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Executive Summary  
 
A healthy marine ecosystem is a prerequisite for realising the full potential of the oceans and 
seas in terms of income and jobs. Maintaining a healthy marine ecosystem is about maintaining 
the size and diversity of life within it, including fish stocks. Human activities that impact marine 
ecosystems include climate change, fisheries, nutrient inputs, eutrophication, harmful algal 
blooms, contaminants (e.g. heavy metals), impacts of shipping, activities in the coastal zone and 
marine litter. The cumulated effects of all this activity is leading to conflicts of use and to the 
deterioration of the marine environment that everything depends on. As a result, many of the 
world’s fish populations are overexploited and some of the ecosystems that sustain them are 
degraded. Against this background and coupled with fleet overcapacity and new developments 
in ocean management, European capture fisheries, fisheries science, fisheries management and 
policy makers are at a major crossroads in their relationship with the ocean.  
 
There is also a growing realisation that fisheries management has been ineffective with its focus 
on maximizing the catch of a single target species while generally ignoring habitat, predators 
and prey of the target species and other ecosystem components and interactions. The Ecosystem 
Approach to Fishery Management (EAFM) can address the critical need for a more effective 
and holistic management approach. EAFM is a new direction for fishery management, 
essentially reversing the order of management priorities to start with the ecosystem rather than 
the target species. The EAFM framework has developed on the founding principles and 
conceptual goals emerging from sustainable development and is aimed at both human and 
ecosystem well being. EAFM should respect the following principles (1) fisheries should be 
managed to limit their impacts on the ecosystem to the extent possible; (2) ecological 
relationships between harvested, dependent and associated species should be maintained; (3) 
management measures should be compatible across the entire distribution of the resources 
(across jurisdictions and management plans); (4) the precautionary approach should be applied 
because the knowledge on ecosystems is incomplete (5) Governance should ensure both human 
and ecosystem well being and integrity.  
 
The WSSD pledged to ‘maintain or restore stocks to levels that can produce the maximum 
sustainable yield with the aim of achieving these goals for depleted stocks on an urgent basis 
and where possible no later than 2015’. It is clear that fisheries have not been managed in a way 
that contributes positively to sustainable development and consequently, the impacts on the 
world’s economies and societies will be enormous both now and well into the future.  
 
The adoption of the European Marine Strategy Framework Directive (MSFD) is an opportunity 
for a comprehensive policy for protecting, improving and sustainably using Europe’s 
environmentally degraded seas. Some countries, such as Australia, have adopted an approach 
where fisheries management takes on the role of integrating the diverse human interests in the 
marine ecosystem and provides an overall integrated risk management of human interactions 
with the marine environment. However, in the more complex EU fisheries context, specific 
integrative policies such as the Marine Strategy Framework Directive (MSFD) are required to 
provide a cross sectoral framework for marine management. The Common Fisheries Policy 
(CFP) will contribute to that framework, by taking measures in relation to the benefits from and 
the impacts of fisheries. 
 
The next decade will see the full implementation of the EAFM in the Northeast Atlantic region 
and will require the implementation of a range of management tools and supporting science, not 
previously seen in the quota based, TAC dominated approach of the EC Common Fisheries 
Policy.  
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Some key objectives of EAFM are that harvesting is conducted with minimal impact on juvenile 
fish, non target species and marine habitats. Furthermore, indicators are an important EAFM 
tool in determining ecosystem health. Three case studies were selected that focus on the 
ecosystem objectives of protecting sensitive habitats (Irish Natura Deep Water Coral Sites of the 
West Coast of Ireland), reducing impacts on juvenile fish and discards (North Sea 
whitefish/Nephrops fishery in the North Sea) and that show some issues with the use of top 
predators as indicators of ecosystem status (use of kittiwakes breeding success in the western 
North Sea). Key lessons from these case studies include;  
 
(Case Study 1) the need for Member States to provide critical data sets to establish the detailed 
distribution and activity of fishing fleets in relation to protected areas; (Case Study 2) 
maintaining viable mixed fisheries requires novel management, if multiple aims such as 
reducing whitefish discards and reducing mortality on marketable cod are to be met 
simultaneously;  
 
(Case Study 3) Evaluation of the findings related to the 2004 kittiwake breeding failure show a 
complex causation and that, while monitoring kittiwake reproduction success was useful data, 
data from a single species with a specialized feeding method and a correlative approach were 
not sufficient to identify the mechanisms involved. We must quantify trophic interactions better 
and come to understand the impacts of environmental influences and the contexts in which they 
occur. This will improve the quality of advice available to fishery managers, conservationists 
and policy makers.  
 
The evolution of EAMM is moving at an uneven pace driven by incremental developments in 
science and governance, which are on a parallel but non simultaneous course. Many, if not all 
marine dependent sectors are now being governed under some principles EAMM even if they 
may not be articulated as such. There is no doubt that an ‘ecosystem evolution’ is proceeding. 
However, evolution is a slow process. In the immediate future, and in the EAFM context, the 
Commission have stated that they will take firm action on the elimination of discards; on 
destructive fishing practices (e.g. high seas bottom trawling on sensitive habitats) and on illegal, 
unreported and unregulated fisheries. (EU, 2007c).  
 
There is now an increased recognition of the importance of marine ecosystems health from a 
range of sectoral interests and perspectives. Sectoral tunnel vision and short term fixes may have 
been acceptable in the past, but European society is now taking an interest in the broader, longer 
term view of the goods and services provided by marine ecosystems. Scientists, managers, 
industry and policy makers are responding to meet the enormous challenges set by the EAMM. 
Against a background of declining fish stocks and ecosystem degradation, the need for 
scientists, managers, stakeholders and policy makers to break down sectoral barriers, to work 
together and engage in ‘joined up thinking’, is greater than ever. 
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1 Introduction 
 
The oceans and seas sustain the livelihoods of hundreds of millions of people, as a source of 
food and energy, as an avenue for trade and communications and as a recreational and scenic 
asset for tourism in coastal regions. The contribution of the oceans and seas to the economic 
prosperity of present and future generations cannot be underestimated (EU, 2007). Sustainable 
development is at the heart of the EU agenda and the challenge is to ensure a mutual 
reinforcement of economic growth, social welfare and environmental protection. The EU is now 
seizing the opportunity to apply the sustainable development agenda to the oceans and seas. This 
new approach to ocean and seas management must no longer only look at what humans can 
extract from the oceans and seas, nor deal with the oceans and seas on a purely sectoral basis. It 
must consider the oceans and seas in a holistic way. EU policies on maritime transport, industry, 
coastal regions, offshore energy, fisheries and the marine environment have been developed 
separately and have often resulted in conflicting measures. The new EU maritime policy will 
bring all these sectoral elements together and forge a new vision for the management of relations 
with the oceans and seas (EU, 2006a; EU, 2007c). 
 
A healthy marine ecosystem is a prerequisite for realising the full potential of the oceans and its 
deterioration reduces the potential of the oceans to produce income and jobs. Maintaining a 
healthy marine ecosystem is about maintaining the size and diversity of life within it, including 
fish stocks. The achievement of stock levels which can be fished sustainably is the only way to 
provide the resources for a vibrant fisheries sector. A healthy marine ecosystem is also required 
for seafood to contribute in an optimum way to human nutrition and health. In the coming years, 
environment and fisheries policies must be seen as partners striving for common goals, informed 
by diverse and top quality marine research. (EU, 2006).  
 
There are currently a number of key developments taking place in Europe which will have a 
profound impact on fisheries management, fisheries science and on the fishing industry. The EU 
has taken two important steps towards a comprehensive strategy for managing its marine 
territories with the publication of the Thematic Strategy for the Marine Environment (EU, 2005) 
and a Green Paper on a future maritime policy for the EU (EU, 2006). These two documents 
map out the basic form of integrated ocean management.  
 
EC (2005) sets out proposals for the protection and conservation of the marine environment in 
the form of a Directive requiring member states to develop strategies for achieving good 
environmental status by 2012 in three areas (Baltic, Northeast Atlantic Ocean and 
Mediterranean).  
 
EU (2006) presents a broader vision for the integrated management of all maritime activities 
according to the economic, social and environmental dimensions of sustainable development. 
EU policies on maritime transport, marine industry, coastal regions, offshore energy, fisheries 
and marine environment have been developed separately. Fragmentation of decision making 
make it difficult to comprehend the potential impacts of one set of activities on another and 
prevents exploration of untapped synergies between different maritime sectors. 
 
Most contemporary reviews of ocean and living marine resource management include homage 
to the ecosystem approach (EA), Ecosystem Based Management (EBM), or to various forms of 
Integrated Management (IM). There are many guidance documents that deal with the application 
of the ecosystem approach to management that are sectoral based (e.g. fisheries) or broader (e.g. 
human activities in the marine environment) (Garcia et al., 2003; FAO, 2004; ICES, 2005a). 
These various expressions of ecosystem management refer to converging if not totally similar 
processes, aimed at largely overlapping sets of objectives (Garcia et al. 2003). However, while 
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the ecosystem concept has become pervasive in the lexicon of marine science and management, 
there is a general perception by many, that it remains largely a promise unfulfilled, requiring 
whole reassembly of policy implementing institutions and reinvention of science itself (Symes, 
2007; Murawski, 2007). 
 
