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EXECUTIVE SUMMARY 

INTRODUCTION TO THE INITIAL ASSESSMENT 

The Marine Strategy Framework Directive (MSFD) establishes a framework within which EU Member 
States are required to take the necessary measures to achieve or maintain Good Environmental Status 
(GES) in the marine environment by 2020. The overarching aim of the Directive is to protect Europe’s 
marine waters by applying an ecosystem-based approach to the management of human activities while 
enabling the sustainable use of the marine environment for present and future generations. The MSFD is 
applied with reference to eleven qualitative descriptors which define overarching objectives in respect of 
key socioeconomic or ecological aspects of the marine environment. These specifically require the 
consideration of the following: biodiversity, non-indigenous species, exploited fish and shellfish, food 
webs, human-induced eutrophication, sea-floor integrity, alteration of hydrographical conditions, 
contaminants in water and seafood, marine litter and introduction of energy including underwater noise. 

The first step in the implementation of the MSFD in Ireland was an Initial Assessment of Ireland’s marine 
waters and establishment of a comprehensive set of environmental targets and associated indicators for 
the marine waters so as to guide progress towards achieving GES. The Initial Assessment was 
undertaken within a defined Assessment Area, constituting 488,762 km

2
, over which Ireland exercises 

jurisdictional responsibilities. The assessment process drew on a large range of data and information 
sources, including national monitoring and assessment reports (published and unpublished), national 
survey results, and scientific literature, together with state, consultancy and academic expert knowledge. 
The reporting included: 

 A broad description and status assessment of the predominant, natural physical and oceanographical 
features, together with the ecological characteristics (species and habitats) present in the 
Assessment Area; 

 An assessment of the human-induced pressures and impacts affecting environmental status; 

 An evaluation of the socio-economic significance of Ireland’s marine environment.  

This report constitutes a summary of the extensive Initial Assessment report to the European Commission 
which is available to view on the DECLG website

1
 as well as on the EU Commission’s EIONET website

2
. It 

presents an overview of the assessment and the conclusions drawn by Ireland in the formal MSFD 
reporting.   

IRELAND’S OCEAN SETTING 

The water column and seabed that surround Ireland are shaped and influenced by a huge range of natural 
physical processes, a consequence of our proximity to both the European continental landmass to the 
east and the deeper and more exposed waters of the Atlantic to the west. Ireland is at the edge of a 
shallow continental shelf that slopes away to form complex interconnecting sandy basins, rocky 
escarpments, rises and canyons, before descending to the rarely disturbed mud plains of the abyssal 
depths. 

                                                      

1
 http://www.environ.ie/en/Environment/Water/WaterQuality/Marine/PublicConsultations/ 

2
 http://cdr.eionet.europa.eu/ie/eu/msfd8910/acsie/envuwsbg  

http://www.environ.ie/en/Environment/Water/WaterQuality/Marine/PublicConsultations/
http://cdr.eionet.europa.eu/ie/eu/msfd8910/acsie/envuwsbg
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The coastal and oceanic influences are constantly colliding, forming water masses of different 
temperatures that are further modified by the north-eastward flow of the comparatively warm North Atlantic 
Current. Surface water temperatures fluctuate seasonally between averages of around 7

o
C after winter 

cooling, to 19
o
C following the warming influence of summer. In deeper water temperatures are cooler, 

ranging between around 6
o
C to 17

o
C along the shelf (up to 200 m depth) and in the Celtic Sea (the waters 

extending from the south coast of Ireland, east toward the southwest coast of England and south toward 
the northwest coast of France). In the very deep waters it is colder still, ranging between around 3

o
C to 

9
o
C with very little seasonal variation. At certain times of the year in the Celtic Sea and Irish Sea the 

temperature differences between the upper and lower water masses creates stratification, a layering effect 
that prevents the water masses from mixing. This effect results in a barrier to the vertical movement of 
nutrients and some marine organisms. 

The salinity (saltiness) of the coastal waters around Ireland varies depending on the freshwater input from 
rivers and coastal areas, which, in turn, is dependent on the amount of rainfall. In general, salinity is 
reduced during winter months when rainfall is greatest. Offshore, the influence of riverine water declines 
sharply and there has been very little recorded fluctuation in offshore salinity over long time periods. 

The movement of water masses around Ireland is complex with several ocean and inshore currents 
interacting to produce a broad northward water movement, flowing clockwise around the south, west and 
north of Ireland. These currents are primarily wind driven, but in spring and summer the current flow off the 
west coast is enhanced by temperature differences or salinity changes in surface and bottom water 
masses over the shallow continental shelf, causing a layering of different water densities. More widely, the 
North Atlantic Current, flowing across the Atlantic as an extension of the Gulf Stream, is a major influence 
on the movement of water masses around Ireland, splitting into two at the Rockall Bank and combining 
with, and enhancing, more local current flows.  

The divergence of ocean currents can also lead to upwelling in open water where cold, nutrient-rich waters 
from the ocean depths are driven up into the surface waters. In coastal waters the same event is caused 
by winds pushing surface water seaward forcing deeper water upward to replace it. In Irish waters both 
types of upwelling are known to occur but it is most commonly wind-driven, an example of which is the 
summer upwelling event around Fastnet Rock, off the south-west of Ireland. Upwelling events may 
stimulate periodic diatom blooms, the released nutrients fuelling a burst of growth. 

Wind-driven wave action also plays a significant role in these ocean processes, mixing water masses and 
shaping the coasts and shallow sea beds. As might be expected, the larger, more violent swell and wave 
movement occurs along the open Atlantic and the western coasts with the more sheltered Irish Sea 
experiencing smaller, more localised wave disturbance. The average wave height has been increasing in 
recent decades, driven by the stronger and more frequent winds that are being generated by changing 
seasonal atmospheric pressure patterns that form over the north-eastern Atlantic. 

Both wave and tidal movement contribute to the level of suspended material in the water column, lifting 
sediments from the sea bed and reducing the clarity of the water. Water transparency is an important 
factor for marine life because it governs the depth limits for the survival and growth of marine plants that 
depend on the sunlight that filters through the seawater. The Irish Sea is naturally high in suspended 
matter but there is evidence to suggest that the more frequent strong winds are reducing water clarity in 
shallow waters. 

All of the physical features described here combine to create and support a network of inter-dependent 
ecosystems that gives rise to the unique biodiversity that characterises Ireland’s marine waters, providing 
an extremely valuable economic and social resource.  

SEABED HABITATS  

The rich variety of Ireland’s marine plants and animals and the huge range of habitats that they live in (and 
sometimes create themselves) are largely a result of geographical location, with Ireland lying within the 
influence of both cool northern waters and warmer southern current flows. This, coupled with the natural 
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physical processes and features described above, creates the conditions to support biologically diverse 
communities found at all depths and encompassing all substrate types, from rock and biogenic reef to 
sand and soft muds.  

Human activities affect marine habitats and species, either through the discharge and runoff of nutrients 
and chemicals or through direct physical contact or disturbance. The actual level of impact is, however, 
difficult to quantify, but the range and potential severity of human pressures acting upon seabed habitats 
in Irish marine waters broadly decreases with increasing water depth and distance from shore. 

Fishing is, perhaps, the most widespread of the activities that have the potential to impart physical 
damage to seabed communities and there is concern for some areas of seabed that are experiencing 
particularly high levels of bottom fishing activity. Mud and sandy mud habitats, which are currently the 
focus of the greatest level of fishing pressure, are thought to be particularly vulnerable to physical 
disturbance due to the relatively low resilience of the resident organisms. In contrast, fishing on shallow 
and shelf sublittoral rocky reef habitats, which are also very vulnerable to physical disturbance, tends to be 
accidental and at a level that significant impacts are unlikely. Bottom fishing activity in areas associated 
with deep water carbonate reefs - the remains of deep-water corals - is at a moderate level, but biogenic 
reefs (reefs formed by marine species) are not resilient to disturbance and have poor recoverability and it 
is thought that fishing pressure is likely to have adversely affected the condition of many reef complexes.  

The Initial Assessment has concluded that seabed habitats in Ireland’s Assessment Area are generally 
considered to be in a healthy condition. 

FISH SPECIES 

Ireland has a relatively large Assessment Area with an enormous variety of habitats and species present. 
Therefore, the ability to establish the status of the marine environment at the species level is limited, with 
very few studies or surveys presently providing reliable information at the spatial scale required. Due to 
their economic value as a major food source, fish populations have received the greatest attention with 
annual surveys having been undertaken for many years. Fish are an important ecological component of 
water column and seabed habitats and knowledge of their status provides an indication of the condition of 
the biological communities with which they are associated. It is important to understand, however, that our 
current fish surveys do not go back long enough in time to evaluate how overfishing in the past has 
affected the distribution, abundance and condition of commercial and non-commercial fish species. 
Nevertheless, data from recent surveys indicate that Ireland’s marine waters continue to support a diverse 
fish community with around 250 species recorded. 

In general, populations of shallow and shelf water bony fish are stable in terms of their numbers, 
distribution and size ranges (population condition). Some commercially important demersal (bottom 
feeding) species such as haddock, whiting and plaice have increased their distribution, while others, such 
as megrim, have seen a marked improvement in the population condition. Similarly, non-commercial 
demersal species, including dragonet, dab and grey gurnard, have shown significant increases in 
population size while the condition of populations of lemon sole and dab has improved.  

Cartilaginous fish (elasmobranchs), such as sharks and rays are particularly vulnerable to fishing 
pressures because they are slow-growing, take longer to become reproductively mature and produce 
fewer young. Data on four elasmobranch species were available for the current assessment. The 
distribution of lesser spotted dogfish is increasing and the population condition is presently stable, while 
both distribution and population condition for spurdog, thornback ray and cuckoo ray is currently also 
considered to be stable. 

Overall, there is tentative evidence to suggest an improving picture for marine commercial fish species. 
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NON-INDIGENOUS SPECIES 

The introduction of marine species not native to Irish waters, i.e. non-indigenous species (NIS), can cause 
problems for native marine species in a number of ways. They can out-compete native species, either for 
food resources or for living space; they may prey directly on native species; or they may proliferate as a 
harmful parasite or as an infectious disease - sometimes with a significantly greater impact on the new 
host, which is unlikely to have developed any form of immunity or resistance. NIS can also have 
substantial economic impacts, either through rapid growth of invasive species, which can foul or clog 
marine vessels and installations, or by infecting and reducing yields of commercially harvested species. 

NIS may arrive through accidental or deliberate means. The majority of the known accidental introductions 
of NIS to Irish waters have occurred via shipping (commercial and recreational) or as passengers with 
aquaculture stock. Deliberate introductions have almost all been for marine culture proposes, such as the 
farming of Pacific oysters.  

To date, the observed impacts of NIS on marine habitats and species have been relatively low with the 
exception of the introduction of the parasite Bonamia ostrea that has led to declines in yields of 
commercially harvested native oyster. There are also concerns for the impact of the nematode parasite 
Anguillicoloides crassus on declining European eel populations. 

Identifying non-native species and determining the route of introduction of such species is often very 
difficult, because its presence is only likely to be noticed once it has become established. There is 
currently limited information on the presence and impacts of NIS in Irish marine waters and so an accurate 
assessment of the level of the pressure cannot be made at this time. Ireland is endeavouring to improve 
its understanding of the presence, distribution and impact of NIS in Irish marine waters.  

COMMERCIAL EXPLOITATION OF FISH AND SHELLFISH 

The commercial harvesting of fish and shellfish is a very important marine industry for Ireland. Because of 
the intensity of fishing effort and spatial area over which it occurs, it is also probably one of the most 
important pressures acting on Ireland’s marine environment at the present time. 

The accuracy of information on the spatial distribution of fishing activity varies with vessel size. Vessels 
above 15 m in length, generally fishing in open sea, are obliged to carry satellite tracking devices from 
which their location can be precisely tracked. Vessels below 15 m, usually operating in inshore waters, are 
not electronically monitored, resulting in greater uncertainty in the assessment of activities and potential 
impacts.  

Registrations of vessels less than 12 m in length increased over a six year period (2006 - 2011) and 
fishing days are thought to have increased accordingly. Both vessel numbers and fishing days were 
relatively stable for vessels greater than 12 m targeting pelagic (near the surface or in the water column) 
stocks such as herring and mackerel, while vessels greater than 12 m using bottom-contacting gear 
decreased in number and days fished. 

There has been an overall reduction in fishing pressure in the Irish Assessment Area in the last ten years 
with the majority of the fifty-two assessed stocks now being fished sustainably. Many of the once depleted 
stocks have now increased to acceptable levels (above defined biomass reference levels). 

COMMERCIAL EXPLOITATION OF SEAWEED 

Seaweed is harvested in Ireland as a direct food source for humans or livestock and for its extracts, which 
are primarily used in the food and cosmetic industries. The major seaweed resources, mostly large brown 
seaweeds, are concentrated along the west and southwest coasts. Approximately 40,000 tonnes of wild 
seaweed was harvested in 2012, the majority being intertidal species collected by hand. This level of 
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harvesting is not thought to give rise to adverse effects on seaweed populations or the animals and other 
plants that depend on them for food and shelter.  

In the recent past there has been some exploitation of subtidal dead maërl deposits. Maërl is calcified 
free-living red seaweed that can form coral-like beds in shallow waters and often has a rich associated 
community. It is harvested predominantly as a bulk fertiliser and soil conditioner for lime-poor soils. 
Approximately 16,000 tonnes of dead maërl was extracted annually from a single location off the 
southwest coast between 2000 and 2010. There has, however, been no commercial extraction of maërl in 
Irish waters since 2010. It has not been possible to assess the environmental impact of this removal, but 
the loss of the calcified seabed surface layer is likely to have had some localised adverse effects. 

NUTRIENT ENRICHMENT 

Nutrients, predominantly as nitrogen and phosphorus, find their way into the sea from a variety of sources, 
most commonly from agriculture, wastewater treatment discharges and from unsewered domestic or 
industrial properties. The presence of excessive or unnatural levels of nutrients (eutrophication) can cause 
the proliferation or accelerated growth of nuisance seaweeds or plankton blooms. 

The levels of chlorophyll (a measure of phytoplankton density), opportunistic seaweeds, dissolved oxygen 
and organic matter in coastal waters currently meet the standards required under the Water Framework 
Directive. 

The levels of nitrogen, phosphorus and organic matter in Ireland’s coastal waters have decreased in 
recent years and it is unlikely that nutrient enrichment issues extend to offshore waters.  

Overall, the present situation with regard to nutrient enrichment within Ireland’s Assessment Area is 
considered to be good, with nutrient enrichment events reduced to a level that could be considered to be 
indicative of Good Environmental Status.  

HYDROGRAPHICAL CONDITIONS 

Human activities in the marine environment can sometimes change the physical and chemical properties 
of the sea to the detriment of marine habitats and species. These changes can include: modification of 
current flow, changes in natural temperatures or changes in salinity. In Ireland activities that could result in 
changes in hydrographical conditions are port developments, construction of coastal infrastructure, 
sewage and cooling water outflows, creation of new river channels, water abstraction and the construction 
of offshore structures for the gas and renewable energy industries. 

At present, all coastal and offshore activities with the potential to alter hydrographical conditions are of a 
scale that is unlikely to cause adverse effects, although some localised effects may be present. It is very 
difficult to establish and quantify overall hydrographical impacts across the Irish Assessment Area and our 
current level of knowledge has not allowed a reliable evaluation of any changes that may have occurred to 
date. 

CHEMICAL CONTAMINANTS: NON-SYNTHETIC CONTAMINANTS 

Non-synthetic contaminants are naturally-occurring chemicals that, through human activity, are introduced 
into the marine environment at higher-than-natural concentrations. Examples of non-synthetic 
contaminants include trace metals found in the earth’s crust, or polyaromatic hydrocarbons (PAH) which 
predominantly result from the combustion of fossil fuels and organic materials. The main human sources 
of non-synthetic contaminants are land-based industry (including sewage discharges), urban wastewater, 
shipping activities and combustion processes.  
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A small number of non-synthetic chemicals present in marine food chains are currently monitored through 
water, sediment and organism sampling programmes. Results of this monitoring indicate that the 
concentrations of the monitored non-synthetic chemicals are within internationally acceptable ranges or 
standards. Concentrations in seafood from Irish waters consistently meet the standards set under 
European legislation, while wider environmental concentrations are unlikely to cause adverse effects on 
marine life. There is still, however, a high degree of uncertainty in relating the environmental 
concentrations of these substances to specific biological effects and so an overall evaluation of the actual 
impacts of these contaminants within the Irish Assessment Area cannot be made at this time. 

CHEMICAL CONTAMINANTS: SYNTHETIC CONTAMINANTS 

Synthetic contaminants are man-made products that, through human activity, are introduced into the 
marine environment. Examples of synthetic contaminants include polychlorinated biphenyls (PCBs), 
pesticides, brominated flame retardants, dioxins

3
 and organotins (e.g. tributyltin - TBT). The main human 

sources of synthetic contaminants are discharges from land-based industry (including sewage discharges) 
and urban emissions.  

Current levels of synthetic contaminants in Irish waters are considered to be low and within the limits set 
under European standards or protocols, indicating that existing concentrations are unlikely to cause 
adverse effects on marine life. Levels of PCBs and dioxins present in seafood from Irish waters are 
consistently within maximum limits set under European legislation.  

The ability to determine actual biological effects of elevated concentrations of synthetic contaminants is 
presently very limited and is currently restricted to observations of the disruptive effects of tributyltin (TBT) 
compounds on the sexual development (imposex) of dogwhelks (a sea snail). TBT was incorporated as 
the active ingredient in antifouling paints commonly applied to vessel hulls and marine structures until a 
global ban of its use was imposed in 2008. Despite this ban TBT concentrations remain detectable at 
some Irish coastal locations mostly in the vicinity of harbours and ports. On-going monitoring indicates that 
marked improvements in the incidence of imposex is evident suggesting that TBT levels are continuing to 
decline. 

CHEMICAL CONTAMINANTS: RADIONUCLIDES  

Radionuclides are radioactive contaminants that are introduced to the marine environment from both 
natural and man-made sources. Natural inputs result from the weathering of minerals present in the 
earth’s crust and from cosmic radiation. Man-made radionuclides are released into the marine 
environment from a variety of human activities, either associated directly with the nuclear industry, or as a 
part of the military, medical, educational and research sectors. Human activities have also led to enhanced 
levels of naturally occurring radionuclides, such as those discharged in wastewater from offshore oil and 
gas extraction activities.  

Traditionally, Ireland’s radionuclide monitoring programme has focused on evaluating direct human 
exposure to radioactive sources together with assessments of the geographic distribution of man-made 
radionuclides in the Irish marine environment. Currently no regulatory threshold levels have been 
established for what might constitute an adverse impact on marine habitats and species, so it has not 
been possible to undertake an assessment of the current status of radioactive contamination from a wider 
marine environmental perspective. The OSPAR Commission

4
 has considered the issue and has 

                                                      

3
 While there are natural sources of dioxins they have been grouped with synthetic substances as they are often assessed alongside 

“dioxin-like”-PCBs to assess cumulative risks 

4
 OSPAR is the mechanism by which fifteen Governments of the western coasts and catchments of Europe, together with the 

European Community, cooperate to protect the marine environment of the North-East Atlantic. 
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concluded that current radioactivity dose rates across the OSPAR area are below the level at which 
damage to ecosystems is likely to occur. 

MARINE ACIDIFICATION  

The level of atmospheric CO2 originating from human activity is increasing globally. When the gas 
dissolves in seawater it increases the acidity of the oceans. Small increases in acidity have been detected 
in both shallow and deep Atlantic water off the coast of Ireland in recent decades. These observations 
correlate well with the results of studies undertaken in other parts of the world. The main human activities 
contributing to increased CO2 and other greenhouse gas emissions are fossil fuel combustion, cement 
production, farming and forestry (including land-use change).   

Little is known about the ecological and economic impacts of marine acidification but it could hold major 
implications for critical components of marine ecosystems. Many species, ranging in size from microscopic 
plankton organisms to large seabed grazers and filter feeders, use calcium, secreted as calcium 
carbonate, to construct external skeletons, shells or shared reef structures. Increasing seawater acidity is 
thought to interfere with the secretion process and significantly impair their ability to make these 
structures, resulting in little or no growth and a possible eventual loss of these key ecosystem elements. 
Research to determine the severity of the projected impacts and implications of the current trends in 
ocean acidity is continuing. 

ACUTE POLLUTION EVENTS  

At this time there is no internationally agreed definition of what constitutes an acute pollution event. For 
the purposes of the present reporting Ireland has provisionally defined a significant acute pollution event 
as an incident in which the use of substantial Irish Coast Guard (IRCG), Local or Port Authority resources 
are required to react and achieve a successful outcome. Acute pollution events in Irish waters usually 
originate from fishing, shipping or military vessel activity. Between the period 2006 and 2011, five separate 
acute incidents were reported in Irish waters. These events were mostly inshore and taken together 
covered less than 1% of the Irish Assessment Area. 

The impacts of contamination resulting from incidents or accidents in Ireland’s marine waters are currently 
unknown but are likely to vary depending on the extent and nature of each event, the prevailing weather 
conditions, the location and the time of year. Reports of oiled seabirds are independently reported to the 
IRCG but it has been very difficult to attribute these reports to any particular reported spill incident. 

MICROBIAL PATHOGENS (BATHING WATERS AND SHELLFISH WATERS) 

Microbial pathogens are infectious agents that cause disease and can include bacteria, protozoans or 
viruses. While some microbial pathogens occur naturally in the marine environment, others are carried into 
the sea in sewage effluent, together with other non-pathogenic microbiological contaminants.  

The main land-based sources of microbial contamination in the marine environment are from treated and 
untreated sewage discharges and run-off from agricultural activity. Discharges from ports, marinas and 
other coastal facilities may also contain significant microbial content. The main solely marine-based 
sources of microbial pathogens are thought to be discharges from shipping and recreational/leisure 
boating activities. The overall quality of Ireland’s bathing waters is considered to be very high. Over the 
period 2001 to 2011, 93% of designated bathing waters met the minimum standards of the Bathing Water 
Directive (BWD), indicating a low risk to human health from microbial contamination.  

Data on the water quality, including microbial pathogen content in water from which shellfish are harvested 
for human consumption are limited to recent years. Occasional illness outbreaks associated with eating 
contaminated shellfish suggests that microbial pathogens are currently an issue of concern in some areas 
where shellfish are commercially harvested.  
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MARINE LITTER 

Marine litter is any persistent, manufactured or processed solid material discarded, disposed of or 
abandoned in the marine or coastal environment. It consists mainly of very slowly degrading waste items 
such as plastic, metals and glass. It can have damaging ecological and economic effects on the seabed, 
in the water column and on the seashore.  

Marine litter enters the marine environment from multiple sources. In Ireland, beach surveys have 
indicated that the main land-based sources of litter are tourism and sewage. The primary sea-based 
sources are shipping and fishing. Litter is also known to be widely distributed on the seabed, although 
information on the amount and environmental impact is very limited. It is, however, thought that both shore 
and seabed litter originate from similar sources. 

Marine litter can pose a risk to a wide range of marine organisms such as seabirds, marine mammals and 
turtles through ingestion and entanglement. The relationship between the types and amounts of marine 
litter in the environment and the degree of harm caused to organisms is not at present fully understood. 
Current evidence suggests that the impacts on cetacean and seal populations in Irish waters are minimal. 
Plastic items have occasionally been recovered from cetaceans and seal carcases during post-mortem 
examination but the direct role that these ingested items play in mammal mortality cannot usually be 
determined.  

UNDERWATER NOISE 

Underwater noise is increasing as human activities in the marine environment continue to expand. 
Activities such as vessel movement (e.g. shipping, fishing, and leisure crafts), seismic surveys, drilling, 
use of sonar, pile-driving, underwater explosions and dredging all contribute to levels of noise in the 
marine environment. With many offshore activities in the oil, gas and renewable sectors expected to 
increase in the future, levels of underwater noise are likely to increase accordingly.  

Many marine organisms, in particular marine mammals, rely on sound for navigation, communication and 
prey location. The introduction of additional noise from human activities holds the potential to disrupt these 
natural activities leading to adverse effects on individuals and populations.  Information on the sources, 
magnitude, distribution and impacts of sound in the Irish marine environment is presently limited. 
Research currently being undertaken is intended to support the development of ‘risk-based’ noise 
monitoring programmes for Irish waters, incorporating the establishment of baselines and the 
determination of trends.  

ECONOMIC AND SOCIAL ASSESSMENT 

The potential socio-economic benefits of implementing the MSFD in Irish waters under three hypothetical 
scenarios (low, medium and high level of environmental degradation) have been assessed by examining 
the welfare loss incurred by society due to changes in marine environmental attributes. These attributes 
are biodiversity status, fisheries sustainability, pollution levels, the introduction of non-indigenous species, 
and physical impacts. The results of the assessment indicate that the total annual value of the welfare loss 
that is attributable to marine environmental change away from a “status quo” scenario range from €195 
million at a low level of degradation to €521 million if human activities result in a high level of degradation. 
This suggests that considerable economic gains may be achieved from the full implementation of the 
MSFD in the Irish marine environment.  

OVERALL ASSESSMENT 

The results of the Initial Assessment indicate that the overall quality of Ireland’s marine environment is 
good. Trend information, where available, suggests steady improvements in most areas. These 
improvements are largely attributable to the more effective management of sectors/ activities through 
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national and European legislation and other international agreements, as well as an improved ability to 
recognise and regulate pressures acting on the marine environment.  

A recurring theme is, however, the presence of significant gaps in our knowledge, both in the occurrence 
and distribution of Ireland’s natural features and the status of the pressures acting upon them. This has, in 
some instances, prevented an evaluation of current status of those pressures and ecological 
characteristics. Although some information gaps are currently in the process of being addressed, others 
will need to be prioritised when considering monitoring and research needs in the next stages of 
implementation of the MSFD.  
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1 INTRODUCTION 

The Marine Strategy Framework Directive (MSFD) establishes a framework within which EU Member 
States are required to take the necessary measures to achieve or maintain Good Environmental Status 
(GES) in the marine environment by 2020. The Directive aims to protect Europe’s marine waters by 
applying an ecosystem-based approach to the management of human activities, while enabling the 
sustainable use of the marine environment for present and future generations. 

The MSFD came into force in June 2008 and was subsequently transposed into Irish legislation in 2011. 
The Irish Regulations assign the responsibility for implementing the MSFD to the Department of the 
Environment, Community and Local Government (DECLG). Other Departments with whom the DECLG 
shares functions and responsibilities for the implementation of the MSFD include:  

 Department of Agriculture, Food and the Marine; 

 Department of Arts, Heritage and the Gaeltacht; 

 Department of Transport, Tourism and Sport; and 

 Department of Communications, Energy and Natural Resources.   

The Marine Institute (MI), the national agency with responsibility for marine research and development, is 
assisting the DECLG in managing the implementation of the MSFD.  

Good Environmental Status is defined in the Directive as: 

 

 

 

Member States are required to determine a set of characteristics for GES on the basis of the following 
Qualitative Descriptors: 

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 
(Chapter 3); 

2. Non-indigenous species introduced by human activities are at levels that do not adversely alter the 
ecosystem (Chapter 4);  

3. Populations of all commercially exploited fish and shellfish are within safe biological limits, exhibiting 
a population age and size distribution that is indicative of a healthy stock (Chapter 5); 

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 (Chapter 3); 

“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 
uses and activities by current and future generations”. 
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5. Human-induced eutrophication is minimised, especially adverse effects thereof, such as losses in 
biodiversity, ecosystem degradation, harmful algae blooms and oxygen deficiency in bottom waters 
(Chapter 6);   

6. Sea floor integrity is at a level that ensures the structure and functions of ecosystems are 
safeguarded and benthic ecosystems, in particular, are not adversely affected (Chapter 3);  

7. Permanent alteration of hydrographical conditions does not adversely affect marine ecosystems 
(Chapter 7); 

8. Concentrations of contaminants are at levels not giving rise to pollution effects (Chapter 8); 

9. Contaminants in fish and other seafood for human consumption do not exceed levels established by 
Community legislation or other relevant standards (Chapter 8);  

10. Properties and quantities of marine litter do not cause harm to the coastal and marine environment 
(Chapter 10); and 

11. Introduction of energy, including underwater noise, is at levels that does not adversely affect the 
marine environment (Chapter 11). 

To achieve this, each Member State is required to undertake an Initial Assessment constituting a 
comprehensive review of the physical, chemical and biological characteristics of their Assessment Area as 
well as the human pressures acting upon it (see Section 1.3). From this, Member States are required to 
establish a comprehensive set of environmental targets and associated indicators to be used to 
demonstrate that GES has been achieved or is being maintained, or to provide a means by which 
progress towards GES can be determined. Subsequently, a monitoring programme will be established and 
implemented and measures identified which need to be taken in order to achieve or maintain GES in their 
marine waters.  

This report is to fulfil the requirements of article 19.2 (a) and (b) and is a summary of Ireland’s Initial 
Assessment as submitted to the European Commission in April of 2013. 

1.1 IRELAND’S ASSESSMENT AREA 

The MSFD applies to the area of marine waters over which a Member State exercises jurisdictional rights 
in accordance with the United Nations Convention on the Law of the Sea (UNCLOS). Marine waters, as 
defined by the MSFD, also include the seabed and subsoil under the water column.  

Ireland’s MSFD Assessment Area is approximately 490,000 km
2
. Around 450,000 km

2
 of this falls within 

200 nautical miles from the State’s baseline, an area known as the Exclusive Economic Zone (EEZ), 
shown as Area 1 in Figure 1.1. In March 2013 the governments of Ireland and Great Britain and Northern 
Ireland agreed a single maritime boundary between the EEZs of the two jurisdictions and parts of their 
continental shelves which lay within 200 nautical miles of the respective boundaries. The remainder of the 
Assessment Area is an area of continental shelf that extends beyond 200 nautical miles into a region 
abutting the Porcupine Abyssal Plain over which Ireland exercises a more limited form of jurisdiction (Area 
2 in Figure 1.1). The inner MSFD boundary incorporates coastal waters defined under the Water 
Framework Directive, but does not include the Water Framework Directive transitional waters (brackish 
and estuarine waters). Pressures and impacts originating from transitional waters are, however, taken into 
account in the assessment. With regard to Ireland’s marine waters that lie outside of the MSFD 
Assessment Area, Ireland has unresolved maritime boundary issues in two other areas of the continental 
shelf. The areas concerned are the southern part of the Hatton-Rockall area and part of the seabed in the 
Celtic Sea and Bay of Biscay. These are shown as Area 3 and Area 4 in Figure 1.1. Jurisdiction on these 
areas will be determined through UNCLOS and international agreements.   
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1.2 IRELAND’S MARINE ATLAS  

A digital Atlas of the Irish Marine Environment has been developed using data products that were 
specifically compiled in support of the MSFD Initial Assessment. The Atlas contains all of the spatial 
information that was used to determine the current status of pressures and habitats and is available for 

viewing and interrogation at: http://atlas.marine.ie/.To better understand the full context of this report it is 
best read in conjunction with the Marine Atlas. 

 
Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme, NAVTEQ, Geonames.org, and other contributors. 

Figure 1.1: Ireland’s total marine area including the MSFD Assessment Area. 

 

1.3 IRELAND’S INITIAL ASSESSMENT  

The preparatory phase of work on the implementation of the MSFD focused on the delivery of the Initial 
Assessment of Ireland’s marine waters for which Ireland’s submission to the European Commission was 
completed in mid-April 2013. The Initial Assessment drew on a large range of data and information 
sources, including national monitoring and assessment reports (published and unpublished), national 
survey results and scientific literature together with state, consultancy and academic expert knowledge. 
The reporting included: 

http://atlas.marine.ie/
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 A broad description and status assessment of the predominant natural physical and oceanographical 
features, together with the ecological characteristics (species and habitats) present in the 
Assessment Area; 

 An assessment of the human-induced pressures and impacts affecting environmental status; and 

 An evaluation of the socio-economic significance of Ireland’s marine environment.  

1.4  REPORT STRUCTURE 

This document constitutes a summary of Ireland’s extensive Initial Assessment reporting which is 
available to view on the EIONET website.

5
 The Commission reporting format was devised as a database 

entry system and, as such, does not present an easily-navigable structure for the reader. To enable wider 
accessibility to the contents of the full Initial Assessment reporting, a set of 107 individual reporting sheets, 
reflecting the thematic structure of the original Commission database have been made available for public 
viewing on the DECLG website

6
.  

This summary report presents an overview of the assessment and the conclusions drawn by Ireland in the 
formal MSFD reporting.  It is important to note that many of the subject areas are technical and, while 
these have been simplified as much as possible, the need to retain scientific accuracy means that 
occasional elements may remain difficult for the reader.  

Overall, the summary report chapters are broadly grouped to follow the order in which the Directive 
Articles themselves are laid out, i.e. Article 8a covers physical characteristics, habitats and species, Article 
8b addresses pressures and Article 8c examines economic and social activities. 

Accordingly, the opening chapter provides a synopsis of known oceanographic and physical influences in 
Ireland’s Assessment Area, followed by a description and status assessment of the ecological 
components in Chapter 2. Because of their inherent similarities and likelihood of common targets and 
indicators, Chapter 2 combines assessment elements of the descriptors for Biodiversity, Food Webs and 
Seabed Integrity. Assessments against these descriptors currently present significant difficulties due to a 
universal lack of established methodological tools and data to support the establishment of scientifically 
robust targets and indicators. As a result, work is on-going at both national and international level to 
develop and refine methodologies for future monitoring and assessments. 

Eight human pressure-related chapters follow, largely conforming to the order of the MSFD Descriptors. 
These are: non-indigenous species (Chapter 4), commercial exploitation of species (Chapter 5), nutrient 
enrichment (Chapter 6) alteration to hydrographical conditions (Chapter 7), contaminants in the 
environment and seafood (Chapter 8), microbial pathogens (Chapter 9), marine litter (Chapter 10) and 
underwater noise (Chapter 11). In each chapter the methods used to gather data and undertake 
assessments are briefly outlined, together with an evaluation of the sources of the pressures and the key 
environmental impacts. In most cases, the targets and indicators to measure progress towards GES for 
each pressure element remain to be fully defined, validated or implemented, so the determination of 
current status relative to GES is not complete.  

The Economic and Social Assessment (ESA) (Chapter 12) examines the economic benefits derived from 
human use of marine goods and services, together with the impacts such activities impart. An evaluation 
of the socio-economic effect of introducing the MSFD is also undertaken for Irish waters. 

                                                      

5
 http://cdr.eionet.europa.eu/ie/eu/msfd8910/acsie/envuwsbg (Accessed 8 August 2013) 

6 http://www.environ.ie/en/Environment/Water/WaterQuality/Marine/PublicConsultations/  (Accessed 8 August 2013) 

http://cdr.eionet.europa.eu/ie/eu/msfd8910/acsie/envuwsbg
http://www.environ.ie/en/Environment/Water/WaterQuality/Marine/PublicConsultations/


Marine Strategy Framework Directive Initial Assessment, GES and Targets and Indicators 

MGE0319Rp0039 5 Rev F01 

2 OCEANOGRAPHY AND PHYSICAL INFLUENCES  

2.1 TOPOGRAPHY AND BATHYMETRY  

The seabed around Ireland constitutes a series of north-east/south-west orientated banks and basins 
(Dorschel et al., 2010). To the east, the Irish Sea has a relatively shallow basin with depths ranging from 
0-100 m and is bisected by a deeper channel that extends north to south (PAD, 2011). The strong tidal 
flow in this region promotes the formation and movement of sand waves, resulting in accumulations off the 
east coast forming a series of sand banks which include the Kish Bank, Codling and Greater Codling 
Banks (Figure 2.1) (Roche et al., 2007).  

 
                          Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme., NAVTEQ, Geonames.org, and other contributors.  

Figure 2.1: Overview of seabed morphology features in and around the Irish MSFD Assessment 
Area. 

 

Along Ireland’s western seaboard lie a number of sedimentary geological basins. A band of narrow basins, 
including the Slyne and Erris basins, lie landward of a set of larger basins, including the Rockall, Hatton 
and Porcupine basins (Figure 2.2) (PAD, 2006). 
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Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme., NAVTEQ, Geonames.org, and other contributors. 

Figure 2.2: Location of geological basins. 

 

Beyond the Celtic Sea shelf lays the Porcupine Seabight, a tongue-shaped deep-water embayment which 
opens onto the Porcupine Abyssal Plain (Dorschel et al., 2010). The Porcupine Seabight is bordered to 
the north and west by the Porcupine Bank. It is approximately 230 km long in a north-south direction and 
100 km wide. Depths within the Porcupine Seabight range from about 350 m at its northern end to over 
3,000 m in the south (Figure 2.3). The Porcupine Bank, a block of continental crust with a shallow summit 
at 145 m, separates the Porcupine Seabight from the Rockall Trough (Figure 2.1).  
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Figure 2.3: Overview of the bathymetry of the Irish seabed. 

The Rockall Trough is an area of thinned, continuous continental crust between the Porcupine Bank and 
the Rockall Bank.  The trough deepens from the north-east to south-west to a depth of approximately 
4,000 m and, like the Porcupine Seabight, opens onto the Porcupine Abyssal Plain (Figure 2.1). From the 
seafloor, the Rockall Trough ascends more than 2,000 m onto the Rockall Bank (Dorschel et al., 2010).  

In addition to the larger morphological features (Figure 2.1), the Irish seabed is characterised by several 
smaller features such as submarine canyons, channel systems, seamounts, escarpments or submarine 
cliff faces, iceberg plough-marks and mound features including coral carbonate mounds (Dorschel et al., 
2010).  

2.2 SEA TEMPERATURE  

Sea Surface Temperatures 

On average, sea surface temperatures (SST) in shelf waters west, south and east of Ireland range 
between approximately 8.9 to 18.1ºC, 9 to 19.2ºC and 7.1 to 19.1ºC, respectively (Figure 2.4) (Marine 
Institute 2012, pers. comm.). A minimum temperature difference of up to 1.9ºC between the south and 
east is primarily attributable to the influence of the warm North Atlantic Current (NAC) in winter. Winter 
SST to the west and south tend to be several degrees warmer than those experienced in the 
comparatively shallow Irish Sea where there is greater heat loss compared to the deeper Atlantic waters. 
In summer, SST in shallower parts of the Irish Sea warms more quickly in response to the warmer air 
temperatures (OSPAR, 2000a).  
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SST follows a distinct seasonal cycle, particularly in shallow waters. In the western Irish Sea, SST is at its 
coolest around the end of February and the beginning of March and at its warmest around the end of 
August and the beginning of September. The timing of these seasonal cyclical changes varies 
geographically within the Irish Sea (Government Laboratory, Isle of Man). 

While SST warming has been recorded throughout Irish marine waters, the observed trend is not uniform. 
The greatest warming has occurred since 1994, occurring to the south-east of Ireland, with the warmest 
years recorded being in the mid-2000s (2005, 2006 and 2007). This trend is attributed to the combined 
effects of human-induced global warming and natural variability in SST. It is estimated that the contribution 
of human activity to the warming trend in Irish SST between 1850 and 2006 was approximately 0.41°C 
and is predicted to increase over the coming years (Cannaby and Hüsrevoğlu, 2009).  

 

Figure 2.4: Winter, spring, summer and autumn mean seasonal SST for Ireland’s marine waters.  
Supplied by K. Lyons (Marine Institute) 2013. 

Bottom Temperatures  

Based on measurements taken between 1998 and 2012 annual near bottom temperatures in Irish shelf 
waters (at water depth of less than 200 m) range from 5.7 to 17.1ºC This range is typical of waters that 
remain vertically well mixed throughout the year, i.e. the Irish Sea. For shelf waters that form stratified 
layers

7
 in summer (Celtic Sea, Irish Shelf and Malin Shelf), bottom temperatures can be up to 3ºC less 

and typically range from 7.8 to 16.2ºC.  

                                                      

7
 Water masses of different properties (e.g. salinity or temperature) that do not mix. 
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The average annual temperature for the Irish Sea is 9.8ºC, approximately 1ºC lower than average 
temperatures in the Celtic Sea, Irish Shelf and Malin Shelf which are all approximately 10.6ºC. In the Irish 
Sea, there is a difference of up to 3ºC between the minimum summer (8.6ºC) and minimum winter 
temperatures (5.7ºC). Similarly, the maximum summer (17.1ºC) and winter (13.7ºC) temperatures for the 
Irish Sea differ by 3.4ºC. In the other shelf regions the difference in the seasonal maximum temperatures 
is smaller at approximately 1.5ºC because of a stratification effect during the summer which prevents the 
mixing of the shallower, warmer water with the deeper, colder water. The maximum bottom temperatures 
for European shelf waters occur during August/September for well-mixed waters and during October for 
stratified waters (Berx and Hughes, 2009). 

