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3.1.1 Key points

i. Introduction

Benthic marine habitats include all biological 
communities associated with the sea floor, 
from the top of the intertidal zone and inner 
reaches of estuaries down to the deep sea. The 
UK lies across a transition zone between north-
eastern, cold-water (or Boreal) communities and 
south-western, temperate-water (Lusitanian) 
communities (Forbes, 1859). For this reason 
the UK waters are particularly important at a 
European scale for their exceptional variety 
of benthic habitats and thus high overall 
biodiversity. However, many of these habitats are 
impacted by human activities.

A number of benthic habitats are listed for 
protection under a variety of national and 
international obligations (e.g. the EU Habitats 
Directive and the OSPAR Convention). These, 
however, do not cover the full diversity of 
benthic habitats in UK waters, so this assessment 
has been addressed within six broad habitat 
categories (intertidal rock; intertidal sediments; 
subtidal rock; shallow subtidal sediments; shelf 
subtidal sediments, and deep-sea habitats; see 
Section 3.1.2.1) which cover all UK habitats.

There are clear regional differences in the 
distribution of these habitats, although 
information on the distribution of offshore 
habitats (especially subtidal rock) is still 
incomplete. Intertidal rocky habitats (including 
rocky and boulder shores and sea cliffs) are 
widespread, occurring in all Regions (see Section 
3.1.4.2). Notable exceptions are the south-
eastern and north-western coasts of England, 
as well as parts of Wales, where intertidal 
sediments form extensive beaches, sandbanks, 
saltmarshes and muddy shorelines (see Section 
3.1.4.3). In other areas (e.g. Scotland and 

Northern Ireland) such stretches of intertidal 
sediments are often interrupted by rocky 
promontories and headlands.

Large areas of subtidal rock (including biogenic 
reefs) are relatively uncommon in UK waters. The 
largest known areas occur in Scottish waters, 
particularly to the west of the Hebrides and 
around Shetland, although some extensive areas 
also occur off Devon and Cornwall (see Section 
3.1.4.4). Elsewhere this habitat occurs mainly 
as a narrow band adjacent to rocky shores. 
There are also offshore biogenic reefs built by 
marine species such as horse mussels (Modiolus 
modiolus, found mainly to the north), and ross 
worms (Sabellaria spinulosa), which are more 
common in the south and east. 

Subtidal sediments cover the vast majority of the 
continental shelf around the UK (see Sections 
3.1.4.5 and 3.1.4.6). Most of the shelf is covered 
by sands, gravels or mixed sediments, with 
muds mainly accumulating in deep basins in the 
Northern North Sea and Irish Sea, as well as in 
sheltered sea lochs in Scotland and Northern 
Ireland; each of these sediment types supports 
distinctive communities. In this assessment, they 
have been divided into shallow and shelf subtidal 
sediments, the distinction being that shallow 
sediments may be regularly disturbed by surface 
waves and therefore support quite different 
communities to shelf sediments. Large expanses 
of shallow subtidal sediments are particularly 
widespread in the Irish Sea, the Eastern Channel 
and the Southern North Sea and occur out to 
considerable distances offshore. Sediments 
within coastal lagoons are largely confined 
to southern England and western Scotland. 
Conversely, shelf sediments occur much closer 
to coasts where the water deepens rapidly, such 
as around most of Scotland, Northern Ireland, 
Cornwall and on Rockall Bank, west of Scotland. 
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Deep-sea habitats occur below 200 m, and are 
found beyond the continental shelf edge (see 
Section 3.1.4.7). Within UK waters they mainly 
occur to the north and west of Scotland and 
west of Rockall, although there are also small 
areas in the extreme southwest off Cornwall. 
Most of these are sediment habitats, with rocky 
habitats and reefs largely confined to seamounts 
and similar structures. 

ii. How has the assessment been 
undertaken? 

The six habitat categories were systematically 
assessed against individual pressures associated 
with human activities, using a number of 
existing impact thresholds derived from the EU 
Habitats Directive and the OSPAR Convention. 
An assessment of Large Area Impacted indicated 
that over 25% of the habitat area was impacted 
by one or more pressures, Moderate Area 
Impacted indicated that between 10% and 25% 
of the habitat area was impacted, and Limited 
Area Impacted indicated that 10% or less of 
the habitat area was impacted. Surveyed and 
modelled habitat maps were used together with 
the data describing the location of activities 
and, where known, their associated pressures 
to assess the impact of the pressures on the 
habitats. In cases where data were incomplete or 
unavailable, assessments were based on expert 
judgement. 

A simple method of aggregating multiple 
pressures was used to arrive at an overall 
assessment of the status of the habitat. It was 
not possible to apply anything other than a basic 
approach and expert judgement to cumulative 
pressures and impacts; this is an area for future 
method development. The entire process was 
supported by a comprehensive assessment audit 
trail and a series of confidence statements (see 
Section 3.1.4.1). Assessments for the six habitat 

categories include a judgement of current status 
(relative to a concept of former, unimpacted 
natural conditions), as well as information on 
recent trends (over the past 10 years) and future 
prospects for the habitat (20 years into the 
future). Assessments were made for each habitat 
type in each of the eight reporting regions.

iii. Current status of benthic habitats

This is the first comprehensive assessment 
of benthic habitats throughout the UK, and 
therefore not an update of the first UK-wide 
assessment reported in Charting Progress (Defra 
et al., 2005). While almost all habitats were 
considered to be impacted by human activities 
to some extent, there were distinct differences 
between habitats, as well as some regional 
differences within a habitat.

By and large, only limited areas of intertidal 
rocky habitats appear to be impacted in most 
UK Regional Seas, although there are particular 
concerns about the Western Channel, Celtic and 
Irish Seas where moderate areas are impacted 
(see Section 3.1.4.2). In contrast, moderate to 
large areas of intertidal sediments are considered 
to be impacted in most Regional Seas apart 
from northern and western Scotland, mostly 
related to mudflats and saltmarshes (see Section 
3.1.4.3).

Overall, only limited areas of subtidal rocky 
habitats appear to be impacted, although certain 
specific habitats (e.g. subtidal biogenic reefs 
such as mussel beds) are generally more heavily 
impacted. Both shallow and shelf subtidal 
sediments have been impacted over large areas 
in almost all Regional Seas, with the exception 
of the Scottish Continental Shelf and the Eastern 
Channel, respectively, where moderate areas of 
habitat were impacted.
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Finally, status of deep-sea habitats varies strongly 
by region, with large areas of habitat impacted 
in the Scottish Continental Shelf area, and only 
limited areas impacted in Regional Seas further 
offshore.

iv. What has driven change?

Although impacts on intertidal rocky habitats 
generally remain limited, locally communities are 
being impacted by collecting of edible shellfish 
and the occurrence of non-indigenous species. 
In addition, intertidal rocky communities in the 
Channel and Celtic seas are already changing 
as a result of climate change and there is a 
significant risk of more widespread, rapid shifts 
in distribution of species in the future (see 
Section 3.1.4.2).

Intertidal sediments have suffered widespread 
habitat loss through historical land claim 
and the construction of coastal defence and 
other structures, particularly in England. 
Such structures also impact these habitats 
by changing current patterns and sediment 
distribution. In some areas (e.g. the Southern 
North Sea and Eastern Channel) invasive species 
such as common cordgrass (Spartina anglica) 
have led to widespread changes to saltmarshes 
and mudflats, and there are ongoing concerns 
about local pollution and nutrient enrichment 
(e.g. the Irish Sea). Beach litter levels remain high 
and are expected to increase in almost all areas. 
Finally, there is a widespread risk of large-scale 
future habitat loss (known as ‘coastal squeeze’) 
through rising sea levels brought about by 
climate change, particularly in southeast England 
(see Section 3.1.4.3).

Impacts on most areas of subtidal rocky habitats 
are considered to be limited as they are generally 
avoided by most fisheries. Some have, however, 
been permanently damaged or removed by 
mobile fishing gear (e.g. bottom trawling); this 

has had a particular impact on fragile habitats 
such as biogenic reefs (e.g. horse mussel beds). 
At various locations near large ports around 
England and Wales subtidal rocky habitat has 
also been lost due to construction, infrastructure 
(mainly coastal), or dredged materials disposed 
of on top of it (see Section 3.1.4.4).

In contrast, large areas of subtidal sediments 
in most Regional Seas are impacted by mobile 
fishing gears such as bottom trawls and dredges 
(see Sections 3.1.4.5 and 3.1.4.6). Locally there 
are additional concerns about seabed damage 
from aggregate extraction (Eastern Channel and 
Southern North Sea), as well as pollution (e.g. 
estuaries in the Irish Sea), nutrient enrichment 
(e.g. along the south coast of England) and 
spread of non-indigenous species in some 
coastal areas affecting commercial shellfish 
beds. Similar to other subtidal habitats, deep-
sea habitats are vulnerable to impacts of 
mobile fishing gears. The deep-sea habitats 
in the Scottish Continental Shelf region were 
considered to have had the greatest exposure to 
this pressure and therefore are of most concern 
(see Section 3.1.4.7).

In summary, areas impacted by the greatest 
number of human activities, and associated 
pressures, are the Southern North Sea, the 
Western Channel/Celtic Sea and the Irish Sea. In 
general, sediment habitats are more extensively 
degraded than rocky habitats. Subtidal habitats 
close to shore are generally impacted by a 
greater variety of pressures than habitats further 
offshore. For most activities the intensity of 
pressures has been relatively stable over the 
past ten years; however, distribution of some 
pressures may have changed.

In the next 10 to 20 years, increasing pressures 
are likely to result from climate change and 
marine construction in the renewable energy 
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sector, while established non-indigenous species 
are likely to further expand their range in UK 
waters. Coastal squeeze and coastal protection 
issues associated with climate change are 
expected to increase in importance, especially 
in the south-east of the UK. It is unclear how 
climate change will affect some habitats, in 
particular subtidal habitats. In addition, it is 
not clear how some of the pressures identified 
as currently impacting habitats will change 
in the future both in their intensity and likely 
distribution (e.g. bottom trawling and aggregate 
dredging).

v. What are the uncertainties?

The approach adopted for this assessment has 
been based mostly on expert judgement, taking 
into account the interface between habitats and 
pressures and drawing upon limited monitoring 
studies and research evidence to help make 
balanced assessments (see Sections 3.1.4.1, 
3.1.5 and 3.1.6). Confirmed habitat maps 
based on survey data cover just 10% of the UK 
continental shelf. Full coverage habitat maps 
are currently only available through modelling. 
Assessments of habitats were carried out using a 
combination of these habitat two map types. 

All assessments were based on a combination 
of expert judgement and data. This is reflected 
in the overall confidence in each assessment. 
Confidence in the overall judgements was 
considered to be high if a single pressure 
impacted the habitat beyond the predefined 
threshold and there was good knowledge 
about the habitat (range, extent, condition) and 
pressure in question, including likely trends. 
If only limited data (or expert judgement) on 
extent of habitats and/or the extent and intensity 
of pressures were available, or if the impacts 
of multiple simultaneous pressures caused a 
habitat to exceed the threshold, confidence 

was considered to be low. This has led to low 
confidence judgements of many intertidal 
rock, intertidal sediment and shallow sediment 
assessments due to the complex array of 
pressures occurring in the coastal zone and the 
consequent breadth of knowledge required by 
the experts. Also, the assessment methodology 
did not assess the confidence rating for trends 
(recent and future); these are areas for future 
method development.

All habitats are vulnerable to certain pressures, 
but their vulnerability and recoverability differ 
depending on both the pressure and the habitat 
in question. So-called ‘worst-case scenarios’, or 
specific habitats that are particularly at risk from 
specific pressures, have been identified as part 
of the assessment process and are included in 
Annex 1.

vi. Forward look

While the present assessment approach 
represents a significant advance in methodology 
since Charting Progress, many uncertainties 
remain. These would be greatly reduced and 
the approach enhanced if more robust evidence 
were available on the distribution and intensity 
of pressures, and the distribution and condition 
of a wider range of habitats (see Section 3.1.6). 
At present it has been possible to validate 
habitat maps covering only 10% of UK waters. 
To enable better planning and habitat protection 
there is a need to improve the accuracy, 
resolution and scope of these maps. Much can 
also be gained from increasing the availability of 
existing data on habitats and pressures among 
government agencies as well as by industry.

There is also a need to further develop the 
assessment approach to incorporate a suite 
of agreed indicators for the wide range of 
habitats and pressures in UK waters. Ideally, 
these indicators should incorporate high quality 
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data and take account of functional aspects 
of ecosystems. Although understanding of the 
marine environment is improving all the time, 
further research is required to help disentangle 
the interactions between pressures and habitats. 
The distribution and community structure 
of habitats are heavily influenced by natural 
variation which further complicates the picture. 
Understanding these processes will help in the 
selection of the most appropriate indicators 
for use in monitoring programmes and future 
assessments. Existing monitoring programmes 
may need to be redesigned to incorporate new 
indicators and possibly expanded to detect 
changes, which may require long-term time 
series to become apparent.

Finally, the threshold values against which 
habitats were judged are based on precedence 
from existing directives and guidelines, and 
these thresholds need to be reviewed to ensure 
that they are set at an appropriate level such 
that the ecosystem continues to function. It is 
important to note that there are still significant 
uncertainties associated with the quality 
levels that are to be established for Good 
Environmental Status under the EU Marine 
Strategy Framework Directive, and whether 
they will adequately address the main causes of 
impacts on marine habitats and their associated 
species.

3.1.2 Introduction

3.1.2.1 Background to marine habitats

3.1.2.1.1 What is a marine habitat?

Charles Darwin (1859) defined a habitat as the 
locality in which a plant or animal naturally lives. 
This classical definition still holds true today and 
essentially refers to the environment in which 
a single species lives. However, this concept is 
often expanded to refer to a habitat as the place 

where multiple species occur together under 
similar environmental conditions. In addition, the 
term ‘habitat’ is commonly used more broadly 
by managers, policymakers, conservationists 
and the legal profession. Several national and 
international environmental instruments have 
developed lists of habitat types which require 
specific conservation and management measures 
due to their rarity or vulnerability. These ‘listed 
habitats’ will be discussed in more detail in 
Section 3.1.2.2.

In the marine environment, habitats can be 
divided into those associated with the seabed 
and those within the water column. For the 
purposes of Charting Progress 2, a marine 
seabed (or ‘benthic’) habitat is characterised 
by its substratum (rock, sediment or biogenic 
reefs such as mussel beds), its topography 
and particular conditions of wave exposure, 
salinity, tidal currents and other water quality 
characteristics (e.g. turbidity, oxygenation, 
nutrients), combined with its associated 
biological communities (Connor et al., 2004). In 
this sense, the term ‘habitat’ is equivalent to the 
term ‘biotope’ (Connor et al., 2004). The reason 
for this approach is that there is a need to assess 
the impact of anthropogenic pressures on both 
the physical habitat features and associated 
biological communities.

Pelagic habitats, or the water column and its 
associated communities of species (including 
plankton, many fish, cetaceans) are discussed in 
later sections of this Feeder Report.

3.1.2.1.2 How are marine habitats classified in 
UK waters?

Habitats can be defined at a variety of scales 
and should represent a regularly occurring 
association of species to justify being included 
within a classification system (Connor et al., 
2004; Anon., 2007a). All habitat categories 
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used in this assessment are derived from the 
European Nature Information System (EUNIS) 
habitat classification (v.2007) (EEA, 2007). This 
is a pan-European classification system, which 
was developed by the European Environment 
Agency (EEA) in collaboration with experts 
from throughout Europe and covers all types of 
natural and artificial habitats, both aquatic and 
terrestrial (EEA, 2007).

The structure and resolution of the EUNIS 
classification scheme was based on the Marine 
Habitat Classification for Britain and Ireland 
(Connor et al., 2004), which was originally 
developed by the Marine Nature Conservation 
Review (MNCR; Connor et al., 1997a,b). There 
is a direct relationship between most UK and 
EUNIS habitat types (Table 3.1). The EUNIS 
classification presently contains seven levels of 
habitat description, with the vast majority of 
habitats contained within the first six levels. 
High-level habitats are mainly defined by physical 
parameters (depth, wave energy, sediment type), 
and habitats at lower, more detailed levels by the 
presence of communities of particular species 
of plants and animals. The number of currently 
recognised habitats at these lower levels is 

considerable (265 at level four, 622 at level five, 
and 201 at level six), a testimony to the great 
diversity of marine life found within UK waters.

3.1.2.1.3 Habitat categories used in the 
assessment process

While using the EUNIS classification scheme 
directly would be the preferred approach 
to the assessment, there is an imbalance in 
the available information in that habitats in 
nearshore waters are generally well-studied, 
but understanding of habitats in offshore 
and deep waters is still limited. As a result, 
the EUNIS offshore and deep-sea fine-scale 
habitat classification structures require further 
development and are currently under review. 
There also remain large gaps in understanding 
of habitat distribution in offshore and inshore 
waters. Many of the lower-level EUNIS habitats 
occur as small patches distributed over large 
areas which have not been mapped at the 
appropriate resolution in most UK waters. 
Typically there is a greater understanding of the 
distribution of the physical parameters on which 
these habitat categories are based, rather than 
that of the biological communities supported by 
these parameters.

Table 3.1  An example of the EUNIS habitat classification, showing six levels of habitat description (EEA, 2007). 
This structure is identical to, and based upon, that developed under the Marine Habitat Classification for Britain 
and Ireland (Connor et al., 2004).

EUNIS level EUNIS code EUNIS name

1 A Marine habitats

2 A1 Littoral rock and other hard substrata

3 A1.1 High energy littoral rock

4 A1.11 Mytilus edulis and/or barnacle communities

5 A1.113
Semibalanus balanoides on exposed to moderately exposed or vertical sheltered 
eulittoral rock

6 A1.1131
Semibalanus balanoides, Patella vulgata and Littorina spp. on exposed to 
moderately exposed or vertical sheltered eulittoral rock
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For these reasons, it was decided to use a 
small number of broad habitat categories 
corresponding to high-level EUNIS classification 
units. The broad habitat categories are based 
on Level 2 of the EUNIS classification (Table 3.2) 
and are defined by a combination of bathymetry, 
seabed substrate information, and relative 
influence of wave action (Figure 3.1). The 
relationship between EUNIS habitats and broad 
habitat categories is set out in Table 3.2. Except 
where specifically indicated, each broad habitat 
category equates to a high-level EUNIS habitat 
code, and contains all other, more specific, 
habitats contained within that code of the EUNIS 
classification (see also Table 3.1). The six broad 
habitat categories are:

• Intertidal Rock

• Intertidal Sediments

• Subtidal Rock

• Shallow Subtidal Sediments

• Shelf Subtidal Sediments

• Deep-Sea Habitats

All intertidal habitats occur between the Highest 
and Lowest Astronomical Tide mark (HAT and 
LAT, respectively), and are regularly influenced 
by tidally-generated influx of seawater at high 
tide, alternating with periods of exposure to the 
air at low tide. Intertidal rock habitats include 
all intertidal hard surfaces (bedrock, boulders, 
artificial structures), as well as biogenic reefs on 
rock or sediment, due to the overall similarities 
between these reefs and other hard surfaces.

Figure 3.1  A generic cross-section of the UK seabed from the coast to deep waters offshore (vertical scale 
exaggerated for clarity) indicating the broad categories of benthic habitats used in this report, subdivided 
between rocky habitats (including biogenic reefs) and sediments. Dashed red lines indicate depth boundaries 
used to separate habitat categories. Intertidal habitats were defined as occurring between the Highest and 
Lowest Astronomical Tide mark (HAT and LAT), respectively. Subtidal sediments were further separated into 
shallow subtidal sediments and shelf subtidal sediments, based on the depth at which surface waves (indicated 
by blue arrows) cease to have a measurable effect on the sea floor (about 50 to 70 m around most of the 
UK; Connor et al., 2006), known as the wave base. This distinction was not made for subtidal rock due to the 
infrequent occurrence of large expanses of this habitat in UK waters. Deep-sea habitats were defined as all 
habitats occurring below 200 m. Note that, according to these definitions, areas of particular habitat need not 
be contiguous (e.g. areas of shallow subtidal sediments may occur considerable distances from shore.
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Table 3.2  Broad habitat categories and habitat sub-components addressed in the present assessment. Each 
broad habitat category corresponds to one or more high-level EUNIS habitat codes. All underlying, more 
specific, EUNIS habitat categories (see Table 3.1) are also included in the broad habitat type, except where 
indicated.

Broad 
habitat type

Definition Highest relevant EUNIS 
Code (broad habitats)

Habitat sub-components Highest relevant EUNIS 
Code (subcomponents)

Intertidal 
Rocka

All rocky habitats and 
biogenic reefs between HAT 
mark and LAT mark

A1 + Biogenic Reefs Intertidal rock A1

Intertidal biogenic reefs A2.7

Intertidal 
Sediments

All sediment habitats (muds, 
sands, gravels and mixed 
sediments) between HAT 
mark and LAT mark

A2 (except Biogenic 
Reefs)

Saltmarshes A2.5

Intertidal muds A2.3

Intertidal sands and muddy 
sands

A2.2

Intertidal coarse and mixed 
sediment

A2.1 & A2.4

Intertidal seagrass beds A2.6

Subtidal 
Rock

All rocky habitats and 
biogenic reefs from LAT mark 
outward to 200 m depth 
(typically the edge of the 
continental shelf)

A3 + A4 + Biogenic 
Reefs

Infralittoral rock A3 except biogenic reefs

Circalittoral rock A4 except biogenic reefs

Subtidal biogenic reefs A3.361; A4.22; A4.24; 
A5.6

Shallow 
Subtidal 
Sediments

All sediment habitats (muds, 
sands, gravels and mixed 
sediments) from LAT mark 
down to the wave-base depth 
(about 50 to 70 m depth 
around much of the UK)

A5 (except A5.14, 
A5.27, A5.37, A5.45)

Shallow muds A5.32, A5.33, A5.34, 
A5.35, A5.36

Shallow sands and muddy 
sands

A5.22, A5.23, A5.24, 
A5.25, A5.26

Shallow coarse and mixed 
sediment

A5.12, A5.13, A5.42, 
A5.43, A5.44

Macrophyte-dominated 
sediment (seagrasses, 
maerl, seaweeds)

A5.5

Shelf 
Subtidal 
Sediments

All sedimentary habitats 
(muds, sands, gravels and 
mixed sediments) from the 
wave-base depth outward to 
200 m depth (typically the 
edge of the continental shelf)

A5.14, A5.27, A5.37, 
A5.45

Shelf muds A5.37

Shelf sands and muddy 
sands

A5.27

Shelf coarse and mixed 
sediment

A5.14 & A5.45

Deep-sea 
Habitats

All habitats occurring in 
waters deeper than 200 m 
depth (typically beyond the 
edge of the continental shelf)

A6 Deep-sea rock A6.1, A6.7, A6.8, A6.9b

Deep-sea bioherms A6.6

Deep-sea sediments A6.2, 6.3, A6.4, A6.5

a Biogenic reefs are coupled with rocky habitats because their communities are more closely associated than to those of sediment habitats.
b This habitat category contains vents, seeps, hypoxic and anoxic habitats of the deep sea. Several lower-level habitats within this category may also 

occur on sediment.
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Intertidal sediment habitats include all habitats 
dominated by gravels, sands, muds and mixed 
sediments, as well as areas dominated by 
vegetation on sediment (e.g. saltmarshes, 
seagrass beds). In Charting Progress, the 
scope of the Habitats chapter was limited to 
those seabed habitats ‘specifically considered 
to be “marine” and found below the High 
Water Mark’, which excluded habitats such as 
saltmarshes and annual driftline vegetation. 
These habitats are strongly influenced by the 
wider marine environment due to the regular 
inflow of seawater at high tide, and fall within 
the limit of HAT used in this assessment. At 
their lower limit, saltmarshes typically grade into 
intertidal mudflats and have thus been included 
in this chapter as a sub-component of the broad 
habitat category ‘intertidal sediments’.

Subtidal rock encompasses all rocky habitats and 
biogenic reefs from the LAT mark down to the 
edge of the continental shelf, defined here as 
occurring at 200 m depth. Subtidal sediments 
are divided further, according to the extent to 
which surface wave action regularly influences 
the underlying sediment communities. The 
measure used here (the wave base) is defined 
as the depth at which surface waves cease to 
have a measurable effect on the sea floor (about 
50 to 70 m depth around much of the UK, 
based on maximum wave length data measured 
over a ten-year period; see Connor et al., 2006 
for details). This then distinguishes ‘shallow 
subtidal sediments’ from deeper ‘shelf subtidal 
sediments’. This distinction was not deemed 
necessary for subtidal rock due to its rarity in 
most areas of the deeper UK continental shelf. 
Habitats in waters below 200 m are covered in 
a separate category (deep-sea habitats) due to 
their very distinct characteristics associated with 
their great depth.

The broad habitat categories described here 
are generic, and may not allow for a detailed 
assessment of anthropogenic pressures on more 
distinct habitat features that are geographically 
localised, or otherwise display spatial variation 
in distribution (Figure 3.2). To capture these 
differences, and to allow for more detailed 
mapping, a number of distinct sub-component 
habitats were identified in each broad habitat 
category. Each sub-component approximates 
to lower-level EUNIS habitats (Levels 2 to 5; see 
Table 3.2) and is defined either by sediment 
type or by the presence of defining species (e.g. 
seagrasses, deep-water corals). Defining species 
include those that are known to construct 
biogenic reefs or otherwise locally enhance 
biodiversity, and may be particularly sensitive 
to specific anthropogenic activities. Several of 
these sub-component habitats are included on 
national and international lists for conservation 
protection and management (see Section 3.1.2.2 
for further details).

3.1.2.1.4 What is the geographic extent of the 
status report?

Section 3.1 covers all benthic marine habitats 
within the UK Continental Shelf Area (the exact 
limits are set out in orders made in Section 
1(7) of the Continental Shelf Act 1964 (Anon., 
1964), which equates to over 875 000 km2 of 
seafloor (about 3.5 times the total land surface 
area of the UK). This includes all habitats from 
the HAT mark down to the abyssal plains of the 
deep-sea (see Section 3.1.2.1.3). Assessments 
included in Section 3.1 have been completed at 
the geographical scale of the Regional Seas, as 
was done in Charting Progress. It is recognised 
that this approach may not pick up potentially 
important issues at a smaller scale, or (in certain 
situations) issues that straddle Regional Sea 
boundaries. 
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Figure 3.2  Examples of the diversity among benthic marine habitats in UK waters. Top left to right: Intertidal 
rock: a rocky shore with brown algae (Fucus sp.) (Image Sue Scott/JNCC); Intertidal sediments: mudflats 
(Image: David Connor/JNCC); Middle left to right: Subtidal rock: soft corals and other colonial invertebrates 
(Image: Keith Hiscock); Shallow subtidal sediments: sand with lugworm casts (Image: Tim Hill/Natural England); 
Bottom left to right: Shelf subtidal sediments: brittlestars on shelf subtidal sediment (Image: Defra/JNCC/Cefas); 
Deep-sea habitats: deep-sea coral reef (Lophelia pertusa) (Image: BERR/Defra/JNCC)
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The UK continental shelf area lies across the 
boundaries of the Arctic, Lusitanian and Boreal 
faunistic provinces and the species distribution 
of the marine fauna around the UK reflects 
these overlaps, largely driven by oceanographic 
features (e.g. circulation and water temperature; 
UKMMAS, 2010a). For this reason, UK waters 
are particularly important at a European scale for 
their exceptional variety of benthic habitats and 
thus high overall biodiversity. Many species in UK 
coastal waters show a northern or a southern / 
western distributional bias, and this is reflected 
in the composition of communities within 
habitats (Ekman, 1953; Briggs, 1974).

3.1.2.1.5 Why were eleven Regional Seas used 
in the assessments?

In Charting Progress, UK waters were subdivided 
into Regional Seas based on work done under 
the auspices of the Review of Marine Nature 
Conservation Working Group (RMNC; Defra, 
2004a). Boundaries of these Regional Seas were 
based on oceanographic and biogeographic 
considerations, but at the time were recognised 
as tentative and subject to possible future 
improvement. Since then, the 2004 Regional Sea 
boundaries have been updated and refined to 
better reflect large-scale community structure, 
and several boundaries have been altered slightly 
as part of this process. These new boundaries, 
which subdivide the UK continental shelf area 
into a total of eleven Regional Seas, have been 
used in Section 3.1 and allow comparisons to 
be made between similar habitats in different 
parts of UK waters (Figure 3.3). All habitat 
assessments were originally completed at the 
level of these eleven Regional Seas.

In order to ensure compatibility between Section 
3.1 and the eight Regional Seas used in Charting 
Progress, the rest of the HBDSEG Feeder 
Report and the OPEG, PSEG and CSSEG Feeder 

Reports (UKMMAS, 2010a,b,c), assessments 
were aggregated to the eight Regional Seas 
(Figure 3.4). In brief, the changes amount to the 
aggregation shown in the small blue box.

Regional Seas used 
in assessments within 
Section 3.1

Regional Seas used in 
the HBDSEG Feeder 
Report

4. Western Channel 
and Celtic Sea } 4. Western Channel 

and Celtic Sea5. Southwestern 
Approaches

9. Faroe-Shetland 
Channel

} 8. Atlantic North-
West Approaches

10. Rockall Bank and 
Trough

11. Northwestern 
Approaches

This aggregation process is described in greater 
detail in Section 3.1.4 and generally only affects 
assessments of deep-sea habitats.

3.1.2.1.6 Habitats assessment structure

In Charting Progress, benthic habitats were 
described in two chapters of the Marine 
Biodiversity contribution to Charting Progress 
(Defra, 2005). Chapter 1 (State of Habitats) 
described the legislative background to habitat 
conservation, while Chapter 3 (State of Marine 
Benthos) assessed the status of benthic 
communities. Since the publication of Charting 
Progress in 2005, additional information 
has been assembled on the distribution and 
extent of benthic habitats, and distribution of 
anthropogenic activities that might affect these 
habitats. In addition, a methodology has been 
developed to assess the condition of habitats 
influenced by these anthropogenic pressures, in 
which benthic communities have been treated 
as inherent components of habitats (Robinson 
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Figure 3.3  UK Continental Shelf Area with Regional Sea boundaries used in the assessment of benthic marine 
habitats reported in Section 3.1. 1: Northern North Sea; 2: Southern North Sea; 3: Eastern Channel; 4: Western 
Channel and Celtic Sea; 5: Southwest Approaches; 6: Irish Sea; 7: Minches and Western Scotland; 8: Scottish 
Continental Shelf; 9: Faroe-Shetland Channel; 10: Rockall Bank and Trough; 11: Northwest Approaches. N.B. For 
consistency with Charting Progress, Regional Seas 4 and 5 have subsequently been merged into ‘Western Channel 
and Celtic Sea’, and Regional Seas 9, 10 and 11 have been merged into ‘Atlantic North-West Approaches’ (see 
Section 3.1.2.1.5 and Figure 3.4). Note that this affects the numbering of the Regional Seas.
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Figure 3.4  UK Continental Shelf Area with Regional Sea boundaries used to aggregate the final assessments of 
benthic marine habitats. Note various subtle differences in Regional Sea boundaries compared to Figure 3.3. 1: 
Northern North Sea; 2: Southern North Sea; 3: Eastern Channel; 4: Western Channel and Celtic Sea; 5: Irish Sea; 
6: Minches and Western Scotland; 7: Scottish Continental Shelf; 8: Atlantic North-West Approaches. N.B. Note 
that the boundaries between Northern Ireland and the Republic of Ireland out to 12 nautical miles offshore, as 
displayed here, represent arbitrary lines which are not indicative of territorial claim, but were inserted as part 
of the assessment process.
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et al., 2008). For this reason, it was decided to 
amalgamate the two original chapters into a 
single chapter for the present report.

3.1.2.2 Policies providing protection for 
benthic marine habitats

Certain distinct types of benthic marine habitats 
have been identified as being important for 
marine conservation purposes, for one or more 
of the following reasons:

• The habitat appears to be naturally rare

• The habitat is representative of regional 
habitat diversity

• The habitat contains distinctive physical 
structures

• The habitat supports a particularly large 
number of species

• The habitat provides support to a particular 
species of interest

• The habitat is in some way vulnerable to 
anthropogenic impacts

• The habitat will take a long time to recover 
from such impacts, if at all.

These considerations have led to certain 
habitats being ‘listed’ under a variety of national 
legislation and international directives and 
conventions in order to improve their protection 
and conservation status. All of these habitats 
fall within one or more of the six broad habitat 
categories described earlier and will be discussed 
in more detail below. Linkages between habitats 
listed under these different policy drivers are 
illustrated in Table 3.3. It is important to note 
that definitions of these ‘listed’ habitats overlap 
only partially, and since they are all supported 
by different policy drivers, resulting status 
assessments may not be directly comparable.

The policy drivers relevant to habitat protection 
were described in detail in Charting Progress (see 
www.defra.gov.uk/environment/water/marine/
uk/stateofsea/chartprogress-3.pdf for further 
information). The following section therefore 
just summarises the main drivers, indicates 
where new legislation has come into effect and 
describes draft legislation under development. 
The policy drivers described refer not only to 
those that require the UK to monitor and assess 
marine habitats but also those that assist with 
management and protection.

3.1.2.2.1 International agreements and 
European legislation

OSPAR Convention

The Convention for the Protection of the 
Marine Environment of the North-East 
Atlantic (the ‘OSPAR Convention’) acts as 
an intergovernmental platform for signatory 
countries (of which the UK is one) to cooperate 
to protect the marine environment of the 
north-east Atlantic (OSPAR, 2008a). The OSPAR 
Convention was adopted at the Ministerial 
Meeting of the Oslo and Paris Commissions in 
Paris on 22 September 1992, and entered into 
force in 1998. It replaces the Oslo (1972) and 
Paris (1974) Conventions, to regulate dumping 
of industrial waste and marine pollution, 
respectively (OSPAR, 2008a). Contained within 
the OSPAR Convention are a series of Annexes 
which deal with the following specific areas:

Annex I:  Prevention and elimination of 
pollution from land-based sources

Annex II:  Prevention and elimination of 
pollution by dumping or incineration

Annex III:  Prevention and elimination of 
pollution from offshore sources

Annex IV:  Assessment of the quality of the 
marine environment
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Table 3.3  Read-across between benthic marine habitats listed under the EU Habitats Directive, the OSPAR 
Convention and the UK Biodiversity Action Plan programme. Note that this does not imply complete 
equivalence between adjacent habitats listed under different directives. Definitions for these habitats are given 
in Tables 3.4, 3.6 and 3.7. 

EU Habitats Directive OSPAR Threatened / Declining Habitats UK BAP Priority Habitats

H1210: Annual vegetation of drift lines Coastal vegetated shingle

H1310: Salicornia and other annuals 
colonising mud and sand

Coastal saltmarsh

H1320: Spartina swards

H1330: Atlantic salt meadows 

H1420: Mediterranean and thermo-
Atlantic halophilous scrubs

H1130: Estuaries Estuarine rocky habitats

H1140: Mudflats and sandflats not 
covered by seawater at low tide

Intertidal mudflats Intertidal mudflats

H1150: Coastal lagoons Saline lagoons

H1160: Large shallow inlets and bays Intertidal underboulder communitiesa

H8330: Submerged or partially 
submerged sea caves

H1110: Sandbanks which are slightly 
covered by sea water all the time

Subtidal sands and gravels

Sheltered muddy gravels

Zostera beds Seagrass beds

Cymodocea meadowsb

Maerl beds Maerl beds

H1170: Reefs Littoral chalk communities Intertidal chalk

Subtidal chalk

Peat and clay exposures

Tide-swept channels

Modiolus modiolus reefs Horse mussel beds

Sabellaria spinulosa reefs Sabellaria spinulosa reefs

Intertidal Mytilus edulis beds on mixed and 
sandy sediment

Blue mussel beds

Sabellaria alveolata reefs

Serpulid reefs

Fragile sponge and anthozoan 
communities on rocky habitats

Lophelia pertusa reefs Cold-water coral reefs

Coral gardens

H1180: Submarine structures made by 
leaking gases

Ostrea edulis beds Ostrea edulis (species BAP)

File shell beds

Seapens and burrowing megafauna Mud habitats in deep water

Deep-sea sponge aggregations Deep-sea sponge communities

Carbonate mounds Carbonate mounds

Seamounts Seamount communities

Oceanic ridges with hydrothermal vents/
fieldsc

a This habitat may also occur within other Annex 1 habitats.
b This habitat does not occur in UK waters.
c This habitat is not known to occur in UK waters.
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Annex V:  Protection and conservation of 
marine ecosystems and biological 
diversity

Based on these Annexes, the OSPAR Commission 
has developed five thematic strategies to address 
the main threats to the marine environment 
that it has identified within its competence. The 
strategy based on Annex V concerns all human 
activities which can have an adverse effect on 
the ecosystems and biological diversity of the 
North-East Atlantic, excluding those that may 
cause pollution which are addressed by the 
other strategies. OSPAR Regions II and III broadly 
overlap with UK waters, with smaller offshore 
sections covered under OSPAR regions I and V.

In order to successfully address problems 
identified in these strategies, OSPAR Contracting 
Parties have agreed and implemented many 
programmes and measures (OSPAR, 2008a). The 
OSPAR Convention requires Contracting Parties 
to report on what they have done to implement 
their obligations and commitments and requires 
the OSPAR Commission to evaluate what has 
been achieved. Examples of measures include 
Decisions to reduce discharges of radionuclides 
(OSPAR, 2000), rulings on prohibition of 
undersea carbon storage (OSPAR, 2007a) and 
guidance on responsible research in offshore and 
deep-sea waters (OSPAR, 2008c).

As part of the Ecosystems and Biological 
Diversity strategy, OSPAR has developed a list of 
threatened and/or declining species and habitats 
in the North-East Atlantic (Table 3.4). This list 
has been drawn up based on nominations 
by Contracting Parties and observers to the 
Commission of those species and habitats that 
they consider to be priorities for protection 
based on the fulfilment of a set of criteria 
(known as the ‘Texel-Faial criteria’; OSPAR, 
2003). Evidence in support of those nominations 

has been collectively examined by the OSPAR 
Commission and has been peer-reviewed by 
the International Council for the Exploration of 
the Sea (ICES). An initial list of ten threatened 
habitats was approved in 2003. While Charting 
Progress was being published, a further four 
habitats were added to the original list in 2004 
and two more were added in 2008 (OSPAR, 
2008b). All but two (‘Cymodocea meadows’ 
and ‘Oceanic ridges with hydrothermal vents or 
fields’) of these 16 habitats are either known 
or thought likely to occur in UK waters. The 
definition of some of these habitats is broader 
than similarly named EUNIS habitats (Table 3.2; 
EEA, 2007) so some will fall within more than 
one broad habitat category.

The Joint Assessment and Monitoring 
Programme (JAMP) adopted by OSPAR aims to 
assess the status of the marine environment of 
the North-East Atlantic and follows up on the 
implementation of OSPAR Strategies and the 
resulting benefits to the marine environment 
(OSPAR, 2008d). The condition of threatened 
and/or declining habitats and species is assessed 
under the JAMP, as well as the potential 
environmental impacts of specific anthropogenic 
activities. OSPAR publishes periodic holistic 
assessments on the condition of its Maritime 
Area in the form of Quality Status Reports (QSRs) 
of the North-East Atlantic and its sub-regions, 
based on information collected through JAMP 
assessments. The next Quality Status Report 
– the QSR 2010 – is due to be published in 
September 2010 (OSPAR, 2008a). This will report 
current knowledge on the trends in pressures 
and impacts and on the quality status of the 
North-East Atlantic and its sub-regions. Pressures 
include contaminants, nutrient pollution and 
radioactive substances as well as the effects of 
human activities such as the offshore oil and 
gas industry, offshore wind farms, maritime 
transport, and fisheries. The QSR 2010 will 
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Table 3.4. Habitats considered by OSPAR to be threatened and/or declining (OSPAR, 2008d).

Name of habitat Description (based on OSPAR, 2008d)

Intertidal mudflats Intertidal mud typically forms extensive mudflats in calm coastal environments (particularly estuaries and 
other sheltered areas), although dry compacted mud can form steep and even vertical faces, particularly at 
the top of the shore adjacent to salt marshes. Sediments consist mainly of fine particles, mostly in the silt 
and clay fraction (particle size <0.063 mm in diameter), although sandy mud may contain up to 80% sand 
(mostly very fine and fine sand), often with a high organic content. Little oxygen penetrates these cohesive 
sediments, which support communities characterised by worms and bivalve molluscs. 

Littoral chalk 
communities

Erosion of chalk exposures on the coast has resulted in the formation of vertical cliffs and gently-sloping 
intertidal platforms with a range of important micro-habitats. Supralittoral and littoral fringe chalk cliffs 
and sea caves support various algal communities unique to this soft rock type. Lower down the shore the 
generally soft nature of the chalk results in the presence of a characteristic flora and fauna, notably ‘rock-
boring’ invertebrates (e.g. piddocks), overlain by mostly algal-dominated communities.

Intertidal Mytilus 
edulis beds on 
sandy and mixed 
sediments

Sediment shores characterised by beds of the blue mussel Mytilus edulis occur principally on mid- and lower 
shore mixed substrata (mainly cobbles and pebbles on muddy sediments) but also on sands and muds. In 
high densities (at least 30% cover) the mussels bind the substratum and provide a habitat for many infaunal 
and epibiotic species. Reef areas are normally found on the lower third of the intertidal zone, and in the 
shallow subtidal zone, but can occur down to 10 m.

Zostera beds Two sub-types:

1. Zostera marina beds: Zostera marina forms dense beds, with trailing leaves up to 1 m long, in sheltered 
bays and lagoons from the lower shore to about 4 m depth, typically on sand and sandy mud (occasionally 
with an a mixture of gravel). Where their geographical range overlaps, such as in the Solent in the UK, Z. 
marina passes upshore to Z. noltii.

2. Zostera noltii beds: Z. noltii forms dense beds, with leaves up to 20 cm long, typically in the intertidal 
region (although it can occur in the very shallow subtidal), on mud/sand mixtures of varying consistency.

Cymodocea 
meadows

Cymodocea nodosa forms large and dense patches in well sorted fine sands or on superficial muddy sands 
in sheltered waters at depths of 1 to 30 m. It is frequently is mixed with other habitat forming seagrasses 
(Zostera noltii and Z. marina) on muddy sands rich in organic nutrients. Shallow meadows of Cymodocea 
and Zostera are usually found in sheltered bays close to harbours or in areas subject to human impact. This 
habitat does not occur in UK waters.

Maerl beds ‘Maerl’ is a collective term used to describe living and dead accumulations of several species of calcified 
red seaweed which grow as unattached nodules on the seabed and can form extensive beds in favourable 
conditions. Maerl beds typically develop where there is some tidal flow, such as in the narrows and rapids 
of sea lochs, or the straits and sounds between islands. Maerl beds are typically found from 20 m depth 
extending up to the low tide level. Maerl beds are an important habitat for a wide variety of animals and 
plants which live among or are attached to the nodules.

Sabellaria spinulosa 
reefs

S. spinulosa is a small, tube-building polychaete worm found in the subtidal and lower intertidal / sublittoral 
fringe. When conditions are favourable dense aggregations may be found, forming reefs up to about 60 cm 
high and extending over several hectares; these are often raised above the surrounding seabed. Reefs may 
persist in an area for many years although individual clumps may regularly form and disintegrate.

Ostrea edulis beds This habitat includes beds of the oyster Ostrea edulis occurring on shallow, mostly sheltered sediments 
(typically 0 to 10 m depth, but occasionally down to 30 m). There may be considerable quantities of dead 
oyster shell making up a substantial portion of the substratum. The clumps of dead shells and oysters can 
support large numbers of seaweeds and invertebrates, including ascidians and polychaetes.

Modiolus modiolus 
reefs

The horse mussel Modiolus modiolus forms dense beds from the lower shore to depths of 70 m or more, 
often in moderately tide-swept areas. Although it is a widespread and common species, true beds forming 
a distinctive habitat are much more limited in their distribution. The horse mussels may form semi-infaunal 
reefs, which occur in various gradations of density and thickness. Communities associated with Modiolus 
beds are diverse, with a wide range of epibiota and infauna being recorded.
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Table 3.4. continued

Name of habitat Description (based on OSPAR, 2008d)

Seapens and 
burrowing 
megafauna

Plains of fine mud, at water depths ranging from 15 to 200 m or more, in sheltered sea lochs as well as in 
offshore waters, which are heavily bioturbated by burrowing megafauna; burrows and mounds may form 
a prominent feature of the sediment surface with conspicuous populations of seapens, typically Virgularia 
mirabilis and Pennatula phosphorea. The burrowing crustaceans present may include Nephrops norvegicus, 
Calocaris macandreae or Callianassa subterranea. The burrowing activity of megafauna creates a complex 
habitat, providing deep oxygen penetration.

Coral gardens The main characteristic of a coral garden is a relatively dense aggregation of colonies or individuals of one 
or more species of soft coral (gorgonian). Coral gardens can occur on a wide range of soft and hard seabed 
substrata. For example, soft-bottom coral gardens may be dominated by solitary scleractinians, seapens or 
certain types of bamboo corals, whereas hard-bottom coral gardens are often found to be dominated by 
gorgonians, stylasterids, and/or black corals. 

Lophelia pertusa 
reefs

Lophelia pertusa, a cold water, reef-forming coral, has a wide geographic distribution ranging from 55° S 
to 70° N, where water temperatures typically remain between 4 and 8 °C. These reefs are generally subject 
to moderate current velocities (0.5 knots). The majority of records occur in the North-East Atlantic. The 
extent of L. pertusa reefs varies, with examples off Norway several kilometres long and more than 20 m 
high. These reefs occur within a depth range of 200 to more than 2000 m on the continental slope, and 
locally in shallower waters. The biological diversity of the reef community can be three times as high as the 
surrounding soft sediment.

Deep-sea sponge 
aggregations

Deep-sea sponge aggregations are principally composed of sponges from two classes: Hexactinellida and 
Desmospongia. They are known to occur between water depths of 250 and 1300 m where the water 
temperature ranges from 4 to 10 °C and there is moderate current velocity (0.5 knots). Deep-sea sponge 
aggregations may be found on soft substrata or hard substrata, such as boulders and cobbles which may lie 
on sediment.

Carbonate mounds Carbonate mounds are very steep-sided mounds of a variety of shapes, which may be up to 350 m high 
and 2 km wide at their base. They occur offshore in water depths of 500 to 1100 m. They generally occur 
in localised clusters and vary in size and shape, being conical, ridged and ring shaped and, in some cases, 
having very steep sides. Carbonate mounds may have a sediment veneer, typically composed of carbonate 
sands, muds and silts, and may serve as substrate for cold water corals.

Seamounts Seamounts are defined as undersea mountains, with a crest that rises more than 1000 m above the 
surrounding sea floor. Seamounts can be a variety of shapes, but are generally conical with a circular, 
elliptical or more elongate base. Seamounts are volcanic in origin, and are often associated with seafloor 
‘hot spots’ (thinner areas of the Earth’s crust where magma can escape). They act as ‘islands’ for epibenthic 
and pelagic fauna, have a high rate of endemic species, are used as ‘stepping stones’ for the transoceanic 
dispersion of shell species and as breeding / feeding grounds for migratory species.

Oceanic ridges with 
hydrothermal vents 
or fields

Hydrothermal vents occur along spreading ridges (such as the Mid-Atlantic Ridge), subduction zones, 
fracture zones and back-arc basins, and are caused by seawater penetrating the upper levels of the Earth’s 
crust, reacting chemically with hot basalt and then rising back to the seabed to vent as superheated water 
containing compounds such as sulphides, metals, carbon dioxide and methane, The water may trickle 
out from cracks and crevices on the seabed as hot springs (5 to 250 °C), or as very concentrated jets of 
superheated water (270 to 380 °C). Hydrothermal vent fields cover relatively small areas of the seabed in 
water depths of 850 to 4000 m. The biological communities associated with hydrothermal vents are unusual 
as they are able to derive energy under conditions where photosynthesis is not possible. This habitat is not 
known to occur in UK waters.
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evaluate the effectiveness of policies being 
implemented for the protection of the marine 
environment of the North-East Atlantic, and 
will identify priorities for future action (OSPAR, 
2008a). It is likely that the information within the 
QSR 2010 will form an important contribution to 
the Initial Assessment required for the EU Marine 
Strategy Framework Directive in 2012 (see 
Section 3.1.2.2.1).

The development of tools for defining the 
desired quality of the ecosystem has been a key 
field of OSPAR’s work. A set of Ecological Quality 
Objectives (EcoQOs) have been developed 
in collaboration with ICES. These EcoQOs 
provide an initial set of objectives for selected 
components of the ecosystem and function as 
indicators for human pressures. They typically 
include quantifiable targets to be attained, 
limits that should not be breached or indicators 
highlighting ecosystem change; they can also 
trigger research to explain what is happening 
(OSPAR, 2009). Most objectives can be linked 
to specific human activities. A small number of 
EcoQOs have now been trialled in the North 
Sea and several more are under development. 
Several EcoQOs are relevant to benthic habitats, 
including the EcoQOs on eutrophication and 
imposex in dogwhelks (Table 3.5). These are 
discussed in more detail in the CSSEG Feeder 
Report (UKMMAS, 2010c). 

Since the publication of Charting Progress, 
OSPAR has taken further steps to develop a 
network of OSPAR marine protected areas 
(MPAs), in accordance with its Biological 
Diversity and Ecosystems Strategy. The MPA 
programme aims to protect habitats and 
species by developing an ecologically coherent 
network of well-managed MPAs in the North-
East Atlantic by 2010 (OSPAR, 2007b). This 
network will comprise sites within the entire 
Exclusive Economic Zone (EEZ) or equivalent of 

Contracting Parties, and areas outside national 
jurisdiction (‘High Seas’), and may include Natura 
2000 sites. Site selection for the MPA network is 
currently in progress across the OSPAR Maritime 
Area, with existing Special Areas of Conservation 
(SACs) and Special Protection Areas (SPAs) (see 
Section 3.1.2.2.1 and Figure 3.5) forming the 
majority of contributions from most OSPAR 
Contracting Parties. To date, 63 existing 
SACs in UK waters have been submitted for 
consideration for inclusion in the OSPAR MPA 
network.

Ramsar Convention on Wetlands

Ramsar sites are designated under the 
‘Convention on Wetlands’, an intergovernmental 
treaty adopted on 2 February 1971 in the 
Iranian city of Ramsar (Anon, 1994a). The UK 
Government signed the Convention in 1973 
and ratified it in 1976. The Convention ensures 
the conservation of internationally important 
wetlands and their flora and fauna (including 
migratory species) by combining far-sighted 
national policies with coordinated international 
action. The Convention defines wetlands as 
...areas of marsh, fen, peatland or water, 
whether natural or artificial, permanent or 
temporary, with water that is static or flowing, 
fresh, brackish or salt, including areas of marine 
water the depth of which at low tide does not 
exceed six metres (Article 1; Anon, 1994a). For 
this reason, the Convention is relevant to the 
conservation of coastal marine habitats at the 
level of individual sites. For the purposes of 
Section 3.1, the upper reaches of the intertidal 
areas within Ramsar sites (including saltmarshes) 
are also considered relevant. This represents 
a change since the publication of Charting 
Progress, which did not include saltmarshes (see 
also Section 3.1.3.1.2).
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Table 3.5  An overview of current and draft OSPAR EcoQOs (OSPAR, 2009e).

Issue Ecological Quality Objective

Commercial fish stocks Maintain the spawning stock biomass above precautionary reference points for commercial 
fish stocks where those have been agreed by the competent authority for fisheries 
management.

Marine mammals Seal population trends: (a) There should be no decline in harbour seal population size of 
≥10% within any of nine sub-units of the North Sea. (b) There should be no decline in pup 
production of grey seals of ≥10% within any of nine sub-units of the North Sea.

Annual by-catch of harbour porpoises should be reduced to below 1.7% of the best 
population estimate.

Seabirds The average proportion of oiled common guillemots in all winter months (November to 
April) should be 10% or less of the total found dead or dying in each of 15 areas of the 
North Sea over a period of at least five years. There should be less than 10% of northern 
fulmars having more than 0.1 g of plastic particles in the stomach in samples of 50 to 100 
beach-washed fulmars found from each of four to five areas of the North Sea over a period 
of at least five years.

Additional seabird EcoQOs are under development for contaminant concentrations in 
seabird eggs, local sandeel availability for black legged kittiwakes, and seabird population 
trends.