This briefing paper examines the current state of the fisheries resource base and highlights the 
pressures on their marine ecosystems from fishing and other human activities. Their effects on 
marine ecosystems are outlined and the adoption of an integrated approach to maritime policy is 
discussed in terms of a solution to minimise these impacts. The failures of current fisheries 
management is highlighted and the consequences of adopting EAFM are discussed. The 
principles of EAFM are outlined, together with the main elements that need to be considered 
and taken into account in the process of implementation. The concept of good environmental 
status is discussed together with the need for and benefits of EAFM. Three case studies are 
presented from different fisheries, species and gears which focus on some key EAFM 
objectives; those of reducing discards; protecting sensitive habitats and using indicators to 
monitor ecosystem health.  
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2 Pressures on Marine Ecosystems  
 
Human activity has the power to make damaging global changes to the marine ecosystems 
through activities that cause nutrient pollution, chemical pollution, dumping of rubbish and 
waste and climate change. Fishing impacts the oceans through the removal of target species, 
seabed disturbance and the effects of discards and mortality of non target species (RCEP. 2004). 
Over 70% of the earths surface is covered by the ocean and it plays a crucial role in determining 
conditions on the land. The oceans team with a myriad of different life forms that coexist and 
form complex relationships. There are now major concerns about the state of the marine 
environment as evidenced by overexploited fish stocks, and limited protection of habitats and 
species. Indeed the global scale of human alteration on the environment has led to the 
suggestion that we are now living in a new geological era, the ‘Anthropocene’ (Mee et al. 2008).  
 
2.1 The Fisheries Resource Base  
 
Many of the world’s fish populations are overexploited and some of the ecosystems that sustain 
them are degraded. FAO (2007) estimate that 77% of the worlds major fish resources are fully 
exploited, overexploited, depleted, or recovering from depletion. Since FAO started monitoring 
the global state of stocks in 1974, there has been a consistent downward trend from almost 40% 
in 1974 to 23% in 2005 in the proportion of underexploited and moderately exploited stocks, 
which are those offering some potential for expansion. At the same time there has been an 
increasing trend in the proportion of overexploited and depleted stocks , from about 10% in the 
mid 1970’s to around 25% in the 1990’s where it has stabilised. The percentage of stocks 
exploited at or beyond their maximum sustainable levels varies greatly by area. The major 
fishing areas with the highest proportion of fully exploited stocks (69 to 77%) are the Western 
Central Atlantic, the Eastern Central Atlantic, the Northwest Atlantic , the western Indian Ocean 
and the Northwest Pacific. In 2004, the Northeast Atlantic produced 9.9 million tonnes of fish 
which represented 12% of world marine fish catches (FAO. 2007).  
 
Catch capacity is larger than that which is necessary to support the sustainable exploitation of 
the resources of the seas. The number of commercial vessels reported to FAO both 2003 and 
2004 are above the number reported as being operational in 2002. Cod, marlin and swordfish are 
estimated to have lost 90% of their global stocks over the past century. The Northeast Atlantic, 
North Sea and Baltic are some of the most heavily over fished areas. Capture fisheries are 
predicted to grow by less than 0.7% by 2020. However, despite the declines in fish resources, 
and associated ecosystem degradation, global demand for fish protein continues to rise (FAO, 
2004; FAO 2007; Anon. 2006).  
 
Sparholt, et al. (2007) analysed 38 of the commercially most important fish stocks in the north 
east Atlantic over the past half century. These stocks are routinely assessed by the International 
Council for the Exploration of the Sea (ICES) and a long time series of data for landings (L), 
spawning stock biomass (SSB), recruitment (R) and fishing mortality (F), extending from 1946 
to 2003 were analysed. The results indicated that total landings of pelagic and demersal stocks 
in the northeast Atlantic have been rather stable at about 10 million tonnes per year since the 
mid 1960’s. Landings of demersal fish increased until the mid 1970’s then decreased by 40% 
thereafter. Landings of pelagic fish increased until the mid 1970’s and have remained stable 
since. Their analysis indicates that most pelagic stocks recovered to sustainable levels with high 
productivity after several had collapsed in the 1960’s and the 1970’s. In contrast, most demersal 
stocks have continued to decline over the past half century and are now recruitment overfished. 
If recruitment overfishing is avoided for all demersal stocks and discarding is minimised, their 
yield might be almost doubled over the current yield. Sparholt, et al. (2007) indicate that only 
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the closure of pelagic fisheries in the mod 1970’s can be clearly identified in the time series as 
having had a direct effect on stock status.  
 
Marine capture fisheries now face many major and complex challenges including habitat 
degradation, poor economic returns, social hardship, depleted stocks, illegal fishing and climate 
change (Pikitch et al. 2004; Grafton et al. 2008). As a result, fisheries scientists, fisheries 
management and fisheries management agencies are under increasing pressure worldwide.  
 
2.2 Impact of Fishing on Marine Ecosystems  
 
Fishing activities impact marine ecosystems in a number of ways including;  
 

• removal of target species and resultant changes in the size structure of the populations;  
• mortality of non target populations of fish and of seabirds, marine mammals and benthic 

marine life ; 
• Alterations to the seabed habitat; 
• Changes in the food web with impacts on the predators and prey of the species affected.  

 
The most immediate effect of fishing is the reduced abundance of the target species particularly 
the removal of larger individuals. Many fish stocks are overexploited and the situation could be 
reversed if the fishing pressure on commercial species was reduced to a more sustainable level 
(ICES, 2003). A major impact on the marine ecosystem is unwanted animals which are dumped 
back into the sea after being caught in a fishing operation (i.e. discards). As most animals die as 
a result of the experience, discarding has a negative impact on the ecosystem. It also has a 
negative impact on the economy of the fishing industry as animals which would otherwise have 
continued to grow and reproduce and thus contribute to fishing yield in the future are destroyed. 
The north east Atlantic accounts for 1,332,000 tonnes of discards, which represents 19.6% of 
total world discards for 11% of the worldwide landings. The average discards for the area is 
13% on a weight basis. There are very significant variations between areas and gear types and 
discarding remains a serious problem in many EU fisheries (EU, 2007b).  
 
Fishing gears may also accidentally catch marine mammals, birds and turtles. Acoustic warning 
devices (pingers) are now used to scare off porpoises from gill nets.  
 
Some exploited species are more vulnerable to exploitation and may only be able to withstand 
low exploitation rates (e.g. sharks, skates rays and deep water fish). As a result, many species of 
elasmobranch species have declined in the Northeast Atlantic (ICES, 2003).  
 
The impact of fishing gear on the seabed depends on the type of gear, the degree of contact with 
the seabed and the frequency of contact. Bottom trawl gears are expected to have the greatest 
impact on complex biogenic habitats, followed by bottom set gill nets and longlines (ICES, 
2007a). The impact of fishing gears is greatest when contact with the seabed is continuous and 
intense (e.g. trawl gear) and where the habitat has complex three dimensional structures (e.g. 
corals; sponges). It is generally recognised that the first fishing event has proportionally more 
impact than subsequent events (Collie et al., 2000). However, the degree of threat of any fishing 
gear will be determined by the intensity of the fishing activity , so that multiple impacts by a low 
impact gear may be more damaging than a single pass of a more impacting gear. The 
relationship is further complicated by the fact that most biological systems can recover. The key 
issue is therefore not the absolute frequency of an impacting activity but the frequency relative 
to the recovery time for that system (ICES, 2007a).   
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Lokkeborg (2005) has reviewed the impact of trawling on benthic habitats and communities and 
states that concerns about the impacts of towed fishing gears on benthic habitats and organisms 
have increased over the last two decades. The reason for this concerns are that benthic habitats 
provide refuge for juvenile fish and the associated fauna comprise important food sources for 
demersal fish. Knowledge of the impacts of towed fishing gear is still rather rudimentary. The 
difficulty in conducting impact studies that produce clear conclusions results mainly from the 
complexity and natural variability of benthic communities (Lokkeborg, 2005).  
 
The small animals living on the seabed can supply as much as two-thirds of the annual food 
requirements of bottom feeding fish, so any increased mortality on the seabed animals can alter 
the food web (ICES, 2003).  
 
Fishing activity impacts the ecosystem through various pathways. ICES (2007a) have provided 
an overview of the pathways through which fisheries may affect the ecosystem and its 
components and also identify the ecosystem components that are affected by these pathways. 
This is shown schematically in Figure 1. 
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Figure 1 Fishing Activity Impacts the Ecosystem Through Various Pathways (Green Boxes) Through Which Fisheries May Effect the 
Ecosystem and its Components (Yellow Boxes). In North Sea Studies, 5 Ecosystem Components were Found to be Widespread 
and Acutely Affected by Fishing. These are indicated by a red star. All the Ecosystem Components are Severely affected by two 
Pathways shown with Red Triangle. 
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The pathways are not equally important and will also impact different components of the 
ecosystem In North Sea studies, five ecosystem components were found to be widespread and 
acutely affected by fishing: fish cephalopods, benthos, macrophytes, and physical habitat. All 
these ecosystem components are severely affected by only two pathways; ‘abrasion/physical 
disturbance’ and ‘selective extraction of species’. These may be considered the primary 
pathways determining the impact of fishing on the North Sea ecosystem (ICES. 2007a).  
 
