information on a 

number of issues that were common to all of the Descriptors. 

The European Commission subsequently released the Commission Decision of 1 September 2010 on 

criteria and methodological standards on good environmental status (2010/477/EU).  This specified a 

total of 29 criteria for assessing the extent to which Good Environmental Status is being achieved.  

The criteria were accompanied by a list of 56 related indicators to make such criteria operational and 

allow subsequent progress to be measured.  The Descriptor-specific criteria for D1, D4 and D6, of 

which there are 12 in total, are presented in Box 1. 

Taking the outcomes from the Task Group Reports and the Commission Decision of 1 September 

2010, HBDSEG, supported by Joint Nature Conservation Committee (JNCC), gathered together UK 

experts to develop the process further such that a set of suitable indicators and targets could be 

established that were of relevance to UK waters. JNCC facilitated the exchange of ideas and 

information between the UK and Contracting Parties involved in the development of approaches to 

setting targets and indicators for biodiversity being developed within OSPAR.  In addition, JNCC 

provided a Secretariat role to the HBDSEG Drafting Team tasked with delivering the targets and 

indicators for this report, together with expert knowledge on the scientific requirements of the 

Directive.  

The Descriptors, and their associated Criteria, apply to all elements of biological diversity (species 

and habitats). To streamline the development of targets and indicators for the Biodiversity 

Descriptors, HBDSEG‟s work was organised around six biological components; three species groups 

(Birds, Mammals & reptiles and Fish & cephalopods) and three habitat groups (Pelagic, Rock & 

biogenic reef and Sediment) (see Table 2-1). This organisation reflected the biodiversity 

categorisation set out in the Directive (2008/56/EC) text, the ICES/JRC Task Group 1 report 

(Cochrane et al 2010) and the work of OSPAR‟s Intersessional Group on the Coordination of 

Biodiversity Advice and Monitoring (ICG-COBAM). It was also felt to be the best way to bring national 

scientific expertise to these sub-groups of HBDSEG as specialist knowledge is often focused around 

species and habitats.  
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Box 1  Biodiversity Descriptors as detailed in Annex 1 of the Marine Strategy Framework 

Directive and their associated criteria (Commission Decision of 1 September 2010) 

Descriptor 1 - Biological diversity 

 

‘Biological diversity is maintained. The quality and occurrence of habitats and the 

distribution and abundance of species are in line with prevailing physiographic, geographic 

and climatic conditions.’ 

GES criteria:  

1.1. Species distribution  1.4. Habitat distribution     1.7.Ecosystem structure 

1.2. Species population size  1.5. Habitat extent 

1.3. Species population condition 1.7. Habitat condition 

 

Descriptor 4 - Marine food webs 

 

‘All elements of the marine food webs, to the extent that they are known, occur at normal 

abundance and diversity and levels capable of ensuring the long-term abundance of the 

species and the retention of their full reproductive capacity.’ 

 

GES criteria:  

4.1. Productivity (production per unit biomass) of key species or trophic groups 

4.2. Proportion of selected species at the top of food webs 

4.3. Abundance / distribution of key trophic groups / species 

 

Descriptor 6 - Sea-floor integrity 

 

‘Sea-floor integrity is at a level that ensures that the structures and functions of the 

ecosystems are safeguarded and benthic ecosystems in, in particular, are not adversely 

affected.’ 

 

GES criteria:  

6.1. Physical damage, having regard to substrate characteristics 

6.2. Condition of the benthic community 
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Table 2-1 The relationship between HBDSEG biodiversity subgroup components and the 

MSFD Biodiversity Descriptors 

Biodiversity descriptors and components 

Split between species and habitats 
Sub-group 

components 
Descriptor relevance 

Highly mobile species 

 Both individual listed species, such 

as those under Community legislation 
or international agreements, and 

functional groups representing the 

main groups of the more highly mobile 
taxa 

Birds 

  
  
 D

1
 B

io
d

iv
e
rs

it
y
 

D
4
 F

o
o

d
 w

e
b
s
 

        

  

Mammals and 
reptiles  

Fish and 
cephalopods 

 

Habitats  

Both special habitats types (listed 

under Community legislation or 
international conventions), and 

predominant habitats covering both 
the seabed and water column 

habitats, and including their associated 
biological communities (e.g. plankton, 
macro algae, angiosperms and benthic 

fauna) 

Pelagic 

  

D
6
 S

e
a
-f

lo
o
r 

in
te

g
ri
ty

 

Rock and biogenic 
reef 

Sediment 

 

As set out in the Commission Decision of 1 September 2010, and summarised in Box 1, several 

criteria have similar requirements across multiple Descriptors. For example, criterion 1.6, „Habitat 

condition‟ under Descriptor 1 is comparable to criterion 6.2 „Condition of benthic community‟ under 

Descriptor 6. Equally, criterion 1.2 „Population size‟ under Descriptor 1 and criterion 4.3 

„Abundance/distribution of key trophic groups/species‟ under Descriptor 4 are closely linked. As such, 

the HBDSEG subgroups worked to develop indicators and targets for species and habitats that would 

be relevant across multiple criteria. This ensured a joined up approach across Descriptors that 

minimised duplication and possible inconsistencies, which might have arisen if each Descriptor had 

been tackled independently. 

The GES criteria listed in the Commission Decision (2010/477/EU) are each accompanied by one or 

more related indicators. The indicators describe characteristics of a GES criterion.  For example, the 

criterion Habitat Condition (1.6) can be measured and assessed using three of the indicators listed in 

the Commission Decision: Condition of the typical species and communities (1.6.1), Relative 

abundance and/or biomass, as appropriate (1.6.2) and Physical hydrological and chemical conditions 

(1.6.3) (see Figure 2-1).   
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Figure 2-1  An example of how supporting indicators contribute to the indicators or indicator 

classes described in the Commission Decision of 1 September 2010. 

 

In some cases, the description of the indicator provided in the Commission Decision requires a single 

indicator which can be easily and directly monitored e.g. 1.5.1 Habitat area.  In other cases the 

description is very broad and in reality encompass a number of indicators that can be referred to as 

an „indicator class‟.  In this situation it has been necessary to propose supporting indicators that 

collectively describe the Commission Decision indicator (Figure 2-1).  

In order to arrive at criterion targets and indicator targets, HBDSEG went through the process of 

identifying:  

i) a set of indicators which can be monitored for all criteria.  This work considered both the 

relevance of the Commission Decision indicators and requirements for supporting indicators, 

highlighting any gaps in coverage;    

ii) a target for each indicator and, where appropriate, a target for each indicator class;  

iii) metrics for each of the indicators and indicator classes;  

iv) a method for aggregating targets from lower to higher levels of the hierarchy e.g. from 

indicator level to the criterion level; and  

v) target options for each criterion, where it has been possible, or appropriate, to develop them. 
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Figure 2-2  below provides an example of the different levels at which targets have been set by 

HBDSEG across the hierarchy of criteria and indicators shown in Figure 2-1.  Targets are required to 

be set at both the level of the indicator (level 2) and the criterion (level 1). 

 

 

 

Figure 2-2 An example of the different levels at which targets have been set by HBDSEG 

across the hierarchy of criteria and indicators for criterion 1.1 on Species Distribution. 

HBDSEG have also explored the parameters/metrics (level 3) required for monitoring which 

would be used to construct each indicator at level 2. 

 

 

In line with the definition of „environmental target‟ outlined in Article 3 of the Directive, and the 

requirement of Article 10 (Establishment of environmental targets), two types of environmental 

indicators and targets have been generated by HBDSEG: those that relate to the state of the 

environment and those that relate to pressures from human activities. The proposed targets and 

indicators are set out in the spreadsheets in Annew 7 to this report. The rationale behind their 

identification, as well as specific advice on issues such as how baselines were set and the influence 

of scale on monitoring and assessment of the targets, is set out in chapters 3, 4 and 5, under the 

relevant species and habitat groups.  
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The Directive expects Member States to coordinate their actions via Regional Seas Conventions ( 

Article 5(2) and Article 6).  In this context, the development of environmental targets was informed by 

an advice manual produced by ICG-COBAM (OSPAR Commission, unpub).  The manual advises on 

approaches to:  

 determining good environmental status;  

 setting environmental targets; and 

 selecting indicators for Descriptors 1, 2, 4 and 6.  

Representative from JNCC and Defra were amongst the co-authors of this manual.  

Given the complexity of targets and indicators for Descriptors 1, 4 and 6, compared to some of the 

other GES descriptors, it is advised that it will not be possible by 2012 to have a complete, refined 

picture of what constitutes GES for the biodiversity descriptors, what it means and how progress 

towards GES can be measured. There is at present a need to further evolve the thinking behind some 

of the concepts and to fill gaps in knowledge and understanding. In line with Defra‟s request, 

HBDSEG have tried to make research gaps as explicit as possible, by stating whether the indicators 

are operational now or could be defined for 2012 and be operational by 2014.  It is also apparent that 

others will need further development and will not be operational until 2018. Each indicator is 

categorised in Annex 7 according to the degree of development. 

 „Operational Now‟ – the indicator is already functional i.e. a monitoring programme, assessment 

criteria, quality standards and a process for disseminating the results are already in place. 

 „Defined by 2012 & operational by 2014‟ – these are indicators that could, with a little further 

scoping work, be properly defined by 2012 (e.g. scope of the indicator, type of baseline, metrics 

to be measured, assessment criteria, quality assurance, likely cost of monitoring) and assuming 

monitoring is put in place, be operational by 2014. 

 „Operational by 2018‟ – these are indicators that are unlikely to be fully defined by 2012 and 

unlikely to be operational by 2014, but could be up and running by 2018 assuming sufficient 

development work is completed and adequate monitoring is in place by then. 

The following section presents HBDSEG‟s approach and recommendations for selecting indicators 

and setting targets for the major biodiversity components: benthic habitats, pelagic habitats, and 

mobile species. 



 

 10 

 

3. Benthic Habitats 

3.1. Introduction to benthic habitats 

Seabed (benthic) habitat types are very varied across UK waters, ranging from widespread habitat 

types (such as shallow sublittoral sand) to those habitats which tend to be spatially discrete and 

historically more vulnerable to human pressures (such as biogenic reef). Benthic marine habitats 

include all biological communities associated with the sea floor as well as the underlying physical 

habitat, from the top of the intertidal zone down to the deep sea. Maps of benthic habitat distribution 

are presented in Annex 2A (note that marine habitats found within transitional waters, such as 

estuaries, are outside the scope of the MSFD). 

The UK lies across a transition zone between north-eastern, cold-water (or Boreal) communities and 

south-western, temperate-water (Lusitanian) communities. For this reason, our waters are particularly 

important at a European scale for their exceptional variety of benthic habitats and thus high overall 

biodiversity. However, many of these benthic marine habitats are impacted by human activities (see 

Charting Progress 2; UKMMAS 2010). 

A number of benthic habitats are listed for protection under a variety of national and international 

obligations (e.g. EC Habitats Directive and the OSPAR Convention). These habitats are referred to as 

„special habitats‟ under the MSFD due to their special scientific or biodiversity interest.  These special 

habitats are of high conservation importance, but do not cover the full diversity of benthic habitats. 

They also represent a minority of the UK seabed in terms of their spatial extent.  

The majority of the seabed in UK waters (approximately 90% based on modelled maps) consists of 

what the Directive terms „predominant habitat types‟ (see Annex III, table 1 of the Directive) which are 

the less spatially discrete, non-listed habitats. Our knowledge of the ecology of these predominant 

habitats is generally more limited than that of the special (listed) habitats. Thus, by necessity, these 

habitats are described at a more generic level based on geophysical descriptors (e.g. depth and 

substratum). Subtidal sediments cover most of the continental shelf around the UK (largely made up 

of sands, gravels or mixed sediments). 

It is important to set targets and identify suitable indicators for these predominant habitat types 

because of the crucial role they play in ecological functioning of the UK‟s marine ecosystems. They 

provide essential ecological services such as nutrient cycling, as well as supporting fisheries and 

providing material for the aggregates industry. Setting targets for the predominant habitats, as well as 

special habitats, in line with the requirements of the Directive is therefore a critical step in the 

sustainable use of our most important marine resources. 

3.2. Advice on relevant Commission Decision Criteria / Indicators 

across D1, D4 and D6 

HBDSEG has provided advice on those Commission Decision Criteria and indicators of relevance to 

benthic habitats. These are listed in Table 3-1 below. 
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Table 3-1  Indicators from Commission Decision of 1 September 2010 for which advice has 

been provided in relation to Descriptors 1, 4 and 6 for benthic habitats. Greyed out text 

represents where indicators will need to be further developed for UK application post-2012. 

 Descriptor Criterion Indicator  

1 (Biological 

diversity) 

1.4 Habitat distribution 1.4.1 Distributional range 

 1.4.2 Distributional pattern 

1.5 Habitat extent 1.5.1 Habitat area 

 1.5.2 Habitat volume, where relevant 

1.6 Habitat condition 1.6.1 Condition of the typical species and communities 

 1.6.2 Relative abundance and/or biomass, as appropriate 

 1.6.3 Physical, hydrological and chemical conditions 

1.7 Ecosystem structure 1.7.1 Composition and relative proportions of ecosystem 

components (habitats and species) 

4 (Food webs) 4.1. Productivity (production 

per unit biomass) of key 

species or trophic groups 

4.1.1 Performance of key predator species using their 

production per unit biomass (productivity)  

4.3. Abundance/distribution 

of key trophic groups/species 

4.3.1 Abundance trends of functionally important selected 

groups/species  

6 (Sea floor 

integrity) 

6.1 Physical damage, having 

regard to substrate 

characteristics 

6.1.1 Type, abundance, biomass and areal extent of relevant 

biogenic substrate 

6.1.2 Extent of the seabed significantly affected by human 

activities for the different substrate types 

 6.2.1 Presence of particularly sensitive and/or tolerant 

species 

6.2 Condition of benthic 

community 

6.2.2 Multi-metric indexes assessing benthic community 

condition and functionality, such as species diversity and 

richness, proportion of opportunistic to sensitive species 

6.2.3 Proportion of biomass or number of individuals in the 

macrobenthos above some specified length/size 

6.2.4 Parameters describing the characteristics (shape, slope 

and intercept) of the size spectrum of the benthic community 
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Please note that: 

i) Indicator 1.7.1 Composition and relative proportions of ecosystem components (habitats and 

species), has not yet been developed for application to benthic habitats. Further development work 

on this indicator will take place post-2012. 

ii) For Criterion 6.2 Condition of benthic community, the approach has been to use those indicators 

set out under Criterion 1.6 (Habitat condition) to deliver an assessment of Criterion 6.2. The more 

specific monitoring tools associated with Indicators 6.2.2, 6.2.3 and 6.2.4 are likely to be progressed 

post-2012 

iii) Descriptor 4 is relevant to benthic habitats, but no operational indicators exist and no suitable 

indicators were identified by HBDSEG. This Descriptor will require considerable development for 

benthic habitats post-2012. 

3.3. Advice on predominant and special (listed) benthic habitats  

UK benthic habitats have been categorised into 18 predominant habitat types, and 26 special habitat 

types (specified in Annex I of the Habitats Directive (HD) and the OSPAR List of threatened and/or 

declining habitats). The application of this habitat categorisation at a North East Atlantic regional 

scale has been agreed with other OSPAR Contracting Parties. A full list of seabed habitat types to be 

assessed under the MSFD is set out in Annex 1 of this document, and the relationship between 

predominant habitat types and special (listed) types is set out in Annex 2B. Both predominant and 

special (listed) habitats can be matched to the European habitat classification system (EUNIS). More 

information on their relationship with the EUNIS habitat types is also presented in Annex 2B.  

Table 3 2 shows how the UK‟s seabed has been subdivided by depth and substrate to arrive at a list 

of 18 predominant benthic habitats.  

The substrate classes in Table 3 2 (Rock and Sediment) follow the five main classes of EUNIS and 

are physically defined but biologically relevant (i.e. support different biological communities). The 

depth zones (Littoral to Abyssal) are main divisions of the EUNIS classification (darker colours 

indicate greater depth). However these zones are not determined exclusively by depth: a number of 

physical parameters, including emersion, light penetration, temperature and salinity stability, 

contribute to determining these zones. This means the precise depth of the zones varies from 

location to location.  For example, light penetration is much greater in the south west of the UK 

compared to the more turbid southern North Sea.    
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Table 3-2  Subdivisions of benthic habitat types which underpin the predominant habitat 

categories. Although there are five substrate categories and six depth zones, some of the 

categories have been merged: specifically there is no differentiation between sediment types 

in the Bathyal and Abyssal zones. Reef is presented in green, and sediment in brown. Darker 

colours indicate greater depth. 

Zones 

 

Indicative 

lower depth 

limit of zone 

(m) 

Substrate Classes 

Rock Sediment 

Includes mixed hard 

substrata, and 

biogenic reefs 

Coarse Sand Mud 
Mixed 

sediment 

Littoral 0     

Sublittoral - shallow 50-70           

Sublittoral - shelf 200           

Bathyal – 

slope/upper 
1100     

Bathyal - mid/lower 2700     

Abyssal N/A     

 

In addition, there are five sessile benthic species of relevance to MSFD that are listed under the 

Habitats Directive and OSPAR Convention. These include two species of maerl (both Habitats 

Directive Annex V species), as well as Arctica islandica (ocean quahog), Nucella lapillus (dog whelk) 

and Ostrea edulis (native or flat oyster), which are all OSPAR listed species. Given the close 

relationship between these listed species and their associated benthic habitats (see Annex 2B), these 

species have been considered integral components of the habitats in which they are found.  This 

approach has been endorsed at an OSPAR level, across the NE Atlantic. 

3.4. Advice on assessment scales  

HBDSEG recommends that GES indicators and targets for benthic habitats are monitored and 

assessed at spatial units determined by hydrological, oceanographic and biogeographic 

characteristics. This is in line with Article 3 of the Directive.  This recommendation is underpinned by 

the fact that biological communities are strongly influenced by hydrological, oceanographic and 

biogeographic conditions. In particular, species show adaptation to factors such as sea temperature, 

salinity, mixing characteristics, frontal systems and turbidity, as well as currents/water flow which 

influence supplies of food and larval dispersal.  

Biogeographic regions can be delineated at multiple scales. The choice of which spatial scale should 

be used for the assessment of seabed habitats will be influenced by both the scale at which the 

habitats themselves occur and the scale of the human pressures acting upon them. For example, 
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some habitats can be present as small patches (such as seagrass beds) or dominate entire sea 

areas (such as subtidal sediment). The same also applies to exposure to human pressures. 

It is recommended that biogeographic assessment areas for habitats are smaller than, and nested 

within, the MSFD subregions to:  

 i) Reflect finer scale ecological differences; 

  ii) Accommodate differing management of human activities; and  

 iii) Facilitate aggregation of assessments up to the level of subregions. 

 

HBDSEG recommends that the twelve „UK Regional Seas‟ (Annex 2C) be used for this purpose (with 

potential for devolved disaggregation of those areas that straddle national boundaries). The Regional 

Seas were developed by JNCC as a biogeographic framework for UK waters, originally to support the 

Review of Marine Nature Conservation (RMNC). They were adapted for use in Charting Progress 

(DEFRA, 2005), Charting Progress 2 (Defra 2010) and have also been used in several other contexts 

such as in the Irish Sea Pilot project (Vincent et al., 2004) and to guide JNCC‟s planning of the 

offshore SAC network.  The most recent revision of the Regional Seas was in 2009. 

3.5. Advice on selecting indicators 

A total of 57 indicators have been recommended for benthic habitats.  41 of these indicators relate to 

state and 16 relate to pressure. Full details of every indicator for all habitats are given in Annex 7 of 

this report. As shown in Table 3-3 below, eight of the indicators are operational now, 43 can be 

defined by 2012 and be operational by 2014, and six will require further development but are likely to 

be operational by 2018. 

The recommended indicators and indicator targets were selected by building on existing knowledge 

and a review of indicators undertaken by HBDSEG in 2010 (see http://jncc.defra.gov.uk/page-5490).  

The majority of recommended indicators (49 out of 57) are new. Eight indicators are already in 

existence under the Habitats Directive and Water Framework Directive and were felt to be 

appropriate for use under the MSFD. These eight existing, applicable indicators - two under the 

Habitats Directive and six under Water Framework Directive - are set out in Table 3-4 and  

 

Table 3-5. 

Table 3-4 shows how „Range‟ and „Area‟ under Habitats Directive are equivalent to 1.4.1 

Distributional range and 1.5.1 Habitat Area in the Commission Decision document and therefore have 

applicability across both Directives. „Range‟ and „Area‟ are two of the four parameters used to make 

an assessment of Favourable Conservation Status (FCS) under the Habitats Directive. „Structure and 

Function‟ is not yet fully operational as a parameter under the Habitats Directive, but its development 

could be aligned with that of the Habitat Condition indicators under MSFD. 

Table 3-5 below shows those six indicators in existence under the Water Framework that are relevant 

and applicable under the MSFD. Not all are fully operational, as outlined in the final column. 
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Table 3-3  Recommended Criterion targets for benthic habitats and the level of operability of the underlying indicators (full details of each 

indicator and indicator targets are given in Annex 7). 

Component Commission 

Decision 

Criterion 

Criterion Target Target relevance No. of operational indicators  

 Now by 2014 

(defined 

by 2012) 

by 2018 

Rock and 

Biogenic 

Reef 

Habitats 

1.4 Habitat 

distribution  

 

All special (listed) & predominant 

habitat types – Range and 

distribution is stable or increasing 

and not smaller than the baseline 

value (Favourable Reference 

Range for HD habitats) 

Target applies to 

all special (listed) 

& predominant 

habitat types. A 

favourable 

reference range 

will be established 

for each habitat. 

 

0 2 0 

1.5 Habitat 

extent  

 

All special (listed) & predominant 

habitat types - Area is stable or 

increasing and not smaller than 

the baseline value (Favourable 

Reference Area for HD habitats) 

Target applies to 

all special (listed) 

& predominant 

habitat types. A 

favourable 

reference area 

will be established 

for each habitat. 

 

0 5 0 
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Component Commission 

Decision 

Criterion 

Criterion Target Target relevance No. of operational indicators  

 Now by 2014 

(defined 

by 2012) 

by 2018 

1.6 Habitat 

condition 

 

All special (listed) & predominant 

habitat types - Area of habitat 

below GES (i.e. unacceptable 

impact / unsustainable use) as 

defined by condition indicators 

must not exceed 5% of the 

baseline value (Favourable 

Reference Area for HD habitats) 

Target applies to 

all special (listed) 

& predominant 

habitat types.  

 

1 10 3 

6.1 Physical 

damage 

 

All special (listed) & predominant 

habitat types - Area of habitat 

below GES (i.e. unacceptable 

impact / unsustainable use) as 

defined by condition indicators 

must not exceed 5% of the 

baseline value (Favourable 

Reference Area for HD habitats) 

Target applies to 

all special (listed) 

& predominant 

habitat types.  

 

0 5 0 

6.2 Condition 

of benthic 

community   

 

All special (listed) & predominant 

habitat types - Area of habitat 

below GES (i.e. unacceptable 

impact / unsustainable use) as 

defined by condition indicators 

must not exceed 5% of the 

baseline value (Favourable 

Target applies to 

all special (listed) 

& predominant 

habitat types.  

 

1 5 3 
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Component Commission 

Decision 

Criterion 

Criterion Target Target relevance No. of operational indicators  

 Now by 2014 

(defined 

by 2012) 

by 2018 

Reference Area for HD habitats) 

 

Sediment 

Habitats 

1.4 Habitat 

distribution  

 

All special (listed) & predominant 

habitat types - Range is stable or 

increasing and not smaller than 

the baseline value (Favourable 

Reference Range for HD habitats) 

Target applies to 

all special (listed) 

& predominant 

habitat types.  

 

0 2 0 

 

 

1.5 Habitat 

extent  

 

Predominant habitat types: 

Option 1: area of habitat lost + 

area of habitat below GES ≤ 10% 

Option 2: area of habitat lost + 

area of habitat below GES ≤ 15% 

 

All special (listed)  habitat types:  

Area is stable or increasing and 

not smaller that the baseline value 

(Favourable Reference Area for 

HD habitats) 

 

WFD extent targets for saltmarsh 

and seagrass should be used 

within WFD boundaries as 

Target applies to 

all special (listed) 

& predominant 

habitat types.  

 

0 2 0 
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Component Commission 

Decision 

Criterion 

Criterion Target Target relevance No. of operational indicators  

 Now by 2014 

(defined 

by 2012) 

by 2018 

appropriate. 

1.6 Habitat 

condition 

 

Predominant habitat types: 

Option 1: area of habitat lost + 

area of habitat below GES ≤ 10% 

Option 2: area of habitat lost + 

area of habitat below GES ≤ 15% 

 

All special (listed) habitat types:  

Area of habitat below GES (i.e. 

unacceptable impact / 

unsustainable use) as defined by 

condition indicators must not 

exceed 5% of baseline value 

(favourable reference area for HD 

habitats) 

 

WFD targets (km2 thresholds) for 

area of unacceptable impact for 

benthic invertebrates, 

macroalage, saltmarsh and 

seagrass should be used within 

WFD boundaries as appropriate. 

Target applies to 

all special (listed) 

& predominant 

habitat types.  

 

3 7 0 
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Component Commission 

Decision 

Criterion 

Criterion Target Target relevance No. of operational indicators  

 Now by 2014 

(defined 

by 2012) 

by 2018 

6.1 Physical 

damage 

 

Predominant habitat types: 

Option 1: area of habitat lost + 

area of habitat below GES ≤ 10% 

Option 2: area of habitat lost + 

area of habitat below GES ≤ 15% 

 

All special (listed) habitat types:  

Area of habitat below GES (i.e. 

unacceptable impact / 

unsustainable use) as defined by 

condition indicators must not 

exceed 5% of baseline value 

(favourable reference area for HD 

habitats) 

 

WFD targets (km2 thresholds) for 

area of unacceptable impact for 

benthic invertebrates, 

macroalage, saltmarsh and 

seagrass should be used within 

WFD boundaries as appropriate. 

Target applies to 

all special (listed) 

& predominant 

habitat types.  

 

0 3 0 
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Component Commission 

Decision 

Criterion 

Criterion Target Target relevance No. of operational indicators  

 Now by 2014 

(defined 

by 2012) 

by 2018 

6.2 Condition 

of benthic 

community   

 

Predominant habitat types: 

Option 1: area of habitat lost + 

area of habitat below GES ≤ 10% 

Option 2: area of habitat lost + 

area of habitat below GES ≤ 15% 

 

All special (listed)  habitat types:  

Area of habitat below GES (i.e. 

unacceptable impact / 

unsustainable use) as defined by 

condition indicators must not 

exceed 5% of baseline value 

(favourable reference area for HD 

habitats) 

 

WFD targets (km2 thresholds) for 

area of unacceptable impact for 

benthic invertebrates, 

macroalage, saltmarsh and 

seagrass should be used within 

WFD boundaries as appropriate. 

Target applies to 

all special (listed) 

& predominant 

habitat types.  

 

3 2 0 
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Table 3-4  The relationship between FCS parameters (under the Habitats Directive) and GES 

Commission Decision indicators (under the MSFD). The FCS parameters only apply to habitats 

listed in Annex I of the Habitats Directive. 

Favourable Conservation 

Status parameter (Habitats 

Directive) 

Commission Decision 

indicator (MSFD) 

Comments 

Range 1.4.1 Distributional range Direct equivalence/applicability 

across both Directives 

Area 1.5.1 Habitat Area Direct equivalence/applicability 

across both Directives 

Structure and function Broadly equivalent to the 

habitat condition indicators: 

Criterion 1.6 (Habitat 

condition), Criterion 6.1 

(Physical damage), and 

Criterion 6.2 (Condition of 

benthic community) 

Indicators of „Structure and 

function‟ for Annex I habitats 

(including Reef) require further 

development under the Habitats 

Directive; this could be aligned 

with a similar process under the 

MSFD 

Future prospects No equivalent indicator  

 

 

 

Table 3-5  The relationship between Good Ecological Status indicators/tools (under the WFD) 

and GES Commission Decision indicators (under the MSFD) 

Good Ecological 

Status indicator / 

tool (WFD) 

Commission Decision 

indicator (MSFD) 

Predominant 

or special 

(listed) 

habitat 

Comments 

Rocky shore 

macroalgal tool 

(Intertidal species 

composition & 

abundance)  

1.6.1 Condition of the 

typical species and 

communities 

Intertidal rock  Applicability across both 

Directives. This indicator is 

known to work well on open 

coast shores but not where 

species richness is naturally low 

such as Scottish sealochs or the 

lower reaches/mouths of 

estuaries.  