In deeper waters at or near the shelf edge and Rockall Bank (1,000 – 2,000 m) the temperature range is 
3.2 to 8.8ºC. There is very little variability between the summer (3.4 to 8.8ºC) and winter (3.3 to 8.7ºC) 
temperature ranges. At depths greater than 2,000 m, temperatures are much cooler at 2.9ºC, with no 
difference between summer and winter. The temperature regime here is dominated by stable, deep water 
masses.  

2.3 SALINITY  

Salinity in the Irish Sea is primarily determined by an interaction between river runoff and the inflow of 
more saline water from the Celtic Sea to the south and Malin shelf to the north. In the western Irish Sea, 
salinity steadily increases from the west to the east [33.8 to 34.5 practical salinity units (PSU) 
respectively], signifying the influence of coastal freshwater input from Ireland’s rivers (Horsburgh et al., 
2000).  

In coastal waters off western Ireland, salinities range from less than 34.0 PSU in inshore surface waters, 
reflecting the influence of freshwater run-off, to 35.4 PSU in the North Atlantic shelf edge waters (Huang et 
al., 1991). Coastal waters vary in salinity according to increased winter rainfall and meteorological patterns 
(such as the East Atlantic Pattern, EAP), while in shelf waters salinity varies cyclically, and appears to 
coincide with the North Atlantic Oscillation (NAO) (a cyclical fluctuation in atmospheric pressure at sea 
level) (Marine Institute, 2009).  

Offshore, recent salinity measurements have indicated that salinity has remained nearly constant for the 
past seven years following a record high reached in 2003. The annual average surface (0-300 m depth) 
salinity for 2010 in the southern Rockall Trough was 35.47 PSU and in the northern Rockall Trough was 
35.46 PSU (Hughes et al., 2011). Salinity has fallen slightly for the first time since 2006 from 35.41 PSU in 
2010 to 35.40 PSU in 2011 (Dye et al., 2012). 

More widely, a 30-year period of decreasing salinity in surface-, intermediate- and deep- water masses of 
the North Atlantic occurred between the 1960s and 1990s. In the decade up to 2006 this trend was 
reversed until 2003-2006 when salinity values were as high as the maximum last observed around 1960 
(Holliday et al., 2008).  

2.4 CURRENT VELOCITY  

Shelf waters  

In summer, circulation in the Celtic Sea, Irish Sea and western Irish Shelf is driven by narrow,  near 
surface, fast flowing currents (Hill et al., 1996; Horsburgh et al., 2000; Brown et al., 2003; Fernand et al., 
2006) associated with temperature differences or salinity changes. These currents reach average speeds 
of 20.5 cm s

-1
, 18.7 cm s

-1 
and 4.5-14.9 cm s

-1 
in the Celtic Sea, the Irish Sea, and the western Irish Shelf, 

respectively (summarised in Hill et al., 2008). The fast flowing currents on the western Irish Shelf, in 
combination with similar features found in the Celtic Sea (Brown et al., 2003), reflect the presence of the 
Irish Coastal Current in summer, which extends from the Isles of Scilly to Malin Head (Figure 2.5). 
Average flow of the Irish Coastal Current along the west coast of Ireland is greater than 7.5 cm s

-1
. In shelf 

waters to the west and south of Ireland, tidal mixing is weak and stratification occurs during the spring and 
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summer heating season (June-September) (Huang et al., 1991; McMahon et al. 1995). During the 
breakdown of the water column stratification in late autumn, the density-driven circulation ceases and the 
flow reverts to a primarily wind-driven situation (Fernand et al., 2006). 

In shelf waters to the southwest, winds blowing from the east result in a strong clockwise flow around 
south-western Ireland (Figure 2.5) while winds from the southwest can result in a south-southeast flow of 
approximately 5 cm s

-1
 (Raine and McMahon, 1998). On the outer Celtic shelf, a weak counter-current 

flowing south-eastward has been observed (Pingree and LeCann, 1989). 

 

Figure 2.5: General current circulation patterns within Ireland’s MSFD Assessment Area.  
(Source: PAD, 2013). 

Offshore waters 

Circulation in the upper 1,000 m of the North Atlantic is dominated by two major rotating currents which 
are bounded by the NAC, the region’s major ocean current. The NAC, an extension of the Gulf Stream, 
carries warm water eastwards across the North Atlantic. Upon reaching the Rockall Bank, the NAC 
divides, one branch flowing northward west of the Rockall Bank while another enters the Rockall Trough 
(Ellet and Martin, 1973; Pollard et al., 1996 as cited in McGrath et al., 2012), where it meets the eastern 
boundary current of the European continental margin, the Slope Current, which  follows the Celtic and 
Scottish continental slopes northwards (Huthnance and Gould, 1989 as cited in Ullgren and White, 2010) 
and gives rise to the north-eastward flowing Shelf Edge Current (SEC). 
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2.5 WAVE EXPOSURE  

In the North Atlantic, waves are strongly seasonal and peak in the wintertime (December to March). Wave 
height in the north-eastern region of the Atlantic and adjoining shelf seas exhibit exceptionally high inter-
annual variability in the winter (Woolf et al., 2002). The NAO is identified as the greatest single source of 
inter-annual variability in wintertime wave climate (Woolf et al., 2002). A substantial rise (up to 0.6 m) in 
monthly mean wave heights in the north-eastern Atlantic during the latter part of the twentieth century is 
attributable to changes in the NAO. The EAP is also known to influence wave climate in the northeast 
Atlantic (Woolf et al., 2002). 

There is a general tendency for waves to be smaller south of approximately 52°5’ N and east of 11°5’ W, 
diminishing in size due to bottom friction (Boelens et al., 1999). The sheltered nature of the Irish Sea 
results in most waves being generated locally and of fairly short period. They are, however, relatively 
steep with 50 year significant wave heights ranging from 8 m within the Irish Sea to 12 m at its entrances 
(OSPAR 2000b).  

2.6 UPWELLING  

Upwelling occurs near coasts where winds persistently drive surface water seaward, causing an upward 
movement of cold, nutrient-rich water from ocean depths, and in the open ocean where surface currents 
diverge (OSPAR, 2010a).   

Summer wind-driven upwelling occurs off the south-west coast of Ireland in the vicinity of Fastnet Rock 
(Raine et al., 1990; 1993), but is highly variable in its periodicity and magnitude, with events prevailing for 
periods ranging over several days or weeks (Raine et al., 1993).  

Upwelling in Ireland’s coastal waters is primarily wind-driven but tidal streaming in the vicinity of headlands 
and underwater features can also cause the upwelling of deeper nutrient-rich water to the surface (Pingree 
et al., 1978). Tidal stream upwelling is suggested as one of the elements causing coastal diatom blooms 
at spring tides off Ireland’s Connemara coast (Roden and Raine, 1994).  

2.7 MIXING CHARACTERISITICS  

In coastal areas the water column remains vertically mixed throughout the year as tidal movement 
prevents stratification by solar heating. Similarly, in the Irish Sea the combination of shallow waters, and 
strong tidal currents keep the water column well mixed throughout the year with the exception of a region 
between Ireland and the Isle of Man, where a deep (>100 m) water channel and weak tidal flows coincide 
causing the region to stratify in the spring and summer heating season each year (Simpson, 1971; 
Simpson and Hunter, 1974). In autumn, strong winds and convective mixing resulting from surface cooling 
cause the breakdown of stratification and return the western Irish Sea to its winter mixed state (Horsburgh 
et al., 2000).  

In the shelf waters to the west and south of Ireland, tidal mixing is weak and stratification occurs during the 
spring and summer heating season (June-September) (Huang et al., 1991; McMahon et al., 1995). Tidal 
movement increases in the vicinity of headlands and in shallow waters which is sufficient to keep the water 
column vertically mixed throughout the year. Thus, shelf seas are divided into seasonally-stratified and 
permanently-mixed regions. A series of fronts mark the boundary between the stratified and vertically 
mixed regions (Simpson et al. 1978). The Celtic Sea front separates the mixed waters of the southern Irish 
Sea from the stratified waters of the northern Celtic Sea and the western Irish Sea gyre/front separates the 
stratified waters west of the Isle of Man (Simpson and Hunter, 1974; Simpson and Pingree, 1978) from the 
rest of the vertically mixed Irish Sea. Inshore, weak coastal fronts separate deeper offshore, summer 
stratified water from shallower, inshore tidally mixed water. The Irish Shelf Front, along the 150 m depth 
contour west of Ireland (Figure 2.3), separates shelf waters from offshore North Atlantic waters (Huang et 
al., 1991; McMahon et al., 1995).   
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In the Rockall Trough there is a well-defined thermocline (a stratification effect where water of two different 
temperatures meet, but do not mix) to depths of up to 800 m. The area is known for its unusually deep 
convective winter mixing (Ellet et al., 1986; Meincke, 1986) penetrating to depths of approximately 600 m 
or more (Holliday et al., 2000), though mixing can be as deep as 1,000 m. There is an exchange of water 
between the mixed layer and the layer immediately below during the seasonal cycle as the mixed layer 
deepens in winter and shallows in the spring and summer (New and Smythe-Wright, 2001).  

2.8 RESIDENCE TIMES 

Coastal basins are subject to flushing from constant water circulation induced by hydrographical 
processes such as tidal motions, freshwaters influxes and wind stress. The degree of flushing or the 
exchange rate of water masses and the suspended or dissolved constituents entrained within them is 
evaluated in terms of residence time (Hartnett et al., 2011). Knowledge of residence times provides 
important information on the possible persistence and subsequent impacts of pollutants and can inform 
management decisions (Hartnett et al., 2011). 

Flushing of the Irish Sea is of a highly complex nature and is both spatially and temporally highly variable. 
Average residence times of dissolved or suspended material introduced in winter may be up to 28% 
greater than material introduced in summer (Dabrowski et al., 2012).  

Estimates of mean water residence time in the Irish Sea range from 6 to 18 months (Bowden, 1955; 
Jefferies et al., 1982; McKay and Baxter, 1985; Dickson and Boelens, 1988; McKay and Pattenden, 1993; 
Dabrowski et al., 2010) with longer residence times in the eastern Irish Sea compared to the western Irish 
Sea (Dickson and Boelens, 1988). Net flow through the Irish Sea and associated flushing vary significantly 
throughout the year. While the annually averaged flow is northward, flow is reversed southward under 
certain meteorological conditions. The action of wind and the combined effects of air pressure and 
temperature on sea circulation may reduce water exchange in the Irish Sea (Dabrowski et al. 2010). 

Irish Sea residence times exhibit distinct intra-annual variability (Dabrowski et al. 2010) being particularly 
prominent in the western Irish Sea where buoyant material introduced in December is likely to remain five 
times longer than material introduced in October. This is partly attributable to a circulating water mass that 
develops as the sea warms in the summer months causing a twofold increase in the residence time of the 
region (Dabrowski et al. 2010). 

Residence times for 21 Irish coastal waterbodies were estimated using a numerical model based on a 
range of physical properties of coastal waterbodies (Hartnett et al., 2011). Estimates of average residence 
times ranged from 0.6 days in a small section of the Shannon estuary to more than 60 days in Killary 
Harbour. More recently, this model was applied by the Marine Institute to a further 39 Irish coastal 
waterbodies, obtaining values ranging from less than 2 days for Dungarvan Harbour to over 73 days for 
Inner Donegal Bay. 

2.9 TRANSPARENCY  

Transparency relates to the ability of light to penetrate water. Although a range of factors can affect the 
depth to which light will penetrate water, there is limited direct information on transparency in Ireland’s 
oceanic waters. Phytoplankton abundance is a significant modifier of light penetration and so can be used 
as an indicator for transparency. 

Phytoplankton growth in Irish coastal waters is primarily driven by the seasonal change in sunlight 
available for photosynthesis and the vertical stability of the water column, which determines the availability 
of nutrients (Margalef, 1978; Legendre, 1981; Tett and Edwards, 1984). In winter, phytoplankton growth is 
limited by light availability with the exception of some inshore shallow waters (Pybus, 2007). As day length 
increases in spring, a burst of phytoplankton growth occurs followed in summer by a decline due to poor 
nutrient availability. In late summer, a second growth phase occurs as nutrients are released upwards 
from below a dispersing thermocline. In autumn, surface cooling and seasonally higher wind-induced 
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turbulence leads to the destabilisation of the water column and a consequent decline in phytoplankton 
biomass. The erosion of the thermocline and the subsequent release of nutrients into shallower waters 
support a short-lived autumn phytoplankton bloom that eventually collapses due to light limitation that 
persists through the winter (O’Boyle and Silke, 2010).  

2.10 TURBIDITY  

Turbidity is the degree to which the water loses its transparency due to the presence of suspended 
particulate matter (SPM) (OSPAR, 2010a). Increased water turbidity results in a decrease in light 
penetration. Information on turbidity in coastal and shelf waters to the south and west of Ireland is limited 
and so assessment information is predominantly drawn from Irish Sea data.  

The Irish Sea is a turbid sea into which daylight does not penetrate deeply (White et al., 2003). It is a 
region of high tidal energy (Simpson and Hunter, 1974), with water movement strongly influencing turbidity 
(Mitchelson, 1984; Weeks et al., 1993; Bowers et al., 1998) and maintaining discrete areas of elevated 
SPM, an example being Wicklow Head on the east coast of Ireland.  

Seasonal variation in turbidity is influenced by the resuspension of bottom sediments through wave and 
tidal action as well as the binding of sediments by benthic biological activity in coastal areas.  

The Irish Sea is also known to experience inter-annual variation in turbidity (White et al., 2003). Based on 
data spanning the period 1987 to 1997, there was no overall trend in near-surface turbidity, but year-to-
year variability was linked to changes in the mean annual regional wind strength, which in turn correlates 
to NAO patterns. During NAO positive years ( i.e. years that tend to be associated with above-average air 
temperatures across northern Europe) water clarity decreased and turbidity was increased thus reducing 
light penetration into sub-surface waters. During NAO positive years in Northern Europe, winters tend to 
be warmer with increased precipitation and westerly and south-westerly airflow are enhanced. Wind stress 
causes a change in turbidity through the generation of waves which can suspend sediment from the 
seabed particularly in shallower waters less than 50 m. Moreover, during NAO positive years, cloud cover 
may be increased compared to negative years and thus light reaching sub-surface waters would be 
decreased (Government Laboratory, Isle of Man). 
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3 BIODIVERISTY, FOOD WEBS AND SEABED INTEGRITY  

3.1 INTRODUCTION 

MSFD Descriptors 1 (Biodiversity), 4 (Food Webs) and 6 (Sea-floor Integrity) are considered together in 
this section because the majority of reporting elements, targets and indicators are likely to be applicable 
across two or more of these largely biologically-orientated descriptors. Note also that the greater part of  
the MSFD Initial Assessment submission structure, as defined by the European Commission, was 
thematic, requiring evaluation at the level of habitats, species or species groups, rather than directly at the 
level of each descriptor. 

The international Convention of Biological Diveristy (CBD, 1992) defines biodiversity as the variability 
among living organisms from all sources… and the ecological complexes of which they are a part and this 
includes diversity within species, between species and of ecosystems”. 

The characteristics of GES for biodiversity as determined by Ireland are:  

 

 

 

 

 

 

Food webs are defined as “networks of feeding interactions between consumers and their food. The 
species composition of food webs varies according to habitat and region, but the principles of energy 
transfer from sunlight and plants through to successive levels of consumers are the same” (Rogers et al., 
2010).  

The characteristics of GES for food webs as determined by Ireland are:  

 

 

 

 

 

 

Marine Biodiversity is safeguarded in such a way that: 
 
• Overall biodiversity is maintained or where appropriate restored; 
 
• Ecosystem structure and function is not compromised; 
 
• Abundance, distribution, extent and condition of key species and habitats (i.e. the area or 

environment where an organism or ecological community occurs) are in line with prevailing 
physiographic, geographic and climate conditions; and 

 
• Species and habitats identified as needing protection under national or international agreements 

are effectively protected or conserved through the appropriate national, regional or international 
mechanisms. 

Marine food webs are safeguarded in such a way that: 
 
• Abundance, distribution, extent and condition of key species is in line with prevailing physiographic, 

geographic and climate conditions or are indicative of sustainable exploitation; 
 
• Age and size structure of key species is in line with prevailing physiographic, geographic and 

climate conditions or are indicative of sustainable exploitation; and 
 
• Vulnerable (long-lived, slowly reproducing) species populations are maintained in line with 

prevailing physiographic, geographic and climate conditions or are indicative of sustainable 
exploitation. 
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Seafloor Integrity is a term used to describe the condition of the seafloor ecosystem in terms of its extent, 
composition and functioning. An ecosystem exhibiting high integrity is one that is not unnaturally 
fragmented and is composed of typical characteristic species present at appropriate abundances that are 
functioning normally. 

The characteristics of GES for seafloor integrity as determined by Ireland are: 

 

 

 

 

 

 

Ireland’s MSFD reporting under biologically-orientated descriptors is largely restricted to fisheries-related 
data for species or recent broad-scale mapping data for habitat distribution. Work is currently on-going in 
Ireland and in collaboration with other Member States through OSPAR, ICES and other initiatives to 
develop the means by which existing and future data on the occurrence and distribution of habitats and 
species can be best used to determine progress towards achieving GES across all three biologically-
orientated descriptors. The habitat and species assessments reported here form a starting point from 
which targets and indicators for evaluating the status of biodiversity, food webs and seafloor integrity will 
be further developed. 

Further elements not reported here, but currently under consideration and expected to be included in 
future reporting are: 

 Pelagic habitats and plankton (for biodiversity, food webs and seabed integrity) 

 Seabirds (for biodiversity and food webs) 

 Marine mammals (for biodiversity and food webs) 

Note that Ireland’s assessment of both seabird and marine mammal status is due in 2013 under the 
reporting requirements of the Habitats Directive (HD) and Birds Directive

8
. The intention is that subsequent 

reporting will be coordinated across all three Directives. 

3.2 SEABED HABITATS  

3.2.1 Introduction  

Ireland’s marine environment supports a diverse range of seashore and seabed habitats extending from 
intertidal and shallow inshore rock and sediment to deep-sea abyssal plains. Rocky reefs including 

                                                      

8
 Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora (“the Habitats 

Directive”) and Directive 2009/147/EC of the European Parliament and of the Council of 30 November 2009 on the conservation of 
wild birds (“the Wild Birds Directive”).   

Sea-floor integrity is safeguarded in such a way that: 
 
• The extent and diversity of sea-floor habitats is maintained in line with prevailing physiographic, 

geographic and climate conditions; 
 
• Sea-floor habitats (physically and structurally) are sufficiently productive and extensive to support 

natural functionality and a healthy and sustainable ecosystem for the long term; and 
 
• Sea-floor habitats and their constituent species identified as needing protection under national or 

international agreements are effectively protected or conserved through the appropriate national, 
regional or international mechanisms. 
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biogenic formations and sedimentary habitats which include muds, sands, mixed and coarse sediments 
can be found at virtually all depths.  

As recommended by the European Commission (European Commission, 2011) Ireland’s seabed habitats 
have been grouped and assessed in terms of depth zone and substrate characteristics forming a set of 
defined Predominant Habitat Types (PHTs). The distribution and extent of the assessed PHTs are shown 
in Figure 3.1 and listed in Table 3.1.  

 

Figure 3.1: Spatial distribution of predominant seabed habitats in the Irish MSFD Assessment 
Area.  
(Prepared from data collected by the MESH, INSS and INFORMAR projects). 
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To avoid repetition the PHTs are further categorised and discussed in this summary as broad 
bathymetrically-defined groups:  

 Littoral Habitats (Section 3.2.3),  

 Shallow and Shelf Habitats (Section 3.2.4) and  

 Deep-water Habitats (Section 3.2.5).  

In addition, three OSPAR threatened and declining habitats have been identified as present in Irish waters 
and are reported separately in Section 3.2.6. 

Table 3.1: Areal extent (km
2
) of predominant seabed habitat types present in the Irish MSFD 

Assessment Area.  
(Prepared from data collected by the MESH, INSS and INFORMAR projects).  

Predominant Seabed Habitat Depth Range Extent (km
2
) 

Littoral rock and biogenic reef  * 

Littoral sediment  * 

Shallow rock and biogenic reef  < 50 m 1,944 

Shallow sublittoral coarse sediment  < 50 m 15,988 

Shallow sublittoral mixed sediment  < 50 m 6,672 

Shallow sublittoral mud  < 50 m 12,953 

Shallow sublittoral sand  < 50 m 74,296 

Shelf sublittoral rock and biogenic reef   50 – 199 m 3,833 

Shelf sublittoral coarse sediment  50 – 199 m 17,357 

Shelf sublittoral mixed sediment   50 – 199 m 1,316 

Shelf sublittoral mud   50 – 199 m 1,406 

Shelf sublittoral sand   50 – 199 m 13,703 

Upper Slope sublittoral rock and biogenic reef   200 – 749 m ** 

Upper Slope sublittoral mixed sediment   200 – 749 m 112 

Upper Slope sublittoral mud   200 – 749 m 37,783 

Upper Slope sublittoral sand   200 – 749 m 9,696 

Upper bathyal rock and biogenic reef   750 – 1,499 m ** 

Upper bathyal sediment    750 – 1,499 m 67,699 

Lower bathyal rock and biogenic reef   1,500 – 2,699 m ** 

Lower bathyal sediment   1,500 – 2,699 m 86,053 

Abyssal sediment > 2,700 m 91,415 

Note: The colour coding reflects the habitat groups discussed in Sections 3.2.3, 3.2.4 and 3.2.5.  
*    Area of predominant seabed habitat has not been estimated. 
**  Area of predominant seabed habitat has not been fully quantified by GIS modelling analyses. 
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3.2.2 Reporting Approach, Information And Methodologies  

3.2.2.1 Distribution of Seabed Habitats 

The distribution of seabed habitats (Figure 3.1) was established using a combination of survey data 
primarily derived from the Irish National Seabed Survey (INSS) and its successor INFOMAR (Integrated 
Mapping for the Sustainable Development of Ireland’s Marine Resources), supplemented by data from the 
Mapping European Seabed Habitats (MESH) program. Data-poor areas were addressed using modelling. 
Further details on the methods used to determine the spatial distribution of habitats are available in the full 
MSFD Habitats reporting sheets.  

3.2.2.2 Descriptions of Seabed Habitats, Associated Communities and Predominant Pressures 

Where possible, accounts of seabed habitats, their associated communities and the anthropogenic 
pressures associated with each sector exploiting the marine environment (e.g. aquaculture, shipping, 
infrastructure, oil/gas exploration) are based on Irish-specific data and literature. Sources included Irish 
environmental reports and those produced for existing environmental monitoring under the Habitats 
Directive and Water Framework Directive and OSPAR publications and research papers. Positional data 
were used to produce maps indicating the spatial distribution of pressure sources in relation to seabed 
habitats. These maps are available for viewing at: http://atlas.marine.ie. 

A range of data sources were used to assess the spatial and temporal distribution of fishing effort 
extending over predominant habitats types. For vessels under 10 m, the number of vessels registered in 
the Irish fishing vessel registry was examined and expert opinion on vessel activity and distribution was 
applied. For Irish vessels between 10 m and 15 m, Irish logbook data were analysed to provide spatial 
data on fishing effort. Expert opinion obtained from the Marine Institute indicates that fishing by vessels 
less than 10 m in length is widespread around Ireland within three nautical miles of the coast. Fishing 
vessels over 15 m in length operating in the Irish Exclusive Economic Zone

9
 are required to transmit their 

position via satellite and are tracked through the Vessel Monitoring System (VMS) by the Irish Naval 
Service, allowing a more detailed examination of fishing activity by these vessels.  A spatial analysis was 
employed using the VMS data to map the distribution of bottom fishing within the Irish Assessment Area 
(Figure 3.2). Where possible, the extent of bottom fishing potentially occurring in each PHT was 
quantified. Results of this analysis are presented for the associated PHT in Section 3.2.4.3 and Section 
3.2.5.3. Further details on the methods used to determine pressures impacting seabed habitats are 
provided in the MSFD Habitats and Selective Extraction reporting sheets.  

Information relating to specific habitats, particularly in deeper water is extremely limited and assessments 
have only been possible at a qualitative level in many cases, often by extrapolating from literature 
accounts of known, similar habitats or communities studied outside the Irish Assessment Area. 
Comprehensive lists of data sources are provided in the Habitats reporting sheets.  

3.2.3 Littoral Habitats 

3.2.3.1 Rock and Biogenic Reef 

The littoral zone is the part of the sea shore that extends from the high water mark to shore areas that are 
permanently submerged. Littoral rock and biogenic reef habitats are widely distributed in coastal regions 

                                                      

9
The area over which Ireland has specific rights  for the purpose of explorating, and exploiting, conserving and managing the living or 

non-living natural resources of the seabed, subsoil and superjacent water   as set out by the United Nations Convention on the Law 
of the Sea. 

http://www.environ.ie/en/Environment/Water/WaterQuality/Marine/PublicConsultations/FileDownLoad,33206,en.pdf
http://atlas.marine.ie/
http://www.environ.ie/en/Environment/Water/WaterQuality/Marine/PublicConsultations/FileDownLoad,33206,en.pdf
http://www.environ.ie/en/Environment/Water/WaterQuality/Marine/PublicConsultations/MSFDReportingSheets/FileDownLoad,32969,en.pdf
http://www.environ.ie/en/Environment/Water/WaterQuality/Marine/PublicConsultations/FileDownLoad,33206,en.pdf
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and include habitats of bedrock, boulders and cobbles. Communities are often classified according to 
exposure to local hydrographic conditions (e.g. wave action, currents).  

On exposed shores, communities are dominated by macrofauna (animals larger than 0.5 mm in length) 
with few algal species present. Characterising species include the mussel Mytilus edulis, the barnacles 
Chthamalus spp. and/or Semibalanus balanoides and the limpet Patella vulgata. Calcareous red 
seaweeds may be relatively common, with fucoids and kelp found on the lower shore. Upper shores may 
be dominated by lichens.  

Sheltered shores are characterised by a distinct vertical zonation pattern caused by a number of dominant 
brown seaweeds. Pelvetia canaliculata is typical of the upper shore while Fucus serratus usually 
dominates the lower shore. The seaweeds Fucus vesiculosis and Ascophyllum nodosum are found at an 
intermediate level. In reduced salinity Fucus ceranoides may occur. In summer months, there may be a 
short-lived cover of opportunistic red and green algae.  

Moderately exposed shores exhibit characteristics of both exposed and sheltered conditions. The 
communities tend to form mosaics of brown seaweeds and barnacles on the upper shore, and brown and 
red seaweed on the lower shore. These shores are characterised by a diverse community of macrofauna 
and algae and their distribution is influenced by many environmental factors including tidal range, salinity 
and shore topography. In reduced salinity, or where sand-scour affects the shore, short-lived red or green 
seaweeds may dominate.  

In sheltered to moderately exposed conditions, aggregations of mussels can form dense beds on the mid 
to lower shore, providing a habitat for many infaunal (living within a substrate) and epifaunal (living on a 
substrate) species. The mussels themselves are often covered with barnacles and periwinkles, while 
shore crabs are common amongst the mussels. Patches of sediment in reef areas can contain polychaete 
worms and bivalve molluscs as well as a large diversity of other infaunal species.  

3.2.3.2 Sedimentary Habitats  

Littoral sediment habitats are dynamic in nature with significant spatial variation in sediment grain size, 
degree of exposure and freshwater input. Shore sediments range through mud to coarse or mixed 
sediments. Grain size is determined by exposure to tidal and wave disturbance with finer sediments 
predominating in areas of low physical disturbance. The types of species and communities that inhabit the 
sediments are strongly influenced by sediment type, organic content, salinity and exposure.  

Muds and sandy muds are typically found in sheltered areas and are a common feature of estuaries. 
These sediments are cohesive in nature and tend to retain water on a receding tide, limiting oxygen 
penetration throughout the sediment. Upper estuaries, where freshwater influence is greatest, are 
generally areas of low species diversity but support high individual abundance. Typical upper estuary 
communities are dominated by opportunistic oligochaetes, polychaete worms and burrowing amphipods. 
In the lower estuary and in sheltered embayments, species diversity increases and abundances decrease, 
with communities largely dominated by small polychaete worms.  

On moderately exposed shores, sediment is predominantly sands and muddy sands subject to varying 
degrees of drying on the receding tide. Coarse sands tend to support fewer fauna and communities are 
dominated by amphipod and oligochaete species with a tolerance to physical disturbance. The fauna of 
medium and fine sands are dominated by particular polychaete groups and burrowing amphipods while 
bivalve molluscs are represented by tellins and venus shells. Here, the diversity of bivalve species tends 
to increase with decreasing grain size.  

On the more exposed stretches of coast, coarse sediments are more prevalent and may incorporate 
pebbles, cobbles and gravel. Coarse sediments are particularly susceptible to drying out and generally 
contain few faunal species or individuals. Pebble and cobble shores are often completely devoid of 
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infauna, although a limited abundance of amphipods may be present on gravel shores. Larger pebbles 
and stones may also support encrusting tubeworms and barnacles.  

3.2.3.3 Pressures and Impacts 

Littoral habitats are subjected to a wide range of pressures from human activities, with impacts generally 
affecting sedimentary habitats more than rocky habitats.  

The commercial harvesting of cockles may cause mortalities of non-target species and juvenile cockles, 
changes in community structure by the removal of adult cockles, changes in sediment structure and may 
also disrupt sedimentary food webs (Ens et al., 2004). The current level of Irish cockle harvesting activity 
is not thought to be having a significant impact on littoral sediment habitats, their associated communities 
or on bird species known to feed on cockles and other bivalve molluscs. 

The removal of seaweed from the shore can alter local hydrodynamic conditions and change wave 
exposure regimes which, in turn, may modify sedimentation rates. Sensitive species, particularly 
sedentary or encrusting invertebrates, will also be damaged or removed during harvesting. Significant 
short–term impacts of seaweed harvesting include a reduction in sessile animals such as sponges and 
bryzoans (Kelly et al., 2001). At the present level of extraction harvesting is unlikely to have a significant 
adverse effect on littoral habitats. 

Other activities such as the hand collecting of periwinkles can affect the condition of littoral habitats. The 
removal of periwinkles and the resulting reduction of grazing can affect the composition of algal 
communities on intertidal reefs. Harvesting of large numbers of adult periwinkles can affect the rates of 
recruitment of juveniles to populations on harvested shores, but, as periwinkle larvae stay in the plankton 
for a long time, populations can be replenished by adults spawning in locations not subject to harvesting.  

Shellfish aquaculture activities may affect littoral habitats through organic enrichment and smothering 
associated with pseudofeces and increased sedimentation from changes in water currents.  

Nutrient and organic enrichment from agriculture and coastal infrastructure are a potential threat to shore 
habitats but current data suggests that there are very few problem areas for nutrient enrichment in Irish 
coastal waters and the input of organic matter is not at levels that are significantly affecting habitat 
condition.  

The Infaunal Quality Index (IQI) is a monitoring tool commonly used to assess ecological status under the 
Water Framework Directive. Results from sampling across seventeen locations between 2009 and 2011 
indicate that sedimentary habitats are in relatively good condition with 73.8% of assessed locations 
classified as having good or high ecological status. Of the remainder, 12.1% were classified as moderate, 
8.1% as poor and 5.8% as bad. It was not possible to separate the results for transitional and coastal 
waters and it is likely that locations exhibiting an unfavourable status are in transitional waters and 
therefore fall outside the MSFD Assessment Area. 

Contamination by synthetic compounds such as tributyltin (TBT) can exert a range of biological effects on 
marine organisms including changes in behaviour, impairment of biochemical functions and death. 
Notable effects of TBT contamination include shell deformity in cultured oysters and the development of 
male sexual characteristics (imposex) in female dog whelk, a species common on rocky shores, leading to 
large population reductions or localised extinctions. The use of TBT in antifouling paints has been 
discontinued and the environmental concentrations have correspondingly fallen, but observable effects are 
still present at some locations (Wilson et al., in prep).  
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3.2.3.4 Current Status/Condition 

At present, there is insufficient data and no established methodology to allow a comprehensive 
assessment of the current status and condition of littoral habitats. Ireland is currently developing an 
approach for the establishment of GES and the targets and indicators that will support its achievement. 

3.2.4 Shallow (less than 50 m) and Shelf (50 to 199 m) Habitats 

3.2.4.1 Rock and Biogenic Reef 

Sublittoral rock and biogenic reef is widely distributed along Ireland’s coastline, but in deeper shelf waters 
tend to be concentrated along the west coast. The spatial distribution of this habitat type is shown in 
Figure 3.1, while estimates of spatial extent are presented in Table 3.1.  

Communities associated with shallow and shelf rock exhibit strong faunal similarities and often occur as a 
spatially and temporally variable mosaic of species co-occurring within a single broad habitat. Rock and 
reef communities are commonly structured by their exposure to varying intensities of wind and tidal energy 
which may also give rise to pronounced depth zonation (Connor et al., 2004). Major biological changes 
occur between the shallow infralittoral zone, where light penetration is sufficient to support macroalgal 
dominated communities, and the deeper animal-dominated (circalittoral) zone which is rarely disturbed by 
storm and wave action. 

Bedrock and boulder communities subjected to strong tidal energy are often dominated by sponges with 
hydroids and barnacles also common. Infralittoral communities include kelp, foliose red seaweeds and 
calcareous red seaweeds.  

Under moderate energy conditions communities are often characterised by echinoderms such as starfish, 
brittlestars and sea urchins. Other characterising fauna can include hydroids, anemones and cup corals. 
Kelp is prevalent and its understory tends to be dominated by foliose and encrusting algae with a smaller 
macrofaunal component.  

Low energy reef communities occur in areas with weak tidal currents and tend to be characterised by 
brachiopods and ascidians. Saddle oysters and crinoids may also be common. Infralittoral sheltered reefs 
are often dominated by kelp with an understory of epiphytes which may include silt tolerant species of 
seaweeds, typically with a delicate filamentous structure (Connor et al., 2004). In transitional waters with 
increased turbidity, macrofaunal communities can dominate infralittoral reefs. 

Several shallow sublittoral biogenic reefs are found in Irish waters, the most common and widely 
distributed are beds of the mussel Mytilus edulis. Mytilus beds are typically found on mixed sediments in a 
range of locations from sheltered bays to the open coast. They support a diverse macrobenthic community 
which includes deposit feeding polychaete and oligochaete worms, predatory starfish and whelks.  

Calcareous serpulid tubeworm reefs formed by the polychaete Serpula vermicularis are found around 
Ireland. At sheltered locations with reduced tidal range and currents, an availability of hard surfaces and 
an absence of sedimentation, the calcareous tubes of serpulid worms may aggregate to form reef 
structures. Serpulid reefs are rare in Europe and are found at only three locations in Ireland: Ardbear 
Lake, Co. Galway; Killary Harbour Co. Galway; Blacksod Bay, Co. Mayo.  

A shallow subtidal reef constructed by the honeycomb worm Sabellaria alveolata has been recorded in the 
Irish Sea, off Wicklow Head (de Grave and Whittaker, 1997). This is the only confirmed occurrence of a S. 
alveolata reef in Irish waters.  
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3.2.4.2 Sedimentary Habitats  

Shallow and shelf sedimentary habitats range between gravels/coarse sand through to soft mud or may be 
comprised of mixed sediments. Coarse sediment habitats are subject to strong wave disturbance in 
shallow water, or fast tidal flows where the influence of wave action is absent. Mud habitats consist of 
either mud or cohesive sandy mud and are characterised by weak tidal flows, or are in locations sheltered 
from storms and waves. Mixed sediments occur in areas that undergo alternate periods of erosion and 
deposition and include a mix of coarse sands, gravel, shell and fine sands and muds. Information on 
shallow and shelf sublittoral habitats and their associated macrobenthic communities is limited (PAD, 
2007; 2006). Spatial distribution and estimates of their extent within the Irish Assessment Area are shown 
in Figure 3.1 and Table 3.1 respectively.   

The communities of coarse and mixed sedimentary habitats are similar and are characterised by shelled 
and tube dwelling species such as bivalve molluscs and polychaetes. Opportunistic fauna such as 
oligochaetes and some disturbance tolerant polychaetes (e.g. Capitellidae) are also characteristic of these 
habitats, while common epifaunal species include brittle stars, anemones and decapod crustaceans. The 
diversity of these habitats generally increases with increasing depth as the seafloor becomes less 
frequently disturbed (Connor et al. 2004).  

Sand habitats off the west coast of Ireland are characterised by a diverse mix of echinoderms, bivalve 
molluscs, amphipod crustaceans and rich polychaete fauna. These habitats include a range of sediment 
types of varying diversity, with muddier sands supporting a larger biomass and more diverse macrofaunal 
community, while cleaner sands have relatively less diverse communities. 

Mud communities are typically dominated by polychaetes, with high numbers of bivalves, echinoderms 
and foraminifera also present. Fine cohesive mud commonly has a high organic content and is 
characterised by opportunistic fauna such as oligochaetes and disturbance-tolerant polychaetes (e.g. 
Capitellidae), although a range of burrowing polychaete groups may be present in abundance. Bivalve 
species of the family Thyasiridae are a commonly characterising feature of fine shelf mud communities. 
Sandy muds are often characterised by brittlestars and sea urchins. Large burrowing megafauna such as 
the Dublin Bay prawn Nephrops norvegicus and other burrowing decapods may be abundant in these 
habitats. Seapens, holothurians and burrowing anemones may also be present in high numbers, while 
other epifaunal species of this habitat include brittle stars, anemones and decapod crustaceans. 

3.2.4.3 Pressures and Impacts 

Many man-made hazardous substances (including synthetic and non-synthetic contaminants) originating 
from a variety of land, marine and air-based sources have a tendency for binding to organic material which 
is subsequently co-deposited with fine sediments. Although the use of many persistent contaminants are 
now subject to bans or controls in Europe, historical contaminants in riverine, estuarine and marine 
sediments remain bound within the depositional layers. Dredging activity and spoil dumping may expose 
and reintroduce the contaminants back into the water column (Cronin et al. 2006). Relatively small 
quantities of dredge materials and associated hazardous substances are disposed of in the Irish marine 
environment. This activity is currently monitored for compliance with OSPAR guidelines and licenses for 
dumping at sea are now required from the Environmental Protection Agency. 

The 2011 assessment of shellfish monitoring data collected between 2005 and 2007 under the OSPAR 
Coordinated Environmental Monitoring Programme (CEMP) (OSPAR, 2012) indicated that the majority of 
locations sampled (36 out of 38) are within acceptable EC-defined levels for metals, while the level of 
polychlorinated biphenyls (PCBs) and organochlorine pesticides were broadly at concentrations that are 
unlikely to give rise to unacceptable biological effects (OSPAR, 2009a, 2012).   

Finfish and to a lesser extent intensive shellfish aquaculture has the potential to affect shallow sublittoral 
sand habitats through organic enrichment and smothering by sedimentation from aquaculture installations. 
Present consent procedures require benthic effects to be confined to within 100 m of finfish sites. Possible 
impacts include changes in community structure resulting from a decline or complete removal of sensitive 
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species or species groups and the increased abundance of species tolerant of organic enrichment. 
Wastewater treatment plants (WWTP) may similarly contribute to nutrient enrichment or sedimentation on 
shallow sublittoral sand sediment. WWTP discharges are, however, regulated and affects should be 
minimal where secondary or tertiary treatment is undertaken. Organic material entering the marine 
environment from other land-based (e.g. agriculture) and riverine sources can also find its way into 
shallow sediments, with organic loads increasing in and around estuarine locations.  

Submarine cables are installed over shallow and shelf substrates but present a small footprint and a low 
level of disturbance to shelf habitats.  

Aggregate extraction activity in the Irish Assessment Area is low and to date has operated at a non-
commercial scale. Near-shore sandbanks such as those off Wexford, Wicklow and Cork have been 
intermittently exploited for beach replenishment and as infill for harbour developments (PAD, 2011), but 
the level of the activity is not significantly affecting the condition of shallow or shelf habitats.  

Currently 15 and 77 exploratory hydrocarbon wells have been drilled in shallow and shelf waters 
respectively. The potential impacts of hydrocarbon exploration on seabed habitats are largely related to 
the drilling of exploratory wells (PAD, 2006). Waste materials, including drill cuttings, water-based muds 
and cement, generated during drilling, are discharged from drilling platforms imparting a sealing impact 
that is limited to the vicinity of the well, but the extent is dependent on water depth and local currents. 
Abrasion and sealing may also occur from the use of anchors and moorings associated with drilling and 
support vessels, the effects being localised with a small spatial and temporal impact. Given current levels 
of activity it is unlikely that hydrocarbon exploration is having a significant negative effect on the benthic 
communities in shallow or shelf waters. 

Fishing activity in the shallow and shelf sedimentary habitats is at a level that is likely to have significant 
impacts on the benthos (Figure 3.2).  
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 Note: The Swept-Area ratio refers to the mean number of times the cell was covered by gear per year. 