2.3 Impacts of Human Activities on Marine Ecosystems  
 
The are many impacts on marine ecosystems caused by human activities. ICES (2003) 
conducted an environmental status of the European seas and examined the impacts of human 
activities on marine ecosystems. These human activities include climate change, fisheries, 
nutrient inputs, eutrophication, harmful algal blooms, contaminants (e,g. heavy metals), impacts 
of shipping, activities in the coastal zone and marine litter. This section draws on this report to 
list the pressures of human activities on marine ecosystems.  
 
2.3.1 Climate Change 
 
Climate change has become an important issue in Europe over the last decade and is now very 
high on the political agenda. Although there are still more questions than answers about its 
affects, almost all global models agree that there will be higher surface temperatures in the 
future given the build up of greenhouse gasses in the atmosphere. Predictions by the 
Intergovernmental Panel on Climate Changer (IPCC) have predicted that by 2100, global 
warming will lead to an increase in sea surface temperature of 1.5 degrees C and a rise in sea 
level by 25cm to 95cm. Other likely impacts in the wider Northeast Atlantic include more rain, 
which will increase flooding in low lying areas and increase the amount of nutrients entering the 
seas via rivers. Coastal erosion is expected to increase due to increased storminess and sea level 
rises may inundate some intertidal areas and salt marshes and alter the shape of estuaries. This 
will have a profound impact on coastal ecosystem and their communities (ICES, 2003).  
 
2.3.2 Eutrophication  
 
Nutrient enrichment (eutrophication) is a problem in several coastal areas of European seas as a 
result of river runoff (including input from industry, municipal discharge and agriculture), direct 
inputs of municipal discharge and industrial waste, the atmosphere (emissions from agriculture, 
fuel combustion) and marine activities (aquaculture). Nutrients and light are essential for the 
growth of marine plants, including phytoplankton which form the base of the food chain. 
Nutrient enrichment can cause reduced water transparency, algal blooms (e.g. red tides), fish 
and benthos kills owing to decreased amounts of oxygen in the bottom water, bad smells 
(hydrogen sulphide) and changes in the communities and biodiversity of planktonic and bottom 
living organisms (ICES, 2003). 
 
2.3.3 Harmful Algal Blooms 
 
Many species of phytoplankton are known to form mass concentrations, known as blooms. 
Some of these algae produce toxic materials that can lead to poisoning of humans (who may eat 
shellfish that have concentrated the biotoxins), as well as mortality of marine mammals, 
seabirds, and other animals, mass mortality of wild and farmed fish and detrimental changes to 
the community structure of marine ecosystems. These events are collectively termed Harmful 
Algal Blooms (HAB’s) and can have high economic consequences (ICES. 2003) 
 
 



Requirements for an Ecosystem Approach to Fisheries Management  

PE 405.386 8

2.3.4 Contaminants 
 
Contaminants are chemical substances that are detected in locations where they should not 
normally be found and can be natural or manmade. There are over 100,000 chemicals marketed 
in the European community and the chemical industry markets 200 to 300 new chemicals every 
year. Contaminants fall into four main groups; trace metals (e.g. cadmium, mercury); organic 
compounds (e.g. pesticides and herbicides) oil from energy extraction and marine transport; 
radioactive elements (e.g. radioactive caesium from nuclear reprocessing). The effects of 
contaminants on marine organisms vary depending on their behaviour and fate following release 
into the ecosystem. Some substances can remain in the water, or be deposited in sediment or be 
taken up by organisms. Other substances can be transported long distances from their sources by 
ocean currents and through the atmosphere (e.g. persistent organic compounds from temperate 
latitudes to the Arctic). Antifoulants based on tributylin (TBT) have been banned for sometime 
but their widespread earlier use has left many sea areas contaminated. TBT is one of the most 
toxic compounds ever to have been deliberately introduced into the environment. It is very toxic 
to shellfish at very low concentrations and the highest concentrations are found in sediment 
from harbours, marinas and shipping channels. TBT is an endocrine disrupter and interferes with 
the  
 
hormoine system of animals. The reproductive ability of dogwhelk is severely impacted by 
TBT’s and they are used as a sensitive indicator of the presence of low levels of TBT. Other 
endocrine disruptors such as natural and synthetic hormones can disrupt thyroid function and 
alter the immune function in marine mammals and fish.  
 
Polychlorinated Biphenenyls (PCB’s) are one class of compounds known as POP’s (persistent 
organic pollutants) that are of significant concern in the environment. Many marine mammals 
readily take up PCB’s and their concentration are highest at the top of the food chain. (i.e. top 
predators). High concentrations of PCB’s have been linked to infertility in seals (ICES, 2003). 
 
2.3.5 Oil and Gas  
 
The main oil and gas industry is based in the North Sea but production occurs in other areas 
(e.g. northern Norway; north coast of Spain). Drilling fluids are used when wells are being 
drilled both to lubricate the drill itself and to carry the rock chippings removed by the drill to the 
surface. These cuttings contain contaminants that can be toxic to marine life. During the 
production phase, the major discharge is from produced water. This is water which has lain 
underground with the oil and comes to the surface with the oil. While it is treated before 
discharge there are concerns about the presence of organic acids, and water soluble organic 
compounds especially those that can act as endocrine disruptors (ICES, 2003) 
 
2.3.6 Shipping  
 
The European seas are crisscrossed by some of the busiest shipping lanes in the world (e.g. the 
Dover Straights in the English Channel – 400 ships pass through per day). Shipping and 
transport are an essential part of the economy but they have a number of impacts on the marine 
environment. These can range from impacts on the coastal zone, resulting in the development 
and daily activities of large scale port facilities, to the stirring up of contaminated sediments by 
dredges, working to keep the shipping channels open. Ships an also impact the marine 
environment if they suffer an accident and loose their cargo, although the scale of any impact 
obviously depends on the location, type and amount of substances released (e.g. “Prestige” off 
northwest Spain in 2002). There is also concern over the effect of marine organisms that ships 
can carry from one geographical area to another in their ballast water or attached to their hulls. 
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Non natives' species, if introduced to suitable conditions can sometimes out compete local 
marine life, potentially altering entire marine ecosystems. Oil and oil residues discharged from 
ships represent a significant threat to ecosystems and may be accidental or illegal. One of the 
most immediate and conspicuous casualties of any oil discharges at sea are seabirds (ICES, 
2003).  
 
2.3.7 Coastal Zone Issues  
 
In the European Union, about one third of the population is concentrated near the coast and as a 
result coastal development is intense in many areas of Europe. Ports and harbours have been 
expanding and many industries (including Power Plants) are located close to the coast often 
using the sea for discharge of cooling water or wastewater. Fish and shellfish farming also occur 
in sheltered bays and lagoons. Tourism is a rapidly growing source of pressure on natural 
resources and on the environment. Coastal areas are popular places for recreation and leisure 
activities and attract both local and tourists from inland and abroad. Swimming, sailing, surfing 
recreational fishing, scuba diving and camping are among the most popular activities. All of 
these activities impact the ecosystem, particularly the plants and animals of the coastal margin, 
including breeding areas for seabirds, marine mammals and coastal fish.  
 
There is a need to develop renewable energy resources as part of the strategy to reduce carbon 
dioxide emissions and the impact of global warming. This can involve wind, wave and tidal 
energy schemes. Negative impacts include loss of habitat, potential for bird collision, changes in 
current and sediment dynamics, and increased risk of ship collisions. The benefits include the 
use of a sustainable, pollution free energy source. 
Sands and gravel deposits in inshore areas are valuable resources for use in construction, land 
reclamation and coastal protection. The extraction of marine sand and gravel causes changes to 
the seabed surface and the nature of surface sediments and impacts on the bottom living 
organisms in surrounding areas. These deposits are also important habitats for some species (e.g. 
herring spawn on gravel covered seabed).  
 
Marine litter are mainly related to wastes generated by shipping, fisheries, tourists and 
recreational activities. Floating and sunken litter and can drown seabirds, entangled in netting, 
and the death of birds, turtles and crustaceans caused by ingested plastic objects. As tourism, 
urban development and industrial pressure in the coastal zone increases, the problem of litter 
may become more severe (ICES, 2003).  
 
The range of human activities mentioned above all impact marine ecosystems to a different 
extent. They should be evaluated together so that an overall view of prioritise for action can be 
obtained. Setting these prioritise is further complicated by natural fluctuations in marine 
populations and ecosystems which can be quite large, with little knowledge about the normal 
levels of variability.  
 
The cumulated effect of all these activities is leading to conflicts of use and to the deterioration 
of the marine environment that everyone depends on (especially the fishing sector). How is it 
possible to minimise these pressures from human activities? This is a fundamental question and 
the answer lies in a ‘joined up thinking’ approach through the implementation of the ‘Integrated 
Maritime Policy for the European Union’. This recognises that all matters related to Europe’s 
oceans and seas are interlinked. An Integrated Maritime Policy for Europe will enhance 
Europe’s capacity to face the challenges. These include globalisation, competitiveness, climate 
change, degradation of the marine environment, maritime safety and security, energy security 
and sustainability. The integrated policy must be based on excellence in marine research, 
technology and innovation and anchored in the Lisbon Agenda for jobs and growth and the 
Gothenburg agenda for sustainability (EU 2007c). 
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3 Management  
 
3.1 Fisheries Management  
 
Modern fisheries management, as practiced since the early 1940’s is primarily focused on 
fishing activity and the target fish resources. FAO have defined it as “the integrated process of 
information gathering, analysis, planning, decision making, allocation of resources and 
formulation and enforcement of fishery regulations by which the fisheries management authority 
controls the present and future behaviours of the interested parties in the fishery in order to 
ensure the continued productivity of the living resource“ (FAO, 2003; Sutinen and Soboil, 2003; 
Garcia et al, 2003).  
 