Fish communities Under development

Benthic communities 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. Where Nucella lapillus does not occur naturally, or where it has 
become extinct, other species may be used.

Plankton community See Eutrophication EcoQOs

Threatened and/or declining species Under development

Threatened and/or declining habitats Under development

Eutrophication All parts of the North Sea should have the status of non-problem areas with regard to 
eutrophication by 2010.

Winter concentrations of dissolved inorganic nitrogen and phosphate should remain below 
specified limits.

Maximum and mean phytoplankton chlorophyll a concentrations during the growing season 
should remain below specified limits.

Area-specific phytoplankton species that are indicators of eutrophication should remain 
below specified limits.

Oxygen concentration should remain above specified limits.

There should be no kills in benthic animal species as a result of oxygen deficiency and/or 
toxic phytoplankton species.
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Within the UK itself (note that this does 
not include Overseas Territories or Crown 
Dependencies), there are 146 Ramsar wetlands, 
covering an area of 7827 km2. Of these, 71, or 
49% of the total number of Ramsar wetlands 
in the UK, have a marine / coastal element (see 
Figure 3.5). Wetlands designated as Ramsar sites 
are generally also classified as Site of Special 
Scientific Interest (SSSIs) and SPAs, and some are 
also SACs (see Sections 3.1.2.2.1 and 3.1.2.2.2).

UN Convention on Biological Diversity

In June 1992, the Convention on Biological 
Diversity (CBD) was signed by 159 governments 
at the Earth Summit in Rio de Janeiro (United 
Nations, 1992; currently undersigned by 168 

nations). It was ratified in 1993 and was the 
first international treaty to provide a legal 
framework for biodiversity conservation through 
the development of national action plans to halt 
the worldwide loss of animal and plant species 
(Anon, 1994b). In 1995, the UK Biodiversity 
Steering Group published Biodiversity: The 
UK Steering Group Report Meeting the Rio 
Challenge (Anon, 1995) which contained 
Biodiversity Action Plans (UK BAPs) to conserve 
116 species (four marine) and 14 habitats (two 
marine) together with recommendations for 
future Action Plans. These are referred to as the 
UK BAP Priority Species and Habitats. Between 
1995 and 1999, Actions Plans were developed 
for an additional 275 species (15 marine) and 
29 habitats (13 marine), following publication 

Figure 3.5  Protected areas in UK waters developed under different policy drivers. Left: marine Natura 2000 
network (including SACs and SPAs); Middle: Ramsar sites; Right: OSPAR MPA sites. The exact limits of the UK 
Continental Shelf are set out in orders made under section 1(7) of the Continental Shelf Act 1964 (© Crown 
Copyright). World Vector Shoreline © US Defense Mapping Agency. UK Limits provided by UKHO Law of the 
Sea Division (© Crown Copyright). Regional Seas provided by JNCC (© JNCC). Maps copyright JNCC 2010 (H. 
Ellwood, June 2010).
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of the second round of Action Plans (UKBG, 
1999a-f). In 2005, after publication of Charting 
Progress, the conservation status of the species 
and habitats on the Priority Lists was reviewed. 
This led to some species being removed and 
other species and habitats being added. The 
revised list now contains 1150 species (87 
marine) and 65 habitats (25 marine) (Table 3.6). 
Several of these UK BAP Priority Habitats 
correspond directly to the definitions of habitats 
on the OSPAR lists of habitats considered to be 
threatened and/or declining, while others are 
more broadly defined, and over half (13 habitats) 
have no direct equivalent in the OSPAR list 
(UK BAP, 2008). Action Plans include summary 
descriptions and current issues affecting habitats 
as well as targets for protection, enhancement 
and restoration at all relevant spatial scales.

In April 2002, Parties to the CBD committed to 
...achieve by 2010 a significant reduction of the 
current rate of biodiversity loss at the global, 
regional and national level as a contribution to 
poverty alleviation and to the benefit of all life 
on Earth (Convention on Biological Diversity, 
2002). Under the UK BAP programme, progress 
reports on all Action Plans will be used to 
measure progress towards the achievement of 
the CBD Target.

The UK also has a set of 18 indicators which are 
used to assess the state of its biodiversity and 
progress towards the target to reduce the rate of 
biodiversity loss by 2010 (Defra, 2009b). Marine 
species and habitats are not well represented 
within the current set of biodiversity indicators, 
therefore changes in the marine environment 
may not be picked up by these indicators. For 
this reason, these indicators have not been 
used in the present assessment of the status of 
benthic habitats.

International Convention for the Control 
and Management of Ships’ Ballast Water 
and Sediments

The International Convention for the Control 
and Management of Ships’ Ballast Water and 
Sediments (also known as the Ballast Water 
Management [BWM] Convention) aims to 
prevent, minimize and ultimately eliminate 
the transfer of harmful aquatic organisms 
and pathogens through the control and 
management of ships’ ballast water and 
sediments. It was adopted under the auspices of 
the International Maritime Organization (IMO) in 
London in 2004, and recognises the important 
role that the transport and discharge of ballast 
water has in accidentally introducing marine 
species to non-indigenous habitats worldwide 
(IMO, 2004). The IMO BWM Convention will 
enter into force 12 months after ratification by 
30 states, representing 35% of world merchant 
shipping tonnage. As per February 2010, 
22 states had ratified the BWM Convention 
(representing over 22% of world merchant 
shipping tonnage; IMO, 2010). The UK intends 
to ratify the BWM Convention as soon as the 
technology is available to meet the stringent 
discharge water quality standards set by this 
Convention (Defra, 2007a).

Ballast water management guidelines have 
been developed through the IMO (e.g. IMO, 
1997) and underpin the BWM Convention. 
They emphasize the need for ballast water 
management plans for both ships and Port 
States, which include the development of 
operational procedures for intake and discharge 
of ballast water, improved and internationally 
consistent reporting of ballast water movements, 
improved monitoring of coastal waters for 
the presence of non-indigenous species, 
and improved enforcement of Convention 
regulations.
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Table 3.6  List of UK BAP Priority habitats in 2008 (UK BAP, 2008). Habitats marked with an asterisk correspond 
directly to the definitions of habitats on the OSPAR list of habitats that are considered to be threatened and/or 
declining (see Table 3.4).

Name of habitat Habitat description (summarised from UK BAP, 2008)

Coastal 
vegetated 
shingle

Shingle is defined as sediment with particle sizes in the range 2 to 200 mm. Shingle beaches are widely 
distributed around the coast of the UK, where they develop in high energy environments. In England and Wales 
it is estimated that 30% of the coastline is fringed by shingle. However most of this length consists of simple 
fringing beaches within the reach of storm waves, where the shingle remains mobile and vegetation is restricted 
to temporary and mobile strandline communities capable of withstanding exposure to salt spray and some degree 
of burial or erosion. Further from the shore, where conditions are more stable, mixed communities develop, 
leading to mature grassland, lowland heath, moss and lichen communities, or even scrub. [Following discussion 
with coastal ecologists within the Joint Nature Conservation Committee (JNCC) and Natural England (NE), it was 
decided that the coastal vegetated shingle communities beyond the HAT mark would not be included in this 
report, as they were not directly dependent on the marine environment to the same extent as annual strandline 
communities.]

Coastal 
saltmarsh

Coastal saltmarshes in the UK (also known as ‘merse’ in Scotland) comprise the upper, vegetated portions of 
intertidal mudflats lying approximately between mean high water neap tides and mean high water spring tides. 
For the purposes of the Action Plan however, the lower limit of saltmarsh is defined as the lower limit of pioneer 
saltmarsh vegetation (but excluding seagrass Zostera beds) and the upper limit as one metre above the HAT mark 
to take in transitional zones. Saltmarshes are usually restricted to comparatively sheltered locations.

Intertidal 
mudflats*

Mudflats are sedimentary intertidal habitats created by deposition in low energy coastal environments, 
particularly estuaries and other sheltered areas. Their sediment consists mostly of silts and clays with a high 
organic content. Towards the mouths of estuaries where salinity and wave energy are higher the proportion of 
sand increases. Mudflats are intimately linked by physical processes to, and may be dependent on, other coastal 
habitats such as soft cliffs and saltmarshes. They commonly appear in the natural sequence of habitats between 
subtidal channels and vegetated saltmarshes.

Estuarine rocky 
habitats

This habitat encompasses rocky habitats in estuaries, extending from supralittoral lichens down to the subtidal 
circalittoral. Rocky habitats in estuaries are typically located in low wave energy environments with reduced 
salinity and experience accelerated tidal streams with increased turbidity and siltation. The communities present 
on rocky habitats are adapted to these conditions and consequently their composition and character is different 
to that found on similar substrata on the open coast.

Saline lagoons Lagoons in the UK are essentially bodies, natural or artificial, of saline water partially separated from the adjacent 
sea. They retain a proportion of their seawater at low tide and may develop as brackish, full saline or hyper-
saline water bodies. There are several different types of lagoon, ranging from those separated from the adjacent 
sea by a barrier of sand or shingle (‘typical lagoons’), to those arising as ponded waters in depressions on soft 
sedimentary shores, to those separated by a rocky sill or artificial construction such as a sea wall. 

Intertidal chalk* The erosion of chalk exposures on the coast has resulted in the formation of vertical cliffs and gently-sloping 
intertidal platforms with a range of micro-habitats of biological importance. Supralittoral and littoral fringe chalk 
cliffs and sea caves support various algal communities unique to this soft rock type.

Subtidal chalk Subtidal chalk is the geomorphological structure in which, because of subaerial and marine erosion, a vertical 
cliff face abuts an extensive foreshore (a wave eroded platform), often extending several hundreds of metres 
seawards. This is of significance in the formation of subtidal chalk sea caves and reefs habitats and the 
occurrence of the associated communities/biotopes.

Peat and clay 
exposures

This habitat includes littoral and sublittoral examples of peat and clay exposures, both of which are soft enough 
to allow them to be bored by a variety of piddocks, particularly Pholas dactylus, Barnea candida and B. parva. 
Peat and clay exposures with either existing or historical evidence of piddock activity are unusual communities of 
limited extent, adding to the biodiversity interest where they occur. Depending on erosion at the site, both clay 
and peat can occur together or independently of each other.
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Table 3.6  continued

Name of habitat Habitat description (summarised from UK BAP, 2008)

Intertidal 
underboulder 
communities

This habitat is found from the mid-shore down to the extreme lower shore, and encompasses areas of boulders 
(>256 mm diameter) that support a diverse underboulder community. The underboulder habitat, along with 
fissures, crevices and any interstitial spaces between adjacent boulders, form a series of microhabitats that 
add greatly to the biodiversity of a shore. This habitat can occur on a variety of substrata (including bedrock, 
mixed rock and sediment or mud), but there needs to be a sufficient gap on the underside of the boulder to 
support an underboulder community. The richest underboulder communities are often found where there is 
running seawater (for instance, from pools or lagoons emptying after the tide has fallen). Boulders with a limited 
underboulder community are not included in this UK BAP habitat.

Tide-swept 
channels

The habitat description for Tide-swept channels has not yet been finalised but will be heavily based on the old 
habitat tidal rapids. The term ‘tidal rapids’ is used to cover a broad range of high energy environments including 
deep tidal streams and tide-swept habitats. The JNCC’s Marine Nature Conservation Review (MNCR) defined 
rapids as strong tidal streams resulting from a constriction in the coastline at the entrance to, or within the 
length of, an enclosed body of water such as a sea loch. Depth is usually shallower than five metres. In deeper 
situations, defined as being more than five metres, tidal streams may generate favourable conditions for diverse 
marine habitats (e.g. the entrances to fjordic sea lochs, between islands, or between islands and the mainland, 
particularly where tidal flow is funnelled by the shape of the coastline).

Subtidal sands 
and gravels

Sublittoral sands and gravel sediments are the most common habitats found below the level of the lowest low 
tide around the coast of the UK. The sands and gravels found to the west of the UK (English Channel and Irish 
Sea) are largely shell derived, whereas those from the North Sea are largely formed from rock material. 

Sheltered 
muddy gravels

Sheltered muddy gravel habitats occur principally in estuaries, rias and sea lochs, in areas protected from wave 
action and strong tidal streams. In fully marine conditions on the lower shore this habitat can be extremely 
species-rich because the complex nature of the substratum supports a high diversity of both infauna and epifauna

Seagrass beds* Seagrass beds develop in intertidal and shallow subtidal areas on sands and muds. They may be found in marine 
inlets and bays but also in other areas, such as lagoons and channels, which are sheltered from significant wave 
action. Three species of Zostera occur in the UK, and all are considered to be scarce (present in 16 to 100 10-km 
squares). Dwarf eelgrass Z. noltii is found highest on the shore, often adjacent to lower saltmarsh communities 
and eelgrass Z. marina predominantly in the subtidal.

Maerl beds* Maerl is a collective term for several species of calcified red seaweed. It grows as unattached nodules on the 
seabed, and can form extensive beds in favourable conditions. Maerl is slow-growing, but over long periods its 
dead calcareous skeleton can accumulate into deep deposits (an important habitat in its own right), overlain by a 
thin layer of pink, living maerl. Maerl beds typically develop where there is some tidal flow, such as in the narrows 
and rapids of sea lochs, or the straits and sounds between islands. Maerl beds are typically found from 20 m 
extending up to the low tide level. Maerl beds are an important habitat for a wide variety of animals and plants 
which live among or are attached to the nodules,

Blue mussel 
beds

This habitat includes intertidal and subtidal beds of the blue mussel Mytilus edulis on a variety of sediment types 
and in a range of conditions from open coasts to estuaries, marine inlets and deeper offshore habitats. Blue 
mussel beds plays an important part of a healthy functioning marine ecosystem, having a role in coastal sediment 
dynamics, acting as a food source for over-wintering waders, and providing an enhanced area of biodiversity in 
an otherwise sediment-dominated environment.

Horse mussel 
beds*

The horse mussel Modiolus modiolus forms dense beds at depths of 5 to 70 m in fully saline, often moderately 
tide-swept areas off northern and western parts of the British Isles. Although it is a widespread and common 
species, true beds forming a distinctive biotope are much more limited and are not known south of the Humber 
and Severn estuaries. There are several distinct types of beds ranging from relatively small, dense beds of 
epifaunal mussels carpeting steep rocky surfaces to (mainly in areas of strong currents) extensive areas of stony 
and gravelly sediment bound together by more or less completely recessed M. modiolus, creating waves or 
mounds with steep faces up to one metre high and many metres long. 
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Table 3.6  continued

Name of habitat Habitat description (summarised from UK BAP, 2008)

Sabellaria 
spinulosa reefs*

Sabellaria spinulosa reefs comprise dense subtidal aggregations of this small, tube-building polychaete worm. 
S. spinulosa can act to stabilise cobble, pebble and gravel habitats, providing a consolidated habitat for 
epibenthic species. They are solid (albeit fragile), massive structures at least several centimetres thick, raised above 
the surrounding seabed, and persisting for many years. As such, they provide a biogenic habitat that allows many 
other associated species to become established.

Sabellaria 
alveolata reefs

These reefs are formed by the honeycomb worm Sabellaria alveolata, a polychaete which constructs tubes in 
tightly packed masses with a distinctive honeycomb-like appearance. These reefs can be up to 30 or even 50 cm 
thick and take the form of hummocks, sheets or more massive formations. Reefs are mainly found on the bottom 
third of the shore, but may reach mean high water of neap tides and locally extend into the shallow subtidal.

File shell beds The bivalve Limaria hians is commonly known as the ‘gaping file shell. Limnaria form characteristic woven ‘nests’ 
or galleries constructed from byssal threads and the animals themselves are rarely seen above the seabed. Such 
beds have been recorded from depths of 4 to 98 m on mixed muddy gravel or sand, coarse sands and muddy 
maerl in areas with weak to strong tidal streams and across the spectrum of wave exposure.

Serpulid reefs Serpula vermicularis is a marine tubeworm which makes a hard, calcareous tube 4 to 5 mm in diameter and up 
to 150 mm long. In most places the worms are solitary with the base of the tube attached to stones or shells, 
and the feeding end growing up into the water. The worms can also aggregate into clumps or ‘reefs’ up to 1 
m across. The species has a worldwide distribution (except for polar seas) in sheltered sites, but the reef form 
has been reported from very few locations. In the UK, reefs are only present at two sea loch locations on the 
west coast of Scotland (Loch Creran and Loch Teacuis). The only other known Scottish population in the Linne 
Mhuirich arm of Loch Sween apparently died out between 1982 and the mid-1990s.

Fragile sponge 
and anthozoan 
communities on 
rocky habitats

These communities are found on steeply sloping and inclined bedrock or large boulders which is locally sheltered 
but close to tide-swept or wave exposed areas. They are dominated by large, slow-growing species such as 
branching sponges and sea fans. Other fauna present includes hydoid/bryozoan tufts, ascidians and anemones.

Mud habitats in 
deep water

Mud habitats in deep water (circalittoral muds) occur below 20 to 30 m in many areas of the UK’s marine 
environment, including marine inlets such as sea lochs. The relatively stable conditions associated with deep 
mud habitats often lead to the establishment of communities of burrowing megafaunal species where bathyal 
species may occur with coastal species. The burrowing megafaunal species include burrowing crustaceans such as 
Nephrops norvegicus and can also support seapen populations and communities with brittlestars Amphiura spp.

Deep-sea 
sponge 
communities*

Deep sea sponge communities are principally composed of sponges from two classes: Hexactinellida and 
Desmospongia. They are known to occur between water depths of 250 to 1300 m , where the water 
temperature ranges from 4 to 10 °C and there is moderate current velocity (0.5 knots). Deep-sea sponge 
communities may be found on soft sediments or hard substrata, such as boulders and cobbles.

Cold-water 
coral reefs*

Lophelia pertusa, a cold-water, reef-forming coral, has a wide geographic distribution ranging from 55° S to 
70° N, where water temperatures typically remain between 4 and 8 °C. These reefs are generally subject to 
moderate current velocities (0.5 knots). The majority of records occur in the North-East Atlantic. The extent of 
L. pertusa reefs varies, with examples off Norway several kilometres long and more than 20 m high. These reefs 
occur within a depth range of 200 to over 2000 m on the continental slope, and locally in shallower waters. The 
biological diversity of the reef community can be three times as high as the surrounding soft sediment.

Carbonate 
mounds*

Carbonate mounds are very steep-sided mounds of various shapes, which may be up to 350 m high and 2 km 
wide at their base. They occur offshore in water depths of 500 to 1100 m. They generally occur in localised 
clusters and vary in size and shape, being conical, ridged and ring shaped and, in some cases, having very steep 
sides. Carbonate mounds may have a sediment veneer, typically composed of carbonate sands, muds and silts, 
and may serve as substrate for cold-water corals.

Seamount 
communities*

Seamounts are defined as undersea mountains, with a crest that rises more than 1000 m above the surrounding 
sea floor. Seamounts can be a variety of shapes and are volcanic in origin, often associated with seafloor ‘hot-
spots’ (thinner areas of the Earth’s crust where magma can escape). They act as ‘islands’ for epibenthic and 
pelagic faunas, have a high rate of endemic species, are used as ‘stepping stones’ for the transoceanic dispersion 
of shell species and as breeding/feeding grounds for migratory species.
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EU Habitats and Birds Directives

Under European legislation, marine habitats and 
species are protected by EU Directives on the 
Conservation of Wild Birds (79/409/EEC) and 
of Natural Habitats and Wild Fauna and Flora 
(92/43/EEC), which will subsequently be referred 
to as the ‘Birds’ and ‘Habitats’ Directives, 
respectively (European Commission, 1979, 
1992, 2007a,b). These Directives regulate for 
the protection and management of species and 
habitats of European importance throughout 
the EU listed in Annexes of each Directive. For 
the Habitats Directive, habitats (listed under 
Annex 1) and species (listed under Annex 2) are 
collectively referred to as ‘features’. The habitat 
features occurring in UK waters are listed in 
Table 3.7.

Under the Habitats Directive, European 
Member States are required to designate areas 
containing good examples of these habitats 
and/or populations of species of conservation 
interest as SACs. The Birds Directive requires 
the establishment of SPAs for those rare and 
vulnerable bird species listed in Annex I to 
the Directive, and also for regularly occurring 
migratory species, and provides for strict 
protection of their habitats. Several SPAs that 
have been classified to protect shorebirds, 
waterbirds or seabirds therefore have coastal or 
marine habitat components (see also Section 
3.8: Seabirds for further details). These SACs and 
SPAs together form the basis of the Natura 2000 
(or N2K) network of protected areas across the 
EU.

The Habitats and Birds Directives were 
transposed into UK legislation in 1994 (Anon, 
1994c), which enabled the designation of SACs 
and SPAs in terrestrial areas and territorial waters 
out to 12 nm. Between 1994 and 2007 this 
led to the establishment of 76 SACs (including 

nearshore candidate SACs, or cSACs, which have 
been submitted to the European Commission, 
but not yet formally adopted; however, for 
management purposes they are treated as 
SACs by the UK Government) and 73 SPAs with 
marine components throughout the UK, with a 
combined total area of 14 944 km2 (Figure 3.5). 
This represents about 9.7% of UK territorial 
waters (within 12 nm). The term ‘European 
marine site’ (EMS) (as defined by the Habitats 
Regulations) refers to those marine areas of both 
SACs and SPAs (JNCC, 2008a).

Every six years, EU Member States are required 
to report on the conservation status of habitats 
listed under Annex I and species listed under 
Annexes II, IV and V of the Habitats Directive 
(as described in Article 17 of the Directive). 
Favourable Conservation Status (FCS) of a 
habitat is defined in the Directive as when: its 
natural range and areas it covers within that 
range are stable or increasing; and the specific 
structure and functions which are necessary for 
its long-term maintenance exist and are likely 
to continue to exist for the foreseeable future; 
and the conservation status of its typical species 
is favourable as defined in Article 1(i) of the 
Habitats Directive.

Since the publication of Charting Progress, the 
second UK report on the conservation status 
of Annexed habitats and species has been 
published (JNCC, 2007). This incorporated the 
first status assessments of all marine habitats 
and species listed in the Annexes to the Habitats 
Directive. These assessments were largely based 
on the Common Standards for Monitoring 
data on specific habitats collected within SACs 
between January 2001 and December 2006 
(JNCC, 2004; Williams, 2006; see also Section 
3.1.2.2.2), and were intended to provide a 
summary of the current status of each habitat 
at a UK-wide level. The overall conclusion on 
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Table 3.7  Marine habitats listed as features under Annex 1 of the EU Habitats Directive that occur in UK waters 
(European Commission, 2007a,b).

Habitat feature Definition (summarised from European Commission, 2007b)

H1110: Sandbanks 
which are slightly 
covered by sea 
water all the time

Subtidal sandbanks consist of soft sediment types that are permanently covered by shallow sea water, 
typically at depths of less than 20 m below chart datum. The diversity of associated species and communities 
is determined by sediment type and a variety of other physical factors. These include geographical location 
reflecting biogeographical trends, the relative exposure of the coast (from wave-exposed open coasts to 
tide-swept coasts or sheltered inlets and estuaries) and differences in the depth, turbidity and salinity of 
the surrounding water. Subtidal sandbanks often display considerable spatial heterogeneity in topography, 
sediment structure and sediment composition. These changes in the physical environment generally result in 
corresponding heterogeneity in their biological composition.

H1130: Estuaries Estuaries are complex ecosystems linking the terrestrial and aquatic environments and are composed of 
an interdependent mosaic of subtidal, intertidal and surrounding terrestrial habitats. There is a gradient 
of salinity from freshwater at the head to increasingly marine conditions towards the open sea. Input of 
sediment from the river, shelter from wave action and, often, low current flows lead to the presence of 
extensive sediment flats. Similar large geomorphological systems where seawater is not significantly diluted 
by freshwater are classified within the Annex I habitat Large shallow inlets and bays. The physiographical 
character of estuaries is similar to that of a large shallow inlet and bay but is influenced to a greater extent 
by freshwater. The intertidal and subtidal sediments of estuaries support biological communities that vary 
according to geographic location, the type of sediment, tidal currents and salinity gradients within the 
estuary. The parts of estuaries furthest away from the open sea are usually characterised by soft sediments 
and are generally more strongly influenced by fresh water. Many habitats found within estuaries, such as 
intertidal mudflats and sandflats, sandbanks, saltmarshes and rocky reefs, are identified as notified features 
in their own right.

H1140: Mudflats 
and sandflats not 
covered by seawater 
at low tide

This definition covers sedimentary habitats located between high and low water – although it does not 
cover saltmarsh, sand dune or vegetated shingle habitats. Sand and mudflats contain diverse intertidal 
communities of invertebrates and algae and are of particular importance as feeding grounds for wildfowl 
and waders. They often form part of very dynamic systems and interact with other adjacent features such as 
subtidal sandbanks, saltmarshes and sand dunes (although for the purposes of this report these saltmarshes 
and sand dunes habitats are not addressed). The prevailing physical environmental conditions and 
geomorphological processes determine the structure, function and biological composition of sediment flats.

H1150: Coastal 
lagoons

Lagoons are areas of shallow, coastal salt water, wholly or partially separated from the sea by sandbanks, 
shingle or, less frequently, rocks. Five main subtypes of lagoon (isolated, percolation, sluiced, silled and 
lagoonal inlet) have been identified in the UK, on the basis of their physiography, as meeting the definition 
of the habitat type. The variety of lagoonal communities appears to relate to the intrinsic variation in salinity 
within lagoons.

H1160: Large 
shallow inlets and 
bays

These are large indentations of the coast, generally more sheltered from wave action than the open coast. 
They are relatively shallow, usually averaging less than 30 m in depth across at least 75% of the site. They are 
often complex systems composed of an interdependent mosaic of subtidal and intertidal habitats. Many of 
these habitats, such as intertidal mudflats and sandflats, sandbanks, saltmarshes and reefs, are identified as 
notified features in their own right and are covered in separate guidance. Inlets and bays may also support 
populations of important species. The physiographical character of inlets and bays is similar to that of an 
estuary, but the influence of freshwater is reduced by comparison.

H1170: Reefs Reefs comprise a wide range of sub-features, particularly where rock extends from the top of the intertidal 
zone through the infralittoral to the deep circalittoral zone. Reefs are very variable in form (this includes 
boulder and cobble habitats, and biogenic concretions) and in the communities that they support. These 
reefs generally support a zonation of benthic communities of algae and animal species. The specific 
communities that occur vary according to a number of factors, which could include rock type, topographical 
features such as vertical rock walls, gully and canyon systems, outcrops from sediment and rock pools on the 
shore, exposure to wave action, temperature changes and turbidity.
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Table 3.7  continued

Habitat feature Definition (summarised from European Commission, 2007b)

H1180: Submarine 
structures made by 
leaking gases

This definition describes spectacular submarine complex structures, consisting of rocks, pavements and pillars 
up to 4 m high. These formations are due to the aggregation of sandstone by a carbonate cement resulting 
from microbial oxidation of gas emissions, mainly methane. The methane is most likely to have originated 
from the microbial decomposition of fossil plant materials. The formations are interspersed with gas vents 
that intermittently release gas. These formations shelter a highly diversified ecosystem with brightly coloured 
species.

H1210: Annual 
vegetation of drift 
linesa

Annual vegetation of drift lines occurs on deposits of shingle lying at or above mean high-water spring tides. 
The types of deposits involved are generally at the lower end of the size range of shingle (2 to 200 mm 
diameter), with varying amounts of sand interspersed in the shingle matrix. These shingle deposits occur 
as fringing beaches that are subject to periodic displacement or overtopping by high tides and storms. The 
distinctive vegetation, which may form only sparse cover, is therefore ephemeral and composed of annual or 
short-lived perennial species. These species are able to tolerate periodic disturbance, which may involve the 
total removal of the surface and subsequent recolonisation. Species are also tolerant of saltwater inundation, 
as the beaches are often over-topped by the tide or subject to spray from waves breaking over the beach. 
Level or gently-sloping, high-level mobile beaches with limited human disturbance support the best examples 
of this vegetation.

H1310: Salicornia 
and other annuals 
colonising mud and 
sand

This pioneer saltmarsh vegetation colonises intertidal mud and sandflats in areas protected from strong 
wave action and is an important precursor to the development of more stable saltmarsh vegetation. It 
develops at the lower reaches of saltmarshes where the vegetation is frequently flooded by the tide, and 
can also colonise open creek sides, depressions or pans within saltmarshes, as well as disturbed areas of 
upper saltmarshes. There is little variation within this habitat type, which typically comprises a small number 
of species. This habitat is widespread in the saltmarshes of England and Wales. However, the area of the 
habitat type is restricted in Scotland and Northern Ireland because of a lack of new sediment for saltmarsh 
development.

H1320: Spartina 
swards (Spartinion 
maritimae)

Cord-grass Spartina spp. colonises a wide range of substrates from very soft muds to shingle, in areas 
sheltered from strong wave action. It occurs on the seaward fringes of saltmarshes and creek-sides and 
may colonise old pans in the upper saltmarsh. Of the four cord-grasses that occur in the UK, only the small 
cord-grass S. maritima, is an indigenous species. S. alterniflora is a naturalised non-indigenous species. The 
introduction of S. alterniflora and its subsequent crossing with S. maritima resulted in both a sterile hybrid 
S. x townsendii and later a fertile hybrid, S. anglica. S. maritima and S. alterniflora are the only cord-grasses 
that are indicative of this Annex 1 habitat. Cord-grass swards dominated by S. anglica are not considered to 
be part of the Annex 1 habitat. In many areas S. anglica is considered a threat to the intertidal mudflats used 
as feeding-grounds by large populations of waders and wildfowl. S. anglica is generally considered to be a 
negative conservation feature of the sites where it occurs.

H1330: Atlantic salt 
meadows (Glauco-
Puccinellietalia 
maritimae)

Atlantic salt meadows develop when halophytic vegetation colonises soft intertidal sediments of mud and 
sand in areas protected from strong wave action. This vegetation forms the middle and upper reaches of 
saltmarshes, where tidal inundation still occurs but with decreasing frequency and duration. A wide range 
of community types is represented and the saltmarshes can cover large areas, especially where there has 
been little or no enclosure on the landward side. The vegetation varies with climate and the frequency and 
duration of tidal inundation. Grazing by domestic livestock is particularly significant in determining the 
structure and species composition of the habitat type and in determining its relative value for plants, for 
invertebrates and for wintering or breeding waterfowl. At the lower reaches of the saltmarsh the vegetation 
is often naturally species-poor and may form an open sward of common saltmarsh-grass Puccinellia 
maritima. Further up the marsh, the vegetation becomes herb-dominated. The upper saltmarsh shows 
considerable variation, particularly where there are transitions to other habitats.
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conservation status for each habitat was arrived 
at through the assessment of four separate 
parameters: range; area; specific structures and 
functions (including typical species); and future 
prospects.

These parameters were assessed using the 
rules set out in the EC Guidance (European 
Commission, 2006). Each parameter and 
the overall conclusion could be judged as 
Favourable, Unfavourable-Inadequate or 
Unfavourable-Bad. In addition there was the 
option to add the categories of ‘but improving’ 
or ‘and deteriorating’ to the Unfavourable-
Inadequate and Unfavourable-Bad conclusions. 

Where reliable information for a habitat did not 
exist or was insufficient to make a judgement, 
there was the option to use ‘Unknown’.

Results of these Conservation Status assessments 
are summarised in Table 3.8. The assessment 
of these marine habitat features was based 
on information from within existing SACs, 
which were all located within 12 nm at the 
time the assessments were published (JNCC, 
2007). It is important to note that several of 
these assessments, while extremely important 
and necessary to assist the management of 
the habitats in question, represent a very small 
proportion of the whole marine environment 
in UK waters. However, these assessments do 

Table 3.7  continued

Habitat feature Definition (summarised from European Commission, 2007b)

H1420: 
Mediterranean and 
thermo-Atlantic 
halophilous scrubs 
(Sacrocornetea 
fructosi)

This scrubby, halophilous (salt-tolerant) vegetation develops in the uppermost levels of saltmarshes, often 
where there is a transition from saltmarsh to dunes, or in some cases where dunes overlie shingle. It is 
mainly found in England, but also occurs in the Lleyn Peninsula and the Sarnau SAC in Wales. The form 
that most closely resembles the scrub vegetation of the Mediterranean is restricted to south and south-east 
England and is formed predominantly of bushes of shrubby sea-blite Suaeda vera and sea purslane Atriplex 
portulacoides. This habitat most frequently occurs at the upper limit of tidal inundation and is found in 
association with transitions to sand dunes or shingle structures. The habitat is typical of the transition zone 
of upper saltmarshes to other maritime communities. Where this transition is truncated by the presence of 
sea walls, it can often be found in abundance on the walls themselves within the splash zone. It can also be 
found on the fringes of shingle structures holding saline lagoons.

H8330: Submerged 
or partially 
submerged sea 
caves

Sea caves around the UK coast display a wide range of structural and ecological variation depending on 
the prevailing physical and geological conditions. Caves can vary in size from only a few metres to more 
extensive systems that can extend hundreds of metres into the rock. No definition for caves states what the 
lower size limit is for a cave: there may be tunnels or caverns with one or more entrances where vertical 
and overhanging rock faces provide the principal marine habitat; large overhangs; blowholes that include 
enclosed fully shaded areas and archways that support ‘cave’ biotopes. A high proportion of sea caves 
are found in the intertidal or in shallow water. Caves on the shore and in the shallow sublittoral zone are 
frequently subject to conditions of strong wave surge and tend to have floors of coarse sediment, cobbles 
and boulders: these materials are often highly mobile and scour the cave walls. Physical conditions, such as 
inclination, wave surge, scour and shade, change rapidly from cave entrance to the inner parts of a cave and 
this often leads to a marked zonation in the communities present. Caves are typically colonized by encrusting 
animal species but may also support shade-tolerant algae near their entrances. Cave systems, with extensive 
areas of vertical and overhanging rock, and those that extend deeply into the rock, generally support the 
widest range and highest diversity of plants and animals.

a This habitat falls within the UK BAP habitat ‘Coastal Vegetated Shingle’, together with H1220: Perennial vegetation of stony banks. Following 
discussion with coastal ecologists within JNCC and NE, it was decided that coastal vegetated shingle communities beyond the highest HAT mark, 
including H1220, would not be included in this report, as they were not directly dependent on the marine environment to the same extent as annual 
strandline communities covered under H1210.
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represent the entire UK extent of various specific 
coastal habitats, for example, H1150, H1210, 
H1330, H1320 and H1420 (see Tables 3.7 and 
3.8).

Under the original interpretation of the 
EU Habitats and Birds Directives by the UK 
Government, all existing Natura 2000 sites are 
located within the 12 nm limit of UK territorial 
waters (Anon, 1994c). In 2007, the Offshore 
Marine Conservation (Natural Habitats, &c.) 
Regulations were put in place, which form 
the legal basis for the implementation of 
the Habitats and Birds Directives in offshore 
waters throughout the UK Continental Shelf 
Area (Anon, 2007b; Defra, 2007a). This allows 
for improved protection of those Annex I 

habitats that are known to occur in UK waters 
beyond 12 nm (specifically Reefs; Sandbanks 
which are slightly covered by seawater all 
the time; and Submarine structures made by 
leaking gases). To date, this has resulted in 
five offshore candidate SACs being submitted 
to the European Commission for approval in 
2008, with a combined total area of 2684 km2 
(Figure 3.5). This corresponds to 0.4% of the UK 
continental shelf waters beyond the 12 nm limit, 
and includes sites such as the Darwin Mounds, 
which support fragile deepwater reefs of the 
cold-water coral Lophelia pertusa. There are now 
105 SPAs with marine components. This includes 
Bae Caerfyrddin/Carmarthen Bay, a wholly 
marine SPA, classified for its internationally 

Table 3.8  Overall conservation status assessment of marine habitat features listed in Annex 1 of the EU Habitats 
Directive which occur in the UK. ‘No. of SACs / cSACs’ refers to the number of SACs / cSACs (all inshore) used to 
assess the status of the habitat (JNCC, 2007); the figure in brackets indicates the current number of SACs / cSACs 
for which the habitat is listed as a qualifying feature, even if it was not the main reason for designating the SAC.

Habitat feature Overall assessment of conservation 
status 

No. of SACs / cSACs 
containing this feature

H1110: Sandbanks which are slightly covered by sea water all 
the time

Unfavourable – bad and deteriorating 15 (25)

H1130: Estuaries Unfavourable – bad and deteriorating 13 (18)

H1140: Mudflats and sandflats not covered by seawater at low 
tide

Unfavourable – bad and deteriorating 22 (30)

H1150: Coastal lagoons Unfavourable - inadequate 17 (20)

H1160: Large shallow inlets and bays Unfavourable – bad and deteriorating 12 (14)

H1170: Reefs Unknown 24 (37)

H1180: Submarine structures made by leaking gases Unknown 0 (2)

H8330: Submerged or partially submerged sea caves Unknown 13 (15)

H1210: Annual vegetation of drift lines Unfavourable – bad and deteriorating 10 (13)

H1310: Salicornia and other annuals colonizing mud and sand Unfavourable – bad and deteriorating 11 (13)

H1320: Spartina swards (Spartinion maritimae) Unfavourable – bad and deteriorating 2 (2)

H1330: Atlantic salt meadows (Glauco- Puccinellietalia 
maritimae)

Unfavourable – bad and deteriorating 20 (26)

H1420: Mediterranean and thermo-Atlantic halophilous scrubs 
(Sacrocornetea fruticosi)

Unfavourable – inadequate and 
deteriorating

4 (4)
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Figure 3.6  Featherstars (Leptometra celtica), 
calcareous tube worms and the blue sponge crust 
(Hymedesmia paupertas) on bedrock and boulder 
reef (Image: MESH North Western Shelf Consortium 
survey 2006).

Figure 3.7  Multibeam bathymetry of the ‘Stanton 2’ 
survey site at the Stanton Banks (Service and Mitchell, 
2004).

Case Study 1: 
Designation of Stanton Banks Special Area 
of Conservation

The Stanton Banks are a series of granite reefs 
which outcrop from the seafloor south of the 
Outer Hebrides. The banks lie about 120 km 
west of the UK mainland, rising from the seabed 
at 190 m to about 60 m from the sea surface. 
Although rounded by glacial action, they remain 
deeply fissured and extremely rugged. The inter-
connecting gullies are filled with rippled coarse 
shell sand. The biological communities on these 
offshore rocky banks are characteristic of those 
present on exposed to moderately exposed 
reef in deep waters. The tops of the banks 
are smooth and characteristically colonised 
by encrusting red algae and small encrusting 
sponges. On the slopes, where the rock is less 
smooth, featherstars, dead man’s fingers and 
hydroids are abundant. At their edges, the banks 
are fringed with boulders and cobbles.

The offshore rocky reefs at Stanton Banks are 
now protected under the EU Habitats Directive. 
This site was one of the first five offshore SACs 
to be put forward to the European Commission 
by the UK Government in September 2008.

The Joint Nature Conservation Committee 
(JNCC) has been working for eight years in 
UK offshore waters to collate data and survey 
areas of the seabed, in order to identify special 
areas of offshore habitats that need protection 
under European law. Stanton Banks is one 
the first offshore areas to be approved by the 
European Commission for protection, with up 
to a possible two dozen more marine SACs still 
to be recommended. They will link up with an 
international network of marine protected areas 
in the waters of other EU countries.
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important wintering population of common 
scoter (Melanitta nigra; see also Section 3.8: 
Seabirds) and 31 marine extensions to existing 
seabird breeding colony SPAs, identified in 
September 2009. In addition, Natural England 
(NE) is in the process of recommending to Defra 
two further SPAs, one of which extends partially 
into offshore waters beyond 12 nm. This is the 
Outer Thames Estuary proposed SPA, proposed 
because of its nationally important wintering 
red-throated diver (Gavia stellata) population 
(Natural England, 2009).

EU Water Framework Directive

The EU Water Framework Directive (00/60/EC; 
subsequently referred to as WFD) established 
a new legal framework for the protection, 
improvement and sustainable use of all 
waterbodies across Europe, including rivers, 
canals, lakes, estuaries (transitional waters) and 
coastal waters as well as groundwater (European 
Commission, 2000). In the UK, the WFD covers 
inland, transitional and coastal waters out to 
1 nm offshore (from territorial baseline) in 
England, Wales and Northern Ireland, and out 
to 3 nm offshore in Scotland. Of these, only 
transitional and coastal waters are directly 
relevant to this chapter (see Figure 3.8 for 
details).

The main objectives of the Directive are to 
protect and improve the aquatic environment 
throughout the EU (WISE, 2008). These 
objectives include a commitment to prevent 
the deterioration of aquatic ecosystems and, 
where possible, restore surface waters damaged 
by pollution, water abstraction and dams and 
engineering activities to at least ‘Good Ecological 
Status’ (GEcS) by 2015. This is being achieved 
through River Basin Management Plans (RBMPs), 
consistent management standards and improved 
monitoring. Each RBMP has a reporting cycle of 

six years. The first reports were made available 
for consultation at the end of 2008, and were 
made publicly available in December 2009 
(Environment Agency, 2009; SEPA, 2009; NIEA, 
2009).

Under RBMPs, all UK surface and ground 
waters are aggregated into river basin districts, 
determined by catchment area. These are then 
divided into ‘waterbodies’ based on particular 
distinguishing physical, chemical and biological 
characteristics. The status of each surface 
waterbody is then determined by measuring a 
suite of physical, chemical, hydromorphological 
and biological ‘quality elements’ and comparing 
them to conditions deemed to exemplify an 
undisturbed ‘reference’ ecological status. At 
the same time, an assessment is completed of 
the distribution and intensity of anthropogenic 
pressures within each waterbody.

The ecological status classification consists 
of five levels, running from ‘High’ (no or very 
minor deviations from undisturbed conditions) 
through ‘Good’, ‘Moderate’, ‘Poor’ and ‘Bad’ 
(severe alterations from undisturbed conditions 
and many species that would be expected to 
occur there are absent). Where a waterbody 
is found to be below ‘Good’ status, or likely 
to be below this quality in 2015 unless action 
is taken, additional protective measures may 
be implemented to ensure that the waterbody 
is no longer at risk (WISE, 2008). In practice 
this means that all waterbodies should achieve 
‘Good’ status by 2015.

Another requirement of the WFD is to ensure 
that water related ‘protected areas’ are meeting 
objectives. ‘Protected areas’ are areas which 
have been designated through EU legislation, 
and include water dependent Natura 2000 sites 
(as detailed in Section 3.1.2.2.1). Objectives for 
‘protected areas’ must also be met by 2015.
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Figure 3.8  UK Transitional and Coastal Waterbodies as established under the 2008 reporting round of the 
Water Framework Directive, per managing authority (Environment Agency – for England and Wales; Scottish 
Environment Protection Agency; Northern Ireland Environment Agency).
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Since the publication of Charting Progress, a 
range of assessment tools has been developed 
to monitor the various ‘quality elements’ 
(see Section 3.1.3.2.1) and monitoring / 
surveillance programmes are now in place. The 
results from current monitoring activities have 
been consolidated into Classification Status 
Assessments, which feed into Draft RBMPs. 
These have now been approved for all river 
basins in the UK, including two International 
River Basin Districts shared between Northern 
Ireland and the Irish Republic.

EU Shellfish Waters Directive

The EU Shellfish Waters Directive (originally 
79/923/EC, now codified as 2006/113/EC) 
relates to the protection of waters for shellfish 
growth (commercial production and harvesting is 
regulated by other EU Directives). This Directive 
requires a regular condition assessment of 
designated shellfish waters using monitoring 
data on water quality and contaminants (both 
within shellfish tissues and the water column). 
This provides an indirect assessment of local 
habitat quality. If the assessment indicates that 
pre-set pollutant levels are exceeded, an area-
specific management plan comes into operation 
to address these issues. The Directive will be 
repealed in 2013 by the EU Water Framework 
Directive. When this occurs, the WFD must 
provide at least the same level of protection to 
shellfish waters (which the WFD classifies as 
protected areas) as the existing Directive (Defra, 
2007b).

EU Marine Strategy Framework Directive

Since Charting Progress, the EU Marine Strategy 
Framework Directive (08/56/EC; here referred 
to as MSFD) has been ratified (European 
Commission, 2008). It establishes a framework 
within which Member States will take measures 
to maintain or achieve ‘Good Environmental 

Status’ (GES) in the marine environment by 2020 
for which ‘marine strategies’ will be developed 
and implemented. The MSFD applies to the 
waters within EU Member States jurisdiction 
(i.e. out to 200 nm and beyond in cases 
where Member States have claimed extended 
Continental Shelf areas). A timetable is defined 
with various milestones such as transposition 
into domestic law (2010), defining GES (2012), 
establishing a monitoring programme (2014), 
developing measures (2015 at the latest) and 
starting to implement measures intended to …
protect and preserve…prevent deterioration 
or, where practicable, restore marine 
ecosystems… (2016 at the latest; European 
Commission, 2008). The Directive requires an 
initial assessment of the current environmental 
status of the marine environment to be carried 
out by 2012 and this will rely heavily on the 
information gathered for Charting Progress 2. 
GES is defined as …the environmental status of 
marine waters where these provide ecologically 
diverse and dynamic oceans and seas which 
are clean, healthy and productive within their 
intrinsic conditions, and the use of the marine 
environment is at a level that is sustainable, thus 
safeguarding the potential for uses and activities 
by current and future generations (European 
Commission, 2008). The MSFD includes a set 
of eleven qualitative descriptors which will 
inform the determination of GES. Guidance on 
criteria for their assessment has been developed 
by expert groups led by ICES and the Joint 
Research Centre on behalf of the European 
Commission. The criteria are due to be adopted 
in an EU Decision paper in mid-2010. Several of 
the descriptors encompass habitat quality (see 
Table 3.9). It is anticipated that the UK’s existing 
monitoring and assessment programmes, 
including those designed for the WFD and the 
Habitats Directive, will contribute to the relevant 
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requirements under the MSFD but that there will 
be need for some additional effort to fill gaps in 
current programmes.

EU Environmental Liability Directive

The EU Environmental Liability Directive 
(2004/35/EC) intends to prevent and remedy 
damage to habitats and species protected by EU 
law, water resources, and land contamination 
which presents a threat to human health. It 
reinforces the ‘polluter pays’ principle, making 
operators financially liable for threats of or 
actual damage (European Commission, 2004; 
Defra, 2008). Regulations and guidance 
incorporating this Directive were transposed 
into UK legislation in 2009, with differing 
provisions for the Devolved Administrations. 
The Environmental Damage (Prevention and 
Remediation) Regulations 2009 came into force 
on 1 March 2009 and transposed the Directive 
requirements for English waters as well as for 
UK offshore waters beyond 12 nm (Defra, 
2008). The Environmental Damage (Prevention 
and Remediation) (Wales) Regulations came 
into force on 6 May 2009, The Environmental 
Liability (Scotland) Regulations came into force 
on 24 June 2009, and the Environmental Liability 
(Prevention and Remediation) Regulations 
(Northern Ireland) 2009 came into force on 24 
July 2009. In these Regulations, the habitats 
and species of interest include those occurring 
on an SSSI for which the site has been notified. 
This Directive thus provides a new tool to 
protect features within SSSIs throughout the 
UK, unavailable at the time of publication of 
Charting Progress.

EU Strategic Environmental Assessment 
Directive

The EU Strategic Environmental Assessment 
Directive (2001/42/EC) aims to provide for a 
high level of protection of the environment 

by identifying and assessing potential 
environmental consequences of plans and 
programmes before they are implemented 
through a formal environmental assessment 
procedure (European Commission, 2001). The 

Table 3.9  Qualitative descriptors for determining 
Good Environmental Status under the EU Marine 
Strategy Framework Directive.

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

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

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

4. All elements of the marine food webs, to the extent that 
they are known, occur at normal abundance and diversity 
and levels capable of ensuring the long-term abundance 
of the species and the retention of their full reproductive 
capacity

5. Human-induced eutrophication is minimised, especially 
adverse effects thereof, such as losses in biodiversity, 
ecosystem degradation, harmful algae blooms and 
oxygen deficiency in bottom waters

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

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

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

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

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

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



104  Healthy and Biologically Diverse Seas

Directive therefore requires the development 
and implementation of an assessment process 
at the Member State level. The appraisal 
process developed in the UK is known as the 
Strategic Environmental Assessment (SEA). The 
UK Department for Business, Enterprise and 
Regulatory Reform (BERR, formerly DTI) began a 
sequence of sectoral SEA assessments to clarify 
the implications of further licensing of sections 
of the UK Continental Shelf (UKCS) for oil and 
gas exploration and production in 1999, with 
assessments of most regions completed by late 
2008. The SEA also considered a Draft Plan for 
further rounds of wind farm leasing, offshore oil 
and gas licensing and hydrocarbon gas storage 
licensing in UK waters. This Offshore Energy SEA 
Environmental Report was published in 2009, 
and a programme has been adopted to allow 
further rounds of offshore oil and gas licensing 
(including hydrocarbon gas storage) and wind 
farm leasing (DECC, 2009).

3.1.2.2.2 Additional UK legislation

Wildlife & Countryside Act / CRoW Act / 
Nature Conservation (Scotland) Act

At the national level, the most important piece 
of legislation for marine habitats is the Wildlife 
and Countryside Act 1981 (WCA 1981; as 
amended; Anon, 1981) (In Northern Ireland 
the Wildlife (Northern Ireland) Order 1985, and 
the Nature Conservation and Amenity Lands 
(Northern Ireland) Order 1985). This legislation, 
together with the Conservation (Natural 
Habitats &c.) Regulations 1994 (as amended) 
(In Northern Ireland the Conservation (Natural 
Habitats, etc.) Regulations 1995 (as amended)), 
forms the statutory basis for the implementation 
of various European pieces of conservation 
legislation in the UK (Anon, 1981, 1994b). This 
includes the Convention on the Conservation of 
European Wildlife and Natural Habitats (the Bern 

Convention), as well as the EU Habitats and Birds 
Directives (see earlier). The legislation covers the 
protection of wildlife, designation of protected 
areas, and public rights of way throughout Great 
Britain. The main importance of WCA 1981 for 
marine habitats lies in the ability to protect areas 
of ‘important flora, fauna, geological and/or 
physiographic features’ by providing them with 
a special status (Anon, 1981). Most commonly, 
such areas are designated as Sites or Areas 
(only in Northern Ireland) of Special Scientific 
Interest (SSSIs/ASSIs). The boundaries of these 
SSSIs/ASSIs generally extend to the Mean Low 
Water mark (in England and Wales) or to the 
Mean Low Water Spring Tide mark (in Scotland 
and Northern Ireland), affording protection 
to intertidal habitats contained within them. 
These sites have often served as the basis for 
designating other protected areas, such as SACs, 
under EU legislation or international agreements. 
In recent years, the Wildlife and Countryside Act 
1981 has been amended at a country level by 
the Countryside and Rights of Way (CRoW) Act 
2000 (in England and Wales), and most recently 
by the introduction of the Nature Conservation 
(Scotland) Act 2004 (in Scotland).

Subtidal sites out to 12 nm offshore may be 
protected through the designation of Marine 
Nature Reserves (MNRs) (WCA 1981, as 
amended, Section 36; Nature Conservation 
and Amenity Lands (Northern Ireland) Order 
1985 in Northern Ireland). However, this tool 
has been infrequently used because it requires 
full consensus among all stakeholders before a 
designation will be approved. As a result, only 
three such MNRs (Skomer off Wales, Lundy 
off Devon and Strangford Lough in Northern 
Ireland) have been established in UK waters 
since 1981. Under the Marine and Coastal 
Access Act 2009, the Marine Nature Reserve 
designation has been repealed (in England and 
Wales) and existing sites will become Marine 
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Conservation Zones (MCZ); MCZs are a new 
national protected area designation (see Section 
3.1.2.2.2 for further details). To date, the Lundy 
MNR has therefore become the Lundy Marine 
Conservation Zone. Skomer MNR is intended to 
become an MCZ once the Marine and Coastal 
Access Act 2009 is fully operational within 
Wales. The current status of Strangford Lough 
MNR is under review.

The main focus of the Countryside and Rights 
of Way Act 2000, which only applies to 
England and Wales, is to provide for public 
access to certain types of land and to amend 
the law regulating public rights of way (Anon, 
2000). However, the Act also places a duty on 
Government Departments and the National 
Assembly for Wales to have regard for the 
conservation of biodiversity and maintain lists 
of species and habitats for which conservation 
steps should be taken or promoted, in 
accordance with the Convention on Biological 
Diversity (UN, 1992). Schedule 9 of the Act 
changes the Wildlife and Countryside Act 1981, 
amending SSSI notification procedures and 
providing increased powers for the protection 
and management of SSSIs.