 
Figure 3.2: Spatial footprint (number of times trawled per year) of mobile bottom contacting fishing 
gear for Irish and foreign vessels greater than 15 m in 2011.  
(Source: Gerritsen et al., 2013).  

Relatively intensive fishing activity occurs over shallow and shelf mud habitats which are the focus of a 
sustained Nephrops trawl fishery. Spatial analysis indicates that bottom fishing extended over at least 21% 
and 20% of shallow and shelf mud habitats respectively in 2011. For the same period, bottom trawling 
potentially extended across 11% and 8% of shallow and shelf sand habitats respectively. Similarly, bottom 
trawl fishing activity extended across at least 9% of the shallow coarse sediments and 1% of shelf coarse 
sediments while the spatial overlap of bottom trawling on mixed sediment habitats in both shallow and 
shelf water extended across 2% of each habitat area. The impact of bottom fishing on habitats is difficult to 
determine because the muddy seabed communities are themselves naturally highly variable. Moreover, 
there are very few studies on the impacts of fishing activity on benthic habitats in Irish waters, but 
available information indicates that muddy sand and mixed sediment habitats are particularly sensitive to 
trawl disturbance, recovering more slowly than coarser substrates (Kaiser et al, 2006).   

Fishing activity with bottom contacting gear on rocky reefs tends to be accidental, occurring when fishing 
is taking place over adjacent sediments. The effects of fishing on reef communities will depend on the 
nature and topography of the reef and the frequency of disturbance, but sustained fishing pressure will 
have severe impacts on reef communities, particularly where no interaction has occurred before (Boulcott 
and Howell, 2011). Data for fishing activity of vessels greater than 15 m in 2011 indicates that bottom 
fishing extended over 2% of shallow and 0.7% of shelf reef habitats respectively. At this level of fishing 
activity, it is unlikely that the biota associated with these habitats is significantly affected, but the degree of 
disturbance cannot currently be determined. 
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3.2.4.4 Current Status/Condition 

Benthic communities in shallow and shelf subtidal areas are spatially and temporally variable. To date, the 
extent of biological variability associated with these communities has not been determined and it is 
therefore not possible to make an assessment of the current status or condition of shallow and shelf 
PHTs. 

3.2.5 Deep-water Habitats (greater than 200m) 

Deep-water habitats extend over large latitudinal ranges in Ireland’s Assessment Area. For the purpose of 
this report, they comprise the continental upper slope, bathyal and abyssal habitats. The distribution and 
composition of these habitats are not well characterised because of their depth, remoteness and 
considerable extent. The spatial distribution and extent of deep-water habitats are presented in Figure 3.1 
and Table 3.1 respectively.  

3.2.5.1 Rock and Biogenic Reef 

Reef habitats on the continental margins range from 200 m to 2,700 m (i.e. the continental slope to lower 
bathyal zones). Hard substrates such as gravels and boulders, often of glacial origin, can be encountered 
at any depth, but are more commonly found at depths shallower than about 700 m.  

There are distinct vertical ranges for individual species which are controlled by varying physical conditions 
such as bathymetry, hydrography, substrate characteristics and sediment transport regime (Guinan and 
Leahy, 2010). No definite zonation for communities with water depth is, however, recognised as there is a 
continuous succession of overlapping species ranges down the slope. Species depth preferences may be 
primarily due to density stratification of the ocean zones (Carney, 2005) and benthic densities increase 
with the availability of particulate organic matter (POM) which is enhanced by oceanographic processes 
occurring along inclined slopes.  

Currents on the seafloor can reach speeds in excess of 15 - 20 cms
-1

, at almost all depths for short 
periods, inducing the resuspension of bottom material and favouring the development of communities 
dominated by suspension feeders (Hartley Anderson, 2005).  

Small aggregations of cold water coral reefs are found on rocky outcrops surrounded by a large proportion 
of dead coral matrix. Gorgonian corals, soft corals, whip corals, black corals and venus fly trap anemones 
(Actinoscyphia sp) are found on boulders and exposed rock. Sponge gardens are found on exposed reef. 
Mobile fauna such as stalked and unstalked crinoids, ophiuroids, squat lobsters and brisingid starfish are 
associated with biogenic reefs. Deep-water seabed features including banks, seamounts and carbonate 
mounds support diverse fish communities. Commercially important fish including orange roughy 
(Hoplostethus atlanticus), roundnose grenadier (Coryphaenoides rupestris), and blue ling (Molva 
dypterygia) may congregate around biogenic structures on the upper slope, with orange roughy 
sometimes forming dense spawning shoals 

3.2.5.2 Sedimentary Habitats  

Sedimentary habitats in the upper slope, bathyal and abyssal sedimentary habitats tend to be fine grained, 
depositional environments. The upper bathyal sediment communities form a continuum with those of the 
abyssal, lower bathyal and upper slope habitats. Macrofaunal communities are dominated by deposit 
feeders such as holothurians, polychaetes, crustacea and bivalves. Faunal communities are dominated by 
echinoderms and peanut worms (Sipuncula). In the shallower slope area, there are extensive areas of 
muddy habitat where the benthic communities are dominated by the burrowing activities of the prawn 
Nephrops norvegicus. This species is the target of large scale bottom trawling activity.   
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3.2.5.3 Pressures and Impacts 

The potential impacts of hydrocarbon exploration on deep-water habitats are similar in nature to those 
indicated for shelf habitats. To date, a total of 32 and 16 exploratory wells have been drilled in the upper 
slope and bathyal zone, respectively. At current levels of activity it is unlikely that hydrocarbon exploration 
is causing significant negative effects on deep-water seabed habitats.  

A small number of submarine cables traverse Ireland’s deep-water habitats. Studies on the environmental 
impact of cable laying on deep-water habitats have reported no detectable impacts on the benthos (Kogan 
et al., 2006; Coffen-Smout and Herbert, 2000).  

The negative impacts of trawling on fish populations and benthic communities in Irish deep-water habitats 
are not well documented. Trawling can modify the physical properties of seafloor muds and alter natural 
sediment translocation. In the low current regime of the deep seafloor, trawling may act to reduce the 
complexity of the seabed surface, smoothing out microhabitats, causing a reduction in the variety of 
ecological niches for the area (Puig et al., 2012; Weaver et al., 2011; Benn et al., 2010). Deep-water 
bottom fishing activity in Irish waters is concentrated over the upper slope and upper bathyal sedimentary 
habitats. In 2011, most trawling events in these habitats were located on the Nephrops ground on the 
Porcupine Bank and on the margins of the Rockall Trough. The spatial distribution of trawling activity is 
variable, with the shallower parts of the habitats more intensively targeted. In the upper slope mud 
habitats, approximately 4705 km

2
, equivalent to 13% of the habitat extent, was trawled, while 693 km

2
 

(7%) of the upper slope sand habitat was trawled. In the upper bathyal sediment area 2,255 km
2
 (3%) was 

trawled. At these levels of fishing activity, it is likely that adverse effects are occurring, but the impacts 
cannot be quantified at this time.   

3.2.5.4 Current Status/Condition 

Because of their depth, remoteness and considerable extent, deepwater habitats of the Irish Assessment 
Area are not well characterised and it is therefore not possible to make an assessment of the current 
status or condition of these habitats. 

3.3 OSPAR THREATENED AND DECLINING HABITATS 

3.3.1 Zostera Beds 

Intertidal seagrass (Zostera spp.) beds have been recorded along all Irish coasts while subtidal beds have 
been observed off the south, west and north coasts. Two Zostera species form beds in the Irish 
Assessment Area. Dwarf eelgrass, Zostera noltii, beds are generally found in littoral muddy sand and 
sandy mud on sheltered shores in transitional to fully marine waters, but can occasionally be found in the 
shallow sublittoral. The spatial distribution of Zostera beds in Ireland’s Assessment Area is shown in 
Figure 3.3. Common eelgrass, Zostera marina, beds are located in fine to mixed sediments in sheltered 
marine waters from the low water mark to a depth of approximately ten metres, depending on turbidity. 
Both species may form extensive meadows on the shore or seafloor (OSPAR, 2009b). Seagrass beds 
may act as nurseries and feeding grounds for a variety of commercially important fish and shellfish such 
as sea bass and cockles. The infaunal communities of the sediments in seagrass beds often very closely 
resemble those of the surrounding sediments (Connor et al., 2004; OSPAR, 2009b). In Ireland, Z. marina 
beds often co-occur with subtidal maërl beds, examples of this have been recorded at Mannin Bay, 
Kingstown Bay, Roaring Water Bay, the Portmagee Channel and Mulroy Bay (NPWS 2003; 2011; 2012a; 
2012b).  



Marine Strategy Framework Directive Initial Assessment, GES and Targets and Indicators 

MGE0319Rp0039 27 Rev F01 

 
Sources: Esri, GEBCO, NOAA. National Geographic, DeLorme, NAVTEQ, Geonames org, and other contributors.  

Figure 3.3: Spatial distribution of Zostera beds as reported by OSPAR.  

 
3.3.1.1 Pressures and Impacts 

Irish Zostera beds are under threat primarily from poor water quality, aquaculture (principally shellfish 
farming), fisheries and coastal development (E. Kelly, pers. comm. cited in OSPAR, 2009b). Historical 
data are scarce, but there has been a marked decline in seagrasses in the OSPAR (North East Atlantic) 
area since 1930s probably coupled with a change in dominance from Z. marina to Z. noltii (Foden, 2007). 

Bottom dredging for scallops leads to the damage and removal of seagrass and associated fauna and 
flora from the sediment, reducing the extent of the Zostera habitat (Marine Institute, 2011). Zostera has 
moderate recoverability to physical abrasion. Harvesting of cockles from cockle beds adjacent to intertidal 
seagrass beds may cause damage to seagrass beds either through direct disturbance of the seagrass or 
by increased sedimentation resulting from the digging or raking activity. The placement and retrieval of 
shellfish pots and traps may overlap with Zostera beds and cause damage to communities. While the 
effects are likely to be minor for a single deployment, cumulative effects may be a significant issue.  

Zostera beds are at risk from organic and nutrient inputs from aquaculture, wastewater treatment and 
agricultural sources, causing the loss of sensitive taxa and an increase in abundance of macrofauna and 
algal species tolerant of nutrient enrichment (Boyra et al., 2004). Aquaculture activity may affect Zostera 
beds through organic enrichment and smothering which can occur to varying degrees on both littoral and 
sublittoral beds. Monitoring and management protocols are in place to prevent this. WWTP are widely 
distributed around the Irish coastline. Some WWTP diffusers may be located adjacent to Zostera beds, but 
continued compliance with existing environmental quality standards should ensure that impacts are 
minimal. 
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3.3.1.2 Current Status/Condition 

Intertidal Zostera beds are monitored under the Water Framework Directive by the Environmental 
Protection Agency. Condition is determined using a combination of bed characteristics incorporating shoot 
density, areal cover and taxonomic composition of seagrasses (presence/absence of Zostera species) 
within the site. All coastal intertidal seagrass beds monitored from 2007 to 2012 have been assessed as 
achieving a Water Framework Directive classification of good or high. No comparable data are available 
for subtidal beds at present. 

3.3.2 Ostrea Beds  

Historical records from the 19
th
 century report the presence of native oyster Ostrea edulis beds in the Irish 

Sea, with far more extensive beds on the southwest to north-west coasts (Went, 1962). The occurrence of 
O. edulis beds has since declined, largely due to excessive harvesting and more recent incidence of 
disease outbreaks. Current O. edulis beds are confined to six bays in Ireland distributed along the west 
and north-west coasts. These are: Tralee Bay, Galway Bay, Kilkieran Bay, Clew Bay, Blacksod Bay and 
Lough Swilly (Tully and Clarke, 2012) (Figure 3.4). Typically, beds are found in estuarine areas from 0 - 6 
m depth on sheltered, but not muddy sediments, where clean and firm substrates are available for 
settlement. O. edulis is considered to be a potential characterising and/or key structural species in 
sediment habitats of estuaries and coastal embayments. O. edulis bed habitats support a diverse 
community. Commonly associated fauna include ascidians, sponges, tubeworms, sea slugs and a range 
of turf-forming red algae. 

 
Sources: Esri, GEBCO, NOAA. National Geographic, DeLorme, NAVTEQ, Geonames org, and other contributors.  

Figure 3.4: Spatial distribution of Ostrea beds in Ireland’s Assessment Area.  
(modified from Tully and Clarke, 2012). 
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3.3.2.1 Pressures and Impacts 

Bottom dredging results in the damage and removal of O. edulis and its associated faunal communities 
many species of which have a low tolerance to physical abrasion. Physical damage to Ostrea can cause 
mortality or reduced growth rates (Waugh, 1972). Abrasion may diminish the complexity of the habitat, 
reducing the available space for settling Ostrea juveniles and other species (Thrush et al., 1998; 2001) 
and resulting in a decline in the bed condition. O. edulis beds and their associated communities are 
vulnerable to organic and nutrient inputs from aquaculture, WWTP discharges, riverine discharge and 
terrestrial run-off. While Ostrea itself is insensitive to mild eutrophication (provided that it does not lead to 
hypoxia) the associated bed community may be substantially more vulnerable. Adherence to sustainable 
management policies may improve the condition of O. edulis beds. Water quality in Ireland is improving 
(McGarrigle et al., 2010) which may lead to a subsequent improvement in O. edulis bed condition, 
particularly following the discontinued use of TBT-based antifouling paints which have been linked to 
abnormal adult shell development and declines in the level of recruitment of individuals to native oyster 
populations (OSPAR, 2011). 

Translocation of oysters can introduce diseases to native populations. Bonamiosis, caused by the 
protozoan parasite Bonamia ostreae, was first reported in Ireland in 1987 in Cork Harbour (Culloty and 
Mulcahy, 2007). Since then, it has spread to most coastal areas between Inner Galway Bay and Lough 
Foyle and has resulted in substantial losses of native oysters, with mortalities in Galway Bay reported to 
be between 70 and 80% during the first recorded infections. To date, bonamiosis has not spread to Tralee 
Bay where currently the largest biomass of O. edulis is located. 

Competition with non-indigenous species also constitutes a threat to O. edulis. Pacific oysters, 
Crassostrea gigas, introduced for aquaculture purposes have displaced O. edulis from its habitat in some 
areas of Lough Swilly, Co. Donegal, while another competitive species, the slipper limpet Crepidula 
fornicata, has been recorded widely around the Irish coastline, but has yet to achieve significant 
aggregations. 

3.3.2.2 Current Status/Condition 

The extent of O. edulis beds has greatly reduced since the 19
th
 century, largely due to overfishing. 

Additional pressures include invasive species, introduced aquaculture species, parasites and decreases in 
water quality. The number of commercially viable O. edulis beds on the Irish coast seems to be stable 
although the oyster density within many of these beds is low. Recruitment to wild Ostrea beds is irregular 
and there is a continued pressure from introduced oyster species and disease. Stock restoration and 
fishery management plans are required to ensure continued viability of these populations.  

3.3.3 Carbonate Mounds  

Carbonate mounds are biogenic structures formed from the aggregation of successive periods of cold-
water coral development, erosion and sedimentation and are restricted to oceanic waters with 
temperatures ranging between 4-13 ºC and depths of between 500-1,200 m (Roberts et al., 2006; Wheeler 
et al., 2007). Cold-water corals require locally accelerated currents and high concentrations of suspended 
particulate organic matter and may form clusters where optimal conditions for growth occurs (Roberts et 
al., 2006; Wheeler et al., 2007; Kenyon et al., 2003). Mound dimensions are variable, ranging from a few 
metres in size to million year-old structures achieving heights of hundreds of metres and diameters 
exceeding one thousand metres. The spatial distribution of carbonate mounds in Ireland’s Assessment 
Area is shown in Figure 3.5. Giant mounds have been found in the Porcupine Seabight between 700 and 
1,200 m depth and mound clusters are known to be present along the fringes of the upper continental 
slope of the Rockall Trough and Porcupine Seabight (Croker and O’Loughlin, 1998). In the Rockall 
Trough, two major mound clusters on the south-eastern and south-western margins have been studied 
(Kenyon et al., 2003).  

The main mound building coral in the Irish Assessment Area is Lophelia pertusa with lesser amounts of 
Madrepora oculata. The carbonate mound structures have a high degree of complexity supporting over 
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2,800 species (HERMES project), forming patches of high biodiversity in a low diversity deep-water 
environment (Fossa et al., 2002).  

 
Sources: Esri, GEBCO, NOAA. National Geographic, DeLorme, NAVTEQ, Geonames org, and other contributors  

 

Figure 3.5: Spatial distribution of carbonate mounds bed as reported by OSPAR. 

 

3.3.3.1 Pressures and Impacts 

Fishing activity in the area associated with carbonate mounds is moderate compared to the rest of the 
Assessment Area. The effect of bottom trawling gear on carbonate mound communities depends on the 
morphology of the mound and the frequency of disturbance, but sustained fishing pressure will have a 
severe impact on the habitat. Carbonate mounds are sensitive to abrasion and may take hundreds to 
thousands of years to recover from trawling (HERMES project), or there may be no recovery at all.  
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3.3.3.2 Current Status/Condition 

Because of their depth and remoteness carbonate mounds of the Irish Assessment Area are not well 
characterised and it is therefore not possible to make an assessment of the current status or condition of 
these habitats. 

3.4 FISH SPECIES  

The waters around Ireland support some of the most productive fishing grounds in Europe. Fish 
communities are diverse; with approximately 250 fish species caught in Irish fish surveys over the last 
eight years. High levels of exploitation by Irish and international fishing fleets are, however, exerting 
significant pressure on some of the species components of the communities.  

3.4.1 Reporting Approach, Information and Methods 

Fish are one of the most comprehensively assessed components of marine ecosystems. On-going 
monitoring programs include annual assessments of commercial catches and landings made by national 
and international fishing fleets, together with fishery-independent surveys undertaken by research vessels. 

The International Council for the Exploration of the Sea (ICES) carries out assessments of the status of 
commercially exploited fish and shellfish stocks within defined fishery management areas. ICES 
publications on fisheries assessments and advice are available on the ICES website. The Irish Groundfish 
Survey (IGFS), which is part of the international bottom trawl survey, monitors both commercially and non-
commercially exploited species and provides data for the ICES assessments. The IGFS in its current form 
commenced in 2005 and covers two survey areas (Figure 3.6). In the northwest, the IGFS extends from 
the Donegal coast out to the shelf edge and also east to the coast of Scotland (ICES Area VI). Off the Irish 
west coast it extends to the shelf edge and thereafter south into the Celtic Sea (Area VII). The reporting 
period used here corresponds to the time series of current monitoring (2005-2012). The Irish Deep-water 
Survey (IDS) was conducted between 2006 and 2009 and monitored shelf edge, slope and deep-water 
fish off the northwest and west coasts. The three survey areas of the IDS are shown in Figure 3.7. 

IGFS data was used to assess trends in population distribution and population condition of both 
commercial and non-commercial species. Population distribution was assessed by examining annual 
mean values of a) catch depth and latitude and b) the percentage occurrence of species in hauls.  

The proportions of sexually mature fish (% > size mature) and the size of large fish (size at 95% 
percentile) in samples caught were used to assess population condition.  

IGFS data were also used to assess population abundance of non-commercial fish species. The metric 
used for population abundance was calculated as the catch (numbers or biomass) per species per hour 
fishing effort (i.e. catch per unit effort; CPUE). 

Using IGFS data, assessment of population distribution, condition and abundance in the context of GES 
targets was not possible due to short time series. Using IGFS and IDS data, direct assessments of the 
current status of fish species distribution, population size and population condition in the context of GES 
targets were not possible due to short time series data. The short time series did not cover a reference 
period at which the fish community was exploited at a sustainable level, preventing the setting of 
meaningful GES targets and thresholds. Instead, significant increasing or decreasing trends were 
determined using the methodology described in Trenkel and Rochet (2009). 

For commercial species, ICES assessments and advice (Marine Institute, 2012a) were used to assess 
trends in population abundance and fishing pressures under Descriptor 3 - Commercial Extraction of 
Species. Results of these assessments are presented in Chapter 5. Where possible ICES assessments 
were aligned with GES (see Fish Species reporting sheets and Chapter 5 for further details). 

http://www.ices.dk/publications/our-publications/Pages/Popular-advice.aspx
http://www.environ.ie/en/Environment/Water/WaterQuality/Marine/PublicConsultations/FileDownLoad,33206,en.pdf
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Current IDS data for deep-water species does not cover a sufficient period of time to allow trends in 
population attributes to be determined with confidence. Instead, IDS data was used to provide descriptions 
of population distributional patterns and condition. IDS data supplemented by recent ICES assessments 
were used to provide descriptions of trends in population abundance. 

Detailed accounts of IGFS and IDS survey strategies, sampling methodology, time-series data and 
indicators are available in the Fish Species reporting sheets and in the Atlas of Irish Trawl Surveys 
(Marine Institute, 2012b). 

 

 

http://www.environ.ie/en/Environment/Water/WaterQuality/Marine/PublicConsultations/FileDownLoad,33206,en.pdf
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 Figure 3.6: Map of Irish Groundfish survey areas  
(modified from Marine Institute, 2012b). 

Figure 3.7: Study areas and trawls positions during the IDS (2006-2009)  
(modified from Marine Institute, 2012b). 

Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme, NAVTEQ, Geonames.org, and other contributors  

 

Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme, NAVTEQ, Geonames.org, and other contributors  
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3.4.2 Demersal Species  

Demersal fish species spend most of their lives on or near the seafloor and are commercially-targeted 
using towed bottom gear such as beam and otter trawls. Current individual species assessments have 
focused on the population distribution and condition of nine commercially fished and seven ecologically 
important non-commercial species. The assessed commercially fished species are cod (Gadus morhua), 
haddock (Melanogrammus aeglefinus), whiting (Merlangius merlangus), hake (Merluccius merluccius), 
white-bellied anglerfish (Lophius piscatorius), black-bellied anglerfish (Lophius budegassa), common 
megrim (Lepidorhombus whiffiagonis, four spot megrim (Lepidorhombus boscii), sole (Solea solea), plaice 
(Pleuronectes platessa) and ling (Molva molva). The biomass and fishing pressure status of these species 
are further assessed at a stock level in Chapter 5.  

Cod, haddock and whiting occur mainly in water depths of between 80 and 120 m. Haddock and whiting 
typically grow to around 40 cm in length, while cod is larger with many specimens on the Irish groundfish 
survey achieving between 50 and 90 cm. Sole and plaice are flatfish species preferring areas of sandy 
sea-floor extending from the shore out to around 120 m water depth. Anglerfish, hake, megrim and ling are 
more commonly found in deeper water between 100 and 250 m, and are distributed further offshore, with 
population concentrations to the south and west of Ireland.  

IGFS data collected between 2005 and 2012 indicated that the distributional range and pattern for cod, 
hake, anglerfish, megrim, sole and ling has remained stable, while haddock, whiting and plaice have 
increased in occurrence over time in the Celtic Sea (area VII). The condition of haddock and megrim 
populations has improved in area VII and remained stable in area VI. In contrast, the condition of plaice 
and sole populations has declined significantly in area VI, but is stable in VII. For hake, increases in the 
proportion of larger fish in the population indicated an improvement in population condition.  

Non-commercially targeted species which are considered to be ecologically important include dragonet 
(Callionymus spp.), grey gurnard (Eutrigla gurnardus), dab (Limanda limanda), John Dory (Zeus faber), 
lemon sole (Microstomus kitt), Norway pout (Trisopterus esmarki) and poor cod (Trisopterus minutus). 
Norway pout is the most abundant species caught on the IGFS. It typically ranges between 5 cm – 26 cm 
in length and it is an important prey item for many of the larger commercial species such as cod, haddock 
and whiting. Poor cod, taxonomically similar to Norway pout and occupying the same ecological niche, is 
also very abundant and widespread on the IGFS. Both species live in relatively shallow water in depths 
between approximately 20 and 200 m. The abundance of Norway pout has been stable throughout the 
time series in area VII but recently increased in VI, while population distribution and condition has 
remained stable in both areas. The distribution and condition of poor cod is stable but data on abundance 
and biomass suggest that population size is declining.  

Lemon sole and John Dory are species that are mostly caught off the west and northwest coasts. Lemon 
sole, a member of the plaice family, is closely associated with stony bottoms while John Dory lives close 
to, or above, muddy seabeds. In general, the distribution and population size for both species has been 
stable throughout the time series. For lemon sole there has been an increase in the proportion of mature 
fish, while for John Dory, the population condition was stable over the IGFS time series. 

IGFS-derived data for dragonet, dab and grey gurnard, indicate that population sizes have been 
significantly increasing over the survey time period. Grey gurnard is found on a range of substrata, 
including sandy, rocky and muddy sea-floors and is widespread throughout the survey, with the greatest 
numbers found off the west coast at an average depth of around 120 m. Two species of dragonet are 
mainly caught in the IGFS, the common dragonet and the spotted dragonet. The common dragonet is the 
larger and more numerous of the two species, reaching sizes in excess of 30 cm whereas spotted 
dragonet is usually less than 16 cm in length. Dragonets have been caught over the whole survey area 
from depths of 10 m to 520 m, with the largest catches to the west and in the Celtic Sea. Dab favour sandy 
sea-floors and migrate seasonally from inshore in the spring and summer to further offshore in the 
autumn. On the IGFS, dab were generally found in waters less than 100 m. IGFS-derived data indicated 
that dab was stable in terms of distribution range and pattern, while temporal increases in population sizes 
and the proportion of mature individuals in the population suggested an overall population improvement.  
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3.4.3 Pelagic Species 

Pelagic fish are those species that migrate and feed within the water column. IGFS data collected between 
2005 and 2012 was used to assess the distribution and population condition of six commercially fished 
pelagic species which are considered resident in the Irish Assessment Area at some stage of their life 
cycle. These are blue whiting (Micromesistius poutassou), boarfish (Capros aper), herring (Clupea 
harengus), mackerel (Scomber scombrus), horse mackerel (Trachurus trachurus) and sprat (Sprattus 
sprattus) (Table 3.2). Due to their distribution in the water column and shoaling behaviour, demersal 
bottom trawls are not the most suitable sampling gear to measure population trends of pelagic species. 
Catches of pelagic species on the IGFS can be very variable and the distribution can be very patchy. 
However, when annual surveys are combined over large areas, survey data can be reliably used to 
indicate the presence and absence (distribution) of young and adult fish. Similarly, length frequency data 
can also be used to assess relative change in population condition.  

With the exception of sprat, the biomass and fishing mortality status of these species are routinely 
assessed at a stock (rather than at the species) level and are presented in Chapter 5. Blue whiting, horse 
mackerel and mackerel are shoaling, slender bodied fish that undergo extensive migrations along the 
European continental shelf between spawning grounds, feeding grounds and overwintering areas. The 
adults are mainly found in deeper waters to the west of Ireland, while juveniles are encountered closer 
inshore. Based on IGFS data collected between 2005 and 2012 there have been no significant changes in 
their distribution or population condition.  

Boarfish is a small pelagic shoaling species of around 10 cm body length. It is widespread along the 
continental shelf edge and is caught at an average water depth of 160 m. IGFS catch data indicated no 
significant temporal change in distributional depth, distributional pattern or population condition over the 
period 2005 to 2012. 

Sprat and herring are pelagic species that are found closer inshore. Sprat is a fast growing, short lived 
plankon-feeding fish which is primarily found at inshore locations and bays. It can reach about four years 
in age and 10 to 15 cm in length. Biomass and abundance indices derived from IGFS data suggest 
population size is fluctuating without trend. Herring are larger fish with a mean length of 22 cm. Herring 
undergo migrations between spawning, feeding and overwintering grounds. IGFS data indicate that adult 
herring are distributed to the northwest of Ireland and in the eastern Celtic Sea, while juveniles are only 
found in the Celtic Sea and to the west of Ireland close to the coast. Neither sprat nor herring have 
exhibited any significant changes in distribution or population condition from 2005 to 2012. 

Albacore tuna (Thunnus alalunga) and bluefin tuna (Thunnus thynnus) are highly migratory species with a 
wide geographical distribution throughout the Atlantic and Mediterranean Sea. Fisheries assessments of 
tuna stock biomass and fishing mortality are summarised in Chapter 5. There are no data on distribution 
pattern or population condition from the IGFS.   

3.4.4 Elasmobranch Species 

Elasmobranchs, such as skates, rays, sharks and dogfish, are fish with cartilaginous rather than bony 
skeletons. Ireland’s Assessment Area supports an estimated 60 species of elasmobranch. Eighteen 
species of demersal skates and rays are known to occur, alongside twelve species of demersal and 
pelagic sharks (ICES, 2012). An additional 27 species of deep-water sharks, skates and rays have been 
reported from surveys in Irish waters (Ebert and Stehmann, 2013), although this is probably an 
underestimate of the true number. Elasmobranchs form an important component of the fish communities 
and local biodiversity. In general, elasmobranch species are long-lived species with low reproductive rates 
making them particularly vulnerable to fishing pressure (Greenstreet et al., 2012). The current status of 
many elasmobranch species in the northeast Atlantic is a major concern with 11 resident species included 
on OSPARs list of Threatened and Declining Species (OSPAR 2008).   

Current species reporting focused on lesser spotted dogfish (Scyliorhinus canicula), spurdog (Squalus 
acanthias), thornback ray (Raja clavata) and cuckoo ray (Leucoraja naevus) (Table 3.2). A further two 
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deep-water species, the Portuguese dogfish (Centroscymnus coelolepis) and the leafscale gulper shark 
(Centrophorus squamosus) are discussed in Section 3.3.5. IGFS data and ICES assessments suggest 
that the lesser spotted dogfish has been increasing steadily in abundance from 2005 to 2012 and 
throughout the survey area. Population condition showed no significant trends. Catches in the IGFS are 
concentrated in the northwest of Ireland and the eastern Celtic Sea in water depths between 10 m and 
700 m.  

Biomass and fishing mortality of spurdog is assessed at a commercial stock level and further details are 
given in Chapter 5. Based on IGFS catches, its distribution and condition has been stable throughout the 
data time period and the species is mostly caught off the west and northwest coast of Ireland at depths 
from 28 m to 310 m. 

Thornback ray and cuckoo ray are caught to the west and north-west of Ireland in average depths of     
120 m and to the southeast in average depths 100 m. IGFS data indicate that distributional range and 
pattern and population condition are stable since 2005. ICES trend analysis of population size suggests 
the status of thornback ray is improving while that of the cuckoo ray is deteriorating. 

3.4.5 Deep-water Species 

Ireland’s deep-water seabed features, including banks, seamounts and carbonate mounds, attract diverse 
fish communities. Due to their low reproductive rates and longevity, many deep-water fish species are very 
vulnerable to overfishing and past high levels of exploitation have led to the depletion of many populations. 

Current species reporting focused on five teleost (bony fish) and two elasmobranch fish species. Teleost 
species include orange roughy (Hoplostethus atlanticus), black scabbard (Aphanopus carbo), roundnose 
grenadier (Coryphaenoides rupestris), blue ling (Molva dypterygia) and greater forkbeard (Phycis 
blennoides). Elasmobranch species include leafscale gulper shark and Portuguese dogfish. No trends in 
distributional range and patterns, or population condition could be reported due to restrictively short time 
series data. Instead, descriptions of species population attributes are based on four years of deep-water 
survey data (2006 to 2009) supplemented by recent ICES assessments. ICES quantitative measures of 
population size, suggest that the status is good for black scabbard and roundnose grenadier. The status of 
orange roughy, blue ling and greater forkbeard is not known, but recent ICES qualitative evaluation 
suggest that the population size of blue ling is increasing. 

Leafscale gulper sharks and Portuguese dogfish are slow growing species which are particularly 
vulnerable to overfishing. ICES evaluations suggest biomass levels of both species are depleted. 

3.4.6 Information Gaps 

The IGFS and IDS datasets do not contain values that represent true references for the natural state of 
populations (i.e. baseline population values from a point in time when exploitation of all species was 
considered sustainable). A lack of reference values describing the natural state of populations prohibits 
assessing status in relation to GES at this time.  
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Table 3.2: Summary of the results of the trend assessment for fish population attributes.   

Trend symbols used; Stable, Increasing, Decreasing. VI and VII refer to IGFS survey 
areas see Figure 3.6 (modified from Marine Institute, 2012b). 

 Distributional range and pattern Population 
Size 

Population Condition 

Species Latitudinal 
range 

Depth 
range 

% 
occurrence 

Catch per unit 
Effort 

% > size 
mature 

Length at 
95%   

Cod 
   

Reported under 
D3 at stock 
level 

  

Haddock 
   (VI) 

(VII) 

Reported under 
D3 at stock 
level 

     

Whiting 
   (VI) 

(VII) 

Reported under 
D3 at stock 
level 

  

Hake 
   

Reported under 
D3 at stock 
level 

  

Anglerfish 
   

Reported under 
D3 at stock 
level 

  

Megrim 
   

Reported under 
D3 at stock 
level 

 (VI) 

(VII) 

 

Sole 
   

Reported under 
D3 at stock 
level 

 (VII) 

 (VII) 

 

Plaice 
   (VI) 

(VII) 

Reported under 
D3 at stock 
level 

 (VI) 

 (VII) 

 

Ling 
      

Norway pout 
  (VI) 

 (VII) 

(VI) 

 (VII) 

  

Poor cod 
   

 
  

Lemon sole 
      

John dory 
      

Dragonet 
   (VI) 

 (VII) 

   

Grey 
gurnard       

Dab 
      

Blue whiting 
   

Reported under 
D3 at stock 
level 

  

Boarfish  
  (VI) 

(VII) 

Reported under 
D3 at stock 
level 
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 Distributional range and pattern Population 
Size 

Population Condition 

Species Latitudinal 
range 

Depth 
range 

% 
occurrence 

Catch per unit 
Effort 

% > size 
mature 

Length at 
95%   

Herring 
   

Reported under 
D3 at stock 
level 

  

Mackerel  
   

Reported under 
D3 at stock 
level 

  

Horse 
mackerel     

Reported under 
D3 at stock 
level 

  

Sprat  
   

Not reported by 
ICES due to 
insufficient data 

  

Albacore 
tuna 

(Description 
only)* 

*(Description 
only) 

*(Descriptio
n only) 

Reported under 
D3 at stock 
level 

*(Description 
only) 

*(Description 
only) 

Bluefin tuna *(Descriptio
n only) 

*(Description 
only) 

*(Descriptio
n only) 

Reported under 
D3 at stock 
level 

*(Description 
only) 

*(Description 
only) 

Lesser 
spotted 
dogfish 

   
Reported under 
D3 at stock 
level  

  

Spurdog 
   

Reported under 
D3 at stock 
level 

  

Thornback 
ray    

Reported under 
D3 at stock 
level 

  

Cuckoo ray 
   

Reported under 
D3 at stock 
level  

  

Portuguese 
dogfish 

*(Descriptio
n only) 

*(Description 
only) 

*(Descriptio
n only) 

Below possible 
reference 
points 

*(Description 
only) 

*(Description 
only) 

Leafscale 
gulper shark 

*(Descriptio
n only) 

*(Description 
only) 

*(Descriptio
n only) 

Below possible 
reference 
points 

*(Description 
only) 

*(Description 
only) 

Orange 
roughy 

*(Descriptio
n only) 

*(Description 
only) 

*(Descriptio
n only) 

Status in 
relation to 
reference point 
unknown 

*(Description 
only) 

*(Description 
only) 

Black 
scabbard  

*(Descriptio
n only) 

*(Description 
only) 

*(Descriptio
n only) 

Above 
reference 
points 

*(Description 
only) 

*(Description 
only) 

Roundnose 
grenadier  

*(Descriptio
n only) 

*(Description 
only) 

Description 
only) 

Above 
reference 
points 

*(Description 
only) 

*(Description 
only) 

Blue ling  *(Descriptio
n only) 

*(Description 
only) 

*(Descriptio
n only)  

*(Description 
only) 

*(Description 
only) 

Greater 
forkbeard 

*(Descriptio
n only) 

*(Description 
only) 

*(Descriptio
n only)  

*(Description 
only) 

*(Description 
only) 

*Insufficient data for establishing trends. Brief descriptions of species status provided under Section 3.3.2 
– 3.3.5 (detailed descriptions are available through MSFD Fish species reporting sheets). 

 

http://www.environ.ie/en/Environment/Water/WaterQuality/Marine/PublicConsultations/FileDownLoad,33206,en.pdf
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4 NON-INDIGENOUS SPECIES 

4.1 INTRODUCTION  

Non-indigenous species (NIS) are species that are deliberately or unintentionally introduced by human 
activities outside of their natural range (Olenin et al., 2010). Invasive NIS are species that become 
established and cause damage to the environment, or result in economic losses or health issues. Invasive 
NIS may cause unpredictable and irreversible changes to marine ecosystems through predation or 
competition with indigenous species, or by the modification of habitats and changes to food webs 
(OSPAR, 2010a). All NIS identified in Irish waters are detailed in Appendix B. 

The characteristics for GES determined by Ireland in respect of non-indigenous species are: 

 

 

 

4.2 REPORTING APPROACH, INFORMATION AND METHODOLOGIES 

Information on NIS
10

 was collated from reports, surveys, literature and expert knowledge on arrival 
pathways and vectors, together with relative abundance and occurrence records of NIS in Irish waters 
(Minchin, 2007). International co-operation on the spread and invasive characteristics of NIS has aided in 
the development of next pest lists which identify species that are not yet present but are known to have 
become established in nearby waters, or in countries that have possible pathways of introduction to 
Ireland. 

Expert knowledge was used to compile a list of the pathways and vectors most likely to introduce NIS to 
Ireland’s marine environment.  

4.3 ACTIVITIES CONTRIBUTING TO/CAUSING THE PRESSURE 

NIS may be introduced to environments accidentally or deliberately. The majority of the known initial 
introductions of NIS to Irish waters have occurred via shipping (commercial and recreational) or through 
aquaculture. 

Shipping has two principal pathways for spreading NIS: ballast water and hull fouling. Ballasting usually 
takes place in, or close to, ports which are often located in estuaries with locally turbid waters. The uptake 
of ballast can contain sediments in which benthic infauna and resting cysts of potentially harmful species 
have accumulated. Some of these can survive several months and so can be transported considerable 
distances and released in a viable state during deballasting.  

Hull fouling is widely considered to be of greater significance as a vector than ballast water in terms of the 
number of viable transmissions of NIS worldwide (Minchin and Gollasch, 2003). Following the ban of the 
highly effective, but environmentally toxic compound tributyltin (TBT) (see Section 8.2.1.1), less toxic but 

                                                      

10
 For the purpose of the MSFD, known impacting cryptogens (i.e. species whose means of arrival or whose native origin is unclear 

or unknown), invasive species and genetically distinct species have all been considered as NIS.  

Good status is achieved when the risks and pathways from vectors which facilitate the introduction 
and spread of NIS as a result of human activities is significantly reduced by way of appropriate 
measures; and should they arrive, by applying, where feasible, practical and cost-effective means, to 
control or reduce their further spread.  
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correspondingly less effective compounds are now applied, giving rise to an increase in fouling and risk of 
NIS transmissions.  

Aquaculture activities are also responsible for NIS introduction both as species intended for culture and as 
a result of unintended transmissions arising from imports or movements of aquaculture stock.  

Once established, the influence of residual currents and wind-driven movement on drifting material such 
as flotsam and floating aquatic plants can result in the natural dispersal of NIS along coasts.  

4.4 ENVIRONMENTAL IMPACTS OF THE PRESSURE 

NIS are considered to be a major threat to biodiversity and can cause significant economic costs through, 
for example, damage to structures and equipment associated with commercial activity. Prevention 
presents the most effective means of control, especially for island communities. Once established, the 
elimination of NIS is seldom possible. The introduction of NIS can cause a variety of impacts:  

Release of toxins  

Karenia mikimotoi (a cryptogenic dinoflagellate) blooms can result in extensive localised invertebrate and 
fish mortalities either from the production of toxins or through de-oxygenation events that follow bloom 
collapses. Such events are known to result in declines of zooplankton, reduced recruitment in scallops and 
poor oyster growth (Minchin, 1985). 

Introduction of disease/parasites 

Production of the native oyster Ostrea edulis in Ireland has declined due to the introduction of the parasite 
Bonamia ostreae in the 1980s (McArdle et al., 1991). The subsequent importation of unquarantined Pacific 
oysters Crassostrea gigas from France in 1993 as an alternative to native stocks was probably involved in 
the arrival of two non-native parasitic crustacean species (Holmes and Minchin, 1995) and possibly the  
‘summer mortality disease’. 

Native oysters have also been susceptible to the shell disease caused by the fungus Ostracoblabe 
implexa (C Duggan 1963, pers. comm.). Mortality of native oysters in the 1980s, due to excessive erosion 
of their gills, was probably due to grazing by the copepod Herrmannella duggani. 