There is mounting perception that fisheries management has failed and this is driven by a variety 
of factors including international media focus on spectacular examples of fisheries collapses 
(e.g. Northern Cod) as well as general evidence of overfishing and overcapacity. There has also 
been public concern and media attention on issues such as dumping of by-catch, and impacts of 
fishing on the marine environment and on marine mammals and birds. Fisheries management 
agencies have also had to deal with challenges from the fishing industry particularly in relation 
to restrictive measures to protect stocks and to challenges to the scientific basis for such 
restrictions (Smith et al. 1999).  
 
There is also a growing realisation that fisheries management has been ineffective with its focus 
on maximizing the catch of a single target species while generally ignoring habitat, predators 
and prey of the target species and other ecosystem components and interactions (Pikitch, et al. 
2004). To address the critical need for a more effective and holistic management approach, the 
Ecosystem Approach to Fishery Management (EAFM) is a new direction for fishery 
management, essentially reversing the order of management prioritise to start with the 
ecosystem rather than the target species.  
 
3.2 Ecosystem Management  
 
Ecosystem management derives from land based wildlife management born in range 
management and forestry. It is area based, and boundaries must be clearly and formally defined. 
It aims at maintaining ecosystems in the sustainable condition necessary to achieve desired 
social benefits and to be effective, it requires scientific information as an element in the decision 
making process that is fundamentally one of public and private choices (Lackey, 1998; 
Christensen et al., 1996; Garcia et al. , 2003). Despite the distinctions between ecosystem 
management and fisheries management given above, the underlying concepts remain fuzzy and 
tend to overlap. (Garcia et al., 2003). Table 1 presents the contrasting features of Fisheries 
Management and Ecosystem Management  
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Table 1 Schematic Comparison between Fisheries Management and Ecosystem Management 
 

  FISHERIES MANAGEMENT ECOSYSTEM MANAGEMENT  
Paradigm Sector Based. Vertically Integrated Area Based. Holistic. Loosely Cross 

  Focused on Target Resources and People  Sectoral. Focus on habitats and ecosystem integrity.  
Objective  Not Always Cohgerent or Transparent. A Desired State for the Ecosystem  

  Optimal System Output. Social Peace. (Health and Integrity) 
Scientific Input  Formalized (particularly in Regional  Less Formalized. Less Operational. Often Insufficient.  

  Commissions). Variable Impact  Stronger role of advoacy science  
Decision Making Most Often Top-Down. Strongly Influenced Highly Variable. Often More Participative. Strongly 

  by Industry Lobbying. Growing Role of  Influenced by Environmental Lobbies.  
  Environmental NGO's Stronger Use of Tribunals.  

Role of Media Historically Limited. Growing as Fisheries Stronger Use of the Media.  
  Crisis Spreads.   

Regional and Global Central Role for FAO and Regional Central Role for United Nations Environment 
Institutions Fisheries Bodies  Programme (UNEP) and the Regional Sea Conventions. 

Geographical Basis A Process of Overlapping and Cascading  A Progressive Consideration of Large Scale Ecosystems  
  Subdivisions of the Oceans for allocation  for More Comprehensive Management (from specific areas. 
  of resources and Responsibilities   coastal zones and Large Marine Ecosystems (LME) 

Stakeholder and  Narrow. Essentially Fishery Stakeholders.  Much Broader. Society Wide. Often with Support 
Political Base  Progressively opening to other Interests.  from Recreational and Small Scale Fishers.  

Global 1982 Law of the Sea Convention Ramsar Convention 
Instruments UN Fish Stocks Agreement UN Conference on Environment and Development  

  FAO Code of Conduct Convention on Biological Diversity 
      

Measures Regulation of Human Activity Inputs Protection of Specified Areas and Habitats, 
  (Gear, Effort, Capacity) or Output Including Limitations or Exclusion of Extractive 
  (Removals, Quotas) and Trade  Human Activities. Total or Partial Ban on  
    Some Human Activities  

Source: Garcia et al., 2003
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The Ecosystem Approach to Fisheries (EAF) is recognised as a form of fisheries governance 
framework, taking its conceptual principles and operational instruments from conventional 
fisheries management on the one hand and ecosystem management on the other. A number of 
expressions related to fisheries and ecosystem management have emerged to describe related 
concepts such as; ecosystem based fisheries management (EBFM); ecosystem approach to 
fisheries management (EAFM); ecosystem approach to fisheries (EAF); ecosystem approach 
(EA); environmental management and biodiversity management 
 
The use of different ecosystem terminology has sometimes caused confusion. These above 
expressions of ecosystem management refer to converging if not totally similar processes, 
aiming at largely overlapping sets of objectives. All ecosystem approaches to management of 
economic activity rely on similar guidelines; the need for sound science, adaptation to changing 
conditions, partnership with diverse stakeholders and organisations and long term commitment 
and long term commitment to the welfare of both ecosystems and human societies (Kimball, 
2001; Garcia et al., 2003).  

 
3.3 Integrated Management  
 
Garcia et al. (2003) state that the ecosystem related concepts have a lot in common with and 
relate very closely to the already widely used concept of integrated management (IM). IM 
involves comprehensive planning and regulation of human activities towards a complex set of 
interacting objectives and aims at minimizing user conflicts while ensuring long term 
sustainability. IM explicitly considers the cumulative effects of human activities and its 
implementation is based on integrated management plans. EBFM and EAF are subsets of IM, 
with greater emphasis on ecosystem implications (Garcia et al., 2003). The EU Integrated 
Maritime Policy constitutes the overall framework for integrated management in the maritime 
field and its environmental pillar the Marine Strategy Framework Directive (MSFD) constitutes 
the general basis for implementing an ecosystem approach to the marine environment (EU. 
2007; EU. 2005; EU, 2007c). The European Commission has recently set up a maritime policy 
function with the task of analysing maritime affairs and the policies affecting them, coordinating 
between sectoral policies, ensuring that interactions between them are taken into account and 
piloting the development of cross cutting policy tools (EU, 2007c).  
 
3.4 The Common Fisheries Policy 
 
The treaty establishing the European Community includes in Article 6 the obligation to integrate 
environmental protection requirements into the Community policies such as the Common 
Fisheries Policy (CFP) (EU, 2002 a). The Council Regulation on the conservation and 
sustainable exploitation of fisheries resources under the CFP states that one of the operational 
objectives of the CFP is the progressive implementation of the ecosystem approach to fisheries 
management (EU 2002 b). Implementation of an ecosystem approach through the CFP concerns 
not only Community waters but all oceans worldwide.  
 
The European Unions revision of the Common Fisheries Policy in 2002 set out a series of policy 
goals that fisheries management has been addressing in recent years. The main goals in the 
revised CFP include a reduction in effort; greater stakeholder involvement; an ecosystem 
approach; regional management and multi annual management (Frid et al. 2005).  
 
EU (2008) states that an ecosystem approach to managing the seas cannot and should not be 
implemented in a specific sector alone, but must be cross sectoral. The policy objectives of an 
EAFM cannot be achieved by sectoral policies such as the CFP alone. The EU Integrated 
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Maritime Policy constitutes the overall framework for integrated action in the maritime field and 
its environmental pillar the Marine Strategy Framework Directive (EU. 2005) constitutes the 
general basis for implementing an ecosystem approach to the marine environment. The Habitats 
Directive (EU. 1992), with its requirement to establish networks of protected areas in the marine 
domain, provides some important tools for an ecosystem approach. 
 
3.5 Principles of the Ecosystem Approach to Fisheries Management  
 
The need for a wider consideration of environmental and ecosystem issues in fisheries has been 
acknowledged in many fora and the principles and aspirations of EAFM are well documented. 
There is now widespread recognition that the status quo in relation to fisheries management is 
no longer acceptable in the light of a growing understanding and concern about marine 
ecosystems and their uses by society.  
 
The EAFM framework has developed on the founding principles and conceptual goals emerging 
from sustainable development and is aimed at both human and ecosystem well being (Garcia 
and Cochran, 2005). Binding international agreements of great relevance to EAF (Table 2) have 
been adopted during the past three decades and have been reviewed by Turrell (2004). These 
have been organised into a framework for sustainable fisheries through the 1995 FAO Code of 
Conduct for Responsible Fisheries, which has become the reference framework for sustainable 
fisheries (Garcia and Cochran, 2005).  
 