Seagrass tool 1.5.1 Habitat area 

 

1.6.1 Condition of the 

typical species and 

communities 

Zostera beds Applicability across both 

Directives. The WFD indicator for 

angiosperms has been 

developed for both transitional 

and coastal waters 
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Good Ecological 

Status indicator / 

tool (WFD) 

Commission Decision 

indicator (MSFD) 

Predominant 

or special 

(listed) 

habitat 

Comments 

Infaunal Quality 

Index (IQI) 

1.6.1 Condition of the 

typical species and 

communities 

 

6.2.1 Presence of 

sensitive species 

 

6.2.2 Multi metric indices 

assessing benthic 

community condition 

Predominant 

sediment 

habitats and 

intertidal 

mudflats 

Applicability across both 

Directives. This tool was 

developed for both coastal and 

transitional waters. It is not 

currently applicable to coarse 

sediments or for assessing the 

response to physical pressures 

on the seabed. Further 

investigation is therefore required 

into its wider applicability in the 

MSFD region. 

Opportunistic 

Macroalgae 

1.6.1 Condition of the 

typical species and 

communities 

 

 

Intertidal 

mudflats and 

possibly 

sandflats in 

coastal waters 

Applicability across both 

Directives. This indicator uses 

the identification and collection 

for measurement of macroalgal 

bloom algae (opportunistic 

nuisance weed) at a shore site. 

Saltmarsh 

classification tool 

1.4.1 Habitat distributional 

range 

1.4.2 Habitat distributional 

pattern 

1.5.1 Habitat area 

1.6.1 Condition of the 

typical species and 

communities 

1.6.2 Relative abundance 

and/or biomass, as 

appropriate 

Saltmarsh 

habitats 

Applicability across both 

Directives. The saltmarsh 

classification tool for WFD is still 

under development as part of the 

methods for assessing 

angiosperms. It is expected to be 

ready for operational use in 2012. 

Sediment Profile 

Imaging (SPI) 

1.6.3 Physical, 

hydrological & chemical 

conditions 

Applicable to 

soft sediments 

Applicability across both 

Directives. The methodology is 

not fully developed and may not 

be applicable to mobile coarse 

sediment or the deep sea. 
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Forty-nine (49) new indicators have been proposed for the monitoring and assessment of benthic 

habitats under the MSFD.  In Table 3-6 below, the new indicators have been categorised according to 

habitat, and divided into those that can be: 

 „Defined by 2012 & operational by 2014‟ – these are indicators that could, with a little further 

scoping work, be properly defined by 2012 (e.g. scope of the indicator, type of baseline, metrics 

to be measured, assessment criteria, quality assurance, likely cost of monitoring) and assuming 

monitoring is put in place, be operational by 2014. 

 „Operational by 2018‟ – these are indicators that are unlikely to be fully defined by 2012 and 

unlikely to be operational by 2014, but could be up and running by 2018 assuming sufficient 

development work is completed and adequate monitoring is in place by then.  

 

 

 

 

Table 3-6  New indicators under each GES criterion and for benthic habitats that are 

operational by 2014, or will require substantial further development to enable them to be 

operational by 2018. Numbers in brackets represent duplicate indicators (of which there are 16 

in total). 

Criterion Rock and biogenic reef habitats Sediment habitats 

Operational by 

2014 

Operational by 

2018 

Operational by 

2014 

Operational by 

2018 

1.4 Habitat 

distribution 

2 0 2 0 

1.5 Habitat extent 5 0 2 0 

1.6 Habitat 

condition 

7 (3) 3 4 (3) 0 

6.1 Physical 

damage having 

regard to 

substrate 

characteristics 

5 0 3 0 

6.2 Condition of 

benthic 

community   

(5) (3) (2) 0 

Total 19 (8) = 27 3(3) = 6 11 (5) = 16 0 
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For rock and biogenic reef habitats, the table shows that a total of 33 new indicators have been 

proposed (27 operational by 2014 and 6 operational by 2018). Eight of these are pressure indicators 

and the remaining 25 are state indicators. However, there is considerable overlap between these 

indicators (bracketed figures in Table 3-6 represent duplicate indicators). Specifically, all of those 

indicators proposed under Criterion 6.1 also apply to Criterion 6.2 for Condition of benthic community. 

Similarly, some of those indicators proposed under Criterion 6.1 for physical damage also contribute 

to Criterion 1.6 for habitat condition as they relate to the level of (physical) pressure which equates to 

an acceptable level of condition of benthic habitats. Therefore, only 22 entirely new indicators (19 

operational by 2014 and 3 operational by 2018) are being proposed by HBDSEG for rock and 

biogenic reef habitats.  

For sediment habitats, Table 3-6 shows that a total of 16 new indicators are proposed. Eight of these 

are pressure indicators and the remaining eight are state indicators. However, as with rock and 

biogenic reef habitats, there is considerable overlap, with many indicators delivering the requirements 

of multiple criteria. Therefore, only 11 entirely new indicators (all operational by 2014) are being 

proposed for sediment habitats. The remaining five duplicate indicators are bracketed in Table 3.6 

above. Please see Annex 7 for more detail on overlaps between indicators. 

Many of the newly proposed community condition indicators which cover Criteria 1.6 and 6.2 are 

entirely new indicators which will require significant research, development and validation work e.g. 

the sponge diversity indicator for rocky habitats. In contrast, the proposed new indicators under 

Criteria 1.4 and 1.5 will mainly require the geographic extension of monitoring programmes and 

validation/further research which is already in place under the Habitats Directive and Water 

Framework Directive. New pressure indicators have been developed to contribute to the assessment 

of the quality aspects of GES for benthic habitats under Criteria 1.6 and 6.1. For more information on 

the approach to setting pressure indicators and targets, please see Section 3.9. 

 

3.6. Conceptual approach to setting targets for benthic habitats  

As explained in Chapter 1, targets for GES need to be set at both the criterion and indicator level 

across the biodiversity Descriptors.  This section outlines the conceptual approach for setting both 

criterion targets and indicator targets for benthic habitats.  

For each habitat, GES targets were developed that describe both the quality of the habitat and the 

quantity (or amount) of habitat required to be at this set quality, within a particular area.  

Quality targets for benthic habitats:  Quality targets relate to habitat condition or state (see Figure 

3-1). They have been set for the Commission Criteria 1.6, 6.1 and 6.2, and (most of) the indicators 

which sit under these criteria. Targets have been developed for state indicators and pressure 

indicators under these criteria. The pressure targets represent the threshold level of (physical and 

biological) pressure that would allow the achievement of the quality targets. The boundary between 

GES and sub-GES will lie at the point where habitat degradation becomes unacceptable and is 

inconsistent with sustainable use of the benthic habitat. The approach taken is summarised in Figure 

3-2 below. 

Quantity targets for benthic habitats: Some Criteria, for example 1.5 Habitat extent, and indicators 

(1.5.1 Habitat area) are best considered in quantitative terms; as such quantitative target values have 

been set (See Figure 3-3). Additionally, for Criteria relating to habitat quality (e.g. 1.6 Habitat 
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condition, 6.1 Physical Damage and 6.2 Condition of Benthic Community), it is important to consider 

how much of the habitat type should be in an acceptable condition in order for the habitat type to be 

considered at GES (See Figure 3-4) at any given scale of assessment.  Targets have therefore also 

been set for the area of habitat that should be at GES. 

Further information on how specific GES targets for benthic habitats were set are presented in 

Section 3.8 (for state) and Section 3.9 (for pressure). 

 

 

 

Figure 3-1  GES for benthic habitats requires both quality and quantity targets.  

The coloured gradient bar represents a change in habitat quality (or condition) from an unimpacted state 

(green) to where the habitat has been destroyed (red).  The coloured horizontal arrows give an example 

of how much (quantity or extent) of a habitat should be in a particular condition. The black line 

represents both: 

i) The GES quality (or condition) threshold beyond which GES is not achieved. To the right of the line the 

habitat is too impacted to be considered in GES; and  

 ii) The GES quantity (or extent) threshold showing the proportion of each habitat that needs to be at a 

certain condition in order to achieve GES. To the right of the line is the area/proportion of each habitat 

that can be exposed to unacceptable impact/loss whilst still ensuring the habitat as a whole remains in 

GES.  
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Figure 3-2  Quality targets were developed for Criteria 1.6, 6.1 and 6.2 (grey boxes).  These 

include both state targets and corresponding pressure targets/thresholds (which are 

consistent with the state targets).   
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Figure 3-3  Quantity targets were developed for Criteria 1.5 (grey box). 

 

Figure 3-4  Quantity targets were developed for Criteria 1.6, 6.1 and 6.2 (grey boxes). 
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3.7. Advice on setting baselines 

3.7.1. Baseline setting approaches (conceptual) 

The state of the UK‟s seabed has changed significantly over the last few hundred (or even thousand 

of years) from an environment that was relatively unimpacted by human activities to one where 

evidence of adverse effects (impacts) from human activity is ubiquitous. A determination of what 

constitutes GES (or state targets for GES) needs to consider how benthic biodiversity has changed 

as a result of human activities, as well as what its state could be under a sustainable use scenario 

under prevailing physiographic, geographic and climatic conditions. 

Setting appropriate targets should begin with determining a relevant baseline. A baseline can be 

defined as a specific value of state, against which subsequent values of state are compared: 

essentially a standard (articulated in terms of both quality and/or quantity) against which various 

ecological parameters can be measured. Annex 2D shows a summary of the different baseline-

setting approaches considered by HBDSEG.  

It is important to emphasise that a baseline is not the same as the target state, although a target may 

be set at the chosen baseline in some circumstances. How a baseline is set has a critical effect on 

what state targets for benthic habitats might look like, as illustrated in Figure 3-5. In the figure, both 

the quality and quantity of a habitat are shown to be deteriorating from left to right, such that setting 

the baseline as 'current state' represents a very different scenario to using 'past state' or 'reference 

state'. The establishment of a baseline and related state targets needs to address both quantity and 

quality aspects.  

HBDSEG advises that the most scientifically robust baseline for benthic habitats is „reference 

conditions‟. This can be described as a state of a habitat (i.e. its condition, extent and distribution) 

where human impacts are negligible. Reference conditions can be ascertained through studying 

highly protected areas (e.g. possible „reference areas‟ in the future UK MPA network), by researching 

historical reference conditions or by modelling reference conditions. A combination of these 

approaches, in conjunction with expert judgement, is often the best way to ascertain the state of 

benthic habitats under „negligible human impact‟ in the context of prevailing physiographic, 

geographic and climatic conditions. Note that it is acknowledged that it is not possible to determine 

indisputably „unimpacted‟ reference conditions either through modelling/historic data or through 

marine areas where human effects are currently minimal. Therefore, the term „unimpacted‟ is 

considered to mean „subject to negligible human impact‟ throughout this report. 

Using a baseline set as a past state (e.g. time of first recorded data point in time series) is not as 

robust as using reference conditions, and presents a risk of „shifting baselines syndrome‟ (as 

described by Pauly 1995). It should therefore only be used where reference conditions cannot be 

generated. Using a time series of data is significantly more robust than using a single data point to set 

a baseline, particularly for habitats which experience high natural variability over time. Time series 

data on intertidal habitats is available for some locations, but in deeper habitats this is not the case.  

Setting a baseline as a current state is only appropriate where no past data are available and 

reference conditions cannot be generated. As a minimum, this baseline-setting method should take 

account of the pressures which prevail at the current time and describe the current state in relation to 

these pressures. Again, this approach can perpetuate „shifting baselines syndrome‟, and whilst it can 

ensure no further loss or deterioration of a habitat, does little to support its recovery.  
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Expert judgement is recommended as an integral part of whichever baseline setting approach is 

selected.  

 

 

Figure 3-5  An illustration of how a deterioration in state over time, associated with increases 

in pressures and impacts, can cause changes in both quality (e.g. of a habitat or population of 

a species) and quantity (e.g. habitat extent, population size) of a biodiversity component. Note 

that setting targets against a baseline of 'current state' represents a very different scenario to 

using 'past state' or 'reference state'. 

 

 

3.7.2. Baseline setting approaches (in practice) 

Baselines have been generated at a European level to inform assessments of „Favourable 

Conservation Status‟ (FCS) under the Habitats Directive and „Good Ecological Status‟ under the 

Water Framework Directive, as well as the identification of „Threatened and Declining‟ habitats under 

the OSPAR Convention. Baselines have also been set at a UK level through Charting Progress 2 to 

support assessments of the status of benthic habitats in UK waters. 

As outlined, HBDSEG recommend an approach to baseline setting for benthic habitats that uses 

reference conditions, or if this is not possible, data based on past state. These baseline-setting 

approaches have already been applied under OSPAR („historic conditions‟), the Water Framework 

Directive („reference conditions‟) and Charting Progress 2 („former natural conditions‟). However, it is 

acknowledged that: 

i. This is not in line with the approach taken to setting favourable reference values under the 

Habitats Directive, where current baselines have been used (see Annex 2D).  
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ii. The use of current baselines may be the only practical option against which to set targets at 

present, given the current lack of information on reference conditions or past state for most 

marine habitats. 

With respect to point (i), where favourable reference values have yet to be set for marine habitats (for 

example, for Annex I Reef), it may be possible in future, with better data and methods, to use 

baselines based on reference conditions or past state. However, there is also an expectation that the 

way in which favourable reference values for marine habitats under the Habitats Directive are defined  

will need to be consistent with the approach taken across all Annex I habitats (both marine and 

terrestrial) within the UK, to ensure consistency in approach across the HD (i.e. using a 1994 

baseline). As such, HBDSEG recognise that it might be necessary to accept differing approaches to 

setting baselines between the HD and MSFD. This should not prevent an alignment of Habitats 

Directive and Marine Strategy Framework Directive targets, as set out in section 3.8 below. 

With regard to point (ii), which has been acknowledged as a limitation under OSPAR, WFD and CP2, 

HBDSEG advise that research on developing scientifically robust baselines based on reference 

conditions be prioritised.  

 

3.8. Advice on setting state targets  

In developing the advice on setting targets, HBDSEG took into consideration both existing European 

and UK targets.  The following section describes these existing targets, some of the difficulties 

identified with interpreting them in the context of MSFD and recommendations which could be applied 

to setting targets and indicators for GES. Annex 2D presents a conceptual summary of the different 

target-setting approaches considered by HBDSEG. 

The existing European indicators and targets for benthic habitats mainly relate to defining „Favourable 

Conservation Status‟ (FCS) under the Habitats Directive and „Good Ecological Status‟ (GEcS) under 

the Water Framework Directive. These targets apply to a subset of benthic habitats, as opposed to 

the full representative range of benthic habitats found in UK water.  

3.8.1. Existing targets under the Habitats Directive  

Under the Habitats Directive, all habitat types of community interest need to achieve FCS (Article 1).  

FCS can be described as a situation where a habitat type is prospering (in both quality and quantity) 

and with good prospects to do so in future as well. The FCS target is therefore defined in positive 

terms, oriented towards a favourable situation, which needs to be defined, reached and maintained.  

It is important to emphasise that a habitat can be unthreatened but still be in unfavourable 

conservation status.  

The four parameters on which an assessment of FCS is based have already been set out in Table 

3-4 of Section 3.5. For each parameter, there are specified thresholds against which to assess 

whether the habitat is at FCS or falls below FCS (JNCC, 2007). The same values are used for all 

habitat types listed in Annex I of the Habitats Directive. See Figure 3-6 for a diagrammatic 

representation of the thresholds between the three status classes under the Habitats Directive.  

With strong similarities between the parameters assessed for the Habitats Directive and indicators 

used by MSFD, and the contribution that Habitats Directive habitats can make to assessments under 

MSFD, alignment in approaches to target-setting between the two Directives is recommended for 

range/distribution, extent/area and condition. It is advised that FCS targets should be used for all 
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special (listed) habitats under the MSFD (including OSPAR threatened and declining habitats). This 

equates to the following targets presented in Table 3-7. 

Although this recommendation applies to the majority of special (listed) habitats, HBDSEG advise 

that: i) WFD extent targets for saltmarsh and seagrass, and ii) WFD targets (km
2
 thresholds) for area 

of unacceptable impact for benthic invertebrates, macroalage, saltmarsh and seagrass should be 

used within WFD boundaries. This is to ensure adequate alignment between the MSFD and WFD. 

As outlined in section 3.5, it is recognised that indicators of „Structure and function‟ (Condition) for 

Annex I habitats (including Reef) require further development under the Habitats Directive. It is 

therefore recommended that GES and FCS targets for new condition indicators (proposed in section 

3.5) be aligned to ensure consistency in assessments of habitat condition under MSFD and the 

Habitats Directive.  

 

Figure 3-6  A diagrammatic representation of the relationship between the different quantity 

targets under the Habitats Directive: Favourable (green), Unfavourable inadequate (amber) 

and unfavourable bad (red) status (JNCC, 2007).  The use of the term 'good condition' within 

this diagram is merely a reflection of how the term is used under Habitats Directive. This does 

not in any way reflect the aspirations of the MSFD or the definition of GES and is used only to 

maintain continuity with the existing terminology under this Directive. 
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Table 3-7  Recommended GES targets for range/distribution, extent/area and condition (these 

apply to the special (listed) habitats). 

Commission 

Decision 

criterion/indicator 

Recommended GES target for special (listed) habitats 

Criterion 1.4 Habitat 

distribution 

Range and distribution is stable or increasing and not 

smaller than the baseline value (Favourable Reference 

Range for HD habitats) 

Indicator 1.4.1 

Distributional range 

Range is stable or increasing and not smaller than the 

baseline value (Favourable Reference Range for HD 

habitats) 

Criterion 1.5 Habitat 

extent 

Area is stable or increasing and not smaller than the 

baseline value (Favourable Reference Area for HD habitats) 

Indicator 1.5.1 Habitat 

area 

Area is stable or increasing and not smaller than the 

baseline value (Favourable Reference Area for HD habitats) 

1.6 Habitat condition Area of habitat below GES (i.e. unacceptable impact / 

unsustainable use) as defined by condition indicators must 

not exceed 5% of the baseline value (Favourable Reference 

Area for HD habitats) 

6.1 Physical damage Area of habitat below GES (i.e. unacceptable impact / 

unsustainable use) as defined by condition indicators must 

not exceed 5% of the baseline value (Favourable Reference 

Area for HD habitats) 

6.2 Condition of 

benthic community   

Area of habitat below GES (i.e. unacceptable impact / 

unsustainable use) as defined by condition indicators must 

not exceed 5% of the baseline value (Favourable Reference 

Area for HD habitats) 

 

3.8.2. Existing targets under the OSPAR Convention  

Habitats are listed as „Threatened and/or Declining‟ under the OSPAR Convention when they meet 

the OSPAR Texel-Faial criteria. One of these criteria relates to decline, defined as „a significant 

decline in extent or quality‟. The decline may be historic, recent or current. Where a habitat has 

declined by 15% or more of its former natural distribution in the OSPAR Area, it is defined as 

„Significantly Declined‟. This 15% threshold was not considered to be appropriate as a target for the 

distribution and extent criteria for benthic habitats under the MSFD. This is because, in an OSPAR 

context, this figure represents a threshold or limit beyond which a feature is assigned to the 

Threatened and/or Declining list, in order to prioritise their conservation. This threshold was not 

developed to represent an acceptable loss target as is required under MSFD. As such, HBDSEG 

recommend that for OSPAR Threatened and Declining habitats, which are part of the suite of special 

(listed) habitats, GES targets are aligned with those for Annex I listed habitats under the Habitats 

Directive.  

3.8.3. Existing targets under the Water Framework Directive 

Targets for certain Water Framework Directive indicators on species abundance, diversity and 

composition (see Table 3.5, Section 3.5 for a list of these indicators), are recommended for 

application under the GES criteria relating to habitat quality (i.e. 1.6 Habitat condition, 6.1 Physical 

Damage and 6.2 Condition of Benthic Community). The targets for Good Ecological Status for the 
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Infaunal Quality Index (IQI) in coastal waters were set through the WFD Phase I Inter-calibration 

process in 2007. The targets for Good Ecological Status for the saltmarsh, opportunistic macroalgal 

and seagrass tools have been established for assessment but are still subject to the outcome of a 

further Phase II Inter-calibration process that is likely to take place later in 2011. For the Sediment 

Profile Imaging (SPI) indicator, the target will be set as deviation from the baseline as established by 

expert judgement. These targets are set out in more detail in the spreadsheet in Annex 7.  

When considering certain WFD targets for MSFD purposes in the coastal environment (defined under 

WFD as 1 nm for England, Wales and Northern Ireland and 3 nm for Scotland), the following 

considerations were taken into account: 

o the assessment in WFD is carried out at the level of a waterbody, which is a much smaller 

assessment scale than that required by MSFD; 

o the targets (and baselines) are set for a specific waterbody type, and further work may be 

needed to ensure that they are applicable to offshore environments; 

o habitat condition indicators which have been found to be applicable to waters outside of the 

WFD area may require a different target threshold to be set to represent Good Environmental 

Status (MSFD) compared to Good Ecological Status (WFD); 

o in the case of macro-invertebrates, the assessment methods have only been developed for 

some sediments and there is currently no method for hard substrates such as rocky reefs; 

o in the case of macroalgae and angiosperms, the majority of assessment methods only 

assess the intertidal area. 

HBDSEG recommend both the application and further development (where necessary) or the WFD 

targets for GES across relevant benthic habitats.  

In summary, HBDSEG recommend the application of certain targets under the Habitats Directive and 

WFD, where these are felt to appropriately reflect the aspirations of the MSFD. However, is important 

to emphasise that the Habitats Directive and WFD focus on a limited range of benthic habitats that 

occur in UK marine waters, and do not adequately address target-setting for the Predominant 

Habitats. In addition, targets and indicators under the Habitats Directive have to date focused 

principally on habitat distribution and extent (i.e. the quantity aspects of GES) with those for habitat 

condition (i.e. the quality elements of GES) still largely under development. In contrast, targets under 

the WFD have to date focused more on ecological condition and quality and are beginning to address 

issues of quantity and scale in the way that is required under the MSFD. As such, HBDSEG have had 

to look beyond the European Directives when developing targets for GES under the MSFD. 

 

3.8.4. Existing targets under CP2 

As outlined above, while targets developed under the European Directives are undoubtedly useful, 

they tend to be relatively narrow in scope. In particular there are many predominant sediment habitats 

that are not fully addressed under either of the Habitats Directive or WFD. Therefore it is important to 

take into consideration other benthic habitat targets applied within the UK, specifically those quantity 

targets developed under Charting Progress 2. 

Charting Progress 2 (Defra 2010) was a comprehensive assessment of the status of the UK‟s marine 

environment, including benthic habitats. In order to arrive at status class assessments, a number of 

quantity thresholds were used for habitat loss and damage which are explained in Figure 3-7 below. 
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For CP2 purposes, it was agreed to set thresholds for the assessment process using expert 

judgement, as well as consideration of OSPAR and FCS pre-existing thresholds. This was because 

no single and widely-agreed set of threshold values was available for marine habitats.  Under CP2, 

good condition (few or no problems) was set at „habitat loss + damage ≤10%‟. The boundary between 

moderate (some problems) and bad (many problems) was set at „habitat loss + damage >25%‟. It is 

important to note that habitat loss refers to loss that can be attributed to anthropogenic pressure(s).  

In their discussions, HBDSEG acknowledged that it is still not possible, with current levels of 

evidence, to set scientifically robust % targets for predominant marine habitats which ensure the 

maintenance of ecosystem functioning and the continued provision of ecological goods and services. 

HBDSEG advise that this area of work be considered a research priority. 

In light of this, and the fact that there has been no significant increase in data or understanding of 

marine habitat viability since CP2 to warrant the use of substantially different quantitative targets, the 

group has proposed the following target/threshold options for predominant habitats. These are 

based on best expert judgement (derived in part from the CP2 assessment process) and the 

precautionary approach: 

Option 1: area of habitat lost + area of habitat below GES ≤ 10% 

Option 2: area of habitat lost + area of habitat below GES ≤ 15% 

 

These targets could also be presented in terms of ‘≥ 90%’ or ‘≥ 85%’ of each predominant habitat 

should be managed sustainably, in line with GES, across UK waters.   

Options, as opposed to one standalone target, have been presented at the request of Defra, given 

the scientific uncertainty surrounding these GES targets. 

The quality targets for benthic habitats (for indicators under Criteria 1.6, 6.1 and 6.2) will help 

determine the boundary between GES and sub-GES in terms of habitat condition. 

Note that the level of the threshold may have to change depending on the geographic scale at which 

a habitat is assessed.  For example, the functional integrity of a habitat might be locally affected by a 

10%/15% loss, but this may not necessarily be the case if 10%/15% overall is lost at larger 

geographic scales.   
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Figure 3-7  A diagrammatic representation of the relationship between the quantity thresholds 

used under CP2 for assessing status as either a red traffic light (many problems), amber 

traffic light (some problems) or a green traffic light (few or no problems). The use of the term 

'unimpacted' within this diagram is merely a reflection of how the term is used in Charting 

Progress 2. This does not in any way reflect the aspirations of the MSFD or the definition of 

GES and is used only to maintain continuity with the existing terminology in CP2. 

 

3.8.5. Defining targets for quality indicators 

Most of the section above has focused on setting targets for the quantity aspects of GES (see Section 

3.6) building on existing targets under a variety of policy mechanisms. Quality targets are, of course, 

equally important to ascertain the condition elements of GES, and to determine what level of impact 

should be considered acceptable and in line with sustainable use. 

Some targets for quality aspects of GES, derived from the WFD process, have already been 

presented in this section. However, for the majority of the condition indicators under Criterion 1.6 

(Habitat Condition) and 6.2 (Condition of benthic community) it has been particularly difficult to 

identify exact targets (and baselines) due to the early developmental nature of many of these 

indicators. Therefore, for many of these condition indicators, the target is articulated in terms of 

maintaining current condition (i.e. the target is set as the current baseline). As highlighted in Section 

3.7, this is a pragmatic approach based on a lack of data on benthic habitats, and does not represent 

the longer-term aspirations of HBDSEG.  As our understanding of the marine ecosystems improves 
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over time, it should be possible to set more specific targets for these indicators based on a 

scientifically robust baseline (using reference conditions/past state). 

 

3.9. Advice on setting pressure targets (thresholds) 

Given the limited number of condition indicators and targets which are currently actively used, 

validated and applied (operable), and the cost of directly monitoring habitat condition across the full 

extent of the UK‟s seabed, it will be necessary to develop pressure indicators and targets (termed 

„thresholds‟) that reflect an acceptable level of impact for each habitat (i.e. the quality elements of 

GES).  These targets are termed „thresholds‟ because they refer to a limit which should not be 

passed, as opposed to a target to work towards. 

A pressure is the mechanism through which an activity has an effect on any part of the ecosystem 

(e.g. physical abrasion caused by trawling). Many human activities cause pressure on the marine 

environment. The nature of a pressure is determined not only by the type of activity causing it, but 

also its intensity, duration, and distribution. Human activities and pressures do not necessarily result 

in an ecological impact or vulnerability. Impacts will be determined by the particular sensitivity of 

species and habitats to those pressures. Sensitivity is the intolerance of a species or habitat to 

damage from an external factor and the time taken for its subsequent recovery. For example, the 

pressure of low level physical abrasion (from static or set fishing gear use) is unlikely to significantly 

impact a shallow sandbank, but may impact a biogenic reef. As such, an assessment of the likely 

impact of a pressure requires information on both the level of pressure exposure and the sensitivity of 

features to that pressure. 

It is not possible at this stage to set quantitative pressure thresholds for each pressure across each 

individual predominant and special (listed) habitat that we believe to represent GES. However, a 

significant amount of work on habitat sensitivity to anthropogenic pressures has been undertaken as 

part of the Natural England/JNCC Marine Conservation Zone project, in order to better determine how 

pressures affect habitats. This work has covered the full range of pressures listed in Annex III to the 

MSFD.  

