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Introduction 
What the conservation advice package includes 

 

The most up-to-date conservation advice for this site can be downloaded from the 

conservation advice tab in the Site Information Centre (SIC) on JNCC’s website. 

 

The advice presented here describes the ecological characteristics or ‘attributes’ of the site’s 

protected features: Deep-sea sponge aggregations and Offshore deep-sea muds specified 

in the site’s conservation objective. These attributes are: extent and distribution, structure 

and function and supporting processes.  

 

Supplementary advice on the conservation objectives for the geomorphological features: 

Sediment drifts and Polygonal fault systems representative of the Hatton Bank (and adjacent 

seafloor) Key Geodiversity Area are not currently provided in this document. Further 

information regarding these features can be found on the Site information Centre.  

 

The information provided in this document sets out JNCC’s supplementary advice on the 

conservation objectives set for this site. This forms part of JNCC’s formal conservation 

advice package for the site and must be read in conjunction with all parts of the package as 

listed below:  

 

• Background Document explaining where to find the advice package, JNCC’s role in 

the provision of conservation advice, how the advice has been prepared, when to 

refer to it and how to apply it; 

• Conservation Objectives setting out the broad ecological aims for the site; 

• Statements on: 

o the site’s protected feature condition; 

o conservation benefits that the site can provide; and  

o conservation measures needed to further the conservation objectives stated 

for the site. This includes information on those human activities that, if taking 

place within or near the site, can impact it and hinder the achievement of the 

conservation objectives stated for the site; and 

• Supplementary Advice on Conservation Objectives (SACO) providing more detailed 

and site-specific information on the conservation objectives (this document). 

http://jncc.defra.gov.uk/page-6482
http://jncc.defra.gov.uk/page-6482
http://jncc.defra.gov.uk/pdf/HattonRockallBasin_Background_V1.0.pdf
http://jncc.defra.gov.uk/pdf/HattonRockallBasin_ConservationObjectives_V1.0.pdf
http://jncc.defra.gov.uk/pdf/HattonRockallBasin_ConservationStatements_V1.0.pdf
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Figure 1 below illustrates the concept of how a feature’s attributes are interlinked: with 

impacts on one potentially having knock-on effects on another e.g. the impairment of any of 

the supporting processes on which a feature relies can result in changes to its extent and 

distribution and structure and function.  

 

Collectively, the attributes set out in the following tables describe the desired ecological 

condition (favourable) for the site’s features. Each feature within the site must be in 

favourable condition as set out in the site’s conservation objective. All attributes listed in the 

following tables must be taken into consideration when assessing impacts from an activity. 

 

 

 

Figure 1. Conceptual diagram showing how a feature’s attributes are interlinked and 

collectively describe favourable condition and contribute to the conservation objectives stated 

for the site. 

 

In Table 1 and Table 2 below, the attributes for the Deep-sea sponge aggregations and 

Offshore deep-sea muds, respectively, are listed and a description provided in explanatory 

notes.  

 

Please note our current understanding of whether the available evidence indicates that each 

attribute needs to be recovered or conserved is not provided. However, links to available 
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evidence for the site are provided in the tables below and should you require further site-

specific information on the attributes listed for the site’s features, please contact JNCC at 

OffshoreMPAs@jncc.gov.uk.  

mailto:OffshoreMPAs@jncc.gov.uk
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Table 1: Supplementary advice on the conservation objectives for Deep-sea sponge aggregations in Hatton-Rockall Basin 
NCMPA  
 

Attribute: Extent and distribution 
Objective:  
An objective has not been set for this attribute. Links to available evidence are provided below. Please contact JNCC at 
OffshoreMPAs@jncc.gov.uk for further site-specific information on this attribute. 
 

 

Explanatory notes 

Deep-sea sponge aggregations are known to have a naturally patchy distribution, influenced by suitable habitat type and wider environmental 

conditions. Evidence underpinning Deep-sea sponge aggregations are typically point records. It is therefore not possible to map or calculate 

an area of feature extent within a site. For Deep-sea sponge aggregations extent will be a description of where in the site the conditions are 

suitable for the feature to occur. The focus for Deep-sea sponge aggregations is on its distribution, i.e. how it is spread out within the site and 

the factors underpinning its distribution. A reduction in distribution has the potential to alter the biological and physical functioning of the habitat. 

The distribution of a biogenic habitat such as Deep-sea sponge aggregations can be important in relation to the health and resilience of the 

feature (JNCC, 2004). It is important therefore to conserve the full known distribution of Deep-sea sponge aggregations within a site. 

 

A Deep-sea sponge aggregation is a biogenic habitat characterised by the presence of structural sponges that occur above a specified density 

threshold (OSPAR, 2010a; Henry and Roberts, 2014): 

• More than 0.5 individuals per m-2; 

• Registering as at least ‘frequent’ on the SACFOR scale; or 

• If bycatches of sponges exceed 400 kg, based on the ICES recommendation (ICES, 2013) for the identification of Vulnerable Marine 

Ecosystems1.  

 

In UK waters, four different subtypes of Deep-sea sponge aggregations have been identified (Henry and Roberts, 2014): 

1. Boreal ostur sponge aggregations – which are characterised by large structural geodiid sponges. Other erect and encrusting sponges 

may also be present. 

                                                
1 While there are occurrences of deep-sea sponge aggregations in UK waters that have been identified through bycatch records, JNCC does not recommend 
that trawl surveys are used to search for new instances of deep-sea sponge aggregations or monitor known deep-sea sponge aggregations. 

mailto:OffshoreMPAs@jncc.gov.uk
http://jncc.defra.gov.uk/page-2684
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2. Glass sponge fields – dominated by a single type of glass sponge (Hexactinellidae). Usually these are bird’s nest (Pheronema 

carpenteri) sponge fields, but could be formed by aggregations of other species of glass sponges. 