Table 2 International Agreements of Great Relevance to EAFM 
 

    
Instruments and Agreements  YEAR 

    
    

RAMSAR Convention on Wetlands 1971 
Stockholm Conference on Sustainable Development 1972 
CITES Convention on International Trade in Endagered 
Species  1973 
Bonn Converntion on Migratory Species of Wild Animals 1979 
Law of the Sea Convention  1982 
World Conference on Environment and Development  1987 
Convention on Biological Diversity (CBD)  1992 
Fish Stocks Agreements 1995 
Jakarta Mandate 1995 
Reykjavik Conference and Declaration  2001 
World Summit on Sustainable Development (WSSD) 2002 
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Table 3 Pressures and Impacts on Environmental Status from the MFSD 
 

Pressure Impacts and Details  Examples 
Physical Loss Smothering  Man Made Structures 
    Disposal of Dredge Spoil 
  Sealing Permanent Constructions  
Physical Damage Changes in Siltation Outfalls, Increased Run Off,  
    Dredging/Disposal of Dredge Spoil 
      
  Abrasion  Impact on the Seabed by Commercial Fishing 
    Boating, Anchoring  
      
  Selective Extraction  Exploration and Exploitation of Living and  
    Non Living Resources on Seabed and Subsoil 
Other Physical Disturbance Underwater Noise Shipping, Underwater Acoustic Equipment  
  Marine Litter   
      
Inteference with Hydrological Significant Changes in  Outfall from Power Stations  
Processes Thermal Regime    
  Significant Changes in  Construction Inmpeding Water Movements 
  Salinity Regime Water Abstraction 
      
Contamination by Hazardous  Introduction of Synthetic  Pesticides, Antifoulants, Pharmaceuticals 
Substances Compounds and Biologically    
   Active Compounds   
      
  Introduction of non Synthetic Heavy Metals, Hydrocarbons, Pollution by Ships 
  Substances and Compounds Oil, Gas and Mineral Exploration and Exploitation  
    Atmospheric Deposition, Riverine Inputs 
   
  Introduction of Radio Nuclides   
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Systematic and/or Intentional  Introduction of Other Substances Whether    
Release of Substances Solids, Liquid or Gas in Marine Waters    
      

Nutrient and Organic Inputs of Fertilisers and Other Nitrogen 
From Point and Diffuse Sources including 
Agriculture, 

Matter Enrichment and Phosphorous Rich Substances Aquaculture, Atmospheric Deposition 
      
  Input of Organic Matter Sewers, Mariculture, Riverine Inputs 
      
Biological Disturbance  Introduction of Microbial Pathogens    
      
  Introduction of Non Indigewnous Species   
  and Translocations   
      
  Selective Extraction of Species  By Commercial and Recreational Fishing  
  Including Incidental Non Target Species   
      

Source: EU 2005 - The Marine Strategy Framework Directive
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The Ecosystem Approach is embedded in the concept of sustainable development, which 
requires that the needs of future generations are not compromised by the actions of people today 
(ICES, 2005). The 2002 World Summit on Sustainable Development (WSSD) requires the 
development and implementation of the ecosystem approach by 2012 together with the 
elimination of destructive fishing practices; the establishment of marine protected areas 
(MPA’s) and other time/area closures for the protection of nursery grounds; the adoption of 
coastal land-use and watershed planning and the integration of economic sectors into marine and 
coastal area management (Garcia and Cochran, 2005).  
 
The EAFM requires a coming together of communities of scientists who, in the past have never 
had a meaningful dialogue with each other or have never been exposed to the global ocean 
governance policy requirements that currently drive us towards a holistic managerial mechanism 
(Turrell, 2004). 
 
FAO (2004) recognise that there is a need to improve current fisheries management. The 
interactions that occur between fisheries and ecosystems and the fact that both are affected by 
long term variability as well as by other, non fishery uses must be more effectively taken into 
account. FAO (2004) state that the purpose of EAFM is to plan, develop and manage fisheries in 
a manner that addresses the multiple needs and desires of societies, without jeopardizing the 
options for future generations to benefit from the full range of goods and services provided by 
marine ecosystems. services. 
 
Garcia and Cochran (2005) state that the goals of EAFM are to  
“ balance diverse societal objectives, by taking into account the knowledge and uncertainties 
about biotic, abiotic and human components of ecosystems and their interactions and applying 
an integrated approach to fisheries within ecologically meaningful boundaries “.  
 
EAFM is an extension of the conventional fisheries management paradigm. Figure 2 illustrates 
schematically the elements and links considered under conventional fisheries management 
together with the additional requirements for EAFM. Garcia and Cochran (2005) point out that 
the need to reduce fishing pressure and establish clear user rights need to be more forcefully 
addressed and that other ecological considerations about direct and indirect consequences of 
fisheries as well as ecosystem services to human use must be dealt with. The approach fosters 
the use of existing management frameworks improving their implementation and reinforcing 
ecological relevance and will contribute significantly to sustainable development. The EAFM 
assumes that the political will and industry’s cooperation will be available to implement the 
change at a rate deemed acceptable to society (FAO, 2003; Garcia and Cochran, 2005).  
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Figure 2 Schematic representation of ecosystem components and interactions addressed by the EAFM. Elements in green specify the 
conventional fishery management approach. Elements in yellow represent additional elements for EAFM. 
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The major principles of EAFM are shown in Figure 3. These principles generally underpin the 
high level policy goals assigned to fisheries management at a national or regional scale. FAO 
(2004) state that recognising that fisheries have the potential to alter the structure, biodiversity 
and productivity of marine ecosystems, and that natural resources should not be allowed to 
decrease below their level of maximum productivity; EAFM should respect the following 
principles: 

• fisheries should be managed to limit their impacts on the ecosystem to the extent 
possible; 

• ecological relationships between harvested, dependent and associated species should be 
maintained; 

• management measures should be compatible across the entire distribution of the 
resources (across jurisdictions and management plans).  

• The precautionary approach should be applied because the knowledge on ecosystems is 
incomplete 

• Governance should ensure both human and ecosystem well being and integrity.  
 
Figure 3 Principles of Relevance to an EAFM 
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3.6 Implementation of EAFM 
 
Implementation of an EAFM requires a policy, a strategy and an operational management plan. 
The policy spells out clearly its commitments, so providing the backdrop against which EAFM 
is to be implemented. It links national and local developments with the international policy 
framework and the legally binding or voluntary international agreements. It defines the main 
orientations of fisheries and the high level conceptual goals and constraints, connecting fisheries 
management to sectoral development, planning, integrating socio-economic and environmental 
considerations (FAO, 2003; Garcia et al. 2003; Garcia and Cochran, 2005). In a European 
context this policy is emerging through the Maritime policy and the MSFD.  
 
The strategy turns the conceptual goals into operational objectives, ranking them and defining 
the time frame within which they should be attained. Substantial research is required to turn the 
policy goals into operational objectives. This research may relate to reducing the impact of 
fishing on target and non target species (e.g. reducing capacity); protecting habitats (e.g. marine 
protected areas) and improving food safety through lobbying for reduction in pollution. For each 
of these operational objectives, indicators and reference values should be defined, agreed and 
used to determine where the objective is being achieved (FAO, 2003; Garcia and Cochran, 
2005) 
 
The operational management plan provides the details on the resources available, the 
stakeholders involved, the measures specific to the specific fisheries and the enforcement 
mechanisms. It identifies indicators and reference points corresponding to the main objectives 
and constraints through a process of interaction among the main stakeholders. It provides for 
feedback and adaptation as better information is obtained. The process is outlined in Figure 4. 
Effective information management and communication that leads to effective and efficient 
stakeholder participation are critical to the success of EAFM.  
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Figure 4 Diagrammatic Representation of the Process of Implementation, Evaluation 
and Adaptation of the EAFM Implementation Plan. 
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Poor communications is a common problem in conventional management, but effective 
information management is needed as a sine qua non in an EAFM. The participation of 
stakeholders requires an effective system to manage and distribute information (FAO. 2003; 
Garcia et al. , 2003; Garcia and Cochran, 2005). FAO (2003) states that there are substantial 
obstacles to the effective implementation of EAFM and the eleven major obstacles are shown in 
Figure 5. 
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Figure 5 Some Major Threats to the Implementation of EAFM 
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3.7 An Adaptive Management Approach  
 
The MSFD (EU. 2007) states that adaptive management on the basis of the ecosystem approach 
shall be applied with the aim of attaining GEnS. The Ecosystem Approach should take account 
of the natural variability in marine ecosystems and management should recogniser that 
ecosystems are dynamic. Management frameworks cannot be static, but continuously reassessed 
and updated as circumstances change. Adaptive management (AM) is a form of “ learning by 
doing” with structured feedback and decision making. It offers an alternative to rigid and 
inflexible management frameworks and requires less stringent assumptions about scientific 
understanding of ecosystem processes but requires an ability to predict the trend and general 
magnitude of the effects of management actions (ICES. 2005a).  
 
The participatory component of adaptive management is poorly defined, exposing the process to 
the risk of domination by one or more powerful sectors or Member States. Properly informed 
through a participatory process, regionally based GEnS could be a powerful tool to inform the 
public about the state of health of the seas (Mee et al. 2008).  
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4 The Need for and the Benefits of EAFM  
 
The EU is one of the worlds major fishing powers and the biggest market for processed fish 
products. While the number of fishers has been declining in recent years, some 526,000 are 
employed in the fishing sector . Many jobs are generated in processing, marketing, packing, 
transportation and marketing as well as in shipyards, fishing gear manufacturing, chandlers and 
maintenance, not only in catching fish. These activities play a significant role in the economic 
and social fabric of coastal areas of the EU (EU, 2008).  
  
Globally, fishing remains a very important economic activity and FAO (2004) estimate that 12.5 
million people are employed in fishing globally with about US$409 billion per annum in 
international trade. A further 80-90 million people, most of them in developing countries depend 
on fish for their main daily source of protein.  
 