The Nature Conservation (Scotland) Act 2004, 
which applies to Scotland only, gives all public 
bodies a duty to further the conservation of 
biodiversity, increases protection for SSSIs, 
amends legislation on Nature Conservation 
Orders (NCOs) and strengthens wildlife 
protection legislation. The Act requires 
Scottish Ministers to designate a strategy for 
the conservation of biodiversity, the Scottish 
Biodiversity Strategy (SBS; see Scottish 
Government, 2004), which is supported by 
lists of species of flora and fauna and habitats 
of principal importance in Scotland. Working 
groups are taking forward delivery of the targets 
outlined in the SBS. These groups have recently 

been re-structured to integrate devolved UK 
BAP responsibilities and facilitate an ecosystem 
approach to planning and delivery. 

The Marine & Coastal Ecosystems Working 
Group is taking forward the second iteration 
of the Marine Biodiversity Implementation 
Plan (2008-2010), with the aim of conserving 
Scotland’s important marine biodiversity 
for future generations. In addition, several 
amendments have been made to the 
Conservation (Natural Habitats &c.) Regulations 
1994 in Scotland, which have placed a duty on 
Scottish Ministers with regard to the surveillance 
of the conservation status of Annex I and II 
habitats and species.

Included within the legislation described above, 
specifically WCA (1981), there is a requirement 
to report on the status of affected habitats. 
In 2006, the first UK summary report was 
published describing the status of terrestrial, 
freshwater and marine habitats and species of 
interest occurring within designated sites (SSSIs/
ASSIs, SACs, SPAs, and Ramsar sites; Williams, 
2006). Habitats reported included those listed 
under Annex 1 of the EU Habitats Directive (see 
Section 3.1.2.2.1).

The condition of habitats at each protected site 
was assessed according to agreed principles 
of monitoring, known as Common Standards 
for Monitoring (CSM). CSM was developed 
by the Country Conservation Agencies and 
is used to monitor the status of habitats 
against a series of predefined attributes for 
each habitat type (JNCC, 2004). Depending 
on the habitat, these attributes include range, 
extent, biotope composition, and species 
composition of biotopes, among others (JNCC, 
2004). Information was also collated on 
anthropogenic pressures affecting each habitat 
and management measures in place. Data were 
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collected between April 1998 and March 2005 
by the Country Conservation Agencies (NE, the 
Countryside Council for Wales [CCW], Scottish 
Natural Heritage [SNH] and the Northern Ireland 
Environment Agency [NIEA]). 

The CSM results indicate that a considerable 
percentage of marine habitats monitored within 
protected sites were in less than Favourable 
condition, but this was strongly dependent 
on the habitat in question (see Figure 3.9). 
Saltmarshes were among the habitats most 
often reported as ‘Unfavourable’ or ‘Destroyed 
(wholly or in part)’ (38% of the resource 
within SSSIs, and 33% within Natura 2000 
sites), while habitats associated with rocky 
shores were overall in the best condition 
(only 15% of the resource within SSSIs, and 
26% within Natura 2000 sites, reported as 
‘Unfavourable’). However, this information 
does not represent the condition of comparable 
habitats outside protected sites; similarly, there 
is no consideration of future prospects when 
assessing the habitat at each site as considered 
by the Habitats Directive Article 17 assessments 
(see Section 3.1.2.2.1).

Marine and Coastal Access Act

The Marine and Coastal Access Act 2009 
aims to ensure clean, healthy, safe, productive 
and biologically diverse oceans and seas, by 
putting in place improved systems for delivering 
sustainable development of the marine and 
coastal environment (Defra, 2009a). Due to the 
different devolution arrangements in Northern 
Ireland, Scotland and Wales, the application of 
the clauses in the Act varies between countries. 
Broadly, the Act covers UK waters except the 
territorial waters (out to 12 nm) of Scotland 
and Northern Ireland (Defra, 2009a; however, 
see below for offshore Scottish waters covered 
under the Marine (Scotland) Act 2010). The 

Act contains a series of measures designed 
to improve the decision-making process on 
activities affecting marine waters. This includes 
the establishment of a Marine Management 
Organisation (MMO) to deliver marine 
functions in the waters around England and 
in the UK offshore area (although many such 
functions, including marine planning, fisheries 
management, and nature conservation, have 
been devolved in recent years). The MMO has 
been designated as the UK Government’s lead 
organisation for marine planning in English 
waters, and is responsible for regulating specific 
activities in the marine environment (excluding 
oil and gas installations, large renewable 
energy installations (over 100 MW), large ports, 
shipping and land-based activities); planning 
of large infrastructure projects, however, 
remains the responsibility of the Infrastructure 
Planning Commission established under the 
Planning Act 2008 (Anon, 2008a), except for 
oil and gas installations that are regulated 
by the Department for Energy and Climate 
Change. The Marine and Coastal Access Act 
2009 measures intend to deliver a new marine 
planning system, streamline licensing of marine 
activities, strengthen coastal marine fisheries 
management, modernise marine enforcement, 
introduce a civil sanctions scheme for licensing 
and conservation offences, and establish 
a coastal walking route along the coast of 
England.

Arguably the most important proposals for 
marine habitat conservation are the Act’s 
provisions to establish a network of marine 
protected areas, including a new type of marine 
protected area (MPA) called Marine Conservation 
Zones (MCZs); called Marine Protected Areas 
in Scottish offshore waters. These provisions 
aim to conserve and promote the recovery of 
marine flora or fauna, marine habitats or types 
of marine habitat, and features of geological 
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Figure 3.9  A graphic representation of the condition of marine habitat features listed under Annex 1 of the 
EU Habitats Directive within SSSIs / ASSIs and Natura 2000 sites (SACs and SPAs) covered by the first Common 
Standards Monitoring report (Williams, 2006).
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or geomorphological interest. Programmes 
are currently under development to enable 
a suite of MCZs in England, Wales and the 
offshore waters of Northern Ireland, and MPAs 
in Scottish offshore waters to be identified with 
the intention of establishing an ecologically 
coherent network of MPAs by the end of 2012 
(see Section 3.1.3.3.1 for further details). A 
Ministerial statement was laid before the UK 
Parliament in March 2010 providing more 
details on how the MPA network provisions 
will be delivered, including the criteria for the 
establishment of the network (Defra, 2010a).

Marine (Scotland) Act

The nature conservation provisions of the Marine 
and Coastal Access Act 2009 do not cover the 
territorial waters of Scotland. In July 2008, the 
Scottish Government launched a consultation 
on a proposed Scottish Marine Bill, meant 
to improve management of the seas around 
Scotland (Sustainable Seas for All – Scottish 
Government, 2008). 

The draft Scottish Marine Bill was passed by the 
Scottish Parliament on 4 February 2010, and 
received Royal Assent as the Marine (Scotland) 
Act on 10 March 2010 (Scottish Government, 
2010a). The Act covers the area of sea within 
the seaward limits of the territorial sea of 
the United Kingdom adjacent to Scotland. It 
introduces a new system of marine planning, 
a simplified licensing system for marine 
economic activities, improved powers for marine 
conservation, and improved management for 
seals in Scottish territorial waters. The Act has 
also created a new body, Marine Scotland, which 
is responsible for sustainable management of 
Scotland’s seas as described under the Act, and 
will coordinate delivery of the Act’s provisions 
(Scottish Government, 2010a).

An important component of the Marine 
(Scotland) Act 2010 is the duty to contribute 
to the establishment of a network of MPAs 
in the UK Marine Area for the protection and 
enhancement of marine biodiversity and for 
the preservation of marine historic assets of 
national importance. A statement was laid 
before the Scottish Parliament in March 2010 
setting out how the MPA network provisions 
will be delivered around Scotland (Scottish 
Government, 2010b). Marine Scotland, SNH 
and JNCC drafted guidance on the selection 
and future management of these MPAs (Marine 
Scotland, 2010) and are taking forward a project 
to identify possible MPAs in all waters adjacent 
to Scotland.

The Scottish Government and the UK 
Government, through the Joint Ministerial 
Committee (JMC), have agreed that both 
Marine Acts should be joined up. As proposed 
in the Marine and Coastal Access Act 2009, 
Scottish Ministers have now assumed executively 
devolved responsibility for nature conservation 
in UK offshore waters adjacent to Scotland. 
Scottish Ministers set out how they will fulfil 
their responsibility in the Ministerial Statement 
mentioned above, and in a draft policy 
statement on marine nature conservation for 
Scottish Seas (Scottish Government, 2010b,c).

3.1.2.2.3 Proposed legislation

Northern Ireland Marine Bill

Similar to Scotland, the nature conservation 
provisions of the Marine and Coastal Access 
Act 2009 do not cover the territorial waters 
of Northern Ireland, and the Northern Ireland 
Executive has stated its intention to develop its 
own marine legislation. This will be developed 
through a consultation process in 2010, leading 
to the introduction of a Northern Ireland Marine 
Bill in the Northern Ireland Assembly in 2011 
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(DOENI, 2009). This Bill, tentatively scheduled to 
become law by 2012, will take into account the 
Marine and Coastal Access Act 2009, in order 
to maintain consistency between the various 
pieces of marine legislation to achieve successful 
management of human activities across UK 
marine waters.

3.1.3 Monitoring, research and 
management activities

3.1.3.1 Overview of changes in 
assessment methodology since 
Charting Progress

Since the publication of Charting Progress 
(Defra et al., 2005), additional information 
has been assembled on the distribution and 
extent of benthic habitats, and distribution of 
anthropogenic activities that might affect these 
habitats. In addition, a methodology has been 
developed to assess the condition of habitats 
influenced by these anthropogenic pressures 
(Robinson et al., 2008). The following sections 
describe some of the developments that have 
taken place since Charting Progress that have 
enabled habitats to be assessed at a Regional 
Seas scale and general sources of information 
used in the assessment itself. A detailed 
description of the assessment method is given in 
Section 3.1.4.1.

3.1.3.1.1 Distribution and extent of habitats

The distribution and extent of habitats was 
determined using a number of habitat maps 
which present the data as points and areas. 
Areas are the preferred format because they 
better represent habitat extent. However, point 
data importantly often cover locations for which 
area data are not available, adding valuable 
distribution information in these poorly known 
locations. Point data give the position of a 
habitat recorded on the seabed at specific (often 

widely separated) locations, whereas area data 
are a result of combining more than one dataset 
to derive a habitat interpretation, and in reality 
there may be several smaller habitat patches 
present in one area. Therefore the two types of 
data differ in what they provide: points provide 
a more accurate record of the seabed habitat; 
areas provide a more generalised context. The 
point data used in creating the habitat maps 
have all been subject to some interpretation in 
order to assign a particular habitat type.

Habitat mapping data can be assigned to one of 
two broad types: survey data and modelled data. 
In general, modelled data show where habitats 
might be present and survey data show where 
there are field data to indicate that a habitat is 
present. In UK waters there is no full coverage 
habitat map derived from survey data alone; 
habitat maps derived from survey data cover just 
10% of the UK continental shelf. Instead, for full 
coverage habitat maps, it is currently necessary 
to rely on modelled maps. Assessments of 
habitats were carried out using a combination of 
these broad data types.

Survey maps

Survey maps showing areas of habitat are largely 
based on field data collection of remote-sensing 
and ground-truthing data, with subsequent 
interpretation into habitat types. The majority 
of the survey data used here are habitat maps 
which were collated from diverse sources by the 
MESH project (see small blue box) and translated 
to EUNIS habitat types as part of work to create 
a harmonised seabed habitat map for north-
western Europe. These represent a new data 
resource for carrying out habitat assessments in 
the UK.

In addition to these maps showing area 
coverage, survey data points were also used to 
give additional information about the extent of 
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the habitats in locations where areas of habitat 
have not been mapped. Most point survey 
data were derived from the Marine Recorder 
(MR) application. MR is a database tool used 
to encourage the collection, collation and 
sharing of marine biological data by providing a 
standard format for such data. It is used by the 
conservation agencies, among others, to capture 
and store their marine benthic data. All samples 
that have been classified to a habitat were 
interpreted to the broad habitat categories and 
mapped for use in the assessments.

Modelled maps

The modelled maps are derived by combining 
several environmental variables (e.g. bathymetry, 
substrata, energy) and, where available, 
biological data from surveys. Several recent 
projects have created modelled habitat maps, 
varying from international to regional scales. The 
UKSeaMap project (Connor et al., 2006) was set 
up in 2004 in order to use available geological, 
physical and hydrographical data, combined 
with ecological information where available, 
to produce simple broad-scale and ecologically 
relevant maps of the dominant seabed features 
(referred to as ‘marine landscapes’) across 
the UK continental shelf. The seabed features 
were referred to as ‘marine landscapes’ as they 
reflected the marine equivalent of the way in 
which the terrestrial landscape is described as a 
mixture of topographic features (e.g. hills and 
valleys) and broad-scale ‘habitat’ features (e.g. 
woodland, marshland). Datasets used to create 
the marine landscapes layer included seabed 
substrata, photic depth, wave base, bathymetry, 
bottom temperature and tide-generated bed-
stress. The data were biologically validated with 
seabed sample data and the resulting ecological 
validation and other information enabled an 
assessment of confidence in the modelled 
landscapes.

The outputs of the UKSeaMap project were 
used to feed into the 2007 INTERREG IIIB funded 
MESH project which modelled high level EUNIS 
habitats (such as ‘sublittoral coarse sediment’) 
for north-western Europe, and which covered 
about 80% of the UK continental shelf (Coltman 
et al., 2007; JNCC, 2008b). Also in 2007, the 
INTERREG IIIA funded HABMAP (Robinson et 
al., 2007) project completed modelling work to 
map the occurrence of a wide range of detailed 
habitats in the southern Irish Sea. In earlier 

Developing a Framework for Mapping 
European Seabed Habitats (MESH) was a four 
year project involving twelve partners from 
five north-west European countries led by the 
JNCC, with the financial support from the 
EC’s INTERREG IIIB Programme for north-west 
Europe; it finished in January 2008. MESH 
had 12 partners across the UK, Ireland, the 
Netherlands, Belgium and France and aimed 
to produce seabed habitat maps covering 
the marine waters of north-west Europe, as 
well as to develop international standards for 
seabed mapping. The outputs from the MESH 
project include the first comprehensive marine 
habitat maps for north-west Europe, including 
UK waters. In addition, the project developed 
models for the prediction of habitat types, 
based on physical environmental variables.

The HABMAP project was a seabed mapping 
project covering the southern part of the Irish 
Sea. It has produced working habitat maps 
of the seabed of the southern Irish Sea using 
novel predictive modelling techniques. In the 
present chapter, in areas where the HABMAP 
predictive maps are available, they were 
used in place of similar, less detailed maps 
produced by the MESH project.
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work, the Highland Shellfish Management 
Organisation (HSMO) commissioned modelling 
of inshore seabed habitats around the 
highlands of Scotland (the report of this work 
in Scotland is still to be finalised but JNCC 
was granted access to the draft dataset for 
the habitats assessments). The outputs of the 
MESH EUNIS model, the HABMAP model and 
the HSMO model were combined to produce 
a single modelled map for use in the habitat 
assessments. Where there was a detailed 
regional study (HABMAP or HSMO), these areas 
were removed from the national map (MESH 
EUNIS model) and replaced with the regional 
studies. Figure 3.10 shows the extents of the 
three models.

The models do not all extend to areas close to 
the coast or to the littoral zone. To determine 
the extent of the broad habitat categories 
in the littoral zone (littoral rock and littoral 
sediments), different datasets were used. The 
British Geological Survey’s seabed sediment map 
(DigSBS 250 product) does not extend to areas 
close to the coast or to the littoral zone. Instead, 
for littoral habitats, the Intertidal Substrate 
Foreshore dataset (England and Scotland) was 
used (Defra, 2004b). This intertidal dataset is 
provided with the disclaimer that validation of 
the data produced was not subject to normal 
BGS standards of scrutiny and approval. In this 
sense, the dataset fulfils a similar function to 
the modelled maps used further away from the 
coast. In Wales, a comprehensive survey of the 
intertidal area has been conducted and a habitat 
map produced (Wyn et al., 2006). Therefore 
there is no need for modelled intertidal data 
for Wales. Comparable intertidal habitat data 
covering the coast of Northern Ireland were not 
available in an appropriate electronic format.

3.1.3.1.2 Anthropogenic activities and 
pressures

Habitats may be affected by different 
anthropogenic activities which can result in a 
pressure on a habitat and a subsequent impact.

The term ‘pressure’ refers to the mechanism 
(physical, chemical or biological) through 
which an activity has an effect on a habitat. An 
‘impact’ is a change in the structure or function 
of the habitat (including its typical species) that 
is a consequence of the pressure (rather than 
a change due to natural dynamics). A single 
activity (e.g. aquaculture) can therefore impact a 
surrounding habitat in a variety of ways through 
several different pressures (e.g. discharge of 
pollutants, nutrient enrichment, introduction of 
non-indigenous species, etc.). These definitions 
are discussed more thoroughly in the habitat 
assessment methodology developed by Robinson 
et al. (2008).

Anthropogenic activities were aggregated into 
eight broad ‘pressure themes’, encompassing 
22 pressures (Table 3.10). These aggregations 
originated from an OSPAR assessment matrix 
(Version 9, September 2008) and are linked 
to the qualitative descriptors indicating Good 
Environmental Status in the EU Marine Strategy 
Framework Directive. The matrix provides an 
assessment framework linking pressures to 
activities. Of the 22 pressures, four relate solely 
to individuals or populations of marine species 
such as seabirds and cetaceans and are thus not 
considered further (see Table 3.10).

In the assessment process it was desirable 
to, where possible, make use of intensity 
and distribution data for pressures. Due 
to the disparate and inconsistent way that 
pressures information is collected in the 
marine environment, it was necessary to use a 
mixture of pressures and activities information. 
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Figure 3.10  The extent of the UK continental shelf which is covered by the outputs of the MESH habitat model, 
overlain by the HABMAP habitat model and the HSMO habitat model.
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Table 3.10  Overview of broad pressure themes and associated pressures and activities, together with the EU 
MSFD qualitative descriptors for GES that are affected by these pressure themes (see also Table 3.9). Pressures 
marked with an asterisk will not be considered further as part of the habitat impact assessments, as they mainly 
impact species at an individual level.

Pressure Description of pressure Anthropogenic activities causing this pressure Relevant 
descriptors for 
GES under the 
EU MSFD (see 
Table 3.9 for 
definitions)

Climate change

Climate change Broad-scale changes in 
the marine environment 
resulting from greenhouse 
gas emissions, including 
changes in temperature, pH, 
salinity, water flow (tidal and 
ocean currents), emergence 
regime (sea-level rise), 
increased storminess and 
wave exposure 

Energy production – on land (power stations, inc. nuclear); 
Shipping; Waste gas emission (inc. greenhouse gases) – 
industry, agriculture, forestry, domestic & transport

7

Hydrological changes (inshore/local) a

Temperature 
changes – local

Changes to water 
temperature at a local scale

Extraction – water (freshwater catchment; industrial, e.g. 
power stations)

1, 6, 7

Salinity changes 
– local

Changes to salinity at a local 
scale 

Extraction – water (freshwater catchment; industrial, e.g. 
power stations); Infrastructure – coastal defence and land 
claim (barrages)

Hydrological 
changes – 
(inshore/local)

Changes to water flow 
(tidal currents), emergence 
regimes, and wave 
exposure, at a local scale

Aquaculture; Extraction – navigational dredging (capital, 
maintenance); Extraction – sand and gravel; Extraction – 
water (freshwater catchment; industrial, e.g. power stations); 
Extraction – quarrying; Infrastructure – coastal (ports, marinas, 
leisure facilities); Infrastructure – coastal (ports, marinas, 
leisure facilities); Infrastructure – coastal defence and land 
claim; Infrastructure – offshore (artificial reefs)
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Table 3.10  continued

Pressure Description of pressure Anthropogenic activities causing this pressure Relevant 
descriptors for 
GES under the 
EU MSFD (see 
Table 3.9 for 
definitions)

Pollution and other chemical changes

Pollution and 
other chemical 
changes

Changes to concentrations 
of pollutants (synthetic and 
non-synthetic) introduced 
into the marine environment 
intentionally or by accident

Aquaculture; Extraction – navigational dredging (capital, 
maintenance); Extraction – oil and gas; Pollution – air-based 
sources (inc. greenhouse gases); Pollution – land-based 
sources; Pollution – ship-based

5, 8, 9

Radionuclide 
contamination

Introduction of radionuclides 
into the marine environment 
intentionally or by accident

Energy production – on land (power stations, inc. nuclear); 
Pollution – land-based sources

De-oxygenation Reduction in dissolved 
oxygen levels as a result of 
eutrophication, excessive 
warming or through 
direct introduction of 
deoxygenated water

Aquaculture; Pollution (land-based sources); Pollution 
(sewage); Shipping (ballast water)

Nitrogen and 
phosphorus 
enrichment

Increases in levels of 
dissolved nitrogen and 
phosphorus over and above 
natural levels as a result of 
the introduction of nutrients 
into the marine environment

Aquaculture; Pollution (land-based sources); Pollution 
(sewage)

Organic 
enrichment

Increases in levels of organic 
matter over and above 
natural levels as a result of 
the introduction of organic 
matter into the marine 
environment

Aquaculture; Pollution – land-based sources; Pollution – 
sewerage; Waste disposal – fish waste (land-based processing, 
processing vessels)

Other pressures

Electromagnetic 
changes

Changes in local 
electromagnetic fields as 
a direct result of energy 
transmission through subsea 
cables

Infrastructure – cables and pipelines 10, 11

Litter Presence and concentration 
of items of litter introduced 
directly or indirectly into the 
marine environment

Aquaculture; Fisheries – all; Shipping; Tourism and recreation
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Table 3.10  continued

Pressure Description of pressure Anthropogenic activities causing this pressure Relevant 
descriptors for 
GES under the 
EU MSFD (see 
Table 3.9 for 
definitions)

Species-level pressures (affecting condition)

Underwater 
noise*

Anthropogenically-
generated noise in the 
marine environment

Infrastructure – offshore (wind turbines); Infrastructure – 
offshore (oil and gas platforms); Shipping; Shipping – seismic 
surveys (military, exploration, construction); Tourism and 
recreation

2, 3, 4, 11

Visual 
disturbance*

Anthropogenically-
generated visual disturbance 
in the marine environment

Energy production – at sea (wind and wave turbines); 
Extraction – maerl; Extraction – navigational dredging (capital, 
maintenance); Extraction – sand and gravel; Extraction 
– benthic trawling; Harvesting – saltmarsh vegetation; 
Harvesting – seaweed; Fishing – benthic trawling; Fishing 
– hydraulic dredging; Fishing – potting/creeling; Fishing 
– recreational; Fishing – set netting; Fishing – shellfish 
harvesting; Aquaculture; Infrastructure – cables and pipelines; 
Infrastructure – coastal (ports, marinas, leisure facilities); 
Infrastructure – coastal defence and land claim; Infrastructure 
– offshore (artificial reefs); Infrastructure – offshore (oil and 
gas platforms); Infrastructure – offshore (wind turbines); 
Shipping; Shipping – seismic surveys (military, exploration, 
construction); Tourism and recreation

Barrier to species 
movement

The construction of physical 
barriers which restrict 
the movement of marine 
species (e.g. for feeding or 
breeding)

Tourism and recreation; Infrastructure – coastal defence and 
land claim (barrages, weirs)

Introduction 
of microbial 
pathogens

Direct or indirect 
introduction of microbial 
pathogens into areas where 
they did not previously occur

Aquaculture

Introduction 
or spread of 
non-indigenous 
species & 
translocations

Direct or indirect 
introduction of non-
indigenous species into 
areas where they did not 
previously occur

Aquaculture; Energy production – on land (power stations, 
inc. nuclear); Infrastructure – coastal defence and land claim; 
Shipping (ballast water, hulls)

Genetic 
changes*

Changes to the genetic 
structure of marine species 
populations as a result 
of interbreeding with 
introduced genotypes

Aquaculture; Energy production – on land (power stations, 
inc. nuclear); Infrastructure – coastal defence and land claim; 
Shipping (ballast water, hulls)
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Table 3.10  continued

Pressure Description of pressure Anthropogenic activities causing this pressure Relevant 
descriptors for 
GES under the 
EU MSFD (see 
Table 3.9 for 
definitions)

Species-level pressures (affecting distribution and population size)

Removal of 
species (target & 
non-target)

Removal of species via 
anthropogenic means, 
including both target species 
and associated by-catch in 
fisheries

Harvesting – saltmarsh vegetation; Harvesting – seaweed; 
Fishing – benthic trawling; Fishing – hydraulic dredging; 
Fishing – potting/creeling; Fishing – recreational; Fishing – set 
netting; Fishing – shellfish harvesting; Tourism and recreation; 
Research and Development – bioprospecting

1, 3, 4

Death or injury 
by collision *

Mortality or injury of 
marine species as a result 
of collision with man-made 
objects

Energy production – at sea (wind and wave turbines); 
Extraction – navigational dredging (capital, maintenance); 
Extraction – sand and gravel; Extraction – oil and gas; Military 
activities; Tourism and recreation; Seismic survey (military, 
exploration, construction); Shipping

Habitat damage

Siltation rate 
changes

Changes to the rate of 
deposition of suspended 
sediment from the water 
column

Extraction – maerl; Extraction – navigational dredging (capital, 
maintenance); Extraction – sand and gravel; Extraction – 
benthic trawling; Fishing – hydraulic dredging; Tourism and 
recreation; Waste disposal – navigational dredging (capital 
maintenance); Waste disposal – quarrying (geological material)

1, 4, 6

Habitat damage Physical damage to habitats 
and their associated species 
as a result of direct or 
indirect anthropogenic 
activity

Aquaculture; Beach replenishment; Energy production – at 
sea (wind and wave turbines); Extraction – maerl; Extraction 
– navigational dredging (capital, maintenance); Extraction 
– sand and gravel; Harvesting – saltmarsh vegetation; 
Harvesting – seaweed; Fishing – benthic trawling; Fishing – 
hydraulic dredging; Fishing – potting/creeling; Infrastructure 
– cables and pipelines; Infrastructure – coastal (ports, marinas, 
leisure facilities); Infrastructure – offshore (artificial reefs); 
Infrastructure – offshore (oil and gas platforms); Infrastructure 
– offshore (wind turbines); Shipping; Tourism and recreation

Habitat loss

Habitat loss Physical loss of habitat as a 
result of direct or indirect 
anthropogenic activity, 
including removal of the 
natural habitat, covering 
of the natural habitat with 
a different substratum or 
man-made constructions 
and destruction of biogenic 
reefs.

Aquaculture; Beach replenishment; Extraction – maerl; 
Extraction – navigational dredging (capital, maintenance); 
Extraction – oil and gas; Extraction – sand and gravel; 
Fishing – hydraulic dredging; Fishing – shellfish harvesting; 
Infrastructure – cables and pipelines; Infrastructure – coastal 
(ports, marinas, leisure facilities); Infrastructure – coastal 
defence and land claim; Infrastructure – offshore (artificial 
reefs); Infrastructure – offshore (oil and gas platforms); 
Infrastructure – offshore (wind turbines); Waste disposal – 
navigational dredging (capital, maintenance); Waste disposal 
– quarrying (geological material)

1, 6, 7

a In this context, ‘local’ refers to pressures acting on a spatial scale of meters to a few kilometres, rather than on the scale of hundreds or thousands of 
kilometres (entire Regional Seas or ocean basins), which is the case for pressures caused by climate change.
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Availability of pressures data was generally 
limited to information on infrastructure, 
pollutants and other pressures in nearshore 
waters as a consequence of WFD-related 
monitoring work. Where pressures intensity data 
were not available, information on activities 
became a proxy. It is acknowledged that this 
assumption means that actual differences 
in intensity of pressures were not taken into 
account, increasing the uncertainty associated 
with the final results; however, this was 
considered the most practical way forward given 
the lack of data.

As a result, a wide range of existing datasets 
containing activity information was brought 
together. These datasets originated from various 
different agencies and were subsequently 
collated in an ArcGIS format. By putting the data 
into an ArcGIS format it was possible to compare 
and contrast the spatial distribution of pressures 
and activities relative to habitats (see Section 
3.1.3.1.1).

The datasets obtained fell into several general 
categories:

• Information on land claim, coastal 
infrastructure, aggregate dredging, pollutants 
and chemical concentrations within WFD 
Transitional and Coastal waterbodies. 
These data are based on a combination 
of historic land claim photographs and 
more recent surveillance monitoring data 
(e.g. infrastructure, dredging license areas, 
pollutants). This information was obtained 
from the Environment Agency (EA), the 
NIEA and SEPA (it is important to note that 
not all kinds of data described here were 
available from each agency, because the WFD 
assessments were still under development 
at the time the assessment workshop took 
place).

• GIS data layers generated through the 
Eastwood et al. (2007) study in English and 
Welsh territorial waters, which examined 
pressures on the seabed as a result of 
human activities, including fisheries, marine 
construction and waste disposal. This dataset 
was based on publicly available information on 
licensed areas, as well as International Vessel 
Monitoring System (VMS) data on UK-licensed 
fishing vessel movements.

• Location of oil and gas infrastructure 
(including licensed areas, surface and 
subsurface infrastructure, location of oil wells 
and pipelines) and aggregate dredge licensed 
areas in UK waters. This information was 
made available through the UK Deal web 
portal (www.ukdeal.co.uk), which is designed 
to promote and facilitate access to data 
and information relevant to the exploration 
and production of hydrocarbons on the UK 
Continental Shelf (see Figure 3.11).

• Distribution data of some species, including 
non-indigenous species. These datasets were 
provided by a number of different agencies 
(e.g. the Marine Biological Association of 
the UK), and were accessible through online 
biodiversity date repositories such as the 
Marine Life Information Network (MarLIN) and 
the National Biodiversity Network (NBN).

• Spatial data on relative fishing effort of UK 
and foreign-licensed vessels throughout the 
UK continental shelf, based on International 
VMS data. This information was provided 
as unpublished data by the Centre for 
Environment, Fisheries & Aquaculture Science 
(Cefas) and Marine Scotland Sciences (MSS) to 
facilitate the impact assessment process (see 
Section 3.1.4.1 for further details).

Most of these datasets spanned from the late 
1980s to the present day, although some went 
back much further (e.g. land claim). The majority 
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Figure 3.11  Example of distribution data on anthropogenic activities (spatial data on 2008 offshore oil and gas 
exploitation) used in impact assessments of benthic habitats. There is a clear concentration of infrastructure in 
the Northern North Sea and Southern North Sea.

Regional Seas

Surface Infrastructure, 2008

Subsurface Infrastructure, 2008

Pipelines, 2008



Section 3: Topic Assessments  119

of datasets remain in active use by the agencies 
that supplied them and are therefore likely to be 
updated regularly in the future.

Every effort was made to obtain the most 
up-to-date information available for relevant 
pressures at an appropriate resolution and in 
a useful format. However, it is acknowledged 
that for some pressures better information 
did exist at the time that either had not been 
collated or was not available in an appropriate 
format or metric. The information on pressures 
compiled by PSEG and CSSEG in their respective 
Feeder Reports (UKMMAS, 2010b,c) was largely 
unavailable for the habitat assessment process 
as these reports were still being compiled at the 
time of the assessment. However, this is the first 
major gathering of pressures information for 
a UK-wide assessment and marks a significant 
advance since Charting Progress.

3.1.3.1.3 Use of existing habitat assessments

Several assessments of marine habitat features 
have been undertaken in areas of UK waters 
since the publication of Charting Progress (see 
also Section 3.1.2). These include the following:

• OSPAR JAMP assessments of Threatened 
and/or Declining Habitats (see Section 
3.1.2.2.1 and Table 3.3), as well as of specific 
anthropogenic activities thought to affect 
these habitats, for inclusion in the OSPAR 
2010 Quality Status Report (OSPAR, 2010).

• Conservation status assessments of habitats 
listed under Annex 1 of the EU Habitats 
Directive (Article 17) throughout UK waters 
(see Section 3.1.2.2.1 and Table 3.7).

• EU WFD Classification Status assessments, 
which will inform River Basin Management 
Plans (see Sections 3.1.2.2.1 and 3.1.3.2.1 for 
details).

• The Common Standards for Monitoring (CSM) 
condition assessment of habitats (see Section 
3.1.2.2.2 and Figure 3.7).

All of these assessments differ in their 
geographic coverage:

• The OSPAR JAMP assessments cover the 
entire OSPAR Area (i.e. northeast Atlantic), 
and are made up of contributions supplied 
by each Contracting Party. The scale of each 
assessment is not small enough to make 
a useful contribution to the Regional Seas 
assessment required by this report.

• Similarly, the conservation status assessments 
of habitats listed under Annex 1 of the EU 
Habitats Directive (Article 17) are intended 
to describe the condition of each habitat 
throughout UK waters and so are not easily 
disaggregated to Regional Seas.

• The EU WFD Classification Status assessments 
provide detailed information on environmental 
conditions within a narrow band of 1 nm 
around the UK (3 nm in Scotland), but do 
not extend out into waters further offshore. 
Consequently, elements of the assessment 
were able to contribute to the present 
assessment exercise (particularly intertidal 
sediments and subtidal sediments) but it was 
recognised that the waterbodies assessed 
represent only a small area of each Regional 
Sea and in some cases only a small proportion 
of the overall habitat.

• The CSM assessments were based on data 
collected within Designated Sites, which 
only cover a small fraction of the total UK 
Continental Shelf.

These assessments are all driven by different 
policy needs and so take slightly different 
approaches, and report at different spatial 
scales (see also Section 3.1.2.2). Therefore, the 
results of these assessments are not directly 



120  Healthy and Biologically Diverse Seas

Figure 3.12  Geophysical 
regions in the central 
English Channel 
determined from acoustic 
survey (bottom) and 
mapped onto seabed 
sediments (top left) and 
solid geology (top right). 
Rock outcrops characterise 
areas 1 (a - d) and 2 (a, 
b). © British Crown & 
Seazone, 2007.

Case Study 2: 
Recent seabed mapping work highlights the 
degree of uncertainty in present estimates 
of the UK complement of rocky reef habitats

Rocky reefs are one of the habitats listed 
for special consideration in the EU Habitats 
Directive. In order to comply with the Directive, 
the UK is required to protect a certain proportion 
of the rocky reef that occurs in its waters. 
Clearly, this requires fundamental information on 
how much reef there is and where it is located, 
but this is not readily available.

In the absence of good information, 
attempts have been made to estimate the 
UK’s complement of rocky reef using seabed 
sediment maps produced by the British 
Geological Survey (BGS) and based on 
broadscale surveys undertaken in the 1970s and 
1980s. Areas mapped as ‘bedrock outcrop’ and 
‘gravel’ were considered to be consistent with 
actual or potential rocky reef habitat.

Recent work by Cefas in one area of ‘potential 
reef’ (the central English Channel) has shown 
that seabed sediment charts are not reliable 
predictors of the location and/or extent of rocky 
reef habitats (Figure 3.12). Some areas shown 
as rock were in fact covered by sediment to the 
extent that they functioned as sediment habitats. 
Conversely, an extensive area (several thousand 
square kilometres) shown as mostly gravel and 
sandy gravel, was in fact rocky reef; having a 
complex series of bedrock ridges exposed at 
the seabed and colonised by epifauna. In this 
area, sediment collected between the ridges 
and partly smothered some of the rock, but the 
majority of fauna observed were characteristic 
of rock habitats. The location and extent of the 
reef system was consistent with the BGS ‘solid 
geology’ map of the area.

Current estimates of the amount of rocky reef 
in UK waters are therefore likely to be subject 
to a large margin of error. This error will remain 
until new maps are produced based on modern 
acoustic survey techniques followed-up by 
directed ground-truth sampling.
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comparable. As noted, there is only a partial 
correspondence between the ‘listed’ habitats 
identified under the EU Habitats Directive and 
the OSPAR Convention (and, similarly, the 
UK BAP programme; see Table 3.3). As these 
assessments are solely focused on ‘listed’ 
habitats considered to be at risk by their 
underlying policy drivers, they do not take into 
account the condition of many other benthic 
habitats making up the majority of the total UK 
Continental Shelf.

As part of EU WFD monitoring requirements, 
data were collected on biological, chemical, 
physical and hydrological elements of the local 
environment. This included information on 
extent, cover and density of certain specific 
habitats (saltmarshes, seagrass beds). Tools for 
monitoring these habitats were based on the 
CSM approach.

During the present assessment process the 
various existing assessment results were used to 
a limited extent, primarily as reference material. 
For example, monitoring information for 
SACs, collected through the CSM programme, 
was available through the Marine Recorder 
application and thereby also underpinned 
habitat maps.

Although the EU WFD Classification Status 
assessments were not yet published when the 
present report was being prepared, preliminary 
assessment results were made available by the 
responsible agencies to feed into the present 
habitat assessments (e.g. Infaunal Quality 
Index, measuring the response of invertebrate 
communities to pollutants, in particular organic 
enrichment; see Section 3.1.3.1.2). These 
assessments have recently been published as 
part of final River Basin Management Plans 
(Environment Agency, 2009; SEPA, 2009; NIEA, 
2009). 

3.1.3.2 Summary of new research and 
monitoring activities

Charting Progress detailed a range of research 
and monitoring activities up to 2003 that will 
not be repeated in this text; however, an update 
will be given on initiatives that were in their early 
stages of implementation or not yet in existence 
when Charting Progress was being completed.

3.1.3.2.1 New monitoring activities

Water Framework Directive Monitoring

Perhaps the most significant change since 
Charting Progress is the introduction of new 
monitoring programmes for the EU Water 
Framework Directive by the EA, SEPA and NIEA 
(UK TAG, 2005). Monitoring was started in 
December 2006 (see Figure 3.13). Monitoring 
requirements of waterbodies can be divided into 
three distinct categories:

Surveillance monitoring is intended to 
validate pressure and impact assessments 
and detect long-term background trends. A 
selection of representative waterbodies are to be 
monitored in this fashion within each River Basin 
Management Plan reporting cycle.

Operational monitoring is focused on 
establishing the status of waterbodies previously 
identified as being at risk of failing to meet 
their environmental objectives (i.e. at least 
‘Good’ ecological status by 2015), and assess 
any changes in the status of such waterbodies 
resulting from implementation of programmes 
of measures.

Investigative monitoring is meant to ascertain 
the potential causes of waterbodies failing their 
objectives where the immediate cause is not 
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clear. Assessments of particular events, such 
as the magnitude and impacts of accidental 
pollution, also fall under this category.

The monitoring programme provides a holistic 
assessment of waterbody status, incorporating a 
range of physical chemical and biological ‘quality 
elements’ as listed in Table 3.11.

The waterbody assessments for the first River 
Basin Management plans were completed by 
the EU WFD competent management authorities 
(CMAs) in 2009, combining data from the WFD-
specific monitoring with data collected under 
other drivers.

Collaborative efforts are underway to integrate 
monitoring of habitats listed under the EU 
Habitats Directive within SACs, and EU WFD 

Figure 3.13  Distribution of CSEMP and EU WFD surveillance monitoring sites relevant for benthic infauna 
sampling throughout UK waters. Note that many sites are used for both monitoring programmes. CSEMP data 
were derived from MERMAN from positions sampled for benthic invertebrates between 1990 and 2007. WFD 
sites were derived from UKDMOS (except data from Northern Ireland; © NIEA). The exact limits of the UK 
Continental Shelf are set out in orders made under section 1(7) of the Continental Shelf Act 1964 (© Crown 
Copyright). World Vector Shoreline © US Defense Mapping Agency. UK Limits provided by UKHO Law of the 
Sea Division (© Crown Copyright). Regional Seas provided by JNCC (© JNCC). Map copyright JNCC 2009.

CSEMP sampling points

Regional Seas
Water Framework sampling points

Regional Seas



Section 3: Topic Assessments  123

assessments of the waterbody within which the 
SAC is located, for example by the EA and CCW 
(see Section 3.1.3.2.1). A similar arrangement 
between the EA and NE was initiated in 2009, 
and closer monitoring cooperation is currently 
being developed between SEPA and SNH, and 
within NIEA.

Marine Biodiversity Surveillance Programme

The JNCC is working with the CCW, NE, NIEA 
and SNH, developing advice to governments on 
what an integrated biodiversity surveillance and 
monitoring programme for habitats, seabirds 
at sea, and cetaceans, covering the waters 
around the UK including the intertidal zone, 
should constitute. The programme will take 
account of all policy and statutory obligations. 

Table 3.11  Specific metrics monitored in Transitional and Coastal waterbodies for the purposes of assessing 
status under the EU Water Framework Directive.

Quality elements Specification

Biological elements

Phytoplankton Composition and abundance

Bloom characteristics

Phytoplankton biomass (chlorophyll concentrations)

Macroalgae Abundance

Species richness

Distribution and abundance

Angiosperms Taxonomic composition

Abundance or density

Cover

Benthic invertebrates Composition and abundance

Absence of sensitive taxa and presence of taxa indicative of disturbance

Diversity

Fisha Species composition and abundance

Type specific disturbance of sensitive species

Hydro-morphological elements

Hydro-morphological 
elements

Morphological variation (depth variation; quantity, structure and substrate of the bed; structure of the 
intertidal zone)

Tidal regime (freshwater flow; wave exposure)

Chemical and physico-chemical elements supporting the biological elements

Chemical and physico-
chemical elements 
supporting the 
biological elements

General (oxygenation conditions; nutrient conditions)

Specific pollutants (all priority substances; other substances being discharged in significant quantities, 
including organic pollutants)

a Only for Transitional waterbodies.
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It will seek to address these obligations in the 
most efficient and cost-effective manner, and 
to focus on the most important adverse impacts 
of human activities as a means of prioritising 
effort. The work will be carried out under the 
umbrella of the wider UK Marine Monitoring 
and Assessment Strategy (UKMMAS) process.

The following broad aims apply to the work:

1. Preparation of an integrated monitoring plan 
encompassing the UK’s statutory and policy 
requirements.

2. Working with OSPAR and EU mechanisms to 
promote approaches which would be in the 
UK’s interests (e.g. align with UKMMAS).

3. Coordination of effort across survey 
programmes for habitats, birds, cetaceans and 
other features, wherever feasible.

4. Cooperation and integration of monitoring 
effort with other agencies within the 
UKMMAS system. 

Joint CCW / EA integrated marine 
monitoring project

The extent of marine SACs in Wales has led to 
a large degree of overlap with areas designated 
as Surveillance Water Bodies under the EU WFD. 
This has provided the Competent Monitoring 
Authorities (CMAs) for these directives (CCW 
and EA) with an opportunity to integrate their 
monitoring programmes in these areas. The 
diversity and community structure of benthic 
invertebrates are one of the five biological 
quality elements specified by the WFD and 
are also one of the performance indicators 
of a number of SAC features including Sub-
tidal Sandbanks and Estuaries. Harmonisation 
between approaches to these directives by CCW 
and EA has improved efficiency, through an 
integrated monitoring strategy, and has ensured 
appropriate parity when it comes to reporting 

(Figure 3.14). Benefits of the joint working 
process occur during pre-survey planning, 
which has been greatly helped by the sharing of 
historic data, as well as the actual surveys where 
vessel time is shared for dual survey purposes, 
reducing associated costs and avoiding 
duplication of effort. Both agencies adhere to 
the standards set through the National Marine 
Biology Analytical Quality Control (NMBAQC) 
scheme, ensuring compatibility of high quality 
data for both EU WFD and EU Habitats Directive 
reporting.

Since the CCW / EA secondment began in 
December 2006, there have been five joint SAC / 
WFD benthic invertebrate surveys in areas where 
there is overlap between subtidal sediment SAC 
features and WFD surveillance waterbodies:

• Cardigan Bay North (Pen Llyn a’r Sarnau SAC)

• Conwy Bay (Menai Strait / Conwy Bay SAC)

• Cardigan Bay Central (Cardigan Bay SAC)

• Carmarthen Bay (Carmarthen Bay and 
Estuaries SAC)

• Milford Haven (Pembrokeshire Marine SAC).

Two of these joint surveys also provided an 
opportunity for collecting samples for third 
party groups, and generated datasets that 
can also be used by the EA and CCW for 
assessing Environmental Quality Standards 
(EQS) / condition for the EU WFD and Habitats 
Directives.

It is anticipated that there will be a number of 
other opportunities for efficient across-agency 
working in other marine habitats that overlap 
in terms of SAC features and WFD assessments, 
such as those targeting saltmarsh, seagrass and 
macroalgae. In England and Wales, a saltmarsh 
habitat inventory is being created by the EA and 
will be completed in 2010, while in Scotland, 
SNH is undertaking a full survey of saltmarshes 
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Figure 3.14  Overview of sample stations visited as part of the 2007/08 joint Environment Agency and 
Countryside Council for Wales sub-tidal sediment monitoring programme under the Joint CCW/EA integrated 
marine monitoring project. © CCW 2008.
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down to National Vegetation Classification (NVC) 
community level. CCW have also completed a 
full NVC survey of all Saltmarsh that occurs in 
SACs in Wales. Similar collaborative monitoring 
programmes have recently been initiated 
between the EA and NE in English waters.

Clean Seas Environmental Monitoring 
Programme (CSEMP)

In the UK, there is a single national pollution 
monitoring programme, the Clean Seas 
Environmental Monitoring Programme (CSEMP), 
formerly known as the National Marine 
Monitoring Programme (NMMP). The CSEMP 
undertakes a comprehensive assessment 
of the chemical, biological and physical 
characteristics of the environment at selected 
estuarine and coastal sites around the UK in 
order to detect long-term spatial and temporal 
trends in environmental quality. Data from this 
programme are submitted annually to ICES, and 
provide input for the OSPAR Joint Assessment 
Monitoring Programme. Since Charting Progress, 
many of the chemical monitoring stations have 
been reassessed, and in some cases sampling 
stations relocated to provide a more statistically 
robust assessment of impacts. Many of the 
existing infaunal monitoring stations have been 
incorporated into the EU WFD surveillance 
monitoring network (UK TAG, 2005; CSEMP, 
2007; see also Figure 3.13).

Seasearch

The Seasearch project aims to collate and 
provide data on marine habitats and species 
collected by volunteer divers for the purposes 
of marine conservation and management. All 
sightings are reported on standardised forms 
(>1000/y received from around the country) 
which are entered into the JNCC’s Marine 
Recorder database, and are made available 
through the National Biodiversity Network (NBN) 

Case Study 3: 
Benthic communities of UK marine waters 
(Defra-funded project ME3112) 

Macrobenthic organisms play an important role 
in marine biodiversity and ecosystem functioning 
and in the establishment of targets for the 
evaluation of the environmental consequences 
of human activities. However, there is currently 
no contemporary baseline of the composition 
and spatial distribution of macroinfaunal 
communities throughout UK marine waters, 
employing comparable approaches across 
all geographical areas. The absence of such 
information limits the capacity to understand 
and therefore effectively manage the seas.

The main aim of this project is to address 
this knowledge gap by determining the 
macroinfaunal communities along the majority 
of the UK Continental Shelf (Figure 3.15), 
building on earlier ICES survey work in the North 
Sea in 1986 and 2000 (Rees et al., 2007). A 
wide array of environmental information is also 
obtained for each station, including sediment 
particle size, trace contaminants and organic 
carbon, acoustic information, satellite-derived 
chlorophyll a estimates, and modelled tidal and 
wave bed stresses and stratification indices.

Main findings to date include the following:

• Macroinfaunal secondary productivity varies 
from 3 to 897 kJ/m2/y; high values being 
observed in relatively coarse-sediment regions 
and lower values in deeper, fine-sediment 
areas

• Polychaetes (worms) contribute over 50% of 
total production at all stations

• Relatively species-rich stations were generally 
found in the English Channel and the Irish 
Sea; species-poor stations were notably off the 
west coast of Scotland
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• Macrofaunal assemblage structure over this 
scale was most strongly associated with 
variations in mean particle size of sediments, 
stratification and bed tidal stress.

Project outputs:

• A baseline dataset for large areas of UK waters 
from which to assess long-term changes 
(species distributions, community structure 
changes, secondary productivity) and allow 
for the identification of trends in areas already 
sampled (North Sea)

• Data available via the Data Archive for 
Seabed Species and Habitats (DASSH) and the 
European Ocean Biogeographic Information 
System (EurOBIS)

• Data contributed to the development of 
habitat maps within Charting Progress 2 (via 
derivation of EUNIS habitats) and the HABMAP 
mapping project for the Irish Sea

• Data contributed to the further development 
of coarse-sediment habitats of UK waters 
within the EUNIS habitat classification system

• Results published in peer-reviewed scientific 
journals.

Figure 3.15  Locations of the 
155 stations sampled under the 
project for which macrofaunal 
and environmental data have 
been obtained.
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and have thus contributed to the habitat maps 
used in this assessment.

3.1.3.2.2 New research activities and 
programmes

MarClim

The Marine Biodiversity and Climate Change 
Project (MarClim) was a four-year multi-partner 
funded project established by the Marine 
Biological Association of the UK in 2001 to 
assess and forecast the influence of climate 
change on rocky intertidal biodiversity in Britain 
and Ireland. It combined historical data dating 
back to the 1950s with contemporary annual 
re-surveys at over 400 rocky shores to provide 
evidence of changes in abundance, population 
structure and geographical distribution of 
intertidal species in relation to recent climate 
change. These historic and contemporary data 
were used to develop experiments to understand 
the mechanisms behind these changes and 
predict future species ranges and abundances 
(Mieszkowska et al., 2005).

By comparing historic and present distribution 
and abundance of over sixty indicator species, 
the project has provided evidence of some of 
the fastest changes in the abundance, range 
and population structures of species globally, 
and related these changes to recent rapid 
climatic warming. In particular, several southern 
species of warm-water intertidal invertebrates 
and macroalgae have considerably extended 
their range northward along the Welsh and 
Scottish coastlines, and eastward along the 
English Channel, while northern cold-water 
species have shown a modest contraction in 
range and significant declines in abundance 
at sites close to their southern limits during 
the same period (Mieszkowska et al., 2006; 
Hawkins et al., 2008). Contractions and 
expansions of geographic range edges due to 

global environmental change are resulting in 
species both being lost from and introduced to 
assemblages. Such changes are initially being 
recorded at the periphery of the geographic 
ranges in Britain where organisms are often 
already experiencing temperatures close to their 
thermal limits. However, MarClim data have 
also identified local and regional heterogeneity 
within the geographic range of several species as 
evidenced by environmental hotspots or physical 
/ hydrographic barriers occurring inside the 
distributional limits of sessile invertebrates.

Laboratory and field experiments have shown 
that many of the changes in the southern 
species have occurred as a result of increased 
reproductive output and juvenile survival close to 
northern range edges in response to increased 
warming, particularly shorter, milder winters 
(Mieszkowska et al., 2006, 2007; Herbert et 
al., 2007). These data have also highlighted the 
role of the North Atlantic Oscillation (NAO), an 
index describing large-scale climatic changes, 
in larval transport and subsequent recruitment 
success. Dispersal of intertidal invertebrate larvae 
is primarily influenced by NAO-induced variability 
in oceanic circulation, whereas recruitment 
is most impacted by atmospheric effects 
(Broitman et al., 2008). Annual monitoring at 
approximately 150 key sites around the British 
coastline has continued since the completion 
of the MarClim report. The time series data 
show continued temperature-induced changes 
in intertidal rocky communities, including 
increased abundance of non-indigenous species 
such as Pacific oyster (Crassostrea gigas) and 
resultant declines in local biodiversity in regions 
where it has established natural populations. 
In addition, the role of artificial hard structures 
(e.g. for coastal defence) as stepping stones 
allowing expansion of species linked to rock 
habitats has been highlighted (Moschella et al., 
2005; Herbert et al., 2007). All of these factors 
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influence the outcomes of species interactions 
including competition, facilitation and predation, 
ultimately altering the structure of communities 
and ecosystem processes within British intertidal 
ecosystems (Coleman et al., 2006; Poloczanska 
et al., 2008; Burrows et al., 2009).