3. Encrusting sponge dominated aggregations -  characterised by low lying massive and encrusting sponges. 

4. Stalked sponge grounds – characterised by enhanced densities of stalked sponge species, typically on muddy sediments. 

 

Evidence suggests that the sponges comprising Deep-sea sponge aggregation habitat have limited potential to recover from removal, 

dislodgement, crushing or repeated exposure to significant sediment loading (ICES, 2009). Any recovery of extent will be influenced by the 

method of reproduction, dispersal potential, the relative location of a potential source population of reproductive adult sponges and the 

presence of suitable supporting habitat. Generally, there is little information on the reproduction, recruitment, growth rates and longevity of 

deep-water sponges (Hogg et al., 2010; Maldonado et al., 2016). Geodia barretti, which can characterise boreal ostur aggregations, release 

gametes once or twice a year but less than 30% of the population is involved in reproduction each year (Spetland et al., 2007). Number of 

larvae produced and their dispersal ability varies between shallow water sponge species (Uriz et al., 1998; Mariani et al., 2006). There is no 

information on the dispersal and larvae survival of deep-sea sponges, however small sponges within Boreal ostur aggregations are relatively 

rare suggesting successful reproduction is infrequent (Klitgaard and Tendal, 2004). Sexual reproduction has not been observed in Bird’s nest 

sponges and aggregations are likely to be formed by asexual budding (Maldonado et al., 2016). Sponge growth rates differ between species, 

season and environmental conditions (Leys and Lauzon, 1998; Turon et al., 1998; Cebrian et al., 2003; McMurray et al., 2008; Duckworth et 

al., 2012), and larger sponges tend to grow slower than smaller ones (Leys and Lauzon, 1998; McMurray et al., 2008). Based on annual 

growth rates it is predicted that individual structural sponges can take decades to reach average sizes within the population (Leys and 

Lauzon, 1998; Klitgaard and Tendal, 2004). The life history traits of individual sponges indicate that recovery in extent of deep-sea sponge 

aggregations after mortality or removal of adult sponges may take decades or centuries (ICES, 2009; Hogg et al., 2010). 

 

                                           ----------------------------------------------------------------------------------------------------------- 

 

Extent and distribution of the Deep-sea sponge aggregations within the site 
The extent and distribution of the Deep-sea sponge aggregations within the site is shown in the site map. For further site-specific information 

please see the Site Information Centre. 

 
For information on activities capable of affecting the protected features of the site, please see FeAST. 
 
 

http://jncc.defra.gov.uk/default.aspx?page=5201&LAYERS=TwelveTS%2CUKCS%2CGDOS_P_Poly%2CGDOS_P_Line%2CMudhab_ncmpas%2CDSSA_ncmpas%2CncMPA&zoom=9&Y=58.08377&X=-16.39072
http://jncc.defra.gov.uk/page-6482
http://www.marine.scotland.gov.uk/FEAST/
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Attribute: Structure and function 
Objective:  
An objective has not been set for this attribute. Links to available evidence are provided below. Please contact JNCC at 
OffshoreMPAs@jncc.gov.uk for further site-specific information on this attribute. 

 
 

Explanatory notes 

Structure 
Structure with respect to Deep-sea sponge aggregations encompasses:  

• Sponge composition: namely the species, shape and size of the individual sponges that form the aggregation; 

• Sponge abundance within the Deep-sea sponge aggregation;  

• the presence of spicule mats, which have a strong influence on other species; and 

• Characteristic communities present. 

 

Sponge composition  
Sponges are a highly diverse group of organisms and have a range of different morphotypes depending on species and/or environmental 

conditions (e.g. Fig. 2; Schönberg and Fromont, 2014). Other benthic organisms live on the surface of sponges or within the canals in the 

sponge’s tissue. Sponge morphotype influences the abundance, diversity and composition of organisms living on or in the sponge (Neves and 

Omena, 2003; Montenegro-González and Acosta, 2010). A significant relationship has been observed between the structural complexity of 

biogenic structures, such as sponges and corals, and the number of taxa they support (Buhl-Mortensen and Mortensen, 2005; Buhl-Mortensen, 

2010). Structural complexity of a sponge could be related to both its morphotype and size. Biodiversity may be increased by enhanced structural 

complexity because of an increase in the heterogeneity of habitats available for other benthic organisms e.g. providing elevated perches for 

other filter feeders (Bett and Rice, 1992; Bell, 2008) or refuges from predators (Freese and Wing, 2003). The communities of organisms living 

on or within individual sponges can also vary between different species of sponge with similar morphologies, possibly due to differences in the 

structure of the sponge tissue and/or the secondary metabolites the sponges produce (Skilleter et al., 2005; Kersken et al., 2014).  

 

Key species form a part of the habitat structure or help to define a biotope. For Deep-sea sponge aggregations, the habitat structure is formed 

by the sponge species themselves, and therefore sponges are the key species in this habitat type. The ICES Working Group on Deep-Water 

Ecology has released a list of structural sponge species frequently found in Deep-sea sponge aggregations in the North Atlantic (see ICES, 

2009). 

mailto:OffshoreMPAs@jncc.gov.uk


 

8 
 

 

A study of organisms living on stalked sponges found interspecific differences in the height above the seabed that species occupied (Beaulieu, 

2001). This indicates that the size of sponges in a Deep-sea sponge aggregation can also influence the associated community, independently 

of sponge species and morphotype, and that a reduction in the height of sponges within an aggregation could lead to the loss of species from 

the community. 

 

The diversity of sponge species, morphotypes and sizes within a Deep-sea sponge aggregation will influence the associated community and 

therefore it is important that these aspects of the structure of the Deep-sea sponge aggregation are conserved. 
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Figure 2. An example range of sponge morphotypes (from Berman et al., 2013). 

   

Glass sponge fields are generally formed by a single species of structural sponge (Maldonado et al., 2016). Bird’s nest sponge (Pheronema 

carpenteri) fields are the most extensive type of glass sponge field in the North Atlantic (Howell et al., 2016; Maldonado et al., 2016). 

 

Encrusting sponge dominated aggregations are characterised by low lying, encrusting and massive sponges (Henry and Roberts, 2014). 

 



 

10 
 

 

If a sponge species can reproduce asexually, fragmentation of larger sponges could potentially increase the population of sponges in a Deep-

sea sponge aggregation but will also reduce the size of the individuals (Hogg et al., 2010). Consequently, although the extent of a Deep-sea 

sponge aggregation will not be reduced, the structure of the habitat may be altered. Sponges differ in their dispersal ability (Uriz et al., 1998; 

Mariani et al., 2006), growth rates (Duckworth et al., 2012), ability to regenerate damaged tissue (Duckworth, 2003; Henry and Hart, 2005) and 

sensitivity to increased suspended sediment (Schönberg., 2016). These differences can be due to species, morphotype and/or life stage. 