Wasting disease caused by the marine slime Labyrinthula zosterae (Whelan and Cullinane, 1987) has 
reduced the extent of eel-grass, an important nursery habitat for fish. The overall consequences of this are 
unclear but may have resulted in declines of the prawn Palaemon serratus in some areas.  

The Asian eel swimbladder nematode parasite Anguillicoloides crassus was first recorded in Ireland in 
1997. It is unclear whether the effect of the contraction of the parasite, either alone or in combination with 
other factors, is sufficient to compromise the eels’ reproductive capacity and reduce its ability to undertake 
spawning migration (Lefebvre et al., 2012). There are, however, concerns over the impact of this parasite, 
acting in combination with other pressures, on the currently declining North Atlantic eel population. 

Competition 

The barnacles Austrominius (Elminius) modestus and Amphibalanus improvisus are successful colonisers 
and dominate some estuaries (D. Minchin, personal observations). 

The Common Cordgrass Spartina anglica forms extensive monocultures on mud flats excluding feeding 
areas for some wading bird species. 

The subtidal seaweeds Heterosiphonia japonica and Colpomenia peregrina seasonally dominate inshore 
substrata and may out-compete native flora (Minchin, 1991).  



Marine Strategy Framework Directive Initial Assessment, GES and Targets and Indicators 

MGE0319Rp0039 41 Rev F01 

Navigation  

The invasive marine seaweed Sargassum muticum which has spread to many places around the Irish 
coastline can impair navigation for small crafts. The full impacts of S. muticum have not been fully 
quantified (Kraan, 2009). 

Several NIS have the ability to foul vessels causing an increase in fuel costs due to the increased drag 
caused. These NIS include several barnacle species, the tubeworm Ficopomatus enigmaticus and 
tunicates. 

4.5 LEVEL OF PRESSURE  

The majority of marine NIS records in Ireland occur in ports, harbours, marinas, estuaries or sites where 
aquaculture activities take place (D. Minchin 2012, pers. comm.). Ports and harbours form ‘hubs’ where 
different pathways can converge, potentially leading to a spread of NIS (Minchin, 2007b). Currently there 
are a number of NIS that are impacting or have the potential to impact within Irish waters (e.g. the 
tunicates Styela clava, Didemnum vexillum and Botrylloides violacues, the shrimp Caprella mutica, the 
slipper-limpet Crepidula fornicata and the seaweed Sargassum muticum).  

Of the thirty-five most significant marine NIS identified by DAISIE (Delivering Alien Invasive Species 
Inventories for Europe, 2009), eight have been recorded in Ireland. These include the nematode parasite 
Anguillicola crassus, the barnacle Amphibalanus improvisus, the marine algae Bonnemaisonia hamifera 
and Codium fragile fragile, the phytoplankton Coscinodiscus wailesii, the Pacific oyster Crassostrea gigas, 
the tube worm Ficopomatus enigmaticus and the sea squirt Styela clava. 

Although knowledge on the distribution of many NIS in Ireland is limited, all indications suggest that the 
number of NIS arriving in Ireland continues to increase (Minchin, 2007a). The levels of invertebrate and 
macroalgal NIS found in Irish ports are shown to have increased in recent years (Minchin, 2010). The 
cessation of the use of TBT in antifouling paints for ships hulls and improved water quality within port 
regions as a result of better wastewater management may have increased the source and opportunity for 
the establishment of NIS (Minchin, 2010).  

Some NIS such as the ‘shipworm’ Teredo navalis are still present in Irish marine waters but their 
ecological and economic impact has been substantially reduced due to changes in hull construction from 
wood to metal or fibre glass and the use of more modern antifouling applications.  

4.6 ASSESSMENT OF CURRENT STATUS 

It is not possible to assess the current pressure and impact of NIS at this time. Work is ongoing on how 
best to improve our understanding of the presence, distribution, trends and impacts of NIS in the Irish 
Assessment Area.  

Ireland proposes to adopt the following targets:  

 

 

4.7 INFORMATION GAPS 

 

Target 1: Effect a reduction in the risk of introduction and spread of non-native species through the 
prioritisation of species and improved management of high risk pathways and vectors.  

Target 2: The development of action plans for key high-risk marine non indigenous species by 2020. 
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The number of NIS currently recognised in Irish waters at present is 79 (Appendix B), although this is 
likely to be an underestimate of the true number present in Irish waters. There are various reasons for this 
including identification uncertainty that surround some poorly-studied taxonomic groups, small size, 
occurrence in habitats that are difficult to study, or because of a similarity with other recognised species. 
As a result, there is a high degree of uncertainty around abundance estimates and associated trends 
which is further exacerbated by the disparate data sources.  

The determination of trends is further complicated by conflicting views on what constitutes a cosmopolitan, 
cryptogenic or NIS. In many cases there is also a high degree of uncertainty on how a NIS arrived in Irish 
waters and their subsequent dispersal once established.  
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5 COMMERCIALLY EXPLOITED SPECIES 

Some of the information relating to commercially exploited fish and shellfish presented in this chapter is 
unavoidably technical due to the way in which stock assessment data are routinely analysed and 
evaluated. Where possible, terms have been explained and clarifications included to enable the reader to 
more easily assess the information presented. Where further clarification is required the reader may find it 
useful to consult the supporting texts referenced at the end of this report.   

5.1 INTRODUCTION  

The MSFD requires member states to evaluate the impacts of fishing on commercial fish and shellfish 
stocks in their Assessment Areas. In fisheries assessments, the loss of fish from a stock through fishing 
activies is termed fishing mortality and is denoted “F” while the stock population capable of reproducing is 
termed the spawing stock biomass, denoted “SSB”. The assessment of  Good Environmental Status 
(GES) of commercial fish stocks is based on whether stocks are fished at, or below, maximum sustainable 
yield (MSY) (the largest long-term average catch that can theoretically be taken from a species’ stock) and 
whether their SSB is within the range of biomasses that can sustain MSY.  

Under MSFD Descriptor 3, the characteristics of GES determined by Ireland for commercially harvested 
fish and shellfish are: 

 

 

 

 

The Initial Assessment process also requires an assessment of other resources harvested in Irish waters 
although, in contrast to fish and shellfish, their status is not directly considered under Descriptor 3. 
Seaweeds are commercially exploited for human, animal and horticultural use. Maërl is a bed-forming 
coralline red alga commonly used as a soil conditioner and as a component of animal feed. These are 
considered separately in this chapter. 

5.2 FISH AND SHELLFISH 

5.2.1 Reporting Approach, Information and Methodologies 

The fisheries assessment describes known fishing activity and assesses its potential impacts on 
commercial fish and shellfish stocks and the wider ecosystem, including seabirds, marine mammals and 
predominant habitats. 

The level of spatial detail available for fishing activity is dependent on vessel size, with reporting 
obligations greatly enhanced for larger vessels. There are no reporting obligations for fishing vessels less 
than 10 m. The only information available for this category is the number of vessels registered in the Irish 
fishing vessel registry, supplemented by expert opinion on the level of activity and distribution. For Irish 
vessels between 12 and 15 m logbook data are available, which gives information on the daily catches 
and where they are taken. Substantially greater information is available for Irish and foreign fishing vessels 
over 15 m in length as they are required to transmit their position via satellite at least every 2 hours as part 
of the vessel monitoring system (VMS). 

Populations of commercially exploited fish and shellfish are within safe biological limits. Stocks of 
commercially exploited fish and shellfish species are exploited at levels which ensure long term 
sustainability and maintenance of sufficient reproductive capacity. Populations exhibit a healthy 
composition with regard to age and size distribution. Consistency to be maintained in accordance 
with the progressing reform of the EU Common Fisheries Policy. 
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The reporting of fishing activities in the Irish Assessment Area is grouped into four categories: less than 12 
m all gears; greater than 12 m mobile bottom contacting gear, which includes trawls and dredges; greater 
than 12 m passive gear, which includes gillnets and longlines; and greater than 12 m other mobile gear, 
which includes pelagic trawls (i.e. trawls that are used to fish in the water column rather than on the 
seafloor) and seines. Data for all categories is summarised for the years between 2006 and 2011. 

Fishing activity by vessels greater than 15 m in length in 2011 was used to estimate the spatial extent of 
bottom fishing with the seabed (see Chapter 3 for further details). 

Information on the state of commercial fish and shellfish stocks has been compiled from International 
Council for the Exploration of the Sea (ICES) advice summary sheets and stock assessment data.  

5.2.2 Level of Pressure 

Less than 12 m, all gears: The number of registered Irish fishing vessels less than 10 m increased 
almost twofold from 870 to 1,610 between 2006 and 2011. Based on this increase, it is thought that fishing 
activity mainly within three nautical miles of the coast has increased.   An increase in activity in Irish 10 - 
12 m vessels has also been observed (Figure 5.1(a)). Most activity occurred to the west of Ireland, but 
increases have been observed all around the coast. 

12 m+ passive gears: The average number of active Irish vessels in this gear category is 45, with a high 
of 53 in 2007 and a low of 40 in 2006. The number of annual fishing days remained relatively stable over 
five years with an average of 200 foreign vessels each year contributing the most to the overall level of 
activity (Figure 5.1(b)). The greatest activity has been observed in the south-western area. In all other 
areas fishing has been either stable or decreasing. 

12 m+ mobile bottom contacting gear: Irish vessel numbers decreased from 233 in 2007 to its lowest 
value of 170 in 2011 while foreign vessel numbers declined from 382 to 228 between 2008 and 2011. Irish 
activity has also decreased by approximately 20% between 2007 and 2011, while foreign activity has 
decreased by over 50% in the same period (Figure 5.1(c)). The main fishing areas for both Irish and 
foreign vessels has been the demersal fishing grounds around the Celtic Sea.  

12 m+ mobile (other): The number of Irish vessels ranged between 69 and 87 and peak activity was seen 
in 2007, followed by a decline in 2009 and a subsequent increase in 2011. The number of international 
vessels ranged from 72 to 118 and the greatest activity was recorded in 2011. Pelagic fishing, primarily 
along the shelf break, accounts for most of the activity in this gear category. Overall effort in this category 
has been stable between 2006 and 2011 (Figure 5.1(d)).  

Based on VMS data, an estimated 88,600 km
2
 or 18% of the Irish Assessment Area was trawled at least 

once by bottom contacting fishing gear deployed by vessels greater than 15 m length in 2011 (Gerritsen et 
al., 2013) (see also Figure 3.2).  
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Figure 5.1 (a-d): Fishing days per fishing vessel category.  
(modified from ICES, 2012a).  

Note: Figures are combined for Irish and foreign vessels, except for the less than 12 m category, which only includes information on Irish vessels. Note that the less than 10 m estimates are based on the 
number of Irish registered vessels as data on fishing days are unavailable. 

(a) (b) 

(c) (d) 
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5.2.3 Assessment of Current Status and Environmental Impacts of the Pressure 

The direct extraction of individuals can have an effect on the size and the structure of commercial fish and 
shellfish populations to varying degrees depending on the level of fishing pressure.  Unsustainable fishing 
can reduce size distribution to levels where the average size is smaller than the size that would produce 
maximum yield (growth overfishing). Overfishing can also deplete the mature adults to levels where the 
stock can no longer replenish itself (recruitment overfishing). For a given level of fishing mortality to be 
sustainable there must be a balance between mortaility, and reproduction and growth (Jennings et al., 
2001). Ideally, fishery scientists aim for a F at (or preferably below) a level that would provide the 
maximum yield without reducing SSB to level where future catches are adversely impacted. These rates of 
F and SSB are termed FMSY and SSB MSY respectively. Fishery scientists use precautionary reference 
points for F and SSB. Fpa is the precautionary reference point below which F should be maintained to 
ensure long-term viability of the stock. Similarly, Bpa  is the level of SSB above which a stock should be 
maintained to ensure the rate of recruitment of individuals to the stock is maintained at satisfactory level. 
MSY Btrigger is the level of SSB below which a stock is outside the range of values associated with SSBMSY. 

Ireland has identified the following targets for the achievement of GES:  

 

 

An overall reduction in fishing pressure in the Irish Assessment Area in the last ten years means that the 
majority of 52 fish and shellfish stocks are now fished sustainably, i.e. at or below MSY (Figure 5.2(a)) 
and many of the once depleted stocks have increased their biomass to acceptable levels (Figure 5.2(b)). 

The current status of fish and shellfish stocks in terms of their contribution to the achievement of GES 
cannot be fully determined because a number of stocks have not been evaluated against specific MSY 
reference points. Table 5.1 summarises the number of stocks and type of assessment undertaken for 
2012 and Table 5.2 summarises the status of all commercial fish and shellfish stocks included in the Initial 
Assessment in relation to Descriptor 3 GES reference points (i.e. FMSY and BMSY trigger) (see Table 5.1 for 
explanation). Figure 5.3 shows the different stock management areas used in the Initial Assessment.   

 

Target 1: Target fishing mortality to be at levels which aim to restore and maintain populations of 
harvested species at least at levels which can produce the maximum sustainable yield, by 2015, 
where possible. Where stocks are managed within an agreed management plan, which is consistent 
with MSY in the long term, target fishing mortality as specified by the management plan should be 
adhered to. 

Target 2: Target fishing mortality to be at levels which aim to restore and maintain populations of 
harvested species at least at levels which can produce the maximum sustainable yield, by 2020, for 
all stocks. Where stocks are managed within an agreed management plan, which is consistent with 
MSY in the long term, target fishing mortality as specified by the management plan should be 
adhered to. 

Target 3: Spawning Stock Biomass (SSB) should be within the range of biomasses which would be 
expected under fishing mortality equal to or below FMSY in the medium to long term and incorporate 
scientific uncertainty and natural variability. 

Target 4: Size and age structure as measured by selected indicators reflect populations which are 
sustainably fished in the medium to long term and incorporate scientific uncertainty and natural 
variability. 
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Figure 5.2 (a-b): (a) Average F to FMSY ratios and (b) Biomass to BMSYtrigger ratios for demersal 
(light blue), pelagic (grey) and shellfish stocks (green) and overall (black). 
(modified from Marine Institute, 2012a). 

 

(a) 

(b) 
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Table 5.1: Number of stocks assessed by Ireland and the specific assessments undertaken  
(modified from Marine Institute, 2012a). 

Description Fish Shellfish 

Total No. of stocks 38 13 

No. of stocks assessed against F (fishing mortality) reference points 29 7 

% of Stocks ≤ F reference points 62% 71% 

No. of Stocks using FMSY* reference points 21 5 

No. of Stocks using Fpa** reference points 1 0 

No.of Stocks using qualitative evaluation against the different 
reference points 

7 2 

No. of stocks assessed against B*** reference points 25 2 

% Stocks ≥  B reference points 60% 50% 

No. of Stocks using MSY Btrigger ****reference points 19 1 

No. of Stocks using Bpa***** reference points 1 0 

No. of Stocks using qualitative evaluation against reference points 5 1 

 
* FMSY: The fishing mortality rate, which, if applied constantly, would result in Maximum Sustainable Yield (MSY) – the largest annual 
catch that may be taken from a stock continuously without affecting the catch of future years 
 
** Fpa: Precautionary reference point above which there is a high probability that over the long term, the stock will be reduced to 
levels at which it suffers reduced reproductive capacity, taking into account any uncertainty in the assessment. 
 
*** B: Biomass. 
 
**** MSY Btrigger: A level of Spawning Stock Biomass (SSB) below which the stock is outside the range of values associated with 
SSBMSY and which would trigger a cautious response. 
 

*****Bpa : Precautionary level of SSB above which a stock should be maintained to ensure a low risk to recruitment impairment, taking 
into account any uncertainty in the assessment   

 



Marine Strategy Framework Directive Initial Assessment, GES and Targets and Indicators 

MGE0319Rp0039 49 Rev F01 

Table 5.2: The status of commercial fish and shellfish stocks in the Irish Assessment Area. 

 For quantitative assessments,   indicates a status commensurate with the achievement of GES 

and  is below the level for achievement of GES. For qualitative evaluation,  indicates a status 

commensurate with the achievement of GES and  is below the required level. For trends-based 

assessments an arrow gives the direction of the trend; whilst  indicates no information. Note 
that whiting in area VIa has been assessed against precautionary reference points only (modified 
from Marine Institute, 2012a).   

Species Stock area 

 ICES Stock Status 2011 

Fish/ 
Shellfish 

F ~ MSY SSB ~ Btrig 

Cod  VIa F   

Haddock VIa F 
  

Haddock VIb F 
  

Whiting  VIa F   

Anglerfish VI,IIa, IIIa, IVa F   

Megrim VIa and IV F 
  

Megrim VIb F 
  

Saithe IV, VI and IIIa F 
  

Ling IIIa, IVa, VI, VII, VIII, IX, XII 
and XIV 

F 

  

Herring VIaN F 
  

Cod VIIe-k F 
  

Haddock VIIb-k F   

Whiting VIIe-k F 
  

Plaice VIIfg F 
  

Plaice VIIbc F 
  

Plaice VIIhjk F 
  

Sole VIIfg F 
  

Sole VIIbc F 
  

Sole VIIhjk F 
  

Nephrops (FU19) VIIjg S 
  

Nephrops (FU20-21) VIIgh S 
  

Nephrops (FU22) VIIg S 
  

Nephrops (FU17) VIIb S 
  

Nephrops (FU16)  VIIck S 
  

Megrim VIIb-k and VIIIabe F 
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Species Stock area 

 ICES Stock Status 2011 

Fish/ 
Shellfish 

F ~ MSY SSB ~ Btrig 

Anglerfish VII and VIII F 
  

Hake II, III, IV, VI, VII, VIII F 
  

Skates and Rays VI and VII (excl. VIId) F 
  

Herring VIIaS  VIIg,j F 
  

Herring VIIaS VIIbc F  
 

Cod VIIa F   

Haddock VIIa F 
  

Whiting VIIa F 
  

Plaice VIIa F 
  

Sole VIIa F   

Nephrops (FU15) VIIa S   

Nephrops (FU14) VIIa S 
  

Herring VIIaN F 
  

NEA mackerel Northeast Atlantic F   

Blue Whiting  Northeast Atlantic F 
  

Western Horse 
mackerel  

IIa, IVa, VI, VIIa-c, e-k and 
VIII 

F  
 

Spurdog in the NE 
Atlantic 

Northeast Atlantic F 
  

Boarfish VI, VII, VIII F 
  

Albacore Tuna North Atlantic F   

Bluefin Tuna East Atlantic and 
Mediterranean 

F 
  

Edible crab (Cancer 
pagurus) 

Northwest Malin shelf S 
  

Edible crab (Cancer 
pagurus) 

Southwest coast S 
  

Edible crab (Cancer 
pagurus) 

Southeast Celtic shelf S 
  

Edible crab (Cancer 
pagurus) 

Northwest Irish Sea S 
  

Scallops Offshore eastern Celtic Sea S 
  

Scallops Irish Sea, Tuskar and 
Cardigan Bay 

S 
  

European lobster VIa, VIIa-k S 
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 Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme, NAVTEQ, Geonames.org, and other contributors  

Figure 5.3: Stock management areas used in the Initial Assessment.  

 

There is insufficient data on the status and condition of seabed habitats and their associated communities 
in the Irish Assessment Area to quantitatively evaluate how much they have been impacted by fishing. 
Chapter 3 presents the results of an evaluation of the spatial overlap of bottom contacting fishing activity 
by vessels greater than 15 m in length with different predominant habitat types. Note that interaction areas 
for inshore shallow sublittoral habitats are likely to be under-estimated due to the lack of spatial 
information for smaller vessel activity. The potential impacts of bottom fishing on seabed habitats are 
discussed in Chapter 3. 

Fisheries also interact with marine mammals and seabirds both directly by unintentional capture in fishing 
gear (bycatch), or indirectly through resource competition, increased availability of food through discards 
or by physical degradation of habitats. Direct effects are mainly due to bycatch - marine mammals can be 
caught by static nets such as gillnets (Tragenza et al., 1997) and seabirds by longlines (Tasker et al., 
2000). Bycatch monitoring has taken place in Irish waters for mammals (Tregenza et al., 1997; Cosgrove 
and Browne, 2007; BIM, 2008, 2009; SMRU, 2009; Cosgrove, 2011) but not for seabirds. Indirect effects 
are difficult to measure and have not been quantified for either marine mammals or seabirds in the 
Assessment Area. 
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5.2.4 Information Gaps  

The present evaluation of fishing activity is incomplete due to differences in the level of spatial information 
available across vessel categories, preventing a consolidated assessment. 

It is not currently possible to determine whether some stocks are within safe biological limits because they 
have not been evaluated against appropriate reference points.   

There are insufficient data to fully assess the impacts of fishing activity on seabed habitats and their 
associated communities. Similarly, the information available for the effects on seabirds and marine 
mammals is currently inadequate to determine impact levels. 

5.3 SEAWEED AND MAËRL 

5.3.1 Reporting Approach, Information and Methodologies  

The Irish seaweed harvesting industry is assessed for the period 2006 to 2011. Information sources 
include publications outlining the current status of the industry and its future potential, as well as the 
number of foreshore licences granted under the Foreshore Acts 1933 to 2011. The environmental impacts 
of the industry in Irish waters are primarily assessed based on results from  a single 18-month study 
(1998-1999) into the effects of hand harvesting at two sites in Clew Bay, Co. Mayo and South 
Connermara, Co. Galway (Kelly et al., 2001). 

In Ireland, only dead maerl is licensed for extraction. The assessment extends across the period 2000-
2012 and incorporates information in support of OSPAR consideration as a threatened and declining 
species (OSPAR, 2010b), together with details of foreshore licences granted for dead maërl extraction in 
Irish waters.  

5.3.2 Level of Pressure  

In 2012 Ireland’s seaweed industry was worth an estimated €18 million. This is predicted to increase to 
€30 million per annum by 2020 (Marine Institute, 2006). The current industry is based primarily on the 
manual harvesting of the intertidal wild stock along the south and west coast. Commercial culture 
techniques are still in their infancy, but may develop in Ireland in the future (Walsh and Watson, 2011). 
Current foreshore licences exist for the extraction of oarweed, Laminaria digitata, Cuvie, Laminaria 
hyperborea, sugar kelp Saccharina latissima (both lower littoral or sublittoral kelps) and the shore 
seaweeds knotted wrack, Ascophyllum nodosum, Dulse, Palmaria palmata, Irish moss, Chondrus crispus, 
false Irish moss, Mastocarpus stellatus, and the wracks Fucus spp..  

Approximately 40,000 tonnes of seaweed is harvested each year. A. nodosum is the most important 
commercial species and accounts for more than 75% of domestic production (Walsh, 2012). The 
proportion of the Assessment Area that is currently subject to this pressure is presently less than 1%, but 
a future introduction of widespread mechanical harvesting is possible (Walsh and Watson, 2011 p. 5) and 
would substantially increase the level of pressure. 

There are 35-40 known maërl beds present in Irish waters and the majority are located along the west 
coast (De Grave & Whitaker, 1999). In recent years, the licensed harvesting of the dead calcareous 
remains of the maërl species Lithothamnion sp. has taken place in only one location in the southwest of 
Ireland.  

Between 2000 and 2010 approximately 16,000 tonnes of dead maërl was extracted annually. Since 2010, 
there has been no commercial extraction (DECLG, 2012) and Ireland now imports significant quantities of 
Lithothamnion corallioides from Iceland for processing (BIM, 2011). 
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5.3.3 Environmental Impacts of the Pressure  

The ability of a seaweed bed to recover following harvesting is dependent on the quantity recovered, the 
size of areas harvested, the uniformity of the harvest and the equipment used. Studies have indicated that 
that A. nodosum harvested on the west coast had almost recovered to pre-harvest densities within a year 
following the cessation of harvesting. In contrast, the complete removal of dead maërl will expose 
underlying substrates and changes to turbidity levels and water flow rates may result in conditions that are 
unsuitable for the re-establishment of live beds.   

Seabed communities and large predatory species such as fish and birds rely on seaweed and maërl beds 
for shelter and food. Studies have shown that the hand harvesting of A. nodosum does not have a 
significant impact on overall diversity, but there are some negative effects on associated species such as 
littorinids (periwinkles) and encrusting sessile fauna. Water temperature and light penetration levels may 
also be affected if large areas of the canopy are removed.  

The widespread removal of maërl could result in the loss and displacement of organisms such as unusual 
or endemic species of macroalgae and polychaetes, as well as broodstock bivalves and nursery areas for 
juvenile fish species. Prolonged and widespread extraction can increase sediment loads which may 
smother surrounding communities (Hall-Spencer, 1998; De Grave & Whittaker, 1999).  

5.3.4 Assessment of Current Status   

An assessment of commercial exploitation of seaweeds and maërl against targets is not currently required 
under MSFD Descriptor 3. In addition, there are no recent survey data from which an evaluation can be 
derived and current status is therefore considered to be unknown. 

5.3.5 Information Gaps  

The impacts of seaweed harvesting in Irish waters has currently only been assessed at two intertidal sites 
and there is insufficient information to extend the conclusions from this work to a regional scale. It is not 
clear if the extraction of dead maerl will recommence. Furthermore, there are no recent or current surveys 
or monitoring data to evaluate the impacts of the targeted extraction of maërl. 
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6 NUTRIENT ENRICHMENT 

6.1 INTRODUCTION 

Excess nutrients, commonly nitrogen and phosphorus, introduced into the sea by human activities (a 
process known as eutrophication) can disturb the natural balance between nutrient availability and marine 
plant and animal growth. Increased availability of nutrients can cause the proliferation of rapidly 
reproducing opportunistic species of marine plants and animals, some of which can adversely affect 
ecosystems. Phytoplankton, for example, can occur at sufficient densities to form blooms, which reduces 
light availability for marine plants such as seagrass. As the nutrients become depleted the algae begins to 
die and the microorganisms feeding on the dead algae multiply and greatly reduce dissolved oxygen 
levels often leading to fish and benthic invertebrate mortalities. The characteristics of GES for human-
induced eutrophication as determined by Ireland are: 

 

 

 

 

6.2 REPORTING APPROACH, INFORMATION AND METHODOLOGIES 

Information from the OSPAR Comprehensive Study on Riverine Inputs and Direct Discharges (RID) was 
used to assess riverborne and direct inputs of nitrogen and phosphorous into Irish marine waters (OSPAR, 
2009a; 2012). The assessment compares average inputs of total nitrogen and total phosphorus over a five 
year period between 1990 and 1994 with the average inputs over the most recent five year monitoring 
period (2006-2010). A change of more than 10% is considered to be indicative of a trend.  

Under the OSPAR Comprehensive Atmospheric Monitoring Programme (CAMP) Ireland monitors and 
reports annually on concentrations of nitrogen (as ammonium and nitrate) in precipitation from a single 
station at Valentia, Co. Kerry. The Co-operative Programme for Monitoring and Evaluation of the Long 
Range Transport of Air Pollutants in Europe (EMEP) supplements the CAMP observations. Precipitation 
data cover the period 1987-2006, while EMEP deposition data extends from 1995 to 2006. Temporal 
trends for atmospheric deposition are reported on a combined basis for the UK and Ireland as OSPAR 
Region III (OSPAR, 2009b). 

The OSPAR Common Procedure (OSPAR, 2005) employs a set of ten indicators to evaluate the eutrophic 
status of the maritime area thus establishing a framework for OSPAR countries to define ‘problem areas’, 
‘potential problem areas’ and ‘non-problem areas’. For the most recent assessment (2007-2009), 28 
coastal water bodies were used to evaluate the spatial distribution of inshore nitrogen and phosphorous 
concentrations and a screening exercise determined the proportion of the offshore area which is subject to 
raised nutrient levels, measured as winter surface total oxidised nitrogen and phosphate.  

6.3 ACTIVITIES CONTRIBUTING TO/CAUSING THE PRESSURE 

It is estimated that for Ireland, agricultural nutrient inputs resulting from the spreading of artificial fertilisers 
and animal manures account for 75% and 33% of the annual nitrogen and phosphorous load into receiving 
rivers and coastal waters respectively (WFD National Summary Report, 2005).  

Human induced eutrophication is minimised and nutrient levels do not cause an accelerated growth 
of algae or higher forms of plant life to produce an undesirable disturbance to the balance of 
organisms present in the water and to the quality of the water concerned.  

http://qsr2010.ospar.org/en/terms_glossary.html#phytoplankton
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The wastewater treatment sector is the second most important contributor, accounting for an estimated 
10% and 26% of the annual nitrogen and phosphorous load respectively.  

Unsewered population sources, estimated at 3% of the total housing stock, are the third most significant 
contributor to the annual nitrogen load, while unsewered industries, estimated 12%, are identified as the 
third most significant contributor to the annual phosphorous load.  

6.4 ENVIRONMENTAL IMPACTS OF THE PRESSURE 

The OSPAR Common Procedure assessment examined chlorophyll concentration as a measure of 
phytoplankton biomass in response to nutrient levels. Chlorophyll concentrations did not exceed the EQS 
assessment threshold (see Target 3 below) at any coastal water body. 
 
Using opportunistic macroalgal as an indicator of ecological impact it was found that only Malahide Bay 
has experienced a decline in quality due to elevated nutrient levels. Three further locations; Cork Harbour, 
Kinsale Harbour and Waterford Harbour have displayed elevated macroalgal growth that might indicate 
nutrient enrichment. 

Killala Bay in Co. Mayo is the only coastal water body to have experienced substantially elevated levels of 
organic matter deposition during the assessment period.   

Dissolved oxygen levels were measured at monthly intervals during summer between 2003 and 2007 at 
533 monitoring stations as part of the Environmental Protection Agency’s estuarine and coastal waters 
monitoring programme. The monitoring identified two locations within the MSFD Assessment Area, 
covering an area of 61.8 km

2
, as oxygen deficient (Killybegs and McSwynes Bay), although no hypoxic or 

anoxic conditions were directly observed. Oxygen supersaturation, which can indicate elevated 
phytoplankton photosynthesis, was evident at two locations within the MSFD Assessment Area (Wexford 
Harbour and Dungarvan Harbour) (O’Boyle et al., 2009).  

6.5 LEVEL OF PRESSURE 

Total riverine and directly-discharged nutrient loads from twenty rivers in 2010 are shown in Table 6.1.  

Table 6.1: Total Irish riverine and direct discharges of nitrogen, phosphorus and organic matter in 
2010 (OSPAR, 2012). 

2010 Total Nitrogen 
(kilo tonnes) 

Total Phosphorus 
(kilo tonnes) 

Organic matter 
(kilo tonnes) 

Riverine inputs: upper 

Riverine inputs: lower 

90.80 

89.76 

1.62 

1.45 

60.50 

n/a 

Direct inputs 10.20 2.44 n/a 

 

Nitrogen: 

In 2010, Irish riverine inputs of nitrogen were greatest in the Celtic Sea compared to the Irish Sea and the 
Atlantic. Direct inputs were higher in the Irish Sea compared to the Celtic Sea and Atlantic with the highest 
proportion originating from sewage rather than industrial sources (OSPAR, 2012). Overall there was a 
20% decrease in nitrogen loads from Irish sources to the Irish maritime area between 1990 and 2010, with 
a considerable proportion of that reduction (almost 60%) due to discharge licence controls and the 
eventual closure in 2002 of a single fertilizer plant discharging into the Avoca River. Overall recent trends 
in riverine inputs of nitrogen are, however, considered to be stable. 
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Atmospheric deposition of total nitrogen (as modelled for the UK and Ireland combined) in 2006 was 130 
kilotonnes per year. The deposition of ammonium and nitrate from atmospheric precipitation show 
significant decreasing trends (OSPAR, 2009b). 

OSPAR Common Procedure assessment of 28 inshore coastal water bodies indicates that winter 
environmental levels of dissolved inorganic nitrogen  and winter nitrogen to phosphorous ratios are highest 
along the south and east coasts. Few of these areas however breached the associated assessment levels 
(see Target 1 and Target 2 below) for these parameters. There is no evidence of elevated dissolved 
inorganic nitrogen in waters further offshore. 

Phosphorus: 

In 2010, riverine inputs of phosphorous were greatest in the Celtic Sea while direct inputs from industrial 
and sewage sources were highest into the Irish Sea (OSPAR, 2012). Between 1990 and 2010 
phosphorous inputs into the maritime area decreased by 45%. 

Data from the OSPAR Common Procedure indicate that environmental levels of phosphorous were low 
between 2007 and 2009. The only coastal water body to display elevated levels was Killybegs, Co. 
Donegal. There are no trend data available for the Celtic Sea or Atlantic, but an overall reduction of 20-
33% was detected in the western Irish Sea between 1990 and 2000 (McGovern et al., 2002). 

Organic matter: 

The highest individual load of organic matter in 2010 (7.1 kilotonnes) was delivered by the Shannon river. 

Between 2007 and 2009 only one out of 28 coastal water bodies exhibited signs of organic enrichment (as 
measured by biochemical oxygen demand ) that could be attributed to possible anthropogenic sources. As 
Killala Bay was the only coastal water body affected, the proportion of the MSFD Assessment Area under 
this potential pressure is considerably less than 1%. 

6.6 ASSESSMENT OF CURRENT STATUS 

Ireland has identified the following targets for the achievement of GES:  

 

Target 1: Winter dissolved inorganic nitrogen and phosphorus concentration should not exceed the 
Environmental Quality Standard laid down in national legislation implementing the Water Framework 
Directive (SI 272 of 2009) and the corresponding area specific assessment levels used by Ireland in 
the application of the OSPAR Common Procedure.   

Target 2: Winter nutrient ratios should not exceed area-specific assessment levels used by Ireland in 
the application of the OSPAR Common Procedure. (e.g., winter nitrogen phosphorus ratio should be 
less than 24). This target is valid for offshore waters (salinity greater than 34.5). 

Target 3: Median and 90%ile chlorophyll levels in Water Framework Directive defined coastal water 
bodies should not exceed the Environmental Quality Standards laid down in national legislation 
implementing the Water Framework Directive (SI 272 of 2009). 

Target 4: The abundance and extent of opportunistic macroalgae for Water Framework Directive 
defined coastal waters should be consistent with the achievement of the environmental objectives of 
the Water Framework Directive as specified in national legislation implementing that Directive (SI 
272 of 2009). 
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The current status of nitogen and phosphorous has been determined using the EQS specified in national 
legislation implementing the Water Framework Directive , and the corresponding area-specific assessment 
levels used in the OSPAR Common Procedure. The present status is considered to be consistent with the 
achievement of GES, with the trend in status for nitrogen as stable and improving for phosphorous. 

The current status of organic matter is also consistent with achieving GES. Overall occurrences of organic 
enrichment are few, with only a single area exceeding the assessment criteria. The trend in status is 
unknown. 

The overall nutrient status for Ireland’s marine waters is considered to be good, with problem areas and 
potential problem areas identified using the OSPAR Common Procedure making up substantially less than 
1% of the Assessment Area (Figure 6.1). The trend in status is, however, presently unknown. 

6.7 INFORMATION GAPS 

The information used for this assessment was necessarily drawn from multiple datasets covering different 
temporal ranges. With the consolidation of the Water Framework Directive programme it is expected more 
consistent data will be available in the near future. 

The assessment of atmospheric deposition of nitrogen was based on sampling from a single Irish station 
which was subsequently used, along with other stations in Northern Ireland and the United Kingdom, to 
derive modelled estimates for an area covering both Ireland and the UK. At this level of resolution the 
conclusions drawn for Irish waters can only be considered as indicative. 

 

Target 5: The frequency and abundance of phytoplankton blooms in Water Framework Directive 
coastal water bodies should be consistent with the achievement of the environmental objectives of 
the Water Framework Directive as specified in national legislation implementing the Directive (SI 272 
of 2009). 

Target 6: The composition of perennial macroalgae in Water Framework Directive defined coastal 
waters should be consistent with the achievement of the environmental objectives of the Water 
Framework Directive as laid down in national legislation implementing that Directive (SI 272 of 
2009). 

Target 7: The abundance and species composition of intertidal seagrasses in Water Framework 
Directive defined coastal waters should be consistent with the achievement of the environmental 
objectives of the Water Framework Directive as laid down in national legislation implementing that 
Directive (SI 272 2009). 

Target 8: For Water Framework Directive defined coastal water bodies, dissolved oxygen saturation 
should be consistent with the environmental quality standard specified in national legislation 
implementing the Water Framework Directive (SI 272 of 2009), except in the case of seasonally 
stratified waters, where the dissolved oxygen concentration (as a 5%ile) in bottom water should 
remain above area specific assessment levels (e.g. 5.0 to 6.0 mg/l). 
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Figure 6.1: Overall nutrient status of Irish coastal and marine waters. 
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7 HYDROGRAPHICAL CONDITIONS  

7.1 INTRODUCTION  

Hydrographical conditions are concerned with human intervention that can result in permanent alteration 
to the tidal regime, sediment and freshwater transport, current or wave action (Commission Decision 
2010/477/EU).  

The characteristics of GES for hydrographical conditions are: 

 

 

 

 

7.2 REPORTING APPROACH, INFORMATION AND METHODOLOGIES  

The Irish foreshore licence database was interrogated for consents permitting activities that could 
potentially lead to changes in hydrographical conditions. Between 2004 and 2011 approximately 80 
consents for such activities were identified.  

Harnessing Our Ocean Wealth - An Integrated Marine Plan for Ireland (Inter-Departmental Marine 
Coordination Group, 2012) provided relevant information on current oil and gas and renewable energy 
activity, together with indications for future plans. Ireland’s Water Framework Directive Article 5 
characterisation reporting, which incorporates an assessment of hydromorphological pressures, was also 
consulted (WFD National Summary Report, 2005). 

7.3 ACTIVITIES CONTRIBUTING TO/CAUSING THE PRESSURE 

Human activities undertaken in the Irish Assessment Area that could potentially alter hydrological 
conditions include: the construction or extension of port developments and coastal infrastructure, sewage 
and cooling water outflows, channelisation, water abstraction and the construction of offshore gas 
platforms and wind turbines. 

7.4 ENVIRONMENTAL IMPACTS OF THE PRESSURE 

The potential for the modification of hydrographical characteristics through human activities occurs mainly 
in coastal regions and predominantly originates from coastal infrastructure such as harbours, coastal 
defences and sewage outfalls. Any effects are, however, likely to be location-specific and highly localised, 
making it difficult to document impacts at a broader Assessment Area level. Overall, the impacts in coastal 
waters are not thought to be significant. 

Offshore energy activity is currently at a low level and no impacts on hydrographical conditions are 
considered to be present.  

Good status is achieved when the nature and scale of any permanent changes (individual and 
cumulative) to the prevailing hydrographical conditions, resulting from large-scale anthropogenic 
activities such as coastal defence works, damming of large rivers, land reclamation projects, and 
structures in open and coastal sea such as wind farms, ocean energy device arrays and large scale 
aquaculture facilities, do not lead to significant long term impacts on marine ecosystems, in particular 
those biological components considered under Descriptors, 1, 4 and 6. 
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7.5 LEVEL OF PRESSURE 

Reporting for the Water Framework Directive indicates that there are some coastal areas of reduced 
hydromorphological quality which has led to deterioration in ecological quality. These areas largely 
represent locations where substantial coastal infrastructure activity has taken place, resulting in major 
modifications of the coastline and/or adjacent waters. The combined spatial extent of these locations 
corresponds to substantially less than 1% of Ireland’s Assessment Area. 

In the offshore environment, Ireland has few economic sectors that could lead to hydrological alterations. 
There is however an expectation that the oil, gas and renewable energy industries will expand their 
operations in the future (Inter-Departmental Marine Coordination Group, 2012).  

Overall, the structures and activities that are identified as sources of possible hydrological modifications 
are present at a relatively low levels and any changes are expected to be localised. Based on the present 
assessment it is estimated that less than 1% of the Assessment Area is at risk of permanent 
hydrographical alterations. 

7.6 ASSESSMENT OF CURRENT STATUS 

Ireland has proposed the following target for the achievement of GES: 

 

 

 

 

The current status of anthropogenic interference to hydrological processes and the impacts on marine 
habitats and communities has not been assessed due to insufficient data and lack of established methods. 

7.7 INFORMATION GAPS 

Current data sources provide an adequate indication of the location of sectoral activities that may lead to 
hydrological changes, but the actual environmental impacts associated with the activities remains difficult 
to determine and have therefore not been assessed. Ireland is currently developing methods to expand 
baseline data to support the future establishment of appropriate targets and indicators. 

All developments that may give rise to significant permanent changes in the hydrographical regime 
of currents, waves, or sediments must comply with the existing regulatory regimes and guidance 
should be followed to ensure that regulatory assessments are undertaken in a way that ensures the 
full consideration of any potential impacts, including cumulative effects at the most appropriate 
spatial scales,  to ensure that GES is not compromised. 
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8 CONTAMINANTS IN THE MARINE ENVIRONMENT 

The determination and assesment of the significance of the levels of chemical contaminants in the 
environment is a complex and highly technical process involving a range of scientific concepts and 
specialist terms. Where possible, terms have been explained and clarifications included enabling the 
reader to more easily assess the information presented. Where further explanation is required the reader 
should refer to the supporting texts cited at the end of this report.   