MECN / Time series updates

In 2002, the Marine Environmental Change 
Network (MECN) was established by Defra and 
the Marine Biological Association (MBA) of the 
UK in response to the cross-sector recognition of 
the need for the continuation, restoration and 
enhancement of marine observations around 
the UK. The pilot phase of the network (2002-
2005) brought together 17 major groups from 
the research and university sectors responsible 
for maintaining long-term observations of the 
marine environment around the British Isles. The 
time-series and long-term research programmes 
maintained by these MECN partners are 
unique due to the length of time over which 
measurements have been collected (many are 
multi-decadal) and the number of environmental 
and biological parameters which are measured. 
The oldest time series, such as those maintained 
by the MBA in the Western English Channel 
and that of the late Port Erin Marine Laboratory 
(PEML) now run by the Department of the Local 
Government and the Environment (Isle of Man) 
in the Irish Sea are over 100 years old, and are 
some of the longest and most valuable datasets 
globally. MECN also re-started and enhanced 
extant time-series which are crucial to provide 
information on aspects of the coastal ecosystem, 
including those run by the MBA, the Sir Alister 
Hardy Foundation for Ocean Science (SAHFOS) 
and the Plymouth Marine Laboratory (PML), the 
Dove Marine Laboratory at Cullercoats, PEML on 
the Isle of Man and the Scottish Association for 
Marine Science (SAMS) out in the Tiree Passage 
(Frost et al., 2005, 2006).

Phase two of the MECN, which ran from July 
2005 until March 2007 has been a continuation 
phase with a remit ‘to ensure that information 
from the network is provided to policy makers 
and other end-users to enable them to produce 
more accurate assessments of ecosystem state 
and gain a clearer understanding of factors 
influencing change in marine ecosystems’. 
Information on long-term trends in the marine 
environment has been given to the relevant 
government bodies to provide the context in 
which climate impacts (and other factors) can 
be assessed. This has been achieved by utilising 
the vast databases from the MECN network 
of partner institutions and establishing links 
between policymakers, stakeholders, and end 
users to provide advice relevant to national and 
international legislative obligations. The data 
used in these consultation processes have been 
made available to a wider range of policymakers 
via the MECN website and annual reports, and 
dissemination at workshops and meetings. Phase 
two has also initiated scientific collaborations 
between the MECN partners and meta-analyses 
of multiple datasets from the network to answer 
emergent questions regarding the state and 
changes to the UK coastal marine ecosystem. 
The MECN takes part in the Natural Environment 
Research Council’s (NERC) Oceans 2025 strategy, 
by providing a knowledge transfer mechanism 
that allows information from strategic long-
term observations and research programmes to 
be used by organisations with a responsibility 
for the management of the UK Seas. It is also 
the Knowledge Exchange mechanism for the 
Western Channel Observatory.

Phase 3 has been running since 2007 and has 
seen the expansion of the MECN to 22 partners, 
including government agency bodies involved 
in sustained monitoring activities. The MECN 
has established close links with its terrestrial 
counterpart, Environmental Change Network 
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(ECN), and the two networks are collaborating 
to improve and align data collection and archival 
methodologies, and determining coastal regions 
where joint observational activities could 
be carried out using a ‘catchment-to-coast’ 
approach. The MECN now has both policy 
and science co-ordinators to further improve 
the role of the network as a two-way conduit 
between scientists and policymakers. Long-term 
datasets collected by MECN partners have been 
brought together to investigate the existence 
of regime shifts across multiple trophic levels 
in UK waters. Such ecosystem-wide responses 
can only be detected using multiple datasets 
covering various ecosystem components from 
plankton, benthos and fish to mammals. MECN 
is working to ensure these long-term datasets 
are maintained and collected in a manner that 
allows cross-comparisons to be made. The 
MECN is enhancing cross-sector communication 
and the provision of research findings in a fit-for-
purpose manner to assist the UK government 
with timely advice for national and European 
policy deliverables. The MECN is still securing 
funding for the continuation of the soft 
sediment subtidal benthic time-series initiated by 
the Dove Marine Laboratory and now managed 
by Liverpool University. The MECN has also 
secured funding to initiate benthic sampling in 
the Irish Sea region, currently being undertaken 
by Bangor University. The sampling will use 
complementary methods to those employed in 
the benthic time-series monitoring undertaken 
by the MBA in the Western English Channel, the 
data from which are also held by the MECN.

Marine Protected Area-related research by 
UK Government agencies

Various research programmes have been put in 
place by Defra, the Devolved Administrations, 
the JNCC and the Country Conservation 

Agencies to improve understanding of the 
potential role of Marine Protected Areas (MPAs) 
and their management.

• Natural England is currently undertaking a 
programme of research aimed at supporting 
the development of an ecologically coherent 
network of MPAs. Recent research has 
investigated ranges needed in the size and 
spacing of MPAs to achieve viability of habitats 
and species, connectivity between them and 
how to ensure representativity and replication 
within the network (Jackson et al., 2008a; 
Roberts et al., 2010; Hill et al., 2010). Current 
research is looking at genetic connectivity in 
the marine environment and the ecosystem 
services provided by marine habitats and 
species to be protected within MPAs. 

• Natural England has continued research 
to better understand the condition and 
management of existing MPAs. A strategic 
review of risks from all ongoing activities 
within existing English European Marine 
Sites (SACs and SPAs) has been undertaken. 
The aim of this study was to identify future 
management required to ensure site features 
are maintained or restored to favourable 
condition. Results are due to be published in 
the summer of 2010. NE also commissioned 
a trial to assess the feasibility and value of 
developing a methodology for biomarkers to 
assist in condition assessment of marine SACs 
(Natural England, 2008). The trial took place 
in the Fal & Helford SAC and Plymouth Sound 
& Estuaries SAC. A suite of biomarkers were 
tested on samples of common shore crab 
(Carcinus maenas) and blue mussel (Mytilus 
edulis). A biomarker response index (BRI) 
was used to identify hotspots, and a future 
sampling strategy was devised.
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• In addition to its annual monitoring and 
surveillance programme to inform judgements 
on SAC feature condition, NE has also been 
collecting physical and biological data to 
support the case for identifying additional 
marine SACs between 0 and 12 nm from 
the coast. NE has also been monitoring the 
effects of the Lundy No-Take Zone (NTZ) on 
crustacean and mollusc populations as well 
as benthic communities. Lobsters in particular 
have shown dramatic increases in abundance 
and size within the NTZ compared to areas 
outside (Hoskin et al., 2009). 

• The CCW is undertaking a number of different 
research projects, in part aimed at supporting 
the development of Highly Protected Marine 
Conservation Zones (Gubbay, 2006; CCW, 
2008, 2009). Creation of sites is currently 
envisioned for 2012. Ongoing research 
includes the identification of biodiversity 
hotspots, building on previous work by the 
Marine Life Information Network (MarLIN); 
and a literature review to identify those marine 
species most at risk from poor connectivity 
between protected sites. 

• As part of a broader project, SNH has 
been identifying features of marine nature 
conservation importance (‘Priority Marine 
Features’) for which it would be appropriate 
to use area-based mechanisms (e.g. MPAs) to 
achieve better protection. The conclusions of 
this research will feed into any future work 
to identify and select new MPAs in Scottish 
waters (SNH, 2010). 

• A Defra and NE case study of Lyme Bay 
(Dorset) was commissioned in July 2008 to 
measure the biological changes to a reef 
habitat, following the closure of a 60 square 
nautical mile area of Lyme Bay to dredging 
for shellfish and demersal trawling (see also 
Section 3.1.3.3.3). The recovery of the reefs 

will be monitored using pre-selected indicator 
species inside the closure area compared with 
sites outside of the closure area where the 
reef continues to be dredged. Samples of a 
number of species will also be collected and 
preserved for DNA analysis as this will help 
understand how ‘connected’ populations 
of the same species are in UK waters. The 
socio-economic changes which result with 
the restriction of this area (i.e. Do fishermen 
diversify? Are there any changes to tourism?) 
will be quantified in order to inform the 
preparation of future Impact Assessments for 
MPAs and to help develop methods to collect 
these types of data in the future. Results from 
this research will be useful to evaluate the 
effectiveness of MPAs as a tool for delivering 
marine nature conservation in UK waters, and 
for developing cost-effective approaches for 
future monitoring of reef habitats in MPAs. 
Understanding the socio-economic impacts is 
also key, and engagement with a number of 
sectors is considered a key aim of this project. 

• Research commissioned by JNCC in early 
2009 reviewed the approaches that can be 
used to formulate ecologically meaningful 
targets for broad-scale habitat, as well as for 
habitats of conservation importance within 
an MPA network. The research recommended 
that a combination of methods should be 
used, including species-area curves (Rondinini, 
2009). In late 2009, further work was 
commissioned by JNCC to develop species-
area curves for broad-scale habitats (Rondinini, 
2010). This research has been used to inform 
the guidelines within the Ecological Network 
Guidance (Natural England and Joint Nature 
Conservation Committee, 2010) for the 
Marine Conservation Zone Project. 

• Defra has commissioned a number of research 
projects that include: developing a data layer 
showing the potential distribution of rock and 
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hard substrate at, or near, the seabed surface 
for all of the UK marine area by end of May 
2010; and assisting in the development of 
the deep-sea component of the EUNIS habitat 
classification scheme. In 2008, a two-year 
collaborative research project was set up by 
Defra, the Devolved Administrations, JNCC 
and the Country Conservation Agencies. The 
overall aim of the research is to ensure the 
necessary biophysical data layers are delivered 
for MPA network planning. This will enable 
the selection of sites to be based on the best 
available scientific evidence. The data layers 
developed will also inform wider approaches 
to the management of UK seas through 
marine planning. The specific objectives of this 
research are:

1. To further develop benthic habitat maps 
through:

a. biotope tagging prioritised benthic 
sample datasets to the Marine Habitat 
Classification for Britain and Ireland; 

b. translating benthic habitat maps to the 
EUNIS 2007 classification scheme; and

c. assessing confidence in the MESH EUNIS 
model, by investigating ‘errors’ in the 
underlying data models and generating a 
‘confidence layer’.

2. To develop new digital GIS data layers and 
associated databases for the UK marine 
environment showing the distribution of:

a. geological and geomorphological 
features;

b. conservation priority species, and 
spawning and nursery grounds for highly 
mobile conservation priority species;

c. listed habitats;

d. non-indigenous species;

e. fetch and wave exposure;

f. biodiversity hotspots;

g. benthic productivity; and

h. residual current flow.

3. To review and assess methodologies for 
developing habitat sensitivity data layers and 
recommend and implement an approach (or 
a variety of approaches suitable for different 
activities).

The Marine Aggregate Levy Sustainability 
Fund’s Regional Environmental 
Characterisation (REC) survey programme

In 2002, the Government imposed a levy on all 
primary aggregates production (including marine 
aggregates) to reflect the environmental costs 
of winning these materials. A proportion of the 
revenue generated was used to provide a source 
of funding for research aimed at minimising 
the effects of aggregate production. This 
fund, delivered through Defra, is known as the 
Aggregate Levy Sustainability Fund (ALSF). Two 
Regional Environmental Characterisation (REC) 
survey programmes are currently (2008-2011) 
being funded through the Marine Environmental 
Protection Fund (MEPF), which administers the 
marine portion of the ALSF on behalf of Defra. 
The overall objective of the REC programme 
is to provide integrated broad-scale seabed 
maps to support the sustainable management 
of offshore resources now and into the future. 
This improved understanding will provide a 
regional context against which a more consistent 
and robust approach to planning, assessing, 
managing and protecting marine resources can 
be delivered.

The REC programme will build on existing data 
in order to improve and refine the understanding 
of a) the distribution of marine habitats and 
species, b) sedimentary characteristics, and c) 
archaeological features and deposits, in areas 
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vulnerable to the impacts of marine aggregate 
extraction and other offshore activities (e.g. 
fishing and wind farm developments) through 
the production of broad-scale seabed mapping. 
The Humber and East coast REC programmes 
build upon similar programmes which have 
already been employed in four other regional 
studies; the Outer Bristol Channel, the Eastern 
Channel (reported in 2007), the South coast (Isle 
of Wight) and the outer Thames (reported in 
2010). The Humber and East coast programmes 
are due to report in 2011.

MEPF / ALSF funded research on recovery 
and restoration of sites licensed for 
aggregate extraction.

The MEPF (part of the ALSF) has funded a series 
of research projects on the recovery of the 
seabed following marine aggregate dredging 
(Boyd et al., 2005; Cooper et al., 2007). These 
projects investigated the effect of dredging 
intensity and re-seeding the substrate with 
gravel on the physical and biological recovery 
times of the seabed following marine aggregate 
dredging. Preliminary observations indicated 
that the fauna within an area of seabed 
exposed to high dredging intensities remained 
in a perturbed state some four years after the 
cessation of dredging, and distinct differences 
in the nature of assemblages at sites exposed 
to high and low levels of dredging intensity 
persisted at least six years after the cessation 
of dredging. Dredge tracks were still visible 
eight years after the cessation of dredging. 
Recolonisation was relatively rapid after the 
cessation of dredging but, rather than indicating 
a full recovery, the work suggested that the 
initial ‘colonization community’ may enter a 
transition phase before eventually reaching 
equilibrium.

Most recently, Cooper et al. (2011) investigated 
the potential to restore seabed habitats at 
aggregate extraction sites by large-scale seeding 
of the impacted area with gravel. Two 4000 
tonne cargoes from a commercial suction 
hopper trailer dredger were deposited over a 
previously dredged area. The effectiveness of 
this gravel seeding in restoring physical and 
biological attributes at the treatment site was 
monitored by one pre- and three post-deposition 
monitoring surveys, using a combination of 
acoustic, video and grab sampling techniques. 
Results suggested that the gravel seeding 
technique was not only practically feasible but 
was also successful in terms of returning both 
the physical and biological attributes at the 
treatment site to a state more representative 
of gravelly substrata in the wider, un-impacted 
environment.

Studies conducted at Hastings Shingle Bank 
have shown the while aggregate extraction may 
result in up to 80% loss of benthic fauna within 
the small area of active dredging, colonies of 
Sabellaria spinulosa thrive in the vicinity and can 
result in formations of the EU Habitats Directive 
Annex I biogenic reef developing (Pearce et al., 
2007).

Work has just been initiated at another 
aggregate site where Sabellaria spinulosa 
occurs. The intention is to assess initial phases 
of colonisation both within and outside the 
licence area. It is hoped that an insight into reef 
development, both spatially and temporally, may 
be documented and analysed.

3.1.3.3 Update on management measures

Since Charting Progress was written several new 
EU Directives have been adopted and existing 
ones further implemented. These Directives 
contain both direct and indirect mechanisms that 
assist habitat protection and restoration.
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3.1.3.3.1 Development of Marine Protected 
Areas under the Marine and Coastal 
Access Act and Marine (Scotland) Act

The UK Marine and Coastal Access Act (see 
Section 3.1.2.2.3) contains provisions for the 
designation of a new type of marine protected 
area known as a Marine Conservation Zones 
(MCZ). MCZs will be established in English and 
Welsh territorial waters, and English, Welsh 
and Northern Irish offshore waters and will be 
used to protect nationally important marine 
wildlife, habitats (e.g. those on the OSPAR and 
UK BAP lists; see Section 3.1.2.2), geology and 
geomorphology.

In Scottish territorial waters, similar provisions 
have been outlined under the Marine (Scotland) 
Act and will be known as Nature Conservation 
Marine Protected Areas (MPAs). Under the 
UK Marine and Coastal Access Act, Scottish 
Ministers have devolved responsibility for 
designating marine protected areas in offshore 
waters adjacent to Scotland. Although legally 
MCZs, to provide a better fit with developments 
in Scottish territorial waters marine protected 
areas in both territorial and Scottish offshore 
waters will be known as Nature Conservation 
MPAs and will be identified using the same site 
selection process.

Northern Ireland will be introducing a Marine Bill 
to the Northern Ireland Assembly by 2012. This 
will outline proposals for nature conservation in 
Northern Ireland’s territorial waters which may 
include plans for MPAs.

The Marine Conservation Zone Project has been 
established by Defra, NE and JNCC to identify 
and recommend MCZs to Government in 
English territorial waters and UK offshore waters 
adjacent to England, Wales and Northern Ireland 
by October 2011 (Anon., 2009; Defra, 2010b). 

The area of the project has been split into four 
regions and a non-statutory, independent MCZ 
project has been established in each region. 
JNCC and NE are committed to engaging 
stakeholders in a participatory process to 
recommend preferred sites for possible 
designation as MCZs that will meet the MPA 
network criteria while minimising economic 
or social impacts on society. Sites will be 
identified based on a combination of best 
available scientific evidence and stakeholder 
knowledge. All sites will have Conservation 
Objectives set out in their designating order, 
specifying how activities that take place within 
the site’s boundaries should be managed to 
conserve or promote the recovery of the features 
of conservation importance. In most cases, 
conservation objectives will allow sustainable 
and benign activities to take place, but there will 
be scope to set stringent conservation objectives 
to remove all damaging activities to create 
Reference Areas. Such areas will eventually 
provide the benchmark against which the effect 
of human activities on the marine environment 
may be judged.

A significant proportion of Welsh territorial 
waters is already protected by some form of 
designation. Therefore, in Welsh territorial 
waters a small number of highly protected 
MCZs (sites where all damaging and disturbing 
activities will be excluded) will be identified. 
Site selection will be managed by the Welsh 
Assembly Government in collaboration with the 
CCW (CCW, 2009).

The Scottish MPA Project has been established 
by Marine Scotland (Scottish Government), 
SNH, JNCC and Historic Scotland (SNH, 2009a). 
The aim of the Project is to provide advice to 
Scottish Ministers on the selection of MPAs in 
the seas around Scotland. SNH and JNCC will 
provide guidance and technical advice to Marine 
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Scotland on the selection of Nature Conservation 
MPAs in Scottish territorial and offshore waters, 
respectively. Nature Conservation MPAs will 
be selected using science-based criteria, but 
socio-economic data may be taken into account 
during the site designation process.

MCZs and Scottish MPAs, together with existing 
SACs, SPAs, SSSIs and Ramsar sites, should form 
an ecologically coherent and representative 
network of MPAs in UK waters enabling the UK 
to meet its commitments under international 
obligations for which it is a signatory (e.g. 
OSPAR; see Sections 3.1.2.2.1 and 3.1.3.3.2). 
The delivery of the MPA network will also 
help contribute to the UK Government and 
Devolved Administrations’ vision to recover 
and protect the richness of our marine wildlife 
and environment through development of a 
strong, ecologically coherent and well-managed 
network of MPAs that is well understood and 
supported. Existing MNRs will be transferred 
into MCZs. Establishment of MCZs and Scottish 
MPAs will require additional monitoring efforts 
which will commence after the completion of 
the present assessment.

3.1.3.3.2 Expansion and management of 
Natura 2000 network

To fulfil the UK’s obligation to expand the 
Natura 2000 (N2K) network of protected sites 
into offshore waters (see Section 3.1.2.2.1), 
JNCC has been taking forward a programme 
of offshore survey and data collation to identify 
possible areas for designation. Following a 
consultation process in 2008, five sites have 
been designated as candidate SACs (or cSACs) 
and are awaiting formal confirmation from 
the European Commission. Further sites are 
being identified and recommended to the 
UK Government which will consult on these 
proposals in due course: NE and JNCC consulted 

on a further seven possible SACs (pSACs) and 
two possible SPAs in spring 2010. JNCC expects 
to consult on further tranches of possible 
offshore sites later in 2010 and 2011. As part 
of the site selection process, surveys have been 
undertaken by JNCC, resulting in additional 
information on habitat distribution (e.g. 
Limpenny, 2008; Mellor et al., 2008; Mitchell et 
al., 2008), which has been incorporated into the 
maps used for this assessment. A proposal to 
designate a marine SPA in Liverpool Bay is being 
developed jointly by CCW, NE, JNCC, Defra and 
the Welsh Assembly Government. To date, 63 
existing SACs have been put forward by Defra to 
the OSPAR Secretariat for inclusion in the OSPAR 
MPA network.

In addition, SNH carried out a consultation on 
behalf of the Scottish Government between 
June and September 2008 on proposals to 
extend 31 existing seabird SPAs into the marine 
environment. At present, these SPAs only 
include the land and cliffs on which the birds 
breed. Following this consultation round, these 
extensions have since been classified by the 
Scottish Government (SNH, 2009b). 

To assist with management of N2K sites, NE 
recently initiated a programme of work to review 
potential risks from all anthropogenic activities 
to Habitats Directive Annex 1 habitats and 
species contained within N2K sites, in relation 
to its statutory duties to advise on operations 
which may cause risk to such habitats and/
or species. The aim of this work is to improve 
understanding on current and future risks and 
where necessary to further advise relevant 
authorities on measures required to mitigate or 
reduce these in order to ensure that protected 
site conservation objectives are being met.
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3.1.3.3.3 Closures to protect habitats from 
damaging fishing activities

In January 2003, a 3.3 km2 area on the eastern 
side of the Lundy MNR and SAC was designated 
under a by-law from the Devon Sea Fisheries 
Committee as the first statutory No-Take Zone 
(NTZ) in the UK (Devon Sea Fisheries Committee, 
2003. No-Take Zones are areas where all fishing 
is prohibited and no living natural resources, 
including lobsters, crab and fish can be taken 
from the area. A total of five years of monitoring 
have now taken place, and while there has 
been little change in benthic communities so 
far (possibly due to the long life-cycles of the 
species involved), lobster numbers and size 
have increased dramatically inside the NTZ 
compared with the fished areas outside. It has 
been suggested that there could be a spillover 
of lobsters into the surrounding area, benefiting 
potters. Attempts to introduce a similar NTZ on 
the Skomer MNR using local by-laws have, to 
date, been unsuccessful, but exclusion of scallop 
collecting since 1990 under a by-law introduced 
by the South West Sea Fisheries Committee 
(SWSFC) has coincided with a subsequent 
increase in scallops within the reserve (Lock et 
al., 2003).

From 2005 onward, the North-East Atlantic 
Fisheries Commission (NEAFC) has closed areas 
in offshore waters west of Scotland (Hatton and 
parts of Rockall Bank) to bottom trawling and 
fishing with static gear, including bottom set 
gillnets and long-lines, on a precautionary basis 
to protect deep water corals (~18 500 km2); this 
ban has now been extended until 31 December 
2010 (see Figure 3.16).

In Scotland, the Inshore Fishing (Scotland) Act 
1984 has been used to implement Fishery Orders 
at two Scottish SACs: Loch Creran and Firth of 
Lorn. The Loch Creran SAC, designated for reef 

features, became subject to complex zoning in 
2007, excluding mobile and static fishing gears 
from areas where they would be damaging but 
allowing specific fishing activities where they 
are not a risk. Agreement was reached via a 
local SAC Management Group (which includes 
fishing interests) and was aided considerably by 
a detailed knowledge of the distribution of the 
benthic habitats within the SAC. The agreement 
appears to be satisfactory for both fishing 
and conservation interests. The Firth of Lorn 
SAC, also designated for reefs, was subject to 
concerns about the potential impact of dredging 
for scallops Pecten maximus. These concerns 
were raised in the SAC Management Group 
and subsequently in a formal complaint to the 
European Commission in 2006. A temporary 
ban on scallop dredging was established in 
2007 while research is undertaken to assess 
the interaction between the fishery and reef 
features. The research is intended to inform a 
long-term decision on scalloping in the Firth 
of Lorn, working with a stakeholder liaison 
group and an independent advisor to maintain 
objectivity. A further Scottish SAC, Sound of 
Arisaig, has adopted a voluntary management 
measure to exclude scallop dredging from inside 
the 20 m depth contour, to protect the subtidal 
sandbanks feature. Agreements were reached 
through a local SAC Management Forum 
representing commercial fishing, aquaculture, 
tourism, recreation, environmental and other 
interests. Outwith the Natura network, further 
closed areas have also been established in 
Scottish inshore waters. The Lamlash Fishery 
Order 2008 introduced Scotland’s first NTZ, 
the campaign for which was a community-led 
project for the protection of benthic biodiversity 
but which is also addressing the value of this 
spatial management mechanism for the scallop 
fishery.
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On 11 July 2008, the Lyme Bay Designated Area 
(Fishing Restrictions) Order 2008 came into force 
protecting approximately 200 km2 of offshore 
reef and mixed habitat communities on the 
Devon Dorset border from damaging mobile 
fishing gear, specifically those used in shellfish 
dredging and demersal trawling (Anon., 2008b). 
The issue of damage to seabeds and protected 
species populations such as pink seafan, 
Eunicella verrucosa, had been an ongoing issue 
in the area since the early 1990s. Voluntary 
closures in the area had been established but 

these were not adhered to and in 2006, with 
increasing dredging effort, English Nature 
(now Natural England) submitted a request to 
Defra to close the area to towed fishing gear. 
Following this, Defra carried out a full and 
lengthy consultation and in June 2008 created 
a Statutory Instrument protecting the area. 
Having made the decision, Defra has embarked 
on a three-year period of monitoring to study 
the effects of the closure on the biodiversity 
and to establish the socio-economic effects of 
the closure, with the first season’s monitoring 

Figure 3.16  Overview of NEAFC closed areas in UK waters. The exact limits of the UK Continental Shelf are set 
out in orders made under section 1(7) of the Continental Shelf Act 1964 (© Crown Copyright). World Vector 
Shoreline © US Defense Mapping Agency. UK Limits provided by UKHO Law of the Sea Division (© Crown 
Copyright). Regional Seas provided by JNCC (© JNCC). Map copyright JNCC 2009.
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recently completed by the University of Plymouth 
(see also Section 3.1.3.2.2). With the Lyme Bay 
closure being in an area of interest for new 
marine SACs, it is possible that the area could 
also become a SAC, designated for its reef 
interest. In England, Orders to prevent scallop 
dredging and trawling in specific areas have also 
been implemented within the Fal and Helford 
SAC.

3.1.3.3.4 Water Framework Directive 
programme of measures

The process of EU WFD river basin management 
planning (discussed in Section 3.1.2.2.1), 
which includes reporting classification results 
for waterbodies, presenting the environmental 
objectives for each waterbody and identifying 
what action will be undertaken to achieve these 
objectives, is known as the ‘programme of 
measures’ (POM). Measures can be national in 
scope and wide ranging (e.g. implementation of 
the WU Urban Waste Water Treatment Directive) 
or locally identified through consultation with 
stakeholders (e.g. through River Basin Liaison 
Panels in England).

In addition to identifying measures required 
to achieve Good Ecological Status, measures 
will also be required to achieve conservation 
objectives for ‘protected areas’ including N2K 
sites. These cover all activities which can impact 
on a site’s biological, chemical or physical 
(hydromorphological) characteristics. The 
programme of measures will range from more 
detailed investigation of potentially harmful 
activities to changes in licensing and consents.

For English N2K sites, one example of a measure 
is where action has been identified through 
the Environment Agency’s Review of Consents 
(EAROC) programme. This programme included 
an appropriate assessment of all permissions 
that had been granted by the EA which could 

have a likely significant effect on interest 
features in each site. This was undertaken to 
comply with Regulation 50 of the Conservation 
(Natural Habitats &c.) Regulations (1994). These 
assessments highlighted whether it could be 
concluded that permissions were not having 
an adverse effect on the integrity of features, 
and hence permissions were either affirmed, 
modified or revoked. In the event that further 
action was required to address impacts and 
risks, such actions should be incorporated in the 
relevant River Basin Management Plan.

3.1.4 Presentation of evidence

3.1.4.1 Overview of habitat assessment 
methodology

The aim of the present report was to assess 
the status of all benthic marine habitats in UK 
waters, at the geographical level of Regional 
Seas. For this purpose, it was decided to 
use an assessment framework developed by 
Robinson et al. (2008), in which the six broad 
habitat categories described in Section 3.1.2.1 
were systematically assessed against a set 
of pressures associated with anthropogenic 
activities (see Table 3.10). Habitat assessments 
were completed at a workshop by a panel of 
experts from the Environmental, Conservation 
and Fisheries Agencies, together with members 
of the academic community and independent 
consultants. Six expert groups were formed, one 
for each broad habitat category (as described in 
Sections 3.1.4.2 to 3.1.4.7). Each group assessed 
their habitat against each individual pressure for 
each Regional Sea. Three main judgements were 
made:

1. The current status of a specific habitat as 
a result of pressures associated with human 
activities. Status was measured relative to 
former natural conditions, which refers to 
the conditions prevailing prior to significant 
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anthropogenically-induced change (see A 
to D below). Assessments are of the area 
considered to be impacted at the time of 
assessment, as a result of pressure(s) over 
time, and taking account of recovery that 
might have occurred in the past.

2. Recent trends to enable the interpretation of 
change in habitat condition over the past ten 
years.

3. The future prospects for the habitat (20 
years into the future).

For each habitat, an assessment was made 
of the extent of any impact caused by each 
pressure, together with how quickly it might 
recover if the pressure were removed (see small 
blue box). The results for each broad habitat 
category were aggregated, using a set of specific 
rules, to provide an assessment of the overall 
status of the habitat in each Regional Sea.

The methodology used here can both 
accommodate press disturbances (e.g. chronic 
disturbance such as that caused by building 
sea defences) and pulse disturbances (e.g. 
sudden, episodic events such as oil spills). 
In either case, current status will only be 
affected if the disturbance is still impacting 
the habitat now relative to former natural 
conditions. Recent trends would pick up any 
pressure effects that have been important 
relative to the situation ten years ago. Thus, 
a severe storm, or an oil spill, that caused an 
acute disturbance 20 years ago would only 
show up as having a high impact on current 
status if its effects were still impacting more 
than 25% of the area of that habitat in the 
region being assessed.

The assessments were based on the best 
available information on current and historical: 
habitat distribution and extent, and spatial 
distribution and variability in intensity of 
pressures (see Section 3.1.3.1). Where this 
information was unavailable, or there was an 
interaction between pressures, expert judgement 
was applied to complete the assessments. (No 
method has yet been developed that is able 
to incorporate the wide range of indicators in 
use across different benthic habitats. For this 
reason, this assessment largely relied on expert 
judgement.) The use of expert judgement 
was reflected in confidence assessments 
accompanying the final results. Confidence was 
rated as ‘low’ when limited or no supporting 
data were available and assessments were 
based largely on expert judgement. Confidence 
was rated as ‘high’ in all other circumstances. 
The assessment against each pressure was 
supported by an audit trail, documenting the 
sources of the information used. Full details of 
the methodology used are reported by Robinson 
et al. (2008). It should be noted that this 
assessment process did not involve any kind of 
statistical analysis of trends, largely due to the 
lack of available data that could be used for such 
a process.

In order to achieve consistency within the 
HBDSEG Feeder Report, several of the 11 
Regional Seas used here in Section 3.1 were 
aggregated to achieve a total of eight Regional 
Seas (see Section 3.1.2.1). This process, which 
only made a difference to assessments of deep-
sea habitats, is explained in more detail below. 
The assessment process followed a series of 
clearly defined steps, each accompanied by a 
confidence assessment, which are summarised in 
Figure 3.17.
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A. Impact of individual pressures on the 
broad habitat categories in each Region

Step 1. Determine where habitats and pressures 
overlap

As a first step in assessing the status of each 
broad habitat category within each Regional Sea, 
experts made an initial determination of whether 
or not a pressure overlapped geographically with 
a given habitat. An ArcGIS workspace was used 
to overlay and examine habitat maps and spatial 
pressures information together. This overlap 
had to be considered as ‘actual’ overlap in the 
region, not ‘potential’. This has the effect of 
immediately removing irrelevant combinations of 
habitats and pressures.

Step 2. Assess the degree of impact of a single 
pressure on a broad habitat category against a 
threshold

In the next step, the percentage of a broad 
habitat category impacted by a single pressure 
was calculated using the following process:

a. estimate the area lost as result of a pressure

b. estimate the area damaged as result of a 
pressure

c. estimate the approximate area of habitat 
prior to known impacts from anthropogenic 
pressures, or undisturbed habitat1;

d. compare the area of habitat impacted (lost + 
damaged) by a pressure to the historical area, 
to arrive at a ‘% Area Impacted’ value

e. compare the % Area Impacted value to the 
threshold value to arrive at an Impact score.

1  For Intertidal Sediments, data on historical land claim activity were 
used to determine the historical, unimpacted extent of this habitat, 
per Regional Sea. For Intertidal Rock and all subtidal habitats, current 
distribution (whether monitored or modelled) was considered to be 
representative of their historical, unimpacted extent.

The use of ‘undisturbed’ conditions as the 
assessment baseline allows for the identification 
of historic pressures whose influences continue 
to this day. It attempts to address the ‘shifting 
baseline’ problem where declines in the natural 
environment are only recognised relative to the 
baseline of recent memory in each generation 
(Pauly, 1995; Dayton et al., 1998; Jackson et 
al., 2001; Airoldi and Beck, 2007), and is in 
line with both OSPAR and the EU WFD. OSPAR 
requires judgements to be made against a 
(relatively) unimpacted system or against an 
agreed baseline condition (Connor, 2009), while 
reference conditions for WFD assessments (‘High 
status’) are equivalent to undisturbed conditions 
(European Commission, 2000). A threshold value 
was considered necessary to enable a judgement 
to be made about the overall significance of 
the impact on a habitat. However, there was 
no scientific basis to set this threshold due to 
an absence of robust data, so the decision on 
where to set any threshold value would have 
to be societal. The methodology developed by 
Robinson et al. (2008) had derived the following 
two thresholds, which were used during this 
assessment process:

• The total area of habitat lost should not 
exceed 15% of the baseline area (former 
natural conditions), and/or

• No more than 25% of the baseline area of 
habitat (former natural conditions) should 
be impacted as a result of a pressure (i.e. no 
more than 25% damaged in the event of 
there being no loss, less than 25% damaged 
if habitat loss has occurred, with percentage 
damaged and percentage lost together 
impacting less than or equal to 25% of 
baseline area of habitat).

These thresholds were chosen because they 
were based on existing thresholds, previously 
defined in international policy drivers. The 15% 
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Figure 3.17  Schematic overview of the process used to derive status assessments of the broad habitat 
categories within each Regional Sea, following the methodology described by Robinson et al. (2008).
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‘Loss’ threshold was derived from the Texel-Faial 
criteria within the OSPAR guidelines (OSPAR, 
2003). The 25% ‘lost + damaged’ threshold 
is based on the European Commission’s 
Guidance for assessing Favourable Conservation 
Status under the EU Habitats Directive 
(European Commission, 2006; JNCC, 2007). 
Specifically, this value represents the boundary 
between ‘Moderate’ and ‘Poor’ status under 
the EU Guidance to the Habitats Directive 
(European Commission, 2006), and between 
‘Unfavourable-Inadequate’ and ‘Unfavourable-
Bad’ under the JNCC’s Guidance used to 
undertake the EU Habitats Directive’s Annex 1 
habitat assessments (JNCC, 2007).

Thus, if the area of a habitat impacted (lost + 
damaged) by a single pressure exceeds 25% 
of its historical area, or if more than 15% 
of its historical area has been lost through 
that pressure, the impact of the pressure is 
considered to be significant (High Impact). This 
was originally expressed by Robinson et al. 
(2008) as the habitat having a Low Resistance 
to this pressure. Conversely, if the habitat area 
impacted by a pressure does not exceed 25% of 
its historical area, this was expressed as Limited 
Impact (i.e. High Resistance by Robinson et 
al., 2008). The above steps were applied for 
all pressures known to affect a broad habitat 
category, and for all broad habitat categories 
in each Regional Sea. However, although 
these thresholds are based on a combination 
of precedence of older policy drivers and 
expert judgement, it is clear that for future 
assessments, a firm scientific basis is needed to 
underpin these thresholds wherever possible. 
There is a significant need to agree appropriate 
thresholds for assessments done at a UK level 
across habitats and species; and methods 
through which this could be undertaken have 
been discussed at the European level (ICES, 
2009).

Step 3. Determine Recovery of the habitat after 
removal of a pressure

Next, the experts assessed the time needed 
for a habitat to recover after removal of a 
pressure to give a ‘Recovery’ score (similar to the 
Resilience score as per Robinson et al., 2008). 
Recovery was determined as the time required 
for the habitat to recover fully its structure and 
functioning. This included recovery of its typical 
species. This assessment took into account 
that a habitats’ future recovered state may not 
be exactly the same as its state prior to being 
impacted. The score distinguishes between four 
categories of recovery time:

High Recovery: 0 to <2 years

Medium Recovery: 2 to <10 years

Low Recovery: 10 to <100 years

No Recovery: >100 years, or no recovery 
possible

Step 4. Combine Impact and Recovery to arrive 
at a ‘Scale of Impact’ score

For each pressure/habitat interaction, the Impact 
and Recovery scores were combined to give a 
final ‘Scale of Impact’ score (see Table 3.12). 
This score draws on the concept that habitats 
are most at risk from a pressure when they have 
low resistance to the impacting pressure, and 
also take a long time to recover. The score is 
arrived at by combining the first letter of the 
appropriate Impact (Low vs. High resistance to a 
pressure) with the first letter of the appropriate 
Recovery category (High, Medium, Low or 
None).
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Step 5. Assess ‘worst case’ sub-component 
habitat

It was recognised that there are spatially limited 
sub-component habitats that fall within the 
broad habitat categories (see Section 3.1.2.1) 
and that there was a risk that impacts to these 
habitats can be significant but not appropriately 
reflected in the final judgement. To address 
this, each expert group identified a ‘worst-case’ 
sub-component habitat that was most severely 
impacted by each pressure.

B. Aggregation rule 1: Total percentage area 
impacted

Once the broad habitat assessment and 
associated worst-case scenario assessments 
were complete, an overall status assessment was 
made for each broad habitat category within 
each Regional Sea. The ‘Total % Area Impacted’ 
values for all pressures were arrived at by 
summing the ‘% Area Impacted’ values for each 
individual pressure. Where the percentage was 
less than one, or where the experts considered 
there to be insufficient data or knowledge 
available to calculate a percentage, it was 
assumed to be negligible and thus treated as 
zero in the calculations.

A single activity can lead to several different 
pressures that may simultaneously impact 
a habitat. Such pressures are therefore not 
‘independent’ and should not be summed to arrive 
at the ‘Total % Area Impacted’ value. To take 
account of this, along with the fact that reliable 
judgements around synergistic or additive effects 
of combined pressures are not currently possible, 
a simple aggregation rule was used. Table 3.13 
provides an overview of the pressure categories 
considered to overlap for each broad habitat 
category (see also Table 3.14. for an example).

Where two or more pressures were known to 
overlap, it was assumed that they completely 
overlapped such that the largest percentage 
was used to account for all pressures (to avoid 
double-counting). For example, if 10% of 
Intertidal Sediment habitat was impacted by 
organic enrichment and 10% by nitrogen and 
phosphorus enrichment, then in theory, the total 
area impacted would be 20%. However, this 
would be an over-estimate of the area impacted 
if both these pressures were known to affect 
the same area (for example, within estuaries 
subject to terrestrial input of nutrients and 
organic matter). In such situations, the sum was 
corrected to reflect this on the basis of expert 
judgement; in the example above, the sum 
would have been reduced by 10%.

Table 3.12  Combinations of Impact and Recovery used to indicate ‘Scale of Impact’ of each pressure on each 
broad habitat category, per Regional Sea (based on Robinson et al., 2008).

IMPACT (of specific pressure)

Low Resistance to pressure 
(>25% impacted, or >15% lost)

High Resistance to pressure 
(≤ 25% impacted)

R
EC

O
V

ER
Y

NONE (>100 years, or no recovery possible) LN HN

LOW (10 to <100 years) LL HL

MEDIUM (2 to <10 years) LM HM

HIGH (0 to <2 years) LH HH
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Table 3.13  Overview of pressures considered to overlap for each broad habitat and used for the calculation of 
‘Total % Area Impacted’.

Habitat category Pressures considered to overlap spatially, per 
broad habitat category

Reasons for aggregation of pressures

Intertidal Rock – Organic enrichment

– Nitrogen and phosphorus enrichment

– Deoxygenation

– Contamination by hazardous substances

– Hydrological changes (local)

These pressures are largely waterborne or atmospheric, 
and there is no reason to believe they would not 
significantly overlap coastlines impacted by hydrological 
changes. Hydrological change is by far the most important 
pressure, particularly for Intertidal Sediments.

– Habitat loss

– Hydrological changes (local)

These pressures are caused by similar activities (e.g. 
structures related to coastal defence).

– Habitat damage 

– Removal of species

Damage to intertidal habitats through harvesting of algae 
and invertebrates (part of ‘Removal of Species’) was 
considered to fall within ‘Habitat damage’, unless the area 
affected by ‘Removal of Species’ was significantly larger 
than the area affected by ‘Habitat Damage’.

Intertidal 
Sediments

– Organic enrichment

– Nitrogen and phosphorus enrichment

– Deoxygenation

– Litter

– Contamination by hazardous substances

– Hydrological changes (local)

These pressures are largely waterborne or atmospheric, 
and there is no reason to believe they would not 
significantly overlap coastlines impacted by hydrological 
changes. Hydrological change is by far the most important 
pressure, particularly for Intertidal Sediments.

– Habitat loss

– Hydrological changes (local)

These pressures are caused by similar activities (e.g. 
structures related to coastal defence).a

– Habitat damage 

– Removal of species

Damage to intertidal habitats through harvesting of algae 
and invertebrates (part of ‘Removal of Species’) was 
considered to fall within ‘Habitat damage’, unless the area 
affected by ‘Removal of Species’ was significantly larger 
than the area affected by ‘Habitat Damage’.

Subtidal Rock – Habitat damage

– Removal of species

These pressures broadly overlap due to their association 
with demersal fishing, which is the most widely distributed 
pressure.

Shallow and Shelf 
Subtidal Sediments

– Habitat loss

– Habitat damage

– Removal of species

– Siltation

These pressures broadly overlap due to their association 
with demersal fishing, which is the most widely distributed 
pressure.

Deep-Sea Habitats – Habitat damage

– Removal of species

– Siltation

These pressures broadly overlap due to their association 
with demersal fishing, which is the most widely distributed 
pressure. There is presently no evidence to suggest habitat 
loss caused by specific fishing pressure.

a Note that a considerable amount of Intertidal sediments was lost through historical landclaim. For this reason, it was considered that the % Area 
Impacted by all other pressures needed to be scaled relative to the area of habitat remaining, following this removal. This issue did not occur to the 
same extent in other habitats.
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Worst-case scenarios were not further 
considered in the calculation of the ‘Total % 
Area Impacted’, but were included within the 
results of the assessments in Annex 1 (see end of 
Section 3.1).

A problem was encountered while attempting 
to aggregate information on recent and future 
trends related to multiple pressures; based on 
the available information on trends of habitat 
status resulting from the impact of each pressure 
within each Regional Sea, it proved impossible to 
distil a robust statement on trends. As a result, 
the trend information was selected from those 
pressures considered to impact a significant 
fraction of the habitat (≥1% within a Regional 
Sea), using the following guidelines:

• If several pressures all had a roughly 
comparable impact on a habitat, the most 
conservative trend was used, following the 
Precautionary Principle.

• If a single pressure was clearly having a greater 
impact than all other pressures combined, 
then the trend information associated with 
that pressure was used as the overall trend.

C. Obtaining the overall habitat assessment 
and confidence in assessment status

During the assessment process, it became 
clear that there was a need for a second, 
lower threshold value, to distinguish between 
situations where almost no impact on a habitat 
was apparent, versus situations where the 
percentage area impacted approached the 25% 
threshold.

A threshold value of 10% of the historical area 
impacted was used (see Table 3.15) which 
was derived from JNCC’s Guidance used to 
undertake the EU Habitats Directive’s Annex 
1 habitat assessments (JNCC, 2007), where 

Table 3.14  An example of applying the pressure Aggregation rule 1: Shelf subtidal sediments in the Eastern 
Channel (Region 3). The use of ‘X’ denotes that the % Area Impacted by that pressure has been subsumed into 
another impacting pressure to prevent double-counting.

Shelf subtidal sediments Region 3: Eastern Channel

Main pressure type (impacting ≥1% of 
habitat)

% Area 
Impacted

Assessing spatial overlap of pressures (see 
Table 3.13)

% Area 
Impacted

Removal of species (target and non-target) 10 Caused by fishing; retained 10

Habitat damage 10
Caused by fishing; discarded to prevent 
double-counting

X

Introduction of non-indigenous species and 
translocations (competition)

5
Caused by the presence of non-indigenous 
species; retained

5

Habitat loss 1
Caused by fishing; discarded to prevent 
double-counting

X

Siltation rate changes 1
Caused by fishing; discarded to prevent 
double-counting

X

Sum Sum

Total % Area Impacted without taking 
into account spatial overlap of pressures

27
Total % Area Impacted, taking into account 
spatial overlap of pressures

15
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10% was used to distinguish between status 
assessments of ‘Favourable’ and ‘Unfavourable – 
Inadequate’.

On the basis of the two thresholds used in the 
assessment process, a habitat could be given 
one of three overall status assessments:

Large Area Impacted (red) when >25% of the 
area of the habitat was impacted

Moderate Area Impacted (amber) where 
between >10% and 25% of the area was 
impacted

Limited Area Impacted (green) where up to 
and including 10% of the area was impacted

Each status assessment was given a confidence 
estimate in a similar way to previous 
judgements, with a few minor modifications 
to take into account differences in applying 
confidence when assessing the overlap of 
multiple pressures:

HIGH CONFIDENCE: A single pressure exceeds 
any or all of the thresholds and the assessment is 
supported by good quality data.

LOW CONFIDENCE: (i) A single pressure 
exceeds any or all of the thresholds and the 
assessment is supported by poor quality data 
and/or expert judgement. (ii) Multiple pressures, 
summed together, exceed any or all of the 
thresholds but interactions cannot be quantified.

The issue of data quality when assessing 
confidence is described as follows by Robinson 
et al. (2008): ‘High confidence should be 
given when data are available, particularly in 
the form of GIS outputs for the period being 
assessed, and/or a group of experts (>3) 
agree that they have high confidence in the 
assessment. Where detailed information is 
not available for the period being assessed, 
or is not available at all, and/or there is no 
agreement, or the number of experts involved 
is <4, the confidence assessment is low.’

This is summarised in more detail in Table 3.15.

The summarised results of the assessments 
are presented in Regional Assessment tables 
in Sections 3.1.4.2 to 3.1.4.7. For each broad 
habitat category within each Regional Sea, these 
tables contain the following information:

• The key Pressure Themes impacting the 
habitat

• A brief description of the type of impacts the 
pressures have on the habitat

• An Overall Assessment of current status for 
the habitat, describing the extent to which the 
area of the habitat has been affected by all 
pressures

• A confidence estimate of this current status 
assessment, derived following the guidelines 
listed above

• Information on overall recent and expected 
future trends in condition of the habitat, 
bearing in mind the caveats listed above.

More detailed information on underlying 
assessments of the impact of individual pressures 
on each habitat category has been collated 
in Tables A1 to A6 in Annex 1, at the end of 
Section 3.1.
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D. Aggregation rule 2: Aggregation of 
assessments of a broad habitat category 
from different Regions

In order to achieve consistency within the 
HBDSEG Feeder Report, several of the 11 
Regional Seas used here in Section 3.1 were 
aggregated to achieve a total of eight Regional 
Seas, as described in Section 3.1.2.1. The ‘Total 
% Area Impacted’ of each habitat within the 
11 Regional Seas was calculated according to 
the aggregation rules described above. To arrive 
at the required eight regions, the following 
aggregation rules were applied:

• Estimate total surface area (in km2) of each of 
the 11 Regional Seas.

• Estimate total area occupied by each broad 
habitat category (in km2) within each of the 11 
Regional Seas, and sum.

• For each habitat category and Regional Sea 
impacted, calculate ‘Total % Habitat Area 
Impacted’ by anthropogenic pressures within 
each of the 11 Regional Seas.

• Calculate the equivalent surface area (in 
km2) of broad habitat categories impacted 
by anthropogenic pressures for each original 
Regional Sea, and sum these values.

• Divide the summed % Area Impacted by the 
summed Total % Area of the habitat within 
the combined Regional Seas to determine 
the ‘Total % Habitat Area Impacted’ for the 
combined Regional Sea.

• Assess whether this percentage is greater 
than either the 10% or 25% Area Impacted 
thresholds, to determine the status for each of 
the eight Regional Seas.

This process led to a reduction from 44 to 41 full 
assessments, but made no difference to any of 
the final habitat assessments except for deep-sea 
habitats (see Table 3.16 for an example).

Table 3.15  Tabular representation of the process followed in deriving final habitat status assessments and 
associated confidence estimates.

Status Total percentage area 
of habitat impacted by 
one or more pressure(s)

Confidence

Large Area 
Impacted

>25% If single pressure > 25% with high Confidence in percentage area impacted, then 
High Confidence overall

If sum of multiple pressures > 25% OR single pressure with low Confidence in 
percentage area impacted, then Low Confidence overall

Moderate Area 
Impacted

>10% – 25% If single pressure >10% to 25% with high Confidence in percentage area impacted 
for main pressure, then High Confidence overall

If sum of multiple pressures >10% to 25% OR single pressure with low Confidence 
in percentage area impacted, then Low Confidence overall

Limited Area 
Impacted

≤10% If high Confidence in percentage area impacted for main pressure, then High 
Confidence overall

If low Confidence in percentage area impacted for main pressure, then Low 
Confidence overall
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3.1.4.2 Intertidal rock

3.1.4.2.1 Habitat description

Intertidal rock includes habitats of bedrock, 
boulders and cobbles (Figure 3.18) which occur 
in the area of shore between high and low tides, 
limited at the highest elevation by the splash 
zone and at the lowest elevation by the top of 
the kelp zone, respectively (Connor et al., 2004). 
This includes biogenic reefs such as those built 
by blue mussel, Mytilus edulis, and honeycomb 
worm, Sabellaria alveolata, on both sediment 
and rock. Table 3.17 describes the various ‘listed 
habitats’ that overlap with, fall within or contain 
the broad category of ‘intertidal rock’ (see 
Section 3.1.2.2 for details).

3.1.4.2.2 Physical character and biological 
relevance

Intertidal rock habitats are affected by many 
physical variables including wave exposure, 
salinity, temperature and the diurnal tidal 
emersion and immersion of the shore (adapted 
from Connor et al., 2004). Wave exposure is 

most commonly used to characterise intertidal 
rock, from ‘extremely exposed’ on the open 
coast to ‘extremely sheltered’ in enclosed 
inlets. Exposed shores tend to support faunal-
dominated communities of barnacles and 
mussels and some robust seaweeds. Sheltered 
shores are most notable for their dense cover 
of fucoid seaweeds, with distinctive zones 

Table 3.16  Illustration of the aggregation process to combine the three northern offshore Regional Seas 
into a single Regional Sea, the ‘Atlantic North-West Approaches’. A similar process was followed for the 
Western Channel and Celtic Sea with the Southwest Approaches. Only deep-sea habitats were affected by this 
amalgamation process.

Rockall Trough & 
Bank

Faroe-Shetland 
Channel

Northwestern 
Approaches

Sum

Total surface area (km2) 138 847 42 319 141 558 322 724

Total area of habitats (km2) 133 120 42 319 141 558 316 997

Aggregate percentage area of habitats impacted 11% 6% 2%

Status Assessment Moderate Area 
Impacted

Limited Area 
Impacted

Limited Area 
Impacted

Estimated total area (km2) of habitat impacted 14 643 2 539 2 831 20 014

Percentage area of habitat impacted in combined Regional Sea 6.3%

Status assessment in combined Regional Sea Limited Area 
Impacted

Figure 3.18  Intertidal rock, Wyre Sound, Orkney. 
Image: Sue Scott/JNCC, 1996.
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of macroalgae occurring down the shore. In 
between these extremes of wave exposure, 
on moderately exposed shores, mosaics of 
seaweeds and barnacles are more typical. 
Biogenic reefs (mainly built by blue mussels and 
honeycomb worms) typically occur in moderately 
exposed to comparatively sheltered locations on 
coarse sediment and rocky substrates (Connor et 
al., 2004). Intertidal rocky habitats are generally 
stable, but boulder shores are susceptible to 
destabilising hydrodynamic forces and large 
tracts of some rocky shore types (particularly 
chalk) may be eroded locally due to storm 
activity.

On many rocky shores a distinct zonation can be 
observed, caused by a small number of species 
covering large areas of the available substrate, 
typically occurring in vertical zones according to 
their tolerance of emergence. However, many 
other species occur at lower densities among 
these abundant species, and some lower shore 
rocky habitats have very high species richness. 
Biogenic reefs are of particular importance to 
biodiversity due to their stabilising influence 
on the surrounding substrate (especially those 

on sediments), and increase the surface area 
available for settlement by other species. 
Rockpools and partially submerged caves provide 
additional habitat diversity.