These factors will all influence the ability of Deep-sea sponge aggregations to recover physical structure after damage and the sponge 

composition of the habitat if any recovery does occur. Growth to repair damaged tissue can be significantly faster than normal growth rates 

(Leys and Lauzon, 1998). However, although individual sponges can repair damage this does not indicate that recovery of the habitat structure 

from damage will be as rapid (ICES, 2009). Damaged Geodia can regrow to their original weight in a few weeks under laboratory conditions 

(Hoffmann et al., 2003) but within a natural aggregation no evidence of repair is seen a year after damage (Freese, 2001). It is important to 

conserve the range of sponge species present in a Deep-sea sponge aggregation to increase the likelihood that some recovery may occur. 

 

                                                 ----------------------------------------------------------------------------------------------------------- 
 
Sponge abundance 
The abundance of sponges within a Deep-sea sponge aggregation can influence the characteristic biological communities that are present. 

Beazley et al. (2015) found a positive relationship between the density of structural sponges and the biological diversity of other invertebrate 

taxa. The biomass and abundance of some fish species, such as shortnose snipe eel (Serrivomer beanii), deep-sea cat shark (Apristurus 

profundorum) and eelpout (Lycodes spp.) have also been shown to be higher in areas of a high sponge biomass (Kenchington et al., 2013). 

Changes in the abundance of sponges may therefore have an impact on the characteristic biological communities and the biodiversity that a 

site can support. Sponge morphotype and available survey methods may influence how this attribute is described. If individual sponges can 

be identified on videos or stills, then abundance could be density of individual sponges. As the functions of sponges are directly linked to their 

biomass, the volume or biomass of sponges is valuable way of quantifying the abundance of larger sponges (Wulff, 2001), however non-

destructive survey methods, such as 3D camera technology, would be required. For some morphotypes e.g. encrusting sponges, distinguishing 

individuals is difficult and abundance should be described as area occupied or number of patches (Bell et al., 2017).  

 

Deep-sea sponge aggregations can vary in how the individual sponges are distributed within an aggregation, e.g. sponges can be randomly 

distributed or clustered (Uriz et al., 1998). Sponges or clumps of sponges have communities of other organisms associated with them. Within 

a Deep-sea sponge aggregation, communities associated with one patch of sponges are likely to be more similar to communities on other 
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nearby patches of sponges compared to patches that are located further away (Mayer et al., 2016). Therefore, the spatial distribution of sponges 

or patches of sponges within the Deep-sea sponge aggregation could impact the overall diversity of associated organisms in the site. 

   

It is important therefore to conserve the density and spatial distribution of sponges within a Deep-sea sponge aggregation to maintain the 

richness and diversity of the characteristic biological communities that may be present. Moreover, the spatial distribution of sponges may also 

effect how well the Deep-sea sponge aggregation can recover from a loss of individuals, as recovery could depend on the relative location of 

reproductive adults. 

 

                                                 ----------------------------------------------------------------------------------------------------------- 
 
Spicule mats 
Many species of sponges support their tissues with skeletal structures known as spicules (Hogg et al., 2010). The spicules that form the 

skeleton of sponges can accumulate on the sea-bed in Deep-sea sponge aggregations, forming spicule mats. The presence of spicule mats 

alters the benthic community (Bett and Rice, 1992; Barrio Froján et al., 2012), possibly because they provide a hard substrate for attachment, 

act as refugia or enhance food availability to filter feeders; brittlestars and ascidians use the spicule mats as perches to access food particles 

in the higher flow rates above the sediment boundary layer (Bett and Rice, 1992). The numbers of polychaetes and brittlestars are positively 

correlated with the volume of spicules in the spicule mat (Bett and Rice, 1992), and these organisms are likely to be prey for fish and other 

benthic organisms. Spicule mats result in a hard surface to the seabed which inhibits colonisation by infaunal organisms (Gubbay, 2002). It is 

therefore important to conserve the presence and extent of spicule mats within Deep-sea sponge aggregations as they influence the 

characteristics of the habitat type. Where spicule mats are present, it is important that their extent and distribution is conserved. Spicule mats 

can cover around a third of the sea bed within bird’s nest sponge fields (Bett and Rice, 1992). 

 

----------------------------------------------------------------------------------------------------------- 

 
Characteristic communities  
The variety of communities’ present make up the habitat and reflect the habitat’s overall character and conservation interest. Characteristic 

communities include, but are not limited to, representative communities, for example, those covering large areas and notable communities, 

those that are nationally or locally rare or scarce e.g. listed as OSPAR threatened or declining, or particularly sensitive. Deep-sea sponge 

aggregations are listed on the OSPAR threatened and declining habitats list, and this includes the characteristic communities associated with 

them (OSPAR, 2010a). Deep-sea sponge aggregations have also been recognised as Vulnerable Marine Ecosystems (VMEs) by the 
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International Convention for the Exploration of the Sea (ICES) (ICES, 2013), who make recommendations for the protection of instances of the 

feature from fishing activity where they occur.  

 

The biological communities characteristic of a Deep-sea sponge aggregation can vary depending on the structure of the Deep-sea sponge 

aggregation and other large-scale variables such as depth and current speed (Beazley et al., 2015), as well as fine-scale physical, chemical 

and biological processes. The characteristic communities of Deep-sea sponge aggregations are generally epibenthic fauna typical of hard 

substrates (Gubbay, 2002) and tend to have relatively high biodiversity (Bett and Rice, 1992; Beazley et al., 2013; Beazley et al., 2015). 

Brittlestars are often associated with Deep-sea sponge aggregations (Henry and Roberts, 2014), which use the sponges and spicule mats as 

elevated perches to improve feeding (Bett and Rice, 1992).  

 

It is important to conserve the natural spatial distribution, composition, diversity and abundance of the main characterising biological 

communities of the Deep-sea sponge aggregation within the site to avoid diminishing biodiversity and ecosystem functioning within the habitat 

and to support its health (Hughes et al, 2005). 