8.1 INTRODUCTION  

Chemical substances form an essential part of our everyday life. They can be naturally occurring (non-
synthetic) with natural background levels in the marine environment or man-made (synthetic) products 
with no natural background levels. Examples of non-synthetic contaminants include trace metals found in 
the earth’s crust or polyaromatic hydrocarbons (PAH) which are formed as unintended by-products of 
natural and human-induced processes, while synthetic contaminants include polychlorinated biphenyls 
(PCBs), pesticides and many brominated flame retardants. 

Once released to the environment, these substances can end up in sea water and sediments and be 
accessible for uptake by living organisms. The unwanted effects of this include harm to organisms at lower 
levels of the food chain (e.g. plankton and invertebrates) and a magnification of concentrations through 
food webs resulting in higher concentrations and potential impacts at the top of the food chain, affecting 
species groups such as seabirds, marine mammals and seafood consumers (OSPAR, 2009a).  

Radionuclides are introduced into the marine environment from both natural and man-made sources. 
Natural inputs result from the weathering of minerals in the earth’s crust and from cosmic radiation. Man-
made radionuclides are released into the marine environment from a variety of human activities 
associated with the nuclear industry and military activities. Human activities have also led to enhanced 
levels of naturally occurring radionuclides, such as those released from offshore oil and gas installations. 
Radionuclides have the potential to cause negative effects on marine organisms and on human health 
through seafood consumption (OSPAR, 2010a). 

Acute Pollution Events and Marine Acidification are also considered and are discussed in Sections 8.3 
and 8.4 respectively.  

The characteristics of GES for contaminants in the marine environment (MSFD Descriptor 8) as 
determined by Ireland are: 

 

 

 

The characteristics of GES for contaminants in seafood (MSFD Descriptor 9) as determined by Ireland 
are:  

 

 

 

* Contaminants relevant to this descriptor refer to synthetic and non synthetic substances that may occur in seafoods and for which 
regulatory limits have been set for example in Regulation (EC) 1881/2006 
** Excludes finfish aquaculture, diadromous fish and other wild species or stocks that migrate beyond the Assessment Area but 
includes shellfish. 

Concentrations of contaminants in the marine environment (i.e. in water, sediment and biota) are 
within agreed levels and adverse effects on organisms, populations, communities and biological 
processes do not occur.  

Concentrations of contaminants* in fish** and other seafood caught or harvested in Irish seas for 
human consumption do not exceed the relevant maximum levels listed in EU Regulation 1881/2006 
(as amended).  
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8.2 CHEMICAL CONTAMINANTS  

8.2.1 Reporting Approach, Information and Methodologies 

8.2.1.1 Non-synthetic and Synthetic Contaminants 

Contaminants of human origin (Table 8.1) from land, air and sea sources were assessed separately. The 
most recent available data reflecting present occurrence levels were used to evaluate the pressure in 
relation to water column, seabed sediments and biota. Concentrations in marine seafood for human 
consumption were also assessed.  

Inputs of contaminants to the marine environment: 

The primary data sources used to evaluate environmental levels of contaminants were those collected by 
the Environmental Protection Agency and Marine Institute and reported to OSPAR, supplemented by 
assessment outputs reported separately by OSPAR. In total, these comprise: 

 Direct and riverine land based inputs determined from the OSPAR Riverine Inputs and Direct 
Discharges Programme (RID); 

 Sea-based inputs determined from OSPAR reporting for disposal of dredged sediments at sea and 
discharges from the offshore industry; and 

 Atmospheric inputs determined from the OSPAR Comprehensive Atmospheric Monitoring Programme 
(CAMP). 

Concentrations of contaminants to the marine environment: 

The results of national monitoring activities carried out by the MI in accordance with environmental 
Directives (e.g. Shellfish Waters Directive 2006/113/EC) and the OSPAR Coordinated Environmental 
Monitoring Programme (CEMP) following internationally agreed monitoring and assessment protocols. 

Impacts and biological effects: 

The risks of adverse impacts from pollutants are generally inferred from environmental concentrations. 
While there are some data available for contaminant related biological effects for Irish coastal waters, 
there are few examples where an unambiguous link between contaminant concentration and in situ 
biological effects can be established. For current reporting, the assessment of biological effects has been 
restricted to data relating to the effects of tributyltin (TBT) on dogwhelk (Nucella lapillus) populations, 
which have been monitored periodically in Irish coastal waters since 1987. 

Contaminants in seafood: 

The MI in conjunction with the Sea Fisheries Protection Authority (SFPA) and the Food Safety Authority of 
Ireland (FSAI) carries out surveillance monitoring of contaminants, including trace metals and 
organochlorines, in Irish seafood. This includes shellfish grown in Irish waters and fish and crustaceans 
landed at Irish ports (McGovern at al., 2011b). 
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Table 8.1: Non synthetic and synthetic contaminants evaluated for the Initial Assessment. 

Type Contaminant Example and further information 

Non-synthetic 
contaminants 

Trace metals  Cadmium, mercury, lead, copper and zinc 

Hydrocarbons including 
polyaromatic hydrocarbons 
(PAHs) 

Naphthalene, phenanthrene, anthracene, 
fluoranthene, pyrene, benz(a)anthracene, 
benzo(a)pyrene, benzo (ghi) perylene, 
chrysene, and indeno (1,2,3-cd)-pyrene 

Synthetic 
contaminants 

Polychlorinated biphenyls 
(PCB) 

 

Chlorinated hydrocarbons. Due to their non-
flammability, chemical stability, high boiling 
point and electrical insulating properties they 
were used (until the mid-1980s) in many 
industrial and commercial applications 
including electrical, heat transfer and hydraulic 
equipment 

Organochlorine pesticides  

 

Dichlorodiphenyldichloroethylene (DDE-pp’), 
Hexachlorobenzene (HCB), lindane (γ-HCH), 
and alpha hexachlorocyclohexane (α-HCH) 

Brominated Flame 
Retardants  

Polybrominated diphenyl ethers (PBDEs) and 
specifically BDE-47 as an indicator. These are 
chemicals added to a product to make it less 
flammable  

Dioxins* in seafood Polychlorinated dibenzodioxins (PCDD) and 
Polychlorinated dibenzofurans (PCDF). Toxic 
chemical compounds produced from the 
incomplete combustion of organic matter in the 
presence of chlorine 

Organotins Tributyltin (TBT). Chemical compounds 
containing at least one bond between tin and 
carbon 

* While there are natural sources of dioxins they have been grouped with synthetic substances as they are often assessed alongside 
“dioxin-like”-PCBs to assess cumulative risks 

8.2.1.2 Radionuclides 

Information on the presence of radionuclides is drawn from environmental monitoring data recording the 
occurrence of specific radionuclides in the Irish marine environment, supplemented by quantitative 
assessments of radioactive discharges into the Irish marine environment from Irish hospitals, research 
centres and industry. The levels of selected radionuclides are routinely measured in seawater, sediment, 
seaweed, fish and shellfish. The radionuclides that are monitored are caesium-134, caesium-137, 
technetium-99, tritium and plutonium isotopes. The timescales used in this report are consistent with those 
used when reporting monitoring and discharge data to OSPAR under the Radioactive Substances 
Strategy.  
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8.2.2 Sources of Contaminants 

8.2.2.1 Non-synthetic Contaminants 

The main sources of this contaminant group are discharges from land-based industry, urban waste-water 
and shipping activities. 

8.2.2.2 Synthetic Contaminants 

The main sources of this contaminant group are discharges from land-based activities and industries. 
Examples include the historical use of PCBs in transformer fluids, dioxin emissions from the incomplete 
combustion of waste material and pesticide use. 

8.2.2.3 Radionuclides 

Man-made radionuclides enter the marine environment from a variety of land-, marine- and air-based 
sources. The most significant land-based source of non-natural radioactivity in Irish marine waters 
originates from the Sellafield nuclear fuel reprocessing plant, located on the UK’s Cumbrian coast. Ireland 
itself has no nuclear installations, nor is there any significant domestic production of technologically 
enhanced natural radioactivity. The only terrestrial source of radioactive discharges from Ireland arises 
through the use of unsealed sources of radioactivity in the medical, education and research sectors. 
Radionuclides generated from these sectors are released to the environment via the sewage systems.  

The only sea-based source of radioactive discharge into Irish marine waters arises from produced water 
from a single discharge point (Kinsale Heads Alpha gas platform) located off the south coast of Ireland.  

Currently there are no known airborne sources of radionuclides originating from Ireland.  

8.2.3 Environmental Impacts Of The Pressure 

8.2.3.1 Non-synthetic Contaminants 

At present, it is difficult to unambiguously separate contaminant-related effects of specific or grouped non-
synthetic contaminants from other environmental factors and pressures (e.g. natural variability, food 
availability). Although there is some information on biological effects for Irish waters, in general the 
environmental impacts on species, habitats and communities remains unclear. Consequently, the risk of 
environmental impacts is inferred from concentrations (see Section 8.2.4).  

8.2.3.2 Synthetic Contaminants 

A direct relationship between imposex (the superimposition of male reproductive organs on females) in 
dogwhelks (Nucella lapillus) and the presence of organotin compounds, predominantly TBT, which was 
historically used in antifouling coatings on vessels, has been observed in Irish waters (Wilson et al., in 
prep). In recent years its use has been progressively controlled by national, European and global 
measures (International Maritime Organisation). 

Despite a decline in their use, persistent organic pollutants can reach high concentrations in top predators 
and are suspected of causing reproductive failure and susceptibility to disease in marine mammals. 

 



Marine Strategy Framework Directive Initial Assessment, GES and Targets and Indicators 

MGE0319Rp0039 65 Rev F01 

8.2.3.3 Radionuclides 

There are currently no agreed assessment criteria to assess the environmental impacts of radioactivity on 
marine habitats and associated biota. The primary focus of the Radiological Protection Institute of Ireland 
(RPII) marine monitoring programme is to assess radiation doses to the Irish population and to establish 
the geographic and temporal distribution of artificial radionuclides in the Irish marine environment.  

The OSPAR Quality Status Report of 2010 indicates that radioactivity dose rates to marine biota are below 
the level at which adverse effects at the ecosystem level are likely to occur (OSPAR, 2010a). The ERICA 
(Environmental Risk from Ionising Contaminants: Assessment and Management) environmental risk 
assessment project set a screening value of 10 µGy/h to characterise the potential risk of radioactive 
substances to the structure and function of marine ecosystems. According to scientific understanding, this 
is the lowest level at which effects at the ecosystem level are likely to occur. Current data suggests that 
calculated dose rates to marine biota are below this value. In the OSPAR Convention area, the highest 
dose rates of 0.1-1 µGy/h to biota occur in the Irish Sea near Sellafield (OSPAR, 2010a).  

8.2.4 Level Of Pressure 

8.2.4.1 Level of Pressure from Non-synthetic Contaminants 

Land-based sources: 

Data for the quantities of selectively monitored metals arriving into marine waters from seventeen Irish 
rivers in 2010 are shown in Table 8.2 (OSPAR, 2012a). These are reported as upper and lower estimates. 

Table 8.2: Riverine inputs of monitored metals to Ireland’s maritime area in 2010.  
(Source: OSPAR, 2012a).  

Metal quantities (tonnes) lower to upper estimate 

Discharge area Cadmium Mercury Copper Lead Zinc 

Irish Sea 0.27 – 0.81 0.05 – 0.44 17.2 – 18.6 6.85 – 3.07 118 - 118 

Celtic Sea 0.02 – 2.19 0.01 – 1.7 35.1 – 40.5 3.75 – 20.2 134 - 136 

Atlantic 0.0 – 1.4 0.0 – 0.99 26.6 – 29.8 0.46 – 10.2 65 - 67 

Total 0.29 - 4.4 0.06 – 3.13 78.9 – 88.9 7.28 – 37.2 317 - 321 

 

Based on upper estimates, inputs of individual contaminants were highest into the Celtic Sea, with 
discharges to the Irish Sea and Atlantic substantially lower. Data available for OSPAR Region III (Irish and 
UK data) over the period 1990 to 2006 indicate that riverine concentration reductions of 60% for cadmium 
and 85% for mercury have occurred.  

The level of direct inputs of both cadmium and lead into transitional and coastal waters were lowest along 
the western seaboard (Table 8.3). These inputs are calculated from 1990 data only; the most recently 
available.  

Table 8.3: Quantities of direct inputs from sewage and industrial sources.  
(Source: OSPAR, 2012a).  

Total direct inputs Quantities (tonnes) 

Discharge area Cadmium Lead 

Irish Sea 0.06 3.3 

Celtic Sea 0.02 4.4 

Atlantic 0.007 0.39 
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Sea-based sources: 

Data for the disposal of dredged material indicates that total contaminant levels in tonnes in relocated 
sediments in 2010 were: mercury 0.03; cadmium 0.11; lead 12.0; oil 32.7 and PAH 1.36 (OSPAR, 2012b). 
These values are calculated conservatively and represent highest or worst case levels. Disposal of 
dredged material requires a Dumping at Sea permit from the Environmental Protection Agency while 
sediments with unacceptable levels of contaminants are not disposed at sea (Cronin et al., 2006). It is 
difficult to assess trends because the requirement for dredging depends on navigation requirements, 
siltation rates, weather conditions and the nature of capital works which vary annually. In addition, as 
these chemicals largely originate from historical depositions in harbours and approaches it is expected 
that successive dredging works will yield declining contaminants loads, but the rate of the reduction cannot 
be predicted with any degree of certainty.  

Volumes of produced water from the offshore oil and gas industry have been reducing. Produced water is 
currently limited to a single discharge from the Kinsale Heads Alpha gas platform. In 2011, a total of 0.32 
tonnes (320 kg) of oil was discharged, together with 1.1 x 10

-06
 tonnes (0.0011 kg) of mercury, 1.1 x 10

-07 

tonnes (0.00011 kg) of cadmium, 3.5 x 10
-07

 tonnes (0.00035 kg) of lead, 7.0 x 10
-4

 tonnes (0.7 kg) of total 
PAH and 4.4 x 10

-4
 tonnes (0.44 kg) of total alkyl phenols (OSPAR, 2012c). Overall, the concentration of 

aliphatic hydrocarbons in the produced water has remained relatively stable since 2005, but 
concentrations of aromatic hydrocarbons have been increasing since 2009, apparently due to changes in 
condensate composition. Future inputs may increase if new production wells are established. 

Atmospheric sources: 

In 2006 the atmospheric deposition of lead, cadmium and mercury in OSPAR Region III was estimated to 
be 193, 4.8 and 3.3 tonnes respectively (OSPAR, 2008). Modelled data for the region over the period 
1998-2006 suggest a reduction of 10, 55 and 1% respectively; however these trends were not statistically 
significant (OSPAR, 2009).  

Water, sediment and biota: 

Mercury concentrations in water from 14 designated coastal Shellfish Water Areas during 2006 to 2008 
(Figure 8.2) were well below the Average Annual Environmental Quality Standard (AA-EQS) of 0.05 µg l

-1
 

established in Directive 2008/105/EC establishing ecological quality standards (EQS) for surface water 
quality (McGovern et al., 2011a). No trends could be determined.  

Data spanning five years (2003 to 2007) from three monitoring stations (Figure 8.2): two located in Dublin 
Bay and one in the North Irish Sea) indicate that upper concentrations of metals (cadmium, copper, lead 
and zinc) in sediment exceeded the threshold levels currently in use (US Effects Range Low - ERLs

11
) for 

OSPAR assessments in lieu of OSPAR Environmental Assessment Criteria (EACs) at all sites. 
Polyaromatic hydrocarbon concentrations were variable with naphthalene, benz(a)anthracene and 
chrysene above threshold values. 

Reducing trends for copper and mercury in the southern Dublin Bay station have been observed, but this 
is not reflected in the remaining stations. Increasing trends for PAHs have been detected in the Irish Sea 
station but not in Dublin Bay. 

                                                      

11
 Effects Range (ER) values developed by the US EPA as sediment quality guidelines are used to protect against the potential for 

adverse biological effects on organisms. The ER-Low (ERL) value is defined as the lower tenth percentile of the data set of 

concentrations in sediments which were associated with biological effects. Adverse effects on organisms are rarely observed when 

concentrations fall below the ERL value, and the ERL therefore has some parallels with the philosophy underlying the OSPAR EACs 

and WFD EQSs. Source: http://qsr2010.ospar.org/media/assessments/p00390_supplements/09-

02e_Agreement_CEMP_Assessment_Criteria.pdf 

http://qsr2010.ospar.org/media/assessments/p00390_supplements/09-02e_Agreement_CEMP_Assessment_Criteria.pdf
http://qsr2010.ospar.org/media/assessments/p00390_supplements/09-02e_Agreement_CEMP_Assessment_Criteria.pdf


Marine Strategy Framework Directive Initial Assessment, GES and Targets and Indicators 

MGE0319Rp0039 67 Rev F01 

Metals (mercury, cadmium and lead) in shellfish from 38 stations and PAH from 4 stations were measured 
for the 2011 OSPAR CEMP assessment (OSPAR, 2012d) (Figure 8.2). Concentrations were “near 
background” (i.e. below OSPAR Background Assessment Criteria (BAC) in 61% of stations for lead and 
cadmium and in 25% of stations for mercury. At only two stations did upper concentrations exceed the 
seafood maximum limit

12
, both for lead only. The vast majority of PAHs were measured above background 

concentrations, but all were assessed to be at levels unlikely to cause unacceptable effects (i.e. below the 
OSPAR EACs). 

Time series data for mercury, cadmium and lead over the period 1997-2009 revealed only eight 
statistically significant trends (six upward and two downward) from a total of 70 assessed time series. 

Overall, there is little evidence for clear trends in concentrations of non-synthetic substances in shellfish 
from Irish coastal waters. 

 
      Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme, NAVTEQ, Geonames.org, and other contributors  

Figure 8.1: Location of hazardous substances monitoring stations around the coast of Ireland 
monitored under the OSPAR Co-ordinated Environmental Monitoring Programme (CEMP).  
(Source: Marine Institute, 2013).  

                                                      

12
 Seafood maximum limits were used as assessment criteria by OSPAR in lieu of agreed EACs or EQS for lead and cadmium in 

biota. 
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8.2.4.2 Level of Pressure from Synthetic Contaminants 

Land-based sources: 

There are insufficient data available to support an assessment of riverine inputs and direct discharges into 
the Assessment Area. A future decline in both would be expected given measures now in place to control 
the use and/or potential discharge of hazardous substances into surface waters.   

Sea-based sources: 

The amounts of persistent organic pollutants that were constituents of dredge spoil disposed of at sea as 
reported to OSPAR in 2011 (OSPAR, 2012a) are shown in Table 8.4. 

Table 8.4: Summary of persistent organic pollutants dredged and disposed of in 2011 (OSPAR 
2012a).  

Persistent Organic Pollutant Tonnes 2011 kg 2011 

Polychlorinated Biphenyl  9.56x10
-04

 0.956  

Hexachlorobenzene  3.03x10
-05

 0.0303  

g-Hexachlorocyclohexane  2.49x10
-05

 0.0249  

Tributyltin  2.63x10
-03

 2.63  

Dibutyltin  1.73x10
-03

 1.73  

 

As reported in non-synthetic contaminants (Section 8.2.4.1), the requirement for dredging depends on 
navigation requirements, siltation rates, weather conditions and capital works. Data from 2005 onwards, 
however, show no obvious trends in the quantities of synthetic contaminants dredged. Although 
concentrations are expected to decline due to increased regulation, future trends cannot be predicted.  

Direct emissions/losses from shipping/maritime transport (e.g. TBT) are not included in the assessment 
due to the lack of data.   

Atmospheric sources: 

Recent Irish monitoring data are not available for synthetic substances in air and precipitation. Modelled 
estimates for OSPAR Region III in 2005 show negative

13
 levels (-0.01 t/y) of net deposition for PCB 153 

and 0.3 t/y for lindane (γ–HCH) (OSPAR, 2008). Between 1998 and 2006 modelled deposition for both 
substantially declined by -79% and -70% respectively (OSPAR, 2009a). 

Water, sediment and biota: 

Water concentrations of PCBs and organochlorine pesticides in fourteen shellfish growing areas, sampled 
in accordance with the Shellfish Waters Directive during the period 2006-2008, were generally low and in 
compliance with the EQS Directive. Although these substance are ubiquitous in the environment 
concentrations were mostly below detectable limits (McGovern et al., 2011a).  

Sediment sampling at three stations in the Irish Sea undertaken between 2003 and 2007 indicate that 
upper concentrations of PCBs and organochlorine pesticides were typically low and at levels unlikely to 
cause unacceptable effects. No significant temporal trends were detected (OSPAR, 2009b). 

                                                      

13
 Net deposition flux is the difference between total deposition and estimated re-emission and can be negative when estimated re-

emission exceeds the estimated deposition for a region. There are inherent uncertainties in model estimates. 
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Concentrations of synthetic substances (PCBs, certain organochlorine pesticides and brominated flame 
retardants) in mussels and oysters sampled from 26 Irish coastal locations were assessed by OSPAR in 
2011 (OSPAR 2012d). PCB concentrations were determined as “close to zero” (i.e. less than the BAC) in 
about one third of cases.  Where concentrations were above these levels they were typically still at levels 
not expected to give rise to unacceptable effects (i.e. less than the OSPAR EAC). The exception to this 
was the “dioxin-like” PCB 118 congener which frequently exceeded the OSPAR EAC. This is most likely 
due to a combination of a very low EAC and historical inputs, including widespread atmospheric deposition 
and reflects the situation across the OSPAR Convention area. Time series data over the period 1997-2009 
revealed 23 significant downward and one upward trend out of over 100 individual PCB time series 
datasets. 

Levels of organochlorine pesticides were generally very low and at the majority of locations were at levels 
that are “close to zero”, with the exception of DDE-pp’, which is a breakdown product of DDT. Trend 
analysis from 49 datasets exhibited only nine significant trends, all of which showed a reduction in 
pesticide concentrations over time.  

A number of coastal sites (Figure 8.3), mostly in the vicinity of harbours and ports, were surveyed during 
2011 to assess the current prevalence of imposex in female dogwhelks (Nucella lapillus) due to exposure 
to TBT (Wilson et al., in prep). Levels were observed to exceed the OSPAR North Sea Ecological Quality 
Objective (EcoQO)

14
 in approximately one quarter of these sites. On the west coast a number of locations 

were reported to exhibit TBT-related impacts that were “close to zero” i.e. levels that are in line with the 
objectives of the OSPAR Hazardous Substances Strategy

15
. Overall, there is an on-going decline in the 

prevalence of dogwelk imposex in Irish coastal waters since 1987. This trend is expected to continue 
given the ban on TBT as an antifouling agent on vessels and other structures. 

Limited studies have been undertaken on the levels of persistent organic pollutants in the tissues of 
stranded or biopsied cetaceans. Cetaceans are commonly migratory, so body burdens of contaminants 
may not have necessarily accumulated from exposure within the Irish Assessment Area. A study of 
persistent organic pollutant concentrations in resident bottlenose dolphins from the Shannon Estuary 
(Berrow et al., 2002) indicated the presence of PCBs and organochlorine pesticides at similar or lower 
levels to those observed in the UK, though the concentrations were not thought to have posed a risk to the 
animals.  

 

 

 

                                                      

14
North Sea EcoQO: The average level of imposex in a sample of not less than 10 female dogwhelks (Nucella lapillus) should be 

consistent with exposure to TBT concentrations below the environmental assessment criterion for TBT. (VDSI <2) Where Nucella 
lapillus does not occur naturally, or where it has become extinct, other species may be used 

15
http://www.ospar.org/html_documents/ospar/html/10-03e_nea_environment_strategy.pdf#hazsubs 

http://www.ospar.org/html_documents/ospar/html/10-03e_nea_environment_strategy.pdf%23hazsubs


Marine Strategy Framework Directive Initial Assessment, GES and Targets and Indicators 

MGE0319Rp0039 70 Rev F01 

 
           Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme, NAVTEQ, Geonames.org, and other contributors  

Note: Locations; Mulroy Bay, Killybegs Harbour and approaches, Ballinakill Bay, South Galway Bay, Shannon, Tralee Bay, 
Castletownbere, Cork Harbour, Dunmore East and Waterford Harbour, South Wexford Dublin Bay, Carlingford Lough. 

Figure 8.2: Areas sampled during 2010/11 study of imposex in female dogwhelks (Nucella Lapillus). 
(Source: Marine Insitute, 2013).  

 

8.2.4.3 Level of Pressure from Radionuclides 

Land-based sources: 

The only radionuclide discharged from Irish land-based facilities to achieve detectable levels in marine 
waters is iodine-131. An assessment of the impact of hospital discharges has indicated that iodine-131 
does not have a significant impact on the environment, and the dose level in population groups at greatest 
exposure provides no cause for concern from a radiological perspective. Discharges of iodine-131 are, 
however, expected to increase over the next 5 to 10 years as a result of the anticipated 50% rise in 
demand for iodine ablation treatments in the medical sector.  

Sea-based sources: 

Small quantities of radium-226, radium-228 and lead-210 are naturally present in produced water that is 
discharged from the Kinsale Heads platform and brought to the surface along with the gas. The recovered 
gas is, however, almost pure methane, with a very low water content and consequently a low discharge 
volume. The volume of produced water, and hence the radionuclides discharged to the marine 
environment, will increase once the Corrib gas field commences production.  
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Atmospheric sources: 

Globally dispersed atmospheric radioactivity from activities beyond Ireland’s borders is present as a result 
of more than 500 atmospheric nuclear weapons tests between 1945 and 1980, and the Chernobyl (1986) 
and Fukushima (2011) nuclear accidents. The radionuclides resulting from these events include tritium, 
carbon-14, strontium-90, caesium-137, plutonium-238, plutonium-239 and plutonium-240. 

Water, sediment and biota: 

Irish coastal waters have historically been, and continue to be, subjected to low-level contamination from 
radioactive sources. These include discharges from nuclear installations abroad, fallout from the 
Chernobyl accident in 1986, atmospheric nuclear weapons testing and discharges from hospitals and 
research centres. The most significant are the discharges of low-level radioactive waste from the Sellafield 
nuclear reprocessing plant.  

Radionuclides of greatest concern to Ireland in terms of public health are caesium-137, technetium-99 and 
isotopes of plutonium. The geographical distribution of both caesium-137 and technetium-99 in Ireland’s 
marine waters follow a consistent pattern, with the highest concentrations found along the north-east 
coast, a result of the combination of water circulation patterns in the Irish Sea and the location of the 
Sellafield Nuclear Reprocessing Plant on the north-west coast of England.  

Water column Caesium-137 activity concentrations along the south and west coasts are lower than those 
in the Irish Sea and are close to global fallout levels. Concentrations along these coasts have remained 
similar since the mid 1990’s. 

The discharge of radionuclides from nuclear reprocessing activities at Sellafield has decreased. The 
discharges of technetium-99 to the sea from the Sellafield nuclear fuel reprocessing plant were reduced by 
a factor of 34 between 1995 and 2006 following the introduction of improved treatment processes. 
Discharge reduction processes for caesium-137 also started in the late 1970s, followed by the completion 
in 1986 of a large-scale ion-exchange plant. As a result, caesium-137 discharges to sea were reduced by 
a factor of 450 between the late 1970s and 2004. Since 2000, discharges of caesium-137 have remained 
relatively constant. The remobilisation of historic discharges from sediments into the water column now 
acts as a continued source of release of caesium-137. 

Caesium-137 activity concentrations are measured in sediment samples collected at sampling sites in the 
Irish Sea and have remained largely stable in recent years after exhibiting a reducing trend at three Irish 
Sea locations after 1995.  

Samples of mussels, prawns and oysters are collected from commercial landings at major Irish fishing 
ports and aquaculture areas. These samples are analysed for concentrations of caesium-137, technetium-
99 and plutonium actinides. The levels of these radionuclides in the shellfish samples are currently very 
low with the majority of measurements being close to or below limits of detection.  

8.2.5 Assessment of Current Status  

8.2.5.1 Current Status of Synthetic and Non-synthetic Contamination 

Overall, concentrations of synthetic and non-synthetic contaminants in water, shellfish and to a lesser 
extent sediments are within the current assessment criteria used in OSPAR assessments, suggesting few 
problems exist for the Irish maritime area. Moreover seafood (fish and shellfish) landed or harvested in 
Ireland is consistently compliant with current EC maximum limits for mercury, cadmium, lead, PCBs, and 
dioxins (McGovern et al., 2011b; FSAI, 2013). There is little evidence for prevailing trends over time for 
non-synthetic contaminants but there is some evidence for an on-going decline in concentrations of 
synthetics such as PCBs and organochlorine pesticides. While imposex in dogwhelk is still evident for Irish 
waters, the situation is improving following regional and global bans on TBT use as an antifoulant. 
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It has not been possible, however, to undertake a full assessment of current status as data are limited and 
the methodology to determine GES for the entire Assessment Area has yet to be established. 

8.2.5.2 Current Status of Radionuclide Contamination 

An objective evaluation of the current status in respect of radionuclide contamination cannot currently be 
undertaken because, at present, there are no maximum regulatory levels for any radionuclides in the 
marine environment. Consequently, there are no means by which targets or thresholds for the 
determination of GES can be established at the present time.  

The primary focus of the RPII’s current marine monitoring programme is the assessment of human 
exposure and the determination of the geographic and temporal distribution of artificial radionuclides in the 
Irish marine environment.  The results from this monitoring indicates that, while the magnitude of artificial 
radioactivity in the Irish marine environment remains within detectable levels, it is low and does not pose a 
significant risk to human health.  

The ability to identify and detect adverse ecological impacts from radionuclides at the level of habitats, 
communities, or species is not possible at present. In making a broad assessment, on the basis of current 
scientific knowledge, however, the OSPAR Quality Status Report of 2010 concluded that radioactivity 
dose rates across the OSPAR area are not at a level at which effects at the ecosystem level are likely to 
occur (OSPAR, 2010a).  

8.2.5.3 Environmental Targets 

Ireland proposes to adopt the following targets for contaminants in the environment (MSFD Descriptor 8): 

 

 

 

 

 

 

 

Ireland proposes to adopt the following targets for contaminants in the seafood (MSFD Descriptor 9): 

 

 

 

* Excludes finfish aquaculture and also diadromous fish and other wild species or stocks that migrate beyond the Assessment Area 
** Level of compliance to be defined. 

 

Target 1: Concentrations of selected substances identified within relevant legislation and under 
international obligations as relevant for the protection of the marine environment are within agreed 
levels at which adverse effects are unlikely to occur (e.g. are less than the Environmental Quality 
Standards applied within Water Framework Directive (2000/60EC) and Environmental Assessment 
Criteria applied within OSPAR) and concentrations are not increasing for the Assessment Area.  

Target 2: The degree of biological or ecological effects that can be specifically attributed to 
contaminants is below the agreed OSPAR criteria. At present, this is limited to evaluation of 
reproductive impairment in marine gastropods associated with tributyltin (TBT). 

Concentrations of contaminants in fish* and shellfish caught or harvested in Irish seas for human 
consumption show a high rate of compliance** with maximum limits listed in EU Regulation 
1881/2006 (as amended). 
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Although radionuclides have been considered under Article 8, 9 and 10 of the MSFD, the regulation of 
discharges and emissions from this sector will continue to be addressed at EU level through the Euratom 
Treaty and not through measures developed within the MSFD process. For this reason there are currently 
no targets proposed for radionuclides under the MSFD. 

8.2.6 Information Gaps  

Synthetic and non-synthetic contaminants: 

The datasets used in this assessment are currently spatially and temporally limited and internationally 
agreed assessment methodologies and criteria require further development for assessing GES with 
respect to the range of hazardous substances. The current monitoring programme for transitional and 
coastal waters in fulfilment of the requirements of the Water Framework Directive and the future 
development of OSPAR assessment criteria should ensure that substantially more data will become 
available to support subsequent assessments 

Radionuclides: 

The current and future use of radioisotopes by the education and research sector is likely to fluctuate from 
year to year. This is a reflection of changing research priorities and the availability of research grants or 
funding. An evaluation of future trends in discharges based on radionuclide use within this sector is 
therefore difficult to undertake.  

The RPII monitoring of marine biota (i.e. mussels, prawns and oysters) is primarily directed towards the 
assessment of contaminant risk in relation to human exposure and does not presently address the 
question of whether radionuclide activity concentrations in the marine environment have an adverse 
impact on marine biota.  

8.3 ACUTE POLLUTION EVENTS 

8.3.1 Reporting Approach, Information and Methodologies 

A definition of what constitutes a significant acute pollution event has not been formally addressed, either 
through the Bonn Agreement

16
 or through the MSFD directly. Major difficulties exist in establishing a 

definition because it is strongly dependent on the specific location and extent of the accident, incident or 
illegal discharge, together with the scope and scale of the resources which are affected by the spilled oil or 
chemical (OSPAR, 2012). For the purposes of MSFD reporting for Ireland, the Irish Coast Guard (IRCG) 
has provisionally determined that a significant acute event is one in which the use of substantial IRCG, 
Local or Port Authority resources are required to react to or resolve the incident. 

For this assessment, quantitative data was provided by the IRCG for reported incidents of observed or 
potential pollutant discharges or spillages between 2006 and 2011. These data were used for 
characterisation and recent trend analysis, based on the number of events that occurred in the Irish 
Assessment Area. 

8.3.2 Activities Contributing To/Causing The Pressure 

Between 2006 and 2011 incidents or accidents that resulted in significant actual or potential contamination 
events originated primarily from fishing, shipping and military activity. 

                                                      

16
 Bonn Agreement for cooperation in dealing with pollution of the North Sea by oil and other harmful substances, 1983. (see: 

http://www.bonnagreement.org) 

http://www.bonnagreement.org/
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8.3.3 Environmental Impacts Of The Pressure 

In general, the physical, chemical and biological impacts of contamination resulting from incidents or 
accidents in Ireland’s marine area are currently unknown but are likely to vary depending on the extent 
and nature of the spill, the prevailing weather conditions, location and the time of year.  

Isolated reports of oiled seabirds are reported to the IRCG but it has proved very difficult to attribute these 
reports to a particular reported spill incident. 

8.3.4 Level Of Pressure 

Based on the provisional IRCG definition of a significant event there have been five notable pollution 
incidents in Irish marine waters in the period between 2006 and 2011.  

Based on the low number of incidents, it is estimated that the spatial scale over which adverse effects may 
have occurred constitute less than 1% of Irish Assessment Area. The distributional pattern and 
concentration of contaminants indicate that these events were predominantly confined to inshore areas.  

Overall, reported incidents over a six-year period have been few, providing no clear indication of recent 
trends and giving no firm basis for predicting future trends.  

8.3.5 Assessment of Current Status 

Ireland has proposed the following target for the achievement of GES: 

 

The current status of the occurrence of significant pollution events and the corresponding impact on 
seabed habitats and associated biota has not been assessed due to insufficient data.  

8.3.6 Information Gaps 

Information on the extent and possible impact of marine spills is presently gathered and reported on a 
reactive basis. The specific or overall adverse effects of any particular spill incident remain largely 
unknown, although, where appropriate, recommendations for post-spill monitoring will form part of any 
IRCG response to a significant spill. 

8.4 MARINE ACIDIFICATION 

The oceans have absorbed nearly a third of anthropogenic carbon dioxide (CO2) emissions since the 
industrial revolution. This, in turn, has reduced the acceleration of CO2 accumulation in the atmosphere. 
However, as CO2 reacts with seawater to form carbonic acid it changes the chemistry of the seawater, 
causing oceans to become more acidic. It is estimated that the global surface ocean pH has reduced from 
8.2 to 8.1 which equates to an increase in acidity (H

+
) of 30% and a drop of 0.4 pH units is forecast by 

2100 under a “business as usual” scenario. There are grounds for concern as to the potential 
consequences of such a rapid and essentially irreversible change in ocean chemistry, on marine 

Occurrence and extent of significant acute pollution events (e.g. slicks resulting from spills of oil and 
oil products, or spills of chemicals) and the impact on biota affected by this pollution is minimised 
through appropriate risk-based approaches. 
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ecosystems and the critical services they provide (IAP 2009, Raven et al., 2005, Ni Longphuirt et al., 
2010)

17
.  

8.4.1 Reporting Approach, Information and Methodologies 

Information on marine acidification in Irish Assessment Area is based on studies that collectively constitute 
a quantitative assessment of the influence of increasing atmospheric CO2 on pH levels for the waters in 
the Rockall Trough area. The data spans the period 1991 to 2010 and are generally assumed to be 
broadly indicative of the situation throughout Ireland’s offshore marine waters (oceanic in character). 
Projections of future trends are based on global predictions of oceanic pH changes using an ocean 
general-circulation model with observed atmospheric CO2 from 1975 to 2000 and a projected mid-range 
CO2 emission scenario, IPCC IS92a scenario, for 2000 to 2100 (Caldeira and Wickett, 2003 after 
Houghton et al., 2001).  

Information on CO2 fluxes and the partial pressure of CO2 (pCO2) are available from studies at the Mace 
Head atmospheric research and monitoring station (Co. Galway) (Jennings et al., 2003). A coastal marine 
meteorology and chemistry buoy was deployed approximately 2 km offshore from the research station and 
monitored for pCO2 in sea water in July 2008. A pCO2 dataset, measured at Mace Head and extending 
over a single year between November 2008 and November 2009 as well as data from a pCO2 

measurement system deployed from the RV Celtic Explorer is reported in O’Dowd et al. (2011).  

8.4.2 Activities Contributing To/Causing The Pressure 

The primary cause of ocean acidification is global anthropogenic emissions of CO2 to the atmosphere. 
Over the past 200 years anthropogenic emissions of CO2 have resulted in an increase in atmospheric CO2 
concentrations from 280 ppmv (parts per million per volume) to 391 ppmv

18
 and a consequent alteration of 

the earth’s climate system (IAP, 2009). The rapid increase in anthropogenic atmospheric CO2 which 
directly leads to decreasing ocean pH through air-sea gas exchange, has been, and continues to be, 
caused by the burning of fossil fuels, industrialisation, cement production, and other land-use changes 
(Guinotte and Fabry et al., 2008).  

In 2007 the non-renewable energy sector accounted for 30.3% of CO2 emissions. Other emission sources 
included transport (29.8%), industry (18.3%), residential (14.4%), commercial/institutional (5.5%) and the 
agriculture, forestry and fisheries industries (1.6%). 

However, given the relatively rapid mixing times for the global atmosphere, acidification status or trends in 
Irish waters is not related to national or regional emissions but reflects global emissions allied to more 
regional or local physical, chemical and biological processes that govern CO2 uptake and the ensuing pH 
changes. 

8.4.3 Environmental Impacts of the Pressure 

Although ocean acidification is widely considered to be an accelerating threat (Orr et al., 2005) there is 
uncertainty as to the full extent of how increasing CO2 and decreasing ocean pH will affect marine 
organisms and ecosystems. Increased acidification rates could hold major implications at both organism 
and ecosystem process levels, extending from the inshore and coastal zones to the open ocean (Orr et 
al., 2005, Raven et al., 2005; Fabry et al., 2008; Guinotte and Fabry, 2008; ICES, 2008 as cited in Ní 

                                                      

17
 More information can be obtained at: 

http://oar.marine.ie/bitstream/10793/80/2/Marine%20Institute%20Foresight%20Ocean%20Acidification%20Leaflet%20Web%20Enab
led.pdf 
18

 www.esrl.noaa.gov 

http://oar.marine.ie/bitstream/10793/80/2/Marine%20Institute%20Foresight%20Ocean%20Acidification%20Leaflet%20Web%20Enabled.pdf
http://oar.marine.ie/bitstream/10793/80/2/Marine%20Institute%20Foresight%20Ocean%20Acidification%20Leaflet%20Web%20Enabled.pdf
http://www.esrl.noaa.gov/
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Longphuirt et al., 2010). Although the overall impact of ocean acidification on marine life and ecosystems 
remains uncertain, there is concern over the vulnerability of key species, especially calcifying organisms 
and those that build biogenic reef habitats. These are important components of the food web in Irish 
marine waters and include primary producers, cold water coral reefs, shellfish and crustaceans. Reduced 
abundance or a complete loss of these groups could have consequences for the integrity and functioning 
of entire marine ecosystems. The extent of impact is likely to be dependent on the ability of species to 
adapt to an unprecedented rapid change in ocean chemistry (Ní Longphuirt et al., 2010). 

8.4.4 Level of Pressure 

The monitoring of CO2 at Mace Head has indicated an increase in winter atmospheric CO2 in marine air of 
38.1 ppm between 1991 and 2010 and this is broadly in line with increases observed globally. 
Comparisons between long-term measurements extending over five decades at Mauna Loa, Hawaii 
indicates a strongly correlated trend (Figure 8.4) The Mace Head increase would suggest a pH reduction 
in coastal surface waters of 0.02 pH units. The North Atlantic is considered an important sink of 
atmospheric CO2 (Takahashi et al., 2002). 