Intertidal rocky habitats are also important as 
resting places for seals and provide foraging 
opportunities for resident and migratory wading 
birds such as oystercatchers (Haematopus 
ostralegus) and turnstones (Arenaria interpres). 
At high tide, they attract many predators from 
subtidal habitats, including invertebrates such as 
starfish and crabs as well as various fish species. 
Species listed under conservation legislation that 
are dependent on intertidal rocky habitats and 
biogenic reefs are identified in Table 3.18.

3.1.4.2.3 Distribution and extent

Intertidal rocky habitats are widespread 
throughout the UK, with the exception of 
south-eastern and north-western coasts of 
England where they are almost completely 
absent and the intertidal zone is dominated 
by sandy beaches or intertidal mudflats. Large 
expanses of rock are mainly concentrated along 
the southwest and northeast coasts of England, 

Table 3.17. Listed habitats associated with intertidal rock.

Features included under EU Habitats 
Directive, Annex 1

Habitats identified as ‘threatened or 
declining’ under the OSPAR Convention

Priority Habitats identified under the UK 
BAP process

H1130: Estuaries Estuarine rocky habitats

H1160: Large shallow inlets and bays Intertidal underboulder communitiesa

H1170: Reefs (where connected to 
subtidal rock)

Littoral chalk communities Intertidal chalk

Peat and clay exposures

Intertidal Mytilus edulis beds on mixed 
and sandy sediment

Blue mussel beds

Sabellaria alveolata reefs

H8330: Submerged or partially 
submerged sea caves

a This habitat may also occur within other Annex 1 habitats.
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Table 3.18  Species listed under particular conservation drivers occurring among, and dependent on, UK 
intertidal rocky habitats. Note that the Regional Sea numbering scheme in this table corresponds to the 
amalgamated eight Regional Seas, rather than the 11 which were originally used to assess status of habitats 
(see Section 3.1.2.1.5).

Group Name Favoured habitat Region Conservation driver

Chromophycota 
(brown seaweeds)

A brown seaweed 
(Fucus distichus)

Rocky shores in northern 
Scotland and Ireland

6, 7 UK BAP species

Peacock’s tail (Padina 
pavonica)

Rocky shores in southwest 
England

3, 4, 5 UK BAP species

Cnidaria (sea 
anemones, corals, 
jellyfish)

A stalked jellyfish 
(Haliclystus auricula)

Among algae in rockpools off 
western England, Wales and 
western Scotland

4, 5, 6, 7 UK BAP species

A stalked jellyfish 
(Lucernariopsis 
cruxmelitensis)

Rocky shores in southwest 
England, among algae

3, 4 UK BAP species

Molluscs (snails, 
bivalves, etc.)

Dogwhelk (Nucella 
lapillus)

Rocky shores around the UK 1, 2, 3, 4, 
5, 6, 7

OSPAR species

Lagoon snail 
(Paludinella littorina)

In crevices and caves at or just 
above the water line, along 
southwest England, south 
Wales shores

3, 4 UK Wildlife and Countryside Act 
(Schedule 5)

Birds Oystercatcher 
(Haematopus 
ostralegus)

Resident on all UK coasts 
among intertidal sediments 
and rocky habitats

1, 2, 3, 4, 
5, 6, 7

EU Birds Directive (Annex 2)

Eurasian curlew 
(Numenius arquata)

Intertidal rocky habitats 
around UK

1, 2, 3, 4, 
5, 6

Bonn Convention (Appendix 2); EU 
Birds Directive (Annex 2); UK BAP 
species

Purple sandpiper 
(Calidris maritima)

On rocky shores throughout 
UK (wintering grounds)

1, 2, 3, 4, 
5, 6, 7

EU Birds Directive (Annex 2); UK 
Wildlife and Countryside Act 

Turnstone (Arenaria 
interpres)

On all UK coasts among 
intertidal sediments and rocky 
habitats (wintering grounds)

1, 2, 3, 4, 
5, 6, 7

Bonn Convention (Appendix 2)

Herring gull (Larus 
argentatus)

Intertidal rocky habitats 
around UK

1, 2, 3, 4, 
5, 6, 7

EU Birds Directive (Annex 2)

Mammals Otter (Lutra lutra) Among intertidal rocky 
habitats (primarily in Scotland)

1, 2, 3, 4, 
5, 6, 7

EU Habitats Directive (Annex 2); 
UK BAP species ; UK Wildlife and 
Countryside Act (Schedule 5); 
Wildlife (Northern Ireland) Order 
(Schedule 5)

Harbour seal (Phoca 
vitulina)

On intertidal sand and rock 
(haul-out sites) around UK

1, 2, 3, 4, 
5, 6, 7

EU Habitats Directive (Annex 2); 
UK BAP species; UK Wildlife and 
Countryside Act (Schedule 5); 
Wildlife (Northern Ireland) Order 
(Schedule 5)

Grey seal (Halichoerus 
grypus)

On intertidal sand and rock 
(haul-out sites) around UK

1, 2, 3, 4, 
5, 6, 7

EU Habitats Directive (Annex 2); 
UK BAP species; Wildlife (Northern 
Ireland) Order (Schedule 5)
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most of Wales, Scotland, and Northern Ireland 
(Figure 3.19). Elsewhere, intertidal rocky shores 
occur locally as smaller outcrops between 
sediment shores. This is the case in the southeast 
of England, where the rock is composed of 
soft chalk, forming specialist habitats that are 
nationally rare (see Table 3.17). Man-made hard 
surfaces such as coastal defence and harbour 
infrastructure may be colonised by species 
otherwise found on rocky habitats, and may 
serve as ‘stepping-stones’ to allow colonisation 
of otherwise sedimentary areas (Mieszkowska et 
al., 2005; Moschella et al., 2005).

3.1.4.2.4 Relevant pressures

Intertidal rocky habitats are influenced by a 
range of different pressures, which fall within 
eight broad pressure themes (see Table 3.10 
for details). Impacts on intertidal rocky 
habitats associated with pressure themes are 
described below and represent a summary of 
the conclusions reached during the Regional 
Assessment process. Where relevant, regional 
variability in distribution and/or severity of 
impacts is indicated.

Habitat loss

Although the overall extent of intertidal 
rocky habitats in the UK may not have been 
significantly reduced by anthropogenic activities 
such as construction of flood defences, marinas, 
etc., certain nationally rare habitats (particularly 
communities associated with intertidal chalk, 
which has a restricted geographic distribution) 
have declined as a result. Caves in intertidal rock 
are particularly vulnerable to being filled in to 
shore-up coastal cliffs in southeast England and 
northwest Wales.

Habitat damage

Intertidal rocky habitats may be damaged as a 
result of marine construction, removal of rock for 
use as raw materials, gathering of shellfish for 
human consumption (e.g. on mussel beds), and 
tourism-related activities, such as rockpooling 
and turning over boulders to explore the fauna 
underneath (Sewell and Hiscock, 2005) and 
clean-up actions after oil spills (Moore, 2006). 
These activities may negatively impact the 
associated invertebrate communities, as well 
as other species (e.g. seals) dependent on the 
habitat. The most serious impact on intertidal 
rocky habitats has been identified as the effects 
of boulder turning in the Irish Sea as a result of 
collecting bait (e.g. peeler crabs) and shellfish 
from beneath the boulders (Sewell and Hiscock, 
2005).

Species-level pressures (distribution, 
population size)

Exploitation can have a significant impact on 
local populations of intertidal invertebrates, 
particularly molluscs such as winkles and blue 
mussels. This has led to a reduction in size 
and, in some cases, the disappearance of 
intertidal mollusc beds (Fowler, 1999). Although 
populations may recover rapidly, the removal of 
such species is considered the major pressure 
on intertidal rocky habitats in several Regional 
Seas (Northern North Sea, Eastern Channel, 
Western Channel and Celtic Sea, and Irish Sea), 
with periwinkles (Littorina littorea) the most 
frequently targeted species.

Species-level pressures (condition)

Various non-indigenous species of marine algae 
and invertebrates have been introduced into UK 
coastal environments, either as a result of being 
imported for aquaculture or by accident through 
transport on ships’ hulls or in ballast water 
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Figure 3.19  Survey map of intertidal rock throughout UK waters (point data). Points are extracted from JNCC’s 
Marine Recorder database as well as Phase 1 survey data from CCW. Survey polygons are not included because 
they are not visible at this scale. Note that adjacent points may overlap at the present scale, and this map is 
intended only to provide a generic overview of the distribution of intertidal rock and intertidal biogenic reefs 
along UK coasts.

Regional Seas

Intertidal rock

Intertidal biogenic reefs
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(Eno et al., 1997; IMO, 2004). Proliferation of 
hard substrate as part of coastal defence and 
marine construction may allow such species to 
extend their ranges (Airoldi et al., 2005). Certain 
species, such as the Australasian barnacle 
Elminius modestus have become widespread 
and established throughout the northeast 
Atlantic, but are generally not thought to have 
a deleterious effect through displacement of 
indigenous species (e.g. Avant, 2007). Other 
species are established locally and generally do 
not pose a risk to habitats or indigenous species, 
although some, such as the Pacific oyster 
(Crassostrea gigas) and wireweed (Sargassum 
muticum; Figure 3.20) are able to colonise 
at sufficient density to impact on indigenous 
communities (e.g. Strangford Lough, southeast 
England; Hughes, 2008; Pizzolla, 2008). There 
are no cases of successful eradication of any 
non-indigenous species in the UK marine 
environment.

Pollution and other chemical changes

Benthic organisms inhabiting intertidal rocky 
habitats are at risk from a variety of pollutants 
that enter the marine environment through 
point discharges, diffuse atmospheric and 
riverine pathways and accidental spillages. Some 
of these pollutants can become concentrated 
in muddy sediments for long periods, where 
they can be a source of chronic contamination 
that can affect neighbouring rocky habitats 
either through direct contact with contaminated 
suspended sediments or contaminants released 
back into the water column. Of particular 
importance are heavy metals, organometallic 
compounds such as TBT (tributyltin, a known 
endocrine disruptor in molluscs), pesticides 
and PCBs (polychlorinated biphenyls). These 
substances are known to cause a variety of 
sublethal to lethal effects in many marine 
organisms. In addition, bioaccumulation may 

occur in species at higher trophic levels such as 
fish, seabirds and marine mammals. Depending 
on the type, concentration and persistence 
of the pollutants, benthic biodiversity may 
subsequently be reduced, resulting in the 
development of impoverished communities 
almost entirely composed of pollution-tolerant 
organisms.

Pollutant impacts on intertidal rocky habitat 
are mostly localised and, for short term acute 
impacts (e.g. accidental spills) most rocky 
shore communities recover fairly quickly. Few 
documented incidences of widespread chronic 
contamination have been recorded, however. 
TBT impacts particularly on dogwhelk (Nucella 
lapillus) populations were very significant over 
large areas, but there has been considerable 
recovery in recent years (Evans et al., 1996). In 
the Western Channel and Celtic Sea there have 
been particularly high levels of TBT and other 
metal contaminants in a number of marine inlets 
which have affected rocky shore communities. 
Pollutant levels are described in more detail in 
the CSSEG Feeder Report (UKMMAS, 2010c).

Figure 3.20  Wireweed (Sargassum muticum) in an 
intertidal rockpool, north Wales. Image: Monica 
Jones/CCW.
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Case Study 4: 
Honeycomb reef at Llanddulas, North Wales

Reefs built by honeycomb worms (Sabellaria 
alveolata) are of nature conservation interest 
due to their restricted distribution, fragility 
and potential to increase local biodiversity. S. 
alveolata is listed as a BAP habitat due to its 
limited distribution in Britain and because it is 
vulnerable to damage from coastal defence work 
and trampling. S. alveolata historically occurred 
in the region of Llanddulas up until the 1950s, 
but had not been seen since, possibly due to 
a combination of poor survival during cold 
winters, lack of suitable substratum and larval 
supply (Frost et al., 2004).

At Hilbre Island, to the east, previously known 
reefs were absent when surveyed in 1990 
(Garwood and Foster-Smith, 1991).

In the winter of 2007/08, a new, young reef was 
recorded by the local Sea Fisheries Committee 
while completing assessments of the adjacent 
blue mussel beds. The reef has been revisited 
several times up to the present day and new 
recruits have been seen each year. By March 
2008, inevitably, some of the reef showed 
signs of deterioration as a result of wave action 
breaking it up. By July 2008, some of the lower 
shore reef was being inundated by sand. See 
Figure 3.21.

The reef is further influenced by the settlement 
of interstitial 1-2 year old mussels. The 
honeycomb reef is backed by a dense mussel 
bed, the predominant community when this 
coast was surveyed by the CCW intertidal 
Phase 1 team in 2002/03. Hand removal of blue 
mussels in 2006 on the lower shore is thought 
to have aided the settlement of S. alveolata 
larvae that are probably circulating in the water 
column from the east to form new honeycomb 
reef (see Figure 3.22) on the cobbles. This 

example illustrates where optimal environmental 
conditions concomitantly occurred for two 
biogenic reefs, and results in direct competition 
for space and food. It also demonstrates that, 
for restoration of honeycomb reef elsewhere, 
multiple factors must be considered, including 
the presence of substratum, sand flow and larval 
flow.

Figure 3.21  Extent of the honeycomb reef in 
February (squares) and July 2008 (dark polygons 
denote dense reef; light polygons denote sparse 
reef, and squares denote waypoints delineating the 
edge of the Sabellaria reef when first recorded on 12 
February 2008). Image: CCW.

Figure 3.22  Honeycomb reef showing new recruits. 
Image: CCW.
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Nutrient enrichment, typically caused by 
terrestrial run-off of treated sewage and 
agricultural fertiliser, may lead to rapid growth 
of opportunistic macroalgae (e.g. gutweed 
Enteromorpha intestinalis) in a process known 
as eutrophication. These algae compete with 
other species for space, as well as generating 
large quantities of biomass, which upon 
decomposition may locally reduce oxygen 
levels among intertidal rocky habitats (e.g. in 
rockpools).

Litter

Litter occurs throughout intertidal rocky habitats 
in the UK. When litter has become entangled 
in among intertidal rocky habitats (e.g. clumps 
of blue mussels), it may cause abrasion of 
surrounding rock faces. Large amounts of litter 
can also end up smothering seaweed beds 
among rocky habitats. The effects of litter are 
considered localised and most items are likely to 
wash off onto sediments over time.

Hydrological changes (inshore / local)

Coastal infrastructure constrains the natural 
evolution of the coast and may locally lead to 
build up of sediments among intertidal rocky 
habitats, potentially leading to smothering 
(muds), scouring (sands) and/or a reduced photic 
zone as a result of greater suspended sediment 
loads in the water column. Construction 
of piers, breakwaters and harbours (largely 
historic) within and at the mouths of estuaries 
throughout the UK has reduced the wave 
exposure and changed the hydrology of rocky 
habitats within such estuaries. Construction 
may locally have severe impacts on biological 
communities on estuarine rocky habitats. Coastal 
infrastructure is generally considered a poor 
surrogate for intertidal rocky shores, in terms 
of the diversity and abundance of colonising 

species, and reduced structural complexity of the 
surface available for colonisation (Moschella et 
al., 2005).

Climate change

Rising sea levels as a result of climate change 
will eventually lead to submergence of lower 
sections of intertidal rocky habitats and 
may locally reduce available surface area for 
colonisation (Brooker and Young, 2005; MCCIP, 
2008; see also UKMMAS, 2010a, Section 3.5: 
Sea level). Increased storminess associated with 
climate change could exacerbate erosion of 
particular rock types (such as chalk) and thus 
negatively affect the extent and distribution 
of these habitats. More frequent storm events 
are likely to shift the balance of organisms 
on intertidal rock, and the ranges of certain 
components of the community are likely to 
change. As wave exposure increases, the splash 
zone will be raised and may actually increase 
the vertical extent of the intertidal zone in some 
regions (see see also UKMMAS, 2010a, Section 
3.6: Waves). Annual changes in precipitation 
cycles across the year as part of climate change 
are likely to affect estuarine species, although 
this has not yet been recorded. The predicted 
higher winter rainfall on western coasts may 
result in higher flows of fresh water extending 
further down estuaries, while the drier summer 
periods will see the influence of marine water 
moving upstream (MCCIP, 2008). The summer 
condition is likely to be exacerbated by increased 
abstraction from water courses.

The effects of rising ambient air and sea 
temperatures on intertidal rocky communities 
in UK waters have been the focus of much 
research in recent years (e.g. Mieszkowska et 
al., 2005; see also UKMMAS, 2010a, Section 
3.2: Temperature). The results from this research 
indicate that considerable changes in community 
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structure among intertidal rocky habitats are 
likely and are already occurring in southwest 
England, with cold-water species potentially 
being replaced by more southern species that 
are shifting their distribution northward into 
UK waters (Mieszkowska et al., 2005; Helmuth 
et al., 2006). For example, the current range 
extension of two warm-water topshells (Gibbula 
umbilicalis and Osilinus lineatus) along the 
south coast of England and the north coast 
of Scotland increases the levels of grazing, 
which may result in changes in the intertidal 
rock community at these locations. Generally, 
communities in some areas (e.g. southwestern 
England) currently dominated by seaweeds 
are likely to become increasingly dominated 
by sessile invertebrates such as barnacles (e.g. 
Coleman et al., 2006; Hawkins et al., 2008). 
Other structural species showing major recent 
change in distribution and abundance are the 
brown seaweed dabberlocks (Alaria esculenta) 
and the acorn barnacle (Semibalanus balanoides) 
which have retreated or become rarer (Herbert 
et al., 2003; Simkanin et al., 2005), while other 
species such as the acorn barnacles Balanus 
perforatus and Chthamalus montagui have 
become more common (Mieszkowska et al., 
2005, 2006). The balance between S. balanoides 
and Chthamalus species has fluctuated over time 
and modelling has shown the likely extinction 
of S. balanoides under future climate scenarios 
(Poloczanska et al., 2008). Intertidal rocky 
habitats in the Western Channel and Celtic Sea 
are considered to be the most heavily affected 
by climate change overall, largely as a result of 
such changes to community structure (Hawkins 
et al., 2008).

In the longer term, rising carbon dioxide (CO
2
) 

concentrations in seawater will lead to increased 
acidification of marine environments (see 
also UKMMAS, 2010a, Section 3.3: Carbon 
Dioxide and Acidification). This is likely to have 

a negative impact on hard-shelled marine 
organisms (e.g. molluscs, crustaceans, various 
plankton species), as their ability to produce 
calcium carbonate shells may decrease, and 
consequently this will affect their associated 
food webs (IPCC, 2007; MCCIP, 2008).

3.1.4.2.5 Results of the assessment of pressures 
on intertidal rock habitats

Results of the assessment process are 
summarised in Table 3.19 (see also Section 
3.1.4.1 for further details). More detailed 
information on underlying assessments of the 
impact of individual pressures on each habitat 
has been collated in Table A1 in Annex 1, at 
the end of Section 3.1. The main impacts on 
the intertidal rock habitat category include the 
following:

• The most spatially widespread pressure 
across the UK is that of shore collecting of 
winkles and other shellfish from moderately 
wave-exposed shores and collecting of bait 
from under boulders. These activities result 
in disturbance of the substratum and the 
associated community, as well as removal 
of the target species, but in relatively small 
numbers at the majority of intertidal habitats.

• Estuarine rock habitat is consistently under 
threat from coastal development and riverine 
inputs, causing habitat loss and damage, local 
changes in water movement (hydrology) and 
increased siltation. This is particularly the case 
in more densely populated areas, such as the 
south of England.

• The introduction of additional non-indigenous 
species and continual spread of established 
non-indigenous species, particularly in 
conjunction with the effects of climate 
change, present a long-term threat that is 
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Table 3.19  Regional assessment for intertidal rock habitats in UK waters. Note that statements on confidence 
and recent and future trends have been derived using a set of guidelines explained in Section 3.1.4.1.

Key pressure types What the evidence shows Overall 
Current 
Status 
Assessment

Confidence 
in overall 
assessment

Overall 
recent trends 
in condition 

Overall 
expected 
future trends 
in condition

Region 1: Northern North Sea

Removal of species (target 
and non-target)

Effects of collection of winkles, edible 
crabs, etc. on community structure

Limited Area 
Impacted

High Declining Declining

Climate change Changes in community structure due 
to effects of climate change

Region 2: Southern North Sea

Introduction of non-
indigenous species and 
translocations (competition)

Effects of non-indigenous species, e.g. 
the barnacle E. modestus, wireweed 
(S. muticum)

Limited Area 
Impacted

High Declining Declining

Region 3: Eastern Channel

Climate change Changes in community structure due 
to effects of climate change

Limited Area 
Impacted

Low Declining Declining

Introduction of non-
indigenous species and 
translocations (competition)

Effects of non-indigenous species, e.g. 
the barnacle E. modestus, wireweed 
(S. muticum)

Removal of species (target 
and non-target)

Effects of collection of winkles, edible 
crabs, etc. on community structure

Region 4: Western Channel and Celtic Sea

Climate change Changes in community structure due 
to effects of climate change

Moderate 
Area 
Impacted

Low Declining Declining

Removal of species (target 
and non-target)

Effects of collection of winkles, edible 
crabs, etc. on community structure

Introduction of non-
indigenous species and 
translocations (competition)

Effects of non-indigenous species, e.g. 
the barnacle E. modestus, wireweed 
(S. muticum)

Region 5: Irish Sea

Removal of species (target 
and non-target)

Effects of collection of winkles, edible 
crabs, etc. on community structure

Moderate 
Area 
Impacted

High Declining Declining

Habitat damage Damaging effects of collection of 
edible invertebrates e.g. through 
overturning of boulders

Region 6: Minches and Western Scotland

NONE No pressure is known to affect ≥1% of 
the habitat in Region 6

Limited Area 
Impacted

Low Declining Declining 

Region 7: Scottish Continental Shelf

Climate change Changes in community structure due 
to effects of climate change

Limited Area 
Impacted

High Declining Declining

Region 8: Atlantic North-West Approaches

NONE No pressure is known to affect ≥1% of 
the habitat in Region 8

Limited Area 
Impacted

 Low  Unknown Unknown 
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currently most evident in the south and west 
of the UK. This is expected to spread along the 
coastline of the other Regions.

• Climate change affects intertidal rocky habitats 
throughout the UK, with more notable 
changes in species distribution observed along 
the eastern and western English Channel. 
While in some cases the community structure 
appears little changed (e.g. the expansion in 
range of a warm-water (Lusitanian) barnacle 
into barnacle-dominated communities), there 

are also changes in functional groups of 
species, such as loss of algal canopy species, 
or increases in grazers.

3.1.4.3 Intertidal sediments

3.1.4.3.1 Habitat description

Intertidal sediment includes habitats of shingle 
(mobile cobbles and pebbles), gravel, sand 
and mud (Figure 3.24) or any combination 
of these which occur in the intertidal zone 
between Highest and Lowest Astronomical 

Case Study 5:  
Increased importance of intertidal rock for 
Saccharina latissima? 

The sugar kelp, Saccharina latissima (previously 
Laminaria saccharina; Figure 3.23) is commonly 
found in rockpools and along the sublittoral 
fringe on rocky shores across Britain and Europe. 
In recent years, there have been severe declines 
in abundance, and total disappearances of this 
species from intertidal areas along shores along 
the Norwegian (FritHjoF Moy et al., Institute 
of Marine Research, unpublished), Swedish, 
Helgoland (Inka Bartsch, Alfred-Wegener-
Institute for Polar and Marine Research, pers. 
comm.) and Atlantic Brittany coastline of 
France (Nova Mieszkowska,Marine Biological 
Association, in prep.), although subtidal 
populations are still present in many areas.

This widespread loss has occurred over a 
substantial region of the geographic range 
of this species and is a cause for immediate 
concern. In contrast, there has been no such 
decline of S. latissima on British shores over 
the same period (Mieszkowska et al., 2005). 
The British coastline borders the same coastal 
waters of the North Sea, English Channel and 

North Atlantic where declines in S. latissima 
have been recorded. In addition, the losses have 
occurred over a large latitudinal gradient, and 
therefore it is unlikely that climate change is the 
primary driver for the large-scale disappearance. 
Currently, the exact driver is unknown. Britain’s 
rocky intertidal habitats may therefore act as 
refugia for this species of kelp if it continues to 
decline, and during any potential recovery period 
on the mainland coastlines of Europe.

Figure 3.23. Saccharina latissima exposed at low tide, 
The Lizard, Cornwall. Image: Holly Latham (MBA).
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Tide (Connor et al., 2004). Intertidal sediment 
also includes vascular plant communities in 
the upper shore which form saltmarshes or 
strandline communities. Biogenic reefs among 
intertidal sediments, while often composed of 
aggregated sediment and ephemeral in nature, 
are structurally more similar to subtidal rocky 
habitats and are described under that habitat 
category (see Section 3.1.4.3). These include 
reefs built by blue mussel Mytilus edulis and 
honeycomb worm Sabellaria alveolata, which 
are structurally more similar to intertidal rocky 
habitats and are described there. Although often 
associated with intertidal sediments, lagoon 
habitats retain a proportion of their water at 
low tide and are therefore included in Section 
3.1.4.5. Table 3.20 describes the various ‘listed 
habitats’ that overlap with, contain or fall within 
the broad category of intertidal sediments.

3.1.4.3.2 Physical character and biological 
relevance

Intertidal sediments support communities 
that are tolerant to exposure to air and are 
subjected to variable temperatures and salinities, 
particularly in estuaries (adapted from Connor 
et al., 2004). Although typically species-poor, 
intertidal sediments are often characterised by 
high biological productivity and abundance of 
specially adapted species. Very coarse sediments 
tend to support few species because they are 
mobile and dry out when exposed at low tide. In 
general, fine sediments are more stable, retain 
more seawater between high tides and have a 
higher organic content than coarse sediments. 
Consequently, they can support a greater 
diversity of species living in and on the sediment 
such as worms, burrowing crustaceans, and 
bivalves. Muds, made up of very fine and 
cohesive sediments tend to have lower species 
diversity because oxygen cannot penetrate far 
below the surface. Some intertidal sediments are 

dominated by vascular plants such as seagrass 
(Zostera noltii) on the mid- and upper shore of 
muddy sandflats; or saltmarshes which develop 
on the upper shore of sheltered fine sediment 
flats (Connor et al., 2004), representing a 
transition to more terrestrial habitats. Some 
saltmarshes are grazed by agricultural livestock 
and birds (e.g. geese), which can change the 
character of the vegetation structure.

Intertidal sediment environments can change 
markedly over seasonal cycles, with sediments 
eroding during winter storms and accreting 
during calmer summer months (see also 
UKMMAS, 2010a, Section 3.8: Sedimentary 
Processes and Morphology). These changes are 
most likely to affect sandy shores on relatively 
open coasts. Areas exposed to strong tidal 
currents such as sand flats occurring towards the 
mouths of large estuaries can also be particularly 
dynamic environments. In contrast, sheltered 
muddy shores are likely to be more stable 
throughout the year, but may have a seasonal 
cover of ephemeral seaweeds during the 
summer period, particularly in nutrient enriched 
areas or where there is freshwater input.

Figure 3.24  Intertidal mudflats, Blackwater estuary 
Image: David Connor/JNCC, 1992.
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Intertidal sediments, in particular sheltered 
sediment flats within estuaries, are of critical 
importance to many species of shorebirds and 
waterfowl, as they provide extensive foraging 
opportunities at low tide as well as nesting and 
loafing areas (see also Section 3.8: Seabirds). 
Seals are known to haul out on exposed 
sandbanks at low tide, and many juvenile 
fish seek out shallow waters among intertidal 
sediments at high tide to forage and avoid 
predation in deeper water (see also Section 
3.4: Fish, and Section 3.5: Seals). Seagrass beds 
are of particular biological and conservation 
interest due to their roles in stabilising the 
sediment and providing nursery habitats for 
many other species. Likewise, studies elsewhere 
in Europe have found that saltmarshes are 
juvenile fish feeding areas during high tides 
(Laffaille et al., 2000; Mathieson et al., 2000). 
Due to their restricted UK distribution several 
species dependent on intertidal sediments and 
saltmarshes have been listed under conservation 
legislation (Table 3.21).

3.1.4.3.3 Distribution and extent

Areas of intertidal sediments are constantly 
influenced by opposing physical processes 
leading to erosion of sediment on the one 
hand, and deposition of sediment on the other. 
Depending on local circumstances, sedimentary 
deposits may grow or shrink as one of these 
processes temporarily becomes dominant. 
Sediments may be derived from sources inland 
and transported by rivers, may result from cliffs 
and rocky shores undergoing erosion, or may 
be transported from elsewhere along the shore 
or deeper waters by coastal currents, although 
the relative importance of each source varies 
from place to place (Bird et al., 2003; see also 
UKMMAS, 2010a, Section 3.8: Sedimentary 
Processes and Morphology).

The coastlines of the British Isles began to 
approach their present state during the 
Holocene marine transgression (about 6500 
years before present), which saw sea levels rise 
to their approximate current levels following 
the end of the last ice age. Subtidal deposits 

Table 3.20  Listed habitats that are associated with intertidal sediments. 

Habitats included under  
EU Habitats Directive, Annex 1 

Habitats identified as ‘threatened or 
declining’ under the OSPAR Convention

Priority Habitats identified under the UK 
BAP process

H1210: Annual vegetation of drift lines Coastal vegetated shingle (annual driftline 
vegetation elements)

H1310: Salicornia and other annuals 
colonising mud and sand

Coastal saltmarsh

H1320: Spartina swards

H1330: Atlantic salt meadows 

H1420: Mediterranean and thermo-
Atlantic halophilous scrubs

H1130: Estuaries

H1140: Mudflats and sandflats not 
covered by seawater at low tide

Intertidal mudflats Intertidal mudflats

Zostera beds (intertidal) Seagrass beds (intertidal)

H1160: Large shallow inlets and bays
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Table 3.21  Species listed under particular conservation drivers occurring among, and dependent on, intertidal 
sediment habitats in the UK. The majority of these species occur in saltmarshes. Note that the Regional Sea 
numbering scheme in this table corresponds to the amalgamated eight Regional Seas, rather than the 11 which 
were originally used to assess status of habitats (see Section 3.1.2.1.5).

Group Name Favoured habitat Region Conservation driver

Bryophytes 
(mosses)

Saltmarsh thread-moss 
(Bryum salinum)

Locally in saltmarshes along western 
and northern UK coasts

1, 2, 3, 4, 
5, 6, 7

UK BAP species

Vascular 
plants

Dwarf eelgrass (Zostera 
noltii)

Brackish or intertidal sediments in 
sheltered waters around UK

1, 2, 3, 4, 
5, 6, 7

Main component of OSPAR 
habitat; UK BAP habitat

Common seagrass 
(Zostera marina/
angustifolia)

Shallow subtidal sediments in sheltered 
waters around UK

1, 2, 3, 4, 
5, 6, 7

Main component of OSPAR 
habitat; UK BAP habitat

Borrer’s saltmarsh-grass 
(Puccinellia fasciculata)

Saltmarshes along southeast and 
southern English and Welsh coasts

2, 3, 4 UK BAP species,

Prickly saltwort (Salsola 
kali subsp. kali)

Sandy and shingle beaches throughout 
UK, typically among strandline

1, 2, 3, 4, 
5, 6, 7

UK BAP species

Small cord-grass 
(Spartina maritima)

Saltmarshes along southeast English 
coasts

2, 3 Component of EU Habitats 
Directive Annex 1 habitat; UK 
BAP species

Triangular club-rush 
(Schoenoplectus 
triqueter)

Very locally on mudbanks in tidal rivers 
in southern England

3, 4 UK BAP species; Wildlife and 
Countryside Act (Schedule 8)

Sea barley (Hordeum 
marinum)

Locally among upper saltmarsh, mainly 
England

1, 2, 3, 
4, 5

UK BAP species

Pedunculate sea-
purslane (Atriplex 
pedunculata)

Very locally among upper saltmarsh, 
mainly in southern England

1, 2, 3, 4 UK BAP species; Wildlife and 
Countryside Act (Schedule 8)

Oyster plant (Mertensia 
maritima)

Locally on shingle beaches in driftlines, 
mainly in northern UK

1, 2, 3, 4, 
5, 6, 7

Wildlife (Northern Ireland) Order 
(Schedule 8)

Tall thrift (Armeria 
maritima subsp. 
elongata)

Very locally in saltmarsh in 
southeastern England

2 UK BAP species

Insects 
(Hemiptera – 
true bugs)

Sea wormwood leaf-
hopper (Chlorita 
viridula)

Upper saltmarsh on sea wormwood, 
very local in southeast England

2 UK BAP species

Hairy shore-bug (Saldula 
setulosa)

Only known from saltmarsh in the 
Poole Harbour area

3 UK BAP species

Insects 
(Hymenoptera 
– bees, wasps, 
ants etc.)

Saltmarsh colletes 
(mining bee) (Colletes 
halophilus)

Saltmarshes along southeast English 
coasts – is found at sea level

2, 3 UK BAP species

Insects 
(Coleoptera – 
beetles)

Saltmarsh shortspur 
(Anisodactylus 
poeciloides)

Saltmarshes along southeast English 
coasts

2, 3 UK BAP species

Yellow pogonus 
(Pogonus luridipennis)

Very locally among saltmarsh, mainly 
in southern England

2, 3, 4 UK BAP species
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Table 3.21  continued

Group Name Favoured habitat Region Conservation driver

Insects 
(Lepidoptera – 
butterflies and 
moths)

Scarce pug (Eupithecia 
extensaria subsp. 
occidua)

Locally among upper saltmarsh, 
predominantly in eastern England

2, 3 UK BAP species

Spiders Yellow-striped bear 
spider (Arctosa 
fulvolineata)

Locally among upper saltmarsh, 
predominantly in southeastern England

2, 3 UK BAP species

Duffey’’ bell-head spider 
(Baryphyma duffeyi)

Locally among strandline and in 
saltmarshes in southeastern England

2 UK BAP species

Amphibians Natterjack toad (Epidalia 
calamita)

Locally in saltmarshes, also sand dunes 
and heathland, in southeast and 
northwest England

2, 3, 5 UK BAP species; Wildlife and 
Countryside Act (Schedule 5); 
EU Habitats Directive (Annex 4)

Birds Brent goose (Branta 
bernicla bernicla) (black-
bellied subspecies)

Estuaries and saltmarshes along 
English, Northern Ireland coast 
(wintering grounds)

1, 2, 3, 
5, 6

UK BAP Species; Bonn 
Convention (Appendix 2); EU 
Birds Directive (Annex 2)

Barnacle goose (Branta 
leucopsis)

Estuaries and saltmarsh, mainly in 
northwestern England, western 
Scotland and Northern Ireland 
(wintering grounds)

5, 6, 7 Bonn Convention (Appendix 2); 
EU Birds Directive (Annex 1, 2)

White-fronted goose 
(Anser albifrons 
albifrons)

Estuaries and saltmarsh, mainly 
along south English coasts (wintering 
grounds)

1, 2, 3, 
4, 7

EU Birds Directive (Annex 1); UK 
BAP species

Shelduck (Tadorna 
tadorna)

Estuaries and saltmarsh around UK 
(breeding and wintering grounds)

1, 3, 4, 5, 
6, 7

Bonn Convention (Appendix 2)

Spoonbill (Platalea 
leucorodia)

Winters in estuaries along English 
coasts

1, 2, 3, 
4, 5

Bonn Convention (Appendix 2); 
EU Birds Directive (Annex 1); 
Wildlife and Countryside Act 
(Schedule 1)

Eurasian curlew 
(Numenius arquata)

Intertidal muds and sands around UK 1, 2, 3, 4, 
5, 6, 7

Bonn Convention (Appendix 2); 
EU Birds Directive (Annex 2); UK 
BAP species

Whimbrel (Numenius 
phaeopus)

Estuaries, saltmarsh along most coasts 
(migratory and wintering grounds)

1, 3, 3, 
4, 5

Bonn Convention; EU Birds 
Directive; Wildlife and 
Countryside Act (Schedule 1); 
Wildlife (Northern Ireland) Order 
(Schedule 1)

Bar-tailed godwit 
(Limosa lapponica)

Estuaries along most coasts (migratory 
and wintering grounds)

1, 2, 3, 4, 
5, 6

Bonn Convention (Appendix 2); 
EU Birds Directive (Annex 1)
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Table 3.21  continued

Group Name Favoured habitat Region Conservation driver

Black-tailed godwit 
(Limosa limosa)

Estuaries, saltmarsh along most coasts 
(breeding, migratory and wintering 
grounds)

1, 2, 3, 
4, 5

Bonn Convention (Appendix 2); 
EU Birds Directive (Annex 2); 
UK BAP species; Wildlife and 
Countryside Act (Schedule 1); 
Wildlife (Northern Ireland) Order 
(Schedule 1)

Sanderling (Calidris 
alba)

Among extensive sandy sediments, 
mainly in England and Wales 
(wintering grounds)

1, 2, 3, 
4, 5

Bonn Convention (Appendix 2)

Dunlin (Calidris alpina) Estuaries and intertidal sediments 
throughout UK (migration and 
wintering grounds)

1, 2, 3, 4, 
5, 6, 7

Bonn Convention (Appendix 2); 
EU Birds Directive (Annex 1); 
Wildlife (Northern Ireland) Order 
(Schedule 1)

Knot (Calidris canutus) Among extensive sandy sediments, 
mainly in England and Wales 
(wintering grounds)

1, 2, 3, 
4, 5

EU Birds Directive (Annex 2) 

Curlew sandpiper 
(Calidris ferruginea)

Locally on saltmarshes, coastal lagoons 
in England, Scotland (during migration)

1, 2, 3, 
4, 5

Bonn Convention (Appendix 2)

Little stint (Calidris 
minuta)

Locally on intertidal sediments 
throughout UK (during migration)

1, 2, 3, 4, 
5, 6, 7

Bern Convention (Appendix 2); 
Bonn Convention (Appendix 2)

Temminck’s stint 
(Calidiris temminckii)

In estuaries along east coasts (during 
migration)

2, 3 Wildlife and Countryside Act 
(Schedule 1)

Spotted redshank 
(Tringa erythropus)

Locally in estuaries in England, Wales 
and Scotland (migration, wintering 
grounds)

1, 2, 3, 
4, 5

EU Birds Directive (Annex 2); 
Bonn Convention (Appendix 2)

Greenshank (Tringa 
nebularia

Coastal wetlands and estuaries 
throughout UK (migration and 
wintering grounds)

1, 2, 3, 4, 
5, 6, 7

Bonn Convention (Appendix 2); 
EU Birds Directive (Annex 2); 
Wildlife and Countryside Act 
(Schedule 1); Wildlife (Northern 
Ireland) Order (Schedule 1)

Redshank (Tringa 
totanus)

Resident on all UK coasts among 
intertidal sediments 

1, 2, 3, 4, 
5, 6, 7

Bonn Convention (Appendix 2); 
EU Birds Directive (Annex 2)

Turnstone (Arenaria 
interpres)

On all UK coasts among intertidal 
sediments and rocky habitats 
(wintering grounds)

1, 2, 3, 4, 
5, 6, 7

Bonn Convention (Appendix 2)

Ringed plover 
(Charadrius hiaticula)

Resident on all UK coasts among 
intertidal sediments 

1, 2, 3, 4, 
5, 6, 7

Bonn Convention (Appendix 2)

Eurasian golden plover 
(Pluvialis apricaria)

Lowland and coastal sites throughout 
most of UK (wintering grounds)

1, 2, 3, 4, 
5, 6

Bonn Convention (Appendix 2); 
EU Birds Directive (Annex 1); 
Wildlife (Northern Ireland) Order 
(Schedule 1)
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of sediments created by glacial erosion are still 
important sources of beach material (Bird et al., 
2003).

Generally, intertidal sediments are most common 
in England and Wales, where they make up large 
stretches of coastline as well as sandbanks which 
are exposed at low tide. In Scotland, lengths 
of these sediments tend to be broken by rocky 
promontories and headlands (Figures 3.25 and 
3.26). It has been estimated that nearly 25% 
of all intertidal sediments may occur within 

estuaries (based on Welsh intertidal survey data; 
Wyn et al., 2006). Muddy sediments, including 
mudflats exposed at low tide, are particularly 
prevalent in estuaries such as the Wash, Solway 
Firth, Humber, Severn, Morecambe Bay, Clyde, 
Strangford Lough and others. Saltmarshes 
also typically occur within estuaries, usually 
landward of intertidal muds. The distribution of 
some intertidal sediment habitats, particularly 
of saltmarshes, intertidal mudflats, intertidal 
seagrass beds and annual vegetation of driftlines 

Table 3.21  continued

Group Name Favoured habitat Region Conservation driver

Grey plover (Pluvialis 
squatarola)

Estuaries in England, Wales, Northern 
Ireland and southern Scotland 
(wintering grounds)

1, 2, 3, 4, 
5, 6

Bonn Convention (Appendix 2); 
EU Birds Directive (Annex 2)

Lapwing (Vanellus 
vanellus)

Widespread throughout UK; forages 
among saltmarshes (wintering 
grounds)

1, 2, 3, 4, 
5, 6, 7

Bonn Convention (Appendix 2); 
EU Birds Directive (Annex 2) ; 
UK BAP species

Oystercatcher 
(Haematopus 
ostralegus)

Resident on all UK coasts among 
intertidal sediments and rocky habitats

1, 2, 3, 4, 
5, 6, 7

EU Birds Directive (Annex 2)

Avocet (Recurvirostra 
avocetta)

Along coasts in eastern England 
(breeding grounds); winters in 
southwest England

2, 3, 4, 6 Bonn Convention (Appendix 2); 
EU Birds Directive (Annex 2); 
Wildlife and Countryside Act 
(Schedule 1)

Linnet (Carduelis 
cannabina)

Widespread throughout UK; forages 
among saltmarshes

1, 2, 3, 4, 
5, 6

UK BAP species

Twite (Carduelis 
flavirostris)

Locally on saltmarsh throughout UK 
(wintering grounds)

1, 2, 3, 4, 
5, 7

UK BAP species; Wildlife 
(Northern Ireland) Order 
(Schedule 1)

Shorelark (Eremophila 
alpestris)

On intertidal sand and shingle around 
UK (wintering grounds)

1, 2, 3, 4, 
5, 6, 7

Wildlife and Countryside Act 
(Schedule 1)

Snow bunting 
(Plectrophenax nivalis)

On intertidal sand and shingle around 
UK (wintering grounds)

1, 2, 6, 7 Wildlife and Countryside Act 
(Schedule 1)

Mammals Harbour seal (Phoca 
vitulina)

On intertidal sand and rock (haul-out 
sites) around UK

1, 2, 3, 4, 
5, 6, 7

EU Habitats Directive (Annex 2); 
UK Wildlife and Countryside Act 
(Schedule 5); Wildlife (Northern 
Ireland) Order (Schedule 5); UK 
BAP species

Grey seal (Halichoerus 
grypus)

On intertidal sand and rock (haul-out 
sites) around UK

1, 2, 3, 4, 
5, 6, 7

EU Habitats Directive (Annex 2); 
Wildlife (Northern Ireland) Order 
(Schedule 5); UK BAP species



Section 3: Topic Assessments  165

Figure 3.25  Survey map of intertidal sediments throughout UK waters (point data). Points are extracted from 
JNCC’s Marine Recorder database as well as Phase 1 survey data from the CCW. Note that adjacent points may 
overlap at the present scale, and this map is intended only to only provide a generic overview of distribution of 
intertidal sediments and related habitats along UK coasts.
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Figure 3.26  An initial indication of transitional and coastal (TRaC) waterbodies considered to be impacted by 
historic landclaim. Data are based on preliminary modelling undertaken by EA and SEPA and this map therefore 
represents a work in progress. No comparable data are presently available for Northern Ireland. Small areas of 
landclaim may not be displayed due to scaling problems, while areas lying below Mean High Water protected 
by a natural barrier are erroneously included, thereby overestimating the total area impacted. In Scotland, not 
all recent landclaim areas are included, leading to an underestimate.
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on shingle, has been reduced compared to their 
historic distribution due to various impacts, 
including land reclamation, coastal development 
and disease (UK BAP, 2006a,b,c; JNCC, 2007).

3.1.4.3.4 Relevant pressures

Intertidal sediments are influenced by a 
range of different pressures, which fall within 
eight broad pressure themes (see Table 3.10 
for details). Impacts on intertidal sediment 
habitats associated with pressure themes are 
described below and represent a summary of 
the conclusions reached during the Regional 
Assessment process. Where relevant, regional 
variability in distribution and/or severity of 
impacts is indicated.

Habitat loss

Historically, many areas of intertidal sediments 
(particularly saltmarshes and mudflats) have 
been reclaimed, initially largely for agriculture 
and later for other forms of coastal development 
such as ports, harbours, power stations and 
waste disposal sites. This process of coastal 
development continues at a small scale to this 
day (UK BAP, 2006a). Historically, landclaim 
has been particularly prevalent in the Southern 
North Sea (Figure 3.26). Conversely, where there 
are developments, on low-lying or reclaimed 
land, the need to manage flood risk has led 
to construction of hard seawalls and other 
structures on areas of intertidal sediments. The 
importance of managing flood risk to developed 
areas has increased in recent years due to rising 
sea levels and falling land levels, particularly 
on coasts in the southeast of England (Defra, 
2007c; IPCC, 2007). As a consequence of these 
activities of landclaim and coastal defence, large 
tracts of intertidal sediment habitat have been 
lost over the centuries, and there will be ongoing 
losses due to climate change.

Habitat damage

Intertidal sediment habitat damage can occur 
through various means, including marine 
construction, maintenance of shipping channels, 
dredge fisheries, digging for invertebrates for 
food or bait, removal of gravels and sands for 
use as raw materials, tourism-driven mechanical 
beach cleaning, and excessive livestock grazing 
on saltmarshes. Coastal protection structures 
will often influence sediment transport and 
cause erosion in some places and sediment 
build-up in others. Recovery is generally relatively 
rapid in high-energy environments, but slower 
in sheltered habitats such as mudflats, where 
results of physical disturbance may persist for 
weeks or months (Fowler, 1999). Damage to 
such habitats may have secondary effects on 
other species, e.g. wading birds (see Section 3.8: 
Seabirds). Driftline communities of annual 
vegetation are at particular risk from removal 
of gravel, trampling, and artificial reprofiling 
of beaches as a flood management measure 
(JNCC, 2007). Saltmarshes may be negatively 
affected by sudden changes to grazing regimes, 
either through overgrazing or sudden removal of 
grazers. Seagrass beds are particularly sensitive 
to physical disturbance because of damage 
to the rhizomes and dislodging of plants. 
Widespread disturbance of sediment may also 
lead to remobilisation of pollutants such as 
heavy metals (Howell, 1985).

Species-level pressures (distribution, 
population size)

Collecting of intertidal invertebrates (primarily 
shellfish for human consumption and of 
worms for bait), either by shovel or using 
mechanised harvesting equipment, can have 
a considerable impact on the composition of 
intertidal communities. The main target species 
include cockles (Cerastoderma edule) and king 
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Case Study 6: 
Hesketh Outmarsh West managed 
realignment 

A partnership project between the Environment 
Agency, Royal Society for the Protection of Birds, 
Natural England and Lancashire County Council, 
this is one of the largest managed realignment 
schemes in Europe and recreates 168 hectares of 
saltmarsh on land formerly drained and farmed 
intensively for arable crops (Figure 3.27). The 
site is located 7 km west of Preston on the south 
bank of the Ribble Estuary SPA. This project 
reinstates natural tidal inundation to a large area 
of land adjacent to the Ribble Estuary forming 
a natural saltmarsh sea defence between 
high tides and the newly created sea defence 
embankment 1 km inland.

By working in partnership both flood defence 
and conservation benefits have been achieved; 
material for the new flood embankments came 
from the excavation of a former creek network 
and new saline lagoons helping to form the 
new saltmarsh nature reserve and preventing 

the need for 6600 vehicle movements of soil 
through neighbouring villages, reducing the 
carbon footprint of the scheme. Project planning 
began in October 2003, with habitat creation 
works carried out during 2007 following site 
purchase and planning permission. Breach works 
to outer flood embankment occurred in 2008.

This project creates 168 ha of new saltmarsh and 
mudflat habitat adjacent to the Ribble Estuary, 
reclaiming land that was previously saltmarsh. 
This is a huge contribution to the UK BAP target 
for habitat creation and is vitally needed to 
reverse the decline of this habitat as the UK 
currently loses an estimated 100 ha of saltmarsh 
each year due to coastal squeeze. Such an 
environmentally sustainable approach to flood 
risk management is cost effective as it achieves 
the same level of protection to the public as a 
traditional flood defence scheme but with the 
added benefits to biodiversity and effective 
adaption to climate change and sea level rise. 
The success of managed realignment at this site 
can be used as a flagship example to encourage 
further managed realignment schemes.

Figure 3.27  Hesketh Outmarsh 
West. Image: Environment 
Agency.
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rag worms (Nereis virens; e.g. Fowler, 1999; 
Kaiser et al., 2001; Watson et al., 2007). Direct 
exploitation of species in saltmarshes (apart from 
wildfowling) is largely limited to local harvesting 
of glasswort (Salicornia spp.), which may 
damage vegetation through trampling and slow 
down succession to more mature communities.

Species-level pressures (condition)

Over the past century, saltmarshes and the upper 
reaches of mudflats have been impacted by 
the spread of the invasive common cordgrass 
(Spartina anglica). This new species is the result 
of hybridisation between the indigenous small 
cordgrass S. maritima and the introduced North 
American smooth cordgrass S. alterniflora and 
an example of the effects of genetic changes 
to existing populations (UK BAP, 2006a). It 
has the capability to rapidly colonise new 
areas of sediment and can form extensive 
‘monocultures’, displacing indigenous species 
in the process. Currently some populations of 
S. anglica have ceased expanding and appear 
to be experiencing dieback, particularly along 
the south coast of the UK; however, this is 
not the case along the northeast or northwest 
coasts where the species still seems to be 
expanding (Davidson et al., 1991; Lacambra et 
al., 2004; UK BAP, 2006a). Intertidal muds may 
support large numbers of soft-shelled clams 
(Mya arenaria), a North American species that 
has been established in UK waters for several 
centuries (but which is not considered to be 
an impacting species). Estuarine channels and 
creeks may experience bank erosion through 
the burrowing activities of the non-indigenous 
Chinese mitten crab (Eriocheir sinensis; Neal, 
2005). There are no cases of successful 
eradication of any non-indigenous species in the 
UK marine environment.

Pollution and other chemical changes

Benthic organisms inhabiting intertidal 
sediments are at risk from different kinds of 
pollutants that typically reach these habitats 
through point discharges as well as through 
diffuse atmospheric and riverine pathways. 
Heavy metals, hydrocarbons and persistent 
synthetic organic chemicals ( e.g. pesticides) are 
of particular importance as these substances 
are known to cause a variety of sublethal to 
lethal effects in many marine organisms (e.g. 
endocrine disruption in molluscs; see e.g. 
Chesman and Langston, 2006). In addition, 
bioaccumulation may occur in species at higher 
trophic levels such as fish, birds and marine 
mammals (e.g. Smith et al., 2006). Depending 
on the types and concentration of the pollutants 
in question, benthic biodiversity may be reduced, 
resulting in the development of communities 
completely composed of pollution-tolerant 
organisms. Pollutant levels are described in more 
detail in the CSSEG Feeder Report (UKMMAS, 
2010c).

Nutrient enrichment, caused by discharges from 
sewage treatment works and diffuse agricultural 
runoff, can lead to rapid growth of opportunistic 
algae (e.g. Enteromorpha sp.) which can form 
mats, particularly on enclosed mudflats. This 
process is known as eutrophication and the 
resulting thick mats can smother sediments 
and cause subsequent reductions in oxygen 
levels through decomposition of algal biomass. 
Moderate levels of eutrophication may cause 
increases in food supplies for wading birds (see 
Section 3.8: Seabirds). However, in extreme 
cases, a lack of oxygen can suffocate large 
numbers of benthic invertebrates, altering 
the community. This can reduce the value of 
the habitat for foraging fish and shorebirds 
(Aarnio and Mattilla, 2000; Lopes et al., 2006). 
Increased deposition of organic matter among 
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the sediment may be caused by wastewater 
discharges as well as decomposition of algal 
biomass following eutrophication, and may lead 
to long-term changes in community structure 
among benthic sediment habitats.