In this HBDSEG report, our attention is focused on the two key pressures that are currently causing 

the most significant impacts on the UK seabed in terms of scale and severity: physical abrasion and 

the selective extraction of species (as identified by Charting Progress 2, 2010). These pressures have 

been further sub-divided, as presented in the table below (Table 3-8). 

Sensitivity assessment scores for each marine conservation zone (MCZ) broadscale habitat and 

FOCI („Features of Conservation Importance) are provided in Annex 2E and are categorised 

according to „Not Sensitive‟, „Low Sensitivity‟, „Medium Sensitivity‟, „High Sensitivity‟ and „Not 

Exposed‟. Although the MCZ habitat types are not the same as the MSFD habitat types (in part due to 

the scale at which they were intended to be used) the relationship between the two is clear. This 

meant it was possible to use the MCZ sensitivity assessments for MSFD purposes. However, 

sensitivity scores were not generated for Annex I habitats under the Habitats Directive, as these were 

not covered in the MCZ sensitivity work. A full explanation as to how the sensitivity assessments were 

conducted can be found in Annexes 2E and 2F to this report.  

HBDSEG cannot yet specify exactly what level of pressure a habitat can tolerate before unacceptable 

impact occurs (i.e. where an impact ceases to be in line with sustainable use) because further 

research is required on the link between pressure and state, on a habitat by habitat basis. However, it 

is clear that where a habitat shows sensitivity to a particular pressure, its exposure to that pressure 
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will most likely need to be limited to a level that prevents unacceptable impact, in order for the habitat 

to achieve GES. This unacceptable impact threshold can be identified in qualitative terms, and should 

be considered anything higher than „moderate impact‟ or „moderate vulnerability‟. Note that the term 

vulnerability is sometimes used instead of impact where evidence of both feature sensitivity and 

exposure to a pressure strongly suggests an impact will occur (or has occurred), but no direct 

verification has been possible. The conceptual relationship between sensitivity, pressure exposure 

and impact (vulnerability) is outlined in Table 3-8 below. Further guidance on the relationship between 

sensitivity, pressure exposure and impact (vulnerability) is presented in Annex 2E. 

Table 3-8  Subdivisions of ‘physical damage/abrasion’ and ‘selective extraction of species’ 

pressure categories. The MSFD habitat sensitivity assessments and pressure thresholds were 

developed for the 5 pressures listed in this table. 

Physical pressure: damage/abrasion  Biological pressure: 
selective extraction of 
species 

Penetration 
and/or 
disturbance of 
the substrate 
below the 
surface of the 
seabed 

Shallow 
abrasion/penetration: 
damage to seabed 
surface and 
penetration  

Surface abrasion: 
damage to 
seabed surface 
features 

Removal of 
target 
species 

Removal of 
non-target 
species 

 

 

 

Figure 3-8 By combining sensitivity information with information on exposure to pressure, 

assessment of impact or vulnerability can be made. 
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Identifying the threshold of unacceptable impact on a particular habitat as being greater or equal to 

moderate impact / moderate vulnerability is a preliminary recommendation only. At this stage, 

understanding of the relationship between pressures (both individually and in combination) and the 

state of marine habitats in UK waters is limited. It may be that as we begin to expand our knowledge 

base and gain a greater understanding of what constitutes sustainable use for individual habitats, we 

have to increase or decrease the level of vulnerability which we have identified as equating to 

acceptable impact (and therefore sustainable use). 

HBDSEG has developed 16 indicators and thresholds for the physical and biological pressure types 

under Criteria 1.6 Habitat condition and 6.1 Physical damage having regard to substrate 

characteristics. There is considerable duplication within these 16, as they apply across both 

Rock/biogenic reef and Sediment habitat types (special and predominant) as well as across two 

Criteria. A full set of these indicators and targets are presented in Annex 7 to this document. The five 

core indicators are presented in the Table 3-9 below. 

The pressure thresholds (targets) are approximate and qualitative, and they are based on research 

and conceptual models that have their own inherent assumptions. We cannot at this stage specify 

how the high, medium and low exposure categories should be quantified as we have yet to develop 

the necessary methods, although this will ultimately affect what measures are required to manage 

these pressures at acceptable levels. However, they do provide a starting point for setting out where 

physical abrasion and selective extraction may have to be reduced/managed to achieve the habitat 

quality/condition targets. This area of work is currently being progressed by JNCC‟s Marine 

Ecosystem Team which, in 2011/2012, plan to map  habitat sensitivities to pressures, anthropogenic 

pressures (scale, intensity etc) and eventually combine these two components (sensitivity and 

exposure to pressure) to provide an indication of habitat vulnerability at a UK scale.   
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Table 3-9 The five main pressure indicators and thresholds (targets), and the Commission 

Decision Criteria to which they are relevant. The full set of pressure indicators and thresholds 

(16 in total) is presented in Annex 7. 

Pressure indicator Pressure threshold (target) for 
both special (listed) and 
predominant habitat types 

Relevant Commission 
Decision Criteria 

Impact/Vulnerability of habitat 
to 'Penetration and/or 
disturbance of the substrate 
below the surface of the 
seabed'  

Level of exposure to pressure 

should not result in more than 

'Moderate Impact/Vulnerability' of 

the habitat (dependent on the 

sensitivity of the habitat to this 

pressures) 

1.6 Habitat condition  

 

6.1 Physical damage having 

regard to substrate 

characteristics 

Impact/Vulnerability of habitat 
to 'Shallow 
abrasion/penetration: 
damage to seabed surface 
and penetration'  

Level of exposure to pressure 

should not result in more than 

'Moderate Impact/Vulnerability' of 

the habitat (dependent on the 

sensitivity of the habitat to this 

pressures) 

1.6 Habitat condition  

 

6.1 Physical damage having 

regard to substrate 

characteristics 

Impact/Vulnerability of habitat 
to 'Surface abrasion: damage 
to seabed surface features'  

Level of exposure to pressure 

should not result in more than 

'Moderate Impact/Vulnerability' of 

the habitat (dependent on the 

sensitivity of the habitat to this 

pressures) 

1.6 Habitat condition  

 

6.1 Physical damage having 

regard to substrate 

characteristics 

Impact/Vulnerability of habitat 
to 'Removal of target species'  

Level of exposure to pressure 

should not result in more than 

'Moderate Impact/Vulnerability' of 

the habitat (dependent on the 

sensitivity of the habitat to this 

pressures) 

1.6 Habitat condition 

Impact/Vulnerability of habitat 
to 'Removal of non-target 
species'  

Level of exposure to pressure 

should not result in more than 

'Moderate Impact/Vulnerability' of 

the habitat (dependent on the 

sensitivity of the habitat to this 

pressures) 

1.6 Habitat condition 
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3.10. Advice on the evidence base 

The evidence base for the targets and indicators for benthic habitats is relatively poor. There are few 

operational indicators for assessing the quality/condition of benthic habitats and significant research 

is required to establish the relationship between state and pressures on the seabed. There is also 

status and trend data on the range, extent and condition of habitats and their links to human 

pressures, as would be provided by a monitoring programme for benthic habitats.  

The quantity targets proposed in this report are mainly based on existing thresholds for loss and 

damage as determined by the Habitats Directive and CP2 assessments and therefore based on 

expert judgement.  

Although HBDSEG are confident in the need for coordination across these policy obligations, and 

have therefore used these targets where suitable, they are less confident that the % quantity values 

have a scientific basis. There is currently a lack of data over a sufficient range of habitat types and 

over a long enough time scale upon which to base a decision about the level of acceptable loss or 

damage for each benthic habitat type.   

HBDSEG concluded that any ongoing loss/degradation of benthic habitats is unsustainable in the 

long term.  In the short term, expert judgement, as well as current societal views of what might be 

reasonable loss or degradation of a habitat and the level of precaution applied in the absence of 

knowledge about recoverability will define the levels chosen. Due to the lack of certainty around these 

issues, a range of options for predominant habitats and specific recommendations for special (listed) 

habitats have drawn heavily on existing targets.  

Evidence of human activities and pressures on the UK marine environment is highly variable.  Some 

spatial data describing human activities and pressures have already been gathered during the 

assessment process for Charting Progress 2, through MCZ/Scottish Marine Protected Area data 

contracts, during the preparation of Scotland‟s Marine Atlas (Baxter et al, 2011) and the State of the 

Seas Report from Northern Ireland (2011), as well as other global and regional initiatives.  

The UK Marine Biodiversity Monitoring R & D Programme is presently working to improve these data.  

It is reviewing sources of data for priority pressures (identified in HBDSEG, 2011) and undertaking a 

review of methods used to map pressures caused by multiple activities, and that can account for 

different intensities and spatial footprints.  These pressure maps will be combined with habitat maps 

to give an indication of exposure to pressures, which, in conjunction with sensitivity information will 

then determine vulnerability maps.  These maps will inform the sampling design of any monitoring 

programme.  

The evidence base for several quantity indicators (e.g. area of habitat) is also very limited.  At 

present, habitat maps derived from survey data cover just 10% of the UK continental shelf (Charting 

Progress 2, 2011).  The rest of the seabed has been mapped using models (UKSeaMap 2010).  

These maps are improving all the time through refinement of the models, the collation of new survey 

data (in particular via the MCZ project), including from industry, and by refining the physical data on 

which the models are based (e.g. bathymetry, waves, sediments etc.).  The coverage these maps 

provide needs to improve, as does the understanding of their quality.  Work on integrating more 

survey data and improving these models forms part of the UK Marine Biodiversity Monitoring 

Programme.   It is the addition of survey information that will enable us to determine habitat change. 
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3.11. Advice on gaps – predominant and special habitats 

There are a large number of predominant and special habitats that have been considered in terms of 

developing state and pressure indicators but there is concern that impacts on status at finer level 

habitats could be missed. For example, although many of the sediment habitat indicators can be 

applied to the predominant habitat „shelf sublittoral sand‟, this level of description masks a lot of the 

heterogeneity it terms of biodiversity that is likely to exist at the „biotope‟ level. Therefore, it is not the 

lack of operational indicators for the suggested predominant and special sediment habitats that is the 

only issue. The vast areas under consideration (most of the UK and indeed European seabed 

consists of sediment habitat) means that impacts at a finer scale could be missed. Of particular 

concern are habitats / biotopes associated with high biodiversity, which may not included in the lists 

of „Special‟ habitats.  Sheltered muddy gravels would be an example of a habitat where some of the 

above indicators may need to be applied. The EUNIS marine habitat classification levels four and five 

which incorporate biological information may prove useful in identifying what these important sub-

divisions are. Work in this area will be coordinated across OSPAR Contracting Parties and will 

include consideration of how targets and indicators should be applied.  

There are also considerable gaps in indicators of condition for both deep sea sediment and rock and 

biogenic reef habitats. These quality indicators will need to be specific to each habitat type and in 

some areas these indicators are currently lacking e.g. deep sea coral gardens (OSPAR habitat), deep 

sea sponge aggregations (OSPAR habitat) and deep sea burrowing megafauna habitats (OSPAR 

habitat). There is significant research and analysis still required in order to determine whether the 

indicators of condition for each of the predominant and special habitat types can add up to a suite 

which is able to give a robust assessment of good environmental status and trends against important 

human pressures. 

Finally, according to Table 1 in Annex III of the MSFD, certain habitats „merit a particular reference‟ 

by virtue of their characteristics, location or strategic importance. This may include areas subject to 

intense or specific pressures or areas which merit a specific protection regime. Targets and indicators 

for such habitats have not yet been developed in the UK at this stage, and they are therefore not 

included in this report.  

 

3.12. Advice on monitoring implications 

HBDSEG considered the scale at which monitoring may need to be undertaken or the likely scale 

management measures may need to operate at. The amount and resolution of monitoring required to 

inform management measures will depend not only on the extent and vulnerability of the habitat, but 

also the type of pressures to which it is sensitive.  

In addition to existing benthic monitoring programmes such as for the WFD, effort will need to be put 

in to improve information on the seabed (e.g. producing habitat maps from survey data and 

modelling).  There will also need to be an extension of intertidal habitat monitoring to support this 

mapping work. Understanding of the deep sea environment also needs to increase and this will 

require monitoring of fragile deep sea biogenic structures, so as to elucidate their distribution and 

extent. Experimental investigations to link pressure and impact will need to be carried out. Monitoring 

of human pressures which impact benthic habitats will also need to increase in relation to existing 

effort. This will be crucial to identifying causes of change in benthic habitats and therefore allowing 

effective management measures, where required. Simultaneous monitoring of both pressure and 
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state changes will improve our understanding of the relationship between these two aspects and 

therefore better facilitate adaptive management of marine resources. 

Additional monitoring (often specifically in terms of wider geographic coverage) of Annex I reef and 

Annex I sediment habitats (e.g. Shallow sandbanks) may also be required under the Habitats 

Directive as monitoring to meet the requirements of this obligation is currently limited.  

It has already been observed that for all the indicators requiring geographical information, maps will 

be required; currently these tend to be based heavily on modelling at least for offshore environments. 

As already highlighted, Charting Progress 2 stated that about 15% of the UK seabed was mapped at 

an appropriate resolution; filling in the large gaps in knowledge on distribution of habitats is therefore 

required. This falls within the remit of the UK Marine Biodiversity Monitoring Programme which aims 

to integrate all biological monitoring within the UK marine environment and improve the mapping of 

both benthic habitats and pressures. 

There will need to be targeted surveys to assess state of sediment habitats. As it is impractical to 

monitor vast areas of seabed at the appropriate spatial and temporal resolution to assess impacts, 

monitoring will have to be targeted to those areas identified as having a high pressure footprint in 

order to validate the predictions made by models. A risk based approach to monitoring is currently 

being developed under the UK Marine Biodiversity Monitoring Programme, with plans to trial the 

approach at the end of 2012 for 1 year. 

The lack of offshore benthic monitoring programmes has been repeatedly noted in the last few years 

in papers and reports such Charting Progress (2005) and Charting Progress 2 (2010). It is, therefore, 

vital that long term benthic time-series such as those included in the MECN UK Benthic Network are 

considered for their potential to address this gap.  

 

3.13. Summary  

 Indicators, indicator targets and criterion targets for benthic habitats are proposed for Criteria 1.4, 

1.5 and 1.6 under Descriptor 1 and for 6.1 and 6.2 under Descriptor 6. A total of 57 indicators 

have been recommended for benthic habitats.  41 of these indicators relate to state and 16 relate 

to pressure. 

 Indicator 1.7.1 „Composition and relative proportions of ecosystem components (habitats and 

species)‟ has not yet been developed for application to benthic habitats. Further development 

work on this indicator will take place post-2012  

 For criterion 6.2 „Condition of benthic community‟, the approach has been to use those indicators 

set out under Criterion 1.6 (Habitat condition) to deliver an assessment of Criterion 6.2. The more 

specific monitoring tools associated with indicators 6.2.2, 6.2.3 and 6.2.4 are likely to be 

progressed post-2012 

 Descriptor 4 is relevant to benthic habitats but no operational indicators currently exist and no 

suitable indicators were identified by HBDSEG. This Descriptor will require considerable 

development for benthic habitats post-2012. 

 16 pressure indicators and targets have been proposed for benthic habitats under criteria 1.6 and 

6.1, covering those pressures which are outside the remit of the eight pressure descriptors (e.g. 

D5 on eutrophication). These pressure indicators and targets address physical and biological 

pressures which significantly affect benthic habitats. The qualitative pressure thresholds (targets) 
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aim to be consistent with sustainable use and therefore a habitat condition which is not falling 

below GES. 

 There are very few operational indicators which address the condition or state of benthic habitats 

i.e. the quality aspects of achieving GES. Some exist and are in use under the Water Framework 

Directive but many, especially for rock and biogenic reef habitats, are new. Most of these new 

indicators will be able to be operationalised in time for the monitoring programme which needs 

establishing by 2014. 

 Indicators and associated targets exist under the Habitats Directive, Water Framework Directive 

and Charting Progress 2 which focus on the quantity aspects of GES i.e. criteria 1.4 and 1.5 for 

habitat distribution and extent. However, these existing indicators do not currently adequately 

describe habitat condition (i.e. the quality elements of GES). In the context of the MSFD, this 

means that there are gaps for Descriptor 1 on Biodiversity for criteria 1.6 on Habitat Condition, as 

well as criteria under Descriptor 4 on Food webs and Descriptor 6 on Sea-floor integrity. More 

work will be needed in future to refine the indicators and targets which describe habitat condition 

(i.e. for criteria 1.6 and 6.2).  

 Setting scientifically robust targets for benthic habitats has proved challenging. It is not possible, 

with current levels of evidence, to set % quantity targets for marine habitats which ensure the 

maintenance of ecosystem functioning and the continued provision of ecological goods and 

services. In light of this, target options for predominant sediment habitats are based on best expert 

judgement, existing targets and the precautionary approach. Quantity targets for special (listed) 

habitats are aligned with those used under the Habitats Directive. 

 HBDSEG advises that the most scientifically robust baseline for benthic habitats is „reference 

conditions‟. This can be described as a state of a habitat (i.e. its condition, extent and distribution) 

where human impacts are negligible. It is acknowledged however, that due to data availability 

issues, it may be necessary to initially use a current baseline when setting targets, with a view to 

developing reference conditions for subsequent reporting rounds. 

 Additional monitoring will be required to understand the functioning of benthic marine habitats, 

how their condition changes with different levels and types of pressure and what level of 

exploitation equates to sustainable use. Existing monitoring programmes will need to expand in 

scope and geographic coverage in order to meet these needs. The UK Marine Biodiversity 

Monitoring Programme will coordinate the work needed to achieve this goal. 
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4. Pelagic habitats 

4.1. Introduction to pelagic habitats 

The water column is an important part of the marine ecosystem and is sometimes referred to as the 

pelagic habitat.  The group of experts who developed targets and indicators for the pelagic habitat 

focused on the pelagic community of organisms called the plankton. Plankton is the collective name 

for the small and microscopic organisms that drift with the waters of the sea; it includes bacteria, 

microscopic algae (phytoplankton), single-celled protozoans, microscopic animals (zooplankton) such 

as copepods (which are crustaceans), young fish, and larger animals such as jellyfish.  Larger 

organisms that spend most of their time in the water column have been considered by the other 

HBDSEG subgroups, for example, fish and marine mammals. 

The microscopic plants of the plankton, collectively called phytoplankton, harness sunlight to make 

organic matter, which then provides food for protozoans and grazing animal plankton (zooplankton) 

such as copepods. Some zooplankton may also eat the protozoans. Members of the plankton 

therefore form a crucial part of the pelagic food-web which helps to support the structure of the 

pelagic community and the marine ecosystem as a whole. Structure supports function, in this case 

the functions of making, using, or passing on, energy-containing organic substances. Other key 

functions include acquiring nutrients, especially compounds of nitrogen or phosphorus, for making 

proteins and nucleic acids. 

The plankton therefore comprise an integral and vital component of the pelagic food-web that is an 

important part of the marine ecosystem. As an example illustrating the trophic importance of plankton, 

Error! Reference source not found. shows the food web of herring, a commercially exploited fish 

species. Herring eat plankton at all life stages, and actually live in the plankton during their larval 

stage (red circle; links to Descriptor 3 and fisheries component of D1, D4, D6). Planktonic larval fish 

provide valuable information about the trophic state of marine waters and are good early warning 

indicators because, unlike their adult stages, planktonic larval fish are not removed from the 

ecosystem through commercial fishing or by-catch. While adults, herring not only eat plankton but 

they also eat planktonic Ammodytes (sandeel; blue circle) larvae (sandeel is a commercially fished 

species, D3, which also feeds on plankton). If herring are overfished, grazing pressure on 

zooplankton will change, resulting in changes to phytoplankton abundance and community 

composition. Changes in grazing can cause nuisance and Harmful Algal Bloom (HAB) species 

(yellow circles) to increase (D5), resulting in hypoxia (low oxygen, D5) which causes fish kills and loss 

of benthic communities (D6); toxic blooms which cause shellfish closures due to contamination (D10); 

and foamy beaches. An altered plankton community will affect other fish species (commercial and 

non-commercial; D3, D4, D1) through the food web; this includes benthic commercial taxa like 

mussels, crabs and lobster (in orange; D6, D10). 

In addition to their key trophic role in marine systems; the production of organic matter by 

phytoplankton and the role played by zooplankton in transferring the energy in this matter to other 

components of the food-web are critical to the health of marine ecosystems. Changes in the plankton 

may therefore influence other components of the food-web. Additionally, information on possible 

change in the status of the plankton in the seas around the UK is important for assessing the status 

or health of the pelagic part of the marine ecosystem and providing information on possible causes of 

change in its other components.  
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Figure 4-1: An example illustrating the trophic importance of plankton: the herring food web. 

Herring depend on plankton during all life stages and reside in the plankton as larval fish.  

Red circle: planktonic larval herring. Blue circle: commercially important planktonic larval fish prey 

species. Yellow circles: harmful and nuisance algal species. Orange circles: benthic invertebrate 

meroplankton (including commercially important taxa such as mussels, oysters, crabs). 

 

Plankton are impacted by a variety of manageable human pressures. Eutrophication (D5) and nutrient 

loading affect plankton community composition and biomass as a bottom-up pressure (Cloern 2001). 

Fishing (D3, and parts of D1,D4,D6) has a top-down influence on the plankton which can result in 

changes to phytoplankton and zooplankton biomass and plankton community composition, 

particularly in times of ecosystem stress from multiple pressures (Daskalov 2002, Kirby et al. 2009). 

Overfishing may result in a planktonic food web culminating in jellyfish rather than larval fish, as larval 

fish are removed from the system (Figure 4-2; Richardson et al 2009). Fishing practices that destroy 

benthic habitats (D3, D6; dredging, trawling) are a pressure on the plankton which can alter the 

zooplankton community composition by decreasing the abundance of meroplankton taxa (crabs, 

oysters, mussels; Jennings et al 2001). Contamination (D9) is also a threat as plankton have been 

found to assimilate contaminants such a mercury (Windom et al 1973), oil (Graham et al 2010) and oil 

dispersants, which find their way up the food web through grazing and bioaccumulation. Hydrological 

changes (D7), particularly those resulting in reduced or increased riverine input, can impact the 
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plankton via changes in the nutrient regime (Humborg et al. 1997). Decreased Si can result in 

decreased diatoms while increased N and P can lead to eutrophication.  

 

 

Figure 4-2  Top (before overfishing pressure): healthy food web with plankton production 

leading to fish. Bottom (present time): Overfishing has resulted in foodweb culminating 

primarily in jellyfish (a plankton lifeform) rather than fish, and a concentration of biomass in 

the microbial loop (bacterial community) rather than the plankton (which are eaten by fish). 

(Source: Robert  et al 2011). 

 

A good example illustrating lack of management of cumulative anthropogenic pressures on plankton 

resulting in a severely degraded ecosystem occurred in the Black Sea (Figure 4-3). During the 1970s 

and 1980s the Black Sea was eutrophic, massively overfished, subjected to hydrological changes due 

to dam construction on the Danube River and exposed to a particularly voracious invasive plankton 

species (Mnemiopsis leidyi) (Mee 1992). These cumulative anthropogenic pressures resulted in 

increased phytoplankton biomass leading to hypoxia (loss of bottom oxygen); loss of benthic 

communities and filtering capacity due to hypoxia;  increased number and severity of harmful algal 

blooms; change in zooplankton and phytoplankton community composition; and degradation of 

ecosystem resilience leading to establishment and proliferation of  the invasive planktonic ctenophore 

Mnemiopsis which preys on and out-competes planktonic larval fish, further altering food webs and 

resulting in a more gelatinous trophic structure (Langmead et al. 2009 and references therein). 

Though the Black Sea is no longer eutrophic and fishing is now better regulated, the ecosystem has 

not recovered to its previous state, a clear example of hysteresis. 
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Figure 4-3  Simplified conceptual model illustrating consequences of lack of management of 

the plankton in the Black Sea and how ecosystem changes link to MSFD descriptors. 

Conceptual model from Langmead et al. (2007). 

The plankton is a biologically diverse group, and due to their small size their distribution is patchy in 

both space and time. Changes in plankton dynamics, observed through monitoring, are recognised as 

some of the most sensitive biological indicators of the effects of environmental change on the oceans 

(Taylor et al. 2002). One of the key issues in establishing plankton indicators is the need to 

discriminate change due to a human pressure from the considerable natural variability (in time and 

space) in the collection of species that are found in coastal waters and seas around the British Isles. 

Furthermore, the great variety of species that make up the plankton means that a large amount of 

information needs to be summarised. One means of doing this is to arrange the plankton into groups 

of species (lifeforms) that undertake similar functions in the pelagic habitat.  

Monitoring shifts in the composition of representative plankton lifeforms over time provides one 

means of detecting change. However, determining if the driver of change is anthropogenically-

induced or due to natural climate variability requires that observed regional shifts in composition are 

measured against those in other regions. The comparison between the changes in indicator variability 

occurring in coastal waters to those in the open ocean can help us distinguish between changes due 

to manageable anthropogenic pressures and those due to climate and natural variability. This 

regional comparison method is a crucial part of separating anthropogenic- and climate-driven change 

in the plankton. If a shift in a plankton indicator occurs in coastal waters but there is no corresponding 

shift in other coastal time-series or in the open ocean, the coastal shift could be a response to an 

anthropogenic pressure (nutrient loading, etc). For example, since the late 1980s there has been a 
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step-wise increase in phytoplankton biomass in coastal North Sea waters. At first glance this might 

suggest eutrophication. However, when the same indicator (phytoplankton biomass) is compared to 

the non-coastal open North Sea and also to the wider North-East Atlantic, it is clear that the increased 

phytoplankton biomass observed at the coastal scale examined here can be attributed to regional 

climate change and not increasing nutrients (McQuatters-Gollop et al 2007). In fact, when the UK was 

facing an infraction risk under the UWWT Directive due to increasing coastal phytoplankton biomass, 

a comparison with open ocean phytoplankton biomass (provided by the Continuous Plankton 

Recorder) was used as part of the defense‟s argument as to why the coastal increase was climate, 

and not nutrient, driven (Reid 2007). A further spatial breakdown of the North Sea coastal region 

could reveal localized differences in plankton dynamics; however, the MSFD stresses a regional seas 

approach and the assessment scale suggested here (see below) is in accordance.  

4.2. Advice on relevant Commission Decision Criteria / Indicators 

across D1, 4, 6 

Plankton indicators can provide information about the condition and distribution of the pelagic habitat 

for D1, and the abundance and distribution of a key trophic group under D4 (see Table 4-1).  

Although not a Biodiversity criteria, D5.2 (under Descriptor 5: Human-induced eutrophication) 

considers changes in the plankton as its indicator. Therefore, all indicators and targets for this D5 

criterion have been developed in cooperation with the plankton indicators and targets for the 

Biodiversity descriptors, ensuring complementarity 

Table 4-1: Criterion and indicators that are relevant to the pelagic habitat subgroup and thus 

plankton. 

Descriptor Criterion Commission Decision Indicator  

 

1. Biological 
Diversity is 
maintained 

1.4: Habitat distribution 1.4.1: Distributional range 

1.4.2: Distributional pattern 

1.6: Habitat condition 1.6.1: Condition of the typical species and 
communities 

1.6.2: Relative abundance and/or biomass 

1.7: Ecosystem structure 1.7.1: Composition and relative proportion of 
ecosystem components 

 

4. Food webs 

4.3: 
Abundance/distribution of 
key trophic 
groups/species  

4.3.1: Abundance trends of functionally important 
selected groups/species 

6. Sea-floor 
integrity 

6.2 Condition of benthic 
community   

6.2.2: Multi-metric indexes assessing benthic 
community condition and functionality 

5. 