The degraded state of many marine ecosystems and the depleted state of many of the world’s 
fisheries have been well documented. The WSSD pledged to “ maintain or restore stocks to 
levels that can produce the maximum sustainable yield with the aim of achieving these goals for 
depleted stocks on an urgent basis and where possible no later than 2015 ”. It is clear that 
fisheries have not been managed in a way that contributes positively to sustainable development 
and consequently, the impacts on the world’s economies and societies will be enormous both 
now and well into the future (FAO, 2004). This situation will contribute to increased poverty, 
increased inequities and lack of opportunities for many of the world’s fishers to make a decent 
livelihood. Poor management is depriving many regions and states of the potential social and 
economic benefits of fishing. There is a need to improve fisheries management so that potential 
social and economic benefits can be achieved. Conflicts between competing users must be 
reduced and fishers must be accepted by society as responsible users of the oceans (Garcia and 
Cochran, 2005). 
 
The EU Commission have stated that fisheries management must take more into account of the 
welfare of social communities, the marine environment and the interactions of fishing with other 
activities. The Commission have also stated that they will take action to ensure that the 
Common Fisheries Policy reflects the ecosystem based approach (EAFM) and will work to 
eliminate illegal, unreported and unregulated fisheries (EU, 2007c).  
 
The benefits to fisheries of an ecosystem approach to marine management (EAMM) are 
extensive. Fishing is probably the one maritime sector which is most directly dependent on 
healthy marine ecosystem and it gains most from integrated protection of these ecosystems. 
EAMM will address the concerns often voiced by the fishing industry, that many human 
activities have a negative impact on marine ecosystems and their associated fish stocks. All 
these impacts (not just fisheries) need to be managed in order to protect marine ecosystems and 
fish stocks. EAMM will do what fisheries management cannot do alone, that is to ensure that 
marine ecosystems can recover to and are maintained in a healthy state whereby the basis for the 
future productivity of the fish stocks are secured (EU 2008). 
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5 The Concept of Good Environmental Status 
 
Humans have impacted European marine ecosystems for hundreds of years. Some of these 
impacts have been sustainable and have not compromised the options of future generations to 
benefit from the full range of goods and services that ecosystems provide, or the capacity of the 
ecosystem to respond to environmental change. However, some impacts have not been 
sustainable and have resulted in species depletion, fish stock collapse or the degradation of 
ecosystem processes (ICES. 2005a). 
 
The adoption of the European Marine Strategy Directive (EU. 2007) is an opportunity for a 
comprehensive policy for protecting, improving and sustainably using Europe’s environmentally 
degraded seas (Mee et al. 2008). It will provide an overarching vision, high level principles and 
strategic goals and will bring together several existing EU objectives which contribute to the 
protection of the marine environment (Rogers and Greenaway, 2005). It calls for an ecosystem 
based approach to management where humans are regarded as a key system component and the 
central goal is to achieve “good environmental status “ (GenS) by 2021.  
 
According to the EU Marine Strategy Directive (EU. 2007) environmental status means “ the 
overall state of the environment in marine waters, taking into account the structure, function 
and processes of the constituent marine ecosystem together with the natural physiopraphic, 
geographic, biological, geological, and climate factors as well as the physical, acoustic and 
chemical conditions, including those resulting from human activities inside or outside the area 
concerned “ 
 
The same document (EU. 2007) defines good environmental status (GEnS) as “ the 
environmental status of marine waters where these provide ecologically diverse and dynamic 
oceans and seas which are clean, healthy and productive within their intrinsic conditions, and 
the use of the marine environment is at a level that is sustainable, thus safeguarding the 
potential for users and activities by current and future generations”. Indicators of 
environmental status are an integral part of the management systems put in place to ensure 
sustainable development of the marine environment, and are important both for communication 
and for supporting the objectives of an ecosystem approach (Rogers and Greenaway, 2005). 
Mee et al. (2008) have stated that the concept of GEnS sets a challenge to European scientists to 
find ways to measure it.  
 
EU (2007) states that GEnS shall be determined at the level of Marine Region (e.g. North East 
Atlantic) or Sub Region (e.g. Celtic Seas) on the basis on the qualitative descriptors listed in 
Figure 6. Given the present state of marine knowledge, some of these descriptors (e.g. 2 and 4 in 
Figure 6) will clearly need value judgement on the basis of reference conditions. In determining 
GEnS, Member States shall consider each of the qualitative descriptors presented in Figure 6 in 
order to identify those descriptors which are to be used. When a Member State considers that 
there is not appropriate to use one or more of these descriptors, it shall provide the Commission 
with a justification.  
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Figure 6  Qualitative Descriptors for Determining Good Environmental Status from the MSFD 
 

Qualitative Descriptors 
for determining 

Good Environmental Status GEnS
Source; EU. (2008)

(1)  Biological Diversity
is 

Maintained 

(2) Non Indigenous Species 
Introduced by Human 

Activities are at Levels that 
do not Adversely Alter 

the Ecosystem 

(3) Commercially Exploited 
Fish and Shellfish 
Stocks are within 

Safe Biological Limits
(4)  Marine Food Webs - 

occur at Normal Abundance 
and Diversity - Ensure Long 
Term Abundance and Full 

Reproductive Capacity 

(5)   Human Induced 
Eutrophication is  

Minimised Especially 
Their Adverse 

Effects. 

(6)  Sea Floor Integrity 
ensures that the Structure 

and Function of the 
Ecosystem are 
Safeguarded

(7)   Permanent Alteration 
of Hydrographical Conditions 

does not Adversely affect 
Marine Ecosystems 

(8)   Contaminants are 
at Levels not 

Givinbg Rise to 
Pollution 
Effects. 

(9)   Contaminants in Fish 
and Other Seafoods do not 
Exceedd Levels Established 
by Community Legislation

or other Relkevant Standards 

(10)  Properties and 
Quantities of Marine Litter do 

Not Cause Harm to the 
Coastal and Marine 

Environment 

(11)  Introduction of Energy, 
Including Underwater 

Noise  do Not Adversely 
Affect the Marine 

Environment 
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Mee et al. (2008) state that the interpretation of “ good ” in GEnS is key to implementation (of 
an ecosystem approach) and relates to human values and world views. Science will be required 
to determined the level of alteration of a particular marine environment but this must be 
measured against societal expectations based upon values. Unfortunately, the scientific 
understanding of human environmental values is in its infancy and is particularly weak in the 
context of the sea.  
 
The issue of reference state is a particularly contentious one in marine systems and it is often 
difficult to quantify the magnitude of change because of an inherent high variability of 
inconsistent baseline information in time and space. Baselines can be derived by physical 
controls (e.g. locating a high quality area comparable to the area in question), hindcasting, 
predictive modelling and as a last resort ‘expert judgement’. In a highly developed area such as 
Europe, undisturbed control areas are rare, historical analysis is hampered by poor data and the 
fact that ecosystems have changed, and predictive modelling for highly dynamic marine 
physical, chemical and biological systems is still an academic rather than an operational level. 
Hence ‘expert judgement’ may have to be used as a first rather than a last resort (Mee et al. 
2008).  
 
Recent research and meetings of the Scientific, Technical and Economic Committee for 
Fisheries (STECF) have focused on the development of indicators that might underpin the 
implementation of EAFM to support the CFP. Two types of indicators were identified to support 
the environmental integration process, indicators of the state of the marine environment and 
indicators of the pressure that affects state. The state indicators should cover a broad range of 
ecosystem features and the pressure indicators should cover the most important species of how 
fishing impacts the ecosystem (EU 2008).  
 
STECF recognised that the introduction of indicators and associated data collection would need 
to be incremental and that some of the indicators could be made operational in the short term, 
based on existing knowledge of thee indicators and data that was already stipulated in the EU 
Data Collection Regulation (DCR). Table 4 gives the state of development of the indicators. The 
table distinguishes those indicators that can be ‘operational immediately’ from those that will 
require additional data or research before could be made operational. EU (2008) describes how 
the ‘operational immediately ‘ indicators can be calculated together with their associated 
requirements for data and the research needs of indicators that require further development.   
 
Mee et al. 2008 conclude that the overall definition of GEnS provided in the MSFD is entirely 
aspirational and has limited practical application. However, as a framework, the MSFD provides 
an opportunity for Europe’s regional seas to develop their own, more pragmatic definitions of 
GEnS to be employed in the context of adaptive management. This will be a difficult 
undertaking as there are major differences in values and views in and between regions.  
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Table 4 State of Development of Indicators To Support An Ecosystem Approach to Fisheries and Future Developments of these 

Indicators And Associated Research Projects. 
 