Litter

Marine litter is pervasive and may remain part of 
intertidal sediment assemblages for considerable 
lengths of time. Potential effects on habitats 
include localised smothering of seagrass beds, 
damage to saltmarsh vegetation, and changes 
to sediment structure as a result of removal of 
natural beach-cast materials (together with litter) 
during mechanical beach-cleaning operations. 
In addition, microscopic plastic particles, which 
are now known to be widespread in the marine 
environment as a result of wear and tear of 
discarded plastics, have been shown to contain 
elevated levels of pollutants such as PCBs, 
through adsorption to particle surfaces from 
seawater (e.g. Mato et al., 2001; Thompson et 
al., 2004).

Hydrological changes (local)

Large expanses of intertidal sediments 
throughout UK waters have been strongly 
affected by hydrological changes as a result of 
several centuries’ worth of landclaim and coastal 
development (Davidson et al., 1991). Coastal 
infrastructure and historic landclaim have 
directly affected tidal prisms2, hydrographical 
processes and morphology within estuaries. 
Subsequent changes in sedimentation and 
erosion rates, accompanied by an increase in 
the concentrations of suspended sediment in 
the water column, can reduce photosynthesis of 
benthic plants such as seagrasses and benthic 
diatoms (see also UKMMAS, 2010a, Section 
3.7: Suspended Particulate Matter and Turbidity, 

2  The volume of water within the estuary between the level of high 
and low tide, typically taken for mean spring tides.

Case Study 7: 
Cockle ‘die-offs’ and conservation in an 
internationally important estuary

Annual cockle (Cerastoderma edule) landings 
in South Wales, mostly from the Burry Inlet 
and neighbouring Three Rivers Estuary, are 
worth around £1.5 million per year at first sale. 
Landings from the Burry have typically been 
between 2000 and 7000 tonnes per annum. 
Burry Inlet cockles are hand-gathered and 
the fishery has been recognised by a Marine 
Stewardship Council accreditation for its 
sustainable management practices. The inlet 
has also been designated as part of a SAC for 
the quality and extent of its intertidal mudflats 
and sandflats, and as an SPA because these 
habitats support internationally important 
populations of shellfish-feeding shorebirds, such 
as knot (Calidris canutus) and oystercatcher 
(Haematopus ostralegus) (Figure 3.28).

Cockle mortality events (see Figure 3.29) have 
occurred in the Burry Inlet and adjacent Three 
Rivers Estuary in recent years (since 2002 and 
2005 respectively), leaving very few older 
cockles on the beds. Disease or parasites do not 
appear to be the underlying cause (Longshaw, 
2008) and the fundamental issues are likely to 
be multifactorial; indeed, Malham et al. (2008) 
found that mass mortalities were correlated with 
peaks in rainfall, river flow, outflows (discharges) 
and levels of E. coli and lead (filtered) recorded 
in the Burry Inlet. Models based on the foraging 
behaviour of wading birds can be used to 
predict the food requirements of a given 
population and the consequences of particular 
food densities and distributions (Stillman, 
2009). The oystercatcher cockle food supplies 
on the Burry Inlet have varied over the years 
(see Figure 3.30), but since 2004 they have no 
longer been sufficient on their own to support 
the oystercatcher population at the SPA target 
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level of 13 590 birds. Other prey species, such as 
mussels, increase available food in the Burry Inlet 
(see Moore, 2009) and the adjacent Three Rivers 
Estuary provides energetically viable, alternative 
feeding habitats. Modelling simulations that 
account for these factors have predicted the 
survival of oystercatchers of close to 100% in 
all years, except for 2007 (Stillman, 2009). The 
cockle die-offs in the Burry Inlet are not fully 
understood and the fishery has been affected. 
Now, however, it appears that oystercatcher 
also have insufficient food resources available 
to maintain their internationally important 
population.

Figure 3.29  Dead cockles in situ. Image Andy 
Woolmer/Salacia-Marine.

Figure 3.30  The ecological 
requirements of the 
overwintering oystercatcher 
population in the Burry Inlet. 
The food requirement of the 
SPA population size is based 
on the average number of 
birds that the site is known to 
be able to support at the time 
of designation. From Stillman 
(2009).

Figure 3.28  Foraging oystercatcher. Image: Bill 
Sanderson/CCW.
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and Section 3.8: Sedimentary Processes and 
Morphology). Both of these play a role in 
maintaining sediment stability, while diatoms 
form the base of most food chains associated 
with intertidal sediments (MacIntyre et al., 
1996; Davison and Hughes 1998). Also, hard 
structures built along the coast, such as coastal 
defences, may deflect wave energy further down 
the coast changing intertidal sediment erosion 
and sedimentation rates and thus the ecological 
characteristics of intertidal sediments (French, 
2001). Further details on sedimentary cycles are 
provided in the OPEG Feeder Report (UKMMAS, 
2010a, Section 3.8: Sedimentary Processes and 
Morphology).

Climate change

The most important pressure on intertidal 
sediments in the near future is likely to be the 
continued gradual rising of sea levels due to 
climate change (see also UKMMAS, 2010a, 
Section 3.5: Sea Level). Rising sea levels, 
coupled with a concurrent projected increase 
in storminess, are predicted to cause increased 
erosion of intertidal sediments. In areas where 
fixed structures (artificial or otherwise) are 
present, this may result in habitat loss due to 
a process known as ‘coastal squeeze’, where 
erosion or increased submergence of habitat 
on the seaward side cannot be compensated 
for by a comparable landward movement 
of the habitat due to presence of the fixed 
structure, leading to a narrower and narrower 
band of intertidal habitat (Doody, 2001). In 
some areas, such as southeast England, there 
has already been a reduction or disappearance 
of saltmarshes as a result of coastal squeeze 
(UK BAP, 2006a). Loss of intertidal sediments 
in front of flood defence structures will mean 
there is a decline in the standard of these 
defences as they are more exposed to wave 
attack. There is increased recognition of the 

important role of saltmarshes and intertidal 
sediments in flood risk management (see also 
Case Study 6: Hesketh Outmarsh West managed 
realignment, and UKMMAS, 2010a, Section 
3.8: Sedimentary Processes and Morphology) 
and a greater understanding of the processes 
involved in redeveloping saltmarsh and other 
intertidal sediment habitats (Leggett et al., 2004; 
Nottage and Robertson, 2005. Under present UK 
BAP targets, an estimated 140 ha of saltmarsh 
habitat needs to be created on a yearly basis 
throughout the UK to prevent current loss of 
saltmarsh (estimated at 100 ha/y) as well as 
make up for saltmarsh lost between 1992 and 
1998 (UK BAP, 2006a).

Rising ambient air and water temperatures are 
an immediate effect of climate change (see 
also UKMMAS, 2010a, Section 3.1: Weather 
and Climate, and Section 3.2: Temperature). 
Within UK waters, sea surface temperature (SST) 
measurements in the English Channel show an 
increase in the order of 1 °C since 1990, greater 
than any change recorded in the past century 
(Hawkins et al., 2003; Woehrling et al., 2005), 
and SST is likely to increase by up to 3 °C by 
2080 (Hulme et al., 2002; Jenkins et al., 2007). 
This could lead to considerable changes in the 
composition of benthic assemblages on intertidal 
sediments (sensu Mieszkowska et al., 2005), 
initially through recruitment of temperature-
tolerant species but in time through cold-water 
species reaching their thermal limits. However, 
as many intertidal sediment species can escape 
exposure by burrowing, it is unclear whether 
changes in intertidal sediment communities will 
be as pronounced as they have been found to 
be on rocky shores.

The changes in precipitation across the year 
due to climate change are likely to affect 
species in estuaries, although this has not yet 
been recorded. The predicted higher winter 
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rainfall on western coasts may result in higher 
flows of freshwater extending further down 
estuaries, which may lead to contamination and 
eutrophication as well as sustained reductions 
in salinity (Jenkins et al., 2007; Maraun et al., 
2008; see also UKMMAS, 2010a, Section 3.1: 
Weather and Climate). At the same time, the 
drier summer periods will see the influence of 
marine water moving upstream, a trend likely to 
be exacerbated by increased abstraction from 
water courses (MCCIP, 2008).

In the longer term, rising CO
2
 concentrations in 

seawater will lead to increased acidification of 
enclosed marine environments. This has been 
predicted to cause shell thinning in hard-shelled 
marine organisms (e.g. molluscs, crustaceans, 
various plankton species; Blackford and Gilbert, 
2006; IPCC, 2007; MCCIP, 2008; see also 
UKMMAS, 2010a, Section 3.3: Carbon Dioxide 
and Acidification). It is presently unknown what 
the direct effects of this increased acidification 
might be on intertidal sediment communities.

3.1.4.3.5 Results of the assessment of pressures 
on intertidal sediment habitats

Results of the assessment process are 
summarised in Table 3.22 (see also Section 
3.1.4.1 for further details). More detailed 
information on underlying assessments of the 
impact of individual pressures on each habitat 
has been collated in Table A2 in Annex 1, at 
the end of Section 3.1. The main conclusions 
on impacts on intertidal sediments include the 
following:

• Considering all pressures acting upon intertidal 
sediments across the Regional Seas, the largest 
extent of change is found in the Southern 
North Sea and Eastern Channel regions, with 
gradually lower degrees of change in regions 
further to the north and west.

• The key pressure responsible for changes to 
intertidal sediment, relative to former natural 
conditions, across the largest area is habitat 
loss, predominantly resulting from historical 
landclaim, with the concomitant hydrological 
changes. This pressure has particularly affected 
intertidal sediment habitats in estuaries.

• Coastal squeeze of intertidal sediment habitats 
due to rising sea levels and presence of 
immobile coastal defence structures is likely to 
continue to cause habitat loss over large areas, 
particularly in southeastern England. This may 
result in certain habitat types (particularly 
saltmarsh communities) becoming increasingly 
scarce in some Regional Seas.

• Other pressures, while not resulting in very 
widespread change across all the communities 
that comprise intertidal sediment, are 
considered to impact significant proportions of 
individual habitats within one or more regions. 
For example:

 – Contamination by hazardous substances 
is likely to have impacted the species 
composition of upper estuary sediments in 
the North Sea, Celtic and Irish Seas.

 – Estuaries and enclosed embayments in the 
Southern North Sea and Eastern Channel 
have been impacted by organic and nutrient 
enrichment.

 – The invasive species Spartina anglica has 
colonised large areas of upper mudflat and 
pioneer saltmarsh communities within the 
Southern North Sea, Eastern Channel and 
Irish Sea regions, in some cases leading to 
replacement of these communities by dense, 
monotypic swards, and thereby substantially 
modifying the habitat. In some areas S. 
anglica has also acted as a precursor for 
succession to more species-diverse saltmarsh 
habitat, and in other locations it is now 
experiencing die-back.
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Table 3.22  Regional assessment for intertidal sediments in UK waters. Note that statements on confidence and 
recent and future trends have been derived using a set of guidelines explained in Section 3.1.4.1. 

Key pressure types What the evidence shows Overall 
Current 
Status 
Assessment

Confidence 
in overall 
assessment

Overall 
recent trends 
in condition 

Overall 
expected 
future trends 
in condition

Region 1: Northern North Sea

Hydrological 
changes (inshore/
local)

Local presence of artificial structures (coastal 
defence, groynes, etc.) affects hydrology

Moderate 
Area 
Impacted

Low Declining Declining

Habitat loss Local habitat loss due to artificial hard 
structures (e.g. coastal defence, port 
development) as well as landclaim

Climate change Effects of rising sea levels as a result of 
climate change

Introduction of non-
indigenous species 
and translocations 
(competition)

Local effects of invasive and non-indigenous 
species, e.g. common cordgrass (S. anglica), 
mitten crab (E. sinensis), slipper limpet (C. 
fornicata)

Contamination 
by hazardous 
substances

Many contaminants widespread but acute 
effects limited; contained within sediments 
following historic discharges

Nitrogen and 
phosphorus 
enrichment

Input of nutrients from terrestrial sources

Organic enrichment Input of organic material, particularly in 
estuaries

Habitat damage Local damage associated with coastal 
recreation, bait digging, etc.

Litter Abundance of litter continues to increase

Removal of species 
(target and non-
target)

Local bait digging

Region 2: Southern North Sea

Hydrological 
changes (inshore/
local)

Artificial structures (coastal defence, 
groynes, etc.) widespread and affect 
hydrology

Large Area 
Impacted

High Declining Declining

Habitat loss Widespread habitat loss due to artificial 
hard structures (e.g. coastal defence, port 
development) as well as landclaim

Introduction of non-
indigenous species 
and translocations 
(competition)

Effects of invasive and non-indigenous 
species widespread, e.g. common cordgrass 
(S. anglica), mitten crab (E. sinensis), slipper 
limpet (C. fornicata)



Section 3: Topic Assessments  175

Table 3.22  continued

Key pressure types What the evidence shows Overall 
Current 
Status 
Assessment

Confidence 
in overall 
assessment

Overall 
recent trends 
in condition 

Overall 
expected 
future trends 
in condition

Nitrogen and 
phosphorus 
enrichment

Input of nutrients from terrestrial sources Large Area 
Impacted

High Declining Declining

Organic enrichment Input of organic material, particularly in 
estuaries

Contamination 
by hazardous 
substances

Many contaminants widespread but acute 
effects limited; contained within sediments 
following historic discharges

Habitat damage Local damage associated with coastal 
recreation, bait digging, etc.

Removal of species 
(target and non-
target)

Widespread bait digging

Climate change Effects of rising sea levels as a result of 
climate change combined with presence of 
hard defences

Litter Abundance of litter continues to increase

Region 3: Eastern Channel

Hydrological 
changes (inshore/
local)

Artificial structures (coastal defence, 
groynes, etc.) widespread and affect 
hydrology

Large Area 
Impacted

Low Declining Declining

Introduction of non-
indigenous species 
and translocations 
(competition)

Effects of invasive and non-indigenous 
species widespread, e.g. common cordgrass 
(S. anglica), mitten crab (E. sinensis), slipper 
limpet (C. fornicata)

Habitat loss Widespread habitat loss due to presence 
of artificial hard structures (e.g. coastal 
defence, port development) as well as 
landclaim

Nitrogen and 
phosphorus 
enrichment

Input of nutrients from terrestrial sources

Organic enrichment Input of organic material, particularly in 
estuaries

Contamination 
by hazardous 
substances

Many contaminants widespread but acute 
effects limited; contained within sediments 
following historic and current discharges

Habitat damage Local damage associated with coastal 
recreation, bait digging, etc.

Climate change Effects of rising sea levels as result of 
climate change, combined with presence of 
hard defences
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Table 3.22  continued

Key pressure types What the evidence shows Overall 
Current 
Status 
Assessment

Confidence 
in overall 
assessment

Overall 
recent trends 
in condition 

Overall 
expected 
future trends 
in condition

Removal of species 
(target and non-
target)

Widespread bait digging Large Area 
Impacted

Low Declining Declining

Litter Abundance of litter continues to increase

Region 4: Western Channel and Celtic Sea

Hydrological 
changes (inshore/
local)

Artificial structures (coastal defence, 
groynes, etc.) widespread and affect 
hydrology

Large Area 
Impacted

Low Declining Declining

Habitat loss Widespread habitat loss due to presence 
of artificial hard structures (e.g. coastal 
defence, port development) as well as 
landclaim

Contamination 
by hazardous 
substances

Many contaminants widespread but acute 
effects limited; contained within sediments 
following historic and current discharges

Organic enrichment Input of organic material, particularly in 
estuaries

Introduction of non-
indigenous species 
and translocations 
(competition)

Local effects of invasive and non-indigenous 
species, e.g. common cordgrass (S. anglica), 
slipper limpet (C. fornicata)

Climate change Effects of rising sea levels as a result of 
climate change

Litter Abundance of litter continues to increase

Habitat damage Local damage associated with coastal 
recreation, bait digging, etc.

Region 5: Irish Sea

Hydrological 
changes (inshore/
local)

Local presence of artificial structures (coastal 
defence, groynes, etc.) affects hydrology

Large Area 
Impacted

Low Declining Declining

Organic enrichment Input of organic material, particularly in 
estuaries

Habitat loss Widespread habitat loss due to presence 
of artificial hard structures (e.g. coastal 
defence, port development) as well as 
landclaim

Contamination 
by hazardous 
substances

Many contaminants widespread but acute 
effects limited; contained within sediments 
following historic and current discharges
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Table 3.22  continued

Key pressure types What the evidence shows Overall 
Current 
Status 
Assessment

Confidence 
in overall 
assessment

Overall 
recent trends 
in condition 

Overall 
expected 
future trends 
in condition

Introduction of non-
indigenous species 
and translocations 
(competition)

Local effects of invasive and non-indigenous 
species, e.g. common cordgrass (S. anglica)

Large Area 
Impacted

Low Declining Declining

Habitat damage Damage associated with coastal recreation, 
bait digging, etc.

De-oxygenation Local de-oxygenation in estuaries (Clyde, 
Mersey) related to organic/nutrient 
enrichment

Climate change Effects of rising sea levels as a result of 
climate change

Litter Abundance of litter continues to increase

Nitrogen and 
phosphorus 
enrichment

Input of nutrients from terrestrial sources

Removal of species 
(target and non-
target)

Widespread bait digging

Region 6: Minches and Western Scotland

Climate change Effects of rising sea levels as result of 
climate change

Limited Area 
Impacted

High Declining Declining

Litter Abundance of litter continues to increase

Region 7: Scottish Continental Shelf

Climate change Effects of rising sea levels as result of 
climate change

Limited Area 
Impacted

High Declining Declining

Hydrological 
changes (inshore/
local)

Local presence of artificial structures (coastal 
defence, groynes, etc.) affects hydrology

Litter Abundance of litter continues to increase
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 – Where bait digging, particularly among 
sheltered muddy gravels, and the collection 
of cockles occur with sufficient intensity, 
the community composition of these 
environments is much altered.

3.1.4.4 Subtidal rock

3.1.4.4.1 Habitat description

Subtidal rock includes habitats of bedrock, 
boulders and cobbles occurring below low 
tides down to the edge of the continental shelf 
(Figure 3.31) (based on Connor et al., 2004). 
Biogenic reefs, where the habitat is created by 
the animals themselves, are also included within 
this section, including those reefs that develop 
on sediment due to their structural similarities, as 
for intertidal reefs. The biogenic reef component 
includes those built by bivalves such as blue 
mussel Mytilus edulis and horse mussel Modiolus 
modiolus, and polychaete worms such as the 
ross worm Sabellaria spinulosa and tubeworm 
Serpula vermicularis. Table 3.23 describes 
the various ‘listed habitats’ that overlap with, 
contain or fall within the broad category of 
subtidal rocky habitats.

3.1.4.4.2 Physical character and biological 
relevance

Biological communities in subtidal rocky 
habitats are strongly affected by ambient 
light intensity, with shallow subtidal habitats 
typically dominated by seaweeds (infralittoral 
rock). Subtidal rock deeper than the photic 
zone is dominated by animal communities 
(circalittoral rock; adapted from Connor et 
al., 2004). In addition, these communities are 
affected by wave action, tidal stream strength, 
salinity, turbidity, scouring and rock topography. 
Seaweed communities are characterised by 
several species of large kelps and many smaller 
seaweeds, while animal-dominated circalittoral 

communities can also be both varied and 
highly diverse according to physical conditions. 
Biogenic reefs are dominated by particular 
species, such as horse mussels or cold-water 
corals which provide refuges for a wide 
range of associated species and may stabilise 
otherwise unstable habitats. Depending on 
local conditions (currents, food supply, etc.), 
subtidal rocky habitats can be highly productive. 
The topographic complexity of hard substrates 
(e.g. bedrock, boulders, cobble or biogenic 
reef) allows a diverse sessile and sedentary flora 
and fauna to flourish, which can include many 
large, slow-growing species under favourable 
conditions. Such complex habitats typically 
afford food and shelter to a wide range of 
mobile species (e.g. fish, crustaceans), many 
of which are of commercial interest. Species 
listed under conservation legislation that are 
dependent on subtidal rocky habitats and 
biogenic reefs are identified in Table 3.24.

3.1.4.4.3 Distribution and extent

Large expanses of subtidal rock are relatively 
uncommon in UK waters due to the widespread 
deposition of subtidal sediments (Figures 3.32 

Figure 3.31  Alcyonium glomeratum and other 
colonial invertebrates on subtidal rock. Image: Keith 
Hiscock, 2007.
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and 3.33). Coarse sediment aggregations, 
sometimes including substantial amounts of 
cobble and boulders, were deposited as till 
or outwash deposits at the end of the last 
glaciation and re-worked during the post-glacial 
sea level rise, while finer sediments have been 
deposited by currents and terrestrial run-off. 
The largest expanses of subtidal rock occur in 
Scotland, particularly to the west of the Hebrides 
and around Shetland. In other areas this habitat 
is mainly a coastal fringing habitat although 
there are significant offshore reefs in southwest 
England and Wales and glacial rocky deposits 
(e.g. the Sarns in west Wales). Biogenic reefs can 
be quite extensive such as beds of horse mussels 
Modiolus modiolus, or small and isolated such 
as reefs of the tubeworm Serpula vermicularis 
(both of which have a northern distribution in 
the UK). The ross worm Sabellaria spinulosa 
is very widespread and common (especially in 

the southeast of England) but occurs mostly as 
crusts or isolated individuals, only rarely forming 
low-lying reefs.

3.1.4.4.4 Relevant pressures

Subtidal rocky habitats are influenced by several 
pressures. Some of these are likely to particularly 
affect certain sub-components of the broad 
habitat category, which are briefly indicated.

Habitat loss

Habitat loss occurs as a result of structural 
damage and physical removal by mobile 
fishing gear, capital dredging and, in rare 
cases, aggregate extraction where boulders 
are removed. The historical extent of boulder 
habitat on level seabed is not known but 
significant amounts of this habitat may have 
been lost. Heavy fishing gear may also destroy 
reef habitats in instances where the reef is friable 

Table 3.23  Listed habitats that are associated with subtidal rocky habitats.

Features included under EU Habitats Directive, 
Annex 1

Habitats identified as ‘threatened or 
declining’ under the OSPAR Convention

Priority Habitats identified 
under the UK BAP process

H1130: Estuaries Estuarine rocky habitats

H1160: Large shallow inlets and bays

H8330: Submerged or partially submerged sea caves

H1170: Reefs Subtidal chalk

Peat and clay exposures

Tide-swept channels

Modiolus modiolus reefs Horse mussel beds

Sabellaria spinulosa reefs Sabellaria spinulosa reefs

Blue mussel beds (subtidal)

Sabellaria alveolata reefs

Serpulid reefs

Fragile sponge and anthozoan 
communities on rocky habitats

H1180: Submarine structures made by leaking gases
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Figure 3.32  Survey map of subtidal rock (including biogenic reefs) throughout UK waters. Points are extracted 
from JNCC’s Marine Recorder database as well as recent CEFAS survey data. Polygons are derived from habitat 
maps collated by the MESH project.
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Figure 3.33  Modelled map of subtidal rock (including biogenic reefs) throughout UK waters. See 
Section 3.1.3.1.1 for a review of differences between ‘modelled’ and ‘survey’ maps. 
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or soft. Biogenic reefs such as those built by M. 
modiolus, S. spinulosa and cold-water corals 
are known to have been impacted and/or lost, 
largely as a result of fishing activities (Holt et al., 
1998; Kaiser et al., 2002; ICES, 2003; Roberts 
et al., 2004a). Construction of ports and coastal 
developments account for a small loss of subtidal 

rocky habitats (for instance, the Severn Barrage 
proposals have the potential to impact natural 
subtidal reef habitats in the Severn Estuary). In 
addition, some subtidal rocky habitats may be 
impacted as a result of dumping waste materials 
(e.g. dredge spoils; Cefas, 2003).

Table 3.24  Species listed under particular conservation drivers occurring among and dependent on UK 
subtidal rocky habitats. Note that the Regional Sea numbering scheme in this table corresponds to the 
amalgamated eight Regional Seas, rather than the 11 which were originally used to assess status of habitats 
(see Section 3.1.2.1.5).

Group Name Favoured habitat Region Conservation driver

Cnidarians 
(corals, sea 
anemones, 
jellyfish)

Sea fan anemone 
(Amphianthus dohrnii)

Grows on sea fans, tube worms etc. in 
southwest England and western Scotland

4, 6 UK BAP species

Pink seafan (Eunicella 
verrucosa)

On exposed sublittoral bedrock and 
boulders off southwest England and Wales

3, 4, 5 Wildlife & Countryside Act 1981 
(Schedule 5); UK BAP Species

Northern sea fan 
(Swiftia pallida)

On exposed sublittoral bedrock and 
boulders off western Scotland

6 UK BAP species

Sunset cup coral 
(Leptopsammia pruvoti)

Local on sheltered substrate along coasts 
of southwest England, Wales

4, 5 UK BAP species

A stalked jellyfish 
(Haliclystus auricula)

Algae on subtidal rock off western 
England, Wales and western Scotland

4, 5, 6, 7 UK BAP species

A stalked jellyfish 
(Lucernariopsis 
campanulata)

Algae on subtidal rock off England, Wales 
and Scotland

1, 2, 3, 4, 
5, 6, 7

UK BAP species

A stalked jellyfish 
(Lucernariopsis 
cruxmelitensis)

On subtidal rock in southwest England, 
among algae

3, 4 UK BAP species

Crustaceans 
(crabs, 
shrimp, etc)

European spiny lobster 
(Palinurus elephas)

Among exposed subtidal rock in 
southwest England and Wales, western 
Scotland

1, 4, 5, 6, 
7, 8

UK BAP species

Bony fish Common eel (Anguilla 
anguilla)

Among shallow subtidal rock, widely 
distributed around UK shores

1, 2, 3, 4, 
5, 6, 7

OSPAR species; UK BAP species

Atlantic cod (Gadus 
morhua)

Among shallow subtidal rock, widely 
distributed around UK shores

1, 2, 3, 4, 
5, 6, 7, 8

OSPAR species; UK BAP species

Whiting (Merlangius 
merlangus)

Among shallow rocky habitats, widely 
distributed around UK shores

1, 2, 3, 4, 
5, 6, 7, 8

UK BAP species

Ling (Molva molva) Among deep rocky habitats, widely 
distributed around UK 

1, 2, 3, 4, 
5, 6, 7, 8

UK BAP species

Birds Common eider 
(Somateria mollissima)

In coastal waters around UK; breeds 
mainly in north, winters along southern 
coasts

1, 2, 3, 4, 
5, 6, 7

Bonn Convention (Schedule 2); 
EU Birds Directive (Annex 2)
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Habitat damage

Some subtidal rocky habitats are impacted by 
fishing activities, particularly bottom trawling 
and dredging (see Case Study 8: Lyme Bay 
scallop dredging impacts on reefs). Such effects 
are most likely to occur on friable bedrock, on 
boulder and cobble substrates and along the 
margins of rocky reefs, and the impacts may 
include displacing or overturning of boulders 
and cobbles, and removing or damaging species 
growing on the rock surface (e.g. seafans and 
sponges). Depending on the nature of the 
affected rocky habitat, recovery from such 
damage may take a considerable time (several 
years or more), particularly if the habitat was 
characterised by fragile, slow-growing species.

Extensive areas of biogenic reefs may be 
impacted or destroyed through activities 
related to fishing or aquaculture, e.g. Modiolus 
modiolus reefs in Strangford Lough and off the 
Lleyn Peninsula (Magorrian et al., 1995; Roberts 
et al., 2004a; Robinson, 2007; Sanderson et 
al., 2008), or serpulid reefs in Loch Creran from 
mussel lines, moorings and fishing (Moore et 
al., 2006). S. spinulosa reef may sometimes be 
damaged or destroyed by prawn and shrimp 
fishing, especially in the Southern North 
Sea. Nevertheless, this reef type can recover 
rapidly given suitable conditions and providing 
live animals or tubes remain to encourage 
resettlement (Holt et al., 1998). In Lyme Bay, 
work by Hiddink et al. (2008) showed that 
abundance of easily damaged species was far 
higher in the voluntary exclusion area before 
a statutory exclusion zone was established 
(see also Case Study 8). Locally, anchoring and 
mooring near or on reefs, especially biogenic 
reefs (such as mussel beds) may also cause 
damage to sections of the reefs.

Siltation events affecting subtidal rocky habitats 
may arise from shipping movements, propeller 
wash and run-off events where the effects 
are localized. Heavy fishing gear may cause 
sediment plumes but the instances where this 
coincides with sublittoral reefs are considered 
to be extremely low (Kaiser et al., 2002). Rock 
siltation from licensed disposal sites is known 
to have occurred at Rame Head near Plymouth 
and Skomer MNR in south Wales, but disposal 
sites off Skomer have since been moved and 
dumping barges have been directed towards 
the sediment areas at Rame Head. There are 
anecdotal examples of siltation affecting reef 
habitats including at Carlingford Lough, Ireland, 
where shipping stirs-up sediments because 
the channel is shallow and where there is a 
significant amount of subtidal rock reef in the 
mouth of the Lough.

Species-level pressures (condition)

Various non-indigenous marine algae and 
invertebrates have been introduced in UK 
coastal environments, either as a result of 
being imported through aquaculture activities 
(as target species or as ‘hitchhikers’; Minchin 
et al., 2006) or in ballast water or on hulls of 
ships (e.g. Bax et al., 2003). Generally there are 
increases in abundance, range and the number 
of non-indigenous species throughout the UK 
(Eno et al., 1997). For example, slipper limpets, 
Crepidula fornicata, have become dominant on 
some substrata in the Eastern Channel, including 
areas of subtidal cobbles and subtidal chalk. 
The spread of the brown seaweed Sargassum 
muticum up the western coast of the UK has 
occurred within the past 30 years (see Case 
Study 9: The spread of the non-indigenous alga 
Sargassum muticum around the UK), and the 
kelp wakame (Undaria pinnatifida) has become 
established along the English Channel coast. The 
colonial tunicate Didemnum vexillum has proved 
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Case Study 8: 
Lyme Bay scallop dredging impacts on reefs

In March and April 2007, the University of 
Bangor undertook towed video surveys in Lyme 
Bay (southwest England) to compare areas that 
had been protected (‘reserves’) from scallop 
dredging via a voluntary agreement, to those 
still subject to dredging. Their report (Hiddink et 
al., 2008) indicated impacts of dredging on four 
selected species of conspicuous epifauna (pink 
sea fan Eunicella verrucosa (Figure 3.34), dead 
man’s fingers Alcyonium digitatum [both soft 
corals], queen scallop Pecten maximus, and ross 
coral Pentapora fascialis; a bryozoan).

Significant differences were found between 
areas inside and outside reserves for the 
abundance and size of E. verrucosa (higher 
abundance in areas closed to fishing, and 
greater size in areas closed to fishing and that 
previously were not fished). For A. digitatum 
there was a higher abundance in areas closed 
to fishing and there were more in areas that 
were not fished (regardless of whether they 
were inside or outside the closed areas). They 
were also larger in areas that were closed to 
fishing and that previously had not been fished. 
There was a strong effect of site associated 
with the abundance of P. maximus, the highest 
abundance occurred at Lanes ground. There 
was no significant difference between areas that 
were closed or open to fishing. No significant 
differences were found for P. fascialis when 
comparing areas closed or open to fishing, or 
areas that were previously fished or those that 
were unfished.

Quantile regression analysis identified that the 
abundances of E. verrucosa, A. digitatum and 
P. fascialis were limited by fishing activity but 
that the absence of fishing activity did not mean 
that a species would be present at any particular 

location. In other words, there was no evidence 
that a lack of fishing activity was associated 
with the presence of these species. On the other 
hand, substratum type had a significant effect 
on the presence of species. In June 2008, 60 
square miles of Lyme Bay were closed to the use 
of mobile fishing gear to protect the biodiversity 
of reefs from the damaging effects of scallop 
dredging.

Figure 3.35  Seafans displaced by mobile fishing gear 
in Lyme Bay. Image: Mike Markey, 2006.

Figure 3.34  Erect epifauna in Lyme Bay, including 
sponges, seafans (E. verrucosa) and bryozoans. 
Image: Keith Hiscock, 2008.
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to be extremely invasive elsewhere in the world 
(e.g. Bullard et al., 2006; Gittenberger, 2007); 
the species has been recorded throughout 
Ireland (Minchin and Sides, 2006) and has now 
been recorded from Wales (Holt et al., 2009). 

Generally speaking, although non-indigenous 
species are still having minimal impact on 
subtidal rock communities at present, some 
habitats may become dominated by such 
species in the future (Minchin, 2007). Revision 
and update of information on non-indigenous 
species are needed and there is significant work 
underway particularly at the Marine Biological 
Association and the Scottish Association for 
Marine Science. There are no cases of successful 
eradication of any non-indigenous species in the 
UK marine environment.

Species-level pressures (distribution, 
population size)

Removal of species from subtidal rocky habitats 
occurs as a result of targeted fisheries, especially 
crustacean fisheries (ICES, 2003). Extraction 
of crustacean shellfish from reef habitats 
is increasing in some areas; for example, 
pot densities have increased in Skomer and 
Strangford MNRs. Excessive levels of exploitation 
since the 1970s have led to declines in the 
abundance of spiny lobster, Palinurus elephas, 
to the point of commercial extinction in some 
areas (Jackson et al., 2008b). Angling may also 
have a localized impact on territorial fish species 
on rocky subtidal habitats. These shellfish and 
finfish species can be key functional species 
in rocky subtidal habitats but their precise role 
and full consequences of removal are not well 
understood. Also, the effect of historic and 
continued removal of higher trophic level species 
is poorly known for subtidal reef habitats in 
the UK. Monitoring at Lundy following the 
establishment of the No-Take Zone (NTZ) in 2004 

has demonstrated that numbers of lobsters, 
Homarus gammarus, can double within four years 
after regulations coming into force (Hoskin et al., 
2009). In addition, the apparent effect of the NTZ 
on velvet swimming crabs, Necora puber, was 
negative, i.e. abundance declined significantly 
within the NTZ and the adjacent control sites, 
possibly as a result of increased predation/
competition by larger, more abundant lobsters.

Pollution and other chemical changes

Heavy metals, organometallic compounds 
(e.g. TBT), pesticides and PCBs are all relevant 
but there are extremely few known examples 
of hazardous substances affecting subtidal 
rocky communities. In those inlets where rocky 
habitats occur, contaminant levels have not been 
found to be at levels known to adversely affect 
subtidal reef organisms. Historically, the acidified 
chlorinated effluent at Amlwch (Anglesey) has 
been shown to affect subtidal reef communities 
but this is no longer operational (Hoare and 
Hiscock, 1974). Oil spill events typically affect 
intertidal communities and very shallow subtidal 
areas. In times past, oysters were affected by 
TBT and these species do occur on certain reef 
habitats.

De-oxygenation is very rarely observed on 
subtidal rock and is likely to occur as a result of 
finfish aquaculture activities and where deep 
basins become isolated from oxygenated water, 
often seasonally or sporadically (Gillibrand et al., 
2007). This may occur at the heads of sealochs 
in rockbound lagoons and effects have been 
demonstrated in a flooded seawater quarry in 
west Wales (Hiscock and Hoare, 1975).

Dissolved nutrient inputs are likely to affect 
subtidal rocky habitats in inshore areas, 
especially inlets. Inlets where significant subtidal 
reefs occur tend to be rias and fiord/fiordic 
systems found in the western UK. Increased 
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nutrient levels, combined with higher water 
temperatures in enclosed waterbodies, may 
result in algal blooms that, when they die 
and sink to the bottom, will cause damage 
to subtidal rocky habitats. Patterns of organic 
enrichment affecting subtidal rocky habitats 
follow those of nutrient enrichment with 
additional inputs from aquaculture in western 
Scottish sealochs and the Northern Isles (a likely 
small overlap with sublittoral reefs).

Litter

Litter occurs on the subtidal rocky seabed in 
low concentrations and ranges in scale from 
lost fishing gear (commercial and recreational) 
and plastic waste through to ships. The impact 
is thought to be extremely low for this habitat 
type. Lost fishing nets and pots can nevertheless 
entangle among rocky seabed and still 
continue to fish effectively, catching demersal 
fish and invertebrates in a process known as 
‘ghost fishing’ (Figure 3.36) (Eno et al., 1996). 
Lost fishing tackle may also locally ensnare 
crustaceans and sessile organisms at popular 
angling sites. In most cases, litter is not removed 
but much eventually finds its way onto the shore.

Figure 3.36  Lobster entangled in discarded fishing 
gear. Image: Keith Hiscock, 2006.

Case Study 9: 
The spread of the non-indigenous alga 
Sargassum muticum around the UK 

The first drifting fronds of wireweed (Sargassum 
muticum) on the UK coast were recorded near 
Portsmouth in 1971 and the first attached 
specimens were discovered in 1973 at 
Bembridge on the Isle of Wight. From 1976, 
S. muticum rapidly spread both east and west 
along the English Channel. Dispersal along the 
Welsh coast continues with plants being sighted 
in North Wales by 2006. Meanwhile, in Northern 
Ireland, S. muticum was first seen in Strangford 
Lough in 1995. It was not recorded outside 
Strangford Lough until 2005 when it was 
found in Carlingford Lough and subsequently 
in a number of other sites. In the Republic of 
Ireland, S. muticum was recorded for the first 
time in 2001; it is now found around the Irish 
coast. The first reports of S. muticum in Scotland 
were in 2004 and by 2007 populations had 
been found at a number of sites in the Firth of 
Clyde. Dispersal along the Scottish west coast 
has been rapid. Recent survey work (summer 
2008) showed that S. muticum is widespread 
throughout the Firth of Clyde, locally forming 
dense stands. A public sightings campaign in 
2008 extended knowledge of its distribution, 
with sightings all the way from the Solway 
Firth as far north as Loch Sunart and the Isle of 
Skye. S. muticum is likely to continue spreading 
northwards along the Scottish west coast 
in the coming years, as suitable habitats are 
widespread.
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Figure 3.37  Distribution of Sargassum muticum sightings since 1973. Data have been extracted from JNCC’s 
Marine Recorder database, DASSH, Phycological Society and Harries et al. (2007) (Ireland/Scotland/France). No 
current Irish or French data were available at the time the case study was prepared. Grey dots indicate sites 
from earlier periods.

1991 - 19951986 - 19901973 - 1985

2006 - 20082001 - 20051996 - 2000
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Hydrological changes (local)

Marine construction may locally affect the 
distribution of particular species by altering 
or restricting water flow rates (e.g. through 
building of breakwaters, harbours, causeways, 
jetties, bridge footings etc.). There are very few 
examples where substantial hydrological changes 
have occurred on subtidal rocky habitats as a 
result of anthropogenic activities. There have 
been some changes in hydrology in major 
harbour complexes, especially ria systems such 
as Plymouth Harbour and Milford Haven where 
subtidal rock is more prevalent. Many of these 
developments occurred more than 100 years 
ago and affect only a relatively small proportion 
of subtidal rock within the Regional Sea. The 
proposed Severn Barrage has the potential to 
cause hydrological changes to subtidal rock and 
biogenic reef communities in the Severn Estuary 
and some smaller marina proposals may have 
comparable localized effects. Causeway systems 
in the Outer Hebrides and barriers in Orkney 
have also caused some hydrological changes to 
subtidal rock but the effects on this habitat are, 
again, very small scale. Proposals for renewable 
energy developments in northern Scotland and 
Northern Ireland have the potential to increase 
the hydrological effects on subtidal rocky 
habitats.

Power stations generally have very localized 
thermal effects on subtidal reef where the 
habitat occurs concurrently with the outfall. 
There is currently no evidence of changing 
salinity affecting subtidal rocky habitats.

Climate change

Rising ambient temperatures are the most likely 
immediate effect of climate change on subtidal 
rocky habitats (see also UKMMAS, 2010a, 
Section 3.2: Temperature). As in intertidal 
rocky habitats, this is likely to lead to changes 

in community structure as species ranges shift 
within UK waters, either polewards or to deeper 
water (Hiscock et al., 2004). Evidence for range 
extensions is poor at present due to lack of 
monitoring activity. With warming waters, 
subtidal rocky habitats will be modified but 
not damaged if communities are functionally 
intact. Biogenic reefs built by horse mussels 
(M. modiolus) are at the southernmost limit of 
their range in the Irish Sea, and these habitats 
may therefore be lost as a result of warming 
waters in this region. The likely implication for 
other biogenic reef habitats with a restricted 
geographical distribution in the UK, such as 
serpulid reefs found at only two locations on the 
west coast of Scotland, are currently unknown. 
Some non-indigenous species may spread more 
rapidly and increase their dominance in certain 
habitats with rising temperatures.

In addition to rises in ambient temperature, 
rising CO

2
 concentrations in seawater will 

probably lead to increased acidification of 
marine environments (see also UKMMAS, 2010a, 
Section 3.3: Carbon Dioxide and Acidification). 
This will eventually have a negative impact on 
many hard-shelled marine organisms (e.g. corals, 
molluscs, crustaceans, various phytoplankton 
species) and their associated food webs (IPCC, 
2007). 

3.1.4.4.5 Results of the assessment of pressures 
on subtidal rocky habitats

Results of the assessment process are 
summarised in Table 3.25 (see also Section 
3.1.4.1 for further details). More detailed 
information on underlying assessments of the 
impact of individual pressures on each habitat 
has been collated in Table A3 in Annex 1, at 
the end of Section 3.1. The main conclusions 
on impacts on subtidal rock and biogenic reefs 
include the following:
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Table 3.25  Regional assessment for subtidal rocky habitats in UK waters. Note that statements on confidence 
and recent and future trends have been derived using a set of guidelines explained in Section 3.1.4.1.

Key pressure types What the evidence shows Overall 
Current 
Status 
Assessment

Confidence 
in overall 
assessment

Overall 
recent 
trends in 
condition

Overall 
expected 
future trends 
in condition

Region 1: Northern North Sea

Removal of species 
(target and non-target)

Impacts of mobile benthic fishing gear on 
boulders and biogenic reefs (damage, loss, 
removal of species)

Limited Area 
Impacted

High Stable Stable

Local habitat loss due to marine 
construction, dredging

Region 2: Southern North Sea

Removal of species 
(target and non-target)

Impacts of mobile benthic fishing gear on 
boulders and biogenic reefs (damage, loss, 
removal of species)

Limited Area 
Impacted

High Stable Stable

Habitat damage

Habitat loss Local habitat loss due to marine 
construction, dredging

Region 3: Eastern Channel

Removal of species 
(target and non-target)

Impacts of mobile benthic fishing gear on 
boulders and biogenic reefs (damage, loss, 
removal of species)

Limited Area 
Impacted

High Stable Stable

Habitat damage Local habitat loss due to marine 
construction, dredging

Region 4: Western Channel and Celtic Sea

Removal of species 
(target and non-target)

Impacts of mobile benthic fishing gear on 
boulders and biogenic reefs (damage, loss, 
removal of species)

Limited Area 
Impacted

High Stable Stable

Local habitat loss due to marine 
construction, dredging

Region 5: Irish Sea

Removal of species 
(target and non-target)

Impacts of mobile benthic fishing gear on 
boulders and biogenic reefs (damage, loss, 
removal of species)

Limited Area 
Impacted

High Stable Stable

Habitat damage

Region 6: Minches and Western Scotland

Removal of species 
(target and non-target)

Impacts of mobile benthic fishing gear on 
boulders and biogenic reefs (damage, loss, 
removal of species)

Limited Area 
Impacted

High Stable Stable

Region 7: Scottish Continental Shelf

Removal of species 
(target and non-target)

Impacts of mobile benthic fishing gear on 
boulders and biogenic reefs (damage, loss, 
removal of species)

Limited Area 
Impacted

High Stable Stable

Region 8: Atlantic North-West Approaches

No pressure thought to 
affect ≥1% of Subtidal 
Rock in this area

Impacts of mobile benthic fishing gear on 
boulders and biogenic reefs (damage, loss, 
removal of species)

Limited Area 
Impacted

High Declining Declining
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• Subtidal rocky habitats harbour rich benthic 
communities that have altered little over the 
years at the scale of Regional Seas. Most 
rocky habitats have largely avoided significant 
physical damage as their complex topography 
can damage many types of mobile fishing gear 
and these fisheries tend to avoid such habitats 
where possible.

• Inevitably, some areas of subtidal rocky 
habitats and their associated communities 
have been permanently damaged or removed 
by mobile fishing gear. The remaining 
substratum has a much reduced structural 
complexity and is often unable to sustain the 
same diverse community as it did prior to the 
damage. Some long-lived and slow-growing 
sessile species may disappear and not recover 
for considerable periods (decades or more), if 
ever.

• Biogenic reefs such as those built by horse 
mussels Modiolus modiolus are easily 
damaged by physical disturbance and some 
reefs have been permanently lost. The extent 
of loss or damage to reefs of the ross worm 
Sabellaria spinulosa in the North Sea, for 
example, has been estimated as high but it is 
not possible to quantify, as data from pristine 
conditions are not available. However, the 
worm is a fast-growing and rapidly-colonising 
species so that recovery potential is high given 
suitable environmental conditions.

• There is very little information on the effects 
of contaminants or increases in nutrient 
concentrations or siltation on reef habitats, 
but damage on the open coast at least is 
believed to be small.

3.1.4.5 Shallow subtidal sediments

3.1.4.5.1 Habitat description

Shallow subtidal sediments include habitats of 
shingle (mobile cobbles and pebbles), gravel, 
sand and mud or any combination of these 
that occur in shallow waters (Figure 3.38). The 
definition of ‘shallow’ applied here extends 
from the Lowest Astronomical Tide mark down 
to the depth at which waves no longer affect 
the seabed, called the wave-base. This typically 
occurs at 50 to 70 m depth in UK waters 
(Connor et al., 2004, 2006) and this habitat 
is therefore not limited to nearshore waters. 
This definition includes saline lagoons, which 
are coastal waterbodies partially separated 
from the sea by natural or artificial barriers, 
and which retain a portion of their seawater 
at low tide. Biogenic reefs among shallow 
subtidal sediments, while often composed of 
aggregated sediment and ephemeral in nature, 
are structurally more similar to subtidal rocky 
habitats and are described under that habitat 
category (see Section 3.1.4.4). Table 3.26 
describes the various ‘listed habitats’ that 
overlap with, contain or fall within the broad 
category of shallow subtidal sediments.

Figure 3.38  Shallow subtidal sediments with 
lugworm casts. Image: Tim Hill, 1995.
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3.1.4.5.2 Physical character and biological 
relevance

Shallow subtidal sediments cover extensive 
areas around the UK (Figures 3.39 and 3.40) 
and are home to many commercially exploited 
species of fish and invertebrates (particularly 
flatfish and bivalves such as scallops, razor 
clams, and oysters). The small-scale structure 
and distribution of the habitats are affected by 
availability of material, wave action and tidal 
water movements, particularly in estuaries 
(Connor et al., 2004). In areas of continued 
unidirectional water movements, for example, 
sandy and mixed sediments may develop into 
semi-permanent fields of ripples and troughs. 
Generally, areas of more stable sediments allow 
complex communities to develop.

Coarse, stable sediments are often characterised 
by relatively robust species of polychaete 
worms, large echinoderms, surface-dwelling 
bivalves and motile crustaceans, as well as 
sessile epifaunal organisms that attach directly 

to the substrate. Sandy sediments, which 
tend to occur where strong water movement 
prevents the settlement of finer sediments, host 
less diverse faunal assemblages, consisting of 
echinoderms, burrowing bivalves and polychaete 
worms. Similarly, muddy habitats occurring in 
low-energy environments contain polychaete 
worms, burrowing anemones and echinoderms, 
while those in deeper water may also contain 
large-bodied burrowing species such as Norway 
lobster (Nephrops norvegicus) and fragile 
suspension feeders such as seapens.

Estuaries are particularly challenging 
environments to the benthos, due to the 
constant changes in salinity, high turbidity and 
high rates of sediment deposition. Communities 
present in such environments tend to have 
limited numbers of specialised species that occur 
in large numbers, such as bivalve molluscs (e.g. 
blue mussel M. edulis and Baltic tellin Macoma 
baltica), oligochate and polychaete worms (e.g. 
Hediste diversicolor), and crustaceans (e.g. 
the amphipod Corophium volutator). Where 

Table 3.26  Listed habitats that are associated with shallow subtidal sediments.

Features included under  
EU Habitats Directive, Annex 1 

Habitats identified as ‘threatened or 
declining’ under the OSPAR Convention

Priority Habitats identified under the UK 
BAP process

H1110: Sandbanks which are slightly 
covered by sea water all the time

Subtidal sands and gravels

Sheltered muddy gravels

Zostera beds (subtidal) Seagrass beds (subtidal)

Maerl beds Maerl beds

H1130: Estuaries

H1150: Coastal lagoons Saline lagoons

H1160: Large shallow inlets and bays

Ostrea edulis beds Ostrea edulis (species BAP)a

File shell beds

Seapens and burrowing megafauna Mud habitats in deep water

a The definition of this species BAP includes all oysters, regardless of whether they occur in sufficient densities to qualify as a ‘bed’ under the OSPAR 
‘Threatened or Declining Habitat’ definition.
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Figure 3.39  Survey map of shallow subtidal sediments throughout UK waters. Points are extracted from 
JNCC’s Marine Recorder database as well as recent CEFAS survey data. Polygons are derived from habitat maps 
collated by the MESH project. The green points representing macrophyte-dominated subtidal sediments are the 
centroids (centre points) of the polygons for this subcomponent. They have been converted to points to make 
the small polygons more visible at this scale.

Regional Seas

Shallow Coarse and Mixed Sediments

Shallow Sands

Shallow Muds

Shallow coarse and mixed sediments

Shallow sands

Shallow muds

Macrophyte-dominated subtital sediments

No subcomponent assigned
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Figure 3.40  Modelled map of shallow subtidal sediments throughout UK waters. Note that shallow sediments 
are defined as those which are disturbed by waves, which will depend on both the wavelength and the depth 
at any particular point (see Section 3.1.2.1). See Section 3.1.3.1.1 for a review of differences between ‘modelled’ 
and ‘survey’ maps.

Regional Seas

Shallow Coarse and Mixed Sediments

Shallow Sands

Shallow Muds
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shallow subtidal sediments are sufficiently stable 
and within reach of sunlight, communities 
are dominated by seagrasses, maerl (coralline 
red algae) or seaweeds (Connor et al., 2004). 
Seagrass and maerl beds are of biological 
and conservation interest due to their roles in 
stabilising the sediment and providing habitats 
for many other species. Species listed under 
conservation legislation that are dependent on 
shallow subtidal sediment habitats are identified 
in Table 3.27.

3.1.4.5.3 Distribution and extent

Large expanses of shallow subtidal sediments 
occur around the UK, particularly in the 
Southern North Sea (e.g. the Dogger Bank area), 
the English Channel and the Celtic and Irish 
seas (Figures 3.39 and 3.40). Other Regional 
Seas, such as the Northern North Sea, only 
have a narrow band of this habitat adjacent to 
the shore. The distribution of shallow subtidal 
sediments is patchy in waters surrounding 
western and northern Scotland, due to uneven 
underwater topography. Sands, gravels and 
mixed sediments are most common in these 
areas, with muds accumulating locally (e.g. 
the Irish Sea and the Minches and Western 
Scotland).

3.1.4.5.4 Relevant pressures

Shallow subtidal sediments are impacted by 
several pressures. The impacts, if any, on shallow 
subtidal sediment habitats associated with each 
pressure are described below (organised by 
pressure theme – see Table 3.10), and represent 
a summary of the conclusions reached during 
the Regional Assessment process. Regional 
variability in distribution and/or severity of 
impacts has been indicated.

Habitat loss

Shallow subtidal sediment habitats are lost or 
reduced in extent as a result of several activities, 
such as removal and disposal of sediment during 
dredging operations, aggregate extraction or 
the construction of permanent structures, such 
as harbour walls, ports, windfarms and oil and 
gas platforms. In addition, land reclamation and 
infill of coastal lagoons has historically been 
extensive, particularly in the Southern North Sea 
and the Eastern Channel. Extraction activities 
particularly affect subtidal sands and mixed 
sediments, which are commercially extracted 
for building materials and beach replenishment. 
Such extraction and dredging activities, although 
intensive, have relatively small footprints (Crown 
Estate, 2008).