Eutrophication 

5.2 Direct effects of 

nutrient enrichment 

5.2.4 Species shift in floristic composition 
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4.3. Advice on assessment scales 

To assess the environmental status of the plankton at the regional sea level, it is important that 

sampling stations are located in each ecohydrodynamic region in UK waters. Ecohydrodynamic 

regions are bodies of water that are distinct from each other as a result of stratification (vertical 

layering of water masses) or differences in mixing. Such a regional spread of data is necessary in 

order to ensure that assessment is spatially representative.  Figure 4-4 shows the simulated 

distribution of ecohydrodynamic regions (permanently stratified, permanently mixed, intermediate 

regions and regions of freshwater influence - ROFI) in the North Sea based on the 3D General 

Estuarine Transport Model (GETM) physical model (Cefas unpublished data). When monitoring 

stations are spatially isolated but have a time-series (such as the stations in Figure 4-4(purple dots)) 

they can be assessed independently for significant changes. Data from the open sea regions, and 

coastal areas with WFD monitoring, can be aggregated for assessment based on the 

ecohydrodynamic breakdown.  



 

 50 

 

 

 

Figure 4-4  The simulated distribution of a 50 year average of ecohydrodynamic regions (red, 

green and blue areas) with monitoring stations overlain in the North Sea.  

Based on a 3-D General Estuarine Transport Model (GETM) physical model (Cefas unpublished 

data). Areas in light blue have no consistent dominant level of mixing or stratification. 

Also showing the current distribution of CPR (orange), Ellett Line (yellow line), EA WFD (green dots), 

SEPA WFD (blue dots) and fixed point (pink dots) plankton sampling stations in UK waters, overlain 

on the modelled ecohydrodynamic regions. 1) AFBI 2) Cefas Celtic Deep Smart Buoy 3) Cefas 

Liverpool Bay Coastal Observatory 4) Cefas Dowsing SmartBuoy 5) Cefas Oyster Ground SmartBuoy 

6) Cefas Warp Anchorage SmartBuoy 7) Cefas West Gabbard SmartBuoy 8) Marine Scotland Loch 

Ewe 9) Marine Scotland Stonehaven 10) PML L4. Of these, only the CPR and coastal stations 3, 9 

and 10 provide zooplankton data and only 1 is located in the North Sea (station 9). Additionally, the 

Environment Agency and SEPA collect phytoplankton samples throughout the coastal waters of 

Great Britain as part of the WFD monitoring programme. 
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4.4. Advice on selecting indicators 

The pelagic environment is vital to sustaining healthy marine ecosystems as it supports the basis of 

the marine food web. Identifying useful indicators which can detect early warning signal changes to 

this fundamentally important habitat is therefore an important step. Two immediate considerations 

were taken into account when determining pelagic indicators and targets for UK seas:  

i. The composition of the plankton is highly variable over a range of spatial and temporal 

scales 

ii. There are no species (the occurrence or abundance of which) that can be used as universal 

indicators for the plankton and there is no unique fixed assemblage of species each with its 

own abundance that is representative of the plankton in UK waters  

Because there are no representative species in the plankton, a lifeform (or functional group) approach 

to indicators was chosen. Grouping species into lifeforms provides a means of summarising a large 

amount of data on microplankton species composition through evaluation of a Plankton Index (PI) 

(see Annex 3 of this report for details). Additionally, the broad nature of this type of indicator allows 

for application to most plankton time-series datasets (such as the Continuous Plankton Recorder, 

Marine Scotland, PML L4, Cefas, Ellett Line-collected data, EA- and SEPA-collected WFD plankton 

data, etc), regardless of taxonomic resolution or method of taxa enumeration. Indicators were 

developed using this lifeform approach for the majority of relevant criterion under D1, D4 and D6; the 

exception was the comparatively straightforward „Criterion 1.6.2: Biomass‟ for which zooplankton and 

phytoplankton biomass are appropriate indicators (see Table 4-1).  Underlying species data and 

scientific expertise will still be needed to interpret observed changes and to attribute them to 

particular pressures.  

4.4.1. Advice on how lifeform groups can be selected 

For the pelagic habitat element of the Biodiversity descriptor (D1), the Plankton Index (PI) consists of 

lifeform pairs (the ratio between diatoms & dinoflagellates; large and small copepods; copepod 

grazers and non-copepod grazers) that are likely to reflect changes in the dominant groups of 

phytoplankton and zooplankton (Figure 4-5). The Food-web descriptor (D4) is concerned with 

ecosystem structure and function (or energy flow). In the context of this descriptor, the lifeform pairs 

have been selected to provide an indication of changes in: the transfer of energy from primary to 

secondary producers (changes in phytoplankton and zooplankton); the pathway of energy flow and 

top predators (changes in gelatinous zooplankton and fish larvae); benthic/ pelagic coupling (changes 

in holoplankton (which are fully planktonic) and benthic meroplankton (of which only part of the 

lifecycle is planktonic, the remainder is benthic).  

The lifeforms selected for the Eutrophication descriptor (D5) are an attempt to determine whether 

nutrient enrichment has resulted in a shift in algal species composition, especially towards 

dinoflagellates and microflagellates (many species of which are regarded as harmful, in the case of 

toxic algal blooms) and changes in the potentially toxin producing diatom, Pseudo-nitzschia spp. and 

dinoflagellates. Microflagellates (the picophytoplankton and nanoplankton) are important components 

of the microplankton community. Neither group can be quantified accurately by routine microscopic 

analysis due to problems with preservation, but their presence can be revealed by chemical analysis 

of pigments, flow cytometry and molecular analysis. Microflagellates are ubiquitous in UK coastal 

waters and on occasions can dominate the phytoplankton (see for example, Gowen et al. 2000), 

meaning they are also an important contributor to the pelagic food web (D4).  
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The lifeforms chosen for the Seafloor Integrity descriptor (D6) focus on the interaction between the 

seafloor and the water column above it (changes in holoplankton and meroplankton).  

All lifeform pairs together can be used to assess Criterion 1.7: Ecosystem structure. 

The flexible nature of the lifeform approach as well as the way in which plankton are sampled and 

analyzed (everything in a sample is normally identified and enumerated) means that future indicators 

can be developed by applying this approach to existing and future datasets. For example, although 

Ocean Acidification (OA) is not specifically mentioned in the MSFD, it is a growing (though climate-

driven) threat to plankton (and the fish that ultimately feed on them). If at a later date an indicator is 

required to look at changes in OA, a Plankton Index representing at OA-relevant lifeform (such as, for 

example, coccolithophores, aragonite-calcifiers, molluscs) pairs can be developed from datasets and 

changes can be examined. The approach can also be applied to climate indicators (such as 

trophically-important calanoid copepods, which are moving northward with warming SST), or used to 

provide more detail about existing indicators (so the more finely aggregated groups of bivalve larvae 

and echinoderm larvae could help interpret clues to observed changes in the meroplankton). 

Most of the Lifefirm indicators shown in Figure 4-5 can be made operational by 2014 (excluding 

spatial gaps where no data exist) as they are routinely enumerated in plankton monitoring 

programmes. Microflagelattes (nano and picoplankton) require a greater investment in research and 

monitoring effort. It is essential that all lifeforms are supported by species data.  

 

 

 

Figure 4-5  Suggested lifeform pair indicators for each descriptor. (Photo source: SAHFOS) 
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4.4.2. Metric data units  

Due to the variable nature of the plankton, use of absolute abundance (cell/L, frequency of 

occurrence) or fixed ratio thresholds is not appropriate. Instead, changes in trends of the ratio of life 

forms will be used. Monitoring shifts in groups of organisms over time provides an alternative to 

abundance-based targets. The metric (which are the taxa that make up a particular lifeform) can vary 

depending on time-series or region. Again, the exception is the biomass criterion, which will use 

zooplankton biomass and phytoplankton biomass as metrics. Due to the flexible nature of the lifeform 

approach and the means of determining the Plankton Index, abundance of lifeforms can be 

enumerated differently (by sampling programme) in accordance with established time-series. This 

ensures that no change in taxa analysis or counting protocol is necessary in order to use data from 

established datasets and monitoring programmes for the proposed indicators and existing time-series 

are not disrupted. This is crucial as it allows established time-series to be used to meet current policy 

requirements without breaking the time-series in order to fit a regimented data collection and analysis 

scheme. 

4.4.3. Advice on indicators of plankton relative biomass (Criterion 1.6 Habitat Condition) 

There are several metrics available to measure plankton relative biomass. Zooplankton biomass can 

be measure in a straightforward manner through sample collection and weight-based determination of 

biomass. Phytoplankton biomass can be measured in multiple ways. The Phytoplankton Colour 

Index, obtained by the Continuous Plankton Recorder, has a long time-series and wide spatial 

coverage. This is a visual estimate of phytoplankton biomass and can be converted to chlorophyll, 

one of the most commonly-measured pigments in phytoplankton. Chlorophyll data can be obtained 

through in situ sampling as well as from ocean colour satellite data, though satellite ocean colour data 

does not work well in costal waters. Chlorophyll doesn‟t provide the entire biomass picture of the 

phytoplankton community as a wide variety of marker pigments are typically found in addition to 

chlorophyll a. The presence of zeaxanthin and chlorophyll b is associated with cyanobacteria and 

picoeukaryotes respectively, and these groups occur in greater abundance offshore. The markers 19-

but-fucoxanthin and 19-hex-fucoxanthin indicate the presence of small flagellated groups such as 

prymensiophytes and pelagophytes respectively, which are often more prominent at the surface than 

at depth. Coastal samples show high amounts of peridinin (marker for dinoflagellates) and 

fucoxanthin (marker for diatoms, some dinoflagellates and raphidiophytes), but these pigments are 

less abundant offshore. Automated HPLC pigment analysis, supported by flow cytometry and 

microscopic analysis open the way for a more complete analysis, which includes picophytoplankton 

and microflagellates in the assessment of the environmental status of the phytoplankton biomass. 

4.5. Advice on setting baselines 

The baseline for a particular region or site can be set with existing historical data where available; 

however the continuing influence of climate variability must be considered and continually reviewed in 

the context of baseline setting. This will mean that the baseline may change over time, and our 

targets allow for this (see below). The status of the plankton will then need to be assessed to 

determine the extent to which it is influenced by anthropogenic pressures. This approach is 

somewhat aligned with the method „baseline set in the past‟ – however we are not seeking to set 

baselines that reflect pristine conditions; the purpose of the baseline is a point from which to 

determine if a change has occurred. Where new monitoring is instigated, several years of data will be 

needed to determine the status of the plankton in that area. 
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4.6. Advice on setting state indicator targets and criterion targets 

Linking plankton change to manageable pressures: As the plankton are strongly influenced by climate 

and natural variability, targets need to allow for changes against this background. The target of „The 

plankton community is not significantly influenced by anthropogenic drivers‟ meets this requirement 

(see Table 4-2). The comparison between the changes in lifeform seasonal variability (see Annex 3) 

occurring in coastal waters to those in the open ocean can help us distinguish between changes due 

to manageable anthropogenic pressures and those due to climate and natural variability. If a shift in a 

plankton indicator occurs in coastal waters concomitantly with a pressure event (nutrient loading, etc) 

and there is no corresponding shift in other coastal time-series or in the open ocean, the coastal shift 

could be a response to an anthropogenic pressure, especially if there is a correlation between the 

trend in lifeforms and anthropogenic pressure.  

This target allows a management response to the anthropogenic pressure to be confirmed before 

infraction occurs. It is unclear at this stage what degree of shift in plankton community will result in 

significant/irreversible change and should therefore trigger management action/reduction in 

anthropogenic pressure. There may be evidence that human pressure is changing the plankton 

community, but science may not be able to advise precisely on where the „tipping point‟ lies in terms 

of significant/irreversible change. This means the timing and nature of measures may have to be a 

policy decision. Scientific expertise gained in other systems and situations can be applied to indicator 

interpretation but the unpredictability of tipping points precludes the sensibility of setting target options 

as the scientific knowledge just doesn‟t exist.  
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Table 4-2: Summary of the recommended indicators and associated targets, for pelagic habitats. Indicator class refers to the indicators in 

the Commission Decision (2010/477/EU). Indicators refer to those proposed by the pelagic habitats expert group. 



    

    

  56 

 

4.7. Advice on the evidence base 

The use of plankton lifeforms (or functional groups) as indicators is well published in the scientific 

literature. The approach outlined here will compliment Water Framework Directive coastal 

phytoplankton monitoring currently underway in UK waters. Due to the strong evidence base 

underpinning both the lifeform approach to indicators (Tett et al 2008, Margalef 1978, Le Quéré et al., 

2005) and  the comparative approach to separating climate- and anthropogenically-driven change in 

marine ecosystems (see McQuatters-Gollop et al. 2007 and references therein, McQuatters-Gollop et 

al. 2008), all recommended targets could be made operational by 2014. There is also a need to 

operationalise the lifeform approach and this would require the following: 

o Completion of a map showing the ecohydrodynamic regions in UK western shelf waters 

based on the methodology used by Cefas to generate such a map for the North Sea 

(currently in development at Cefas); 

o Plotting of the biodiversity, food-web, seafloor integrity and eutrophication Plankton Indices 

and time-series of the Plankton Indices using existing plankton time-series to compare 

requirements and identify gaps; 

o Agreement of UK-wide assignment of plankton species to lifeforms using lookup tables; 

o Assessment of the current status of the plankton at those locations to be used as monitoring 

stations to determine whether they are representative of Good Environmental Status. 

If time and funding permit, these steps can be carried out before July 2012. However, due to the 

flexible nature of the lifeform approach and the comprehensive nature of in situ plankton monitoring 

and assessment (all plankton found in a sample are identified and enumerated, meaning all lifeform 

indicators can be obtained from each sample of plankton), it is not necessary to have this information 

in order to devise a monitoring programme for pelagic habitats.  

In specific seasons and in certain regions autotrophic picophytoplankton (>0.2 < 3 µm) and 

nanoplankton (>3 <20 µm) contribute to a large extent to primary production forming the basis of 

marine food webs. These size fractions are very small and are not routinely analyzed by many 

sampling programmes; however, they are becoming increasingly collected and studied (for example 

the Cefas-SAHFOS water sampler, funded by Defra). It is becoming clearer that these organisms are 

sensitive to human-induced stresses like oil pollution (Gonzales J et al. 2009), nutrient enrichment 

(Jacquet et al 2006) and heavy metal contamination (Debelius B et al. 2010). It is thus suggested to 

develop indicators and targets for this important ecosystem component, which can be completed by 

2014. 

4.8. Advice on gaps in monitoring 

4.8.1. Spatial gaps in monitoring  

The plankton community is currently studied at a number of locations in UK waters (figure 4-4) and it 

is recommended that these should form the basis of a network of sampling stations. There are a 

number of gaps, for example there is limited sampling of zooplankton in coastal waters and it is 

important that sampling stations are located in all of the ecohydrodynamic water types within a region 

in order to make a representative assessment of GES of UK waters. A possible (and cost-effective) 

solution could be to undertake coastal zooplankton sampling concomitant to SEPA and the 
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Environment Agency‟s phytoplankton monitoring programme which periodically collects 

phytoplankton samples in UK coastal waters, but that does not retain the zooplankton component.  

As mentioned above, it is important that plankton sampling occurs in all of the ecohydrodynamic 

water types within UK waters (figure 4-4). A map of ecohydrodynamic regions for the western shelf 

region of the UK is currently in development (Sonia Leeuwen, Cefas).  Additional sampling stations 

(offshore and coastal for zooplankton) will need to be established around the UK as there are clear 

spatial gaps with no plankton data collected and where a portion of the plankton community (large 

size fractions) is collected. A determination of Good Environmental Status can only be made for 

regions that have data. Once established the network can be used to deliver a regional assessment 

of whether Good Environmental Status of the pelagic habitats has been met with respect to 

biodiversity, food-webs and eutrophication and for the plankton community as a whole.  

4.8.2. Ecological gaps in monitoring  

The picophytoplankton and nanoplankton are important components of the microplankton community 

and are ubiquitous in UK coastal waters. However, they are not yet widely monitored, though some 

monitoring programmes do exist (such as through Cefas as well as the Defra-funded Cefas-SAHFOS 

water sampler). Indicators could possibly be developed by 2014 for use with existing spatially-limited 

relevant datasets but spatial gaps must be filled in order to assess this important component of the 

plankton for Good Environmental Status. 

4.9. Existing indicators and targets  

There are no targets or indicators for the relevant MSFD descriptors/criteria currently in use in other 

pieces of UK or European legislation, therefore all the targets and indicators proposed for this 

component are new.  

4.10. New indicators and targets 

The targets and indicators presented here are all new.  They have a strong foundation in the scientific 

literature but are not currently implemented in UK or European policy directives. 

4.11. Advice on monitoring implications 

Data for use in developing lifeform Plankton Indices for UK regions can be extracted from any dataset 

that identifies plankton using light microscopy and other methods that resolve to species level (these 

include data currently collected by SAHFOS CPR, Marine Scotland sites, National Oceanographic 

Centre (NOC), Cefas sites, Agri-Food and Biosciences Institute (AFBI), Environment Agency (EA) 

and SEPA WFD monitoring, Plymouth Marine Laboratory (PML)). It must be reiterated the due to the 

method in which plankton are enumerated (everything in a sample is speciated and counted) one set 

of analyzed plankton samples can provide all proposed lifeform indicators for the MSFD, which is a 

cost-effective approach.  

An analysis is being carried out in order to identify additional monitoring and associated cost in order 

to operationalise the approach to pelagic habitat assessment which has been outlined above. 

Some investment will be required in addition to existing monitoring commitments. Costings estimating 

monitoring and analysis costs and making use of already available resources are currently underway 

for the pelagic component of D1, D4, D5.2.4 and D6. 
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This approach to monitoring (focusing on the most urgent needs first) needs to take into account 

ecohydrodynamic regions by ensuring monitoring data are spatially and ecologically representative. 

Existing monitoring programmes do not provide a full picture, and additional monitoring could 

significantly improve spatial coverage/representativity. 

The main MSFD-relevant gaps for plankton monitoring, and possible solutions are: 

i. Lack of coastal zooplankton data 

 Objective: Develop network of sampling stations (based on existing sampling locations) 

to ensure that they are representative of the ecohydrodynamic regions within an 

assessment area and include sampling of zooplankton in coastal waters. Zooplankton 

monitoring should be concomitant to phytoplankton monitoring, thus saving costs and 

promoting comparability between datasets. There is a paucity of zooplankton data 

available in coastal waters; zooplankton samples are currently collected but discarded 

and not analyzed as part of WFD/SEPA EA monitoring programmes. 

 Possible solution: The EA/SEPA samples for phytoplankton in coastal waters for the 

Water Framework Directive. Zooplankton are currently not collected. The only additional 

cost to filling this gap would be for formulation of a coherent sampling and monitoring 

methodology and then for analysis of the zooplankton portion of the samples.  

 PRIORITY: HIGH. This is the most urgent as very little coastal zooplankton data exist in 
UK coastal waters and no robust or representative assessment of GES can be made.  

 ESTIMATED COST: Currently underway as of July 25, 2011. 

ii. Offshore gaps in plankton data: 

 Objective: fill offshore (>1 nm) spatial gaps where no regularly-sampled plankton 
monitoring takes place 

 Possible solution: Extension of monthly CPR routes to fill in gaps in UK waters, 
particularly to the west of Scotland and in the North Sea   

 PRIORITY: HIGH 

 ESTIMATED COST (3 CPR routes): Currently underway as of July 25, 2011. 

iii. Offshore picoplankton: 

 Objective: To acquire information on the pico and nano plankton which make up a 

significant portion of plankton biomass which is crucial to marine food webs. However, 

the evidence base linking this group to anthropogenic, and therefore manageable, 

pressures is significantly weaker than with larger and more regularly sampled plankton 

and further research is needed. 

 Possible solution: To thoroughly monitor the picophytoplankton (including Harmful Algal 

Bloom species). One cost effective method of sample collection may be through use of 

the SAHFOS/Cefas (funded by Defra) water sampler, which can be expanded to all CPR 

routes. This will allow the relatively inexpensive collection of water samples on a 

temporally consistent basis. Samples can then be analyzed by a variety of methods 

including pigment analysis, flow cytometry or molecular, as cost allows. 

 PRIORITY: LOW-MED. This is desirable but will depend on cost. 

 ESTIMATED COST: Costing currently underway as of July 25, 2011. 
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4.12. Summary 

 The Pelagic habitat is also referred to as „the water column‟ and is an important part of the 

marine ecosystem.  The targets and indicators proposed for the pelagic habitat focused on the 

community of small and microscopic organisms called the plankton that drift with the waters of 

the sea. The plankton performs a crucial role in the pelagic food-web in supporting the structure 

of the pelagic community and the marine ecosystem as a whole. 

 Changes in the biomass and the community composition of the plankton are driven by climate 

but are also impacted by human pressures: most substantially by eutrophication and fishing. The 

indicators proposed in this report aim to discriminate change in the plankton in UK waters due to 

human pressure from that caused by natural variability (in time and space). They do this by 

comparing changes in indicator variability occurring in coastal waters to those in the less 

anthropogenically-impacted open ocean: for example, if there is a shift in a coastal plankton 

indicator but no corresponding shift in other coastal regions or in the open ocean, the coastal 

shift is more likely to be an impact of anthropogenic pressure (e.g. nutrient loading), rather than 

any large-scale climatic changes. 

 Indicators, indicator targets and criterion targets for the pelagic habitat are proposed for criteria 

1.4, 1.6 and 1.7 under Descriptor 1, for criterion 4.3 under Descriptor 4, for criterion 6.2 under 

Descriptor 6 and for criterion 5.2 Direct effects of nutrient enrichment under Descriptor 5 on 

Eutrophication.   

 Nine indicators are proposed; all are new but could be made operational by 2014. All have 

foundations in ecological theory, published in the peer-reviewed literature. 

 All the indicators follow a lifeform (or functional group) approach, because there are no 

representative species that can be used as universal indicators for the plankton and there is no 

unique fixed assemblage of species each with its own abundance that is representative of the 

plankton in UK waters. The exception are two indicators that are derived from measures of 

plankton biomass and proposed for the indicator class  1.6.2: Relative abundance or biomass. 

The lifeform approach provides a means of summarising a large amount of data on 

microplankton species. Each indicator is a Plankton Index (PI) that is composed of life form pairs 

specific to the criterion of GES being assessed:   

o For the indicators under Descriptor 1, the PI consists of lifeforms that are likely to reflect 

changes in the dominant groups of phytoplankton and zooplankton i.e. the ratio between 

diatoms & dinoflagellates; large and small copepods; copepod grazers and non-copepod 

grazers.  

o For Descriptor 4, the emphasis of the PI is energy flow through the ecosystem, so lifeform 

pairs have been selected to provide an indication of changes in: the transfer of energy from 

primary to secondary producers; the pathway of energy flow and top predators; benthic/ 

pelagic coupling (i.e. the interaction between the seafloor and the water column).   

o Benthic-pelagic coupling is the primary focus of the PI for Descriptor 6, which use a lifeform 

pair of changes in holoplankton, which are fully planktonic and benthic meroplankton, of 

which only part of the lifecycle is planktonic.  

o The lifeforms selected for the PI under Descriptor 5 – Eutrophication, aim to determine 

whether nutrient enrichment has resulted in a shift in algal species composition, especially 

towards dinoflagellates and microflagellates (many species of which cause harmful toxic 
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algal blooms) and changes in the potentially toxin-producing dinoflagellates and diatom - 

Pseudo-nitzschia spp. 

o All lifeform pairs together can be used to assess Criterion 1.7: Ecosystem structure. 

 The baseline for all the pelagic indicators in a particular region or site can be set with existing 

historical data where available.  The continuing influence of climate variability must be 

considered and continually reviewed in the context of baseline setting. This will mean that the 

baseline will change over time.  The aim of the baseline in this context, is not to reflect pristine 

conditions, but to provide a point from which to determine if a change has occurred.  

 All proposed indicator targets and criterion targets for pelagic habitats are ubiquitous: ‘the 

plankton community is not significantly influenced by anthropogenic drivers’.  The comparison 

between the changes in lifeform seasonal variability occurring in coastal waters to those in the 

open ocean can help us distinguish between changes due to manageable anthropogenic 

pressures and those due to climate and natural variability.  It is unclear at this stage what degree 

of shift in the plankton community will result in significant and potentially, irreversible change and 

should therefore, trigger management to reduce anthropogenic pressure. 

 The main spatial gap in monitoring is coastal waters. Current sampling of zooplankton in coastal 

waters is not adequately widespread to make a representative assessment of GES of UK waters. 

Possible cost-effective solutions are proposed. 

 The main ecological gap in monitoring is of the picophytoplankton and nanoplankton. These are 

important components of the microplankton community and are ubiquitous in UK coastal waters. 

They are not yet widely monitored, though some monitoring programmes do exist. Indicators 

could possibly be developed by 2014 for use with existing spatially-limited relevant datasets, but 

spatial gaps must be filled in order to assess this important component of the plankton for Good 

Environmental Status. 
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5. Mobile Species: Marine mammals, reptiles, birds, fish and 

cephalopods 

5.1. Introduction to mobile species  

The UK‟s marine environment regularly hosts more than 330 fish species, over 100 species of bird 

and over 20 species of marine mammal.  Some of these animals live and breed in UK waters, while 

others migrate through - stopping on the way to feed.  Some species occur throughout the year, while 

others are present only at certain times in their annual cycle, such as during breeding, during 

migration or over winter.  For most cetacean species, the animals found in UK waters are part of a 

much larger biological population or populations whose range extends beyond UK waters. Equally, 

the number of individuals present at any one time may be only a small proportion of those that make 

use of UK waters at some point during their lives (Defra 2010).   

Indicators and targets for both D1: Biological Diversity and D4: Food Webs have been developed 

separately for fish, birds and marine mammals. 

There are also several species of octopus and of squid that regularly occur in UK waters. The 

Directive does not explicitly mention cephalopods as a biological feature that Member States should 

take into account when determining GES (see Table 1, Annex 3 of the Directive), but cephalopods do 

constitute a feature that is typical of UK waters and the NE Atlantic Region and should therefore be 

included in an assessment of GES as an „Other feature‟ (see Table 1 of Annex 3 of the Directive).  

UK indicators and targets for cephalopods are being developed and may be ready for 2014. 

The recommended list of UK targets and indicators does not include any for marine reptiles e.g. 

turtles.  Four species of marine turtle have been occasionally reported in UK waters, but only one of 

these, the leatherback turtle (Dermochelys coriacea) occurs regularly enough to be regarded as a 

true member of the UK marine fauna. The leatherback turtle is a wide-ranging species, migrating 

throughout the Atlantic; UK waters represent a small peripheral part of its summer foraging habitat. 

The sparseness of leatherback turtles in UK waters and the lack of reliable information on range, 

population size or condition mean that they cannot be used as an indicator of GES with respect to D1: 

Biological Diversity. Likewise, they are not a „key trophic group‟ in UK waters and so are not an 

appropriate indicator for criteria of GES with respect to D4: Food Webs. However, the UK should 

continue to support international collaboration and aim to be able to estimate marine turtles 

populations (and by-catch rates) at the scale of the whole of the North East Atlantic including France, 

Spain and Portugal. This is the most appropriate geographical scale for the species and a target at 

this scale could indeed be envisaged. 

5.2. Advice on relevant Commission Decision Criteria / Indicators 

across D1, 4 

Table 5-1 shows the Commission Decision criteria and indicators that are relevant to fish, marine 

mammals and birds.  The table does not include the indicators listed in the Commission Decision 

Criteria 1.4, 1.5 and 1.6 under Descriptor 1, which are relevant only to marine habitats.  

Criterion 4.1 was considered to be largely irrelevant to fish. This criterion, and its associated indicator, 

was considered to relate primarily to “reproductive” productivity, for example kittiwake chick 

production per breeding pair, which has been shown to be closely linked to the availability of suitable 
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prey (Frederiksen et al., 2004; Daunt et al., 2008). In fish populations, recruit production, the main 

measure of successful reproductive productivity, is highly variable. Its relationship to spawning stock 

size is generally weak and rarely statistically significant until spawning stock size falls to critically low 

levels, at which point recruit production often declines markedly. This variability in recruit production is 

the consequence of small variations in the exceptionally high mortality rates that occur during a 

number of processes between the egg and juvenile phases of the life cycle. Recruit production is 

therefore considered to be primarily driven by a number of stochastic processes influenced mainly by 

environmental factors, and generally not related to anthropogenic activities.  