INDICATOR SGRN 2006 RECOMMENDATIONS PROPOSED INDICATOR OR RESEARCH 
PROJECT PURPOSE 

Conservation Status of Vulnerable Fish Operational Immediately Conservation Status of Fish Species State 
According to IUCN decline Criterion    

    
Abundance of Vulnerable Marine Additional Data Sources Required Research Project  
Mammals, Reptiles or Seabirds Research Priority   

    
Mean Weight and Mean Maximum Operational Immediately Proportion of Large Fish State 

Length of Fish Assemblages  Mean Maximum Length of Fish State 
    

Proportion of Sensitive Habitat Additional Data Source Required Research Project  
Impacted Research Priority   

    
Abundance of Sensitive Benthos Species Additional Data Source Required Research Project  

 Research Prioreity   
    

Age and Size at Maturation of Exploited Operational in Some Regions and Size at Maturation of Exploited Fish Species State 
Fish Species for Some Species   

    
Spatial and Temporal Distribution of Mostly alreadt Part of the DCR but issues Distribution of FishingActivities Pressure 

Fishig Effort of availability, reliability and consistency Aggregation of Fishing Activities Pressure 
  Areas Not Impacted by Mobile Bottom Gears Pressure 

Catch and Discard Rate Mostly already part of the DCR but issues Discarding Rates of Commercially Exploited  
 of reliability and representation need to Species Pressure 
 be dealt with before they can be made Discarding Rates in Relation to Landed Value Pressure 
 operational Fuel Efficiency of Fish Capture Pressure 

Source: EU, 2008 
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6 Concluding Comments  
 
From a global perspective, an EAFM is still in its first phases of implementation, although it is 
quite advanced in some countries. EAFM represents the only opportunity for fisheries to 
become responsible and sustainable (Garcia and Cochran, 2005). Frid et al. (2005) have stated 
that the next decade will see the full implementation of the EAFM in the Northeast Atlantic 
region. This will require the implementation of a range of management tools and supporting 
science, not previously seen in the quota based, TAC dominated approach of the EC Common 
Fisheries Policy. Garcia and Cochran (2005) have stated that implementation of EAFM does not 
need to start from scratch, and progress has been made by FAO to align it’s members fisheries 
legislation with the Code of Conduct for Responsible Fishing. This has led to the introduction of 
ecosystem related provisions regarding target and non target species, by catch and discards and 
protection of vulnerable species and habitats together with general principles of environmental 
protection. These authors state that more effort is needed to develop more specific regulations 
regarding individual species, gears, practices and habitats. An integrated approach that 
simultaneously addresses rights and responsibilities, allocation and equity, resource 
conservation and environmental protection in a transparent framework is needed. Furthermore, 
performance assessment and public information should form an important part of this integrated 
approach.  
 
However, there is a view that EAFM has had limited impact to date. Symes (2007) states that 
the development of EAFM held out the hope of translating the concepts of sustainable 
development into operational fisheries management procedures. EAFM was a new paradigm for 
fisheries management, embodying notions of precaution, environmental protection and 
responsible fishing as a means of steering a safe course for the exploitation of living marine 
resources. Although it remains prominent in the action plans of environmental NGO’s and 
conservation agencies, to date, it has failed to make a comparable impact on fisheries policy 
(Symes, 2007).  
 
Communication between science, managers and industry is a common problem in conventional 
fisheries management. However, considerable progress is being made in narrowing the gaps in 
understanding between science and industry through initiatives such as the North Sea 
Partnership, the Regional Advisory Councils (RAC’s) and state funded schemes involving the 
scientific services and commercial fishing enterprises in joint research projects (Hawkins, 2005; 
Symes, 2007). Effective information management and communication that leads to effective and 
efficient stakeholder participation are critical to the success of EAFM and EAMM.  
 
Scientific advice and research will underpin the EAFM. An important forum for the provision of 
scientific advice on ocean resources and ecosystems in the Northeast Atlantic is the International 
Council for the Exploration of the Seas (ICES http://www.ices.dk). In 2008, ICES reformed its 
advisory system. In the past, ICES advice had been provided by three Advisory Committees 
(Fisheries, Ecosystems and Environment). However, many considered that three committees 
was not an efficient and effective way to achieve holistic ecosystem based advice. The need for 
change was recognised externally and by the Advisory Committees themselves. The new ICES 
Advisory Services was established in 2008 and work under the following principles; objectivity 
and integrity, openness and transparency, quality assurance and peer review, integrated advice 
based on the ecosystem approach; efficiency and flexibility and national consensus. A single 
ICES Advisory Committee is now responsible for the delivery of integrated scientific advice in 
support of the management of ocean resources and ecosystems.  
 
Symes (2007) states that the Maritime Strategy and the MSFD will have a major impact on 
European ocean governance. They will involve an integration of hitherto separate policies and a 
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balancing of sectoral interests (EC. 2006). It will also require a division of responsibilities 
between EU member states regarding regions. The impact on fisheries management will be 
profound and ultimately fisheries management may be subsumed within a framework of Marine 
Spatial Planning (MSP). 
 
There can be no doubt that European fisheries management will go through a period of great 
change over the coming years, driven by the need for sustainable development, protection of the 
environment and the move to a more integrated maritime policy. EAFM provides a practical 
framework in which to deliver a broader and more integrated form of fisheries management. 
However, we should not regard EAFM as the end point in itself; but rather a critical step on the 
long road to integrated ocean governance. EAMM offers comprehensive decision making based 
on rationalisation of currently fragmented ocean policies and their implementation.  
 
The evolution of EAMM is moving at an uneven pace driven by incremental developments in 
science and governance, which are on a parallel but non synchronised course. Many, if not all 
marine dependent sectors are now being governed under some principles EAMM even if they 
may not be articulated as such (Murawski, 2007). There is no doubt that an ‘ecosystem 
evolution’ is proceeding. Evolution is a slow process.  
 
In the immediate future, and in the EAFM context, the Commission have stated that they will 
take firm action on the elimination of discards; on destructive fishing practices (e.g. high seas 
bottom trawling on sensitive habitats) and on illegal, unreported and unregulated fisheries. (EU, 
2007c).  
 
There is now an increased recognition on the importance of marine ecosystems health from a 
range of sectoral interests and perspectives. Sectoral tunnel vision and short term fixes may have 
been acceptable in the past, but European society is now taking an interest in the broader, longer 
term view of the goods and services provided by marine ecosystems.  
 
 Scientists, managers, industry and policy makers are slowly responding to meet the enormous 
challenges set by the EAMM. Against a background of declining fish stocks and ecosystem 
degradation, the need for scientists, managers, stakeholders and policy makers to break down 
sectoral barriers, to work together and engage in ‘joined up thinking’, is greater than ever.  
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Annex 1 EAFM Objectives - Three Case Studies 
 
Some key objectives of EAFM are that harvesting is conducted with minimal impact on juvenile 
fish, non target species and marine habitats. Furthermore, indicators are an important EAFM 
tool in determining ecosystem health. Three case studies are selected that focus on the 
ecosystem objectives of protecting sensitive habitats (Irish Natura Deep Water Coral Sites of the 
West Coast of Ireland), reducing impacts on juvenile fish and discards (North Sea 
whitefish/Nephrops fishery in the North Sea) and the use of top predators as indicators of 
ecosystem status (use of kittiwakes breeding success in the western North Sea). The key 
messages from each case study, in terms of moving towards EAFM implementation are 
highlighted.  
 
Case Study 1 Scientific Advice on Western Irish Natura Sites  

Case Study from ICES, (2007) 
 
Natura 2000 sites fulfil Irish government obligations under the Habitats Directive, and four sites 
have been proposed to the Commission for designation as Special Areas of Conservation (SAC) 
to protect cold water coral reefs, granting them full legal protection. Effective management of 
fisheries at these sites by the Commission is required to maintain at or restore to favourable 
conservation status. The site boundaries not only include the reef features themselves, but also 
encompass the supporting carbonate mounds ecosystem.  
 
Site selection was based on evidence accumulated over many years from a variety of sources 
including a recent EU funded research project, Atlantic Coral Ecosystem Study (ACES) which 
was a dedicated survey for corals in the area (www.ecoserve.ie/projects/aces). Selection of SAC 
site boundaries was based on the location of coral reefs, raised and buried carbonate mounds and 
coral areas likely to occur based on expert judgement based on detailed knowledge of the 
bathymetry and physical substrate. Four sites were selected as the best examples to represent the 
different regional deep-water and slope ecosystems in the Irish EEZ. The sites identify areas that 
are hotspots for corals and support a high density of known corals and their boundaries are 
selected to enclose these features and sufficient surrounding carbonate mound ecosystem and 
seabed to ensure site integrity. The four sites selected were the North West Porcupine (400 to 
1250 meters depth); the South West Porcupine(600-1,600 meters depth); Hovland Mound (500-
900 meters depth) and the Belgica mounds (500-1250 meters depth) (Figure 7).  
 
The fishing activities in these areas were evaluated from a variety of data sets (e.g. Vessel 
Monitoring System Data, Landings, Naval Services Sightings) to assess possible impacts to 
these fisheries of closure and other potential management measures. The impact of fishing gear 
on vulnerable deep water habitat types depends on the type of gear, the degree of contact with 
the seabed and the frequency of contact. Based on extensive research reported by ICES, bottom 
trawl gears are expected to have the greatest impact on complex biogenic habitats, followed by 
bottom set gill nets and longlines.  
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Figure 7 Location of Deep Water Natura 2000 Sites Off the West Coast of Ireland. 
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The conservation objectives applied to the biogenic reef SAC sites requires protection not only 
of the physical structure of the mounds and reef ecosystem, but also the reef associated 
community on and surrounding the reef. Two actions are required to implement effective 
management of the SAC, the first excludes all fishing gears which cause damage to complex 
biogenic habitats while the second will be to prevent adverse impacts on the population of reef 
associated fish species that are the target of the exploitation.  
 