Habitat damage

Damage of shallow subtidal sediments can occur 
through various means, including aggregate 
extraction of sediments, marine construction 
activities (including those related to oil and 
gas extraction and wind farms), dredging, and 
fisheries. Apart from removing the sediment, 
these activities may affect subtidal habitats 
through modification of the sediment structure 
(changes to particle size and bed structure 
following the disturbance), as well as through 
increasing the amount of suspended sediments, 
leading to increased turbidity, which may affect 
photosynthesis as well as the feeding and/or 
respiratory apparatus of invertebrates (Iannuzzi 
et al., 1996; SOAFD, 1996). Changes to siltation 
rates may also be caused by increased sediment 
loads in rivers due to destructive forestry and/
or farming practices, exacerbated by extreme 
weather events. Widespread disturbance of 
sediment, particularly in industrialised estuaries, 
may also lead to remobilisation of pollutants 
such as heavy metals (Howell, 1985). Finally, 
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Table 3.27  Species listed under particular conservation drivers occurring among, and dependent on, UK shallow 
subtidal sediment habitats. Note that the Regional Sea numbering scheme in this table corresponds to the 
amalgamated eight Regional Seas, rather than the 11 which were originally used to assess status of habitats 
(see Section 3.1.2.1.5).

Group Name Favoured habitat Region. Conservation driver

Rhodophytes 
(red algae)

Bearded red seaweed 
(Anotrichium barbatum)

Very local on coarse and mixed 
sediments in Wales and southern 
England

4, 5 UK BAP species

A red seaweed (Cruoria 
cruoriaeformis)

On subtidal maerl beds in western 
and southwest England and Wales

4, 5 UK BAP species

A red seaweed 
(Dermocorynus montagnei)

Local on coarse and mixed sediments 
in southwest England, Wales and 
western Scotland

4, 5, 6 UK BAP species

Maerl (Lithothamnion 
corallioides)

Local along southwest England and 
Wales

4, 5, 6 EU Habitats Directive Annex V; 
UK BAP species

Maerl (Phymatolithon 
calcareum)

Abundant off western Scotland, local 
elsewhere along western England 
and Wales

3, 4, 5, 
6, 7

EU Habitats Directive Annex V; 
UK BAP species

Stoneworts Baltic stonewort (Chara 
baltica)

Very locally in saline lagoons 2, 5, 6, 7 UK BAP species

Foxtail stonewort 
(Lamphrothamnium 
papulosum)

Very locally in saline lagoons 
(southern England, Western Isles)

3, 6, 7 UK BAP species

Bird’s nest stonewort 
(Tolypella nidifica)

Very locally in saline lagoons 
(Western Isles)

6, 7 UK BAP species

Vascular 
plants

Dwarf seagrass (Zostera 
noltii)

Brackish or intertidal sediments in 
sheltered waters around UK

1, 2, 3, 4, 
5, 6, 7

Main component of OSPAR 
habitat; UK BAP habitat

Common seagrass (Zostera 
marina/angustifolia)

Shallow subtidal sediments in 
sheltered waters around UK

1, 2, 3, 4, 
5, 6, 7

Main component of OSPAR 
habitat; UK BAP habitat

Cnidarians 
(corals, sea 
anemones, 
jellyfish)

Scarce tube-dwelling 
anemone (Arachnanthus 
sarsi)

Occurs among sandy or muddy 
sediments in western Scotland

6 UK BAP species

Timid burrowing anemone 
(Edwardsia timida)

Among sand or gravel in northern 
Irish Sea and western Scotland

5, 6 UK BAP species

Fireworks anemone 
(Pachycerianthus 
multiplicatus)

Muddy sediments off western and 
northern Scotland

6, 7 UK BAP species

Brackish water hydroid 
(Pachycordyle navis)

Only known from Widewater 
Lagoon, Essex

2 Wildlife and Countryside Act 
(Schedule 5); UK BAP species; 

Tall seapen (Funiculina 
quadrangularis)

Muddy sediments off western and 
northern Scotland

6, 7 UK BAP species

A stalked jellyfish (Haliclystus 
auricula)

Among seagrasses off western 
England, Wales and western Scotland

4, 5, 6, 7 UK BAP species

A stalked jellyfish 
(Lucernariopsis campanulata)

Among seagrasses off England, 
Wales and Scotland

1, 2, 3, 4, 
5, 6, 7

UK BAP species
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Table 3.27  continued

Group Name Favoured habitat Region. Conservation driver

Annelid 
worms

Lagoon sandworm 
(Armandia cirrhosa)

Muddy, shingle or sandy sediments 
in brackish water lagoons along 
southern England

3, 4 Wildlife and Countryside Act 
(Schedule 5); UK BAP species

Tentacled lagoon worm 
(Alkmaria romijni)

Muddy sediments in lagoons and 
sheltered estuaries

2-4 Wildlife and Countryside Act 
(Schedule 5)

Crustaceans Lagoon sand shrimp 
(Gammarus insensibilis)

Among algae in coastal lagoons, 
locally in southern England and 
Wales

2, 3, 4 Wildlife and Countryside Act 
(Schedule 5); UK BAP species

Molluscs 
(snails, 
bivalves etc.)

Fan mussel (Atrina fragilis) Muddy or mixed sediments, mainly 
off southwestern England, western 
and northern Scotland

4, 5, 6, 7 Wildlife and Countryside Act 
(Schedule 5); UK BAP species

Icelandic cyperine (Arctica 
islandica)

Sandy or muddy sediments 
throughout UK offshore waters

1, 2, 3, 4, 
5, 6, 7

OSPAR species

Edible oyster (Ostrea edulis) Firm sediments throughout UK 
waters, but concentrated in southern 
England, western Scotland

2, 3, 4, 5, 
6, 7

OSPAR species; UK BAP 
species

Lagoon sea slug (Tenellia 
adspersa)

Locally in coastal lagoons in south 
and southeastern England

2, 3 Wildlife and Countryside Act 
(Schedule 5); UK BAP species

Sharks/rays Angel shark (Squatina 
squatina)

Extremely rare along southern and 
southwestern coasts of England

3, 4 OSPAR species; UK BAP 
species

Common skate (Dipturus 
batis)

Extremely rare around most of UK 1, 2, 3, 4, 
5, 6, 7

OSPAR species; UK BAP 
species

Spotted ray (Raja montagui) On sediments in North, Celtic and 
Irish seas

1, 2, 3, 
4, 5

OSPAR species

White skate (Rostroraja alba) Extremely rare off southern UK 3, 4 OSPAR species; UK BAP 
species

Thornback skate (Raja 
clavata)

On sediments around UK 1, 2, 3, 4, 
5, 6, 7

OSPAR species

Undulate ray (Raja undulata) Extremely rare off southern UK 3, 4 UK BAP species

Bony fish Atlantic sturgeon (Acipenser 
sturio)

Extremely rare around most of UK 1, 2, 3, 4, 
5, 6, 7

EU Habitats Directive (Annex 
2, 4, 5); OSPAR species; 
Wildlife and Countryside Act 
(Schedule 5); UK BAP species

Common eel (Anguilla 
anguilla)

Among shallow subtidal sediments, 
widely distributed around UK shores

1, 2, 3, 4, 
5, 6, 7

OSPAR species; UK BAP 
species

Atlantic cod (Gadus morhua) Among coastal sediments, widely 
distributed around UK shores

1, 2, 3, 4, 
5, 6, 7, 8

OSPAR species; UK BAP 
species

Whiting (Merlangius 
merlangus)

Among coastal sediments, widely 
distributed around UK shores

1, 2, 3, 4, 
5, 6, 7, 8

UK BAP species

Lesser sandeel (Ammodytes 
marinus)

Widely distributed around UK shores 1, 2, 3, 4, 
5, 6, 7

UK BAP species
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smothering of habitats occurs over a larger area 
when large amounts of material (e.g. screened 
discards or dredge spoil) are dumped.

Owing to the widespread distribution of mobile 
fishing activities targeting benthic species (e.g. 
beam trawling, mechanised scallop dredging), 
habitat damage caused by these pressures is 
likely to be more extensive than that caused 

by other, more localised, activities (Eno et al., 
1996; Ball et al., 2000; ICES, 2003). Particularly 
intensive bottom fishing activity occurs in 
the Southern North Sea and Eastern Channel 
(Eastwood et al., 2007; Cefas, unpublished 
data). The impacts of bottom fishing on shallow 
subtidal sediments include the actual damage 
and removal of species in the habitat, causing 
changes in the structure as well as changes 

Table 3.27  continued

Group Name Favoured habitat Region. Conservation driver

Long-snouted seahorse 
(Hippocampus guttulatus)

Among algae and seagrasses 
in shallow coastal waters along 
southern and southwestern England, 
Wales, Orkney and Shetland

2, 3, 4, 5, 
6, 7

OSPAR species; UK BAP 
species

Short-shouted seahorse 
(Hippocampus 
hippocampus)

Among algae and seagrasses 
in shallow coastal waters along 
southern and southwestern England,

2, 3, 4 OSPAR species; UK BAP 
species

Plaice (Pleuronectes platessa) Among shallow subtidal sediments, 
widely distributed around UK shores

1, 2, 3, 4, 
5, 6, 7

UK BAP species

Sole (Solea vulgaris) Among shallow subtidal sediments, 
widely distributed around UK shores

1, 2, 3, 4, 
5, 6, 7

UK BAP species

Monkfish (Lophius 
piscatorius)

On sediments around UK; also on 
continental slope

1, 2, 3, 4, 
5, 6, 7, 8

UK BAP species

Birds Greater scaup (Aythya 
marila)

Winters locally in estuaries and 
coastal waters throughout UK

1, 2, 4, 5, 
6, 7

EU Birds Directive (Annex 2); 
Wildlife and Countryside Act 
(Schedule 5); UK BAP species

Common scoter (Melanitta 
nigra)

Winters locally in large groups in 
southwest and northern England, 
Wales and Scotland

1, 4, 5, 
6, 7

Bonn Convention (Schedule 
2); EU Birds Directive (Annex 
2); Wildlife and Countryside 
Act (Schedule 1); Wildlife 
(Northern Ireland) Order 
(Schedule 1); UK BAP Species

Velvet scoter (Melanitta 
fusca)

Winters locally in large groups in 
southeastern and northern England 
and Scotland

1, 2, 3, 5 Bonn Convention (Schedule 
2); EU Birds Directive (Annex 
2); Wildlife and Countryside 
Act (Schedule 1);

Common eider (Somateria 
mollissima)

In coastal waters around UK; breeds 
mainly in north, winters along 
southern coasts

1, 2, 3, 4, 
5, 6, 7

Bonn Convention (Schedule 
2); EU Birds Directive (Annex 2)

Long-tailed duck (Clangula 
hyemalis)

Winters along northern and eastern 
UK coasts

1,2, 5, 
6, 7

Bonn Convention (Schedule 
2); EU Birds Directive (Annex 
2); Wildlife and Countryside 
Act (Schedule 1)
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in the function, due to the loss or decline of 
important functional species such as bioturbators 
(Olsgard et al., 2008) and structural species such 
as erect epifauna (e.g. seapens; Jennings and 
Kaiser, 1998). Subtidal seagrass beds are also 
affected by anchoring, which may disrupt their 
root systems (Tyler-Walters and Wilding, 2008).

Species-level pressures (distribution, 
population size)

Activities in shallow subtidal sediments that 
result in significant damage due to the removal 
of species are all related to fishing, including 
benthic trawling, hydraulic dredging, potting/
creeling, recreational fishing, set netting and 
shellfish harvesting (e.g. Kaiser et al., 2002; 
ICES, 2003). Other activities such as tourism 
and recreation, bioprospecting and seaweed 
harvesting occur only on relatively small scales. 
Fishing activities in shallow subtidal sediments 
are common and widespread. However, there 
is a spatial differentiation in the types of fishing 
gear used; recreational fisheries and creel 
capture are more common in areas near to 
the coast, whereas beam trawling and scallop 
dredging are more dominant further offshore. 
Mortality rates of both target and non-target 
species also vary with gear type. Target species 
include scallops (Pecten maximus), brown 
shrimp (Crangon crangon) and Norway lobster 
(Nephrops norvegicus), as well as many flatfish 
and demersal fish species (e.g. Atlantic cod, 
Gadus morhua). Excessive exploitation has 
had a negative impact on the abundance and 
age structure of several populations of these 
commercially important species (Jennings and 
Kaiser, 1998).

Removal of key structural or functional species 
from a habitat will have knock-on effects on 
the whole community, such as a reduction in 
competition and predation pressures on lower 

trophic levels. Removal of species such as whelks 
and crabs, which are detritivores, can lead to 
population increases of predatory species like 
starfish. Although many species within this 
habitat are able to reproduce and grow quickly, 
regeneration of an impoverished community 
could take considerable time (e.g. lobsters, 
crawfish, oyster beds; Piscoweb, 2008).

Species-level pressures (condition)

A number of non-indigenous species of 
invertebrates have been introduced to UK 
coastal environments, either as a result of being 
imported for aquaculture or by accident through 
transport on ships’ hulls or in ballast water (Eno 
et al., 1997). In shallow subtidal sediments, the 
most widely distributed species include slipper 
limpets (Crepidula fornicata) and the American 
oyster drill (Urosalpinx cinerea). C. fornicata, in 
particular, has been reported to alter sediment 
characteristics by removing a huge volume of 
suspended organic material from the water 
column, and depositing that filtered material 
on the bottom as pseudofaeces. Both limpet 
and oyster drill have a negative effect on 
native and cultivated oyster beds. The slipper 
limpets can smother large areas of habitat, 
changing the structure of the sediment which 
prevents subsequent settlement of oyster larvae, 
while the oyster drill preferentially preys upon 
indigenous and introduced oysters (JNCC, 2002). 
In addition, large numbers of C. fornicata may 
cover maerl bed habitats, causing the interstices 
of the maerl bed to become clogged with silt. 
This can lead to the maerl dying off, dramatically 
altering associated communities (Grall and Hall-
Spencer, 2003). Marine construction may affect 
the distribution of some species by altering 
or restricting water flow rates on which they 
depend for dispersion or reproduction (e.g. 
through building of causeways, dams etc.). 
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There are no cases of successful eradication of 
any non-indigenous species in the UK marine 
environment.

Pollution and other chemical changes

Benthic organisms inhabiting shallow subtidal 
sediments are at risk from different kinds 
of pollutants, which typically reach these 
habitats through point discharges as well 
as through diffuse atmospheric and riverine 
pathways. Heavy metals, hydrocarbons and 
persistent synthetic organic chemicals (e.g. 
TBT, pesticides, antibiotics and PCBs) are of 
particular importance as these substances 
are known to cause a variety of sublethal to 
lethal effects in many marine organisms. In 
addition, bioaccumulation may occur in species 
at higher trophic levels such as fish, birds and 
marine mammals. Depending on the types and 
concentration of the pollutants in question, 
benthic biodiversity may be reduced, resulting in 
the development of communities composed only 
of pollution-tolerant organisms. Pollutant levels 
are described in more detail in the CSSEG Feeder 
Report (UKMMAS, 2010c).

Nutrient and organic enrichment of shallow 
subtidal sediments, caused by discharges of 
organic waste from aquaculture operations, 
sewage treatment works and diffuse agricultural 
runoff, can lead to rapid deterioration of 
adjacent communities. This is largely due to 
decreasing oxygen levels associated with the 
decomposition of both the discharged materials 
and biomass of opportunistic algae resulting 
from increased nutrient input. In extreme cases 
this can lead to the suffocation of large numbers 
of benthic invertebrates, altering the entire 
benthic community (Gowen and Bradbury, 1987; 
Naylor et al., 2000; Hall-Spencer et al., 2006).

Litter

Where litter occurs in large amounts, its 
effects may include the smothering of seagrass 
and maerl beds, as well as derelict fishing 
gears continuing to capture animals (‘ghost 
fishing’). Large pieces of litter on the seabed 
may also cause a local scouring effect. In 
addition, microscopic plastic particles, which 
are now known to be widespread in the marine 
environment as a result of wear and tear of 
discarded plastics, have been shown to contain 
elevated levels of pollutants such as PCBs, 
through adsorption to particle surfaces from 
seawater (e.g. Mato et al., 2001; Thompson et 
al., 2004).

Hydrological changes (local)

Marine construction may affect shallow subtidal 
sediments, such as maerl beds, by altering 
or restricting water flow rates (e.g. through 
building of causeways, dams etc.). However, 
the impact of individual obstacles is likely to 
be very localized and limited (seabed footprint 
and shading), especially in comparison to 
naturally occurring tidal regimes and storm 
events. Nonetheless, coastal infrastructure may 
lead to changes in sedimentation and erosion 
rates, accompanied by an increase in the 
concentrations of suspended sediment in the 
water column which can reduce photosynthesis 
of benthic plants such as seagrasses. In addition, 
hard flood defence structures have hindered the 
evolution of coastal lagoons along significant 
parts of the eastern and southern English 
coastline by changing intertidal sediment 
erosion and sedimentation rates and preventing 
maintenance and natural regeneration 
of lagoon systems (French, 2001; Natural 
England, unpublished data). Further details on 
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sedimentary cycles are provided in the OPEG 
Feeder Report (UKMMAS, 2010a, Section 3.8: 
Sedimentary Processes and Morphology).

Climate change

Increasing ambient water temperatures resulting 
from human assisted climate change are likely 
to have an adverse effect on the communities 
inhabiting shallow subtidal sediments (Hulme 
et al., 2002; Jenkins et al., 2007; see also 
UKMMAS, 2010a, Section 3.2: Temperature). 
As in intertidal habitats, this could lead to 
considerable changes in the composition of 
benthic assemblages through a combination of 
recruitment of species tolerant of warmer waters 
and the possible disappearance of heat-stressed 
boreal species (see Mieszkowska et al., 2005). 
However, there is insufficient information to 
accurately assess the current or future impacts 
of changes to benthic communities in shallow 
subtidal sediments.

Although rising sea levels as a result of climate 
change will not seriously impact shallow 
subtidal sediments as a whole, the presence of 
immobile coastal defence structures is causing 
the deterioration of English and Welsh lagoons, 
by preventing natural landward movement in 
response to rising sea levels (a phenomenon 
known as coastal squeeze; Doody, 2001; see 
also UKMMAS, 2010a, Section 3.5: Sea Level).

In the longer term, rising CO
2
 concentrations 

in seawater will lead to increased acidification 
of marine environments. This is likely to have a 
negative impact on many hard-shelled marine 
organisms (e.g. corals, molluscs, crustaceans, 
various plankton species) and their associated 
food webs (IPCC, 2007; MCCIP, 2008; see also 
UKMMAS, 2010a, Section 3.3: Carbon Dioxide 
and Acidification).

Case Study 10: 
Cumulative effects of aggregate extraction 
on shallow subtidal sediments 

Each year, sand and gravel is dredged from the 
seabed around the UK as a source of aggregate 
for the construction industry. The localised 
distribution of suitable marine aggregate 
deposits has led to intense extraction activity 
in specific localities. The number of extraction 
licences that have been awarded has led to 
concerns regarding the potential for cumulative 
environmental impacts.

Selective screening of sediment onboard a 
dredger increases the concentration of the 
desired gravel fraction by discarding the 
unwanted sandy fraction overboard. The 
associated sediment plumes that descend 
from active dredgers settle close to the site of 
dredging. Prolonged localised dredging and 
screening for gravel may alter the sediment 
profile of the nearby benthic environment. 
Knowledge on the cumulative impacts of such 
intensive dredging operations is limited. The 
potential for cumulative environmental effects 
arising from sustained aggregate extraction 
at Cross Sands (off Great Yarmouth, southern 
North Sea) using an eight-year dataset has been 
investigated.

Results from analyses on data of both biological 
and environmental parameters suggest a 
distinct yet localised effect after sustained gravel 
extraction, with impacted sediments appearing 
more physically homogeneous and faunistically 
impoverished than undisturbed sediments 
(Figure 3.41). Despite such observations, 
significant impacts to the benthic infauna in 
any given year were not sustained. However, 
the magnitude of impact in almost every year 
would be enough to merit remedial intervention 
based on an existing model of measuring 
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acceptable levels of disturbance as a result of 
organic enrichment. Caution must be exercised 
in making any such recommendations, especially 
as there are presently no models specifically 
designed to assess the degree of acceptable 
disturbance from aggregate extraction.

Impacted benthic assemblages may take at 
least a decade to recover to pre-dredged levels 
where the remaining sediment profile has not 
been significantly altered. In areas of prolonged 
sediment screening, recovery to a similar pre-
dredged state may never occur, especially since 
an important structural and stabilising element 
of the sedimentary habitat has been removed. 
This does not preclude functional recovery of 
the benthic assemblage over shorter time scales. 
There remains a need to develop more relevant 
monitoring tools to better manage the activities 
of the marine aggregate extraction industry. 
More detailed information and explanatory 
figures is reported by Barrio Froján et al. (2008).

Figure 3.41  Temporal trends in sample means with 
95% confidence intervals of (a) the abundance A, (b) 
species richness S and (c) abundance/species richness 
index A/S for samples falling inside (i.e. treatment T) 
and outside ( i.e. reference R) the licensed aggregate 
extraction area.
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3.1.4.5.5 Results of the assessment of pressures 
on shallow subtidal sediment habitats

Results of the assessment process are 
summarised in Table 3.28 (see also Section 
3.1.4.1 for further details). More detailed 
information on underlying assessments of the 
impact of individual pressures on each habitat 
has been collated in Table A4 in Annex 1.

The main conclusions on impacts on shallow 
subtidal sediments include the following:

• Many of the activities in shallow subtidal 
sediments can cause damage in small, 
localised areas (e.g. aggregate extraction). 
Damage or change in the structure and 
function of the habitat due to fishing 
activities is potentially the most damaging and 
widespread activity. However, the degree of 
impact will depend on the type of gear used 
and the intensity.

• Owing to the intensity of beam trawling and 
scallop dredging, shallow subtidal sediments 
in the Northern North Sea, Southern North 
Sea and Eastern Channel are the most heavily 
impacted. Intensive beam trawling and scallop 
dredging have significant effects on both the 
structure and function of the habitat.

• Maerl is one of the most sensitive of the sub-
habitats in the shallow subtidal sediments 
broad habitat category . It is particularly 
sensitive to siltation from fish farming and the 
effects of scallop dredging. Seagrass beds are 
also affected by localised pressures such as 
anchor chain damage, siltation and nutrient 
enrichment.

• In the Southern North Sea and the Eastern 
Channel there have been extensive losses of 
coastal lagoons due to land claim/infilling. This 
loss is mainly historical with a large proportion 
believed to have occurred in the mid-20th 
century. However, it is very likely that the area 

Case Study 11: 
Anthropogenic activities impacting UK 
maerl beds 

Maerl beds consist of loose-lying coralline red 
algae (Corallinales, Rhodophyta) that can build-
up over millennia to create carbonate-rich gravel 
deposits supporting high benthic biodiversity 
(Haskoning, 2006). Maerl growth requires light 
for photosynthesis and usually occurs in areas 
with clear water and strong currents. The open 
structure of the maerl provides an important 
habitat for echinoderms (including brittlestars, 
sea urchins and sea cucumbers), bivalve 
molluscs and some anemones. Certain algae 
occur specifically on maerl. The conservation 
importance of maerl beds is increasingly 
recognised, not only because of their longevity 
and high biodiversity, but also due to potential 
benefits for commercial fisheries (Hall-Spencer 
et al., 2006). Maerl beds are most at risk from 
aquaculture and benthic fisheries, particularly 
scallop dredging.

Aquaculture

The environmental effects of marine cage fish 
farming are generally most prevalent within 
close proximity to the cage groups (Hall-Spencer 
et al., 2006). During periods of slow water flow, 
fish farm particulates will settle and can remain 
in seabed depressions. In maerl beds these 
particulates become trapped within the complex 
matrix of maerl thalli, causing it to become 
clogged with anoxic silt and eventually die off, 
out to 100 m from the cages (Hall-Spencer et 
al., 2006). This is consistent with laboratory 
evidence showing that maerl is particularly 
sensitive to siltation and lowered oxygen tension 
(Wilson et al., 2004). This damage is long-lasting 
because maerl is slow-growing and thus takes a 
long time to recover. Although fish farm cages 
are moved or left fallow for a period at the end 
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Figure 3.42  Maerl bed and inset maerl bed impacted 
by waste feed. Image: Jason Hall-Spencer.

Figure 3.43  Mean percentage + SE of live maerl in 
replicate 0.25 m2 quadrats taken at reference sites 
(n = 6) and on perpendicular transects at 0 m (n = 12), 
25 m (n = 12), 50 m (n = 12), 75 m (n = 6) and 100 m 
(n = 6) from three salmon farms in May/June 2003. 
Note that hard substratum but no maerl was found 
at 100 m from the South Uist farm (Hall-Spencer et 
al., 2006).
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of a production cycle, this is of limited benefit 
to maerl habitats as fallow periods are typically 
shorter than the required recovery period.

Scallop dredging

Major changes that have been reported from 
areas where scallops are dredged from maerl 
beds include the removal of the living maerl 
thalli from the biotope surface, the loss of 
the stabilising algae and the disruption of the 
structure of both the physical habitat and the 
community structure (Hily et al., 1992; Hall-
Spencer, 1995). Hall-Spencer and Moore (2000) 
reported that a single pass of a scallop dredge 
could bury and kill 70% of the living maerl as 
the dredge teeth can penetrate 10 cm into the 
maerl, crushing maerl fragments and smothering 
them with re-suspended sediments. Four months 
after dredging there were less than half as 
many live maerl thalli as in control un-dredged 
areas. There was evidence that the community 
structure was altered in favour of opportunistic 
species such as scavengers. Hall-Spencer and 
Moore (2000) concluded that maerl beds were 
particularly vulnerable to damage from scallop 
dredging.
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Table 3.28  Regional assessment for shallow subtidal sediments in UK waters. Note that statements 
on confidence and recent and future trends have been derived using a set of guidelines explained in 
Section 3.1.4.1.

Key pressure types What the evidence shows Overall 
Current 
Status 
Assessment

Confidence 
in overall 
assessment

Overall 
recent trends 
in condition 

Overall 
expected 
future trends 
in condition

Region 1: Northern North Sea

Removal of species 
(target and non-target)

Impacts of mobile fishing gears on 
sediment communities

Large Area 
Impacted

Low Stable Improving

Habitat damage

Habitat loss

Siltation rate changes

Organic enrichment Localised organic enrichment

Contamination by 
hazardous substances

Localised contamination of estuaries

Nitrogen and 
phosphorus enrichment

Localised elevated nutrient levels

Region 2: Southern North Sea

Removal of species 
(target and non-target)

Impacts of mobile fishing gears on 
sediment communities

Large Area 
Impacted

High Improving Improving

Habitat damage

Siltation rate changes Local loss and damage of habitat 
through aggregate extraction

Habitat loss Loss of coastal lagoons due to 
construction of coastal defence and 
other structures, impoundments, etc.

Contamination by 
hazardous substances

Localised contamination of estuaries

Organic enrichment Localised organic enrichment

Nitrogen and 
phosphorus enrichment

Localised elevated nutrient levels

Region 3: Eastern Channel

Removal of species 
(target and non-target)

Impacts of mobile fishing gears on 
sediment communities

Large Area 
Impacted

Low Unknown Improving

Habitat damage

Siltation rate changes Local loss and damage of habitat 
through aggregate extraction

Introduction of non-
indigenous species 
and translocations 
(competition)

Continued spread of slipper limpets 
(Crepidula fornicata)
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Table 3.28  continued

Key pressure types What the evidence shows Overall 
Current 
Status 
Assessment

Confidence 
in overall 
assessment

Overall 
recent trends 
in condition 

Overall 
expected 
future trends 
in condition

Habitat loss Loss of coastal lagoons due to 
construction of coastal defence and 
other structures, impoundments, etc.

Large Area 
Impacted

Low Unknown Improving

Contamination by 
hazardous substances

Localised contamination of estuaries

Organic enrichment Localised organic enrichment

Nitrogen and 
phosphorus enrichment

Localised elevated nutrient levels

Region 4: Western Channel and Celtic Sea

Removal of species 
(target and non-target)

Impacts of mobile fishing gears on 
sediment communities

Large Area 
Impacted

Low Unknown Stable

Habitat damage

Habitat loss

Introduction of non-
indigenous species 
and translocations 
(competition)

Continued spread of slipper limpets 
(Crepidula fornicata)

Contamination by 
hazardous substances

Localised contamination of estuaries

Organic enrichment Localised organic enrichment

Nitrogen and 
phosphorus enrichment

Localised elevated nutrient levels

Siltation rate changes Aggregate extraction

Region 5: Irish Sea

Removal of species 
(target and non-target)

Impacts of mobile fishing gears on 
sediment communities

Large Area 
Impacted

Low Stable Improving

Habitat damage

Siltation rate changes

Habitat loss

Contamination by 
hazardous substances

Localised contamination of estuaries

Organic enrichment Localised organic enrichment

Nitrogen and 
phosphorus enrichment

Localised elevated nutrient levels
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lost may represent over 25% of the former 
resource. Hard flood defence structures along 
significant parts of the east and south English 
coastline have hindered the development and 
evolution of coastal lagoons and in some cases 
continue to do so. Re-instatement of a coastal 
lagoon once filled is generally considered very 
unlikely, although the creation of new lagoons 
is now being considered in relation to new 
coastal defence schemes.

3.1.4.6 Shelf subtidal sediments

3.1.4.6.1 Habitat description 

Shelf subtidal sediments (Figure 3.44) include 
habitats of shingle (mobile cobbles and pebbles), 
gravel, sand and mud or any combination of 
these that occur in deep waters unaffected by 
surface wave action (defined by the wavebase; 
see also Section 3.1.2.1), mostly offshore from 
approximately 50 to 70 m down to the edge of 
the continental shelf at about 200 m (Connor 
et al., 2004, 2006). However, they can occur 
close to land in deep water voes and sea lochs 

Table 3.28  continued

Key pressure types What the evidence shows Overall 
Current 
Status 
Assessment

Confidence 
in overall 
assessment

Overall 
recent trends 
in condition 

Overall 
expected 
future trends 
in condition

Region 6: Minches and Western Scotland

Removal of species 
(target and non-target)

Impacts of mobile fishing gears on 
sediment communities

Large Area 
Impacted

Low Stable Improving

Habitat damage

Habitat loss

Siltation rate changes

Contamination by 
hazardous substances

Localised contamination of estuaries

Organic enrichment Localised organic enrichment

Nitrogen and 
phosphorus enrichment

Localised elevated nutrient levels

Region 7: Scottish Continental Shelf

Removal of species 
(target and non-target)

Impacts of mobile fishing gears on 
sediment communities

Moderate 
Area 
Impacted

Low Unknown Unknown

Habitat damage

Habitat loss

Contamination by 
hazardous substances

Localised contamination of estuaries

Organic enrichment Localised organic enrichment

Nitrogen and 
phosphorus enrichment

Localised elevated nutrient levels
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(see Figures 3.45 and 3.46). Locally, biogenic 
reefs of horse mussels Modiolus modiolus may 
develop; such reefs are structurally more similar 
to subtidal rocky habitats and will be described 
there (see Section 3.1.4.4). Table 3.29 describes 
the various ‘listed habitats’ that overlap with, 
contain or fall within the broad category of Shelf 
subtidal sediments.

3.1.4.6.2 Physical character and biological 
relevance

Shelf subtidal sediments cover extensive 
sections of the UK continental shelf area, but 
their predominant location in deeper waters 
away from the coast means they are less well 
studied than shallower coastal sediments and 
consequently understanding of their fine-scale 
habitat structure is more limited. By definition, 
the composition of shelf subtidal sedimentary 
habitats is not affected by wave action and 
habitats are therefore typically more stable than 
those in more shallow waters, although there 
are areas with strong tides where sand wave 
features occur (Connor et al., 2004). Unlike 
wave action, disturbance of the seabed by tidal 
currents still has an effect on the shelf. The 

varying distribution of tidal currents, as well as 
residual sediment transport, is therefore reflected 
in the sediment types present on the shelf. Even 
in areas with relatively stable gravels or mixed 
sediments, abrasion by current-driven movement 
of sand over the surface can exert significant 
stress on the epifauna. As a result, species 
composition is typically diverse, consisting of 
a wide range of polychaete worms, bivalves, 
crustaceans and echinoderms, with communities 
of foraminifera (large, hard-shelled amoeboid 
protists) occurring in deep muddy sand habitats. 
Apart from their inherent importance for 
biodiversity, shelf subtidal sediment habitats 
sustain a range of mobile species (fish, 
crustaceans), several of which are of commercial 
importance. Species listed under conservation 
legislation that are dependent on shelf subtidal 
sediment habitats are identified in Table 3.30.

3.1.4.6.3 Distribution and extent

Shelf subtidal sediments occupy the vast majority 
of the continental shelf around the UK, and 
typically occur over extensive areas (Figures 3.45 
and 3.46). There are distinct regional differences 
in distribution between different types of 
sediments, with sands being more prevalent 
in the Northern North Sea while muds are 
localised in deep basins in the Northern North 
Sea and Irish Sea. Gravels and mixed sediments 
are most commonly found in the Celtic Sea, 
English Channel and Scottish waters west of the 
Hebrides.

3.1.4.6.4 Relevant pressures

Shelf subtidal sediments are known or thought 
to be affected by several pressures. Some of 
these likely to particularly impact certain sub-
components of the broad habitat category are 
briefly indicated below.

Figure 3.44  Brittlestars on shelf subtidal sediment. 
Image: Defra/JNCC/Cefas, 2008.
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Figure 3.45  Survey map of shelf subtidal sediments throughout UK waters. Points are extracted from JNCC’s 
Marine Recorder database as well as recent CEFAS survey data. Polygons are derived from habitat maps collated 
by the MESH project.

Regional Seas

Shallow Coarse and Mixed Sediments

Shelf Sands
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Shelf coarse and mixed sediments

Shelf sands

Shelf muds
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Figure 3.46  Modelled map of shelf subtidal sediments throughout UK waters. Note that shelf sediments are 
defined as those areas below the zone of surface wave influence, which will depend on both the wavelength 
and the depth at any particular point (see Section 3.1.2.1). See Section 3.1.3.1.1 for a review of differences 
between ‘modelled’ and ‘survey’ maps.

Regional Seas

Shallow Coarse and Mixed Sediments

Shelf Sands

Shelf Muds
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Table 3.30  Species listed under particular conservation drivers occurring among, and dependent, on UK shelf 
subtidal sediment habitats. Note that the Regional Sea numbering scheme in this table corresponds to the 
amalgamated eight Regional Seas, rather than the 11 which were originally used to assess status of habitats 
(see Section 3.1.2.1.5).

Group Name Favoured habitat Region Conservation driver

Cnidarians 
(corals, sea 
anemones, 
jellyfish)

Tall sea pen (Funiculina 
quadrangularis)

Muddy sediments off western and northern 
Scotland

7, 8 UK BAP species

Fireworks anemone 
(Pachycerianthus 
multiplicatus)

Muddy sediments off western and northern 
Scotland

7, 8 UK BAP species

Molluscs 
(snails, 
bivalves etc.)

Fan mussel (Atrina fragilis) Muddy or mixed sediments, mainly off 
southwestern England, western and 
northern Scotland

4, 5, 6, 7 UK BAP species; Wildlife 
and Countryside Act 
(Schedule 5)

Icelandic cyperine (Arctica 
islandica)

Sandy or muddy sediments throughout UK 
offshore waters

1, 2, 3, 4, 
5, 6, 7, 8

OSPAR species

Crustaceans A deepwater amphipod 
(Gitanopsis bispinosa)

An Arctic deep-water species, only recorded 
locally off Scotland 

1, 7, 8 UK BAP species

A deepwater amphipod 
(Arrhis phyllonyx)

An Arctic deep-water species, only recorded 
locally off Scotland 

1, 7, 8 UK BAP species

Tunicates 
(sea squirts)

Loch Goil sea squirt (Styela 
gelatinosa)

Only recorded from Loch Goil in Scotland; 
may be ice age relic in UK waters

5 UK BAP species

Sharks/rays Angel shark (Squatina 
squatina)

Extremely rare along southern and 
southwestern coasts of England

3, 4 OSPAR species; UK BAP 
species

Gulper shark 
(Centrophorus granulosus)

Deep waters off southwest England 4 UK BAP species

Common skate (Dipturus 
batis)

Extremely rare around most of UK 1, 2, 3, 4, 
5, 6, 7, 8

OSPAR species; UK BAP 
species

Spotted ray (Raja 
montagui)

On sediments in North, Celtic and Irish seas 1, 2, 3, 
4, 5

OSPAR species; UK BAP 
species

White skate (Rostroraja 
alba)

Extremely rare off southern UK 3, 4 OSPAR species; UK BAP 
species

Thornback skate (Raja 
clavata)

On sediments around UK 1, 2, 3, 4, 
5, 6, 7, 8

OSPAR species; UK BAP 
species

Undulate ray (Raja 
undulata)

Extremely rare off southern UK 3, 4 UK BAP species

Table 3.29  Listed habitats that are associated with shelf subtidal sediments. 

Features included under EU Habitats 
Directive, Annex 1 

Habitats identified as ‘threatened or 
declining’ under the OSPAR Convention

Priority Habitats identified under the UK 
BAP process

H1180: Submarine structures made by 
leaking gases

Seapens and burrowing megafauna Mud habitats in deep water
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Habitat loss

Habitat loss in shelf subtidal sediments can occur 
where particular substrates are either physically 
removed from the seabed, significantly and 
irreversibly altered as a result of anthropogenic 
activity, or sealed by deposition of foreign 
substrates. This can occur through aggregate 
dredging, systematic translocation of boulders 
away from fishing grounds by fishing fleets, 
and construction and operation of offshore 
infrastructure such as oil and gas rigs (historically 
including drill-cuttings). The limited extent 
of these impacts means that habitat loss is 
not likely to be significant on a regional scale 
for subtidal shelf sediments. However, in 
some regions this may change with increased 
development of offshore wind farms and oil 
and gas installations. Only in the Rockall Trough 
region was a possible problem with loss of shelf 
subtidal sediment highlighted. Here bottom 
trawling activity may have led to removal of 
hard cobble and boulder substrate, resulting 

in the loss of attachment surfaces for biogenic 
fauna similar to the fishing-induced changes on 
Georges Bank in the Western Atlantic (Collie et 
al., 1997).

Habitat damage

Disturbance of shelf subtidal sediments can 
occur through various means, including marine 
construction and mobile demersal fisheries 
(beam and otter trawling and scallop dredging). 
These activities are likely to affect large fragile 
species such as Atrina fragilis (fan mussel) and 
erect forms such as some types of sponges 
that are believed to be very slow-growing and 
which are a major feature of deeper cobble 
grounds. Particular sessile epifaunal species, 
such as hydroids, can exert a stabilising influence 
on superficial sediment with consequent 
disruptive effects on these sediments when 
they are removed (Kinnear et al., 1996; Tuck 
et al., 1998; Bradshaw et al., 2002). Habitats 
in which sediments are frequently disturbed 
by burrowing invertebrates (bioturbation, e.g. 

Table 3.30  continued

Group Name Favoured habitat Region Conservation driver

Sandy ray (Leucoraja 
circularis)

On shelf sediments off northwestern 
Scotland

7, 8 UK BAP species

Bony fish Atlantic cod (Gadus 
morhua)

Among shelf sediments, widely distributed 
around UK

1, 2, 3, 4, 
5, 6, 7, 8

OSPAR species; UK BAP 
species

Whiting (Merlangius 
merlangus)

Among shelf sediments, widely distributed 
around UK

1, 2, 3, 4, 
5, 6, 7, 8

UK BAP species

European hake (Merluccius 
merluccius)

Among shelf sediments off southwestern 
England and Wales

3, 4, 5, 6 UK BAP species

Atlantic halibut 
(Hippoglossus 
hippoglossus)

Among shelf sediments in deeper waters; 
currently extremely rare

1, 4, 5, 
7, 8

UK BAP species; 

Greenland halibut 
(Reinhardtius 
hippoglossoides)

Northern species, among shelf sediments in 
deeper waters

1, 2, 3, 4, 
5, 6, 7, 8

UK BAP species

Monkfish (Lophius 
piscatorius)

On shelf sediments in offshore waters; also 
on continental slope

1, 2, 3, 4, 
5, 6, 7, 8

UK BAP species
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Case Study 12: 
Modelling Norway lobster, Nephrops 
norvegicus, burrow densities from the 
Western Irish Sea

Nephrops burrow densities (burrow systems per 
square metre) were calculated from extensive 
underwater video surveys in the western Irish 
Sea each summer since 2003 (undertaken jointly 
by AFBI and the Marine Institute, Galway). 
Burrow densities are used annually to estimate 
total burrow abundance for Nephrops stock 
assessment. A wide range of environmental 
variables were examined as potential predictors 
of Nephrops burrow density in this region. 
Restricted Maximum Likelihood Estimation 
(REML, a form of General Linear Mixed 
Modelling) indicated that sediment mud fraction 
(<63 µm) or median grain size (phi), maximum 

near-bed tidal current speed, summer near-bed 
temperature and water column stratification 
were significant explanatory variables in 
estimating burrow density.

Such findings indicate that the development of 
thermal stratification and the resulting formation 
of the western Irish Sea gyre (baroclinic 
circulation) during summer months appears to 
be a principal factor in the structuring of this 
ecologically and economically important habitat, 
most probably acting through the retention of 
Nephrops larvae over suitable mud habitat (see 
Figure 3.47). The habitat model will now be used 
to aid survey stratification to reduce error in total 
burrow abundance estimation and to forecast 
possible effects of climate change scenarios on 
Nephrops stocks.

Figure 3.47  Maps of mean Nephrops burrow density (2003-2007; burrow systems / m2) overlaid by (a) contours 
of surface to bottom temperature difference, based on summer CTD casts (accessed via BODC), which shows the 
location of the cold-water dome created by the western Irish Sea gyre, and; (b) contours of median sediment 
grain size (phi) as derived from AFBI archives of grab sample particle size data. Image: A.J. Clements/Queens 
University of Belfast/AFBI.
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by Norway lobster Nephrops norvegicus) are 
considered to be fairly resilient to damage by 
fishing gear, being rapidly restructured within 
days of disturbance (and so not ‘damaged’ per 
se; e.g. Collie et al., 2000; Kinnear et al., 1996; 
Marrs et al., 1998). However, continued abrasion 
and physical disturbance as a result of mobile 
demersal fishing activities will negatively affect 
the community structure (Collie et al., 2000; 
ICES, 2003; Tuck et al., 1998).

Demersal fishing was considered to be the 
most widespread, frequent and severe source 
of anthropogenic disturbance to shelf subtidal 
sediments (e.g. Kaiser et al., 2002). There were 
major differences between Regional Seas in 
the predominant gear types used in fishing. For 
example, otter trawls dominate in the Northern 
North Sea and Western Channel, but beam 
trawls dominate in the Southern North Sea 
and Eastern Channel (Cefas, MSS and AFBI; 
unpublished VMS data). It was recognised 
that different fishing gears have different 
impact levels on different substrates (Kaiser et 
al., 2006), and that a single passage by one 
tow does not necessarily ‘damage’ (sensu this 
methodology) the entire area swept. It was also 
recognised that ‘fishing effort’ (or impact) is, by 
necessity, reported in units of spatial area (e.g. 
ICES rectangles or 0.05 degree cells) that greatly 
exceed the actual ground-footprint of any 
towed fishing gear, which can be misinterpreted 
as indicating that the entire area of the cell is 
affected.

Presently there is very little overlap between shelf 
subtidal sediments, as defined by depth, and 
aggregate dredging, but this is likely to increase 
in future, as evidenced by the recent start of 
dredging activities in offshore waters near the 
median line (boundary between French and 
British waters) in the Eastern Channel (at depths 
of between 40 and 100 m).

Species-level pressures (distribution, 
population size)

Fishing for species among shelf subtidal 
sediments is common and widespread. Target 
species include crustaceans such as Norway 
lobster (Nephrops norvegicus), bivalves (e.g. 
scallops) as well as many fin-fish (gadoids) 
species. Fishing alters the abundance and size/
age structure of target populations and could 
theoretically therefore have secondary effects on 
benthic communities by changing the focus of 
predation. Around 18 million tonnes of benthic 
invertebrates are consumed each year by the 
demersal fish assemblage in the wider North 
Sea, equating to 60 to 100 mg wet weight per 
m2 of seabed per day (Greenstreet et al., 1997). 
Reductions in gadoid predator biomass in the 
North Sea have resulted in reduced predation 
pressure on benthic invertebrates (Frid et al., 
1999). However, in the northwestern North Sea, 
the proportion of benthivorous flatfish in the 
demersal fish assemblage has increased over 
the 20th century, suggesting that predation 
pressure may have increased (Greenstreet and 
Hall, 1996). On balance, there was little direct 
quantitative evidence that these indirect effects 
of fishing were having any serious impact on 
shelf subtidal sediments, and the direct effects 
of fishing (i.e. the removal of target and non-
target organisms in the path of the gear) were 
considered the most significant.

In all regions except one (Eastern Channel), 
significant areas of shelf subtidal sediments were 
adversely affected by fishing removals. The worst 
affected regions were the Western Channel 
and Celtic Sea and the Rockall Trough where 
large stretches of shelf subtidal sediment were 
considered to be impacted by fishing activity. 
In both these regions intensive fishing activity 
directly overlaid most of the habitat, while such 
overlap was considerably less in the Eastern 
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Case Study 13: 
Trends in fishing activity in the North Sea

Fishing has again generally emerged as the 
anthropogenic activity that has the greatest 
impact on benthic habitats, particularly shelf 
subtidal sediments, in most regions in UK 
waters. However, recent changes in fisheries 
management have resulted in significant 
reductions in fishing activity by three of the 
four main fishing categories in use in the North 
Sea (Figure 3.48). Over the period 1960 to 
2000 Total Allowable Catches (TACs) for the 
major demersal fish species caught for human 
consumption decreased by about 50%, but 
levels of fishing activity remained remarkably 
constant. In contrast, since 2000, TACs have 
again been reduced by nearly 50%, but this 
reduction has coincided with a reduction in 
fishing activity (measured as hours of fishing 
effort) of around 30%.

The simultaneous introduction of active 
measures to reduce fishing effort provide 
the explanation as to why the recent TAC 
reductions affected fishing activity levels, 
while early catch restriction measures did not. 
Firstly, in 2002 and 2003, the UK Government 
implemented two rounds of decommissioning 
and these reduced the size of the Scottish 
demersal whitefish fleet, for example, by about 
two-thirds. Secondly, days-at-sea regulations 
were introduced in 2003 to limit the amount 
of time that vessels were allowed to spend 
at sea (EU regulation 2341/2002), so directly 
restricting fishing effort. These days-at-sea 
regulations have been reviewed and renewed 
in each year subsequently. Only when measures 
to actively restrict fishing effort were also 
employed did reducing TACs bring about an 
equivalent reduction in levels of fishing activity. 
The implication of this is that the successful 
implementation of an Ecosystem Approach 

to Management, which addresses broader 
ecosystem objectives, may require fisheries to be 
regulated through effort restriction rather than 
by catch limitation.

While reductions in fishing activity may have 
benefited fish stocks, benefits to marine benthic 
habitats may not have accrued to the same 
extent. This is because reductions in fishing 
activity have been most apparent in those areas 
of the North Sea that were most heavily fished.

While the frequency that such areas are fished 
may well have dropped from perhaps 20 to 10 
times per year, for example, nevertheless they 
remain subjected to significant fishing pressure 
such that little recovery in benthic habitat status 
is likely to have occurred.

Figure 3.48  Recent trends in total fishing effort by 
four main fishing categories operating in the North 
Sea.
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Channel. Different fishing gears have different 
effects on the fauna occupying different 
substrates (Kaiser et al., 2006), and the fraction 
of animals in the path of the gear that is actually 
removed is considerably less than 100%.

Species-level pressures (condition)

There is limited knowledge of the presence 
of non-indigenous species in shelf sediment 
habitats around the UK, although it was 
considered possible in all regions (least likely for 
Rockall, as it was considered that the majority 
of non-indigenous species would be introduced 
as a consequence of flushing of ballast water, 
which is typical of areas closer to land; IMO 
2004). The most prominent non-indigenous 
species known for shelf subtidal sediments is 
the slipper limpet (Crepidula fornicata; Rayment, 
2008). Although the slipper limpet is well 
documented in shallow coastal sediments, it is 
far rarer among shelf subtidal substrates, which 
were considered to be significantly impacted 
in only one Regional Sea (Eastern Channel). 
There are no cases of successful eradication of 
any non-indigenous species in the UK marine 
environment.

Pollution and other chemical changes

Benthic organisms inhabiting shelf subtidal 
sediments are influenced by different kinds of 
pollutants, but levels are not generally thought 
to be hazardous throughout UK waters. 
However, historic munition dumping grounds, 
fuel tanks aboard sunken ships etc. may provide 
point sources of pollution that may affect 
habitats in their immediate surroundings. TBT 
remains detectable on shelf subtidal sediments in 
several of the regions assessed (Southern North 
Sea, Eastern Channel, Western Channel and Irish 
Sea), and its effects on gastropods (imposex) are 

well documented (Evans et al., 1996). Pollutant 
levels are described in more detail in the CSSEG 
Feeder Report (UKMMAS, 2010c).

There has been very limited impact of 
deoxygenation or consequences from nutrient 
enrichment detected in shelf subtidal sediments 
where these lie within sea lochs or are adjacent 
to aquaculture operations as in northwestern 
Scotland. Formerly there were detectable 
impacts from sewage sludge disposal in a deep 
part of the Firth of Clyde.

In some sea lochs the superficial sediment in 
deep water contains significant amounts of 
organic matter of terrestrial origin, and land 
use changes can therefore locally influence 
the benthos. Locally, the practice of discarding 
by-catch and fish offal by pelagic and demersal 
fisheries has the capacity to impact shelf 
sediments through organic enrichment and 
subsequent changes to community structure.

Litter

Among shelf subtidal sediments, an important 
source of litter is derelict fishing gears. These 
can continue to capture species (‘ghost 
fishing’) and may locally smother sediments. In 
addition, microscopic plastic particles, which 
are now known to be widespread in the marine 
environment as a result of wear and tear of 
discarded plastics, have been shown to contain 
elevated levels of pollutants such as PCBs, 
through adsorption to particle surfaces from 
seawater (e.g. Mato et al., 2001; Thompson et 
al., 2004). However, litter in general was not 
considered to be a serious issue for shelf subtidal 
sediments at a regional scale. Clinker from coal 
burning ships is still widespread and along with 
coal dispersed from wrecks continues to provide 
additional substrata for epifaunal species to 
attach (Thiel, 2003).
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Hydrological changes (inshore/local)

This pressure theme is of limited relevance to 
shelf subtidal sediments due to the small areas 
affected by artificial structures present in this 
habitat. 

Climate change

Rising ambient temperatures are the most 
likely effect of climate change on shelf subtidal 
sediments; however it is presently unclear how 
rapid this increase will be, and what effect it 
may have on community structure (see also 
UKMMAS, 2010a, Section 3.2: Temperature). 
In addition, climate change may influence 
shelf subtidal sediments through changes in 
prevailing currents and water mass distribution 
(Southward, 1980; see also UKMMAS, 2010a, 
Section 3.4: Circulation).

In the longer term, rising CO
2
 concentrations 

in seawater will lead to increased acidification 
of marine environments. This is likely to have a 
negative impact on many hard-shelled marine 
organisms (e.g. corals, molluscs, crustaceans, 
various plankton species) and their associated 
food webs (IPCC, 2007; MCCIP, 2008; see also 
UKMMAS, 2010a, Section 3.3: Carbon Dioxide 
and Acidification).

At present, no effects of climate change on 
functional aspects of shelf subtidal sediments are 
known. However, species range changes have 
been documented, for example the northward 
spread of warm-water fish species such as red 
mullet (Mullus surmuletus). Changes in seabed 
and surface water temperature in the North 
Sea, for example, have been associated with 
changes in zooplankton community structure 
which could have consequent effects on shelf 
subtidal sediment communities (see Section 3.3: 
Plankton; and UKMMAS, 2010a, Section 3.2).

3.1.4.6.5 Results of the assessment of pressures 
on shelf subtidal sediment habitats

Results of the assessment process are 
summarised in Table 3.31 (see also Section 
3.1.4.1 for further details). More detailed 
information on underlying assessments of the 
impact of individual pressures on each habitat 
has been collated in Tables A5 in Annex 1. The 
main conclusions on impacts on shelf subtidal 
sediments include the following:

• The most widespread, frequent and severe 
source of anthropogenic disturbance on shelf 
subtidal sediments occurs through disturbance 
by demersal fishing. Significant areas of shelf 
subtidal sediment were affected in all regions 
except the Eastern Channel, with the Western 
Channel and Celtic Sea and the Rockall Bank 
and Trough most strongly impacted. However, 
there were major differences between 
Regional Seas in the predominant gear types 
used in fishing.