 

----------------------------------------------------------------------------------------------------------- 

 

Function 
Functions are ecological processes that include sediment processing, secondary production, habitat modification, supply of recruits, 

bioengineering and biodeposition. These functions rely on natural supporting processes and the growth and reproduction of sponges, and 

associated biological communities, and provide a variety of functional roles within it (Bell, 2008).  

 

These functions can occur at a number of temporal and spatial scales and help to maintain the provision of ecosystem services locally and to 

the wider marine environment (ETC, 2011). Ecosystem services that might typically be provided by Deep-sea sponge aggregations include:  

 

• Nutrition: Sponges filter feed organic matter out of the water column, therefore Deep-sea sponge aggregations are a potentially 

important link in the flow of nutrients between the pelagic and benthic environment (Maldonado et al., 2012; Cathalot et al., 2015). For 

example, cold-water corals can secrete mucus which becomes a source of dissolved and particulate organic matter (Wild et al., 2008). 

Sponges feed on the organic matter produced by cold-water corals and it is incorporated into sponge tissue, which is then shed and 

can be consumed by higher trophic levels (Rix et al., 2016). This may serve to increase the availability of prey species to predators 

through enhancement to levels of biological diversity, potentially act as spawning grounds and provide refugia from predators for 

commercially important fish species;  
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• Silicon regulation: by providing a long-term sink for silicon (Maldonado et al., 2012; Tréguer and De La Rocha, 2013); and 

• Provision of biochemical and biotechnological products: Sponges and their associated microbes produce a diverse array of chemicals, 

many of which have been shown to have applications in drug development (Laport et al., 2009; Ebada et al., 2010; Sawadogo et al., 

2015; Indraningrat et al., 2016). Sponges may also have wider biotechnological applications (Hogg et al., 2010) e.g. chitin networks 

from one species of sponge are effective at absorbing uranium contamination (Schleuter et al., 2013). Sponge species typically found 

in Deep-sea sponge aggregations may also prove to have useful applications in the future. 

 

The natural range of Deep-sea sponge aggregation communities within the site should be conserved to ensure that the functions they provide 

support the health of the feature and the provision of ecosystem services to the wider marine environment. 

 

                                            ----------------------------------------------------------------------------------------------------------- 
 
Structure and function of the feature within the site 
For further site-specific information on the structure and function of the feature within the site, please see the Site Information Centre. 
 
For information on activities capable of affecting the protected features of the site, please see FeAST. 
 

Attribute: Supporting processes 
Objective:  
An objective has not been set for this attribute. Links to available evidence are provided below. Please contact JNCC at 
OffshoreMPAs@jncc.gov.uk for further site-specific information on this attribute. 

  
 

Explanatory notes 

Deep-sea sponge aggregations rely on a range of natural supporting processes to support ecological processes (functions) and recovery from 

any impacts. For the site to fully deliver the conservation benefits set out in the statement on conservation benefits, the following supporting 

processes must remain largely unimpeded: hydrodynamic regime; supporting habitat; water quality; and sediment quality. 

 

http://jncc.defra.gov.uk/page-6482
http://www.marine.scotland.gov.uk/FEAST/
mailto:OffshoreMPAs@jncc.gov.uk
http://jncc.defra.gov.uk/pdf/HattonRockallBasin_ConservationStatements_V1.0.pdf
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Hydrodynamic regime 
Hydrodynamic regime refers to the speed and direction of currents, seabed shear stress and internal and surface wave exposure. These 

mechanisms circulate larvae and organic material, and influence water properties by distributing dissolved oxygen and transferring it from the 

surface to the seabed (Hiscock et al., 2004; Mienis et al., 2007; Hosegood and van Haren, 2009; Wagner et al., 2011).  

 

Deep sea sponge aggregations require hydrographic conditions that result in a continuous supply of particulate and dissolved organic matter 

to the seabed that the sponges can feed on. Deep-sea sponge aggregations are thought to occur near areas where topology leads to the 

creation of internal waves (Howell et al., 2016), which would result in resuspension of food particles. Gamete release in the sponge Geodia 

barretti appears to coincide with phytoplankton blooms (Spetland et al., 2007), which suggests that hydrodynamic regime may also influence 

reproduction of sponges in Deep-sea sponge aggregations. 

 

                                         ----------------------------------------------------------------------------------------------------------- 

 

Supporting habitat 

The preferred seabed type of Deep-sea sponge aggregations varies between the different subtypes. It is therefore important to conserve the 

seabed sediment types and sediment distributions within a site, to ensure that there are favourable conditions for new sponge recruits to 

settle and maintain the spatial distribution of sponges in Deep-sea sponge aggregations. 

 

                                         ----------------------------------------------------------------------------------------------------------- 

 

Water and sediment quality  
Contaminants may also impact the ecology of a Deep-sea sponge aggregation by having a range of effects on different species within the 

habitat, depending on the nature of the contaminant (JNCC, 2004; UKTAG, 2008; EA, 2014). It is important therefore to avoid changing the 

natural water and sediment quality properties of a site and as a minimum ensure compliance with existing Environmental Quality Standards 

(EQS) as set out below. 

 

Environmental Quality Standard (EQS) 
The targets listed below for water and sediment contaminants in the marine environment are based on existing targets within OSPAR or the 
Water Framework Directive (WFD) and require concentrations and effects to be kept within levels agreed in the existing legislation and 
international commitments. These targets are set out in The UK Marine Strategy Part 1: The UK Initial Assessment 2012).  
 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69632/pb13860-marine-strategy-part1-20121220.pdf
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Aqueous contaminants must comply with water column annual average (AA) Environmental Quality Standards (EQSs) according to the 
amended Environmental Quality Standards Directive (EQSD) (2013/39/EU), or levels equating to (High/Good) Status (according to Annex V 
of the Water Framework Directive (WFD) (2000/60/EC), avoiding deterioration from existing levels. 
 

Surface sediment contaminants (<1 cm from the surface) must fall below the OSPAR Environment Assessment Criteria (EAC) or Effects Range 

Low (ERL) threshold. For example, mean cadmium levels must be maintained below the ERL of 1.2 mg per kg. For further information, see 

Chapter 5 of the OSPAR Quality Status Report (OSPAR, 2010b) and associated QSR Assessments. 