 
Figure 8.3: Measurements of atmospheric CO2 at Hawaii and Mace Head, Galway.  
(Prepared from information courtesy of Dr. Pieter Tans, NOAA/ESRL and Michel Ramonet, IPSL, 
France, and Colin O’Dowd, NUI Galway. Reproduced from Ní Longphuirt et al., 2010).  

An increase in anthropogenic carbon of approximately 1 µmol kg 
-1

 yr 
-1

 was estimated for subsurface 
winter mixed layer waters of the Rockall Trough between 1991 and 2010. This equates to a calculated pH 
reduction of 0.02 pH units per decade (McGrath et al., 2012). This is in line with observations reported in 
other time series (Hawaii Ocean Time-series, the Bermuda Atlantic Time-series Study, and European 
Station for Time-Series in the Ocean in the eastern Atlantic) (Solomon et al., 2007).   

Decreases in pH have also been observed for deeper water masses of the Rockall Trough over the 19 
year period. In the 1,500 – 2,000 m depth range of the Labrador seawater (LSW) area a decrease in pH of  
approximately 0.015 units per decade was calculated while a similar decrease was calculated for upper 
Northeast Atlantic Deep Water (NEADW) between 2,000 and 2,500 m (In McGrath et al., 2012). 
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8.4.5 Assessment of Current Status 

Research into the impacts of ocean acidification on marine ecosystems is still in its infancy (Ní Longphuirt 
et al., 2010). Further knowledge on the potential impacts of ocean acidification on organisms, populations, 
communities and ecosystems is required to support vulnerability assessments, particularly in respect of 
potentially sensitive elements such as cold water corals. Current knowledge of the response of organisms, 
their possible adaptive abilities and survival rates, is limited and is hampered by the difficulty in 
extrapolating experimental studies to natural conditions (Ní Longphuirt et al., 2010). On this basis, it is not 
possible to assess the current status of impacts of increasing ocean acidification in the Irish Assessment 
Area. 

8.4.6 Information Gaps 

The projections of future trends are based on global predictions and are not specific to Irish marine waters.  
There is a need to understand the natural variability of oceanic pH and the marine carbonate system in 
order to be able to distinguish long term trends from natural fluctuations (Hydes et al., in press). 

Concern over impacts of ocean acidification arises from experimental studies (which suggests there will be 
winners and losers), and proxy studies undertaken at locations where high CO2 concentrations occur from 
natural processes, such as around cold CO2 vent structures (Hall-Spencer et al. (2008). There is no 
available information on current impacts directly attributable to acidification in Irish waters and agreed 
indicators for monitoring impacts are not in place. Ocean acidification will act in concert with other 
stressors such as climate change and the potential cumulative effects will add to the uncertainty. 
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9 MICROBIAL PATHOGENS IN SEAWATER (BATHING WATERS 
AND SHELLFISH WATERS)  

9.1 INTRODUCTION   

Microbiological contamination in the marine environment occurs when treated and untreated sewage 
discharges from land- and marine-based sources enter the sea. Recreational bathing and animal 
excrement also contribute to the pressure. Bacteria and viruses from humans and animals can affect 
water quality. Impacts on bathing water quality and accumulation in shellfish are of primary concern. 

9.2 REPORTING APPROACH, INFORMATION AND METHODOLOGIES 

Bathing waters   

Bathing water quality is assessed under the EU Bathing Waters Directive. The Directive was transposed 
into Irish Law in 2008 and is expected to be fully implemented by 2015. Transitional monitoring measures, 
as of 2011 onwards, are currently in place to establish bathing water quality by quantitatively examining 
the presence of both Intestinal Enterococci and Escherichia coli. 

In 2011, a total of 126 marine bathing waters (Figure 9.1) throughout the country were monitored and 
assessed for compliance with the Bathing Waters Directive, an increase of four locations from previous 
years. Sampling was targeted to popular bathing locations or in areas of high potential pollution risk. 
Regular sampling was undertaken during the bathing season between June and September and a pre-
season sample was taken in late May.  

 
 Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme, NAVTEQ, Geonames.org, and other contributors  

Figure 9.1: Location of monitored bathing waters.  
(Source: EPA, 2012).  
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To determine trends, data based on concentrations of faecal coliforms and faecal streptococci extending 
back to 2001 were examined alongside the 2011 data. 

Future trends are based on projections of current data beyond 2014 and incorporate an assumption that 
climate-related effects will not be an appreciable factor in bathing water quality. 

Shellfish waters 

Information on microbial pathogens in shellfish waters is based on existing monitoring for the EU Shellfish 
Waters Directive (SWD) and annual assessments that are undertaken for the 63 shellfish waters that have 
been formally designated by Ireland (Figure 9.2).  

 
 Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme, NAVTEQ, Geonames.org, and other contributors  

Figure 9.2: Location of designated shellfish waters.  
(Source: DECLG, 2013).  

The SWD sets a range of physical, chemical and microbiological parameters for which designated 
shellfish waters must either achieve compliance (‘mandatory’ standards) or endeavour to meet (‘guideline’ 
standards). Microbial sampling is undertaken on a quarterly basis in Irish waters and compliance with the 
SWD microbiological criteria for number of faecal coliforms in shellfish flesh and intravalvular liquid is 
assessed by examining E. coli content. The presence of E. coli is considered to be a proxy for faecal 
coliform presence and both microbiological parameters are considered as indicative of sewage 
contamination, with E. coli the more accurate indicator of the two. 
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9.3 ACTIVITIES CONTRIBUTING TO/CAUSING THE PRESSURE 

The principal sources of microbial contamination in the marine environment are discharges from municipal 
wastewater treatment works (Figure 9.3) and run-off from agricultural lands. Wastewater from unsewered 
properties and sewage network failures also contributes to the pressure.  

 
 Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme, NAVTEQ, Geonames.org, and other contributors  

Figure 9.3: Urban Waste Water Treatment Plants (UWWTP) located within 1 km and 2 km of the 
Irish coast. 
(Source: EPA, 2013).  

Discharges from marine-based industry (e.g. shipping and recreational/leisure boating activities) also 
introduce microbial pathogens to the marine environment. Discharges to ports, marinas and other coastal 
facilities is another possible source of microbiological contamination, with activities associated with boat 
movements in the vicinity of shellfish areas suggested as a potential source of faecal contamination in 
some of Ireland’s designated shellfish areas (DEHLG, 2009).  

In addition the World Health Organisation (WHO, 1999) has identified bather contamination as one of the 
most important sources of human faecal contamination in bathing waters. However, in Ireland bather 
density is generally very low and this is not considered to be a principal pollution source (EPA, 2013).  

Other sources such as wild animals may also contribute to levels of microbial pathogens in the marine 
environment (OSPAR, 2009).  
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9.4 ENVIRONMENTAL IMPACTS OF THE PRESSURE 

Exposure to seawater contaminated with high
19

 levels of intestinal Enterococci and E. coli can have 
adverse effects on human health. The effects of infection commonly manifest themselves as 
gastrointestinal and respiratory illnesses, the primary symptoms of which are diarrhoea, vomiting and 
acute respiratory infections (OSPAR, 2009). 

Some pathogens can cause significant health impacts in humans even at comparatively low 
concentrations (e.g. hepatitis A virus), while others need to be ingested in high concentrations to be 
harmful such as the bacterium Vibrio parahaemolyticus which causes gastrointestinal illness (OSPAR, 
2009).  

The consumption of raw bivalve shellfish, such as oysters, mussels, cockles and clams has also been 
implicated in outbreaks of some infectious diseases. In Europe the most common illnesses associated 
with bivalve mollusc consumption is gastroenteritis caused by norovirus. Less commonly, gastroenteritis 
caused by Vibrio parahaemolyticus and hepatitis caused by the hepatitis A virus (HAV) are reported. Other 
gastroenteric viruses, (astroviruses and parvoviruses), parasites (Crypstosporidium) and bacteria 
(Escherichia coli O157:H7, Shigella, Plesiomonas, Listeria) have occasionally been detected in shellfish or 
implicated in shellfish-related outbreaks but the significance of their presence as a reflection of water 
quality is unclear (OSPAR, 2009).  

9.5 LEVEL OF PRESSURE  

9.5.1 Bathing Waters 

The overall quality of Ireland’s bathing water is high. Approximately 98.4% of identified coastal bathing 
waters met the mandatory standards and were classified as being of ‘sufficient’ water quality status in both 
2010 and 2011. Simultaneously, 84.1% of bathing waters met the higher guideline standard and were 
classified as being of ‘good’ status in 2011. In 2010, however, 92.6% of bathing waters had achieved the 
guideline standard, but the difference was largely a consequence of a change in reporting parameters, 
combined with unfavourable summer weather conditions (EPA, 2012b).  

Over the period 2001 to 2011, overall compliance with bathing water standards has remained relatively 
stable. Compliance with the mandatory standard remained high at 93% or greater throughout the 
assessment period, while achievement of the guideline standard was steady at 80% or greater. 

Year-to-year variation in compliance with the bathing water standards is likely to be influenced by factors 
such as weather, climate and environmental conditions (e.g. turbidity and amount of organic matter) 
(OSPAR, 2009). Preliminary results from the 2012 bathing season indicates a drop in the number of 
beaches achieving good status from 127 to 84. The reduction in compliance is thought to be a result of 
unusually high rainfall in the south-west of Ireland - of the order of 2-3 times the normal summer 30-year 
average - causing extensive low level contamination of mainly E. coli.   

The future trend in bathing water quality, as estimated for the period 2014 to 2021, is expected to remain 
stable with no significant changes in the patterns of bacterial contamination likely to be observed (EPA 
2012, pers. comm.). 
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 Intestinal Enterococci are shown to have adverse effects at levels >400 IE/100ml (WHO, 2003) while the EU satisfactory bathing 

water standard for Escherichia coli is currently 2000 E.Coli/100ml.  
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9.5.2 Shellfish Waters 

From 2009 to 2011, 65.1% of designated shellfish waters achieved the guideline standard for E. coli in 
shellfish flesh.  

Year-to-year variation in the overall level of compliance at designated sites was evident, but is likely to be 
a consequence of the small sample size (four, taken quarterly), combined with variable environmental 
factors (e.g. rainfall) (Marine Institute, 2010). 

There are presently only three successive years of data on shellfish water quality, providing an inadequate 
basis for an evaluation of temporal trends. 

9.6 ASSESSMENT OF CURRENT STATUS 

Over the past 10 years the quality of bathing water in Ireland has remained high, with the majority of 
designated bathing waters meeting required EU standards. Monitoring results indicate that there is little 
risk to bathers’ health from microbial contamination in Ireland’s designated bathing areas (EPA, 2012a). 

The SWD has a guide value but no mandatory levels, making it difficult to judge the pressure status in a 
consistent manner. However, occasionally illness outbreaks associated with the consumption of virus 
contaminated bivalve shellfish have been reported and microbial pathogens are therefore currently 
considered to be a significant pressure in Irish bivalve shellfish waters (Marine Institute 2012, pers. 
comm.).  

9.7 INFORMATION GAPS 

The introduction of new assessment parameters and the adoption of the revised bathing water 
classification from 2015 are likely to result in a realignment of compliance standards. The standards set for 
reaching the status of ‘excellent’, for example, are approximately twice as stringent as the current ‘guide 
values’. The introduction of the new Bathing Water Quality Regulations is therefore likely to result in a 
decrease in Ireland’s current high level of compliance, with approximately nine coastal water bodies 
expected to result in poor water quality status unless there are improvements in wastewater infrastructure.  

Current arrangements for assessing pressures under the SWD are limited because of the low sampling 
frequency preventing robust and reliable temporal trend analysis (Marine Institute 2012, pers. comm.). 

The magnitude and distribution of microbiological contamination in the marine environment is variable and 
can be strongly influenced by weather and environmental conditions (OSPAR, 2009), which should be 
carefully considered when evaluating temporal differences in microbial occurrence.  

The assessment of microbial pathogens in Irish waters is based on bathing water and shellfish water 
monitoring which is only representative of microbial pathogen populations in near-shore waters. Microbial 
pathogen occurrence, interactions and impacts in open (marine) waters remains unknown. 
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10 MARINE LITTER 

10.1 INTRODUCTION  

The internationally agreed definition of marine litter, developed by the United Nations Environment 
Programme (UNEP, 2005) is:   

“... any persistent, manufactured or processed solid material discarded, disposed of or abandoned in the 
marine and coastal environment. Marine litter consists of items that have been made or used by people 
and deliberately discarded into the sea or rivers or on beaches; brought indirectly to the sea with rivers, 
sewage, storm water or winds; accidentally lost, including material lost at sea in bad weather (fishing gear, 
cargo); or deliberately left by people on beaches and shores.” 

Marine litter is a problem that can affect the seabed, the water column and the coastline. It can pose a risk 
to a wide range of marine organisms such as seabirds, marine mammals and turtles through ingestion and 
entanglement (OSPAR, 2010a).   

The Characteristics of GES for marine litter (Descriptor 10) are: 

 

 

 

Note: Degradation products of litter include small plastic particles and micro plastic particles. 

10.2 REPORTING APPROACH, INFORMATION AND METHODOLOGIES 

In Ireland, beach litter is monitored at four fixed locations (Figure 10.1) four times annually as part of the 
OSPAR Beach Litter Monitoring Programme. A monitoring site is located on the north-east, south-east, 
south and west coasts. Sampling throughout the year is designed to detect possible seasonal variations in 
litter amounts and composition. To date, Ireland has carried out two rounds of surveys, one in 2008/2009 
and the second in 2011.  

Data on seabed litter are collected as part of the International Bottom Trawl Surveys (IBTS). The primary 
purpose of the IBTS is to sample fish populations in support of fisheries management, but the weight and 
composition of any incidentally-caught litter is also recorded.  Ireland contributes to the IBTS through the 
Irish Groundfish Survey (IGFS) which has been systematically collecting data on recovered seabed litter 
since 2010. The IGFS surveys are carried out between October and December each year and cover an 
area that extends around southern, western and northern Irish waters (Figure 10.2), but no sampling is 
undertaken to the east (Irish Sea). 

 

The amount of litter, and its degradation products
*
, on coastlines and in the marine environment is 

reducing over time and are at levels which do not result in harmful effects to the coastal or marine 
environment.  



Marine Strategy Framework Directive Initial Assessment, GES and Targets and Indicators 

MGE0319Rp0039 84 Rev F01 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10.2: Area covered by the Irish Groundfish Survey.  
(modified from Marine Institute, 2012b).  

Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme, NAVTEQ, Geonames.org, and other contributors  

 

Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme, NAVTEQ, Geonames.org, and other contributors  

 Figure 10.1: Location of Ireland’s beach litter survey 
sites.  
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10.3 ACTIVITIES CONTRIBUTING TO/CAUSING THE PRESSURE 

Based on indicator items, the main sources of litter recovered from beaches in Ireland are tourism, 
sewage, shipping and fishing. Beach litter surveys have shown that the vast majority of Irish coastal litter 
items are composed of plastic (at least 90%) while other frequently encountered materials include metal, 
paper, sanitary items and wood (An Taisce 2009; 2012).  

The categorisation of litter recovered from the seabed does not, at present, allow an assignment to a 
particular sector or industry, but it is thought that both shore and seabed litter originate from the same 
sources. 

10.4 ENVIRONMENTAL IMPACTS OF THE PRESSURE 

The impacts of marine litter are wide-ranging and extend across the subtidal seabed, the water column 
and the seashore. It can pose a direct risk to marine organisms such as seabirds, marine mammals and 
turtles through ingestion or entanglement (OSPAR, 2010a). The relationship between the types and 
amounts of marine litter in the environment and the degree of harm caused at a population and/or 
individual level are not, however, fully understood. 

Current evidence suggests that the impacts on cetacean and seal populations in Irish waters are minimal. 
Plastic items have occasionally been recovered from cetaceans and seal carcases during post-mortem 
examination, but the direct role that these ingested items play in mammal mortality cannot usually be 
determined (NPWS, 2012, pers. comm.).  

10.5 LEVEL OF PRESSURE  

10.5.1 Shore Litter  

In 2008/2009, an average of 247 litter items per 100 m was recovered from Irish beaches. Repeat surveys 
in 2011 indicate that the number of litter items on Irish beaches has decreased, with an average of 181 
litter items collected per 100 m. The apparent reduction is, however, due in part to the uncovering of a 
large amount of previously buried litter on one of the beaches surveyed in 2008/2009 as a consequence of 
a river channel realignment.  

At all four survey locations, the number and composition of litter items was variable and influenced by 
seasonal conditions and a proximity to urban areas. In both sampling periods the April survey yielded the 
greatest amount of litter (Figure 10.3). Based on indicator items found on the beaches to the west, south 
and southeast of Ireland, litter associated with the fishing industry dominated, while the beach to the east 
of Ireland, which is in close proximity to major centres of population, was characterised by items largely 
related to tourism. 

In general, the distribution of litter in the marine environment is strongly influenced by temporal variation in 
weather (predominantly wind) and/or water movement (e.g. tidal movement and swell). Seasonal 
fluctuations in these have prevented the determination of any patterns in litter accumulation (European 
Commission, 2011). In addition, Ireland only holds data for two survey periods at present, which is 
insufficient to establish trends in litter distribution and composition. 
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Figure 10.3: Comparison of results of litter survey in 2008/2009 and 2011.  
(Source: An Taisce, 2012). 

 

10.5.2 Water Column And Sea Surface Litter 

There is insufficient information on the occurrence of marine litter in the water column and on the surface 
of open sea within the Irish Assessment Area to allow an assessment of the level of the pressure.  

10.5.3 Seabed Litter 

Based on the recovery of litter items from the IGFS, combining data for two years (2010 and 2011), the 
average seabed litter density by weight is 0.99 kg km

-2
, of which the primary materials (in descending 

order by weight) were plastic, wood, metal and paper.  

Abundance and distribution of marine litter on the seabed exhibits considerable spatial variability. Taken 
separately or combined the 2010 and 2011 surveys, indicated areas of possible increased accumulation, 
or “litter hotspots” (Figure 10.4), in particular to the southeast, where possible density hotspots were 
observed. These areas may reflect spatially distinct hydrodynamic or geomorphic characteristics, or levels 
of human activity which promote a greater amount of litter accumulation.  

Litter was frequently observed off Ireland’s south and south-west coast but no obvious areas of 
accumulation were encountered. Areas of increased litter density were observed to the north and north-
west of Ireland in the IGFS 2011 survey, with a single haul consisting of 27.55 kg of plastic. 
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Figure 10.4: Density of seabed litter (by weight) recovered in 2010 and 2011 by the Irish Groundfish Survey.  
(Source: Marine Institute, 2010-2011). 

Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme, NAVTEQ, Geonames.org, and other contributors  
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10.6 ASSESSMENT OF CURRENT STATUS 

At present, the relationship between the types and amounts of marine litter in the environment and the 
degree of harm caused to marine habitats, communities or populations is not fully understood and an 
assessment of current status of the pressure cannot be undertaken.  

For future assessments Ireland has proposed the adoption of the following targets:  

 

 

 

 

10.7 INFORMATION GAPS 

To date, there have been no assessments of the environmental impacts of marine litter in Irish waters and 
there is little quantitative or qualitative information on the possible adverse effects on marine organisms at 
the population and community level. Impacts from ingestion and entanglement are known to be a source 
of mortality among a range of marine species, which includes marine mammals, seabirds and benthic 
crustaceans, but there are no data beyond observations of mortality of individuals and some limited 
studies examining the impact of ghost fishing.  

Both the OSPAR beach monitoring and the IGFS data sets are inadequate to determine trends in litter 
concentration or distribution and provide little indication of the variability, in litter movement and 
distribution. From the perspective of scale, the Irish coastline is approximately 10,139 km

20
 in length, but 

only 4 km of coastline is presently being monitored for beach litter as part of OSPAR beach litter surveys 
(An Taisce, 2012).  

Surveys of litter loads on the seabed have been conducted using the IGFS. This method is recognised as 
an acceptable sampling technique, but is nonetheless designed to catch demersal fish over a range of 
seabed types and is highly likely to vary in its efficiency at recovering certain types of litter, resulting in an 
underestimate of the true quantity of litter present on the sea floor. For this reason the IGFS results are 
most appropriately used as an estimate of relative rather than absolute densities of seabed litter.  

Even with a longer time-series than the currently available two year dataset, concerns remain that the 
determination of temporal trends may be confounded by the complex interactions between 
hydrodynamics, seabed morphology and meteorological events.  

To date, there have been no assessments of litter in the water column or on the open sea surface in Irish 
waters. Floating litter has the potential to exert adverse impacts at all levels of the marine environment. 
Harm is caused by direct ingestion or by entanglement, but a process of degradation may give rise to the 
conversion to micro-litter particles, of which the impacts are little understood. In addition, floating litter 
could potentially, act as a vector for the translocation of alien (invasive) species (Piha et al., 2011).  
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 Resolution OSI 1:50,000 

Target 1: A reduction in the number of visible litter items within specific categories/types on 
coastlines. 

Target 2: Reduced levels of litter (plastic particles) in fulmar stomachs. 
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11 UNDERWATER NOISE 

11.1 INTRODUCTION 

Underwater noise is categorised as either impulsive or continuous (Commission Decision 2010/477/EU). 
Impulsive noise is defined as: 

“One or more sound pulses, each of short duration and with long gaps
21

 of no significant sound emission 
between pulses” (Van der Graaf et al., 2012). 

Continuous or ambient noise is commonly defined as: 

“Background noise without distinguishable sources” (Van der Graaf et al., 2012).  

For the MSFD assessment potentially harmful effects in the marine environment are considered to occur 
within the 10 Hz to 10,000 Hz frequency range (Commission Decision 2010/477/EU). 

The characteristics of Good Environmental Status (GES) for underwater noise (Descriptor 11) are: 

 

 

 

 

 

 

 

11.2 REPORTING APPROACH, INFORMATION AND METHODOLOGIES 

The data used to assess the occurrence of impulsive sound in the Assessment Area is taken from a 
register of seismic activity relating to the oil and gas survey activity between 2000 and 2011 (Beck et al., 
2012). At present there is little information available on other impulsive sound generating activities such as 
sonar, pile driving, acoustic deterrent devices and explosives. Future trends are derived from the 
scenarios developed in four Strategic Environmental Assessments (SEA) on oil and gas activity in 
Ireland’s marine waters. These cover periods between 2010 and 2016 for the Rockall Basin, and 2011 and 
2020 for the Irish and Celtic Seas (PAD, 2006; 2007; 2008; 2011). 

Two research projects which examine the levels of seismic activity
22

 (Beck et al., 2012) and the spatio-
temporal distribution of underwater noise

23
 (Folegot et al., 2013) have been carried out in the Irish 

                                                      

21
 The interval should be a minimum of three times the duration of the sound pulse. 

Loud, low and mid frequency impulsive sounds and continuous low frequency sounds introduced into 
the marine environment through human activities do not have adverse effects on marine 
ecosystems: 

 Human activities introducing loud, low and mid-frequency impulsive sounds into the marine 
environment are managed to the extent that no significant long-term adverse effects are incurred 
at the population level, or specifically to vulnerable / threatened species and key functional 
groups. 

 Continuous low frequency sound inputs do not pose a significant risk to marine life at the 
population level, or specifically to vulnerable / threatened species and key functional groups. 
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Assessment Area. Data from international vessel tracking systems for both commercial shipping and 
fishing have also been combined with maps of cetacean distribution to determine interactions and the 
resulting risk to cetacean populations.  

11.3 ACTIVITIES CONTRIBUTING TO/CAUSING THE PRESSURE 

The major sources of underwater sound are: 

 Vessel movements, including commercial shipping, ferry operations, fishing and research vessel 
movements. 

 Non-renewable energy activities, including seismic surveying for oil and gas exploration. Vessel 
movements are also associated with this sector. 

 Coastal infrastructure activities, including pile-driving and the use of explosives for construction; 
maintenance and capital dredging.  

11.4 ENVIRONMENTAL IMPACTS OF THE PRESSURE 

At present there is insufficient information to determine the full extent of sound generating activities and 
the corresponding environmental impacts in Irish marine waters. Ongoing work is expected to provide 
greater clarity on the pressure and increase knowledge on the vulnerability of marine species. 

11.5 LEVEL OF PRESSURE 

11.5.1 Impulsive sound 

Between the years 2000 and 2011, a total of 44 seismic surveys were conducted in the Irish Assessment 
Area. Both two and three dimensional surveys have been undertaken, with peaks for 2D activity occurring 
in 2000 and between 2005 and 2008, while peaks in 3D surveying occurred in 2000 and 2011. The spatial 
distribution of activity reflects offshore oil and gas exploration and extends across offshore areas from the 
south-west to the north-west Irish Atlantic seaboard, together with locations parallel to the southern Irish 
coast (Figure 11.1). 

The proportion of Assessment Area  which is subject to raised levels of impulsive sounds (intensity and 
frequency) is thought to be less than 1%, although the number of active offshore authorisations has been 
steadily increasing since 2002 and reached a total of 45 in 2011. The greatest number of authorisations 
was granted in 2011, indicating a possible increasing trend in activity. 

11.5.2 Continuous sound 

Engine sounds during vessel movements are considered to be the main source of continuous sound in 
coastal areas, fishing grounds and around the shipping routes (Figure 11.2). A quantitative evaluation of 
the proportion of the Assessment Area subject to raised levels of continuous low frequency sound is 
currently not possible due to difficulties in identifying discernible impacts and in establishing harmful sound 
level thresholds. 

                                                                                                                                                                      

22
 www.monitoringoceannoise.com 

23
 http://oceansoundmaps.ucc.ie/ 

https://webmail.rpsgroup.com/owa/redir.aspx?C=6JFC-VMvZkiiE3PJxHynvBADx4CcX88I5bafMF3KHvW9oXtzSN-jjfqDULWgf88ILrVJQUqh4GE.&URL=http%3a%2f%2fwww.monitoringoceannoise.com
http://oceansoundmaps.ucc.ie/
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Figure 11.1: Seismic survey intensity represented as bang days in the Irish Assessment Area for 
the period 2000-2011.  
(Source: Beck et al., 2012). 

 

Note: Red = ship dwell time longer than 1 hour and blue = ship dwell time less than 1 hour. 

Figure 11.2: Shipping and fishing vessel movement in the Irish Assessment Area in 2011. 
(Source: Coastguard, DTTAS, 2011; Marine Insitute, 2013). 
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11.6 ASSESSMENT OF CURRENT STATUS 

Targets and indicators for the determination of the status of the noise pressure in relation to GES have not 
yet been established. It is anticipated that threshold levels that distinguish between sound and harmful 
noise levels will be developed as more information becomes available on the interaction between the 
sources of sound and marine ecological components. 

11.7 INFORMATION GAPS 

The work to date on impulsive sound relates to seismic surveys only, quantified only by the number of 
days when survey activity is occurring. Future analysis is expected to be improved by the incorporation of 
a measure of the magnitude of the sound pulse that is generated by the survey equipment. 

Current studies have only considered seismic survey sources of impulsive sound. Other possible sources, 
such as sonar, pile driving, acoustic deterrent devices and explosives have not been included in this 
assessment due to a lack of data availability. 

Information on the sources, magnitude, distribution and impacts of continuous sound in the Irish marine 
environment is limited. Research currently being undertaken is intended to support the development of 
‘risk-based’ noise monitoring programmes, incorporating the establishment of baselines and the 
determination of trends. 
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12 ECONOMIC AND SOCIAL ANALYSIS   

12.1 INTRODUCTION 

Article 8.1(c) of the MSFD requires that Member States carry out an economic and social analysis of the 
use of their marine waters and an assessment of the cost of degradation of the marine environment.  

Table 12.1 summarises the economic sectors that were analysed as part of the economic and social 
analysis undertaken for Ireland’s Initial Assessment. In addition to the sector analysis, the cost of 
degradation was also assessed.  

Table 12.1: Summary of economic sectors analysed for the economic and social assessment. 

Marine Sector Methodology* 
Period for 
Reporting 

Proportion of 
Ireland's 

Marine Waters 
Affected 

Confidence 
Level for 

Each 
Assessment 

Aquaculture 
Marine Water 
Accounts 

Characteristics and 
Trend analysis: 
2003-2020 
 
Production value: 
2007 
 
Added value: 2007 
 
Employment: 2007 
 
Other socio-
economic indicators: 
2007 

<1% High 

Sea fisheries 
Marine Water 
Accounts 

n/a n/a 

Seafood processing 
Marine Water 
Accounts 

n/a n/a 

Marine biotechnology 
and bio-products 

Marine Water 
Accounts 

n/a n/a 

Marine renewable 
energy 

Marine Water 
Accounts 

<1% High 

Marine oil and gas 
exploration and 
production 

Marine Water 
Accounts 

<1% High 

Shipping and maritime 
services 

Marine Water 
Accounts 

n/a n/a 

Marine research 
Marine Water 
Accounts 

n/a n/a 

Marine social activities 
Marine Water 
Accounts 

n/a n/a 

Wastewater 
Ecosystem 
Service Approach 

Characteristics and 
Trend analysis: 
2000-2010 
 
Ecosystem Service 
Value: 2011 
 

n/a n/a 

*For further information the methodology refer to the European Commission Working Group on Economic and Social 
Assessment, Economic and Social Analysis for the Initial Assessment for the Marine Strategy Framework Directive: A Guidance 
Document, 21 December 2010. Available at: 
https://www.havochvatten.se/download/18.64f5b3211343cffddb2800021986/Final+report+WG+ESA+Guidance+Document+no+

1.pdf. 

The aim of the economic and social assessment is to estimate the potential welfare impacts of a number 
of hypothetical marine environment degradation scenarios that could become real should the MSFD not 
be implemented in full. The assessment takes account of the various stakeholders in the marine 
environment which include individuals, industry, non-governmenal organisations (NGOs) and state 
organisations. For the purposes of the MSFD there is no explicit distinction between ‘economic’ and 
‘social’ analysis.  

https://www.havochvatten.se/download/18.64f5b3211343cffddb2800021986/Final+report+WG+ESA+Guidance+Document+no+1.pdf
https://www.havochvatten.se/download/18.64f5b3211343cffddb2800021986/Final+report+WG+ESA+Guidance+Document+no+1.pdf
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The ‘cost of degradation’ element of the Directive is an attempt to assess how marine ecosystems will 
evolve when the MSFD is implemented and what their state might be should the MSFD not be 
implemented in full. 

12.2 METHODOLOGY 

The main method of analysis used for the economic and social assessment was the marine water 
accounts method. This approach first examined the economic sectors that are actively using Ireland’s 
marine waters and then subsequently determined the economic benefits derived from the identified 
individual sectors. Following this, the impacts of these sectors on Ireland’s marine waters were 
determined. The analysis of activities for the economic and social assessment using the marine water 
accounts method consisted of four stages: 

1. The marine industries that are part of the Irish marine or ocean economy were defined; 

2. The marine sub-sectors for which there is publicly available data (for example, sectors within 
national input-output tables) were identified; 

3. The proportion of economic activity that is marine-based was estimated; and 

4. The levels of turnover, employment, value-added (GDP), were recorded for each industry identified 
as forming part of the marine sector. 

Data used to inform the economic and social assessment was collated from various sources and in 
particular the Central Statistics Office (CSO) Census of Industrial Production and Annual Service Enquiry 
databases. Additional, targeted surveys, designed by the Socio Economic Marine Research Unit (SEMRU) 
in NUI Galway, were also used to collect information to inform the assessment.  

A second method of analysis, referred to as the ecosystem service approach, was used specifically for the 
assessment of the wastewater treatment activities that take place on Ireland’s coast and for assessing the 
cost of degradation. While the treatment of waste water is an important sector within the marine economy, 
the value of the output from this service is reflected in the value of the service provided by the marine 
environment in the final treatment of the water rather than in the value or turnover or gross value added 
(GVA) from the enterprises involved. For this reason the ecosystem service approach rather than the 
marine accounts approach is used to put a value on the contribution from this activity. All other sectors 
that use the marine environment directly or indirectly are assessed in terms of turnover, value added and 
employment.  

The ecosystem services of concern in Irish marine waters were identified based on the descriptors in the 
MSFD and the impact these services have on people’s well-being was addressed using a choice 
experiment approach. When assessing the impact of ecosystem services on human welfare, it is critical to 
focus on the benefits generated by these services - as this is what affects human welfare directly. It is the 
benefits rather than the services, per se, that are to be valued. Therefore, while the marine accounts 
approach allows us to quantify the economic activity that is marine-based in Ireland, it is the ecosystem 
service approach that is used to estimate the cost of degradation should the MSFD not be implemented. 
This process (using the choice experiment) allows us to estimate the economic impact on society resulting 
from a loss in welfare from the reduction in the benefits derived from the marine ecosystems.  

The ecosystem service approach involves classifying marine ecosystems and their associated services in 
the relevant marine area. In carrying out the ecosystem service approach, firstly the value of each of the 
ecosystem services across a range of marine types (e.g. estuaries, open water, beaches, seabed, etc.) 
was quantified and then, using different scenarios, an estimate was made of how much of these services 
would be lost under a business as usual situation. This will be the cost of degradation should the MSFD 
not be implemented.  
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12.3 PRESSURES CAUSED BY HUMAN ACTIVITIES 

The main pressures originating from the economic sectors and associated activities considered in the 
socio-economic assessment were determined by literature review and the application of expert judgement.   

12.4 AQUACULTURE 

The economic and social assessment for aquaculture focused on finfish and shellfish activities. The finfish 
group includes salmon, trout (sea reared) and arctic char and is mainly found on the western seaboard. 
The shellfish group includes mussels, pacific and native oysters, clams, scallops, abalone and sea urchins 
with activities widely distributed around the coast of Ireland.   

The total value of shellfish production in Ireland in 2007 was €47.2 million, while finfish production was 
valued at €58.4 million. This gives a combined aquaculture production value of €105.6 million. Aquaculture 
employed 1,981 individuals in 2007. Of these, 686 were employed full-time, 478 were employed part-time, 
and 817 were employed on a seasonal basis. Combining these figures gives a full time equivalent (FTE) 
figure of 1,061 individuals being employed by aquaculture in 2007. 

The three main pressures exerted on the environment as a result of the activities associated with this 
industry are introduction of non-indigenous species, physical loss and nutrient and organic enrichment. 

12.5 SEA FISHERIES 

Fishing communities are distributed around the coast of Ireland, but centred particularly around the fishing 
harbours of Killybegs, Co. Donegal, Ros an Mhil, Co. Galway, An Daingean, Co. Kerry, Castletownbere, 
Co. Cork, Dunmore East, Co. Waterford and Howth, Co. Dublin (Figure 12.1). In 2007, the Irish fishing 
fleet comprised 1,700 vessels with a total capacity of 81,600 tonnes and a total engine power of 207,000 
kW. 

 

Figure 12.1: Location of Ireland’s main fishing ports. 
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The 2011 fishing opportunities for the international fleets operating in the waters around Ireland were 
937,924 tonnes of fish, with an estimated landed value of €1.04 billion.  Ireland’s share of these fishing 
opportunities represents 21% by tonnage and 17% (€177 million) by value. Annual turnover projections for 
Irish Seafood sector (Fisheries, Aquaculture & Seafood processing) is €1,000 million by 2020 (DAFM, 
2012). Commercial fishing contributed an estimated €100.3 million in Gross Value Added to the Irish 
economy in 2007 with sea fisheries employing 2,200 full time equivalent individuals in 2007. In the 2006 
Irish Census of Population, 1,717 persons declared that their main occupation was in fishing or fishing 
related industries. 

Table 12.2 summarises the fishing segments active in Irish marine waters and the main target species 
that are the focus of the segments. The three main pressures considered to result from the sea fisheries 
industry are extraction of species (fish and shellfish), extraction of other species, and physical damage 
(abrasion).  

Table 12.2: Fishing segments and target species. 

Fishing Segments 
Main Target Species 

Fin Fish Shellfish 

Pelagic Mackerel Lobster 

Polyvalent Herring Dublin Bay prawns 

Beam-trawl Horse Mackerel Mussels 

Specific Blue Whiting Scallops 

 Monkfish Razor Clams 

 Megrim  

 Haddock  

 Whiting,  

 Cod,  

 Sole  

 Plaice  

 

12.6 SEAFOOD PROCESSING 

Seafood processing can be divided into finfish and shellfish processing and includes both wild and farmed 
product. Seafood processing activities are distributed around the coast of Ireland, but are particularly 
concentrated around the six commercial fishing harbours of Killybegs, Co. Donegal, Ross a Mhil, Co. 
Galway, Daingean, Co. Kerry, Castletownbere, Co. Cork, Dunmore East, Co. Waterford, and Howth in Co. 
Dublin. Port Authorities and fishing ports in Ireland are indicated in Figure 12.1.  

The turnover generated by Ireland’s seafood processing companies in the handling, processing and 
distribution of fish in 2007 was €395.5 million. Approximately €280 million of this was from the processing 
of seafood for export. Seafood processing added an estimated €88.2 million in Gross Value Added in 2007 
with the Irish seafood processing industry employing 2,090 full-time equivalent individuals in the handling, 
processing and distributing of fish in 2007.  

The pressures associated with seafood processing were assessed as part of the sea fisheries and 
aquaculture economic and social assessments. 

12.7 MARINE BIOTECHNOLOGY AND BIO-PRODUCTS 

Marine biotechnology, the extraction of value added products and processes from marine organisms, finds 
economic applications in novel drug development, bio-medical devices, food ingredients and industrial 
chemicals. Ireland’s emerging marine biotechnology industry is diverse, spanning different industry sectors 
and contributing to an array of novel products and processes. Marine biotech and bio-products can be 
divided into three distinct economic sub-sectors comprising: 
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 Seaweed harvesting,  

 Seaweed products and  

 Marine derived bio-products. 

The high-growth industry sectors of pharmaceuticals, bio-pharma, medical devices, advanced materials, 
food and food ingredients have a strong presence in Ireland; and have become increasingly research 
intensive.  

The turnover generated by the marine biotechnology and bio-products industry in 2007 was €18 million 
with exports, mainly to the UK, Spain, France, and the US, accounting for over one third of this figure. The 
gross value added to the Irish economy was €8.6 million. It is estimated that a total of 185 people are 
employed in the seaweed-based biotechnology industry. 

The two main pressures considered to be exerted on the environment as a result of the activities 
associated with the biotechnology and bio-products industry are biological disturbance and physical 
damage. 

12.8 MARINE RENEWABLE ENERGY 

Ireland’s offshore renewable energy resources have the potential to offer a source of clean, green energy 
along with new commercial opportunities (services), provided the technologies become commercially 
viable. Ireland’s renewable energy resources, both onshore and offshore, are significantly greater than the 
national energy requirement and offer an export opportunity. The three primary marine renewable energy 
activities of current relevance are: 

 Offshore wind energy production, 

 Wave energy production (pre-commercial) and  

 Tidal energy production (pre-commercial). 

The offshore wind energy industry is, in the main, a non-indigenous industry importing technological know-
how and equipment to harness Ireland’s natural wind energy resource. The Irish wave and tidal energy 
industry is a mainly indigenous, knowledge-based and highly innovative group of companies primarily 
focussing on the pre-commercial design stage.  

Energy policy priorities in Ireland are framed in the context of the European energy policy. Under the 
Renewable Energy Directive 2009/28/EC, Ireland is committed to ensure that by 2020 at least 16% of all 
energy consumed in the state is from renewable sources, with a sub-target of 10% in the transport sector.  

Activity in the marine renewables category increased significantly between 2003 and 2007, particularly in 
terms of investment and employment. Investment from both Irish and International companies increased 
from €18 million in 2003 to €101 million in 2007. Employment increased ten-fold from 10 full time 
equivalent (FTE) employees in 2003 to 101 FTE in 2007.  

The three main pressures considered to be exerted on the environment as a result of the activities 
associated with the renewable energy industry are physical loss, contamination by hazardous substances 
and underwater noise. 
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12.9 MARINE OIL AND GAS EXPLORATION AND PRODUCTION 

The oil and gas industry in Ireland is made up of two sub-categories, oil and gas exploration, and the 
extraction and production of gas. Ireland has been a producer of gas since the discovery of reserves off 
Kinsale, Co. Cork in 1971. Over the last 40 years, 129 exploration wells have been drilled, mainly off the 
south coast. 

The total investment in exploration activity by the private sector to date is estimated at approximately €3 
billion, resulting in four commercial discoveries; three off Cork and one at the Corrib gas field off the 
northwest Mayo coast (Figure 12.2). Ireland’s offshore gas resources currently supply about 5% of the 
Irish economy’s gas demand. 

 
Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme, NAVTEQ, Geonames.org, and other contributors. 

Figure 12.2: Ireland’s offshore commercial gas fields. 
(Source: PAD, 2013). 