ICES considered experience of assessing the impact of fishing of different gears on structural 
habitats but there was less information available to describe the implications of habitat integrity 
of exploiting reef associated deep water fish stocks. However, ICES considered that exploitation 
of aggregations of blue ling and orange roughy in this region, using both static and trawl 
fisheries, pose a significant threat both to fish stocks and to the seabed habitats associated with 
these fisheries. However sufficient information was available to assess the impact of fisheries on 
each of he proposed sites. 
 
Key Message from Case Study 1  
 
Good data that describe the distribution of international fishing fleet in the waters of Member 
States are essential if the interests of the fishing industry are to be properly represented in the 
management of Natura 2000 sites. Further efforts must be made to include fishing gear type and 
vessel speed with all VMS records and to make them available for scientific analysis. Logbook 
data describing the catch by fleet and country will be necessary to assess the implications of 
these fleets on the conservation features.  
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Case Study 2 Discarding in the Mixed Whitefish/Nephrops Fishery in 
the North Sea  
(Case Study from Graham et al. 2007) 

 
In global terms, the Northeast Atlantic represents an area with relatively high rates of discarding 
(average 13%) accounting for about 22% of the worlds total discards (FAO, 2005). In biomass 
this corresponds to a total average wastage of 1.3 million tonnes annually. The North Sea 
bottom trawl fishery alone is estimated to account for more than half of this amount (FAO, 
2005; Suuronen and Sarda, 2007). Crean and Symes (1994) have stated that the management 
framework has a strong influence on discard rates and fisheries that are managed extensively by 
output control (TAC’s and catch composition regulations) are often characterized by high 
discard rates. Graham et al. (2007) have described how management controls influence fishing 
behaviour and the adoption of more selective gear and how this can encourage or discourage 
conservation goals in relation to discards.  
 
The EU Nephrops fishery in the North Sea is managed by three regularory mechanisms. The 
output is restricted by TAC’s (Total Allowable Catches) which are annually allocated to 
countries according to their historical shares. Exploitation patterns may be modified by technical 
conservation measures specifying gear restrictions (e.g. mesh size) and minimum landing size 
(MLS). The input has been controlled since 2003 by limiting days at sea by month and year. 
  
In the early part of the new century, protective measures for North Sea Nephrops stocks were 
not required as the stocks were considered healthy and fluctuating about their long term mean 
(ICES, 2005b). However, the high levels of whitefish discards in the Nephrops fishery had been 
the main driver for change in Nephrops gear design. Calls for action on discard levels came not 
only from national and EU managers but also from the whitefish fleet, because they linked such 
discarding with the worsening state of their target stock.  
 
During the period 2002 to 2006, the overriding priority for management in the North Sea was 
cod recovery and the high discard rates for other species did not attract notable management 
attention. To reduce cod mortality in the North Sea, mesh sizes were increased and effort 
restrictions introduced. These measures also affected other fleets, notably those targeting 
Nephrops. Fishers for that species reduced their mesh size to prevent loss of target species and 
to avoid effort restrictions. Although management measures may have resulted in reduced 
fishing mortality on cod, they placed additional pressure on other stocks by encouraging vessels 
to switch gears and it is likely that discard rates increased.  
 
Key Message from Case Study 2 
 
Maintaining viable mixed fisheries requires novel management, if multiple aims such as reducing 
whitefish discards and reducing mortality on marketable cod are to be met simultaneously.  
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Case Study 3 Sandeel and Kittiwakes in the western North Sea 
Case Study from Frid et al. (2005); Wanless et al. (2007). 

 
Top predators, particularly seabirds have repeatedly been suggested as indicators of marine 
ecosystem status. The North Sea ecosystem is currently under pressure from the impacts of both 
fisheries and climate change.  
 
A number of important seabird colonies occur in the east coast of Scotland and the north east 
coat of England. The Isle of May hosts around 70,000 pairs of breeding birds. During the 
breeding season, sandeel are a very important component of the diets of adult and young birds 
(Figure 8). During the breeding season, the birds foraging is restricted to sites relatively close to 
the breeding grounds.  
 
Figure 8 Location of the Main Kittiwake Breeding Area of the Isle of May on the Scottish 

Coast of the North Sea (Source: Wanless et al. 2007)  
 

 
 
In the 1980’s, industrial fisheries targeted sandeel for the first time in a number of inshore areas. 
Between 1990 and 1999, a major industrial fishery for sandeel was prosecuted close to the Isle 
of May. At this time, there were also a number of spectacular breeding failures in the kittiwake 
population. In 1998, 4,300 pairs of kittiwakes on the Isle of May raised less than 200 young. 
Normally, the kittiwake will raise one or two chicks from a clutch of three eggs.  
 
The evidence of a fishery-seabird interaction was circumstantial, but it was sufficient to provoke 
a precautionary response. The “sandeel box”, which extends along the inshore area on the east 
coast of Scotland to the north east coast of England, was established in 2000. If the breeding 
success of kittiwakes falls below 0.5 chicks per pair for 3 successive years the sandeel box is 
closed. The fishery does not reopen until breeding success has been above 0,.7 for 3 successive 
years.  
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Initially this closure seemed to beneficial for kittiwakes, with breeding success recovering to 
pre-fishery levels. However, despite the fishing ban on the east coast of Britain continuing, 
kittiwakes and many other seabird species in the North Sea suffered severe breeding failures in 
2004.  
 
During the breeding season, kittiwakes at this colony switch from feeding on older (1+ group 
fish) to younger (0 group fish) sandeel and results up to 2003 indicated that availability of both 
age classes had a positive effect on kittiwake breeding success. The low breeding success of 
kittiwakes in 2004 was consistent with the late appearance and small body size of 0 group 
sandeel. On the other hand, the low breeding success of 2004 was inconsistent with two 
variables (winter sea surface temperature and sandeel cohort strength) likely to operate on age 
group 1 availability. Analysis of 1 group sandeel body composition indicated that lipid content 
in 2004 was extremely low and the fish eaten by kittiwakes during pre breeding and early 
incubation was likely to be of poor quality. 
 
The low quality of sandeel in terms of size and lipid content recorded in 2004 is indicative of 
exceptionally poor feeding conditions for sandeel and hence of changes in lower trophic levels. 
Data on zooplankton abundance, species composition in the North Sea indicate major changes 
are taking place and a probably a response to climate change. The abundance of the Calanus 
copepods, the most important secondary producers, has declined over recent decades and there 
has been a major shift in dominant species from the larger, spring peaking C. firnmarchicus to 
the smaller, summer-peaking C. helgolandicus. Changes of kittiwake breeding are likely to be 
expressions of these mid trophic level changes at the top end of the food web.  
 
The closure of the sandeel fishing grounds down the east coast of the UK in 2000, was 
introduced with the am of increasing sandeel abundance and consequently improving feeding 
conditions for seabirds, particularly kittiwakes. 
 
Initial signs were encouraging with kittiwake breeding success immediately returning to pre 
fishery levels for any given set of environmental conditions, suggesting the adverse effects of 
the fishery were potentially reversible. The reason for his widespread decline is currently 
unknown and probably complex, potentially involving top-down processes associated with 
natural predators and/or sustain pressures from fisheries, bottom up processes associated with 
climatic/environmental changes and interactive effects between these drivers. These findings 
triggered the closure of the whole North Sea sandeel fishery from July 2005 onwards. The shift 
in North sea fishery catches, from high-trophic level species to mid trophic level speies such as 
sandeel is part of a global trend termed “ fishing down the food web “. 
 
The seabird breeding failures at north Sea colonies in 2004 attracted intense media interest, but 
many of the claims that climate change was responsible were unsubstantiated.  
 
Key Message from Case Study 3 
 
Evaluation of the findings related to the 2004 kittiwake breeding failure show a complex causation and 
that, while monitoring kittiwake reproduction success was useful data, data from a single species with a 
specialized feeding method and a correlative approach were not sufficient to identify the mechanisms 
involved. This case study highlights the urgent need for more detailed research that integrates 
monitoring, targeted data collection and modelling. We must quantify trophic interactions better and 
come to understand the impacts of environmental influences and the contexts in which they occur. This 
will improve the quality of advice available to fishery managers, conservationists and policy makers. 
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Annex 2 Terms of Reference for the Briefing Paper 
 
The consultant shall write a briefing paper with the title "Requirements for an ecosystem 
approach to fisheries management". This topic shall cover at least the following aspects in the 
order and structure the contractor decides most appropriate; 
 

• Explain what to manage fisheries under the perspective of the EBFM means and what 
elements shall be considered into account. Why fisheries management has to 
accommodate to this approach? (explanation of the rationale), what are the advantages 
/benefits of implementing EBFM; 

 
• Enumerate pressures on fisheries ecosystems derived not only from fishing activities but 

from other uses of the seas. Explain how these pressures affect fisheries ecosystems and 
the consequences for the fisheries catching sector and management plans. How is 
possible to minimize these pressures; 

 
• Explain what is a good environmental status for a fisheries ecosystem and how is 

possible to measure it before, during and after its exploitation to assure that marine 
ecosystems are productive, diverse and functionally well integrated; 

 
• Provide examples /case studies for different EBFM’s objectives for different fisheries, 

species, gear used, and /or fishing area; 
 
 