There should be an assessment of genetic structure in harbour seal populations (under Criterion 1.3 

Population condition) to enable indicators of 1.2.1 Population abundance to be equally representative 

of all discrete population sub-units.  No indicators or targets of genetic structure are proposed for 

birds and fish. This is because there are no genetically distinct sub-populations within any of the 

species of birds using UK waters that would benefit from an indicator or target to maintain diversity.  

There is evidence of population genetic structuring in some fish species, but these invariably involve 

commercially targeted species such as cod. For the vast majority of fish species there are no data. 

Since genetically separate fish populations would require a degree of spatial segregation, any issues 

associated with a decline in one or more genetically distinct populations would be reflected by 

changes in range extent.   
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Table 5-1 Relevance of Commission Decision criteria and indicators to each mobile species 

group. 

RIT – relevant, indicator and target proposed, RI – relevant, indicator only proposed [for 2012] (target 

needs further development), R – relevant but no target or indicator proposed [for 2012], X - not 

relevant. 

Commission Decision 

Relevance to mobile 

species group 

Criterion  Indicator class Fish 

Marine 

Mammals Birds 

1.1 Species 

distribution 

1.1.1 Distributional range  RIT RIT RIT 

1.1.2 Distributional pattern within the latter, 

where appropriate 

RI RIT RIT 

1.1.3 Area covered by the species (for 

sessile/benthic species)  

X X X 

1.2 Population 

size 

1.2.1 Population abundance and/or biomass, as 

appropriate  

RIT RIT RIT 

1.3 Population 

condition 

1.3.1 Population demographic characteristics 

(e.g. body size or age class structure, sex ratio, 

fecundity rates, survival/mortality rates)  

RI RIT RIT 

1.3.2 Population genetic structure, where 

appropriate  

R R X 

1.7 Ecosystem 

structure 

1.7.1 Composition and relative proportions of 

ecosystem components (habitats and species)  

RIT R R 

4.1 Productivity 

(production per 

unit biomass) of 

key species or 

groups 

4.1.1 Performance of key predator species using 

their production per unit biomass (productivity)  

X RIT R 

4.2 Proportion of 

selected species 

at the top of 

food webs 

4.2.1 Large fish (by weight)  RIT X X 

4.3 

Abundance/distri

bution of key 

groups/species 

4.3.1 Abundance trends of functionally important 

selected groups/species  

RI RIT RIT 
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5.3. Advice on functional groups and listed and indicator species 

5.3.1. Functional Groups 

The recommended functional groups for each mobile species component are listed in Table 5-2 

below.  The functional groups for UK marine mammals and birds are identical to those recommended 

by OSPAR‟s MSFD advice manual on biodiversity (OSPAR 2011).   

OSPAR Commission (unpub) recommends functional groups of fish species that are based on taxa 

and depth (e.g. demersal bony fish, deep sea elasmobranchs).  For UK fish assessments, we 

recommend an alternative approach to that in OSPAR Commission (unpub), which bases functional 

groupings on the sensitivity of different fish species to human pressures i.e. sensitive species and 

opportunistic species:  

Sensitive species are those with k-type life-history traits, which include large ultimate body size, slow 

growth rate, low fecundity, late age and large size at maturity; that experience declines and are slow 

to recover in response to pressures that increase mortality rates. 

Opportunistic species are those with r-type life-history traits, the converse of the k-type traits 

described above. Opportunistic species may flourish in disturbed situations, or when populations of 

their k-type predators are diminished, and often respond positively to other pressures on the 

ecosystem such as enrichment by chronic pollution.   

5.3.2. Listed Species  

Listed species, according to the MSFD, are those that are included in Community legislation and 

international agreements. All Listed species to be included in UK assessments of GES are given in 

Annex 1 of this report. 

Marine mammals - All marine mammal species in the UK are listed under a variety of Community 

Legislation and international agreements: the Habitats Directive, Convention on Migratory Species 

and ASCOBANS - Agreement on the Conservation of Small Cetaceans in the Baltic, North East 

Atlantic, Irish and North Seas, and OSPAR list of threatened and declining species. As such, all 

marine mammal species in UK waters are considered to be „listed species‟. 

Birds - The selection of marine bird species should be limited to those that occur regularly in the 

MSFD assessment area. This excludes some waterbird species that predominate in estuaries.  The 

OSPAR MSFD advice manual on biodiversity (OSPAR 2011) recommends „listed species‟ of birds 

should be those that are included in Annex 1 of the Birds Directive and on the OSPAR list of 

threatened and declining species. The Birds Directive actually applies to all wild migratory bird 

species and Annex 1 of the Birds Directive lists those species for which nationally important 

aggregations should be designated as Special Protection Areas, as opposed to internationally 

important aggregations in all other species.  Hence the Birds Directive is not necessarily a useful 

reference for identifying species that require special protection and inclusion in assessments of GES 

under MSFD.  Furthermore, the OSPAR List of threatened and/or declining species does not appear 

to be inclusive of all relevant taxa of marine birds.  Therefore we recommend that „listed species‟ are 

also selected from the species that are awarded the highest level of protection under the Action Plan 

of AEWA - African Eurasian Waterbird Agreement  (i.e. species listed in column A of Table 1, Annex 

3 of the Agreement – (http://www.unep-

aewa.org/documents/agreement_text/eng/pdf/aewa_agreement_text_2009_2012_table1.pdf). AEWA 

applies to all migratory species of seabird and waterbird, except petrels and shearwaters. The only 

http://www.unep-aewa.org/documents/agreement_text/eng/pdf/aewa_agreement_text_2009_2012_table1.pdf
http://www.unep-aewa.org/documents/agreement_text/eng/pdf/aewa_agreement_text_2009_2012_table1.pdf
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UK species of petrel or shearwater that would meet any of the AEWA criteria is Balearic shearwater, 

which is also included in the OSPAR list of threatened and declining species.   

Fish - Listed fish species are those that occur in UK waters and are included in Annexes 1 and 4 of 

the Habitats Directive, are on the OSPAR List of threatened and/or declining species, and in the case 

of sturgeon and basking shark, are also listed in Annex 1 of the Bonn Convention on Migratory 

Species. 

5.3.3. Indicator Species 

The Directive refers to „additional species‟ that are being considered within some [European] sub-

regions for potential use to represent the broader functional group in which they occur (hereafter, 

referred to as „Indicator species‟).  All indicator species to be included in UK assessments of GES are 

given in Annex 1 of this report. 

Marine Mammals and birds - The selection of bird and marine mammal „indicator species‟ was guided 

by OSPAR‟s MSFD advice manual on biodiversity that provides the following guidance:   

The selection of species to be assessed under MSFD in the OSPAR maritime area (MSFD subregion 

b) should be representative in terms of: 

a. their abundance and distribution (i.e. also naturally predominant species as well as species 

that are predominant as an effect of human activities should be included); 

b. their sensitivity towards specific human activities; 

c. their suitability for the respective indicators and descriptors of the EU COM decision; 

d. the practicability (incl. cost effectiveness) to monitor them; 

e. their inclusion in existing monitoring programmes and time-series data; 

f. their association with specific habitats. 

The use of cetaceans and of at-sea aggregations of seabirds and waterbirds as indicators is very 

much dependant on the completion of developments for cetacean and seabird and waterbirds-at-sea 

monitoring that are taking place to meet the requirements of other drivers (Habitats and Birds 

Directives). In developing the indicators, certain assumptions have had to be made about the power 

to detect change that the final monitoring programmes for these groups will achieve. When final 

options are presented for these schemes, their ability to meet these MSFD assumptions will be 

incorporated in the advice provided on each one. 

Fish - In Annex 1 of this report, we present an indicative list of 50 indicator species of demersal 

(seabed dwelling) fish in the Greater North Sea. This selection was made from 76 species recorded 

present in at least half of the annual International Bottom Trawl Surveys (IBTS) carried out between 

1983 and 2008. Species were ranked by averaged life-history trait (see Annex 5 of this report); the 25 

lowest ranked species were considered opportunist species (r-type) and the 25 highest ranked 

species deemed to be sensitive species (k-type). The sensitive species group contained six out of the 

24 listed species in UK waters. Note that separate targets and indicators have been proposed below 

for those listed species that were not selected as „indicator species‟. 

Commercially exploited species of fish (also used as part of the assessment for Descriptor 3) were 

deemed eligible for inclusion as indicator species for Descriptors 1 and 4 (provided they met the 

selection criteria set out above) because they generally constitute key members of the demersal fish 

community. If commercial species fail to meet their targets set under Descriptors 1 or 4, this should 
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be taken as an indication that management of those species has been inadequate or has not been 

applied appropriately. 

5.4. Advice on assessment scales 

The spatial scale for assessment recommended for marine mammals, birds and fish is mainly North 

East Atlantic (European Region), UK waters and OSPAR Region (European sub-region). 

Assessments at these large scales could be further sub-divided into the UK regional sea scale (e.g. 

as per Charting Progress 2 (UKMMAS 2010)), so long as appropriate consideration is given to the 

large scales. For example, in the southern North Sea numbers of harbour porpoise have been 

increasing over several decades due to southerly movement of animals from the northern North Sea, 

where numbers have declined over the same period.  Assessments of the state of harbour porpoise 

populations at the UK regional sea scale would be very different from an assessment for the North 

Sea as a whole (OSPAR Region II) where there was no overall change in population size.    

 

 



 

 67 

 

Table 5-2  Recommended functional groups for each mobile species components.  

For a full list of species in each functional group, see Annex 1 of this report  

Mobile 

species 

component Functional Groups example taxa or group 

Marine 

Mammals 

Seals Atlantic grey seal (Halichoerus grypus), harbour seal 

(Phoca vitulina) 

Baleen whales minke whale (Balaenoptera acutorostrata), fin whale 

(Balaenoptera physalus) 

Toothed whales bottlenose dolphin (Tursiops truncates), common dolphin 

(Delphinus delphis), long finned pilot whale (Globicephala 

melas), harbour porpoise (Phocoena phocoena), white-

beaked dolphin (Lagenorhynchus albirostris) 

Fish
 

Opportunistic (species 

with r-type life-history 

traits) 

Transparent goby (Aphia minuta) and Long rough dab 

(Hippoglossoides platessoides) are respectively, the most 

and least opportunistic of the 25 species in this group 

Sensitive (species with 

k-type life-history 

traits) 

Skate (Dipturus batis) and viviparous blenny (Zoarces 

viviparous) are respectively, the most and least sensitive of 

the 25 species in this group 

Birds Inshore pelagic 

feeding birds 

divers (Gaviiformes); grebes (Podicipediformes), 

mergansers (Mergus spp.), great cormorant (Phalacrocorax 

carbo), European shag (Phalacrocorax aristotelis), black 

guillemot  (Cepphus grille) 

Inshore surface 

feeding birds 

Gulls (Laridae), terns (Sternidae) 

Inshore benthic 

feeding birds 

Seaduck (Merginae) 

Intertidal benthic 

feeding birds 

Shorebirds: Haematopodidae - e.g. oystercatcher, 

Recurvirostridae e.g. curlew, plovers - Charadriidae and 

sandpipers - Scolopacidae 

Offshore pelagic 

feeding birds 

Auks (Alcidae), northern gannet (Morus bassanus) and 

shearwaters (Procellariidae). 

Offshore surface 

feeding birds 

black-legged kittiwake (Rissa tridactyla), northern fulmar 

(Fulmarus glacialis), storm-petrels (Hydrobatidae) and 

skuas (Stercorariidae). 
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5.5. Advice on selecting indicators 

A total of 76 indicators of are recommended for birds, marine mammals and fish, of which 16 are 

duplicated between Descriptor 1 and Descriptor 4 (see Table 5-3 and 5-4); and nine are indicators of 

pressure (or of their impacts – see Table 5-6). Full details of every indicator for all mobile species 

components are given in Annex 7 of this report.  

Some of the indicators are operational now, some could be defined for 2012 and be operational by 

2014, whilst others need further development and would not be operational until 2018.  Each indicator 

is categorised  in Annex 7 according to the degree of development:  

a. Operational now -  monitoring, analysis, quality standards and dissemination are already in 

place. 

b. Defined by 2012 & operational by 2014 – these are indicators that could, with a little further 

scoping work, be properly defined by 2012 (e.g. scope of the indicator, type of baseline, 

metrics to be measured, assessment criteria, quality assurance, likely cost of monitoring it) 

and assuming monitoring is put in place, be operational by 2014.  

c. Operational by 2018 – these are indicators that are unlikely to be fully defined by 2012 and 

unlikely to be operational by 2014, but could be up and running by 2018 assuming sufficient 

development work is completed and adequate monitoring is in place by then. 

Most of the recommended indicators are new. There are only 11 indicators that are currently 

operational:operational: eight (for Criteria 1.1, 1.2 and 4.3) are derived from existing indicators of seal 

abundance and distribution, two for Criterion 1.3: on grey seal pup production and on harbour 

porpoise bycatch (i.e. mortality caused by entanglement in fishing nets), and one (for Criteria 1.7) is 

based on the OSPAR Large Fish Indicator (LFI)  

There 33 indicators that could potentially be defined by 2012 and become operational by 2014 with 

little additional monitoring required.  

More substantial additional monitoring (described in detail in section 5.11) is required to make a 

further 32 indicators operational by 2018. However, 7 of these are duplicated between Descriptor 1 

and Descriptor 4, and 16 of the 25 unique indicators could be produced potentially from a single 

cetacean monitoring scheme. 

All state indicators for mobile species consist of species-specific values or trends. Indicators derived 

from mean trends of multiple species (such as existing UK terrestrial biodiversity indicators for 

seabirds and waterbirds) should not be used in the context of GES as it is difficult to set management 

targets against them.  

5.5.1. Indicators for criterion 1.1 Species Distribution and 1.2 Population Size  

There are currently no operational indicators of Distribution or Population Size (for Criteria 1.1 and 

1.2) of cetaceans, birds or fish in UK waters.  

Cetaceans – Research is currently being undertaken that will, by March 2012, provide a good 

indication of our ability to detect trends in cetacean distribution and abundance for the more common 

species, including the power to detect those trends. Once this information is available, it is hoped that 

indicators (and targets) for Species Distribution and Population Size of up to six cetacean will be 

operational by 2018.   
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Birds - Following  minor work, some  indicators of Species Distribution and Population Size should be 

defined by 2012 and operational by 2014. Such indicators will be those that are derived from existing 

data time-series that are supplied by ongoing monitoring schemes: for seabird breeding colonies, for 

wintering and migrating shorebirds and for coastal-breeding waterbirds.  Indicators should be 

developed for internationally important aggregations of waterbirds and seabirds at sea.  Seabird 

monitoring in the UK is limited mainly to providing information at colonies, and it is likely that 

additional monitoring will be required in offshore and inshore waters as part of the EU Birds Directive. 

The monitoring of seabirds at colonies provides the most cost-effective and precise information on 

their numbers and distribution compared to other monitoring methods. However, there are limitations 

in this approach to understanding how human pressures are affecting any measured changes; the 

monitoring does not occur at the location of the impacts in offshore waters and fluctuations at the 

colonies will be affected by changes in all of the areas used for feeding and maintenance by seabirds, 

not just the areas where the human pressures are occurring. Furthermore, monitoring at colonies 

provides no information on how the distributional range and population size of breeding species 

changes in UK waters outwith the breeding season, and provides no information at all for species that 

do not breed in the UK but visit our waters in important numbers during the non-breeding periods. 

The construction of indicators based on waterbirds and seabirds at sea is subject to the progress of 

the UK Seabird & Cetacean Monitoring Project, which is currently under development. If sufficient 

monitoring of waterbirds and seabirds at sea is instigated as part of the project, then indicators for 

these birds could be operational by 2018.   

Fish – Development of the fish indicators proposed in this report for Species Distribution and 

Population Size has been informed by a case study of times-series data on bottom-living (i.e. 

demersal) species in the North Sea collected by the first quarter International Bottom Trawl Survey 

(IBTS - see Annex 6 of this report). Similar demersal fish indicators could be developed from bottom-

trawl survey data from other UK seas and surveys.  Such data may also be used to develop a deep-

sea species indicator for beyond the shelf-break off NW Scotland. Bottom-trawl survey data also 

include pelagic species (herring, sprat, sandeels, etc) that could be used to provide indicators of 

pelagic fish abundance; indeed, some IBTS data are currently used in the management of fisheries 

for sprat and herring. The shoaling nature of most pelagic species means that they are more patchily 

distributed than demersal species, and as a result, pelagic fish abundance indicators derived from 

bottom-trawl data would only be reliable at large geographic scale (e.g. OSPAR Region).  In contrast 

to the IBTS, surveys of inshore fish species around the UK have not been systematic in temporal or 

geographic coverage. Further work is required to determine if the data that are available can provide 

robust indicators for inshore fish species. 

5.5.2. Indicators for criterion 1.3 Population Condition 

Birds - Two indicators are proposed for birds. Both bird indicators are derived from seabird breeding 

success, which is already monitored annually in some seabird species at colonies throughout the UK, 

with a time-series starting in the mid 1980s. A further bird indicator based on metrics of adult survival 

may also be possible but an expansion of current data collection and population modelling is required 

before such an indicator could be operational.   

Marine mammals - Direct measurement of productivity and survival rates are difficult, but an indicator 

on grey seal pup production is currently operational and an indicator for calf production in two inshore 

populations of bottle-nose dolphin is under development. There is perhaps greater scope for indirect 

indicators of Population Condition in marine mammals: indicators of mortality as a result of the main 

anthropogenic pressure – fishing bycatch.  An indicator of bycatch of harbour porpoise already exists; 

but there are also sufficient data from the UK Bycatch Monitoring Scheme to produce operational 

indicators by 2012 for bycatch of common dolphin, Atlantic grey seal and harbour seal.   
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Fish - An indicator based on „length at first maturity‟ was proposed under this criterion, but further 

research is required to determine if this metric would in fact provide an effective indicator of 

Population Condition.   

5.5.3. Indicators for criterion 1.7 Ecosystem Structure  

The only indicator proposed for Criterion 1.7 Ecosystem Structure is the Large Fish Indicator (LFI). 

The LFI was developed, as part of the OSPAR EcoQO pilot study carried out for the North Sea, 

specifically to assess the impact of fishing on the “health” of the demersal fish community. The 

indicator consists of the proportion (by weight) of demersal fish exceeding a specified length 

threshold (current thresholds are 40cm in the Greater North Sea and 50cm in the Celtic Seas OSPAR 

Regions).  Body-size is widely regarded as having at least as important a role to play in the processes 

structuring marine communities and controlling food web dynamics as species identity. Derivation of 

the indicator is described in detail in Greenstreet et al. (2011) and Shephard et al. (in press) and in 

Annex 6 of this report.  

5.5.4. Indicators for criterion 4.1 Productivity of key species or groups 

Birds and marine mammals  - Indicators proposed under D4 criteria 4.1 Productivity (production per 

unit biomass) of key species or groups are identical to some of the indicators proposed under 

criterion 1.3 Population condition (see Annex 7 for details). 

Fish - Criterion 4.1 was not considered relevant for fish (see above). 

5.5.5. Indicators for criterion 4.2 Proportion of selected species at the top of food webs 

For criterion 4.2 Proportion of selected species at the top of food webs, the Commission Decision 

specified only one indicator: the Large Fish Indicator (LFI) as developed under OSPAR and as 

proposed above under criterion 1.7. However, the LFI needs further modification to be an appropriate 

indicator under criterion 4.2, to include pelagic fish as well as demersal species.  Pelagic fish fulfil a 

key role in energy flow through marine ecosystems and therefore, should be included in a marine 

food-web indicator.  

5.5.6. Indicators for criterion 4.3 Abundance trends of functionally important selected 

groups/species 

Birds and marine mammals  - Indicators proposed under 4.3 Abundance trends of functionally 

important selected groups/species are identical to those indicators proposed above under criterion 

1.2 Population size.  

Fish - There are currently no operational fish indicators available for criterion 4.3, but these would be 

conceptually easy to derive from the species-specific trends in abundance used for indicators of 

criterion 1.2 Population Size (see above). However, considerable development is first required to 

assign species and size classes to the correct functional groups.   

 

 



          71 

 

Table 5-3 Recommended CRITERION targets for Birds, Marine Mammals and Fish, showing the level of operability of the indicators of each 

target. 

Full details of each indicator and indicator targets are given in Annex 7 to this report. The range given for each criterion target (e.g. 75-90%)  represent 

potential options for implementation. Numbers in brackets denote indicators under Descriptor 4 that are duplicates of indicators proposed under 

Descriptor 1.  

Component 

Commission 

Decision 

Criterion Criterion Target Target relevance 

No. of operational 

indicators (* defined 

by 2012) 

Now 

by 

2014* 

by 

2018 

Birds 1.1 Species 

distribution  

No major shifts or shrinkage in the population 

distribution of marine birds in 75-90%
 
of species 

monitored.  

Applicable to marine bird species 

from all functional groups, where 

population range is monitored. 

0 6 3 

1.2 Population 

size  

Changes in abundance of marine birds should be 

within individual target levels in 75-90% of species 

monitored.  

Applicable to marine bird species 

from all functional groups, where 

population size is monitored 

regularly.  

0 3 1 

1.3 Population 

Condition 

Annual breeding success of  black-legged 

kittiwakes should not be significantly different, 

statistically
a
,  from levels expected under 

prevailing climatic conditions (i.e. sea surface 

temperature); widespread seabird colony breeding 

failures should occur rarely (i.e. at <5-15% of 

colonies in no more than three years our of six); 

and mortality of marine birds due to fishing 

bycatch and aquaculture should be sufficiently low 

to not inhibit population size targets being met. 

Applicable to breeding seabird 

species that are notably sensitive to 

food availability and to those that 

suffer increased mortality as a 

result of anthropogenic pressure 

(e.g. By-catch, persecution, 

pollution etc) 

0 3d 2d 
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Component 

Commission 

Decision 

Criterion Criterion Target Target relevance 

No. of operational 

indicators (* defined 

by 2012) 

Now 

by 

2014* 

by 

2018 

Birds 4.1 Productivity 

(production per 

unit biomass) of 

key species or 

trophic groups  

Annual breeding success of  black-legged 

kittiwakes should not be significantly different, 

statistically
a
,  from levels expected under 

prevailing climatic conditions (i.e. sea surface 

temperature). 

Applicable to breeding seabird 

species that are notably sensitive to 

food availability (e.g. kittiwake) 0 (1)  

4.3 

Abundance/distr

ibution of key 

trophic 

groups/species 

Changes in abundance of marine birds should be 

within individual target levels in 75-90% of species 

monitored.  

Applicable to marine bird species 

from all functional groups, where 

population size is monitored 

regularly.  

0 (3) (1) 

Marine 

Mammals 

 

1.1 Species 

distribution  

In 75-90% of indicators  monitored, there should 

be no statistically significant contraction in the 

distribution of marine mammals. 

Currently this is applicable to both 

seal species and under 

development for 6 cetacean 

species
b
.  

4 0 6 

 1.2 Population 

size  

In 75-90% of indicators  monitored, there should 

be no statistically significant decrease in 

abundance of marine mammals. 

For the two seal species, this is 

approximately the same as the 

OSPAR EcoQOs. Insufficiently 

precise information is currently 

available for cetaceans but 

development for 6 species is 

expected by 2018
b
. 

2 1 6 
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Component 

Commission 

Decision 

Criterion Criterion Target Target relevance 

No. of operational 

indicators (* defined 

by 2012) 

Now 

by 

2014* 

by 

2018 

Marine 

Mammals 

 

1.3 Population 

condition 

There should be no statistically significant decline 

in seal pup production and bottlenose dolphin calf 

production; and there should be no adverse health 

effects from contaminants and biotoxins; and 

mortality of marine mammals due to fishing 

bycatch should be sufficiently low to not inhibit 

population size targets being met. 

This still needs further 

development, but is likely to be 

applicable to both seal species and 

3 cetaceans (harbour porpoise, 

bottlenose dolphin and short-

beaked common dolphin). 

2d 5d 4d 

 4.1 Productivity 

(production per 

unit biomass) of 

key species or 

trophic groups 

There should be  no statistically significant decline 

in seal pup production and bottlenose dolphin calf 

production. 

This is assessed annually for grey 

seals. Two sites are monitored for 

harbour seals. Data available for 

the inshore bottlenose dolphin 

populations of the moray Firth 

(1998) and Cardigan Bay (2005). 

(1) (2) 0 

 4.3 

Abundance/distr

ibution of key 

trophic 

groups/species 

In 75-90% of indicators  monitored, there should 

be no statistically significant decrease in 

abundance of marine mammals. 

For the two seal species, this is 

approximately the same as the 

OSPAR EcoQOs. Insufficiently 

precise information is currently 

available for cetaceans but 

development for 6 species is 

expected by 2018
b
 

(1) (1) 
1 + 

(6) 



 

 74 

 

Component 

Commission 

Decision 

Criterion Criterion Target Target relevance 

No. of operational 

indicators (* defined 

by 2012) 

Now 

by 

2014* 

by 

2018 

Fish 1.1 Species 

distribution  

The geographic and depth distribution of fish 

should meet individual indicator targets in a 

statistically significant proportion
c
 of species 

monitored. 

Applicable to all opportunistic and 

sensitive species, where monitoring 

data is sufficient. Indicator targets 

for sensitive species are dependant 

on whether criterion 4.2 target is 

met or not.  

  4  

 1.2 Population 

size  

The population abundance density and population 

biomass density of fish should meet individual 

indicator targets in a statistically significant 

proportion
c
 of species monitored. 

Applicable to all opportunistic and 

sensitive species, where monitoring 

data is sufficient. Indicator targets 

for sensitive species are dependant 

on whether criterion 4.2 target is 

met or not. 

 2  

 1.3 Population 

condition 

Target under development Applicable to all species sampled 

adequately in international and 

national bottom-trawl groundfish 

surveys 

 1 ? 

 

1.7 Ecosystem 

Structure 

More than 30% (by weight) of fish in the Greater 

North Sea and 40% (by weight) of fish in the 

Celtic Seas exceed a length of 40cm and 50cm 

respectively.  

Applicable to the demersal species 

assemblage of the Greater North 

Sea and Celtic Seas, with specified 

species composition in each case. 

1  1 
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Component 

Commission 

Decision 

Criterion Criterion Target Target relevance 

No. of operational 

indicators (* defined 

by 2012) 

Now 

by 

2014* 

by 

2018 

Fish 4.2 Proportion of 

selected species 

at the top of 

food webs 

A specified proportion (by weight) of fish in any 

defined marine region should exceed a stipulated 

length threshold.  

Applicable to the whole species 

assemblage of the Greater North 

Sea and Celtic Seas, but with 

specified species composition in 

each case. 

 1  

 4.3 Abundance 

trends of 

functionally 

important 

selected 

groups/species 

Target under development Applicable to all species sampled 

adequately in international and 

national bottom-trawl groundfish 

surveys 
  4  

NOTES 

a
 Targets for kittiwake breeding success equal 95% confidence limits  around a statistically significant relationship between breeding success of 

kittiwakes and local sea-surface temperature SST (in winter 2 years previous) at individual colonies (i.e. where 95% of breeding success values would 

lie if the relationship with SST is true). See Frederiksen et al. 2004  and 2007. 

b 
There are separate indicators for each species, except there are separate indicators for the offshore population of bottlenose dolphin and for the 

offshore population of bottlenose dolphin). 

c
 The proportion of species meeting their individual indicator targets should be sufficiently high that, based on the binomial distribution, there is a <5% 

probability of this happening by chance 

d 
includes pressure indicators and indicator-targets listed in Table 5-6 
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Table 5-4: Number of indicators under each GES criterion and for each mobile species 

component that are operational now, will be defined by 2012 and operational by 2014, or 

operational require substantial further development to enable then to be operational by 2018. 

Numbers in brackets denote indicators under Descriptor 4 that are duplicates of indicators proposed 

under Descriptor 1. See Notes below for details of additional monitoring where this is required. 