The turnover generated by oil and gas exploration and production was €197.3 million in 2007. The sector 
generated €137 million in gross value added and employed approximately 790 FTE individuals in 2007.  

Ireland’s offshore Atlantic margin is estimated to hold substantial untapped hydrocarbon reserves totalling 
some 10 billion barrels of oil equivalent (oil or gas) (DCENR, 2010). Extensive exploration drilling will be 
required to confirm this estimated potential.  

The three main pressures considered to be exerted on the environment as a result of the marine oil and 
gas exploration and production industry are physical loss, contamination by hazardous substances and 
underwater noise. 
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12.10 SHIPPING AND MARITIME SERVICES 

Shipping and maritime services within Ireland’s marine waters can be divided into two predominant areas; 
(1) shipping and (2) port and maritime logistics. Table 12.3 summarises these activities. 

Table 12.3: Shipping and Maritime Services. 

Shipping Port & Maritime Logistics 

Ship Owners and Operators Shipping Agents and Brokers 

  Ship Management 

  Liner and Port Agents 

  Port Companies 

  Ship Suppliers 

  Container Shipping Services 

  Stevedores 

  Roll-On Roll-Off Operators 

  Load-On Load-Off Operators 

  Custom Clearance/Freight Forwarders 

  Safety and Training  

 

Ireland is critically dependent on maritime shipping and ports and the services they provide. Sea-based 
transport accounted for 99% of the total volume (45 million tonnes) and 95% of the total value (€128 
billion) of the goods traded (imports/ exports) through Irish ports in 2010 (DAFM, 2012). 

The majority of shipping activity occurs around the nine commercial ports on the coast of Ireland; Cork, 
Drogheda, Dublin, Dundalk, Dun Laoghaire, Galway, New Ross, Foynes and Wicklow. Companies 
providing port and maritime services are located across the nine main commercial ports in Ireland. 

The turnover generated by shipping in 2007 was €693 million, of which €294 million was from exports. The 
total gross value added for the shipping sector was €194 million in 2007.The turnover generated by Port 
and Maritime Logistic services was €196 million with the gross value added generated of €134 million. 

Shipping employed 1,149 individuals in 2007 while related Port and Maritime Logistics services employed 
1,045 individuals. This equates to 2,194 full-time equivalent employees in the area. 

The three main pressures considered to be exerted on the marine environment as a result of the shipping 
and maritime services industry are contamination by hazardous substances (including oil), marine litter, 
and the introduction of non-indigenous species. 

12.11 TOURISM AND LEISURE, INCLUDING CRUISES 

Marine based tourism and water-based activities are undertaken all along the coast of Ireland (Figure 
12.3). However, approximately 33% of water-based activity companies are found in the Southwest, in Cork 
and Kerry. Included in marine based tourism is the Irish cruise industry, which is still in its infancy when 
compared to its European counterparts. Figure 12.3 summarises the main activities that are included 
under the tourism and leisure activity category.  
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 Sources: Esri, GEBCO, NOAA, National Geographic, De Lorme, NAVTEQ, Geonames.org, and other contributors  

Figure 12.3: Marine based tourism and water-based activities around the coast of Ireland. 
(Source: Marine Institute).  

 

Table 12.4: Tourism and leisure activities. 

Angling Sea Angling from boats  

Sea Angling from the Shore  

Watersports Sailing at Sea 

Boating at Sea 

Water Skiing/Jet Skiing 

Surfing, Sail Boarding 

Sea Kayaking 

Scuba Diving/Snorkelling 

Other Sea Sports 

Seaside/Resort Trips Swimming in the Sea 

Bird Watching in Coastal Areas 

Whale/Dolphin Watching 

Visiting Coastal Natural Reserves 

Other Trips to the Beach, Seaside and Islands 

Cruise Industry  Main ports of call for cruise liners include: 

 Dublin 

 Cork 

 Waterford  

 Galway  
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The Irish tourism industry contributed an estimated €6.45 billion to the Irish economy in 2007 with marine 
tourism and leisure accounting for 7% of this figure. Irish sea-angling has a well-established international 
market.  

Marine-based tourism and leisure generated a turnover of €989.3 million in 2007 (the cruise industry 
generated €29 billion in total economic benefits for Europe in 2007, with an estimated €45.3 million in total 
cruise liner related expenditure in Ireland). Marine-based tourism and leisure supported 5,836 full-time 
equivalent individuals in employment in 2007. 

The three main pressures exerted on the marine environment as a result of the tourism and leisure 
industry are extraction of species through recreational and sporting activities, the introduction of non-
indigenous species or their translocation, and marine litter. 

12.12 MARINE RESEARCH 

Marine research in Ireland is primarily carried out by third level institutes and State Agencies such as the 
Marine Institute, Bord Iascaigh Mhara, the Environmental Protection Agency and the National Parks and 
Wildlife Service. In particular, spatial clusters of organisations involved in marine research have emerged 
in Galway due to the presence of the NUI Galway and the Marine Institute as well as in Cork due to the 
presence of University College Cork. 

In 2007, Irish marine research received €22.7 million in funding from both international and domestic 
sources. Approximately 90% of this funding was granted to third level and public sector agencies. The 
remaining 10% was either grant aided to industry or the industry’s own contribution. The main areas of 
research that received funding were capacity building, infrastructure, project-based, industry led and 
education and training. 

Using the value of grant funding as a proxy for turnover, marine research activity generated €22.7 million 
in 2007. In the same year, the gross value added for the marine research sector (calculated as employee 
income within the sector) was €5.3 million while 183 individuals were engaged in full-time marine-based 
research. Of these, 64 (35%) were PhD students, 59 (32%) were post-doctoral researchers and 60 (33%) 
were other research staff. 

The three main pressures considered to be exerted on the environment as a result of the marine research 
industry are extraction of species (fish and shellfish), extraction of other species, and underwater noise. 

12.13 WASTEWATER 

Wastewaters are discharged into estuarine and coastal waters around the coast of Ireland (see Figure  
9.3 in Chapter 9 - Microbial Pathogens). Most wastewater discharges take place close to population 
centres in the east and southern part of the island. Wastewater is generally treated to a higher standard 
before being discharged to marine waters in the east coast when compared to the west coast. It is 
estimated that 60% of the State’s wastewater is discharged to marine waters after treatment.  

The information used in the analysis was based on Environmental Protection Agency licences for 
discharges from agglomerations larger than 500 population equivalent (PE) and the Environmental 
Protection Agency annual environment report (EPA, 2012). The extracted information enabled an estimate 
to be generated for the amount of wastewater entering Irish marine waters.  

The value for wastewater treatment for Irish marine waters has been estimated to be at least €295 million 
per year. This is likely to be a significant underestimate due to the amount of wastewater not accounted for 
in the assessment. 
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The most important three pressures resulting from wastewater activities are considered to be nutrient and 
organic enrichment, the introduction of microbial pathogens, and contamination by hazardous substances 
such as synthetic and non-synthetic contaminants.  

12.14 MARINE SOCIAL ACTIVITIES 

Marine social activities cover a wide number of economic areas. For the assessment, outputs from 
existing national and European analytical programmes were used to obtain socio-economic data. The 
marine social and economic indicators identified for the assessment are listed in Table 12.5 and to a large 
extent rely on data obtained from the Small Area Population Statistics (SAPS) of the Irish Census of 
Population. These SAPS were used to define what is referred to as the ‘coastal economy’. 

The definition of Ireland’s coastal economy is drawn up on the basis of a tiered approach of geography 
extending inland from the shorelines of the oceans and seas surrounding the Republic of Ireland. The 
definitions of alternative tiers are based on electoral districts, county boundaries and EU NUTS 3 regions 
(see Figure 12.4)

24
.  

In 2006 the Irish economy was estimated to be worth approximately €177.3 billion in GDP values. The 
GDP (valued at market prices) of the Coastal EU (NUTS 3) regional economy in Ireland (€170,234 million) 
accounted for 96% of all production activity in the state in 2006. In the same year, the agricultural, 
fisheries and forestry sectors in the Irish EU NUTS 3 coastal region contributed €2,530 million in gross 
value added, or 93% of the gross value added produced by the agricultural, fisheries and forestry sector in 
the entire State. Manufacturing, building and construction gross value added was €53,145 million, while 
market and non-market services were valued at €100,809 million gross value added. 

No specific pressures were identified as originating from marine social activities. An example of a pressure 
that might be relevant would be selective extraction of species from recreational fishing in marine and 
estuarine waters in Ireland (for example salmon fishing and sea angling). However, this activity exerts only 
a very small pressure when considered in terms of the entire MSFD marine Assessment Area. 

 

 

 

 

 

 

 

 

 

                                                      

24
 For further discussion of theses coastal definitions see Hynes, S. and Farrelly, N. (2012).  
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Table 12.5: Summary of economic and social indicators. 

Social and Economic Indictors 
Shoreline 
Electoral 
District

a 

Coastal 
County

b NUTS 3
c 

Employment 

Males unemployment rate 9.4% 9.5% 8.7% 

Females unemployment rate 7.8% 8.4% 8.1% 

Other 

Population density (inhabitants per km2) 79 73 59 

Percentage of national population in area 25% 80% 94% 

Primary education only 22.3% 19.0% 19.3% 

Third level education 29.2% 30.0% 29.3% 

Percentage of workforce in professions 34.2% 32.3% 32.5% 

Percentage of workforce in semi and unskilled labour 19.2% 19.2% 19.1% 

Age dependency ratio* 33.8 31.7 31.9 

Lone parents ratio** 17.4 22.0 20.3 

Affluence index*** -0.1 1.6 1.8 

 

Notes:  

*The Age Dependency Ratio is the percentage of the population aged under 15 or over 64 years. 

**Loan Parent Ratio is the percentage of households with children aged under 15 years and headed by a single parent.  

***The affluence index has been developed by Haase and Pratschke (2008), which assigns a score to Electoral Districts in Ireland in 
relation to their relative level of deprivation. The Haase and Pratschke Index uses three dimensions of affluence/disadvantage to 
comprise their index. These are ‘Demographic Profile’, ‘Social Class Composition’ and ‘Labour Market Situation’, each of which uses 
several census based indicators such as age, educational level attained, skill or social class of the head of the household, the 
average number of persons per room, and male and female unemployment rates and others, from which an Index Score is derived. 
A full description of the Index and how it is constructed is available in Haase and Pratschke (2008). 

a: Shoreline Electoral Districts: establishments or population located in an electoral district (ED) that is immediately adjacent to an 
ocean or sea, included estuaries and bays. Of the 3,400 EDs in the country, 628 are Shoreline Electoral Districts 

b: Coastal County: establishments or population located in a county that has a shoreline of any length adjacent to an ocean or sea, 
included estuaries and bays. 15 of the 26 counties in the Republic of Ireland are Coastal Counties. 

c: European NUTS 3 Coastal Region: a standard statistical regions (EU NUTS level 3), where at least half of the population is within 
50 km of the shoreline.  
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Figure 12.4: Spatial categorisation of alternative coastal tiers. 
(Source: OSi, 2013; CSO, 2013). 

12.15 COST OF DEGRADATION 

The cost of degradation is an evaluation of how marine ecosystems will evolve when the MSFD is 
implemented and what their state might be should the MSFD not be implemented in full. The approach 
used to carry out the evaluation follows an established methodology and technical terms are explained in 
the glossary. 

The Choice Experiment (CE) evaluation technique was used to measure the welfare impact in the event 
that the MSFD is not fully implemented. The CE framework examines a set of scenarios and predicts the 
outcomes as possible future states of the marine environment. In order to obtain information relating to the 
Irish publics’ attitudes towards different features of the Irish marine environment and, in particular, to 
estimate the welfare impacts resulting from possible future changes to this environment using the CE 
approach, a survey of 817 individuals living in Ireland was conducted between September 2012 and 
November 2012. A quota controlled sampling procedure was followed to ensure that the survey was 
nationally representative for the population aged 18 years and above.  
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Each respondent was asked to identify a preferred marine environment choice among a given set of 
alternatives. The choice experiment modelling framework is used to estimate the potential welfare impacts 
of a number of hypothetical marine environment degradation scenarios that could become real should the 
MSFD not be implemented in full (these scenarios incorporate a best guess of how ecosystems will evolve 
when the MSFD is implemented, or what their alternative state might be should the MSFD not be 
implemented). Attribute selection in the CE was based on the descriptors in the MSFD. The final attributes 
used in the CE are summarised in Table 12.6. 

The payment vehicle (the cost attribute) used in the CE was an increase in general taxation, reflecting the 
fact that marine policy and programmes are generally paid for through this avenue. Participants in the 
focus groups also indicated that taxation was their preferred payment option. The tax levels used in the 
CE were €5, €10, €20, €30, €45 and €70 per annum with a baseline of no increase.  

In the CE framework, the marine environment was broken down into its component attributes, which were 
presented to respondents as a set combination of the attributes. Respondents were then presented with a 
sequence of these choice sets, each containing alternative descriptions of the marine environment, 
differentiated by their attributes and level of degradation from low to high (see Table 12.7). Respondents 
were then asked to state their preferred alternative within the choice set. By observing and modelling how 
respondents change their preferred option in response to the changes in the levels of the attributes, it was 
possible to determine how people assessed their choices when considering the marine environment 
attributes (Bennett and Adamowicz, 2001). The results of the Cost of Degradation CE are presented in 
Table 12.7.  

The welfare impact of a change in the marine environmental attributes from the status quo scenario to 
three possible future scenarios representing a low level of degradation to the marine environment, a 
medium level of degradation to the marine environment and a high level of degradation to the marine 
environment were calculated. Results of the scenarios are shown in Table 12.7 By aggregating from the 
mean individual values up to the relevant population the total loss of welfare for the entire population [age 
18 years and over (3,439,565 individuals)] was estimated to range from €195 million for the low level of 
degradation scenario to €521 million for the high level of degradation scenario. If the status quo was taken 
as the marine environmental attribute levels associated with marine waters being at full GES rather than 
just maintaining the current status of each marine environmental attribute as reported in Table 12.7 then 
the welfare impacts would be even greater than those reported here. This is due to the fact that the 
changes from the alternative status quo to the states under each scenario would be more dramatic and 
thus produce a greater welfare impact. 
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Table 12.6: Choice experiement attributes and how they relate to MSFD Descriptors. 

Ecosystem Service Changes in Ecosystem due to Degradation
*
 

Biodiversity and 
Health Marine 
Ecosystem 

High levels of biodiversity are often a sign of a healthy well-functioning 
ecosystem. An area has high biodiversity if there are high numbers of different 
species (especially high level predators), high numbers of those species and 
the areas in which they live are protected from damage. Biodiversity and 
healthy ecosystems in Irish waters are known to be under threat from a variety 
of human activities (i.e. fishing, pollution, marine construction, etc). Currently, 
most of the marine waters that have undergone assessment under the Water 
Framework Directive are considered to be at good status; without protection, it 
is expected that biodiversity will decrease (less species) and there will be a 
reduction in the area and number of healthy ecosystems.  

Sustainable Fisheries The sea provides a variety of fish and shellfish species which are both nutritious 
and tasty. In Irish seas, while some fish stocks currently maintain stable 
populations (e.g. it is sustainable to harvest them) and are safe to eat, other 
exploited stocks have been overfished and no longer produce the same yield as 
in previous years (e.g. it is unsustainable to harvest them). Providing 
sustainable fisheries may mean closing some fisheries in the short term to allow 
stocks to replenish so that they are available both for us in the longer term and 
for future generations. Management may also be required to ensure fish are 
healthy and safe to eat.  

Pollution Levels in 
Seas 

A variety of polluting substances and litter are known to be entering the seas 
around Ireland. These pollutants can cause damage to marine environment 
(e.g. oil slicks), can affect humans through the consumption of contaminated 
seafood and can cause harmful algae blooms which can close bathing areas 
and cause shellfish poisoning. Marine litter can look unsightly and cause 
damage to marine life. Preventive measures will be needed to reduce the levels 
of pollution and litter in Irish seas.   

Non-Indigenous 
Species (NIS) 

Marine non-indigenous species are animals, plants and microorganisms that 
humans transport to Ireland either on purpose or accidently (attached to ships 
or in ballast water of ships). There are relatively few documented marine non-
indigenous species in Irish marine waters currently. Non-indigenous species are 
known to cause damage to native oyster beds and disrupt ecosystems. Without 
preventative measures, these species could spread and new non-indigenous 
species could become established in Irish waters. 

Physical Impacts to 
the Sea 

Physical altering of the seabed and the modification of water flows can cause 
damage to habitats on which various marine species depend and also may 
cause pollution by resuspending accumulated pollutants which are buried in the 
seabed. Different human activities in the sea and on the coast can change the 
seabed and the flows of tides and currents. Underwater noise caused by sonar, 
ships propellers and marine construction activity can also cause disturbance to 
fish populations and induce stress in marine mammals that use sound to 
communicate, such as whales and dolphins.  It is expected that some of these 
activities will increase in the future leading to further changes to the seabed and 
flows. Management of these activities will be needed to prevent significant 
damage to the marine environment.  

 

* 
Attribute selection and descriptions in the CE was based on the descriptors in the MSFD. However, to decrease the cognitive 

burden on respondents some of the descriptors were grouped together into single attributes and they were defined in a manner that 
was understandable to a non-scientific audience. These descriptions were aided by discussions with participants at a number of 

focus groups and further discussions with specialists in the Irish Marine Institute. 
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Table 12.7: Attribute levels and compensating surplus value estimates for three alternative levels 
of degradation.  
(€ per person per year; assuming 3,439,565 individuals in the population age 18 plus) 

 

Note: 95% confidence interval in brackets 

 

Attribute 
Scenario 1: 
Low level of 
degradation 

Scenario 2: 
Medium level of 

degradation 

Scenario 3: High 
level of 

degradation 

Base Case: 
Status Quo 

Biodiversity and 
Healthy Marine 
Ecosystem 

Biodiversity 
maintained at 
current levels 

Biodiversity 
decreases 

Biodiversity 
decreases 

Biodiversity 
maintained at 
current levels 

Sustainable 
fisheries 

Healthy to eat 
but Non-
sustainable fish 
stock (stock is 
over-fished but 
no contaminants 
present in fish 
and other 
seafood ) 

Healthy to eat but 
Non-sustainable fish 
stock (stock is over-
fished but no 
contaminants 
present in fish and 
other seafood ) 

Unhealthy fish 
stock (stock over-
fished and unsafe 
levels of 
contaminants 
present in fish and 
other seafood) 

Healthy to eat 
but Non-
sustainable fish 
stock (stock is 
over-fished but 
no contaminants 
present in fish 
and other 
seafood ) 

Pollution levels 
in sea 

No change Pollution 
increases 

Pollution 
increases 

No change 

Non-native 
species 

No new non-
native species 
but existing non-
native species 
remain 
(Ecosystem 
altered by 5%) 

No new non-native 
species but existing 
non-native species 
remain 
(Ecosystem altered 
by 5%) 

New non-native 
species invade 
Irish waters in 
addition to existing 
non-native species 
(Ecosystem 
altered by 20%) 

No new non-
native species 
but existing non-
native species 
remain 
(Ecosystem 
altered by 5%) 

Physical Impacts 
to the Sea 

Limited damage Limited damage Wide scale 
damage 

Limited damage 

Compensating 
Surplus  
(€/ person/year)* 

-€56.83  
(-€76, -€37) 

-€83.75  
(-€111, -€56) 

-€151.50  
(-€189 -€113) 

- 

Total Population 
Compensating 
Surplus 
(€’000/year)* 

-€195,470   
(-€261,407, 
-€127,264) 

-€288,063  
(-€381,792,        
-€192,616) 

-€521,094  
(-€650,078,  
-€388,671) 

- 
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13 CONCLUDING REMARKS 

The Marine Strategy Framework Directive came into force in July 2008. It is far reaching both in terms of 
its subject matter and the geographical coverage over which it applies, extending across the Baltic Sea, 
the North-East Atlantic, the Mediterranean Sea and the Black Sea. The primary objective of the Directive 
is the application of the ecosystem-based approach to the management of human activities in the marine 
environment. The ecosystem-based approach considers the human, biological and physical aspects of the 
environment together and in such a way that both conservation and sustainable use are given equal 
emphasis when developing management strategies.  

The ultimate goal of the MSFD is that the oceans and seas under the jurisdiction of Member States of the 
European Union are clean, healthy, productive and biologically diverse and the marine environment is 
used at a level that is sustainable in the long term. This requires cooperation and coordination at a 
national and international level.   

MSFD implementation is an iterative process by which the environmental status of our marine waters is 
evaluated every six years against our vision of GES. This report, together with the reporting sheets 
submitted to the European Commission

25
 and the web-based atlas

26
 fulfils Ireland’s obligations under the 

preparatory phase as presented in Chapter II of the Directive. 

The report comprises an Initial Assessment of our marine waters, taking into account the structure, 
function and processes of the constituent marine ecosystems as well as physical, acoustic and chemical 
conditions, including those resulting from human activities. In addition, the economic and social uses and 
the cost of degradation of the marine environment have also been assessed. Information from a wide 
range of sources has been compiled, assessed and reported to address the demanding requirements of 
the Directive.  

With reference to the Initial Assessment, a set of characteristics for GES based on the eleven Descriptors 
of the Directive has been determined and reported to the Commission. These characteristics are available 
at the start of each of the relevant chapters of this report and additionally reproduced in a single table in 
Appendix A.  

The final requirement in this phase of implementation is to establish environmental targets and indicators 
so as to guide progress towards GES. Targets and indicators have been established for seven of the 
eleven Descriptors and are shown at the start of the relevant chapters and in Appendix A. Work on targets 
and indicators for the four remaining Descriptors (Biodiversity, Food Webs, Sea-floor integrity and 
Underwater noise/energy) is on-going and likely to continue into the coming months and years at both a 
national and international level. Refinement of existing targets and indicators will also be undertaken as 
new information becomes available and methodological advances are made. As already mentioned, 
implementation of the MSFD is iterative and as new information becomes available GES characteristics, 
targets and indicators may be subject to change. 

Given the demanding timeline imposed by the MSFD, international cooperation has been limited during 
the initial stages of MSFD implementation. This has been recognised by Member States, Regional Seas 
Commissions and the European Commission and more work is needed to improve regional coordination. 
The need for international collaborative effort will be particularly important when establishing and 
implementing monitoring programmes.  

                                                      

25
 Available at http://www.environ.ie/en/Environment/Water/WaterQuality/Marine/PublicConsultations/ 

26
 Available at http://atlas.marine.ie 

http://www.environ.ie/en/Environment/Water/WaterQuality/Marine/PublicConsultations/
http://atlas.marine.ie/
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This report, and Ireland’s Marine Atlas, is the result of a major multi-disciplinarily collaboration and 
represents the collective efforts of a wide range of state, consultancy and academic experts. It is essential 
that this level of commitment is sustained and combined with a mechanism to secure greater involvement 
of stakeholders in order to ensure delivery of Ireland’s ongoing MSFD obligations. It is crucial that our 
efforts to date are built upon and expanded to include greater participation from marine sectors, NGO and 
the public. Implementation must be seen as an evolving process which will progressively lead to a clearer 
understanding of GES, how to monitor progress towards GES and the development measure needed to 
maintain or achieve GES.   

There are many gaps and shortcomings identified in the Initial Assessment and there are undoubtedly 
more that have not yet been identified. In working collaboratively, with all interested parties and with both 
national and international organisations, the implementation of the MSFD provides the mechanism to 
progressively fill these gaps over the next and subsequent cycles.  

When considering the current status of Ireland’s marine environment it is not possible to give one answer 
to the question - is it good or bad? The monitoring and assessment of biodiversity, food webs and sea-
floor integrity presents considerable technical problems and there are many questions yet to be answered 
- both scientific and for society generally.  

The status of commercially exploited fish and chemical contamination (including eutrophication) are the 
two areas for which the most monitoring and assessment has taken place. For both, there is sufficient 
evidence available to tentatively conclude that things are generally improving. Advancements in fisheries 
management, waste water treatment and measures to reduce the use and discharge of both synthetic and 
non-synthetic contaminants are beginning to be reflected in the current environmental status. These are 
positive signs, but more work is needed to ascertain whether current measures are sufficient to ensure 
that progress towards GES is maintained, or if more effort or alternative approaches will be required.  

The MSFD has brought into focus the lack of knowledge regarding pressures from litter, the introduction of 
energy and changes in hydrographical conditions. At a national level the studies commissioned on noise 
and the recent monitoring of litter, together with coordinated international efforts will improve our 
understanding in these relatively new areas.  

Under Article 12 the European Commission will provide its opinion on whether or not each Member State’s 
Initial Assessment, determination of GES and establishment of targets and indicators meets the 
requirements of the MSFD. This opinion, which will include guidance on modifications the Commission 
considers necessary, will be an important input to the implementation of the MSFD in individual Member 
States and collectively  

Ireland has one of the largest marine waters of EU Member States and it is essential that we take a 
pragmatic approach to implementing the MSFD. This will require a risk-based, but precautionary approach 
to developing monitoring programmes and any subsequent measures necessary. 
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ACRONYMS 

AA-EQS Average Annual Ecological Quality Standard 

AIS Automatic Identification System 

B Fish biomass 

BAC Background Assessment Criteria  

BAU Business As Usual  

B trigger Biomass trigger 

BMSY trigger Biomass Maximum Sustainable Yield trigger 

BBOE Billion Barrels of Oil Equivalent 

BOD Biochemical Oxygen Demand 

CAMP Comprehensive Atmospheric Monitoring Programme 

CE Choice Experiment  

CEMP Co-ordinated Environmental Monitoring Programme 

CO2 Carbon dioxide 

CPUE Catch per unit effort 

CSO Central Statistics Office  

DAFM Department of Agriculture, Food and the Marine  

DAISIE  Delivering Alien Invasive Species Inventories for Europe 

DEHLG Department of Environment, heritage and Local Government (renamed to 
Department of the Environment, Community and Local Government, DECLG)  

DBT Dibutyltin  

DDE  Dichlorodiphenyldichloroethylene 

DDT Dichlorodiphenyltrichloroethane 

DIN Dissolved Inorganic Nitrogen 

EAC Environmental Assessment Criteria (OSPAR)   

EAP East Atlantic Pattern  

ERL Effects Range Low 

ESA  Economic and Social Assessment  

ED Electoral District  

EEZ Exclusive Economic Zone 

EMEP Co-operative Programme for Monitoring and Evaluation of the Long Range 
Transport of Air Pollutants in Europe 

EPA Environmental Protection Agency 

EcoQO Ecological Quality Objective 

EEZ Exclusive Economic Zone 

EQR Ecological Quality Ratio 

EQS Environmental Quality Standards  

ERICA Environmental Risk from Ionising Contaminants: Assessment and 
management 

ERL Effects Range Low 
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ESRL Earth System Research Laboratory 

EU European Union 

F Fishing mortality 

FMSY Fishing mortality Maximum Sustainable Yield  

Fpa Fishing mortality precautionary approach   

FTE  Full-Time Equivalent  

GDP Gross Domestic Product  

GVA Gross Value Added  

Gy Gray  

H
+ 

Hydrogen ion 

γ-HCH y-Hexachlorocyclohexane 

GDP Gross Domestic Product  

GES Good Environmental Status 

HAV Hepatitis A Virus 

HCB Hexachlorobenzene  

HD Habitats Directive  

HERMES Hotspot Ecosystems Research on the Margins of European Seas 

Hz Hertz 

IBTS  International Bottom Trawl Surveys 

ICES International Council for the Exploration of the Seas 

IDS Irish Deepwater Survey 

IGFS Irish Groundfish Survey 

IQI Infaunal Quality Index  

INFOMAR Integrated mapping For the sustainable development of Ireland’s Marine 
Resource 

INSS  Irish National Seabed Survey  

IRCG Irish Coast Guard 

kg 
-1 

Per kilogramme 

kg.km
-2

 Kilogram per square kilometre  

km Kilometre 

LSW Labrador Seawater 

MESH   Mapping European Seabed Habitats  

MI Marine Institute 

MSFD  Marine Strategy Framework Directive 

MSY Maximum Sustainable Yield 

N Nitrogen 

NAC North Atlantic Current  

NAO North Atlantic Oscillation 

NEADW Northeast Atlantic Deep Water 

NIS  Non-Indigenous Species  
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NOAA National Oceanic and Atmospheric Administration  

NoV  Norovirus 

NUIG National University of Ireland, Galway  

OSPAR Oslo/Paris Convention 

P Phosphorus 

PAH Polycyclic aromatic hydrocarbons 

PCB Polychlorinated biphenyls 

pCO2 Partial pressure of Carbon Dioxide 

PE Population Equivalent  

PHT Predominant Habitat Type 

POM  Particulate Organic Matter 

POP Persistent Organic Pollutant  

ppm  Parts per million 

ppmv Parts per million by volume 

PSU Practical Salinity Unit 

RID Riverine Inputs and Direct Discharges 

RPII Radiological Protection Institute of Ireland 

SAPS Small Area Population Statistics  

SEA  Strategic Environmental Assessment 

SEC Shelf Edge Current 

SEMRU Socio-Economic Marine Research Unit, National University of Ireland Galway 

SPM Suspended Particulate Matter  

SSB Spawning Stock Biomass 

SST Sea Surface Temperature 

SWD Shellfish Waters Directive  

TBT Tributyltin 

TN Total Nitrogen 

TP Total Phosphorus 

µmol Micromoles  

UNCLOS  United Nations Convention on the Law of the Sea 

UNEP United Nations Environment Programme 

VMS Vessel Monitoring System 

WFD Water Framework Directive 

WHO World Health Organisation 

WWTP Waste Water treatment Plant  

yr
 -1

 Per year  

µ Micro, (x 10
-6

) 

µmol kg 
-1 

yr 
-1

 Micromoles per kilogramme per year. 
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GLOSSARY  

 

2D survey An exploration method that creates a two-dimensional map of the 
structure beneath the earth’s surface. 

3D survey An exploration method that creates a three-dimensional map of the 
structure beneath the earth’s surface. 

Aliphatic hydrocarbons A key constituent class of petroleum. 

Alkyl phenols Industrial chemicals used in the production of detergents and other 
cleaning products, and as antioxidants in products made from plastics 
and rubber. 

Anoxic conditions Conditions where there is a total depletion of oxygen. 

Anthropogenic Resulting from human activity. 

Aromatic hydrocarbons One of three classes of compounds found in petroleum the molecular 
structure of which contains one or more benzene rings. 

Background Assessment 
Criteria 

Statistical tools which enable statistical testing of whether observed 
concentrations can be considered to be “near background” levels for non-
synthetic substances or “close to zero” for synthetic substances. 

Bang days Days in which data from seismic surveying activity were acquired 

Baseline scenario/ 
Business as usual  

The anticipated change in the environmental, social, economic and 
legislative situation in a marine environment over a certain time period as 
a consequence of not implementing a policy or initiative (e.g. the MSFD). 

Bathymetry The measurement of depth in water. 

Benthic Infauna Organisms that live in seabed sediments. 

Billion Barrels of Oil 
Equivalent (BBOE)  

A unit used to equate the energy released burning a certain amount of a 
fossil fuel (coal, gas, oil) to the amount of energy released by burning one 
billion barrels of crude oil. One barrel of oil is approximately 159 litres. 

Biogenic Reef Structures which are created by accumulations of organisms. Biogenic 
reefs form distinct communities or habitats which may be substantially 
different to that of the surrounding area. Reefs may be entirely composed 
of the reef building organism including its shells and tubes (e.g. 
tubeworm reefs) or it may be composed of sediments and other materials 
bound together by the organisms (e.g. mussel beds). 

Biomass (of fish stocks) Measure of the quantity, usually by weight in metric tons, of a fish stock 
at a given time. 

B trigger A fish stock biomass reference point that initiates a precautionary 
management response i.e. a reduction in fishing mortality. 

BMSY trigger Fish biomass reference point that initiates a precautionary management 
response with the intention of maintaining a stock biomass at, or around, 
the maximum sustainable yield. 

Bonn Agreement Agreement for cooperation in dealing with pollution of the North Sea by 
oil and other harmful substances, 1983 (as amended by the Decision of 
21 September 2001 by the Contracting Parties to enable the Accession 
of Ireland to the Agreement). 

Broodstock Group of breeding mature individuals. 

Circalittoral (zone) The depth zone where light penetration is insufficient to support 
macroalgal growth and communities tend to be animal-dominated. The 
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zone is rarely disturbed by storm and wave action. 

Catch per unit effort 
(CPUE) 

The catch in weight (or abundance) of a fish species per standardised 
one hour fishing trawl. A decreasing CPUE indicates decreasing 
population abundance, while an unchanging CPUE suggests stable 
population abundance. 

Coastal waters Surface water on the landward side of a line, every point of which is at a 
distance of one nautical mile on the seaward side from the nearest point 
of the baseline from which the breadth of territorial waters is measured, 
extending where appropriate up to the outer limit of transitional waters as 
defined in the Water Framework Directive (2000/60/EC). 

Common Fisheries 
Policy 

The fisheries policy of the European Union, through which catch quotas 
are set. 

Congener (of PCBs) Structurally related chemical compounds. There are 209 possible 
molecular configurations (cogeners) of PCBs. 

Continuous noise Background noise with no distinguishable sources. 

Cost of degradation The loss of welfare of a nation due to environmental degredation. Such a 
loss may include loss of healthy life and well-being (premature death, 
absence of clean environment), economic losses (reduced productivity), 
and loss of environmental opportunities (reduced recreational value for 
beaches, etc.). 

Cryptogen A species that cannot be reliably demonstrated as being either 
introduced or native. 

Diatoms Common type of single-celled planktonic alga with a silicate cell wall.  

East Atlantic Pattern  Fluctuations in atmospheric pressure over the North Atlantic which 
controls the strength and direction of winds and storm tracks, influencing 
climate conditions. The EA pattern is similar to the North Atlantic 
Oscillation, but is centred more to the south-east and is influenced by a 
sub-tropical component. 

Ecological Quality Ratio 
(EQR) 

The ratio between the value of one or a group of biological 
measurements for a given habitat or ecosystem and the expected value 
under reference conditions. EQRs are used to assess Ecological Status 
of water bodies under the Water Framework Directive.  

Ecosystem services Resources and processes provided by the environment e.g. food, raw 
materials, climate regulation and nutrient cycling. 

Elasmobranchs Fish, such as skates, rays, sharks and dogfish, whose skeletons are 
cartilaginous rather than bony. 

Effects Range Low Effects Range values developed by the US Environmental Protection 
Agency as sediment quality guidelines are used to protect against the 
potential for adverse biological effects on organisms. The ER-Low (ERL) 
value is defined as the lower tenth percentile of the data set of 
concentrations in sediments which were associated with biological 
effects. 

Environmental 
Assessment Criteria  

Assessment tools intended to represent the contaminant concentration in 
sediment and biota below which no chronic effects are expected to occur 
in marine species, including the most sensitive species. 

Environmental Quality 
Standards 

Environmental Quality Standards are values defined by regulation which 
specifies the maximum permissible concentration of a potentially 
hazardous chemical in the environment.  

FMSY The fishing mortality rate, which, if applied consistently would result in 
Maximum Sustainable Yield (MSY). 

Fpa A precautionary reference point designed to ensure that there is a high 
probability that fish biomass will remain above threshold levels. 
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Fish stocks Sub-populations of a particular species of fish living in a defined 
geographical area with similar biological parameters (e.g. growth, size at 
maturity) and a shared mortality rate. 

Fishing gear Fish capture method e.g. trawl, longline. 

Flotsam Floating refuse or debris of human origin. 

Full-Time Equivalent The unit used to measure the workload of an employed person, whether 
full-time, part time or seasonal. 1 FTE is equivalent to one person 
working full-time. 0.5 FTE is equivalent to one person working half-time. 

Gray (Gy) Unit used to measure absorbed dose of ionising radiation in living tissue.  

Gross Domestic Product The total market value of all final goods and services produced in a 
country in a given year, equal to total consumer, investment and 
government spending, plus the value of exports, minus the value of 
imports. 

Gross Value Added Gross value added is the value of output less the value of intermediate 
consumption; it is a measure of the contribution to GDP made by an 
individual producer, industry or sector (OECD). 

Hydrographic conditions Physical and chemical features of a body of water including flow 
characteristics, temperature and salinity. 

Hydromorphology The physical characteristics of the shape and content of a water body. 

Hypoxic conditions Conditions of reduced oxygen content. 

Hertz (Hz) Unit used to describe the frequency of electromagnetic waves (e.g. 
sound) where the number of hertz equals the number of cycels per 
second. 

ICES advisory sheets Scientific advice on marine ecosystems provided by ICES to 
Governments and international regulatory bodies that are responsible for 
managing activities in the North Atlantic Ocean and adjacent seas. 

Imposex A condition caused by the toxic effects of some chemical contaminants 
where female molluscs develop male sex organs (i.e. penis and vas 
deferens). 

Impulsive noise One or more pulses, each of short duration, and with long gaps of no 
significant sound emission between pulses. 

Infaunal Quality Index 
(IQI) 

A system where multiple measurements of animals in seabed sediments 
(e.g. selected species abundance and diversity indices) are combined to 
give a single value that can be compared to a reference or unimpacted 
condition. 

Infralittoral (zone) The region of shallow water closest to the shore but excluding the littoral 
zone in which light penetration is sufficient for the growth of seaweeds. 

Littoral (zone) The part of the seashore that extends from the high water mark to the 
line of low water. 

Littorinid Taxonomic Family of sea snails. 

Macrophyte An aquatic plant, large enough to visible to the naked eye, that grows in 
or near water and can be either growing on the shore, underwater, or 
floating on the sea surface. 

Maërl Collective term for several species of coralline red algae that grows 
unattached and can form beds. 

Marine Litter Any persistent, manufactured or processed solid material discarded, 
disposed of or abandoned in the marine and coastal environment. It 
consists of items that have been made or used by people and 
deliberately discarded into the sea or rivers or on beaches; brought 
indirectly to the sea with rivers, sewage, storm water or winds; 
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accidentally lost, including material lost at sea in bad weather (fishing 
gear, cargo); or deliberately left by people on beaches and shores. 

MARPOL Convention The International Convention for the Prevention of Pollution from Ships, 
1973 (modified in 1978). One of the most important international marine 
environmental conventions addressing pollution originating from ships 
through operational or accidental causes. 

Maximum Sustainable 
Yield 

The largest average catch or yield that can continuously be taken from a 
stock under existing environmental conditions 

North Atlantic Oscillation  Fluctuations in atmospheric pressure over the North Atlantic between 
Iceland and Portugal which controls the strength and direction of winds 
and storm tracks and is the dominating influence in climate variability in 
the region. 

Non-problem area A Classification under the OSPAR Common Procedure which identifies 
the eutrophication status of a water body. Non-problem areas indicate 
that there are no grounds for concern in respect of excessive 
anthropogenic inputs of nutrients causing disturbance to marine 
ecosystems. 

NUTS 3 A hierarchical naming system for subdividing countries into sub-areas or 
administrative units for statistical purposes. The third level indicates the 
classification is operating at a regional level for specific assessment 
purposes. 

Organochlorine 
pesticides 

Pesticides composed primarily of carbon, hydrogen, and chlorine. They 
break down slowly and can remain in the environment long after the initial 
introduction and can be retained in organisms long after exposure. 

Oxygen supersaturation Dissolved oxygen at a concentration greater than a natural state of 
equilibrium. 

Partial pressure (of 
carbon dioxide) (pCO2) 

In a mixture of gases (e.g. the atmosphere) the partial pressure of a 
given gas is the pressure exerted exerted by that gas alone. 

ppm (of CO2)
 

Expression of concentration of CO2 in water as parts per million. 

ppmv (of CO2) Expression of atmospheric concentration of CO2 as parts per million by 
volume. 

Pathway (of non-
indigenous species) 

The route of introduction of a non-indigenous species. 

Persistent Organic 
Pollutants 

Compounds resistant to environmental degradation e.g. pesticides. Such 
chemicals will persist in the environment, and are capable of long-range 
transport They may bio-accumulate in human and animal tissue or 
biomagnify in food chains. 

pH A  measure of the acidity or alkalinity of a liquid. Solutions with a pH less 
than 7 are acidic while solutions with a pH greater than 7 are alkaline. 
Pure water has a pH close to 7. 

Polyaromatic 
hydrocarbons (PAH) 

Potent atmospheric pollutants that are chemically characterised by the 
presence of benzine rings. They occur in oil, coal, and tar deposits, and 
are produced as byproducts of fuel burning (whether fossil fuel or 
biomass) and mix more easily with oil than water 

Polychlorinated 
biphenyls 

Polychlorinated biphenyls are a group of substances with 209 forms 
(congeners) which are very persistent, concentrate in fatty issues and 
display a variety of toxicological properties.  