There are little data on the impact of aqueous and sediment contaminants on Deep-sea sponge species, therefore no tolerance thresholds 

have been established for Deep-sea sponge aggregations. The general standards described above apply to this feature until more habitat 

specific information is available. 

The following sources provide information regarding historic or existing contaminant levels in the marine environment: 

• Marine Environmental and Assessment National Database (MERMAN); 

• The UK Benthos database available to download from the Oil and Gas UK website; 

• Cefas Green Book; 

• Strategic Environmental Assessment Contaminant Technical reports available to download from the British Geological Survey website; 

and 

• Charting Progress 1: The State of the UK Seas (2005) and Charting Progress 2: The State of the UK Seas (2014).  
 

Water quality 
The water quality properties that influence Deep-sea sponge aggregations include salinity, pH, temperature, suspended particulate 

concentration, dissolved organic matter, silicate concentration, nutrient concentrations and dissolved oxygen. They can act alone or in 

combination to affect habitats and their communities in different ways, depending on species-specific tolerances. In fully offshore habitats these 

parameters tend to be relatively more stable, particularly so for deeper waters, although there may be some natural seasonal variation. They 

can influence the abundance, distribution and composition of Deep-sea sponge aggregations and associated communities at relatively local 

scales. Changes in any of the water quality properties, because of human activities, may impact habitats and the communities they support 

(Elliot et al., 1998; Little, 2000; Gray and Elliot, 2009). Increased concentrations of fine sediment in the water column can have a negative 

impact on Deep-sea sponges by blocking feeding structures, reducing other physiological processes and damaging the surface of the sponges 

by abrasion of larger particles (Bell et al., 2015). 

 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2013:226:0001:0017:EN:PDF
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02000L0060-20141120
http://qsr2010.ospar.org/en/index.html
http://qsr2010.ospar.org/media/assessments/p00390_2009_CEMP_assessment_report.pdf
http://www.bodc.ac.uk/projects/uk/merman/project_overview/
http://oilandgasuk.co.uk/environment-resources.cfm
https://www.cefas.co.uk/cefas-data-hub/publication-abstract/?id=7864
http://www.bgs.ac.uk/data/sea/
http://webarchive.nationalarchives.gov.uk/20141203174606/http:/chartingprogress.defra.gov.uk/charting-progress2005
http://webarchive.nationalarchives.gov.uk/20141203170558/http:/chartingprogress.defra.gov.uk/
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Sponges consume organic matter that they filter out of passing seawater. The diet of sponges includes bacteria and other small planktonic 

organisms (Yahel et al., 2007; Hadas et al., 2009; Perea-Blázquez et al., 2012; Kahn et al., 2015). Sponges may have a preference for particles 

smaller than 10 µm (Witte et al., 1997) but they can feed on larger particles (Frost, 1981; Yahel et al., 1998; Ribes et al., 1999). Dissolved 

organic matter is also an important food source for sponges (de Geoij et al., 2008a; de Geoij et al., 2008b; van Duyl et al., 2008; Rix et al., 

2017). As a result, deep sea sponge aggregations require a continuous supply of particulate and dissolved organic matter to the seabed.  

Changes to water quality that reduces the supply of suspended particulate or dissolved organic matter to the sponges may also be detrimental. 

It is important therefore to avoid changing the natural water quality of a site as a minimum to ensure compliance with existing EQS as set out 

above until thresholds specific to Deep-sea sponge aggregations have been identified. 

 

                                         ----------------------------------------------------------------------------------------------------------- 

 

Sediment quality 
Studies on shallow water sponges have shown that exposure to contaminants such as Copper or polyaromatic hydrocarbons (PAHs) can have 

a negative impact on sponges’ feeding rates, settlement or survival, however the response varies between different sponge species (Cebrian 

et al., 2006; Cebrian and Uriz, 2007). The impact of a particular contaminant on sponges can be enhanced if other contaminants are also 

present (Cebrian and Uriz, 2007). Sponges filter large volumes of food particles, therefore even if contaminants do not impact the sponge, 

chemicals such as Aluminium, Iron, Nickel, Lead, PAHs and poly-chlorinated biphenyls (PCBs) can bioaccumulate within the sponge tissue 

(Gentric et al., 2006). Although impacts of contamination and bioaccumulation have not been studied in deep-water sponges, various 

contaminants are also likely to affect the species that live in or on Deep-sea sponge aggregations. Bioaccumulation in biogenic habitats can 

impact colonisation and settlement by mobile and sessile epifauna species sensitive to particular contaminants, (e.g. heavy metals), and lead 

to accumulation in species at higher trophic levels (Roberts et al., 2008; OSPAR, 2009; OSPAR, 2010b; OSPAR, 2012). This can alter the 

structure of communities within a site e.g. lowering species diversity or abundance.  

 

It is important therefore to avoid changing the natural sediment quality of a site and as a minimum ensure compliance with existing EQS as set 

out above until thresholds specific to Deep-sea sponge aggregations have been identified. 

 

                                            ----------------------------------------------------------------------------------------------------------- 
 
Supporting processes for the feature within the site 
For further site-specific information on the natural processes which support the feature within the site, please see the Site Information Centre. 
 

http://jncc.defra.gov.uk/page-6482
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For information on activities capable of affecting the protected features of the site, please see FeAST. 
 
 

 
 
 
 

Table 2: Supplementary advice on the conservation objectives for Offshore deep-sea muds in Hatton-Rockall Basin 
NCMPA  
 

Attribute: Extent and distribution 
Objective:  
An objective has not been set for this attribute. Links to available evidence are provided below. Please contact JNCC at 
OffshoreMPAs@jncc.gov.uk for further site-specific information on this attribute. 

 

Explanatory notes 

Extent refers to the total area in the site occupied by Subtidal sedimentary habitats and must include consideration of their distribution i.e. how 

spread out they are within a site. A reduction in extent has the potential to alter the biological and physical functioning of Subtidal sedimentary 

habitat types (Elliott et al., 1998; Tillin and Tyler-Walters, 2014). The distribution of a habitat influences the component communities present, 

and can contribute to the health and resilience of the feature (JNCC, 2004). The extent of the Subtidal sedimentary habitats within the site must 

be conserved to their full known distribution. 