Criterion 

No. of operational indicators (*defined by 2012) 

Birds Fish Marine mammals 

Now 

By 

2014 

By 

2018 Now 

By 

2014 

By 

2018 Now 

By 

2014 

By 

2018 

1.1 Species 

distribution  
0 6 3a 0 4 0 4 0 6b 

1.2 Population 

size  
0 3 1a 0 2 0 2 1 6b 

1.3 Population 

condition 
0 3 2d 0 1 0 2 5 4c 

1.7 Ecosystem 

Structure 
0 0 0 1 0 1 0 0 0 

4.1 

Productivity of 

key species or 

trophic groups 

0 (1) 0 0 0 0 (1) (2) 0 

4.2 Proportion 

of selected 

species at the 

top of food 

webs 

0 0 0 0 1 0 0 0 0 

4.3 Abundance 

trends of 

functionally 

important 

selected 

groups/species 

0 (3) (1 a) 0 0 1 (1) (1) 1+(6b) 

Notes on Additional Monitoring requirements – for more details see section 5.11. 

a
 Indicators need to be developed for internationally important aggregations of waterbirds and 

seabirds at sea.  The construction of such indicators is subject to the progress of the UK Seabird & 

Cetacean Monitoring Project, which is currently under development.  

b
 The development of indicators for cetaceans is dependant on research that is currently being 

undertaken that will, by March 2012, provide a good indication of our ability to detect trends in 

cetacean distribution and abundance for the more common species, including the power to detect 

those trends. This based on a variety of data sources from international survey work (e.g. SCANS and 

CODA surveys), industry (e.g. surveys associated with potential windfarm sites) through to that 
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collected by voluntary organisations. Thereafter, a cetacean surveillance and monitoring programme 

will be further developed and costs established.  

c
To produce indicators on indicators on PCB and other organohalogenated contamination in harbour 

seal and harbour porpoise, and on algal toxin effects in seals, more systematic collection and more 

regular analysis of samples is required. 

d
 Expansion of monitoring of seabird bycatch on commercial vessels (spatial and frequency) and at 

fish farms. 
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5.6. Advice on setting baselines 

For birds, fish and marine mammals, the limited time series of data available (around 30 - 40 years) 

do not contain any values that represent a true „reference condition‟, i.e. from a point in time when 

anthropogenic influence on these animals was negligible.  Therefore, baselines set in the past or at 

current values in a time series are likely to be biased by certain anthropogenic impacts.   

As management measures are implemented to reduce anthropogenic impacts, the baseline values 

set in the past may no longer be appropriate for assessing GES.  For example, some seabird species 

are arguably more abundant as a result of food provided by wasteful fishing practices such as 

discarding. As the Common Fisheries Policy (CFP) moves towards eliminating discards, these 

species may decline in number and range beyond target levels and therefore fail to achieve GES.  

Baselines for mobile species should therefore be reviewed during every 6 year reporting cycle and 

amended if necessary to take account of any anthropogenic bias in previously set baselines.  

Baselines should also be reviewed regularly to ensure they take into account the inherent variance in 

the marine environment, and to ensure that the state of indicators at GES with respect to Descriptor 1 

is in accordance with „prevailing geographic, physiographic and climatic conditions‟.  As monitoring 

programmes develop and evidence increases, our understanding of the likely future impacts of a 

changing environment will enable us to set „smarter baselines‟ that can account for such changes, but 

it is not possible to do this on the basis of current data.  It is not possible to do this on the basis of 

current data except in the case of the indicator of annual breeding success of kittiwakes (for Criterion 

1.3 Population Condition).  The baseline for this indicator is derived from a statistically significant 

relationship between breeding success at a kittiwake colony and the temperature of the sea where 

they forage (from Frederiksen et al. 2004, 2007 – see figure 5-1. The relationship is thought to be the 

result of temperature impacts on the amount of sandeels that are produced each year and are then 

available for kittiwakes to feed on. 

The approach to baseline setting varies between the three component groups of mobile species, but 

also within them depending on the criterion being assessed (see below).  

5.6.1. Baseline setting for bird indicators  

Baselines for indicators of Species Distribution (criterion 1.1) and for Population Size (criteria 1.2 & 

4.3) should be set in the past at a time when anthropogenic influence on a particular species was 

thought to be minimal. Guidelines are given in Annex 4 for setting an appropriate value in the past to 

use as a baseline. The baseline setting approach for indicator on kittiwake breeding success for 

criteria 1.3 and 4.1 is described above and shown in Figure 5-2.  

5.6.2. Baseline setting for marine mammal indicators 

Baselines for indicators of Species Distribution (criterion 1.1) and for Population Size (criteria 1.2 & 

4.3) should be based on the best available data (e.g. the absolute abundance estimates provided for 

the European continental shelf during the SCANS II survey in 2005 for cetaceans) or should be 

strongly linked to those of the OSPAR EcoQOs (e.g. seal abundance and pupping estimates). No 

baselines are recommended for the indicators of Population Condition (1.3) and on bycatch, due to 

the target-setting approach used (see below). 

5.6.3. Baseline setting for fish indicators 

Fish species were organised into functional groups dependent on their ranking along an axis of 

sensitivity to human activity induced mortality (see above). The more sensitive a species, the earlier it 

is likely to have been affected by such activity and the greater the overall impact. Consequently there 

was little justification for selecting any particular year in any survey‟s relatively short (relative to the 

historic duration of fishing activity for example) time series as a baseline.  Baseline values for each 

fish species-specific indicator under criteria 1.1 and 1.2 were determined as the mean range, 
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abundance or biomass metric value for each species throughout the whole time-series.  Within each 

species-specific indicator, the annual metric values (e.g. population biomass of species S in year Y) 

were converted into standard units relative to the baseline: called „standardised deviates‟ (see Annex 

6 for methods of calculation). This means that when plotted on the same graph, the trends for all 

species lie on the same scale with a common baseline of zero (see Figure 5-2).  This standardisation 

makes target-setting much simpler across the 50 species included in the fish indicators (see below).  

For the Large Fish Indicator (criteria 1.7 Ecosystem Function), a procedure for determining reference 

periods has been developed, The reference period for each different region under consideration 

represents the time when fishing exploitation of that community was generally deemed to be at 

sustainable levels.  Thus reference periods may differ in different regions. In the North Sea, the early 

1980s was deemed to be the reference period, whilst in the Celtic Sea the reference period was 

considered to be the late 1980s. These reference periods were used to set baselines of 0.3 for the 

North Sea LFI and 0.4 for the Celtic Sea LFI (see below).   

If, when using the LFI to address the food web Criterion 4.2 - Proportion of selected species at the top 

of food webs, different species compositions are analysed, for example the inclusion of pelagic 

species, the indicator applied to each marine region or survey may need to be redefined (an 

alternative length threshold to define large fish) and the baseline will almost certainly change.   

 

 

 

Figure 5-1 Approach to setting the baseline and targets for the proposed indicator on annual 

breeding success of kittiwakes (for Criterion 1.3 Population Condition).   

Baseline is predicted from a statistically significant relationship between kittiwake breeding success 

and sea surface temperature (SST) two winters previously (from Frederiksen et al. 2004).  Targets are 

bounded by the 95% confidence limits of the relationship i.e. the values of breeding success expected 

in 95% of cases at a certain prevailing sea-surface temperature.    
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Figure 5-2  Trends in angler fish, spurdog and spotted ray annual biomass (on a log scale) in 

(A) empirical units (i.e. grams per 30km2 of sea surveyed) and in (B) standard units (i.e. 

standardised deviates).   

Standardising the units in (B) converts all the species-specific indicators to the same scale on the y-

axis, where 0= the baseline.   
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5.7. Advice on setting state targets 

Recommended Criterion targets for birds, fish and marine mammals are given in Table 5-3Error! 

Reference source not found..  Many of these criterion targets are qualitative, but are underpinned 

by quantitative targets set on each constituent indicator.  Full details of each these „indicator-targets‟ 

are given in section Annex 7 to this report. 

5.7.1. Target-setting for bird indicators 

The criterion targets for Species Distribution (1.1) and Population Size (1.2, see also Criterion  4.3) 

should be set as a proportion of species-specific indicators that have met their individual targets. The 

proposed criterion target option is 75%-90% of species that are monitored (see Table 5-3).  The lower 

limit of 75% is taken from the OSPAR draft EcoQO on seabird population trends (ICES 2008): if less 

than 75% of species indicators had not achieved their target, the seabird community would  possibly 

be in poor health and suitable action would be instigated (i.e. research or remedial measures).  Given 

that ICES (2008) considered 75% to be the limit below which remedial action should be instigated, the 

option of a higher target, up to 90%, is more likely to equate to GES.   

Targets for individual bird indicators should be set as a deviation from the respective baseline. Setting 

indicator-targets for bird distribution and abundance should follow  the approach used in the OSPAR 

draft EcoQO on seabird population trends (see ICES 2008, 2010): target values for the deviation from 

the baseline can a) be varied according to the ability of species to recover from declines; and/or b) 

include a target value for positive deviations, where population increase or range expansion may have 

an impact on GES of the wider marine bird community (e.g. species that depredate other birds and 

benefit from anthropogenic food sources).  

The target deviation for kittiwake breeding success (for Criteria 1.3) should be defined by the 

statistical confidence around the baseline (see above and figure 5-1), in five years out of six, which 

allows for occasional years when natural stochastic events (e.g. heavy rainfall) may depress breeding 

success.  There is good evidence to show that anthropogenic activities (i.e. fishing) can depress 

breeding success below what would be expected from the prevailing sea-surface temperature, which 

is expressed as the baseline and targets for this indicator (see Annex 4 and Frederiksen et al. 2004, 

2007, 2008). Hence if kittiwake breeding success falls below target levels, anthropogenic activities are 

likely to be exerting significant pressure on these and other species of breeding seabirds. In time, 

further research could enable similar targets to be applied to the breeding success of other species. In 

the mean time we propose a „monitoring target‟ that would highlight successive years of widespread 

breeding failure in other species of seabird breeding in the UK: Less than 5-15% of colonies failing 

per year in more than three out of six-years.  This would highlight potential problems in other species 

and comparison with the kittiwake indicator would help determine if natural or anthropogenic factors 

were causing colonies to fail. 

5.7.2. Target-setting for marine mammal indicators 

Target-setting for the criteria Species Distribution (1.1) and Population Size (1.2, see also criterion 

4.3) and Population Condition (1.3) and their constituent indicators, followed the approach used in the 

OSPAR EcoQOs on seal population trends and harbour porpoise bycatch (see Table 5-3). Targets for 

each indicator should be set at an acceptable value below the baseline (see Annex 5 of this report for 

more detail).  Criterion level targets for Species Distribution (1.1) and Population size (1.2 & 4.3), like 

the bird targets, are based on a proportion of indicators meeting their indicator targets and the same 

option of 75%-90% is proposed (Table 5-3).  Up until 2018, there are unlikely to be any indicators for 

cetaceans so the criterion target will be based on only indicators for the two seal species.  In order to 

meet GES for each criterion, corresponding indicator targets for both seal species would need to be 

met. 
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5.7.3. Target-setting for fish indicators 

Target setting in relation to GES for Species distribution (1.1) and Population Size (1.2) was 

constrained by not having definite baselines for the range, abundance and biomass of individual fish 

species. Hence the targets proposed for Species Distribution and Population Size are directional 

targets that conservation management should aim to achieve.  The direction (i.e. increase or 

decrease) of a target value for each indicator should be determined by a) whether or not GES has 

been achieved and b) whether the species is „sensitive‟ or „opportunistic‟ (see functional groups 

above). 

The Large Fish Indicator (LFI) supports the OSPAR EcoQO for fish communities. Therefore a key part 

of its development was to identify appropriate target values for each marine region. A baseline period  

was identified representing the last point in time when the state of fish stocks across the whole 

demersal fish community were generally deemed to be in a sustainable condition: during the early 

1980s in the Greater North Sea and during the late 1980s in the Celtic Seas. Since the LFI EcoQO 

targets represent the “sustainably exploited” state of each fish community, these EcoQO targets are 

equivalent to the state of the demersal fish community at GES. 

The LFI should therefore, be used to assess if the fish community is at GES or sub-GES (see above).  

If the fish community is at GES, management should aim to conserve the current state, whereas if the 

community was considered to be sub-GES, management should aim to enhance the state of the 

community.   

For the example of the demersal fish community in the North Sea presented in Annex 6 of this report, 

if under criteria 1.7 Ecosystem structure, the fish community is deemed to be sub-GES, indicator 

targets for sensitive species should reflect the need to encourage an increase in their abundance.  If 

the fish community is considered to be at GES (for criterion 1.7), then targets should reflect the need 

to ensure that populations of sensitive species are maintained and do not decline as a consequence 

of human activity. Conversely, opportunistic species may well be over-represented in perturbed 

communities, and even when the fish community is at GES (for criterion 1.7), an increase in their 

abundance should be undesirable. Therefore, targets for opportunistic species should at all times 

reflect the need to ensure that populations of these species do not increase.   

The indicator targets should then be set accordingly as shown in Table 5-5 (more details in Annex 6 

of this report). 

As with the bird criterion targets for Species Distribution (1.1) and Population Size (1.2), those for fish 

are set as a proportion of species-specific indicators that have met their individually-set targets.  But 

because fish indicators are expressed as standardised deviates, it is possible to assign a statistical 

probability of each species-specific indicator attaining the relevant indicator target (for methods see 

Annex 6).  Since we know the probability of an individual indicator meeting its target, and we know the 

number of individual species-specific indicators, we predict (using binomial statistical analysis) the 

maximum number of species expected to reach their targets purely by chance in 95% of cases, and 

expect our criterion target to be met if more than this number of indicators meet their targets (i.e. there 

would be a less than 5% probability of this happening by chance).  
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Table 5-5: Target setting approach for species-specific fish indicators of and Species 

Distribution (1.1) and Population Size (1.2).  GES is determined using the Large Fish Indicator 

(Criteria 1.7). 

Fish 

functional 

group Scenario Target setting approach Indicator target 

Opportunistic 

r-type species 

At any 

time 

the distributional range or 

abundance indicator should not 

exceed, and ideally be less than, 

the distributional range or 

abundance indicator long-term 

average value by x amount. 

The most recent standardised 

deviate of the log-abundance 

indicator should not exceed, and 

ideally be less than, the long-term 

time series mean (standardised 

deviate ≤0.0). 

Sensitive k-

type species 

sub-GES  

the distributional range or 

abundance indicator should be 

increasing and therefore be above 

the long-term average value by x 

amount. 

The most recent standardised 

deviate of the log-abundance 

indicator should exceed +0.5. 

GES 

the distributional range or 

abundance indicator should not 

be decreasing and ideally be 

greater than the long-term 

average value. 

The most recent standardised 

deviate of the log-abundance 

indicator should equal or exceed 

the long-term time series mean 

(standardised deviate ≥0.0). 

 

5.8. Advice on setting pressure targets 

Pressure targets for birds and marine mammals have been recommended (see below and Table 5-6) 

where at least one of the following is true: 

a. Where there is no suitable target recommended under one of the other Descriptors for a 

pressure that has the potential to stop or hinder the biodiversity state target being achieved 

(under D1 or D4), and/or 

b. where a pressure is easier to measure than state and where the link between a pressure and 

a state indicator is understood. 

Pressure indicators may monitored concurrently with state indicators, which would help to determine 

the nature of the impact of the pressure on state. 

5.8.1. Pressure targets for birds   

Two pressure indicators and their indicator targets are proposed for birds (see Table 5-6):  

i. Non-native mammal presence on island seabird colonies: Breeding bird colonies are 

vulnerable to their eggs and young being killed by non-native mammals, such as rats and 

mink, on islands; this can reduce breeding success, breeding numbers and destroy colonies. 

The target on invasive mammals, if met through eradication and quarantine measures, should 

make targets for population size and species distribution easier to attain, by directly removing 

a pressure and by creating more habitat than is currently available to breeding seabirds. This 
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indicator could easily be defined by 2012; a list of „key‟ colonies is proposed in Ratcliffe et al. 

(2009). Most of these key sites are Special Protection Areas (under the Birds Directive) so a 

programme of monitoring could be instigated as part of existing site-condition monitoring 

undertaken by the responsible Country Agency.  

ii. Mortality of seabirds from fishing (bycatch) and aquaculture: Marine birds are long-lived and 

slow to reproduce, therefore any increase in adult mortality would make targets for population 

size more difficult to attain.  Adult survival rates of marine birds are difficult to measure. In the 

absence of an effective indicator and target for survival rates, it would make sense to set a 

target against what is believed to be the main anthropogenic cause of adult mortality in 

marine birds.  There are a few data on seabird bycatch collected as part of the Cetacean 

Bycatch Monitoring Scheme, but insufficient to define an indicator and targets by 2012.  

Systematic monitoring of seabird bycatch on commercial vessels (spatial and frequency), and 

at fish farms, will need to be instigated before any such indicators and targets can become 

operational by 2018.  The target for this indicator contribute directly to the criterion target for 

Population condition (1.3) of birds. 

5.8.2. Pressure targets for Marine Mammals   

Three types of pressure indicators and their indicator targets are proposed for marine mammals (see 

Table 5-6 and Annex 7):  

i. Bycatch:  Bycatch of cetaceans is recognised globally as the most significant anthropogenic 

impact on this charismatic group of species. Annual assessment of the bycatch of a variety of 

species (including cetaceans, seals, basking sharks and seabirds) is ongoing through the UK 

bycatch monitoring project required by EU Regulation 812/2004, the Habitats Directive and 

ASCOBANS. One indicator and target on harbour porpoise bycatch is currently operational, 

while three others are expected to be by 2014 (Table 5-6). 

ii. PCB and other organohalogenated contamination: Law et al (2010) indicated that summed 

PCB concentrations in UK harbour porpoises are declining only slowly from 1991-1997 and 

then levelled off up to 2005 as a result of a ban on the use of PCBs which began more than 

two decades ago (Law et al 2010a). This decline is much slower than that observed for 

organochlorine pesticides (such as DDTs and dieldrin). There are also regional differences in 

PCBs and OC pesticide levels within UK waters (lower levels in Scotland), possibly reflecting 

differences in diffuse inputs and transfer between regions, e.g. via the atmosphere. The 

reason for the slow PCB decline is not known but likely to involve continuing diffuse inputs 

from e.g. PCB-containing materials in storage, construction and in landfills, and to the 

substantial reservoir of PCBs already in the marine environment. Further efforts to limit or 

eliminate PCB discharges to the marine environment are still needed.  Work undertaken 

through the UK stranding scheme (CSIP) has demonstrated that harbour porpoises dying as 

a result of infectious disease had significantly higher levels of PCBs than healthy porpoises 

that die as a result of traumatic deaths (e.g. bycatch or bottlenose dolphin kills). Total PCB 

levels greater than 17 mg/kg lipid have been identified as the critical level at which PCBs 

begin to affect porpoise health. Targets for contaminant levels in harbour seals are also 

proposed under criterion 1.3 Population Condition.  

iii. Algal biotoxins in seals: Assessment of toxin levels in seal urine and faeces will provide 

information on the responses of seals to algal biotoxins, which have been linked to, for 

example, euthrophication.  Before targets can be set, systematic monitoring and analysis is 

required to better understand the effect of biotoxins on seal health and its links to 

anthropogenic activities. 
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Table 5-6 Recommended PRESSURE targets for Birds, Marine Mammals and Fish, showing the level of operability of the indicators of each target.  

Full details of each indicator and indicator targets are given in Annex 7. 
1
Pressures and impacts are as listed in Table 2, Annex 3 of the Directive 

 

MSFD Pressure and impact
1
 Pressure Target Target relevance 

No. of operational 

indicators (* defined 

by 2012) 

Component Now 

by 

2014* 

by 

2018 

Birds Biological disturbance: 

introduction of non-indigenous 

species and translocations 

No non-native mammals on key 

island seabird colonies 

All key islands identified by Ratcliffe at 

al. (2009). 

0 1 0 

Biological disturbance: selective 

extraction of species, including 

incidental non-target catches 

(e.g. by commercial and 

recreational fishing). 

Estimated mortality as a result of 

fishing bycatch and aquaculture 

entanglement does not exceed levels 

that would prevent targets for 1.2 

population size from being achieved. 

All marine birds susceptible to being 

caught and killed by commercial fishing 

and by being entangled and killed in 

aquaculture structures.  

0 0 1 

Marine 

Mammals 

 

Biological disturbance: selective 

extraction of species, including 

incidental non-target catches 

(e.g. by commercial and 

recreational fishing). 

Annual bycatch rate is reduced to 

less than 1.7% (or 2% for seals) of 

best population estimate. 

Taken from harbour porpoise OSPAR 

EcoQO and applied to common dolphin 

and to Atlantic grey seal and harbour 

seal. 

1 3 0 

Contamination by hazardous 

substances: Introduction of 

synthetic compounds. 

PCB and other organohalogenated 

contamination in are below estimated 

threshold levels for adverse health 

effects. 

Two indicators: on harbour porpoise and 

on harbour seal. Total PCB levels 

greater than 17 mg/kg lipid begin to 

impact on the immune system of 

porpoises and seals respectively 

0 0 2 
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MSFD Pressure and impact
1
 Pressure Target Target relevance 

No. of operational 

indicators (* defined 

by 2012) 

Component Now 

by 

2014* 

by 

2018 

(Jepson et al 2005, Ross et al. 1996). 

Marine 

mammals 

Nutrient and organic matter 

enrichment: Inputs of fertilisers 

and other nitrogen and 

phosphorus-rich substances. 

Target to be developed for estimates 

of exposure by seals to algal toxins. 

Assessment of toxin levels in seal 

faeces will provide information on the 

exposure of seals to the toxins produced 

by harmful algal blooms which appear to 

be increasing in many areas throughout 

the world, including the UK, due to 

changes in the environment and 

increases in nutrient input to the marine 

environment.  

0 0 1 
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5.9. Advice on the evidence base 

There is a strong evidence base for the criterion targets proposed for Seal Species Distribution (1.1), 

Population Size (1.2) and Population Condition (1.3) and their constituent indicators. The core areas 

for the UK grey seal population have been regularly monitored since c1960s and for harbour seals 

since 1988. Of course these targets could not be used to estimate GES in marine mammals more 

generally since they do not include any indicators of the state of cetacean populations in UK waters. 

The bycatch pressure target does include both seals and cetaceans and is based on robust annual 

estimates of bycatch that have been made since 2005, although the recording of bycatch was initiated 

through a variety of research projects in the mid 1990s (Northridge et al., 2007; SMRU, 2008, 2009, 

2010).  

For criterion targets on species distribution (1.1) and population size (1.2 & 4.3) for marine birds there 

is strong evidence that the species trends that make up the indicators for the targets are accurate, 

and sufficiently precise, at least those for populations of seabirds breeding in the UK. Pilot work for 

the EcoQO on seabird population trends in the Celtic Seas has demonstrated that the target and 

baseline methods provide a reliable indication of the state of seabird communities.  Indicators of other 

marine bird populations (e.g. over-wintering seaduck) would make the target more indicative of GES 

across the whole diversity of the marine birds in UK waters.   

The target for kittiwake breeding success (1.3, population condition) should be a key indicator for the 

determination of GES for birds strongly associated with small shoaling fish populations, given the 

significant evidence available from colonies in E Scotland and NE England where sandeel fishing 

during 1991-98 was strongly correlated with significantly depressed breeding success (Frederiksen et 

al. 2004, 2007).  Since this sandeel fishery was closed in 2000, breeding success continues to be 

within the proposed GES target levels (Frederiksen.et al. 2008)  

There is very strong evidence from around the UK and the rest of the world that should the proposed 

non-native mammal pressure target for island seabird colonies be adopted that it will contribute 

towards GES.  The removal of rats from islands is highly likely to lead to increases in numbers of 

some internationally important populations of seabird breeding in the UK; namely ground-nesting 

species such as Manx shearwater, European storm-petrel and Atlantic puffin. By providing more safe 

nesting sites, it will enable many species of seabird to breed closer to where the food is and help 

mitigate against the impacts of fishing and climate change on food availability.  

The large fish indicator has been developed and rigorously tested over a period of more than ten 

years. The logic underpinning each development stage has been clearly described (Greenstreet 

2008; Greenstreet et al. 2011), making the index readily transferable for use in other marine regions 

and can make use of existing survey data sets (Shephard et al., in press). It was developed principally 

as an indicator of the impact of fishing disturbance on the state of demersal fish communities, and as 

such it is the indicator on which the current OSPAR EcoQO for fish communities is based. This makes 

it an ideal indicator to support criterion 1.7 composition and relative proportions of ecosystem 

components. However the LFI has explicitly been stipulated as an indicator to support criterion 4.2 

Proportion of selected species at the top of food webs. Evidence supporting the use of the LFI in this 

way resides in the almost universal acceptance of size-based aquatic food web theory, which 

considers that body-size, rather than species identity, plays the critical role among the processes 

determining marine community structure and controlling food web dynamics. However, the 

relationship between variation in the LFI and actual changes in food web dynamics and shape has yet 

to be explicitly examined. 

Overall, the theoretical relationship between fish species life-history traits and sensitivity to human 

pressures that increase the number of deaths in a population above background natural rates has 

been well established, with many examples described in the scientific literature. Similarly, the 
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proliferation of small opportunistic species under circumstances of increased natural or human 

induced pressure, are also well documented.  

5.10. Advice on gaps  – functional groups and specially protected 

species 

All of the gaps mentioned below are caused by insufficient data having been collected for certain 

groups of species.  Filling these gaps has substantial monitoring implications – see below.   

5.10.1. Gaps in targets and indicators for functional groups 

Birds - Marine Bird indicators and targets in operation by 2012 are likely to be limited to breeding 

seabird populations and to a few species of wintering shorebirds that predominate outside estuaries. 

The functional group „inshore benthic feeders‟ i.e. seaduck, are not represented by these indicators 

and targets. Neither are internationally important inshore and offshore aggregations of seabirds and 

waterbirds that forage in UK waters throughout the year, including half of the eight listed species of 

marine birds, such as the critically endangered Balearic shearwater.  

Marine Mammals - No cetacean targets are likely to be operational until 2018 and these will be for the 

six most common species found in UK waters. There are unlikely to be any operational targets or 

indicators for less commonly seen species (which are all „listed species‟) because, in the foreseeable 

future, there are unlikely to be sufficient data to construct and reliably assess them. These include all 

Mysticeti (with the exception of minke whale) and most Odontoceti (except harbour porpoise, short-

beaked common dolphin, bottlenose dolphin, white-beaked dolphin and long finned pilot whales) 

species. 

Fish - The recommended fish indicators and targets have been developed using data on demersal 

species in the Greater North Sea. However, the approach for setting these targets and constructing 

the indicators could be applied to pelagic species, coastal species and deep water species and in 

other regional seas as long as robust monitoring data exists. Where state data are lacking for some 

fish communities, there should be a reliance on targets for Descriptor 3 – Commercial Fish, to define 

GES. 

Cephalopods – As mentioned earlier, this report has not been able to recommend targets or 

indicators for squid and octopi, but development of these is required to complete the assessment of 

GES under Descriptors 1 and 4.  

5.10.2. Gaps in targets and indicators for listed species 

Birds – Four of the listed bird species (see Annex 1) are currently monitored and will be included in 

indicators proposed above: Purple sandpiper (Calidris maritima), Little Tern (Sterna albifrons), 

Roseate tern (Sterna dougallii) and Black-legged kittiwake (Rissa tridactyla).  

The other four listed species all occur in UK marine waters outside the breeding season and require 

monitoring at sea: Great Northern diver (Gavia immer), Slavonian grebe (Podiceps auritus), Smew 

(Mergellus albellus) and Balearic shearwater (Puffinus mauretanicus).  Inclusion of these species 

in the indicators proposed above, is reliant on the implementation of new monitoring, currently being 

developed by development by the UK Seabird & Cetacean Monitoring Project.  

Marine Mammals – all species of marine mammal in UK waters are listed (see Annex 1of this report). 

The indicators and targets proposed above, cover the two seal species and six of the cetacean 

species. All other species are considered too scarce to be able to monitor effectively to produce 

indicators of abundance or distribution. 

Fish - Only six of the listed fish species in Annex 1 of this report are sampled adequately in the ICES 

Q1 International Bottom Trawl Survey according to the analysis of data in the Greater North Sea sub-

region (see Annex VI). Deep water trawl surveys of the west coast and Rockall would be expected to 
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provide species-specific indicators of three additional listed species for Criteria 1.1 Species 

distribution and 1.2 Population size: orange roughy (Hoplostethus atlanticus), leafscale gulper shark 

(Centrophorus squamosus) and Portuguese dogfish (Centroscymnus coelolepis).  White skate 

(Rostroraja alba), bluefin tuna (Thunnus thynnus) and gulper shark (Centrophorus granulosus) are too 

scarce in UK waters for any monitoring to produce an effective indicator of distribution or abundance. 