Potential problem area A Classification under the OSPAR Common Procedure which identifies 
the eutrophication status of a water body. Potential problem areas 
indicate reasonable grounds for concern that anthropogenic inputs of 
nutrients may be causing or may lead in time to an undesirable 
disturbance to marine ecosystems. 
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Problem area A Classification under the OSPAR Common Procedure which identifies 
the eutrophication status of a water body. A Problem Areas indicates that 
there is evidence of an undesirable disturbance to a marine ecosystem 
due to anthropogenic nutrient enrichment.  

Produced water Water originating from the oil and gas extraction process. Oil and gas 
reservoirs have a natural water layer (formation water) that lies under the 
hydrocarbons. Additional water is produced by condensation during the 
production process (‘condensation water’). 

Radioactive Substances 
Strategy  

OSPAR Commission Strategy that is directed towards ensuring, by 2020, 
that discharges, emissions and losses of radioactive substances are 
reduced to levels where the additional concentrations in the marine 
environment above historic levels, resulting from such discharges, 
emissions and losses, are close to zero. 

Radionuclides An unstable form of a chemical element that undergoes a process of 
decay which results in the emission of nuclear radiation. 

Resting cysts  A capsule-like form or stage of an organism that allows some marine 
species such as dinoflagellates to survive unfavourable environmental 
conditions (e.g. winter temperatures).  

Stratification (of 
seawater) 

Separation of seawater into layers. Water masses with different 
properties e.g. salinity, oxygen, density or temperature can form layers 
that act as barriers to water mixing. 

Socio-economic analysis A socio-economic analysis aims to identify the impact on human welfare 
of a given policy. This includes economic as well as social aspects, and 
may include consideration of the distribution of these impacts across 
stakeholders. In light of this definition, an explicit distinction between 
‘economic’ and ‘social’ analysis is not necessary. 

SEMRU Socio-Economic Marine Research Unit. Research unit within NUI 
Galway. The main research focus is the economic importance of coastal 
and off-shore marine environments. 

Sublittoral (zone) The area of the seabed that is permanently covered with seawater. 

Teleost species Bony fish species such as cod, whiting, plaice and herring. 

Topography (of the 
seabed) 

Shape and features of the seabed. 

Total oxidised nitrogen The sum of nitrate and nitrite in water. 

Transitional waters Bodies of surface water in the vicinity of river mouths which are partially 
saline in character as a result of their proximity to coastal waters but 
which are substantially influenced by freshwater flows (Water Framework 
Directive (2000/60/EC)). 

Use of marine waters Defined as any human activity using or influencing the marine space 
and/or ecosystem goods and services provided by marine waters. 

Vector A mode of transport and the physical means by which non-indigenous 
species are transported from one geographic region to another, e.g. in 
ballast water or on a ship’s hull. There may be a number of vectors 
involved in the transport of a species.  
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Descriptor Good Environmental Status Targets Indicators 

1. 
Biodiversity 

Marine biodiversity is safeguarded in 
such a way that: 

 Overall biodiversity is maintained or 
where appropriate restored. 

 Ecosystem structure and function is 
not compromised. 

 Abundance, distribution, extent and 
condition of key species and 
habitats are in line with prevailing 
physiographic, geographic and 
climate conditions. 

 Species and habitats identified as 
needing protection under national or 
international agreements are 
effectively protected or conserved 
through the appropriate national, 
regional or international 
mechanisms. 

Under development. Under development. 

2.  
Non-
indigenous 
species 

Good status is achieved when the 
risks and pathways from vectors 
which facilitate the introduction and 
spread of NIS as a result of human 
activities is significantly reduced by 
way of appropriate measures; and 
should they arrive, by applying, where 
feasible, practical and cost-effective 
means to control or reduce their 
further spread. 

Reduction in the risk of 
introduction and spread of non-
native species through the 
prioritisation of species and 
improved management of high 
risk pathways and vectors. 

Reduction in the risk of 
introduction and spread of non-
native species through the 
prioritisation of species and 
improved management of high 
risk pathways and vectors. 
 

The development of action plans 
for key high-risk marine non 
indigenous species by 2020. 

The development of action 
plans for key high-risk marine 
non indigenous species by 
2020. 

3.  
Commercial 
fish and 
shellfish 

Populations of commercially exploited 
fish and shellfish are within safe 
biological limits. Stocks of 
commercially exploited fish and 
shellfish species are exploited at 
levels which ensure long term 
sustainability and maintenance of 
sufficient reproductive capacity. 
Populations exhibit a healthy 
composition with regard to age and 
size distribution. Consistency to be 
maintained in accordance with the 
progressing reform of the EU 
Common Fisheries Policy. 

Target fishing mortality (F) to be 
at levels which aim to restore and 
maintain populations of harvested 
species at least at levels which 
can produce Maximum 
Sustainable Yield (MSY) by 2015, 
where possible. Where stocks are 
managed with an agreed 
management plan, which is 
consistent with MSY in the long 
term, target F as specified by the 
management plan should be 
adhered to. 

Primary indicator: F; Secondary 
indicator: Stock specific proxies 
of F (F proxy). 
 
 
 
 
 
 

Target F to be at levels which aim 
to restore and maintain 
populations of harvested species 
at least at levels which can 
produce MSY by 2020, for all 
stocks. Where stocks are 
managed with an agreed 
management plan, which is 
consistent with MSY in the long 
term, target F as specified by the 
management plan should be 
adhered to. 

Primary indicator: F; Secondary 
indicator: Stock specific proxies 
of F (F proxy). 
 
 

Spawning Stock Biomass (SSB) 
should be within the range of 
biomasses which would be 
expected under F equal to or 
below FMSY in the medium to long 
term and incorporate scientific 
uncertainty and natural variability. 

Primary Indicator: SSB; 
Secondary indicator: Biomass 
indices. 

Size and age structure as 
measured by selected indicators 
reflect populations which are 
sustainably fished in the medium 
to long term and incorporate 
scientific uncertainty and natural 
variability. 

Proportion of fish larger than the 
mean size of first sexual 
maturation.   
 
95% percentile of the fish length 
distribution observed in 
research vessel surveys.  
 
Size at first sexual maturation, 
which may reflect extent of 
undesirable genetic effects of 
exploitation. 
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Descriptor Good Environmental Status Targets Indicators 

4.  
Food webs 

The characteristics of GES for food 
webs for Ireland are as follows: 

 Abundance, distribution, extent and 
condition of key species are in line 
with prevailing physiographic, 
geographic and climate conditions 
or as indicative of sustainable 
exploitation. 

 Age and size structure of key 
species is in line with prevailing 
physiographic, geographic and 
climate conditions or are indicative 
of sustainable exploitation. 

 Vulnerable (long-lived, slowly 
reproducing) species populations 
are maintained in line with prevailing 
physiographic, geographic and 
climate conditions or are indicative 
of sustainable exploitation. 

Under development. Under development. 

5.  
Eutrophica-
tion 

Human induced eutrophication is 
minimised and nutrient levels do not 
cause an accelerated growth of algae 
or higher forms of plant life to produce 
an undesirable disturbance to the 
balance of organisms present in the 
water and to the quality of the water 
concerned. 

Winter dissolved inorganic 
nitrogen and phosphorus 
concentration should not exceed 
the Environmental Quality 
Standard laid down in national 
legislation implementing the 
Water Framework Directive 
(WFD) (SI 272 of 2009) and the 
corresponding area specific 
assessment levels used by 
Ireland in the application of the 
OSPAR Common Procedure. 

Nutrient concentration in the 
water column. 

Winter nutrient ratios should not 
exceed area specific assessment 
levels used by Ireland in the 
application of the OSPAR 
Common Procedure (e.g. winter 
nitrogen phosphorus ratio should 
be less than 24). This target is 
valid for offshore waters (salinity 
greater than 34.5). 

Nutrient ratios (silica, nitrogen 
and phosphorus), where 
appropriate. 

Median and 90%ile chlorophyll 
levels in WFD-defined coastal 
water bodies should not exceed 
the Environmental Quality 
Standards laid down in national 
legislation implementing the WFD 
(SI 272 of 2009). 

Chlorophyll concentration in the 
water column. 

The abundance and extent of 
opportunistic macroalgae for 
WFD defined coastal waters 
should be consistent with the 
achievement of the environmental 
objectives of the Water 
Framework Directive as specified 
in national legislation 
implementing that Directive (SI 
272 of 2009). 

Abundance of opportunistic 
macroalgae. 
 

The frequency and abundance of 
phytoplankton blooms in WFD 
coastal water bodies should be 
consistent with the achievement 
of the environmental objectives of 
the Water Framework Directive as 
specified in national legislation 
implementing the Directive (SI 
272 of 2009). 

Species shift in floristic 
composition such as diatom to 
flagellate ratio, benthic to 
pelagic shifts, as well as bloom 
events of nuisance/toxic algae 
blooms (e.g. cynobacteria) 
caused by human activities. 
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Descriptor Good Environmental Status Targets Indicators 

5.  
Eutrophica-
tion cont. 

 The composition of perennial 
macroalgae in WFD coastal 
waters bodies should be 
consistent with the achievement 
of the environmental objectives of 
the Water Framework Directive as 
laid down in national legislation 
implementing that Directive (SI 
272 of 2009). 

Abundance of perennial 
seaweeds  
 

The abundance and species 
composition of intertidal 
seagrasses in WFD defined 
coastal waters should be 
consistent with the achievement 
of the environmental objectives of 
the Water Framework Directive as 
laid down in national legislation 
implementing that Directive (SI 
272 of 2009). 

Abundance of seagrasses 
 

For WFD defined coastal water 
bodies, dissolved oxygen 
saturation should be consistent 
with the Environmental Quality 
Standard specified in national 
legislation implementing the 
Water Framework Directive (SI 
272 of 2009) except in the case of 
seasonally stratified waters where 
the dissolved oxygen 
concentration (as a 5%ile) in 
bottom water should remain 
above area specific assessment 
levels (e.g. 5.0 to 6.0 mg/l). 

Dissolved oxygen, i.e. changes 
due to increased organic matter 
decomposition and size of the 
area concerned. 

6.  
Seafloor 
Integrity 

Seafloor integrity is safeguarded in 
such a way that: 

 The extent and diversity of sea-
floor habitats is maintained in line 
with prevailing physiographic, 
geographic and climate conditions. 

 Sea-floor habitats (physically and 
structurally) are sufficiently 
productive and extensive to 
support natural functionality and a 
healthy and sustainable ecosystem 
for the long term. 

 Sea-floor habitats and their 
constituent species identified as 
needing protection under national 
or international agreements are 
effectively protected or conserved 
through the appropriate national, 
regional or international 
mechanisms. 

Under development. Under development. 

7.  
Hydrographic 
conditions. 

Good status is achieved when the 
nature and scale of any permanent 
changes (individual and cumulative) 
to the prevailing hydrographical 
conditions resulting from large-scale 
anthropogenic activities such as 
coastal defence works, damming of 
large rivers, land reclamation projects, 
and structures in open and coastal 
sea such as wind farms, ocean 
energy device arrays and large scale 
aquaculture facilities do not lead to 
significant long term impacts on 
marine ecosystems, in particular 
those biological components 
considered under Descriptors, 1, 4 
and 6. 

All developments that may give 
rise to significant permanent 
changes in the hydrological 
regime of currents, waves, or 
sediments must comply with 
existing regulatory regimes and 
guidance should be followed to 
ensure that regulatory 
assessments are undertaken in a 
way that ensures the full 
consideration of any potential 
impacts, including cumulative 
effects at the most appropriate 
spatial scales to ensure that GES 
is not compromised. 

Extent of area affected by 
permanent alterations. 
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Descriptor Good Environmental Status Targets Indicators 

8.  
Contaminants 

Concentrations of contaminants in the 
marine environment (i.e. in water, 
sediment and biota) are within agreed 
levels and adverse effects on 
organisms, populations, communities 
and biological processes do not 
occur. 

Concentrations of selected 
substances identified within 
relevant legislation and under 
international obligations as 
relevant for the protection of the 
marine environment are within 
agreed levels at which adverse 
effects are unlikely to occur (e.g. 
are less than the Environmental 
Quality Standards applied within 
WFD and Environmental 
Assessment Criteria applied 
within OSPAR) and 
concentrations are not increasing 
for the Assessment Area. 

Concentrations of contaminants 
in marine compartments (water, 
sediment or biota as 
appropriate). 

The degree of biological or 
ecological effects that can be 
specifically attributed to 
contaminants is below the agreed 
OSPAR criteria. At present, this is 
limited to evaluation of 
reproductive impairment in marine 
gastropods associated with 
tributyltin (TBT). 

Reproductive effects of TBT in 
marine gastropods. 
 

Occurrence and extent of 
significant acute pollution events 
(e.g. slicks resulting from spills of 
oil and oil products or spills of 
chemicals) and the impact on 
biota affected by the pollution is 
minimised through appropriate 
risk-based approaches. 

Under development. 

9.  
Fish and 
shellfish 
contamination 

Concentrations of contaminants in fish 
and other seafood caught or 
harvested in Irish seas for human 
consumption do not exceed the 
relevant maximum levels listed in EU 
Regulation 1881/2006 (as amended). 

Concentrations of contaminants in 
fish and shellfish caught or 
harvested in Irish seas for human 
consumption show a high rate of 
compliance with maximum limits 
listed in EU regulation 1881/2006 
(as amended). 

Concentrations of contaminants 
in fish and shellfish destined for 
human consumption. 
 
Level of compliance of 
contaminant concentrations in 
fish and shellfish destined for 
human consumption with 
regulatory limits as set in 
regulation (EC) 1881/2006 (as 
amended). 

10.  
Marine Litter 

The amount of litter, and its 
degradation products (including small 
plastic particles and micro plastic 
particles), on coastlines and in the 
marine environment is reducing over 
time and are at levels which do not 
result in harmful effects to the coastal 
or marine environment.  

Reduction in the number of visible 
items within specific 
categories/types on coastlines 

Trends in the amount of litter 
washed ashore and/or 
deposited in coastlines, 
including analysis of its 
composition, spatial distribution 
and, where possible, source. 

Reduced levels of litter (plastic 
particles) in fulmar stomachs. 

Trends in the amount and 
composition of litter ingested by 
marine animals (e.g. stomach 
analysis). 

11.  
Energy 
(underwater 
noise) 

Loud, low and mid frequency 
impulsive sounds and continuous low 
frequency sounds introduced into the 
marine environment through human 
activities do not have adverse effects 
on marine ecosystems: 

 Human activities introducing loud, 
low and mid-frequency impulsive 
sounds into the marine 
environment are managed to the 
extent that no significant long term 
adverse effects are incurred at the 
population level, or specifically to 
vulnerable/threatened species and 
key functional groups. 

 Continuous low frequency sound 
inputs do not pose a significant risk 
to marine life at the population 
level, or specifically to 
vulnerable/threatened species and 
key functional groups. 

Under development. Under development. 
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Group  Latin name 
Common 
name 

NIS or 
genetically 
distinct form of 
native species? 

Invasive/ non-invasive 
species? 

Date first 
recorded in 
Assessment 
Area 

Country/area 
of origin 

Means of arrival 
to Ireland 

Habitat, functional 
group or species 
affected 

Proportion of 
Assessment 
Area where 
species is 
present 

B
a
c
te

ri
a
 Aerococcus 

viridens var. 
homari 

Gram positive 
bacterium of 
lobsters 

NIS Possibly  invasive 1961 North-west 
Atlantic 

Live food trade A disease organism of 
Homarus americanus. 
Often expressed following 
stressed conditions of its 
host. 

0% 
Confidence: High 

P
ro

to
z
o
a
 

Bonamia ostreae Bonamia, a 
parasitic 
haplosporidia
n protozoa 

NIS A high impacting 
invasive species, 
expanding within areas 
of wild fisheries for the 
native oyster Ostrea 
edulis. 

1988 North East 
Pacific Ocean, 
imports with 
Ostrea edulis 
from the west 
coast of USA to 
France. 

Culture activities  
Confidence: 
Moderate 

Appears within its host, 
Ostrea edulis, occurring 
principally in shallow bays 
where summer 
temperatures enable 
spawning. 

<1% 
 
 

P
ro

to
c
ti
s
ta

 Labyrinthula 
zosterae  

Wasting 
disease 

Cryptogen Invasive at one time, no 
recent occurrences 
known. 

1926 Unknown  Shipping  
Confidence: Low 

A pathogenic slime mould 
which causes wasting 
disease in eel grass 
Zostera marina. 

<1%, if present  
 
 

F
u

n
g
i 

Ostracoblabe 
implexa 

Shell disease NIS Potentially invasive 1951 North East 
Atlantic, 
Brittany, France 

Culture activities This fungus is found in the 
shell of the oyster Ostrea 
edulis causing 
chambering and blisters to 
the shell (Cole and 
Hancock, 1956). 

0%, not believed 
to have remained 
in Ireland.   
 
 

P
h
y
to

p
la

n
k
to

n
, 

a
lg

a
e
 a

n
d
 v

a
s
c
u
la

r 
 

p
la

n
ts

 

Alexandrium 
tamarense 

A 
dinoflagellate  

Cryptogen Invasive  1986 Unknown Unknown Marine pelagic; but cyst 
stage occurs in soft 
sediments. 

<1% 

Karenia 
mikimotoi 

A 
dinoflagellate 

Cryptogen Invasive 1976 North West 
Pacific 

Coastal current 
movements 

Photoautotroph; Marine 
pelagic, resting stages 
occur in soft sediments. 

1-5% estimated 
 

Heterosigma 
akashiwo 

A golden-
brown alga 

Cryptogen Invasive 1970 Unknown Unknown Photoautotroph <1% 

Codium fragile 
fragile 

Green sea-
fingers 

NIS Invasive, may have 
naturalised 

1950 North West 
Pacific 

Unknown Photoautotroph; Marine 
sublittoral/littoral hard 
substrates 

<1% 
 
 

Ulva californica A green alga NIS Unknown Before 2007 Eastern Pacific Shipping  
Confidence: Low 

Photoautotroph; Marine 
littoral/sublittoral hard 
substrates 

<1% 
 
 

Antithamnion 
densum 

A red alga NIS Not invasive 1991 Atlantic Unknown Photoautotroph; marine 
sublittoral hard substrates 

<1% 
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Group  Latin name 
Common 
name 

NIS or 
genetically 
distinct form of 
native species? 

Invasive/ non-invasive 
species? 

Date first 
recorded in 
Assessment 
Area 

Country/area 
of origin 

Means of arrival 
to Ireland 

Habitat, functional 
group or species 
affected 

Proportion of 
Assessment 
Area where 
species is 
present 

P
h
y
to

p
la

n
k
to

n
, 

a
lg

a
e
 a

n
d
 v

a
s
c
u
la

r 
p
la

n
ts

 c
o
n
t.
 

Antithamnionella 
spirographidis 

A red alga NIS Not invasive 1973 Probably 
originates from 
the North 
Pacific 
(Womersley, 
1998) 

Unknown 
Confidence: Low 

Photoautotroph; marine 
sublittoral hard substrates 

<1% 
 
 

Antithamnionella 
ternifolia 

A red alga NIS Not known to be 
invasive 

1930 Probably Indo-
Pacific 

Unknown Marine sublittoral hard 
substrates 

Unknown 

Asparagopsis 
armata 

Harpoon 
weed 

NIS Invasive 1939 South West 
Pacific, 
Australasia 

Possibly by 
Shipping and/or 
Leisure activities 
Confidence: Low 

Photoautotroph; Marine 
sublittoral hard substrates 

<1% 
 
 

Bonnemasonia 
hamifera  

A red alga NIS Invasive 1911 Thought to 
originate from 
the North West 
Pacific 

Unknown Photoautotroph; Marine 
sublittoral hard substrates 

<1% 
 

Cryptonemia 
hibernica 

A red alga NIS Likely to continue to 
expand. 

1971 Most probably 
from South 
East Atlantic, 
Namibia.  

Shipping  
Confidence: 
Moderate 

Photoautotroph; Marine 
sublittoral hard substrates 

<1% 

Gracilaria 
vermiculophylla 

A red alga NIS Invasive 2011 North West 
Pacific 

Unknown 
possibly as 
surface drift or 
culture activities 
Confidence: Low 

Photoautotroph occurring 
frequently on the low 
shore and subtidally in 
shallow sheltered 
harbours and bays with 
varied salinities. It can 
form dense patches 
attached to hard substrata 
(Thomsen et al., 2007). 

<1% 
 
 

Heterosiphonia 
japonica 

A red alga NIS Invasive 2002 North West 
Pacific 

Drift or Shipping 
and/or Leisure 
activities  
Confidence: Low 

Photoautotroph; marine 
subtidal hard substrates 

<1% 
 

Polysiphonia 
harveyi 

A red alga NIS Not invasive 1970 North West 
Pacific (McIvor 
et al., 2001) 

Natural spread  
Confidence: Low 

Photoautotroph; Marine 
sublittoral hard substrates 

<1% 
 
 

Polysiphonia 
subtilissima 

A red alga NIS Unknown 2006 West Atlantic Unknown Photoautotroph; Marine 
sublittoral hard substrates 

<1%, if present 
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Group  Latin name 
Common 
name 

NIS or 
genetically 
distinct form of 
native species? 

Invasive/ non-invasive 
species? 

Date first 
recorded in 
Assessment 
Area 

Country/area 
of origin 

Means of arrival 
to Ireland 

Habitat, functional 
group or species 
affected 

Proportion of 
Assessment 
Area where 
species is 
present 

P
h
y
to

p
la

n
k
to

n
, 

a
lg

a
e
 a

n
d
 v

a
s
c
u
la

r 
p
la

n
ts

 c
o
n
t.
 

Colpomenia 
peregrina 

Oyster thief NIS Expansion of this 
species is most 
probably complete. 

1935 North Pacific Culture activities 
or with surface 
drift  
Confidence: Low 

Photoautotroph; Marine 
littoral and immediately 
within the sublittoral zone 
on firm surfaces. May 
occur epiphytically. 

<1% 
 
 

Sargassum 
muticum  

Jap weed, 
wire weed 

NIS Invasive 1995 North Pacific Culture activities Photoautotroph; Marine 
sublittoral hard surfaces 
and intertidal pools 

<1% 
 
 

Spartina anglica 
fertile hybrid of S. 
maritime 
(Europe) and S. 
alterniflora (North 
America)  

Common 
cordgrass 

NIS Invasive 1925 Britain Habitat 
management  
Confidence: High 

Photoautotroph; 
Saltmarsh 

<1% 
 
 

Spartina x 
townsendii sterile 
hybrid of: S. 
maritima and S. 
alterniflora 

Townsend’s 
grass, rice-
grass 

NIS Not invasive 1930 Britain Unclear whether 
it was imported 
along with the 
deliberate 
introduction of S. 
anglica for 
planting in 
estuarine mud 
flats. 

Photoautotroph; 
Saltmarsh 

<1%, should it 
persist  
 
 

In
v
e
rt

e
b
ra

te
s
 

Diadumene 
lineata 

Orange-
striped 
anemone 

NIS Not invasive 1974 (Ryland 
and Nelson-
Smith 1975) 

Unknown Culture activities 
Confidence: 
Moderate 

Active suspension feeder; 
Marine sublittoral hard 
substrates 

<1% 

Angullicoloides 
crassus 

Swim-bladder 
nematode 

NIS Invasive 1998 North West 
Pacific 

Unknown  
Confidence: Low 

Parasite of Anguilla 
anguilla 

<1% 

Clymenella 
torquata 

Bamboo 
worm 

NIS Invasive 1981 North West 
Atlantic 

Culture activities   
Confidence: Low 

Deposit feeder in soft 
sediments 

<1% 
 

Ficopomatus 
enigmaticus 

A tubeworm NIS Invasive 1971 Indo-Pacific Shipping and/or 
Leisure activities  
Confidence: 
Moderate 

Normally found on 
brackish sublittoral hard 
surfaces but can occur in 
hypersaline regions, 
suspension feeder 

<1% 

Marenzellaria sp. A polychaete 
worm 

NIS Potentially invasive 2011 (approx.) North West 
Atlantic 

Unknown 
Confidence: 
Moderate 

Deposit feeder; Marine 
littoral/sublittoral soft 
substrates 

<1% 

Terebella 
lapidaria 

A polychaete 
worm 

NIS Not invasive 1993 Unclear, widely 
distributed in 
warmer seas.  

Culture activities 
Confidence: High 

Deposit feeder; Marine 
littoral soft substrates 

<1%, if present 
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Group  Latin name 
Common 
name 

NIS or 
genetically 
distinct form of 
native species? 

Invasive/ non-invasive 
species? 

Date first 
recorded in 
Assessment 
Area 

Country/area 
of origin 

Means of arrival 
to Ireland 

Habitat, functional 
group or species 
affected 

Proportion of 
Assessment 
Area where 
species is 
present 

In
v
e
rt

e
b
ra

te
s
 c

o
n
t.
 

Telmatogeton 
japonicus 

Marine 
splash midge 

NIS Not invasive 1999 North Pacific Natural spread   
Confidence: Low 

Larval stage a grazer; 
Marine supralittoral hard 
substrates 

No recent record 
but almost 
certainly present. 

Herrmannella 
duggani 

A copepod Cryptogen Invasive 1982 Unknown Unknown 
Confidence: Low 

Ectoparasite of the oyster 
Ostrea edulis 

<1% 

Myicola ostreae A parasitic 
copepod 

NIS Not invasive 1993 North West 
Pacific 

Culture activities  
Confidence: High 

Commensally occurs on 
the gills of the Pacific 
oyster Crassostrea gigas 

No recent record 

Mytilicola 
orientalis 

A parasitic 
copepod 

NIS Invasive 1993 North West 
Pacific 

Culture activities  
Confidence: High 

Parasite in the gut of 
Crassostrea gigas 

No recent record 
but probably still 
present. 

Corophium 
insidiosum 

An amphipod NIS Unknown 2002 (Oliver et 
al. 2007) 

It is known from 
lagoons in Cork 
Harbour and 
Rosscarbery 
(Oliver et al. 
2007) 

Unknown Brackish shallow 
sublittoral environments 

<1% 

Jassa marmorata An amphipod Cryptogen Invasive 1982 Unknown Shipping and/or 
Leisure activities 

Sublittoral <1% 

Monocorophium 
insidiosum 

An amphipod NIS Not known to be 
invasive 

2002 North Pacific Natural spread 
Confidence: Low 

Suspension feeder; 
Variable bottom types 

<1% 
 
 

Monocorophium 
sextonae 

An amphipod Cryptogen Invasive 1982 Probably 
southern 
hemisphere, 
perhaps south 
Pacific 

Shipping and/or 
Leisure activities  
Confidence: Low 

Deposit feeder <1% 
 
 

Limnoria 
quadripunctata 

Gribble NIS Presently unknown 1995 Pacific Ocean Introduction to 
Europe by 
Shipping. It may 
have arrived in 
Ireland by drift 
wood.  
Confidence: 
Moderate 

Brackish littoral hard <1% 
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Group  Latin name 
Common 
name 

NIS or 
genetically 
distinct form of 
native species? 

Invasive/ non-invasive 
species? 

Date first 
recorded in 
Assessment 
Area 

Country/area 
of origin 

Means of arrival 
to Ireland 

Habitat, functional 
group or species 
affected 

Proportion of 
Assessment 
Area where 
species is 
present 

In
v
e
rt

e
b
ra

te
s
 c

o
n
t.
 

Limnoria 
tripunctata 

Gribble NIS Presently unknown 1987 South Pacific 
and Indian 
oceans 
(Carlton, pers. 
comm.) 

Introduction to 
Europe by 
Shipping. It may 
have arrived in 
Ireland by drift 
wood.  
Confidence: 
Moderate 

Wood borer <1% 

Amphibalanus 
amphitrite 

Tropical 
barnacle 

NIS Not invasive 1966 Indo-Pacific                             
(warm water 
species) 

Shipping and 
leisure activities  
Confidence: High 

Active suspension feeder; 
Marine sublittoral hard 
substrates 

Not known to be 
established 

Amphibalanus 
improvisus 

Bay barnacle NIS Invasive Before 1950 According to 
Carlton et al, 
(2011) the 
species 
originates from 
the North West 
Atlantic 

Shipping and/or 
leisure activities   
Confidence: 
Moderate 

Active suspension feeder; 
Littoral/sublittoral hard 
substrates; Estuarine 
regions of sheltered 
harbours 

Very abundant. It 
can occur locally 
with abundances 
of >1000 per 
square metre. 

Amphibalanus 
improvisus var 
assimilis 

Bay barnacle NIS Not invasive 1998 Eastern and 
Central Atlantic 
coast of South 
America 

Shipping  
Confidence: High 

Active suspension feeder; 
Marine sublittoral hard 
substrates 

Not known to be 
established 

Amphibalanus 
reticulatus 

A barnacle NIS Not invasive 1998 Indo-west 
Pacific 

Shipping  
Confidence: High 

Active suspension feeder; 
Marine sublittoral hard 
substrates 

Not known to be 
established 

Austrominius 
modestus 

New Zealand 
barnacle 

NIS Invasive 1957 Australasia Shipping and/or 
Leisure activities. 
Confidence: 
Moderate 

Active suspension feeder; 
Marine, brackish 
littoral/sublittoral hard 
surfaces 

<1% 

Balanus trigonus A barnacle NIS Not invasive 1998 Pacific  
(Zullo, 1992) 

Shipping  
Confidence: High 

Active suspension feeder; 
Marine sublittoral hard 
substrates 

Not known to be 
established.  

Megabalanus 
coccopoma 

Titan acorn 
barnacle 

NIS Not invasive 1998 Tropical East 
Pacific 

Shipping  
Confidence: High 

Active suspension feeder; 
Marine sublittoral hard 
substrates 

Not occurring in 
the wild 

Megabalanus 
tintinnabulum 

Giant purple 
barnacle 

NIS Not invasive 19th Century 
(O'Riordan, 
1969) 

Unclear, 
possibly Indo-
west Pacific 
(Carlton et al, 
2011). 

Shipping and/or 
Leisure activities  
Confidence: High 

Active suspension feeder; 
Marine sublittoral hard 
substrates 

Not occurring in 
the wild 
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Group  Latin name 
Common 
name 

NIS or 
genetically 
distinct form of 
native species? 

Invasive/ non-invasive 
species? 

Date first 
recorded in 
Assessment 
Area 

Country/area 
of origin 

Means of arrival 
to Ireland 

Habitat, functional 
group or species 
affected 

Proportion of 
Assessment 
Area where 
species is 
present 

In
v
e
rt

e
b
ra

te
s
 c

o
n
t.
 

Megabalanus 
zebra 

A barnacle NIS Not invasive 19th Century or 
early 20th 
Century 

Indo-Pacific 
(Henry and 
McLaughlin, 
1986) 

Shipping  
Confidence: High 

Active suspension feeder; 
Marine sublittoral hard 
substrates 

Not occurring in 
the wild 

Perforatus 
perforatus 

A barnacle NIS Not invasive 1998 North East 
Atlantic and 
Mediterranean 
Sea 

Shipping  
Confidence: High 

Active suspension feeder; 
Marine sublittoral hard 
substrates 

Not known to be 
established 

Solidobalanus 
fallax 

A barnacle NIS Not invasive 1998 East Atlantic, 
west Africa 

Shipping  
Confidence: High 

Active suspension feeder; 
Marine sublittoral hard 
substrates 

Might occur in the 
wild in the south 
Irish Sea 

Marsupenaeus 
japonicus 

Kuruma 
prawn 

NIS Not invasive 2007 Indian Ocean 
and South 
West Pacific 

Natural spread  
Confidence: High 

Scavenger; Marine 
sublittoral soft substrates 

<1%, if still 
present 

Caprella mutica Skeleton 
shrimp 

NIS Invasive 2003 (Tierney 
et al., 2004) 

East Asia, near 
Japan 

Shipping and/or 
leisure activities  
Confidence: Low 

Attaches to a wide range 
of sessile biota including 
filamentous algae, marine 
sublittoral non-mobile 
surfaces; active 
suspension feeder. 

<1% 
 
 

Eriocheir sinensis Chinese 
mitten-crab 

NIS Invasive 2006 (Minchin,  
2006) 

North West 
Pacific 

Shipping Scavenger; Brackish 
littoral/sublittoral 
substrates 

<1%, should it be 
present 

Pilumnoides 
perlatus 

Mud crab NIS Not invasive 1900 South Atlantic. 
Reported from 
South Africa by 
Kensley (1981) 
but also from 
Chile. 

Shipping 
Confidence: High 

Scavenger; Marine 
sublittoral hard substrates 

No recent record 

Homarus 
americanus 

American 
lobster 

NIS Not invasive 1961 (Gibson 
1961) 

North East 
Atlantic 

Live food imports 
Confidence: High 

Scavenger; Marine 
sublittoral hard and soft 
substrata 

Probably not 
present 

Bugula neritina A bryozoan NIS Not invasive 2005 Pacific Leisure activities  
Confidence: 
Moderate 

Passive suspension 
feeder; Marine sublittoral 
hard substrates 

<1% 
 
 

Bugula 
stolonifera 

A bryozoan NIS Unknown 1950s Unclear Shipping and/or 
Leisure activities 
Confidence: Low 

Passive suspension 
feeder; Marine sublittoral 
hard substrates 

<1% 

Tricellaria 
inopinata 

A bryozoan NIS Invasive 2006 North Pacific Shipping and/or 
Leisure activities 

Passive suspension 
feeder; Marine sublittoral 
hard substrates 

<1% 
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Group  Latin name 
Common 
name 

NIS or 
genetically 
distinct form of 
native species? 

Invasive/ non-invasive 
species? 

Date first 
recorded in 
Assessment 
Area 

Country/area 
of origin 

Means of arrival 
to Ireland 

Habitat, functional 
group or species 
affected 

Proportion of 
Assessment 
Area where 
species is 
present 
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v
e
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e
b
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s
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o
n
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Watersipora 
subtorquata 

A bryozoan NIS Not invasive 2011 North Pacific Leisure activities  
Confidence: High 

Passive suspension 
feeder; Marine sublittoral 
hard substrates 

<1% if present 
 
 

Calyptraea 
chinensis 

Chinaman's 
hat limpet 

NIS Invasive 1844 Native to 
Atlantic 
continental 
Europe and 
possibly to 
south-west 
Britain. 

Culture activities 
Confidence: High 

Passive suspension 
feeder; Marine sublittoral 
hard substrates 

<1% 

Crepidula 
fornicata 

Slipper limpet NIS Invasive 1902 North West 
Atlantic 

Culture activities  
Confidence: High 

Passive suspension 
feeder; Marine 
littoral/sublittoral hard 
substrates 

<1% 

Potamopyrgus 
antipodarum 

Jenkin's spire 
shell, New 
Zealand mud 
snail 

NIS Invasive 1900 South-west 
Pacific, New 
Zealand 

Natural spread  
Confidence: Low 

Deposit feeder; brackish 
littoral; lentic benthic 

<1% 

Haliotis discus 
hannai  

Japanese 
abalone 

NIS Not invasive 1985 North West 
Pacific 

Culture activities  
Confidence: High 

Grazer; Marine sublittoral 
hard substrates 

<1% 

Haliotis 
tuberculata 

Ormer NIS Not invasive 1811 Guernsey Culture activities  
Confidence: High 

Grazer; Marine sublittoral 
hard substrates 

<1% 

Teredo navalis Shipworm Cryptogen Invasive Before 1850 Possibly South 
East Asia 

Shipping and/or 
Leisure activities  
Confidence: 
Medium 

Borer; suspension feeder <1% 
 
 

Crassostrea 
angulata 

Portuguese 
oyster 

NIS Not invasive 1877 Thought to be 
Taiwan in the 
North West 
Pacific 

Culture activities 
Confidence: High 

Passive suspension 
feeder; Marine sublittoral 
hard substrates 

Unknown, may be 
present as 
hybrids with C. 
gigas. 

Crassostrea 
gigas 

Pacific oyster NIS Invasive 1969 North West 
Pacific, Japan 

Culture activities  
Confidence: High 

Passive suspension 
feeder; Marine littoral hard 
substrates 

<1% 

Crassostrea 
virginica 

American 
oyster 

Extinct Not invasive 1875 North West 
Atlantic 

Culture activities  
Confidence: High 

Passive suspension 
feeder; Marine littoral/ 
sublittoral hard stones; 
Shell and bedrock 

0% 

Isognomon 
radiata 

Lister's tree 
oyster 

NIS Not invasive 1996 Western 
Atlantic 

Natural spread  
Confidence: High 

Passive suspension 
feeder; Marine sublittoral 
hard substrates 

No recent record 

Ostrea equestris Crested 
oyster  

NIS Not invasive 1995 North West 
Atlantic 

Natural drift 
Confidence: High 

Passive suspension 
feeder attached to firm 
substrata 

No recent record 
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Ostrea frons Mangrove 
oyster 

NIS Not invasive 1983 North West 
Atlantic 

Natural drift 
Confidence: High 

Passive suspension 
feeder attached to firm 
substrata 

No recent record 

Bankia fimbriata A bivalve 
mollusc 

NIS Not invasive Before 1847 Central west 
Atlantic 

Shipping  
Confidence: High 

Active suspension feeder; 
Marine sublittoral borer 

Not known to be 
established 

Chama sp. Jewel box 
clam 

NIS Not invasive 1989 West Atlantic Arrived attached 
to anthropogenic 
flotsam  
Confidence: High 

Passive suspension 
feeder; Marine sublittoral 
hard substrates 

Unlikely to 
become 
established in 
Irish waters. 

Mercenaria 
mercenaria 

American 
hard-shelled 
clam 

NIS Not invasive 1969 North West 
Atlantic 

Culture activities  
Confidence: High 

Passive suspension; 
Feeder marine littoral soft 
substrates 

No recent record 

Mya arenaria Soft-shelled 
clam 

Cryptogen Invasive Before 1850 Unknown, 
possibly North 
America 

Natural spread 
Confidence: Low 

Littoral/sublittoral soft 
sediments deposit and 
suspension feeder 

<1% 
 
 

Ruditapes 
philippinarum 

Pacific clam, 
Manila clam 

NIS Not invasive 1973 West Pacific, 
from the south 
China seas to 
the Othotsk 
Peninsula 

Culture activities   
Confidence: High 

Passive suspension 
feeder; Marine littoral soft 
substrates 

<1% 

Brachidontes 
exustus 

Scored 
mussel 

NIS Not invasive 1977 Central west 
Atlantic 

Natural drift  
Confidence: High 

Active suspension feeder; 
Marine sublittoral hard 
substrates 

Not known to be 
established 

Patinopecten 
yessoensis 

Japanese 
scallop 

NIS Not invasive 1990 North West 
Pacific, Japan, 
Onagawa Bay 

Culture activities  
Confidence: High 

Passive suspension 
feeder; marine sublittoral 
soft substrates 

Not present 

Botrylloides 
violaceus 

A colonial 
ascidian 

NIS Invasive 2006 North West 
Pacific 

Shipping and/or 
Leisure activities  
Confidence: 
Moderate 

Passive suspension 
feeder; Marine sublittoral 
hard substrates 

<1% 

Corella eumyota Orange-
tipped sea 
squirt 

NIS Invasive 2005 circum sub-
Antarctic 

Shipping and/or 
Leisure activities   
Confidence: High 

Marine sublittoral hard 
substrates 

<1% 

Didemnum 
vexillium 

Carpet sea 
squirt 

NIS Invasive 2005 North West 
Pacific 

Shipping and/or 
Leisure crafts   
Confidence: High 

Passive suspension 
feeder; Marine sublittoral 
hard substrates 

<1% 

Molgula 
manhattensis 

Sea grapes NIS Unknown Unknown East coast of 
North America 

Unknown Unknown Unknown 

Styela clava Korean sea-
squirt 

NIS Invasive 1971 North West 
Pacific 

Shipping and/or 
Leisure activities  
Confidence: High 

Passive suspension 
feeder; Brackish 
sublittoral hard 

<1% 
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Oncorhynchus 
gorbuscha 

Pink salmon NIS Not invasive 1973 North Pacific Natural spread   
Confidence: High 

Predatory; marine pelagic; 
lotic 

0% 

Oncorhynchus 
mykiss 

Rainbow trout NIS Not invasive 1899 North East 
Pacific 

Culture activities  
Confidence: High 

Lentic; lotic; marine; 
predatory 

<1% 

Serrasalmus sp. Piranha NIS Not invasive 1988 South America Vessels - 
probably discard 
from a ship 
Confidence: Low 

Predatory; Freshwater 0% 

N
a
ti
v
e
 S

p
e
c
ie

s
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Salmo salar  Atlantic 
salmon 

Native species Not invasive  Native Culture activities Predator, anadromous Unclear, salmon 
occupy a wide 
range of the 
marine 
environment. 

Ostrea edulis  Native oyster Native species Not invasive  Native Culture activities Passive suspension 
feeder; Littoral/ sublittoral 
firm surfaces 

<1% 
 

Littorina littorea  Periwinkle Native species Not invasive  Native Wild fisheries Grazer; littoral/ sublittoral 
firm surfaces 

<1% 
 

 
 
 