 

Subtidal sedimentary habitats are defined by: 

• Sediment composition (grain size and type) (e.g. Cooper et al., 2011; Coates et al., 2015; 2016; Coblentz et al., 2015). Some species 

can inhabit all types of sediment, whereas others are restricted to specific types; and 

• Biological assemblages - See JNCC’s Marine Habitats Correlation Table for more detail about the range of biological communities 

(biotopes) that characterise Subtidal sedimentary habitats in the UK marine environment. In offshore environments, note that Subtidal 

sedimentary habitats are not typically dominated by algal communities. 

  

A significant change in sediment composition and/or biological assemblages within an MPA could indicate a change in the distribution and 

extent of Subtidal sedimentary habitats within a site (see UK Marine Monitoring Strategy for more information on significant change). Reduction 

in extent has the potential to affect the functional roles of the biological communities associated with Subtidal sedimentary habitats (Elliott et 

http://www.marine.scotland.gov.uk/FEAST/
mailto:OffshoreMPAs@jncc.gov.uk
http://jncc.defra.gov.uk/page-6767
http://jncc.defra.gov.uk/pdf/Marine_Monitoring_Strategy_v4.1.pdf
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al., 1998; Tillin and Tyler-Walters, 2014) e.g. a change from coarser to finer sediment would alter habitat characteristics, possibly favouring 

deposit feeders over suspension feeders (Tillin and Tyler-Walters, 2014). Maintaining extent is therefore critical to maintaining or improving 

conservation status of Subtidal sedimentary habitats. 

 

A general description of the different types of Subtidal sedimentary habitats found in the UK offshore marine environment of relevance to this 

MPA is provided below: 

• Offshore deep-sea muds - Comprises of mud and cohesive sandy mud. This habitat is predominantly found in stable deeper/offshore 

areas where the reduced influence of wave action and/or tidal streams allow fine sediments to settle. These habitats are often dominated 

by polychaetes and echinoderms, such as Amphiura spp., sea-pens, such as the slender sea-pen (Virgularia mirabilis), and burrowing 

megafauna, such as the Norway lobster (Nephrops norvegicus) (Connor et al., 2004), although polychaetes, sea spiders, molluscs, 

crustaceans and fish are also found. Bathymetry, current velocity, bottom water-mass distribution and particle size of the mud (clay, 

silty or sandy) have a significant influence on the distribution and composition of the seabed communities present. Subtidal mud is 

defined by a ratio of mud to sand being greater than 4:1, with particle sizes of less than 0.063 mm for mud and 0.063 mm to 2 mm for 

sand (McBreen and Askew, 2011). On the continental shelf, the Priority Marine Feature (PMF) Offshore deep-sea muds directly equates 

to the EUNIS habitat A5.3 Subtidal mud, but the PMF also covers deep-water examples that occur on or beyond the continental slope 

(Tyler-Walters et al., 2016). 

 

                                           ----------------------------------------------------------------------------------------------------------- 

 

Extent and distribution of the Offshore deep-sea muds within the site 
The extent and distribution of the Offshore deep-sea muds within the site is shown in the site map. For further site-specific information please 

see the Site Information Centre. 

 
For information on activities capable of affecting the protected features of the site, please see FeAST. 
 

Attribute: Structure and function 
Objective:  
An objective has not been set for this attribute. Links to available evidence are provided below. Please contact JNCC at 
OffshoreMPAs@jncc.gov.uk for further site-specific information on this attribute. 

 

Explanatory notes 

http://jncc.defra.gov.uk/default.aspx?page=5201&LAYERS=TwelveTS%2CUKCS%2CGDOS_P_Poly%2CGDOS_P_Line%2CMudhab_ncmpas%2CDSSA_ncmpas%2CncMPA&zoom=9&Y=58.08377&X=-16.39072
http://jncc.defra.gov.uk/page-6482
http://www.marine.scotland.gov.uk/FEAST/
mailto:OffshoreMPAs@jncc.gov.uk
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Structure refers to the physical structure of a Subtidal sedimentary habitat and its biological structure. Physical structure refers to finer scale 

topography and sediment composition. Biological structure refers to the key and influential species and characteristic communities present.  

 

Physical structure: Finer scale topography 

The topography of Subtidal sedimentary habitats may be characterised by features, such as mega-ripples, banks and mounds, which are either 

formed and maintained by ongoing hydrodynamic processes (active bedforms) or the result of long since passed geological processes (relict 

bedforms). As these bedforms support different sedimentary habitats and associated communities compared to the surrounding seabed it is 

important that they are conserved (Elliott et al., 1998; Barros et al., 2004; Limpenny et al., 2011). Recovery of active bedforms is likely so long 

as the prevailing hydrodynamic regime remains largely unimpeded. However, the reverse is true with regards to relict bedforms.  

 

                                         ----------------------------------------------------------------------------------------------------------- 

 

Physical structure: Sediment composition  

On the continental shelf, sediment composition is highly dependent on the prevailing hydrodynamic regime. Coarser sediments tend to 

dominate in high energy environments that are subject to strong prevailing currents. Conversely, finer sedimentary habitats are typically 

associated with lower energy environments. However, storm conditions can mobilise all sediment types, including the coarser fractions, most 

notably in shallower waters (Green et al., 1995).  

 

In deeper waters, bottom currents may impact sediment composition through erosional and depositional processes (Sayago-Gil et al., 2010). 

The continental shelf edge and upper continental slope (>200 m) have been shown to be impacted by currents, influencing sediment 

composition by depositing finer particles in deeper waters (Hughes, 2014). Indeed, mud content can increase exponentially with depth as 

hydrodynamic influence is reduced (Bett, 2012).  

 

As sediment composition may be a key driver influencing biological community composition it is important that natural sediment composition 

is conserved (Cooper et al., 2011; Coates et al., 2015; 2016; Coblentz et al., 2015). 