Of the anadramous/catadramous species listed in Annex II of the Habitats Directive, houting 

(Coregonus lavaretus oxyrinchus) is now extinct from UK rivers and sturgeon (Acipenser sturio) is too 

scarce in the UK for any monitoring to produce an effective indicator of distribution and abundance.  

Four other species are assessed in terms of Favourable Conservation Status under the Habitats 

Directive: allis shad (Alosa alosa), twaite shad (Alosa fallax), river lamprey (Lampetra fluviatilis) and 

sea lamprey (Petromyzon marinus).  The FCS assessments are all based on data collected in 

freshwater or in estuaries, there are no data available to construct effective indicators of distribution or 

abundance at sea.  All of the species in this paragraph are included in UKBAP; achievement of GES 

in the marine environment for the species would almost certainly be enhanced by the implementation 

of their Species Action Plans. 

FCS assessments for Atlantic Salmon (Salmo salar) are only required from freshwater, under the 

Habitats Directive. Salmon are also included on OSPARs list of threatened and declining species. No 

data are available for salmon at sea that could provide indicators of abundance and distribution.  

There may be potential to develop MSFD indicators and targets for long-snouted seahorse 

(Hippocampus guttulatus) and short-snouted seahorse (Hippocampus hippocampus), which have 

been monitored by the Seahorse Trust off the south coast of England since 1994.  Similarly, 

indicators and targets may be derived from monitoring of basking shark (Cetorhinus maximus) 

sightings in UK waters that have been co-ordinated by the Shark Trust and the Basking Shark Project. 

Access to both these privately owned datasets would need to be negotiated with the data custodians 

before any development of such indicators could take place. 

Angel shark (Squatina squatina) and porbeagle shark (Lamna nasus) are both listed on OSPARs 

threatened and declining species and may be locally common or common in UK waters. There are 

insufficient data available to construct indicators and targets for the distribution and abundance of 

these species.  Angel sharks and porbeagle sharks, are protected under EU legislation from being 

fished for, retained on board or landed by commercial vessels. If bycaught they must be released 

alive wherever possible. In UK waters it is illegal for recreational anglers to kill either of these species. 

This legislation removes major pressures from these species, however it is not possible to say 

whether they are moving towards GES as unintentional discard mortality and fisheries outside the EU 

(in the case of porbeagle) may have significant impacts on these species. 

5.11. Advice on monitoring implications 

5.11.1. Indicators that are operational now or could be by 2014 

For those indicators that are currently in operation or will be by 2014, it is imperative that existing 

monitoring and data flows are continued to ensure that indicators of GES can be reported against. 

Mammals - Seal monitoring is currently funded by the Natural Environment Research Council 

(NERC). NERC has indicated that the budget for this work will be reduced over the next 3-4 years by 

up to 25%. This will reduce the number of seal colonies that can be monitored and/or the regularity of 

monitoring at each site and thus the confidence in indicator values, making it more difficult to assess 

whether targets have been met or not.  

UK Bycatch Monitoring is funded for the next three years (April 2011 to April 2014) through a joint 

project of Defra and the Devolved Administrations which is being undertaken by the Sea Mammal 

Research Unit. Similarly for the UK stranding scheme. 
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Birds - Annual monitoring of breeding seabird colonies and of wintering shorebirds is undertaken 

largely by volunteers as part of the JNCC-funded Seabird Monitoring and the Wetland Bird Survey 

(WeBS), which is co-funded by JNCC, RSPB, BTO and WWT. Some expansion of WeBS and 

associated surveys is needed to better survey non-estuarine coasts.  Bird indicators of Species 

Distribution (1.1) may require the continuation of breeding seabird censuses every 10-15 years, the 

next is due around 2015 and would cost around £0.5 million plus a large in-kind and volunteer input 

over 4 years.  Work is currently on-going to explore the scope and need. 

Fish - The indicators proposed for fish were developed from data from the Q1 International Bottom 

Trawl Survey (IBTS) in the Greater North Sea. These indicators should be applied to data from other 

groundfish surveys conducted in UK waters. Cessation of any key survey could potentially mean the 

immediate loss of all indicators used to assess the status of fish in respect of D1 and D4 in a region. 

Similarly, major survey redesigns may affect indicator values, potentially altering the relationship 

between current indicator values obtained using the new design and baseline and target values based 

on data collected using the older design. Under these circumstances GES may need to be redefined. 

5.11.2. Filling major gaps in monitoring 

Filling the gaps described in the section above have the following monitoring implications: 

i. New monitoring of internationally important inshore and offshore aggregations of marine birds 

and cetaceans is currently under development. The JNCC is developing advice to Defra and 

the devolved administrations on options for monitoring marine biodiversity as part of its 

Marine Biodiversity Monitoring Research and Development Programme.  It is anticipated that 

a programme of work will be required for monitoring the distributional range and population 

size of marine birds and cetaceans in inshore and offshore waters in order for the UK to meet 

its obligations under a number of European directives and international agreements. 

Specifically for birds and cetaceans, monitoring and surveillance are required at sea as part of 

the EU Habitats and Species Directive (1992), the EU Birds Directive (1979), the Agreement 

on the Conservation of Small Cetaceans of the Baltic and North Seas (ASCOBANS) and the 

African and European Waterbird Agreement (AEWA), in addition to the very similar 

requirements of the Marine Strategy Framework Directive. It is clear that the UK‟s response 

so far for providing information on the distributional range and population size for cetaceans 

does not meet the requirements for favourable conservation status reporting under the 

Habitats and Species Directive, and that additional targeted monitoring will be required. There 

is currently no systematic monitoring of inshore waterbirds in the UK and  at-sea seabird 

monitoring is limited mainly to providing information at colonies, and it is likely that additional 

monitoring will be required in offshore and inshore waters as part of the EU Birds Directive. 

Monitoring of the UK‟s waters for these top predators is likely to utilise information from a wide 

variety of sources in order to make surveys cost-effective, such as from volunteers, marine 

industries supplemented by targeted information commissioned to fill remaining gaps in data 

provision from. Data collection surveys can be combined for seabirds and for cetaceans in 

most cases at no additional cost. The costs of a cetacean surveillance programme to meet 

the various legal requirements and agreement obligations (e.g. ASCOBANS and OSPAR) are 

currently unknown. Research is currently being undertaken that will, by March 2012, provide a 

good indication of our ability to detect trends in cetacean distribution and abundance for the 

more common species, including the power to detect those trends. This based on a variety of 

data sources from international survey work (e.g. SCANS and CODA surveys), industry (e.g. 

surveys associated with potential windfarm sites) through to that collected by voluntary 

organisations. Thereafter, a cetacean surveillance and monitoring programme will be further 

developed and costs established.  

ii. Expansion of monitoring of seabird bycatch on commercial vessels (spatial and frequency) 

and at fish farms. 

iii. Monitoring of non-native mammal presence/absence at key island seabird colonies. 
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iv. In order to produce indicators on PCB and other organohalogenated contamination in harbour 

seal and harbour porpoise, there needs to be more systematic sampling of carcasses from 

outside Scotland and regular analysis of all archived and new samples. The UK stranding 

scheme (CSIP) currently collects tissue samples from stranded porpoises. Analysis of these 

are undertaken on an ad hoc basis when funding becomes available. Most recent costing 

indicated approximately £26k to complete data set to 2010, and £7.5k per annum to 2013. 

v. An indicator of algal toxin effects on seal health would require systematic sample collection 

(of seal scats) that is regularly undertaken and is representative of seal distribution in the UK.   

Additional funds would be required for toxin analysis of the samples. 

vi. New monitoring of internationally important inshore and offshore aggregations of seabirds and 

waterbirds that forage in UK waters throughout the year, including listed species is currently 

under development by the UK Seabird & Cetacean Monitoring Project. The cost of 

implementation are likely to be high but could be substantially reduced by combining with 

IBTS and other offshore surveys. 

vii. Expansion of monitoring of seabird bycatch on commercial vessels (spatial and frequency) 

and at fish farms. 

viii. Monitoring of non-native mammal presence/absence at key island seabird colonies. 

ix. In respect of fish, groundfish surveys (on which the proposed targets and indicators are 

based) are not ideal sources of data for coastal fish communities. No targets are currently 

proposed for these communities. If these are required then some additional analysis will be 

necessary before the full implications with regard to additional coastal monitoring needs can 

be assessed. Most analyses of groundfish survey data to assess variation in the state of fish 

communities have focused on changes in demersal fish communities. Pelagic species are 

sampled in groundfish surveys and the indicators currently proposed can equally well be 

applied to pelagic species. However, differences in the sampling probability of pelagic species 

in survey trawls, compared to demersal species, may well mean that pelagic species 

assessments should not be attempted at too fine a spatial resolution. Cephalopods are 

sampled in groundfish surveys and several studies have examined trends in cephalopod 

populations using such data. However, if groundfish survey data are to provide the basis for 

cephalopod indicators, it will be essential to ensure that data on cephalopods are recorded to 

the same level of reliability as fish data.  

5.12. Summary 

 Indicators, indicator-targets and criterion targets for mobile species are proposed for criteria 1.1, 

1.2 and 1.4 under Descriptor 1 and for each criteria under Descriptor 4.   

 No targets or indicators are proposed for cephalopods; further work is required, but such 

indicators and targets would be an important part of assessing GES under Descriptors 1 and 4.  

 Reptiles (i.e. marine turtles) are scarce in UK waters, but leatherback turtles do occur annually.  

Despite their occurrence,, leatherbacks are considered too scarce to monitor their numbers 

effectively or to assess their state in UK waters using targets and indicators. HBDSEG 

recommends the UK should continue to support other member states in assessing the 

leatherback population at the scale of the whole of the North East Atlantic.  

 Regarding birds, fish and marine mammals, there are few indicators and targets that are 

currently operational and appropriate in the context of defining and assessing progress towards 

GES.  With the exception of the Large Fish Indicator (OSPAR EcoQO) and the ASCOBANS 

target for harbour porpoise bycatch,  all currently operational indicators and targets relate to both 
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species of seal (Atlantic grey and harbour) that occur in UK waters (currently delivering 

requirements under the Habitats Directive and OSPAR).  

 The majority of indicators and their targets proposed for birds and fish require minor work to 

define them by 2012 and become operational by 2014, and the evidence base is strong.  Little or 

no additional monitoring is required to make them operational by 2014, assuming current 

monitoring schemes continue to deliver the same quality and quantity of data.  Additional 

monitoring is required to provide indicators for internationally important aggregations of 

waterbirds and seabirds at sea.  There is also likely to be inadequate data available to construct 

indicators and targets for inshore fish communities. 

 Targets and indicators of distribution and population size (criteria 1.1, 1.2 and 4.3) of cetaceans 

(i.e. whales and dolphins) are unlikely to be operational before 2018 as there is no ongoing 

monitoring scheme. Work to develop such a scheme is underway.  

 The indicators and target setting approach proposed for criteria 1.1 Species Distribution and 1.2 

Population are similar for birds, fish and marine mammals. The indicators consist of species-

specific trends with the indicator targets set as a specified deviation from a baseline. Criterion 

targets consist of a proportion of species or indicators achieving their targets, above which GES 

is achieved.  

 Baseline-setting approaches for criteria 1.1 Species Distribution and 1.2 Population differ 

between birds, fish and marine mammals depending on the data available.  But for all three 

groups of species, the time series of data available is limited to around 30 - 40 years and do not 

contain any true „reference‟ values, i.e. from a point in time when anthropogenic influence on 

these animals was negligible.  Baselines for mobile species may therefore be biased by certain 

anthropogenic impacts such as climate change and should be reviewed during every 6 year 

reporting cycle and amended if necessary.  

 Indicators and targets proposed for 1.3 Population condition are based on direct measures of a 

population demographic characteristics or on  measures of the pressure exerted on population 

condition by a major anthropogenic impact, namely bycatch and adverse health effects on 

marine mammals from PCB and other organohalogenated contamination and from algal toxins.   

 The only indicator proposed for Criterion 1.7 Ecosystem Structure is the Large Fish Indicator 

(LFI), which is currently operational as part of an OSPAR EcoQO.  At present, our understanding 

of what represents GES for ecosystem structure for birds and mammals is limited. As more 

evidence is  generated through continued monitoring, our ability to define targets and indicators 

for this descriptor will improve by 2018? 

 Bird and marine mammal indicators and targets proposed under criteria 4.1 Productivity of key 

species or groups are identical to some of the indicators proposed under criterion 1.3 Population 

condition.  Criterion 4.1 was not considered relevant to fish. 

 For criterion 4.2 Proportion of selected species at the top of food webs, the Commission Decision 

specified only one indicator: the Large Fish Indicator (LFI). But to properly represent all aspects 

of the food web, the LFI needs further modification to include pelagic fish as well as demersal 

species. 

 Bird and marine mammal indicators and targets proposed under criterion 4.3 (Abundance trends 

of functionally important selected groups/species (4.3.1)) are identical to those proposed under 

criterion 1.2 Population size. Fish indicators require further development but will be based on 

those proposed for criterion 1.2.  
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6. Links between D1, 4 & 6 and other descriptors  

For a cohesive programme of monitoring and measures to be implemented under MSFD it is 

important to understand how the achievement of one target set under one Descriptor may  have a 

direct influence over the achievement of another target set  under a different Descriptor. The 

approach taken to determine links between the biodiversity targets (under D1, D4 and D6) and those 

of the other Descriptors was as follows: 

Identify the main pressures and impacts operating on each biodiversity component and its associated 

targets under D1, 4 and 6. 

Identify „synergies‟ – i.e. targets from other Descriptors that if achieved, would reduce the pressure on 

the biodiversity component and help the achievement of the relevant biodiversity target. 

Identify „gaps‟ – i.e. those pressures and impacts that do not have a suitable  target under another 

Descriptor that if achieved, would reduce pressure on biodiversity components. In some instances, 

these gaps have been filled by a pressure target that has been proposed under certain criteria of D1, 

4 or 6. 

The results of this process, showing synergies and gaps are detailed in Table 6-1. 

6.1. Synergies 

Commercial fishing (and shellfish harvesting) will, through extraction of target and non-target species, 

have an impact on fish targets under D1 and on targets for marine birds by potentially reducing prey 

abundance (of e.g. lesser sandeel, herring, sprat, cockles, mussels).  This impact of commercial 

fishing has a lower relevance to marine mammals due to their wide and flexible diet.  

Targets proposed for commercial fish species under Descriptor 3 appear to be consistent with 

achieving the targets proposed for fish, marine mammals and marine birds under Descriptor 1. But 

caution is required: 

There could be scenarios where GES is achieved for D3, but not achieved for fish under D1.  This is 

largely due to the fact that under D1, the more sensitive non-commercial fish species are included in 

the assessment.  The  targets proposed for D3 may not directly help to achieve D1 targets for these  

species because D3 targets assume that providing the main stock is achieving GES then all other 

stocks in the fishery will also be at GES.  However, there are safeguards within the D3 targets to take 

specific measures to protect vulnerable stocks.   

Even if D3 targets are met, there may still be impacts on some local commercial and non-commercial  

fish and shellfish populations that could have knock on impacts at a population level on marine birds 

so that targets under Descriptor 1 are not achieved.  

To ensure there are no conflicts between Descriptor 1 and 3 re. birds, marine mammals and fish, 

there should be feed back mechanism between Descriptor 3 targets and those under descriptor 1 that 

are most likely to reflect an fishing impact. 

There is currently no systematic sampling of fish species in coastal waters in order to contribute to 

assessing whether GES has been achieved for D3. 

Targets proposed for D5 (eutrophication) and for D11 (noise) are consistent with achieving GES for 

fish and marine mammals that are thought be impacted to some extent by one or both of these 

pressures. Although the impacts of noise on fish at a population level are still not well understood. 

Concerning habitats, the targets proposed under D5 (eutrophication) and D8 (contaminants) appear 

to be consistent with the achievement of targets under D1, 4 and 6. Particularly, targets under D5 for 
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eutrophication have been developed in close collaboration with the pelagic habitat targets under D1 

and 4. There is also a very strong link between targets for zooplankton within pelagic habitats and the 

population condition aspects of commercial fish under D3. Early warning signals from these pelagic 

habitat indicators could alert us to potential changes to the ecosystem which could prompt biomass 

targets under D3 to be altered accordingly. Descriptor 7 on hydrographical conditions has a very 

strong link to the achievement of the targets for benthic habitats under D1 and 6 e.g. when 

considering physical loss due to sealing etc. It is felt that targets for D7 could align well with D1 and 6 

if they incorporated an aspect of benthic substrate change or particle size. 

There are also links between shellfish extraction pressures and the ecosystem effects of removing 

those species from benthic habitats. The impacts of fisheries (abrasion, extraction and smothering) 

and subsequent targets for these pressures should not affect the abundance targets listed under D3 

(i.e. there should be separation of the removal of the species and the way in which these species are 

removed). 

Descriptor 2 targets on non-indigenous species are consistent with the approach under D1, 4 and 6. 

Pelagic habitats, which are monitored under WFD, have strong links to the pressure of non-

indigenous species and the opportunity for monitoring integration under this policy driver should be 

explored further. 

6.2. Gaps 

Several major or potentially major pressures on biodiversity have been identified in Table 6-1 that are 

not covered subject to any targets under other descriptors:  

i. physical damage and physical loss to benthic habitats due to abrasion mainly by dredging 

and fishing, .  

ii. biological disturbance : mortality in marine mammals and birds from fishing bycatch;  

iii. biological disturbance: mortality, reduced productivity and loss of nesting habitat from 

introduced non-native mammal predators to seabird colonies on offshore islands; 

iv. biological disturbance: large alterations in food supply to scavenging seabirds from fishery 

discards. 

Some qualitative targets for physical damage and loss to benthic habitats have been proposed in 

chapter 3 in order to relate the proposed state targets to the pressures which will need to be reduced 

in order to achieve them, but this process is not well developed currently. Table 6-1 shows those 

pressure targets which have currently been proposed but these need further research, particularly in 

elucidating the link between pressure level and impact on the benthos and the level of damage which 

is considered „sustainable‟.  

The importance of establishing reference areas within the MPA network is noted for benthic habitats. 

The recovery of these areas to reference condition under prevailing conditions would be incredibly 

valuable for accurate setting of baselines for benthic habitats and their associated species (including 

commercial species). 

By-catch of seabirds was identified as a pressure for which there is no corresponding pressure target 

proposed.  Although there are some monitoring schemes for cetaceans which also look at seabird by-

catch there isn‟t enough data to develop a seabird by-catch pressure target by 2012. Targets for 

seabird and marine mammal bycatch have been proposed under criterion 1.3 (see Table 6-1 ), one is 

already operational for harbour porpoise bycatch and similar targets for three other species are likely 

to be operational by 2012 (see section 4.2.3). More systematic monitoring of seabird bycatch is 

required (including those entangled and killed by aquaculture) before the scale of the pressure in UK 

waters can be determined.  



 

 95 

 

The long-term presence of non-native mammals on some islands has significantly depressed 

numbers of ground-nesting species of seabird that are susceptible to depredation. The pressure also 

limits where these species can breed and which foraging areas they can exploit. A target is proposed 

in Table 6-1 that would require non-native mammals to be removed from key colonies and prevent 

their reinvasion. Eradication of rats from some island in the UK and around the world has 

demonstrated that such a target would remove the pressure and help to achieve GES with respect to 

D1 and D4 in marine birds. 

Impacts of contaminants on marine mammals was also identified as a pressure for which there is no 

corresponding pressure target under D8.  Three new indicators on PCB and other organohalogenated 

contaminants and on algal toxins are proposed under  criterion 1.3 (Table 6-1). In contrast to marine 

mammals, the levels of contaminants in marine birds was not currently considered high enough to 

affect GES re. D1 and D4. However, it may be prudent to monitor infrequently concentrations of 

contaminants in bird eggs to maintain a watching-brief over the levels of this pressure.  Two EcoQO 

on contaminant levels in marine bird eggs are well developed and would, if implemented in the UK,  

provide suitable additional targets under Descriptor 8.  

The impact of litter on biodiversity is thought to be low although the evidence base for this is poor.  

There are no targets proposed under D10 that specifically relate to the impact of litter on biodiversity 

components (note that the EcoQO on plastic in fulmar stomachs relates to levels of small plastic 

particles in the seas rather than to any impact the plastic has on fulmar health or survival.)  

In addition, the issue of spatial scale is important to bear in mind. Spatial alignment is required 

between descriptors including scale of assessment, monitoring and integration. Specifically there is a 

need to ensure consistency between the pelagic habitat targets and the contaminants (D8) targets, 

where issues may arise over conflicting scales of assessment.  

Impacts of anthropogenic changes to hydrographical conditions (D7) was identified as a potentially 

important pressure on this component for which no specific pressure target has been proposed.  

However, it was felt that the impacts of fisheries is a much more significant pressure on this 

component at the current time.  If fisheries were being managed in a way which is consistent with 

GES and over time you were still not meeting GES for this component, the next pressure to consider 

would be changes to hydrographical conditions.  A specific indicator/target was not thought to be 

appropriate at the moment, but monitoring of hydrographical conditions will be important for this 

component. 
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Table 6-1 Links between Biodiversity Descriptors and components to pressures and impacts (as listed in Annex 3 of the Directive) and associated 

pressure indicators and targets being proposed under Descriptors other than 1, 4 and 6. 
#
Additional pressure targets are listed where none from the 

other Descriptors are appropriate. 

Descriptor Component 

Main 

pressures  

affecting 

biodiversity 

targets 

Main impacts  

affecting 

biodiversity targets 

Confidence 

in pressure-

state link  

Applicable pressure indicators and 

targets from other Descriptors 

Additional pressure 

targets
# 

1 , 4 Birds Biological 

disturbance 

selective extraction of 

species etc  

Low 

confidence 

20% 

None Estimated mortality as a 

result of fishing bycatch 

and aquaculture 

entanglement does not 

exceed levels that would 

prevent targets for 1.2 

population size from 

being achieved. 

1 , 4 Birds Biological 

disturbance 

selective extraction of 

species etc  

High 

confidence 

80% 

Those targets for Descriptor 3 that are 

most likely to maintain stocks of lesser 

sandeel, sprat and herring at levels that 

do not significantly reduce seabird 

breeding success re. target 1.3 

  

1 , 4 Birds Biological 

disturbance 

selective extraction of 

species etc  

Low 

confidence 

20% 

Those targets for Descriptor 3 that are 

most likely to maintain mussel beds and 

other inshore bivalve aggregations that 

suport important aggregations of seaduck. 

  

1 , 4 Birds Biological 

disturbance 

introduction of non-

indigenous species 

etc 

High 

confidence 

80% 

None No non-native mammals 

on key island seabird 

colonies 
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Descriptor Component 

Main 

pressures  

affecting 

biodiversity 

targets 

Main impacts  

affecting 

biodiversity targets 

Confidence 

in pressure-

state link  

Applicable pressure indicators and 

targets from other Descriptors 

Additional pressure 

targets
# 

1 , 4 Birds Physical loss  sealing (e.g. by 

permanent 

constructions). 

Low 

confidence 

20% 

None. But EIA process for renewable 

energy constructions includes  

assessment of the impact of habiat loss  

(from direct lossof seabed and of 

disturbance halo at the surface) on 

shallow feeding areas for waterbirds and 

seabirds . 

  

1 , 4 Birds Physical 

damage  

selective extraction 

(e.g. exploration and 

exploitation of living 

and non-living 

resources on seabed 

and subsoil). 

Low 

confidence 

20% 

None. But EIA process for dredging 

includes assessment of the impact on 

important feeding areas for seabirds and 

waterbirds resulting from the loass and 

degradation of benthic habiats. 

  

1 , 4 Marine 

Mammals 

Biological 

disturbance 

None relevant 

(Disturbance at 

colonies most likely 

factor) 

Medium 

confidence  

50%  

None. But in UK, disturbance at seal 

colonies/haul outs is more or less 

prohibited through various legislation. 

If pressure identified, 

then target would be set 

to address it 

1 , 4 Marine 

Mammals 

Biological 

disturbance 

selective extraction of 

species, etc. 

Medium 

confidence  

50%  

Re. competition for food: Descriptors 3 

and 4 targets have a low relevance due to 

the wide and flexible nature of seal diet.  

Re. marine mammal bycatch: None 

Annual bycatch rate of 

seals is reduced to less 

than 2% of best 

population estimate. . 

Annual bycatch rate of 

harbour porpoise and 

common dolphin is 
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Descriptor Component 

Main 

pressures  

affecting 

biodiversity 

targets 

Main impacts  

affecting 

biodiversity targets 

Confidence 

in pressure-

state link  

Applicable pressure indicators and 

targets from other Descriptors 

Additional pressure 

targets
# 

reduced to less than 

1.7% of best population 

estimate. 

1 , 4 Marine 

Mammals 

Contamination 

by hazardous 

substances 

Introduction of 

synthetic compounds. 

Medium 

confidence  

50%  

D8 has  no specific target relevant to 

Marine mammals 

PCB and other 

organohalogenated 

contamination in harbour 

porpoises and harbour 

seals are below 

estimated threshold 

levels for adverse health 

effects. 

 

1 , 4 Marine 

Mammals 

Nutrient and 

organic matter 

enrichment 

Inputs of fertilisers 

and other nitrogen 

and phosphorus-rich 

substances. 

Medium 

confidence  

50%  

D5 has specific target relevant to Marine 

mammals 

Target to be developed 

on algal toxins in seals 

1 , 4 Fish & 

Cephalopods 

Biological 

disturbance 

Selective extraction of 

target and non-target 

species  etc  

Very High 

confidence 

>90%  

Target set for commercial species under 

D3 will address the pressure on the wider 

fish community so as to meet D1 targets. 

  

1, 4, 6 Pelagic 

habitats 

Interference 

with 

hydrological 

Significant changes in 

thermal regime (e.g. 

by outfalls from power 

High 

confidence 

80% 

Targets for D7 (hydrology) may be 

relevant  
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Descriptor Component 

Main 

pressures  

affecting 

biodiversity 

targets 

Main impacts  

affecting 

biodiversity targets 

Confidence 

in pressure-

state link  

Applicable pressure indicators and 

targets from other Descriptors 

Additional pressure 

targets
# 

processes stations), 

1, 4, 6 Pelagic 

habitats 

Contamination 

by hazardous 

substances  

Introduction of 

synthetic compounds 

etc. 

Very low 

confidence 

<10%  

All targets for D8 (contaminants).    

1, 4, 6 Pelagic 

habitats 

Contamination 

by hazardous 

substances  

introduction of non-

synthetic substances 

and compounds etc. 

Low 

confidence 

20% 

All targets for D8 (contaminants).    

1, 4, 6 Pelagic 

habitats 

Contamination 

by hazardous 

substances  

introduction of radio-

nuclides. 

  All targets for D8 (contaminants).    

1, 4, 6 Pelagic 

habitats 

Systematic 

and/or 

intentional 

release of 

substances 

Introduction of other 

substances etc.  

Very low 

confidence 

<10%  

Targets for the folowing indicators of D5 

(eutrophication): 

5.1.1 Nutrient concentration in the water 

column  

5.1.2 Nutrient ratios (silica, nitrogen and 

phosphorus), where appropriate 

5.3.2 Dissolved oxygen, i.e. changes due 

to increased organic matter 

decomposition and size of the area 

concerned. 

  

1, 4, 6 Pelagic 

habitats 

Nutrient and 

organic matter 

enrichment 

Inputs of fertilisers 

and other nitrogen 

and phosphorus-rich 

substances  etc. 

Very High 

confidence 

>90%  

  

1, 4, 6 Pelagic 

habitats 

Nutrient and 

organic matter 

inputs of organic 

matter (e.g. sewers, 

Very High 

confidence 
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Descriptor Component 

Main 

pressures  

affecting 

biodiversity 

targets 

Main impacts  

affecting 

biodiversity targets 

Confidence 

in pressure-

state link  

Applicable pressure indicators and 

targets from other Descriptors 

Additional pressure 

targets
# 

enrichment mariculture, riverine 

inputs). 