 

                                         ----------------------------------------------------------------------------------------------------------- 
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Biological structure: Key and influential species  

Key and influential species are those that have a core role in determining the structure and function of Subtidal sedimentary habitats. For 

example, bioturbating species (animals that forage and burrow tunnels, holes and pits in the seabed) help recycle nutrients and oxygen between 

the seawater and the seabed supporting the organisms that live within and on the sediment. Grazers, surface borers, predators or other species 

with a significant functional role linked to the Subtidal sedimentary habitats can also be classed as a key or influential species. Changes to the 

spatial distribution of communities across a Subtidal sedimentary habitat could indicate changes to the overall feature and as a result how it 

functions (JNCC, 2004). It is important to conserve the key and influential species of a site to avoid diminishing biodiversity and the ecosystem 

functioning provided by the protected Subtidal sedimentary habitats, and to support their conservation status (JNCC, 2004; Hughes et al., 

2005).  

 

Due to the prevailing influence of the hydrodynamic regime, higher energy, coarser sedimentary habitats show greater recovery potential 

following impact than lower energy, finer sedimentary habitats (Dernie et al., 2003). Recovery of the feature is thought to be largely dependent 

on the scale of the disturbance and action of remaining key and influential species, such as burrowers. However, recovery of the communities 

associated with Subtidal sedimentary habitats also depends on the life-history traits of the species themselves (e.g. their growth rate, longevity) 

and their interactions with other species, including predators and prey. Furthermore, the environmental connectivity between populations or 

species patches, the suitability of the habitat (e.g. substrate type), depth, water and sediment quality will also influence the recovery potential 

of Subtidal sedimentary habitats (Mazik et al., 2015). 

 

                                         ---------------------------------------------------------------------------------------------------------- 

 

Biological structure: Characteristic communities  

The variety of biological communities present make up the habitat and reflect the habitat’s overall character and conservation interest. 

Characteristic communities include, but are not limited to, representative communities, such as those covering large areas, and notable 

communities, such as those that are nationally or locally rare or scarce, listed as OSPAR threatened and/or declining, or known to be particularly 

sensitive to anthropogenic activities. 

 

Biological communities within Subtidal sedimentary habitats vary greatly depending on location, sediment type and depth, as well as other 

physical, chemical and biological processes. Burrowing bivalves and infaunal polychaetes thrive in coarse sedimentary habitats where the 

sediment is well-oxygenated with animals, such as hermit crabs, flatfish and starfish, living on the seabed. In deeper and more sheltered areas, 
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the effects of wave action and prevailing currents may be diminished, resulting in finer sedimentary habitats where burrowing species may 

have a key role to play in maintaining the biological diversity of the habitat.  

 

Changes to the spatial distribution of biological communities across a Subtidal sedimentary habitat could indicate changes to the overall feature 

(JNCC, 2004). It is therefore important to conserve the natural spatial distribution, composition, diversity and abundance of the main 

characterising biological communities of the Subtidal sedimentary habitats within a site to avoid diminishing biodiversity and ecosystem 

functioning within the habitat and to support its health (JNCC, 2004; Hughes et al., 2005).  

 

Similar to the biological structure of key and influential species, the recovery of characterising species’ function is dependent on the influence 

of prevailing environmental conditions, life-history traits and interactions between species, with environmental connectivity between populations 

or species patches, the suitability of the habitat (e.g. substrate type), depth, water and sediment quality further influencing the recovery potential 

of Subtidal sedimentary habitats (Mazik et al., 2015). 

 

                                         ----------------------------------------------------------------------------------------------------------- 

 

Function 
Functions are ecological processes that include sediment processing, secondary production, habitat modification, supply of recruits, 

bioengineering and biodeposition. These functions rely on the supporting natural processes and the growth and reproduction of those biological 

communities which characterise the habitat and provide a variety of functional roles within it (Norling et al., 2007), i.e. the key and influential 

species and characteristic communities present. These functions can occur at a number of temporal and spatial scales and help to maintain 

the provision of ecosystem services locally and to the wider marine environment (ETC, 2011).  

 

Ecosystem services that may be provided by Subtidal sedimentary habitats include:  

• Nutrition: Different sediment types offer habitat for breeding and feeding for various commercial species, which in turn are prey for 

larger marine species, including birds and mammals (FRS, 2017); 

• Bird and whale watching: Foraging seals, cetaceans and seabirds may also be found in greater numbers near some Subtidal 

sedimentary habitats due to the common occurrence of prey for the birds and mammals (e.g. Daunt et al., 2008; Scott et al, 2010; 

Camphuysen et al., 2011; McConnell et al., 1999, Jones et al., 2013);   

• Climate regulation: Providing a long-term sink for carbon within sedimentary habitats.  
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Similar to the biological structure of key and influential species and characterising species, function is dependent on the influence of prevailing 

environmental conditions, life-history traits and interactions between species: environmental connectivity between populations or species 

patches, the suitability of the habitat (e.g. substrate type), depth, water and sediment quality further influencing the recovery potential of Subtidal 

sedimentary habitats (Mazik et al., 2015). It is critical to ensure that the extent and distribution of Subtidal sedimentary habitats within a site, 

along with the composition of any key and influential species and characteristic biological communities, are conserved to ensure the functions 

they provide are maintained. 

 

                                                   ----------------------------------------------------------------------------------------------------------- 

 
Structure and function of the feature within the site 
For further site-specific information on the structure and function of the feature within the site, please see the Site Information Centre. 
 
For information on activities capable of affecting the protected features of the site, please see FeAST. 
 

Attribute: Supporting processes 
Objective:  
An objective has not been set for this attribute. Links to available evidence are provided below. Please contact JNCC at 
OffshoreMPAs@jncc.gov.uk for further site-specific information on this attribute. 

 

Explanatory notes 

Subtidal sedimentary habitats and the communities they support rely on a range of natural processes to support function (ecological processes) 

and help any recovery from adverse impacts. For the site to fully deliver the conservation benefits set out in the statement on conservation 

benefits (hyperlink is provided in the box at the top of this document), the following natural supporting processes must remain largely unimpeded 

- Hydrodynamic regime and Water and sediment quality. 