>90%  

1, 4, 6 Pelagic 

habitats 

Biological 

disturbance  

Introduction of 

microbial pathogens, 

Medium 

confidence  

50%  

Relevant targets for D2 (NIS)   

1, 4, 6 Pelagic 

habitats 

Biological 

disturbance  

Introduction of non-

indigenous species 

etc. 

Medium 

confidence  

50%  

Relevant targets for D2 (NIS)   

1, 4, 6 Pelagic 

habitats 

Biological 

disturbance 

Selective extraction of 

species, including 

incidental non-target 

catches etc.  

Medium 

confidence  

50%  

Relevant targets for D3 (Commercial Fish)   

1, 6 Benthic 

habitats 

Biological 

disturbance  

Introduction of 

microbial pathogens, 

Medium 

confidence  

50%  

Habitat-relevant targets for D2 (NIS)   

1, 6 Benthic 

habitats 

Biological 

disturbance  

Introduction of non-

indigenous species 

etc 

Medium 

confidence  

50%  

Habitat-relevant targets for D2 (NIS)   

1, 6 Benthic 

habitats 

Biological 

disturbance  

Selective extraction of 

species, including 

incidental non-target 

Very High 

confidence 

>90%  

None   
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Descriptor Component 

Main 

pressures  

affecting 

biodiversity 

targets 

Main impacts  

affecting 

biodiversity targets 

Confidence 

in pressure-

state link  

Applicable pressure indicators and 

targets from other Descriptors 

Additional pressure 

targets
# 

catches etc 

1, 6 Benthic 

habitats 

Contamination 

by hazardous 

substances  

introduction of non-

synthetic substances 

and compounds etc. 

Very High 

confidence 

>90%  

Habitat-relevant targets for D8 

(contaminants).  Likely to be mainly local 

scale effects. 

  

1, 6 Benthic 

habitats 

Contamination 

by hazardous 

substances  

introduction of radio-

nuclides. 

Medium 

confidence  

50%  

Habitat-relevant targets for D8 

(contaminants).  Likely to be mainly local 

scale effects. 

  

1, 6 Benthic 

habitats 

Contamination 

by hazardous 

substances  

Introduction of 

synthetic compounds 

etc), 

Very High 

confidence 

>90%  

Habitat-relevant targets for D8 

(contaminants).  Likely to be mainly local 

scale effects. 

  

1, 6 Benthic 

habitats 

Interference 

with 

hydrological 

processes 

significant changes in 

salinity regime etc. 

High 

confidence 

80% 

Habitat-relevant targets for D7 (hydrology) 

[not available yet] 

  

1, 6 Benthic 

habitats 

Interference 

with 

hydrological 

processes 

Significant changes in 

thermal regime etc. 

Medium 

confidence  

50%  

Habitat-relevant targets for D7 (hydrology) 

[not available yet] 

  

1, 6 Benthic 

habitats 

Nutrient and 

organic matter 

enrichment 

Inputs of fertilisers 

and other nitrogen 

and phosphorus-rich 

Very High 

confidence 

>90%  

Habitat-relevant targets for D5 

(eutrophication) 
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Descriptor Component 

Main 

pressures  

affecting 

biodiversity 

targets 

Main impacts  

affecting 

biodiversity targets 

Confidence 

in pressure-

state link  

Applicable pressure indicators and 

targets from other Descriptors 

Additional pressure 

targets
# 

substances etc 

1, 6 Benthic 

habitats 

Nutrient and 

organic matter 

enrichment 

inputs of organic 

matter etc. 

Very High 

confidence 

>90%  

Habitat-relevant targets for D5 

(eutrophication) 

  

1, 6 Benthic 

habitats 

Other physical 

disturbance 

Marine litter. Medium 

confidence  

50%  

Habitat-relevant pressure targets for D10 

(litter) e.g. habitat damage due to 

discarded fishing nets or the mechanical 

removal of litter from bathing beaches for 

aesthetic reasons 

  

1, 6 Benthic 

habitats 

Physical 

damage  

Abrasion (e.g. impact 

on the seabed of 

commercial fishing, 

boating, anchoring) 

Very High 

confidence 

>90%  

None  Qualitative description of 

pressure target 

depending on habitat 

sensitivity. 

1, 6 Benthic 

habitats 

Physical 

damage  

Changes in siltation 

(e.g. by outfalls, 

increased run-off, 

dredging/disposal of 

dredge spoil). 

High 

confidence 

80% 

None   

1, 6 Benthic 

habitats 

Physical 

damage  

Selective extraction 

(e.g. exploration and 

exploitation of living 

and non-living 

Very High 

confidence 

>90%  

None   
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Descriptor Component 

Main 

pressures  

affecting 

biodiversity 

targets 

Main impacts  

affecting 

biodiversity targets 

Confidence 

in pressure-

state link  

Applicable pressure indicators and 

targets from other Descriptors 

Additional pressure 

targets
# 

resourceson seabed 

and subsoil). 

1, 6 Benthic 

habitats 

Physical loss  Sealing (e.g. by 

permanent 

constructions). 

Very High 

confidence 

>90%  

None   

1, 6 Benthic 

habitats 

Physical loss  Smothering (e.g. by 

man-made structures, 

disposal of dredge 

spoil), 

High 

confidence 

80% 

None   

1, 6 Benthic 

habitats 

Release of 

substances 

Introduction of other 

substances, etc.. 

Very High 

confidence 

>90%  

Habitat-relevant targets for D5 

(eutrophication) 

  



 

 104 

 

7. References  

Baxter, J., et al. (Editors), (2011). Scotland‟s Marine Atlas: Information for the National Marine Plan. 

Marine Scotland, Edinburgh. 191 pp. 

Best, M., Massey, A., Prior, A. (2007). Developing a saltmarsh classification tool for the European 

water framework directive. Marine Pollution Bulletin, 55: 205–214. 

Birchenough, S.N.R., Parker, R.E., McManus, E., Barry, J. (2011). Combining bioturbation and redox 

metrics: potential tools for assessing seabed function. Ecological Indicators. 

doi:10.1016/j.ecolind.2011.03.015. 

Cloern, J.E. (2001). Our evolving conceptual model of the coastal eutrophication problem. Marine 

Ecology Progress Series, 210: 223-253. 

Cochrane et al. (2010). Marine Strategy Framework Directive: Guidance on the interpretation and 

application of Descriptor 1: Biological diversity. Report by Task Group 1 on Biological diversity for the 

European Commission‟s Joint Research Centre, Ispra, Italy. 

Convention for the protection of the marine environment of the North-east Atlantic. 

http://www.ospar.org/html_documents/ospar/html/OSPAR_Convention_e_updated_text_2007.pdf. 

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna 

and flora. http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31992L0043:EN:HTML. 

Daskalov, G.M. (2002). Overfishing drives a trophic cascade in the Black Sea. Marine Ecology - 

Progress Series, 225: 53-63. 

Daunt, F., Wanless, S., Greenstreet, S.P.R., Jensen, H., Hamer, K.C., Harris M.P. (2008). The impact 

of sandeel fishery closure in the northwestern North Sea on seabird food consumption, distribution 

and productivity. Canadian Journal of Fisheries and Aquatic Sciences, 65: 362-381. 

Debelius, B., et al. (2010). Toxic effect of copper on marine picophytoplankton populations isolated 

from different geographic locations. SCI. MAR. 74S1: 133-141. 

Defra (2005) Charting Progress: The State of the UKs Seas: 

 http://chartingprogress.defra.gov.uk/charting-progress2005. 

Diaz, R.J., Trefry,J.H,. (2006). Comparison of sediment profile image data with profiles of oxygen and 

Eh from sediment cores. Journal of Marine Systems, 62: 164–172. 

Directive 2008/56/EC Of the European Parliament and of the Council of 17 June 2008: Establishing a 

framework for community action in the field of marine environment policy (Marine Strategy 

Framework Directive). 

European Commission. (2010). Commission decision of 1 September 2010 on criteria and 

methodological standards on good environmental status of marine waters. 2010/477/EU Official 

Journal of the European Union, L232: 14-24. 

Frederiksen, M., Wanless, S., Harris, M.P., Rothery, P., Wilson, L. J. (2004). The role of industrial 

fisheries and oceanographic change in the decline of North Sea black-legged kittiwakes. Journal of 

Animal Ecology, 41: 1129–1139. 

Frederiksen, M., Mavor, R.A., Wanless, S. (2007). Seabirds as environmental indicators: the 

advantages of combining data sets. Marine Ecology Progress Series, 352: 205–211. 

http://www.ospar.org/html_documents/ospar/html/OSPAR_Convention_e_updated_text_2007.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31992L0043:EN:HTML
http://chartingprogress.defra.gov.uk/charting-progress2005


 

 105 

 

Frederiksen, M., Jensen, H., Daunt, F., Mavor, R.A., Wanless, S. (2008). Differential effects of a local 

industrial sand lance fishery on seabird breeding performance. Ecological Applications, 18(3): 701–

710. 

Ghita, O., Whelan, P., Kennedy, R., Ryan, M. (2004). The Application of Image Processing algorithms 

to the Analysis of SPI images. http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.2.638. 

Gonzales, J., et al. (2009). Effect of a simulated oil spill on natural assemblages of marine 

phytoplankton enclosed in microcosms. Estuarine, Coastal and Shelf Science, 83: 265–276. 

Greenstreet, S.P.R. (2008). Biodiversity of North Sea fish: why do the politicians care but marine 

scientists appear oblivious to this issue? ICES Journal of Marine Science, 65: 1515-1519. 

Greenstreet, S.P.R., Rogers, S.I., Rice, J.C., Piet, G.J., Guirey, E.J., Fraser, H.M., & Fryer, R.J. 

(2011) Development of the EcoQO for fish communities in the North Sea. ICES Journal of Marine 

Science, 68: 1-11. 

Gibson, C.E. (Ed.). (2011). Northern Ireland: State of the Seas Report. Agri-Food and Biosciences 

Institute and Northern Ireland Environment Agency. 

Humborg, C., Ittekkot, V., Cociasu, A., Bodungen, B. (1997). Effect of Danube River dam on Black 

Sea biogeochemistry and ecosystem structure. Nature, 386: 385-388. 

ICES. (2008). Report of the Workshop on Seabird Ecological Quality Indicator, 8-9 March 2008, 

Lisbon, Portugal. ICES CM 2008/LRC:06. 60 pp. 

ICES. (2010). Report of the Working Group on Seabird Ecology (WGSE), 15–19 March 2010, ICES 

Headquarters, Copenhagen, Denmark. ICES CM 2010/SSGEF:10. 77 pp. 

ICES. (2011). Report of Task Group 4 (Food Webs) - the Marine Strategy Framework Directive. 52 

pp. 

ICES, (2011). Report of Task Group 6 (Sea-floor Integrity) - the Marine Strategy Framework Directive. 

81 pp. 

Jepson, P.D., Bennett, P.M., Deaville, R., Allchin, C.R., Baker, J.R., Law, R.J., (2005). Relationships 

between PCBs and health status in UK-stranded harbour porpoises (Phocoena phocoena). 

Environmental Toxicology and Chemistry, 24: 238-248. 

Jennings, S., Pinnegar, J.K., Polunin, N.V.C., Warr, K.J. (2001). Impacts of trawling disturbance on 

the trophic structure of benthic invertebrate communities. Marine Ecology-Progress Series, 213: 127–

142. 

Joint Nature Conservation Committee. (2007). Second Report by the UK under Article 17 on the 

implementation of the Habitats Directive from January 2001 to December 2006. Peterborough: JNCC. 

Available from: http://jncc.defra.gov.uk/PDF/FCS2007_ukapproach.pdf 

Keegan, B.F., Rhoads, D.C., Germano, J.D., Solan, M., Kennedy,R., O'Connor, I., O'Connor, B., 

McGrath, D., Dinneen, P., Acevedo, S., Young, S., Grehan, A., Costelloe, J, (2001). Sediment profile 

imagery (SPI) as a benthic monitoring tool - Introduction to a long term case history evaluation 

(Galway Bay, west coast of Ireland). In: Organism-sediment interactions. Aller, J.Y., Woodin, S.A., 

and Aller, R.C. (Eds.). Belle Baruch Library in Marine Science, University of South Carolina Press. 

Kirby, R.R., Beaugrand, G., Lindley, J.A. (2009). Synergistic effects of climate and fishing in a marine 

ecosystem. Ecosystemsm 12: 548-561. 

http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.2.638


 

 106 

 

Langmead, O., McQuatters-Gollop, A., Mee, L.D. (eds). (2007). European Lifestyles and Marine 

Ecosystems: Exploring challenges for managing Europe‟s seas. Vol. University of Plymouth Marine 

Institute, Plymouth, UK. 

Langmead, O., McQuatters-Gollop, A., Mee, L.D., Friedrich, J., Gilbert, A.J., Gomoiu, M.T., Jackson, 

E.L., Knudsen, S., Minicheva, G., Todorova, V. (2009). Recovery or decline of the Northwestern 

Black Sea: A societal choice revealed by socio-ecological modelling. Ecological Modelling, 220: 

2927–2939. 

Law, R.J., Bersuder, P., Barry, J., Deaville, R., Reid, R.J., Jepson, P.D. (2010). Chlorobiphenyls in 

the blubber of harbour porpoises (Phocoena phocoena) from the UK: levels and trends 1991-2005. 

Marine Pollution Bulletin, 60: 470-473. 

Law, R.J., Barry, J., Bersuder, P., Barber, J., Deaville, R., Reid, R.J., Jepson, P.D. (2010). Levels and 

trends of BDEs in blubber of harbour porpoises (Phocoena phocoena) from the UK, 1992 – 2008. 

Environmental Science & Technology, 44: 4447-4451. 

Le Quéré, C., Harrison, S.P., Prentice, C.I., Buitenhuis, E.T., Aumont, O., and Bopp, L. (2005). 

Ecosystem dynamics based on plankton functional types for global ocean biogeochemistry models. 

Global Change Biology, 11(11): 2016−2040. 

Margalef, R. (1978). Lifeforms of phytoplankton as survival alternatives in an unstable environment. 

Oceanologica Acta 1, 493-509. 

McQuatters-Gollop A, Mee LD, Raitsos DE, Shapiro GI (2008) Non-linearities, regime shifts and 

recovery: The recent influence of climate on Black Sea chlorophyll. Journal of Marine Systems 

74:649-658. 

McQuatters-Gollop A, Raitsos DE, Edwards M, Pradhan Y, Mee LD, Lavender SJ, Attrill MJ (2007) A 

long-term chlorophyll dataset reveals regime shift in North Sea phytoplankton biomass unconnected 

to nutrient levels. Limnology and Oceanography 52:635-648. 

Mee LD (1992) The Black-Sea in Crisis - a Need for Concerted International Action. Ambio 21:278-

286. 

Natural England and the Joint Nature Conservation Committee (2010). The Marine Conservation 

Zone Project: Ecological Network Guidance. Sheffield and Peterborough, UK. 

Northridge, S., Kingston, A., Thomas, L. & Mackay, A., (2007). Second annual report on the uk 

cetacean bycatch monitoring scheme contract report to DEFRA on the work conducted 2005-2006. 

Available at:. 

http://archive.defra.gov.uk/foodfarm/fisheries/documents/fisheries/annualreport0606.pdf. 

Oil carbon entered the coastal planktonic food web during the Deepwater Horizon oil spill William M 

Graham et al 2010 Environ. Res. Lett. 5 045301. 

O'Reilly, R., Kennedy, R., Patterson, A. & Keegan, B. F. (2006). Ground truthing sediment profile 

imagery with traditional benthic survey data along an established disturbance gradient. Journal of 

Marine Systems 62:189-203. 

OSPAR Commission (unpub). OSPAR‟s MSFD advice manual on biodiversity: Approaches to 

determining good environmental status, setting of environmental targets and selecting indicators for 

Marine Strategy Framework Directive descriptors 1, 2, 4 and 6. Draft. 87pp.. 

OSPAR (2010). Quality Status Report 2010. OSPAR Commission. London. 176 pp. 

http://archive.defra.gov.uk/foodfarm/fisheries/documents/fisheries/annualreport0606.pdf
http://iopscience.iop.org/1748-9326/5/4/045301


 

 107 

 

Pauly, D (1995) Anecdotes and the shifting baseline syndrome of fisheries. Trends in Ecology and 

Evolution, 10(10):430. 

Reid PC, A. McQuatters-Gollop, D. Johns and M. Edwards (2007) Macroscale patterns in 

phytoplankton and Harmful Algal Blooms in UK waters based on Continuous Plankton Recorder data. 

In: UK Environment Agency contract report. 

Reporting Format for the 3rd report under Article 17 of the Habitats Directive for the period 2007 to 

2012 (Doc.Hab.-11-05/03). 

Richardson A.J., Bakun A, Hays, G.C., Gibbons M.J. (2009) The Jellyfish Joyride: causes, 

consequences and management actions. Trends in Ecology and Evolution 24: 312-222. 

Robert H. et al. (2011). Jellyfish blooms result in a major microbial respiratory sink of carbon in 

marine systems.” Proceedings of the National Academy of Sciences, Vol. 108 No. 23. 

Robinson, L.A., Rogers, S., and Frid, C.L.J., (2008). A marine assessment and monitoring framework 

for application by UKMMAS and OSPAR – Assessment of pressures (Contract No. F90-01-1075 for 

the Joint Nature Conservation Committee). University of Liverpool, Liverpool, and Centre for the 

Environment, Fisheries and Aquaculture Science (CEFAS), Lowestoft;108pp. 

Rosenberg, R., Magnusson, M, & Nilsson, H. C. (2009). Temporal and spatial changes in marine 

benthic habitats in relation to the EU Water Framework Directive: The use of sediment profile 

imagery. Marine Pollution Bulletin. 58: 565 – 572. 

Rosenberg, R., Nilsson, H.C. and Diaz, R.J. (2001): Response of benthic fauna and changing 

sediment redox profiles over a hypoxic gradient. Estuarine, Coastal & Shelf Science. 53: 343-350. 

Ross, P., R. Deswart, R. Addison, H. Vanloveren, J. Vos and A. Osterhaus. (1996). Contaminant-

induced immunotoxicity in harbour seals: Wildlife at risk? Toxicology 112: 157-169. 

Sea Mammal Research Unit, (2008). Annual report of the United Kingdom of the European 

Commission on the implementation of Council Regulation 812/2004 on cetacean bycatch. Results of 

fishery observations collection during 2007. Available at:. 

http://archive.defra.gov.uk/foodfarm/fisheries/documents/fisheries/annualreport0608.pdf. 

Sea Mammal Research Unit, (2009). Annual report of the United Kingdom of the European 

Commission on the implementation of Council Regulation 812/2004 on cetacean bycatch. Results of 

fishery observations collection during 2008. Available at:. 

http://archive.defra.gov.uk/foodfarm/fisheries/documents/fisheries/annualreport0609.pdf. 

Sea Mammal Research Unit, (2010). Annual report of the United Kingdom of the European 

Commission on the implementation of Council Regulation 812/2004 on cetacean bycatch. Results of 

fishery observations collection during 2009. Available at:. 

 http://archive.defra.gov.uk/environment/marine/documents/interim2/reg8122004-2009report.pdf. 

Séverine Jacquet, Bruno Delesalle, Jean-Pascal Torréton1, Jean Blanchot (2006) Marine Ecology 

Progress Series 320: 65–78. 

Shephard, S., Reid, D.G., & Greenstreet, S.P.R. In Press. Interpreting the Large Fish Indicator for the 

Celtic Sea. ICES Journal of Marine Science. 

Taylor. A. H., Allen, J. I., Clark, P. A. (2002). Extraction of a weak climatic signal by an ecosystem. 

Nature 416:629-632. 

http://archive.defra.gov.uk/foodfarm/fisheries/documents/fisheries/annualreport0608.pdf
http://archive.defra.gov.uk/foodfarm/fisheries/documents/fisheries/annualreport0609.pdf
http://archive.defra.gov.uk/environment/marine/documents/interim2/reg8122004-2009report.pdf


 

 108 

 

Tett, P., Carreira, C., Mills, D.K., van Leeuwen, S., Foden, J., Bresnan, E. and Gowen, R.J. (2008). 

Use of a Phytoplankton Community Index to assess the health of coastal waters. ICES Journal of 

Marine Science, 65, 1475-1482. 

Tillin, H.M., Hull, S.C., Tyler-Walters, H. (2010). Development of a Sensitivity Matrix (pressures-

MCZ/MPA features). Report to the Department of Environment, Food and Rural Affairs from ABPMer, 

Southampton and the Marine Life Information Network (MarLIN) Plymouth: Marine Biological 

Association of the UK.Defra Contract No.MB0102 Task 3A, Report No. 22. 

UKMMAS (2010). Charting Progress 2: The State of the UKs Seas. 

http://chartingprogress.defra.gov.uk/ 

Vincent, M.A., Atkins, S.M., Lumb, C.M., Golding, N., Lieberknecht, L.M. and Webster, M. 

(2004).Marine nature conservation and sustainable development - the Irish Sea Pilot. Report to Defra 

by the Joint Nature Conservation Committee, Peterborough. 

Windom, H, Taylor, F and Stickney, R. (1973). Mercury in North Atlantic plankton J. Cons. int. Explor. 

Mer, 35(1): 18-21. 

http://chartingprogress.defra.gov.uk/


 

 109 

 

 

8. Acknowledgements  

Editors:  Jane Hawkridge, Annabelle Aish, Hayley Miles and Ian Mitchell (all JNCC), Colin Moffat 

(MSS), Roger Proudfoot (EA, HBDSEG Chair). 

Fish 

Subgroup Chair:  Simon Greenstreet (MSS) 

Subgroup Members and contributors: Tom Blasdale (JNCC), Philip Boulcott, Clare Eno (CCW), Clive 

Fox (SAMS), Helen Fraser, Clare Greathead (MSS), Audrey Jones (NE), Will Le Quesne (Cefas), 

Colin Millar, Axel Gerhard Rossberg (Queens University, Belfast),  

 

Birds 

Subgroup Chair:  Ian Mitchell (JNCC) 

Subgroup Members and contributors: Andy Brown (NE), Andy Douse (SNH), Simon Foster (SNH), 

Neil McCulloch (NIEA), Matt Murphy (CCW), David Stroud (JNCC), Andy Webb (JNCC) 

 

Mammals 

Subgroup Co-Chairs: Eunice Pinn (JNCC), Mark Tasker (JNCC) 

Subgroup Members and contributors: John Baxter (SNH), Gary Burrows (NIEA), Victoria Copley 

(NE), Callan Duck (SMRU), Karen Hall (SNH), Ailsa Hall (SMRU), Phil Hammond (SMRU), Clare 

Ludgate (NE), Fiona Manson (SNH), Mandy McMath (CCW), Jim Reid (JNCC) 

 

Rock and biogenic reef habitats 

Subgroup Chair:  William Sanderson (Heriot-Watt University) 

Subgroup Members: Jen Ashworth (NE), John Baxter (SNH), David Billet (NOCS), Mike Burrows 

(SAMS), Roger Coggan (Cefas), Neil Golding (JNCC), Lea-Anne Henry (Heriot-Watt University), 

Kerry Howell (University of Plymouth), Colin Jacobs (NOCS), Nova Mieskowska (MBA), Sarah Peaty 

(EA), Joanne Porter (Heriot-Watt University), Murray Roberts (Heriot-Watt University), Leonie 

Robinson (University of Liverpool), Henry Ruhl (NOCS), Melanie Sapp (Cefas), Heather Stewart 

(BGS), James Strong (AFBINI), Colin Trigg (SNH), Martin Wilkinson (Heriot-Watt University), 

Gabrielle Wyn (CCW). 

Report authors:  Annabelle Aish (JNCC), Jane Hawkridge (JNCC), Hayley Miles (JNCC), William 

Sanderson (Herriot-Watt University),  

 

 

 

 



 

 110 

 

Sediment habitats 

Subgroup Chair:  Matthew Frost (MBA) 

Subgroup Members: Silvana Birchenough (Cefas), Roger Coggan (Cefas), Paul Dando (MBA), Mike 

Elliot (University of Hull), Karen Hall (JNCC), Jan Hiddink (University of Bangor), David Hughes 

(SAMS), Gareth Johnson (JNCC), Tim Mackie (NIEA), Krysia Mazik (University of Hull), Jon Moore 

(Contractor), Graham Phillips (EA), Chris Pirie (NE), Kirsten Ramsay (CCW), Melanie Sapp (Cefas).  

Report authors: Annabelle Aish (JNCC), Matthew Frost (MBA), Jane Hawkridge (JNCC), Hayley 

Miles (JNCC) 

 

Pelagic habitats 

Subgroup Chair:  Abigail McQuatters-Gollop (SAHFOS) 

Subgroup Members and contributors:  Mike Best (EA), Eileen Bresnan (MSS), Claudia Castellani 

(SAHFOS), Kathryn Cook (Marine Scotland), Rodney Forster (Cefas), Richard Gowen (AFBINI), April 

Mckinney (AFBINI), Adam Mellor (AFBINI), Suzanne Painting (Cefas), Melanie Sapp (Cefas), Cordula 

Scherer (Edinburgh Napier University), Declan Schroeder (MBA), Denise Smythe-Wright (NOC), Paul 

Tett (SAMS), Toby Tyrrell (NOC) 

 


	Executive Summary
	Contents
	Glossary
	Introduction
	Overall approach to setting targets and indicators for Descriptor (D)1, D4 and D6
	Benthic Habitats
	Introduction to benthic habitats
	Advice on relevant Commission Decision Criteria / Indicators across D1, D4 and D6
	Advice on predominant and special (listed) benthic habitats
	Advice on assessment scales
	Advice on selecting indicators
	Conceptual approach to setting targets for benthic habitats
	Advice on setting baselines
	Baseline setting approaches (conceptual)
	Baseline setting approaches (in practice)

	Advice on setting state targets
	Existing targets under the Habitats Directive
	Existing targets under the OSPAR Convention
	Existing targets under the Water Framework Directive
	Existing targets under CP2
	Defining targets for quality indicators

	Advice on setting pressure targets (thresholds)
	Advice on the evidence base
	Advice on gaps – predominant and special habitats
	Advice on monitoring implications
	Summary

	Pelagic habitats
	Introduction to pelagic habitats
	Advice on relevant Commission Decision Criteria / Indicators across D1, 4, 6
	Advice on assessment scales
	Advice on selecting indicators
	Advice on how lifeform groups can be selected
	Metric data units
	Advice on indicators of plankton relative biomass (Criterion 1.6 Habitat Condition)

	Advice on setting baselines
	Advice on setting state indicator targets and criterion targets
	Advice on the evidence base
	Advice on gaps in monitoring
	Spatial gaps in monitoring
	Ecological gaps in monitoring

	Existing indicators and targets
	New indicators and targets
	Advice on monitoring implications
	Summary

	Mobile Species: Marine mammals, reptiles, birds, fish and cephalopods
	Introduction to mobile species
	Advice on relevant Commission Decision Criteria / Indicators across D1, 4
	Advice on functional groups and listed and indicator species
	Functional Groups
	Listed Species
	Indicator Species

	Advice on assessment scales
	Advice on selecting indicators
	Indicators for criterion 1.1 Species Distribution and 1.2 Population Size
	Indicators for criterion 1.3 Population Condition
	Indicators for criterion 1.7 Ecosystem Structure
	Indicators for criterion 4.1 Productivity of key species or groups
	Indicators for criterion 4.2 Proportion of selected species at the top of food webs
	Indicators for criterion 4.3 Abundance trends of functionally important selected groups/species

	Advice on setting baselines
	Baseline setting for bird indicators
	Baseline setting for marine mammal indicators
	Baseline setting for fish indicators

	Advice on setting state targets
	Target-setting for bird indicators
	Target-setting for marine mammal indicators
	Target-setting for fish indicators

	Advice on setting pressure targets
	Pressure targets for birds
	Pressure targets for Marine Mammals

	Advice on the evidence base
	Advice on gaps  – functional groups and specially protected species
	Gaps in targets and indicators for functional groups
	Gaps in targets and indicators for listed species

	Advice on monitoring implications
	Indicators that are operational now or could be by 2014
	Filling major gaps in monitoring

	Summary

	Links between D1, 4 & 6 and other descriptors
	Synergies
	Gaps

	References
	Acknowledgements