 

Hydrodynamic regime 

Hydrodynamic regime refers to the speed and direction of currents, seabed shear stress and wave exposure. These mechanisms circulate 

food resources and propagules, as well as influence water properties by distributing dissolved oxygen, and facilitate gas exchange from the 

surface to the seabed (Chamberlain et al., 2001; Biles et al., 2003; Hiscock et al., 2004; Dutertre et al., 2012). Hydrodynamic regime also 

effects the movement, size and sorting of sediment particles. Shape and surface complexity within Subtidal sedimentary habitat types can be 

influenced by hydrographic processes, supporting the formation of topographic bedforms (see finer scale topography). Typically, the influence 

http://jncc.defra.gov.uk/page-6482
http://www.marine.scotland.gov.uk/FEAST/
mailto:OffshoreMPAs@jncc.gov.uk
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of hydrodynamic regime on Subtidal sedimentary habitats is less pronounced in deeper waters, although contour-following currents (e.g. on 

the continental slope) and occasional episodes of dynamic flows can occur (Gage, 2001). 

 

                                         ----------------------------------------------------------------------------------------------------------- 

 

Water and sediment quality 

Contaminants may affect the ecology of Subtidal sedimentary habitats through a range of effects on different species within the habitat, 

depending on the nature of the contaminant (JNCC, 2004; UKTAG, 2008; EA, 2014). It is therefore important to avoid changing the natural 

water quality and sediment quality in a site and, as a minimum, ensure compliance with existing Environmental Quality Standards (EQSs). 

 

The targets listed below for water and sedimentary contaminants in the marine environment and are based on existing targets within OSPAR 

or the Water Framework Directive (WFD) that require concentrations and effects to be kept within levels agreed in the existing legislation and 

international commitments as set out in The UK Marine Strategy Part 1: The UK Initial Assessment (2012). Aqueous contaminants must comply 

with water column annual average (AA) EQSs according to the amended EQS Directive (2013/39/EU) or levels equating to (High/Good) Status 

(according to Annex V of the WFD (2000/60/EC), avoiding deterioration from existing levels).  

 

Surface sediment contaminants (<1 cm from the surface) must fall below the OSPAR Environment Assessment Criteria (EAC) or Effects Range 

Low (ERL) threshold. For example, mean cadmium levels must be maintained below the ERL of 1.2 mg per kg. For further information, see 

Chapter 5 of the Quality Status Report (OSPAR 2010b) and associated QSR Assessments. 

The following sources of information are available regarding historic or existing contaminant levels in the marine environment: 

• Marine Environmental and Assessment National Database (MERMAN); 

• The UK Benthos database available to download from the Oil and Gas UK website; 

• Cefas’ Green Book; 

• Strategic Environmental Assessment Contaminant Technical reports available from the British Geological Survey website; and 

• Charting Progress 1: The State of the UK Seas (2005) and Charting Progress 2: The State of the UK Seas (2014).  

 

Water quality 

The water quality properties that influence the communities living in or on Subtidal sedimentary habitats include salinity, pH, temperature, 

suspended particulate concentration, nutrient concentrations and dissolved oxygen. They can act alone or in combination to affect habitats 

and their communities in different ways, depending on species-specific tolerances. In fully offshore habitats, these parameters tend to be 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69632/pb13860-marine-strategy-part1-20121220.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2013:226:0001:0017:EN:PDF
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02000L0060-20141120
http://qsr2010.ospar.org/en/index.html
http://qsr2010.ospar.org/media/assessments/p00390_2009_CEMP_assessment_report.pdf
http://www.bodc.ac.uk/projects/uk/merman/project_overview/
http://oilandgasuk.co.uk/environment-resources.cfm
https://www.cefas.co.uk/cefas-data-hub/publication-abstract/?id=7864
http://www.bgs.ac.uk/data/sea/
http://webarchive.nationalarchives.gov.uk/20141203174606/http:/chartingprogress.defra.gov.uk/charting-progress2005
http://webarchive.nationalarchives.gov.uk/20141203170558/http:/chartingprogress.defra.gov.uk/
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relatively more stable, particularly so for deeper waters, although there may be some natural seasonal variation. In deeper waters, dissolved 

oxygen levels are generally lower due to stratification of the water column and the isolation of bottom water masses (Greenwood et al., 2010). 

Salinity also increases with depth, peaking about 50 m down, after which the salinity decreases with increasing depth to a minimum around 

1000 m in North Atlantic waters (Talley, 2002).  

 

Water quality can influence habitats and the communities they support by affecting the abundance, distribution and composition of communities 

at relatively local scales (Elliott et al., 1998; Little, 2000; Gray and Elliott, 2009). For example, a prolonged increase in suspended particulates 

can also have several implications, such as affecting fish health, clogging filtering organs of suspension feeding animals and affecting seabed 

sedimentation rates (Elliott et al., 1998). Low dissolved oxygen can also have sub-lethal and lethal impacts on fish, infauna and epifauna (Best 

et al., 2007). Conditions in the deep-sea are typically more stable than in shallower habitats, therefore deep-sea organisms are expected to 

have a lower resilience to changes in abiotic conditions (Tillin et al., 2010). Concentrations of contaminants in the water column must not 

exceed the EQS. 

                                        ----------------------------------------------------------------------------------------------------------- 

 

Sediment quality 

Various contaminants are known to affect the species that live in or on the surface of Subtidal sedimentary habitats. These include heavy 

metals like mercury, arsenic, zinc, nickel, chromium and cadmium, polyaromatic hydrocarbons, polychlorinated biphenyls, organotins (such as 

TBT) and pesticides (such as hexachlorobenzene). These metals and compounds can impact species sensitive to contaminants, degrading 

the community structure (e.g. heavy metals) and bioaccumulate within organisms thus entering the marine food chain (e.g. polychlorinated 

biphenyls) (OSPAR 2009; 2010b; 2012). The biogeochemistry of mud habitats in particular is such that the effects of contaminants are greater 

(Sciberras et al., 2016) leading in some cases to anoxic or intolerant conditions for several key and characterising species and resulting in a 

change to species composition. It is therefore important to ensure sediment quality is maintained by avoiding the introduction of contaminants 

and as a minimum ensure compliance with existing EQS as set out above, particularly in mud habitats. 

 

                                            ----------------------------------------------------------------------------------------------------------- 
 
Supporting processes for the feature within the site 
For further site-specific information on the natural processes which support the feature within the site, please see the Site Information Centre. 
 
For information on activities capable of affecting the protected features of the site, please see FeAST. 
 

http://jncc.defra.gov.uk/page-6482
http://www.marine.scotland.gov.uk/FEAST/
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