• It was recognised that fishing effort (or 
impact) is, by necessity, reported for units of 
spatial area that greatly exceed the actual 
ground-footprint of any towed fishing 
gear. This problem of scale may lead to 
misinterpretation of fishing effort data by 
indicating that the entire area is affected.

• Locally, the practice of discarding by-catch and 
fish offal by pelagic and demersal fisheries has 
the capacity to impact shelf sediments through 
organic enrichment and subsequent changes 
to community structure.

• It was recognised that different fishing 
gears have different impact levels on 
different substrates, and that, for instance, 
a single passage by one tow across an area 
of sediment does not necessarily always 
‘damage’ the entire area swept. Nonetheless, 
because shelf subtidal sediment habitats by 
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Table 3.31  Regional assessment for shelf subtidal sediment habitats in UK waters. Note that statements 
on confidence and recent and future trends have been derived using a set of guidelines explained in 
Section 3.1.4.1.

Key pressure types What the evidence shows Overall 
Current 
Status 
Assessment

Confidence 
in overall 
assessment

Overall 
recent trends 
in condition 

Overall 
expected 
future trends 
in condition

Region 1: Northern North Sea

Removal of species (target 
and non-target)

Widespread impact of mobile fishing 
gears on sediment communities

Large Area 
Impacted

High Stable Improving

Habitat damage

Siltation rate changes

Habitat loss

Organic enrichment Local increased organic enrichment 
(due to discards from fishing)

Region 2: Southern North Sea

Removal of species (target 
and non-target)

Widespread impact of mobile fishing 
gears on sediment communities

Large Area 
Impacted

High Improving Improving

Habitat damage

Siltation rate changes

Habitat loss

Organic enrichment Local increased organic enrichment 
(due to discards from fishing)

Introduction of non-
indigenous species and 
translocations (competition)

Continued spread of slipper limpets 
(Crepidula fornicata)

Region 3: Eastern Channel

Removal of species (target 
and non-target)

Widespread impact of mobile fishing 
gears on sediment communities

Moderate 
Area 
Impacted

Low Unknown Improving

Habitat damage

Habitat loss

Siltation rate changes

Introduction of non-
indigenous species and 
translocations (competition)

Continued spread of slipper limpets 
(Crepidula fornicata)

Region 4: Western Channel and Celtic Sea

Removal of species (target 
and non-target)

Widespread impact of mobile fishing 
gears on sediment communities

Large Area 
Impacted

High Unknown Stable

Habitat damage

Siltation rate changes

Habitat loss
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Table 3.31  continued

Key pressure types What the evidence shows Overall 
Current 
Status 
Assessment

Confidence 
in overall 
assessment

Overall 
recent trends 
in condition 

Overall 
expected 
future trends 
in condition

Organic enrichment Local increased organic enrichment 
(e.g. due to discards from fishing)

Large Area 
Impacted

High Unknown Stable

Introduction of non-
indigenous species and 
translocations (competition)

Continued spread of slipper limpets 
(Crepidula fornicata)

Region 5: Irish Sea

Removal of species (target 
and non-target)

Widespread impact of mobile fishing 
gears on sediment communities

Large Area 
Impacted

High Stable Improving

Habitat damage

Siltation rate changes

Habitat loss

Organic enrichment Local increased organic enrichment 
(due to discards from fishing)

Region 6: Minches and Western Scotland

Removal of species (target 
and non-target)

Widespread impact of mobile fishing 
gears on sediment communities

Large Area 
Impacted

Low Stable Improving

Habitat damage

Habitat loss

Siltation rate changes

Organic enrichment Local increased organic enrichment 
(due to discards from fishing)

Region 7: Scottish Continental Shelf

Removal of species (target 
and non-target)

Widespread impact of mobile fishing 
gears on sediment communities

Large Area 
Impacted

High Unknown Unknown

Habitat damage

Habitat loss

Siltation rate changes

Region 8: Atlantic North-West Approaches

Removal of species (target 
and non-target)

Widespread impact of mobile fishing 
gears on sediment communities

Large Area 
Impacted

High Declining Unknown 

Habitat damage

Habitat loss

Siltation rate changes
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definition are only rarely affected by surface 
wave action, the impacts of demersal fishing 
on such habitats could potentially be much 
higher than comparable levels of fishing 
in shallower, more frequently disturbed 
sediments.

3.1.4.7 Deep-sea habitats

3.1.4.7.1 Habitat description

For the purposes of this assessment, deep-sea 
habitats include all habitats occurring in waters 
beyond the continental shelf break (Figure 3.49), 
at depths greater than about 200 m (Gage and 
Tyler, 1991). Knowledge of habitat distribution 
in these waters is still very incomplete and 
these habitats have been the subject of fewer 
studies than those in shallow water. Cold-water 
coral reefs may locally occur in shallow waters 
(<200 m) but are included here (Roberts et al., 
2004b). Table 3.32 describes the various ‘listed 
habitats’ that overlap with, contain or fall within 
the broad category of deep-sea habitats.

3.1.4.7.2 Physical and biological character

Deep-sea habitats occur on the ocean floor 
beyond the continental shelf break (at about 
200 m; Gage and Tyler, 1991) and are therefore 
limited in their distribution to specific Regional 
Seas within UK waters (Western Channel and 
Celtic Sea; Scottish Continental Shelf and 
Atlantic North-West Approaches). As a result 
of their physical remoteness, both in terms of 
distance from the coast and their depth, current 
understanding of deep-sea habitats is still limited 
and is based on observations in comparatively few 
locations. Nonetheless a number of distinct deep-
sea habitats in UK waters have been identified. 
In particular, continental slopes, which form the 
majority of the UK deep-sea area, contain a range 
of important sub-habitats, such as coral mounds, 
sand contourites, terraces and submarine 

canyons. There is comparatively little abyssal 
plain habitat in UK waters. Exposed rock is 
uncommon, being confined to particularly steep 
continental slopes and seamounts (Bett, 2001).

Each deep-sea habitat has its own distinct 
associated fauna. Low temperatures and 
a limited supply of food typically results in 
relatively low rates of productivity in the deep-
sea compared to shallow-water ecosystems 
(Gage and Tyler, 1991; Butler et al., 2001; 
Smith and Demopoulos, 2003). Food availability 
depends on deposition of particulate organic 
matter from higher in the water column (‘marine 
snow’) as well as on horizontal transport 
of such particles by deep-sea currents. Any 
rocky outcrops or seamounts that due to their 
elevation receive higher than average amounts 
of food particles are therefore rapidly colonised 
by filter-feeders such as sponges, soft corals, 
and the hard coral Lophelia pertusa, which can 
create extensive reefs. Communities found on 
sediments are dominated by polychaete worms, 
echinoderms and crustaceans, augmented by 
seapens and foraminifera (large, hard-shelled 
amoeboid protists; Levin and Gooday, 2003). 
While the total biomass of animals in deep-sea 

Figure 3.49  Deep-sea coral reef (Lophelia pertusa). 
Image: BERR/Defra/JNCC, 2008.
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benthic communities is lower than those in 
shallow waters, biodiversity may often be higher 
(Snelgrove and Smith, 2002), particularly in the 
muddy communities that occur across large 
areas of the continental slope.

Knowledge of deep-sea biodiversity also 
remains limited, and species new to science 
are discovered regularly. Apart from their 
inherent importance for biodiversity, deep-
sea habitats support a range of fish species of 
commercial importance. While at present, there 
are no routine UK deep-sea habitat monitoring 
programmes, the remoteness and extent of the 
deep sea has in the past protected it to a large 
extent from anthropogenic pressures. However, 
the low productivity and biomass of deep-sea 
ecosystems, coupled with the low physical 
energy of the environment may mean that 
their sensitivity to such pressures is high (Glover 
and Smith, 2003; Davis et al., 2007). Species 
listed under conservation legislation that are 
dependent on deep-sea habitats are identified in 
Table 3.33.

3.1.4.7.3 Distribution and extent

Deep-sea habitats are mainly distributed beyond 
the continental shelf break. Most of the deep-
sea waters within the UK Continental Shelf area 

contain sediment habitats, with rocky habitats 
and reefs largely confined to seamounts and 
similar structures (Figure 3.50).

3.1.4.7.4 Relevant pressures

Deep-sea habitats are impacted by a number of 
anthropogenic pressures (see Table 3.10). The 
principal anthropogenic pressures that may have 
an impact on UK deep-sea habitats are identified 
as demersal fisheries, oil and gas industry 
activities, land-based/shipping pollution and 
climate change. Some of these likely to affect 
certain sub-components of the broad habitat 
category are briefly indicated below.

Habitat loss

Although loss of habitat is not considered to be 
a major pressure in the deep-sea environment 
as a whole, specific habitat types (including 
biogenic reefs built by L. pertusa and boulder-
based rocky habitats) may be at risk of being 
displaced, overturned or removed as a result of 
fishing activities, particularly bottom trawling 
(Rogers, 1999).

Habitat damage

The main cause of habitat disturbance in the 
deep sea is presumed to be fishing activity 
(Gianni, 2004). Trawls may physically disturb 

Table 3.32. Listed habitats that are associated with deep-sea habitats.

Features included under EU Habitats 
Directive, Annex 1 

Habitats identified as ‘threatened or 
declining’ under the OSPAR Convention

Priority Habitats identified under the UK 
BAP process

H1170: Reefs Lophelia pertusa reefs Cold-water coral reefs

Coral gardens

Mud habitats in deep water

Deep-sea sponge aggregations Deep-sea sponge communities

Carbonate mounds Carbonate mounds

Seamounts Seamount communities
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Table 3.33  Species listed under particular conservation drivers occurring among and dependent on benthic 
deep-sea habitats in UK waters. Note that the Regional Sea numbering scheme in this table corresponds to the 
amalgamated eight Regional Seas, rather than the 11 which were originally used to assess status of habitats 
(see Section 3.1.2.1.5).

Group Name Favoured habitat Region Conservation driver

Cnidarians 
(corals, sea 
anemones, 
jellyfish)

Tall sea pen 
(Funiculina 
quadrangularis)

Muddy sediments off western and northern 
Scotland, also deeper water beyond 
continental shelf edge

8 UK BAP species

Deepwater coral 
(Lophelia pertusa)

Hard and mixed substrates beyond 
continental shelf edge, off northwestern 
Scotland, around Rockall and in Northwest 
Approaches; associated with carbonate 
mounds 

6, 7, 8 Main component of UK BAP 
‘Deep-sea coral reefs‘ habitat

Sharks/rays Portuguese 
dogfish 
(Centroscymnus 
coelolepis)

Deep waters beyond continental shelf, off 
northwestern Scotland, around Rockall and 
in Northwest Approaches; presumably also in 
Southwest Approaches

4, 7, 8 OSPAR species; UK BAP species

Leafscraper shark 
(Centrophorus 
squamosus)

Deep waters beyond continental shelf, off 
northwestern Scotland, around Rockall and 
in Northwest Approaches; presumably also in 
Southwest Approaches

4, 7, 8 OSPAR species; UK BAP species

Gulper shark 
(Centrophorus 
granulosus)

Deep waters off southwest England 4 UK BAP species

Kitefin shark 
(Dalatias licha)

Deep waters beyond continental shelf, off 
northwestern Scotland, around Rockall and 
in Northwest Approaches; also in Southwest 
Approaches

4, 7, 8 UK BAP species

White skate 
(Rostroraja alba)

Extremely rare off southern UK, presumably 
also in Southwest Approaches

3, 4 OSPAR species; UK BAP species

Common skate 
(Dipturus batis)

Extremely rare around most of UK, on 
continental slopes

4, 7, 8 OSPAR species; UK BAP species

Bony fish Roundnose 
grenadier 
(Coryphaenoides 
rupestris)

Deep waters beyond continental shelf, off 
northwestern Scotland, around Rockall and 
in Northwest Approaches; presumably also in 
Southwest Approaches

4, 7, 8 UK BAP species

Orange roughy 
(Hoplostethus 
atlanticus)

Deep waters beyond continental shelf, off 
northwestern Scotland, around Rockall and 
in Northwest Approaches; potentially also in 
Southwest Approaches

4, 7, 8 OSPAR species; UK BAP species

Ling (Molva 
molva)

Among deep rocky habitats, widely 
distributed around UK 

4, 7, 8 UK BAP species

Blue ling (Molva 
dypterygia)

Among deep rocky habitats, widely 
distributed around UK 

4, 7, 8 UK BAP species

Monkfish 
(Lophius 
piscatorius)

On sediments in offshore waters; also on 
continental slope

1, 2, 3, 4, 
5, 6, 7, 8

UK BAP species
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Figure 3.50  Modelled map of deep sea habitats throughout UK waters. Areas of deep-sea rock are converted 
to points to increase their visibility at this scale. See Section 3.1.3.1.1 for a review of differences between 
‘modelled’ and ‘survey’ maps. Note that large areas offshore (particularly the Southwest Approaches, 
Northwest Approaches and waters north of Scotland) have not been included in this model due to lack of 
underlying data, although the entire area falls within deep-sea habitat as defined in this report.

Regional Seas

Deep-sea Coarse and Mixed Sediments

Deep-sea Sands and Muddy Sands

Deep-sea Muds

Deep-sea Rock
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sediments and damage fragile deep-sea 
communities including sponge aggregations, 
coral gardens, and deep-water coral reefs (e.g. 
Hall-Spencer et al., 2002; Roberts et al., 2004b). 
Moreover, the increased siltation resulting from 
fishing activity may also damage such habitats. 
In addition, the installation and maintenance 
of offshore infrastructure such as undersea 
cables and oil/gas facilities may potentially affect 
habitats at a very small scale. Physical habitat 
damage, primarily caused by fishing activity, was 
recorded in all relevant Regional Seas, with the 
deep-sea habitats in the Scottish Continental 
Shelf being of greatest concern. As L. pertusa 
is known to occur in most relevant Regional 
Seas, it was considered that this fragile habitat 
was at particular risk from damage (Rogers, 
1999). Technological developments may lead 
to further expansion of fisheries into deep-sea 
environments in the future, suggesting that 
increased degradation is possible.

Species-level pressures (distribution, 
population size)

Direct exploitation in deep-sea habitats is 
presently largely focused on particular fish 
species that are themselves often highly 
vulnerable to overexploitation (see Section 3.4: 
Fish). However, fishing activities are likely to 
result in the incidental removal of non-target 
benthic species, which may affect community 
structure and function. These removals affect 
deep-sea habitats in all Regional Seas, with 
the greatest change noted in the Scottish 
Continental Shelf.

Species-level pressures (condition)

This pressure theme is not currently thought to 
be of relevance to this broad habitat category.

Pollution and other chemical changes

Benthic organisms inhabiting deep-sea habitats 
are influenced by different kinds of pollutants, 
but the overall impact of this pressure was 
considered to be negligible in UK waters. 
Historically, the only direct inputs of substances 
into deep-sea environments have included 
discharges and drill cuttings near offshore oil 
and gas platforms, particularly in deep waters 
off northern Scotland; however regulation has 
largely eliminated this problem (OSPAR, 2000b). 
Pollutant levels are described in more detail in 
the CSSEG Feeder Report (UKMMAS, 2010c).

Litter

The main sources of litter in the deep sea are 
derived from historical shipping (clinker from 
steamships), modern shipping (flotsam and 
jetsam) and lost or discarded fishing gear. The 
latter can continue to capture species (‘ghost 
fishing’) and may locally smother sediments. All 
deep-sea habitats in UK waters are considered to 
be impacted by litter to a limited degree, but the 
overall level of impact is not known. The most 
notable impact of litter, particularly fishing gear, 
is considered to be on L. pertusa reefs.

Hydrological changes (local)

Owing to the importance of elevated structures 
for the development of particular deep-sea 
communities, damage or destruction of such 
features (such as Lophelia reefs) may very 
locally have significant and long-lasting impacts 
on surrounding communities. However, this 
pressure theme is not thought to be of relevance 
to the deep-sea environment as a whole.
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Climate change

While deep-sea habitats may not currently be 
impacted by climate change, in the longer term 
they may be affected by various large-scale 
changes to the marine environment. Many 
studies have focused on monitoring potential 
changes to the Atlantic Thermohaline Circulation 
but the variability detected cannot be specifically 
attributed to climate change at this moment 
(Nature Editorial, 2006; see also UKMMAS, 
2010a, Section 3.4: Circulation). However, 
while there is still no scientific link between this 
variability and changes in deep-sea habitats, 
such changes may potentially impact deep-
water habitats to some degree. There is currently 
insufficient evidence to determine the extent 
to which effects of climate change on oceanic 
currents will affect deep water habitats.

Rising CO
2
 concentrations in seawater will 

lead to increased acidification of marine 
environments (see also UKMMAS, 2010a, 
Section 3.3: Carbon Dioxide and Acidification). 
Experimental studies have shown acidification to 
affect calcification in shallow water organisms 
(e.g. Gazeau et al., 2007) and therefore this is 
a potential issue to consider regarding similar 
deep-sea organisms This may have particularly 
negative consequences for calcifying species 
such as deep-water corals (e.g. L. pertusa), as 
the depth at which the calcium carbonate in 
their exoskeletons will begin to dissolve (which 
limits their penetration into the deepest waters) 
is projected to rapidly become progressively 
shallower as a result of rising CO

2
 concentrations 

in deep-sea waters (Orr et al, 2005; IPCC 2007; 
Turley et al., 2007). However, there is little 
information available on the potential impact of 
this (Kleypas et al., 2006).

Case Study 14: 
Conservation of Lophelia pertusa reefs

An expansion of commercial fishing activities 
into deep waters in the late 1990s resulted in 
extensive damage to Lophelia pertusa reefs in 
the UK and throughout Europe (Hall-Spencer 
et al., 2002). Such reefs are fragile, highly 
biodiverse, and can be thousands of years old 
(Roberts et al., 2006; Figure 3.51). They were 
first protected by law in Norway in 1999 and 
since then ICES and the United Nations have 
facilitated the establishment of a series of 
management measures designed to protect 
this habitat throughout the Northeast Atlantic 
(Hall-Spencer et al., 2009). The past decade 
has seen a raft of northeast Atlantic coral reef 
mapping programmes; to date there have 
been no prosecutions for violations of closures, 
although preliminary analyses based on satellite 
vessel tracking indicate high levels of compliance 
with these closures (Davies et al., 2007). There 
are now 24 closed areas with cold-water coral 
reefs in the Northeast Atlantic, covering an area 
about seven times the size of Ireland. Three 
Icelandic closures, three Faroese closures and six 
Norwegian closures were implemented at the 
national level. EU Lophelia reefs (Figure 3.52) 
have either been protected through designation 
as Special Areas of Conservation (e.g. four 
Irish closures) or through amendments to the 
Common Fisheries Policy (e.g. the Darwin 
Mound Lophelia reefs off Scotland). The North 
East Atlantic Fisheries Council (NEAFC) has 
also closed five High Seas areas along the UK 
continental shelf to protect deep-water corals 
(Figure 3.52). Ocean acidification is thought 
to be the other main threat to temperate coral 
reefs because increasing CO

2
 levels are lowering 

the amounts of aragonite available for the corals 
to build their skeletons (Guinotte and Fabry, 
2008).
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Figure 3.51  Lophelia pertusa reef (showing white 
and orange colour morphs) at 400 m depth off Rost, 
Norway. Image: Jago/IFM Geomar 2007.

Figure 3.52  Lophelia pertusa occurs mainly in waters more than 200 m deep (yellow dots >10 y old records, red 
dots <10 y old records) around the UK and Ireland. This chart shows closures designed to protect cold-water 
coral habitat, white lines indicate the UK and Irish continental shelf boundaries.
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Finally, deep-sea assemblages are intricately 
linked to surface processes, relying on regular 
transfer of sinking particles of organic matter 
produced in sunlit shallow waters. Any changes 
to surface productivity resulting from global 
warming is likely to have consequences on deep-
water assemblages (Ruhl et al., 2008; see also 
Section 3.3: Plankton).

3.1.4.7.5 Results of the assessment of pressures 
on deep-sea habitats

Results of the assessment process are 
summarised in Table 3.34 (see also Section 
3.1.4.1 for further details). More detailed 
information on underlying assessments of the 
impact of individual pressures on each habitat 
has been collated in Table A6 in Annex 1. The 
main conclusions on impacts on deep-sea 
habitats include the following:

• Current understanding of deep-sea habitats 
is still limited and is based on observations in 
comparatively few locations. This is largely due 
to their physical remoteness, both in terms of 
distance from the coast and depth.

• The inaccessibility of deep sea habitats has 
meant that they have been protected from 
anthropogenic pressures to a certain extent. 
However, the low productivity and biomass of 
deep-sea ecosystems, coupled with the low 
physical energy of the environment may mean 
that their sensitivity to such pressures is higher 
than that of shallower water habitats.

• Physical habitat damage caused by fishing 
activity is likely to be the most significant 
pressure on deep-sea habitats. The deep-sea 
habitats in the Scottish Continental Shelf were 
considered to have had the greatest exposure 
to this pressure and therefore are of most 
concern.

• Fishing activity was considered to be a 
particular threat to certain deep-sea habitat 
types. Trawling may physically disturb 
sediments and damage fragile deep-sea 
communities including sponge aggregations, 
coral gardens, and deep-water coral reefs. 
Cold-water coral reef habitats, particularly L. 
pertusa habitats, were regarded as the most 
sensitive component of deep-sea habitats due 
to their slow-growing and fragile nature.

• While there is no evidence to suggest that 
deep-sea habitats are currently impacted by 
climate change, in the longer term they may 
be affected by various large-scale changes to 
the marine environment.

3.1.5 What the evidence indicates about 
progress towards healthy and 
biologically diverse seas

Since Charting Progress, where lack of data 
and suitable assessment techniques severely 
limited the process of assessing the state of 
the UK’s seabed habitats, there have been 
some significant advances in recent years that 
have enabled a more systematic and balanced 
assessment. Understanding of the range and 
characteristics of pressures on the habitats 
is much improved, especially through recent 
assessments for the EU Water Framework and 
Habitats Directives and efforts to quantify 
offshore pressures. To complement this, 
understanding of the distribution of habitat 
types at the UK scale has substantially improved 
through the broad-scale mapping and modelling 
work undertaken within MESH and several 
local area mapping projects. While knowledge 
in these topics is still far from complete, it has 
nevertheless enabled a more structured and 
consistent assessment. As a result, Section 3.1 
represents the first comprehensive regional 
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assessment of benthic marine habitats in UK 
waters, and builds upon Charting Progress, 
which focused largely on policy.

This assessment has been undertaken on each of 
six broad habitat types in eleven (subsequently 
grouped into eight) Regional Seas around the 
UK, taking into account the potentially adverse 
effects of 22 pressures. The assessment has been 
based on data and information available up to 
October 2008 and has been undertaken in a 
structured process following the methodology, 
with minor modifications, described by Robinson 
et al. (2008).

The main conclusions on the status of benthic 
marine habitats in UK waters are as follows.

Only 44 of the 66 possible combinations of six 
broad habitat types within 11 Regional Seas 
were found to actually exist. The process of 
aggregating up to eight Regional Seas led to a 
total of 41 regional habitat assessments. Overall, 
18 of these were considered to have been 
little changed due to anthropogenic influences 
compared with former natural conditions 
(≤10% of their area within the Regional Sea 
impacted), five had been moderately changed 
(>10% to 25% of their area impacted) and a 
further 18 had been subject to a high degree 
of change (>25% of their area impacted). 
Differences between assessments based on 11 
or eight Regional Seas were solely caused by the 
process of scaling up to larger unit areas, and 
only affected assessments of deep-sea habitats. 
A generic overview of these assessments is 
provided in Table 3.35.

At the level of eight Regional Seas, 14 of the 
23 broad habitat assessments classed as having 
low or moderate change contain particular sub-
components which have been subject to a high 
degree of impact (>25% of their area, assessed 
as ‘worst-case scenarios’). Most of these relate 

to rock and biogenic reef habitats which are 
considered unlikely to recover in the foreseeable 
future, following loss or damage to the habitat. 
Summary tables indicating the relative impact 
of specific pressures and benthic habitats in UK 
waters are included in Annex 2 of this chapter.

In general, sediment habitats are more 
extensively degraded than rocky habitats as a 
proportion of the overall amount of each broad 
habitat, although many biogenic reefs and 
some rock habitats have suffered damage from 
physical disturbance to the seabed, mainly from 
towed fishing gear.

There is some geographical variation, with a 
greater variety of pressures on marine habitats 
in the southern UK waters compared with the 
north, where the pressures are mainly associated 
with fishing activities. Habitats close to shore 
are generally impacted by a greater variety of 
pressures than habitats further offshore.

In the intertidal zone, the main causes of 
degradation have been loss of habitat (e.g. 
through land claim), hydrological changes (e.g. 
through construction of coastal defences and 
infrastructure) and (to a lesser extent) pollution 
and nutrient enrichment. Much of the loss of 
intertidal habitat occurred in past centuries and 
is a result of land claim for agriculture or coastal 
defence measures. However, intertidal habitat 
continues to be lost, largely as a result of the 
interaction between hard coastal defences and 
rising sea levels resulting from climate change. 
While at a national scale the magnitude of this 
loss may be small, it can be highly significant at 
a regional or local scale. In addition, particular 
sub-components of these habitats occurring 
in specific Regional Seas may have been more 
severely affected than the overall assessments 
might indicate.
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Table 3.34  Regional assessment for deep-sea habitats in UK waters. Only those Regional Seas where the broad 
habitat occurs have been listed here. The process of amalgamating 11 into eight Regional Sea assessments led 
to the amalgamation of five assessments into two, as illustrated here. Note that the ‘Moderate Area Impacted’ 
score of the ‘Rockall Bank & Trough’ Regional Sea now is subsumed into the ‘Limited Area Impacted’ score of 
the amalgamated Regional Sea, as described in Section 3.1.4.1. Statements on confidence and recent and future 
trends have been derived using a set of guidelines explained in Section 3.1.4.1.

Key pressure 
types

What the evidence 
shows

Status assessment of 
contributing Regional 
Seas

Overall 
current 
status 
assessment

Confidence 
in overall 
assessment

Overall 
recent 
trends in 
condition 

Overall 
expected 
future 
trends in 
condition

Region 4: Western Channel and Celtic Sea

Removal of 
species (target 
and non-target)

Mobile benthic 
fishing gears 
impact deep-sea 
habitats in many 
ways, and have 
been expanding 
into deeper waters 
in recent years

Western 
Channel 
and Celtic 
Sea

Limited 
Area 
Impacted

}
Limited 
Area 
Impacted

High Declining Unknown

Siltation rate 
changes

South-West 
Approaches

Limited 
Area 
Impacted

Habitat damage

Litter Increasing evidence 
of the presence of 
litter (e.g. discarded 
fishing gears)

Region 7: Scottish Continental Shelf

Removal of 
species (target 
and non-target)

Mobile benthic 
fishing gears 
impact deep-sea 
habitats in many 
ways, and have 
been expanding 
into deeper waters 
in recent years

Scottish 
Continental 
Shelf

Large Area 
Impacted

Large Area 
Impacted

High Declining Unknown

Habitat damage

Siltation rate 
changes

Litter Increasing evidence 
of the presence of 
litter (e.g. discarded 
fishing gears)
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In the subtidal zone the main cause of 
anthropogenically forced changes to habitats is 
considered to be demersal- and benthic-towed 
fishing gear (i.e. trawls and dredges), which 
adversely affect large areas of subtidal sediments 
and some reef habitat down to 200 m depth as 
well as parts of the deeper sea, particularly the 
continental slope.

During the 19th and early 20th centuries, as 
fishing activity increased, fishing tended to 
spread out into areas further offshore from the 
main fishing ports. Nevertheless, by the 1990s, 
when levels of fishing activity were perhaps 
at their highest, large parts of the seafloor 
would have remained unfished in any one year. 
Overall levels of fishing effort have declined 
in recent years, particularly in the North Sea, 
but activity has tended to decline most in the 
areas subjected to the highest levels of fishing 
effort. Thus while reductions in total fishing 
activity may have benefited some fish stocks, 
benthic marine habitats are not considered 

to have benefited to the same extent. Indeed 
developments in navigational precision and 
acoustic ground discrimination have allowed 
continued encroachment onto areas of rough 
ground previously avoided, as well as deeper 
waters further offshore.

Further localised losses of habitat are expected in 
the future, mainly associated with construction 
in the renewable energy sector (wind, wave 
and tidal power) and for container port 
developments and marinas in some estuaries. 
These tend to substitute natural habitats with 
man-made hard substrata and also affect natural 
estuary dynamics and sediment processes. For 
most other activities which adversely affect 
marine habitats, the intensity of pressures has 
been relatively stable over the past ten years 
(although distribution of some pressures may 
have changed) and a similar trend is expected 
in the coming 10 to 20 years. Exceptions to this 
trend are likely to be seen in pressures brought 
about by climate change, while established non-

Table 3.34  continued

Key pressure 
types

What the evidence 
shows

Status assessment of 
contributing Regional 
Seas

Overall 
current 
status 
assessment

Confidence 
in overall 
assessment

Overall 
recent 
trends in 
condition 

Overall 
expected 
future 
trends in 
condition

Region 8: Atlantic North-West Approaches

Removal of 
species (target 
and non-target)

Mobile benthic 
fishing gears 
impact deep-sea 
habitats in many 
ways, and have 
been expanding 
into deeper waters 
in recent years

Atlantic 
North-West 
Approaches

Limited 
Area 
Impacted

}
Limited 
Area 
Impacted

High Declining Unknown

Habitat damage Rockall 
Bank and 
Trough

Moderate 
Area 
Impacted

Siltation rate 
changes

Faroe-
Shetland 
Channel

Limited 
Area 
Impacted

Litter Increasing evidence 
of the presence of 
litter (e.g. discarded 
fishing gears)
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indigenous species are likely to further expand 
their range in UK waters. Coastal squeeze and 
coastal protection issues associated with climate 
change are expected to increase in importance in 
the coming decades, particularly in the southeast 
of the UK. It is still unclear how climate change 
will affect many habitats, in particular subtidal 
habitats. In addition, it is not known how some 
of the pressures identified as currently impacting 

habitats will change in the future both in their 
intensity and likely distribution (e.g. bottom 
trawling and aggregate dredging).

The main pressures and activities impacting 
each broad habitat are listed in Sections 3.1.4.2 
(intertidal rock), 3.1.4.3 (intertidal sediments), 
3.1.4.4 (subtidal rock), 3.1.4.5 (shallow subtidal 
sediments), 3.1.4.6 (shelf subtidal sediments), 
and 3.1.4.7 (deep-sea habitats).

Table 3.35  Summary of regional assessments of current status of the six broad habitat categories for each 
Regional Sea. Green = Limited Area Impacted (≤10% of area); Amber = Moderate Area Impacted (>10% to 
25% of area); Red = Large Area Impacted (>25% of area). Blank cells indicate the habitat does not occur in the 
Regional Sea in question.

Region Intertidal Rock Intertidal 
Sediments

Subtidal Rock Shallow 
Subtidal 
Sediments

Shelf Subtidal 
Sediments

Deep-Sea 
Habitats

1: Northern North Sea Limited Area 
Impacted

Moderate 
Area Impacted

Limited Area 
Impacted

Large Area 
Impacted

Large Area 
Impacted

2: Southern North Sea Limited Area 
Impacted

Large Area 
Impacted

Limited Area 
Impacted

Large Area 
Impacted

Large Area 
Impacted

3: Eastern English 
Channel

Limited Area 
Impacted

Large Area 
Impacted

Limited Area 
Impacted

Large Area 
Impacted

Moderate 
Area Impacted

4: Western Channel and 
Celtic Sea

Moderate 
Area Impacted

Large Area 
Impacted

Limited Area 
Impacted

Large Area 
Impacted

Large Area 
Impacted

Limited Area 
Impacted

5: Irish Sea Moderate 
Area Impacted

Large Area 
Impacted

Limited Area 
Impacted

Large Area 
Impacted

Large Area 
Impacted

6: Minches and Western 
Scotland

Limited Area 
Impacted

Limited Area 
Impacted

Limited Area 
Impacted

Large Area 
Impacted

Large Area 
Impacted

7: Scottish Continental 
Shelf

Limited Area 
Impacted

Limited Area 
Impacted

Limited Area 
Impacted

Moderate 
Area Impacted

Large Area 
Impacted

Large Area 
Impacted

8: Atlantic North-West 
Approaches

Limited Area 
Impacted

Limited Area 
Impacted

Large Area 
Impacted

Limited Area 
Impacteda

a It should be borne in mind that this particular assessment is based upon an amalgamation of three separate assessments, one of which (for the 
‘Rockall Bank & Trough’ Regional Sea) was assessed as having a Moderate Area of Deep-sea habitats impacted (see Table 3.34).
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3.1.6 What further work needs to be 
done?

This assessment report has developed a 
significantly more advanced approach to 
assessing the state of the marine habitats 
around the UK compared with Charting 
Progress, using a combination of the best 
available data and expert judgement. However, 
there remain significant gaps in understanding 
of the small-scale distribution of habitats, and 
in the interactions between the habitats and 
human activities. More importantly, there are 
as yet few long-term monitoring programmes 
in place to provide firm evidence of the state 
of habitats and how they are changing over 
time, or studies that will help interpret why 
change is occurring. The monitoring that is in 
place is mostly confined to the coastal zone, 
where newly-established programmes for the EU 
Water Framework Directive and the EU Habitats 
Directive (the latter confined to SACs at present) 
are beginning to provide time-series data to 
complement sustained observation programmes 
run by academic research institutes. Monitoring 
needs to address the ecological significance of 
habitat change, as well as providing a record 
of change in measurable parameters, like 
temperature or biodiversity indices.

These main conclusions are described in more 
detail in the following sections.

3.1.6.1 Limitations in data

• The assessment process has highlighted that 
data on the distribution and characteristics 
of habitat types, human activities and 
their pressures are incomplete. Although 
considerable progress has been made since 
Charting Progress, there are still some 
significant gaps in the evidence base on which 

these assessments have been made. The 
existence of adequate data is the fundamental 
starting point for monitoring future trends.

• The assessments have relied heavily on 
broad-scale modelled habitat data, as the 
availability of more detailed habitat maps is 
still very limited (<10% of UK waters have 
habitat maps based on actual habitat surveys) 
and mostly confined to coastal waters. The 
modelled maps rely on interpretations of 
seabed substratum types which are often 
over 25 years old and were themselves mostly 
derived from relatively sparse point-sample 
data. Recent acoustic surveys have shown 
that these earlier seabed sediment maps can 
be quite misleading when used as a basis 
for producing modelled habitat maps, as 
they tend to under-represent the complexity 
of seabed habitats and the amount of rock 
outcropping at the seabed surface. The 
requirement for additional systematic habitat 
mapping surveys needs to be considered, 
including adequate ground-truthing to 
validate acoustic surveys and to provide detail 
on the biological characteristics and variation 
(e.g. species diversity) across different areas, 
taking into account existing and planned 
future survey work. Such information would 
improve the accuracy of habitat maps which 
are a pre-requisite for future assessments, as 
well as inform the development of strategies 
for monitoring habitats and contribute to the 
management of activities and spatial planning 
(see also UKMMAS, 2010a, Section 3.8: 
Sedimentary Processes and Morphology).

• There is a need to maintain and expand the 
collection of sustained, long-term time series 
evidence, in order to support assessment 
of the magnitude and rate of change in 
the quality of intertidal and subtidal seabed 
habitats. Regular monitoring of the condition 
of marine habitats is at present confined to 
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a limited number of locations (e.g. marine 
protected areas or areas closed to fisheries), 
habitat types (mainly in estuarine or coastal 
waters, rather than offshore or deep-sea 
areas) and pressure types. Most of these are 
recently established programmes for the EU 
Water Framework and Habitats Directives, 
or small-scale research programmes, which 
will need to be incorporated into a wider 
framework. There is a particular need to 
extend this monitoring to address physical 
damage and other important pressures and to 
provide a more even geographical and habitat 
type coverage. Use of regular monitoring 
stations should be supplemented by systems 
to capture observations from a variety of 
sources which might alert to wider changes in 
habitat quality.

3.1.6.2 Assessment techniques

• The approach adopted for this assessment 
has been based mostly on expert judgement, 
considering the interface between habitats 
and pressures and drawing on research 
evidence to help make balanced assessments. 
Such an approach, while significantly more 
advanced than Charting Progress, has been 
required due to a lack of long-term, targeted 
monitoring programmes and associated 
metrics which should provide the firm 
evidence on which to make assessments. 
While the overall approach to assessment 
of the state of seabed habitats is considered 
sound, there is a pressing need to move 
towards a more sophisticated, evidence 
(data)-led process which will provide greater 
confidence in the outcomes. This will be 
particularly important both to inform decisions 
regarding management actions and to assess 
their consequences. There is a need to review 
the Robinson et al. (2008) methodology to 
enable incorporation of a mixture of expert 

judgement and data on specific indicators 
when undertaking future assessments, and to 
incorporate confidence assessments of recent 
and future trends.

• There is a need to improve the way in which 
data on pressures are provided, so as to be 
fully meaningful for the assessment of impact 
on habitats. This could include expressing 
pressures in terms of the degree of impact 
both on those species potentially impacted 
and their physical habitat, as well as the 
spatial extent of the impact. For each type 
of pressure, the data from different activities 
need to be expressed in the same format, 
thus enabling aggregation of the data. This 
needs to be made available in GIS map format 
showing the spatial and temporal variation in 
distribution and intensity.

• Future assessment processes need to ensure 
that the activity and pressure data are available 
in advance of undertaking assessments of 
habitats (and other aspects of the marine 
ecosystem). For Charting Progress 2, the 
parallel working procedure of the Evidence 
Groups (OPEG, CSSEG, PSEG and HBDSEG) in 
preparing their Feeder Reports has not made 
this possible.

• Most pressure and ecological impact indicators 
currently in use refer to diffuse pollutants and 
their biotic effects. Comparable indicators 
are mostly lacking for physical pressures 
and their impacts. There is also a particular 
requirement for indicators that describe 
structural properties and functional aspects 
of ecosystems. A critical review of available 
indicators needs to be completed, to arrive 
at a suite of agreed indicators for the 
wide range of habitats in UK waters. Final 
agreed indicators need to fully reflect the 
management issues under consideration.
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• The threshold values adopted for this 
assessment are based on precedence from 
existing directives and guidelines. There is a 
need to consider the relationship between 
these thresholds and the future assessment of 
Good Environmental Status for the EU Marine 
Strategy Framework Directive. Thresholds used 
in the present assessment need to be reviewed 
to ensure that they are set at an appropriate 
level such that all habitats continue to 
function, and not just those listed under 
existing policy drivers (e.g. OSPAR, EU Habitats 
Directive).

3.1.6.3 Developments in monitoring

• There is a need to further improve the 
coordination of surveys and monitoring, 
such as improved integration of programmes 
between agencies and between disciplines 
(contaminants, biodiversity, fisheries). While 
this has started under the UKMMAS process, 
there is room for further integration and 
cooperation.

• A review of current monitoring effort is 
required, taking into account the distribution 
and intensity of pressures in relation to their 
effects on the different habitats, with a view 
to identifying key gaps in spatial, pressure-
based and habitat-type coverage. This should 
build upon the inventories of monitoring 
programmes reported in UKDMOS.

• Any new monitoring should aim to sample 
along pressure gradients, from highly 
impacted sites to those in more pristine states, 
as this will help inform understanding of the 
significance of impacts from the pressure 
and enable a better assessment of the overall 
status of the habitats.

• In addition to new monitoring efforts, there 
needs to be a readiness to take advantage 
of opportunities that arise from time-to-time 

through accidents, extreme weather events, 
construction activities, disease outbreaks etc. 
to better understand the impact of pressures 
on marine species and habitats. These events 
may provide opportunities to investigate what 
would be too expensive or unethical to create 
within experimental studies.

3.1.6.4 Additional research

• While significant progress has been made 
in the past ten years to bring together 
knowledge of species and habitats, many 
results of studies on change in marine habitats 
are currently in a disparate and inaccessible 
form. There is a need to review what is 
currently known about ‘change’ resulting both 
from natural variation and human activities, 
and to bring this together in a consistent 
and readily accessible form linked to specific 
habitats. This information would support the 
interpretation of future monitoring data and 
help identify significant knowledge gaps.

• It is expected that further research will be 
required to better understand the reasons 
for change, and its significance in terms of 
ecosystem functioning. Suitable indicators of 
ecosystem function will need to be developed. 
This could build upon recent work which 
considers marine ecosystem functioning and 
processes (e.g. Laffoley et al., 2006; MRAG 
and UNEP-WCMC, 2007). Further research 
may also be needed to develop new pressure 
state and impact indicators where none 
currently exist.

• Further research and survey effort should 
be directed at understanding patterns and 
mechanisms of establishment and rate of 
spread of non-indigenous species, the degree 
to which they displace indigenous species and 
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change indigenous communities, and seeking 
possible measures to reduce their spread or 
impact.

3.1.6.5 Legislative and regulatory 
requirements

• The survey and monitoring undertaken by 
industry as part of the regulatory process 
needs to be made more readily available in a 
form compatible with that from environmental 
monitoring programmes. This should include 
data both from environmental impact 
assessments and operational monitoring. The 
data should be deposited in the appropriate 
Data Archive Centres and follow MEDIN 
standards.

3.1.6.6 Management actions and 
measures

• The assessments undertaken provide an 
indication of the current state of marine 
habitats around the UK, together with an 
indication of recent and future trends in this 
status. They do not in themselves indicate 
the priorities for management measures, 
as some impacts are unlikely to be reversed 
(e.g. where habitat has been lost due to 
land claim followed by construction of major 
infrastructure, where non-indigenous species 
have become established and/or where 
habitats are impacted by climate change). 
There is, therefore, a need to analyse the 
results carefully to assess what actions could 
lead to an improvement in overall status, 
taking into account the practicalities and 
costs of achieving this, and national and 
international environmental and socio-
economic policy objectives.

• While important progress is being made in 
fisheries management to improve the status 
of commercial fish stocks, it is not yet known 

whether these measures will lead to significant 
reductions in the levels of physical disturbance 
to seabed habitats. It is unlikely that the status 
of impacted benthic habitats will improve 
without directed management measures, 
particularly where they support long-lived, 
fragile and/or functionally important species.

• The development of marine planning, as 
proposed in the Marine and Coastal Access 
Act, will be an important mechanism to help 
maintain or improve the quality of seabed 
habitats, balancing the needs for sustainable 
use by industry with environmental protection 
objectives. Tools to define habitat sensitivity, 
rarity and conservation importance need to be 
developed to provide practical advice to assist 
these planning mechanisms.

• It is important to note that there are still 
significant uncertainties associated with the 
quality levels that are to be established for 
Good Environmental Status under the EU 
Marine Strategy Framework Directive, and 
whether they will adequately address the main 
causes of impacts on marine habitats and their 
associated species.
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Annex 1: Summary of broad habitat 
assessments

This Annex contains a summarised 
representation of the assessment of broad 
habitat categories, as completed during a 
workshop in Ledsham, near Chester, on 17-21 
November, 2008, based on the methodology 
described by Robinson et al. (2008). Assessments 
were completed by a panel of experts from 
the Environmental, Conservation and Fisheries 
Agencies, together with members of the 
academic community and independent 
consultants. Six expert groups were formed, 
one for each broad habitat type (as described 
in Sections 3.1.4.2 to 3.1.4.7) and each group 
assessed the following for each Regional Sea:

• current status of a specific habitat as a result 
of pressures associated with human activities. 
Status was measured relative to former natural 
conditions (see A to D below);

• recent trends to enable the interpretation of 
change in habitat condition over the past ten 
years, and

• future prospects for the habitat (20 years into 
the future).

The tables presented below include the 
following information for each broad habitat 
category subdivided by Regional Sea:

1. A listing of each pressure deemed to impact 
≥1% of the habitat area.

2. For each such pressure, an assessment 
of Impact, accompanied by a confidence 
estimate (CE). It is vitally important to realise 
that the terminology used in these tables is 
based on that used by Robinson et al. (2008), 
which here uses the concept of High versus 
Low Resistance to a pressure to convey impact 
information. In order to maintain consistency 

with the original documents produced at the 
workshop, this terminology is retained in the 
tables below.

3. For each pressure, an estimation of the 
percentage of habitat area impacted by 
that pressure, compared to an unimpacted 
baseline, accompanied by a confidence 
estimate (CE).

4. For each pressure, a statement on expected 
Recovery time following cessation of the 
pressure, accompanied by a confidence 
estimate (CE).

5. The overall degree of impact of each pressure 
on the habitat, based on the combination 
of Impact/Resistance and Recovery and 
expressed in a two-letter code, as described in 
Table 3.12.

6. A statement of confidence in the overall 
degree of impact, based on guidelines 
outlined in Table 3.13.

7. Information on recent and likely future trends 
in the condition of the habitat as a result of 
each individual pressure.

8. Where relevant, one or more worst-case 
scenarios to identify spatially limited sub-
component habitats that are impacted 
significantly by particular pressures. It is 
important to realise that these worst-case 
scenarios may be linked to pressures which 
have a negligible impact on the broad habitat 
category as a whole, and so may not be 
represented in detail in the tables. In such 
cases, the pressure causing the impact in the 
worst-case scenario is identified in the text.
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Table A1.1  Status assessments for intertidal rock. All pressures listed have an impact on at least 1% of the 
habitat area within each Region and are sorted in descending order of percentage area impacted. Pressures 
with the ‘% Area Impacted’ values greyed out (as denoted here:  ) have been subsumed into other 
pressures for the purposes of calculating the total percentage area impacted within each Region, as described 
in Section 3.1.4.1. Note: the worst-case scenarios listed may not relate to pressures identified as most important 
at Regional Sea level.

Main pressure 

types impacting 

≥1% of this 

habitat per Region

Resistance 

(CE) 

% Area 

Impacted 

(CE)

Recovery 

(CE)

Degree of 

impact

Overall 

Confidence

Recent 

trends in 

condition

Future 

trends in 

condition

Worst-case scenarios of 

subcomponent habitats 

particularly impacted by pressures 

within each Region

Region 1: Northern North Sea

Removal of 
species (target 
and non-target)

High 
(High)

4% 
(Low)

High 
(High)

HH High Declining Declining Collection of edible winkles 
L. littorea from shore

Climate change High 
(Low)

1% 
(Low)

None 
(High)

HN Very High Declining Declining Loss of boreal species (e.g. 
the kelp A. esculenta) due 
to climate change

Estuarine rocky habitats 
impacted by coastal defence 
structures

Region 2: Southern North Sea

Introduction of 
non-indigenous 
species and 
translocations 
(competition)

High 
(High)

 

1% 
(Low)

 

None 
(High)

HN

 

Very High

 

Declining Declining Non-indigenous barnacle 
E. modestus on rocky 
habitats in variable 
salinity; non-indigenous 
alga S. muticum in many 
rockpools

Loss of intertidal chalk 
habitat due to coastline 
reinforcement

Region 3: Eastern Channel

Climate change High 
(Low)

5% 
(Low)

None 
(High)

HN Very High Declining Declining Extension of range and 
increase in abundance 
of topshells, O. lineatus, 
and, G. umbilicalis, due to 
climate change

Loss of intertidal chalk cave 
habitat due to coastline 
reinforcement

Introduction of 
non-indigenous 
species and 
translocations 
(competition)

High 
(High)

1% 
(High)

None 
(High)

HN Very High Declining Declining Estuarine rocky habitats 
impacted by coastal defence 
structures

Removal of 
species (target 
and non-target)

High 
(High)

1% 
(Low)

High 
(High)

HH High Declining Declining Overturning of boulders for 
collection of crabs, shellfish 
etc.
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Table A1.1  continued

Main pressure 

types impacting 

≥1% of this 

habitat per Region

Resistance 

(CE) 

% Area 

Impacted 

(CE)

Recovery 

(CE)

Degree of 

impact

Overall 

Confidence

Recent 

trends in 

condition

Future 

trends in 

condition

Worst-case scenarios of 

subcomponent habitats 

particularly impacted by pressures 

within each Region

Region 4: Western Channel and Celtic Sea

Climate change High 
(Low)

8 % 
(Low)

None 
(High)

HN Very High Declining Declining Loss of boreal species (e.g. 
the kelp, A. esculenta, and 
the barnacle, S. balanoides) 
due to climate change

Estuarine rocky habitats 
impacted by coastal defence 
structures

Removal of 
species (target 
and non-target)

High 
(High)

3% 
(Low)

High 
(High)

HH High Declining Declining Collection of edible winkles 
L. littorea from shore

Introduction of 
non-indigenous 
species and 
translocations 
(competition)

High 
(High)

1% 
(High)

None 
(High)

HN Very High Declining Declining Non-indigenous alga, 
S. muticum, in many 
rockpools

Region 5: Irish Sea

Removal of 
species (target 
and non-target)

High 
(High)

10% 
(Low)

High 
(High)

HH High Declining Declining Collection of edible winkles, 
L. littorea, from shore

Habitat damage High 
(High)

1% 
(Low)

Medium 
(High)

HM Very High Declining Declining Overturning of boulders for 
collection of crabs, shellfish 
etc.

Estuarine rocky habitats 
impacted by coastal defence 
structures

Non-indigenous Pacific 
oysters, C. gigas, locally 
expanding on rocky shores

Region 6: Minches and Western Scotland

NONE

Region 7: Scottish Continental Shelf

Climate change High 
(Low)

5% 
(Low)

None 
(High)

HN Very High Declining Declining Extension of range and 
increase in abundance of 
topshell, G. umbilicalis, due 
to climate change

Region 8: Atlantic North-West Approaches

NONE
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Table A1.2  Status assessments for intertidal sediments. All pressures listed have an impact on at least 1% of the 
habitat area within each Region and are sorted in descending order of percentage area impacted. Pressures 
with the ‘% Area Impacted’ values greyed out (as denoted here:  ) have been subsumed into other 
pressures for the purposes of calculating the total percentage area impacted within each Region, as described 
in Section 3.1.4.1. Note: the worst-case scenarios listed may not relate to pressures identified as most important 
at Regional Sea level. Fractions generated because estimated percentages were based on total surface area 
after widespread land claim were rounded to the nearest percentage point.

Main pressure types 
impacting ≥1% 
of this habitat per 
Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each 
Region

Region 1: Northern North Sea

Hydrological 
changes (inshore/
local)

High 
(Low)

10% 
(Low)

None 
(High)

HN Medium Declining Declining Estuarine sediments 
impacted by coastal 
defence structures

Habitat loss High 
(High)

3% 
(Low)

None 
(High)

HN Very High Declining Declining Historical loss of 
saltmarsh and muds 
due to landclaim, 
coastal defence; 
coastal squeeze due 
to rising sea levels

Climate change High 
(High)

2% 
(Low)

None 
(High)

HN Very High Declining Declining

Introduction of 
non-indigenous 
species and 
translocations 
(competition)

High 
(High)

2% 
(Low)

None 
(High)

HN Very High Declining Declining

Contamination 
by hazardous 
substances

High 
(High)

2% 
(Low)

Low 
(Low)

HL High Unknown Unknown Contamination of 
sediments by industry, 
particularly in upper 
reaches of estuaries

Nitrogen and 
phosphorus 
enrichment

High 
(High)

2% 
(Low)

Medium 
(High)

HM Very High Stable Stable Eutrophication 
within enclosed 
embayments due to 
terrestrial runoff

Organic 
enrichment

High 
(High)

2% 
(Low)

Medium 
(High)

HM Very High Improving Improving

Habitat damage High 
(High)

2% 
(Low)

Medium 
(High)

HM Very High Declining Declining Damage to sheltered 
muddy gravels as a 
result of bait digging 
etc.

Litter High 
(Low)

1% 
(Low)

None 
(High)

HN High Declining Declining

Removal of 
species (target 
and non-target)

High 
(High)

1% 
(Low)

Medium 
(Low)

HM High Declining Unknown

Region 2: Southern North Sea

Hydrological 
changes (inshore/
local)

Low 
(High)

60% 
(Low)

None 
(High)

LN Medium Declining Declining Historical loss of 
saltmarsh, muds due 
to landclaim, coastal 
defence; risk of 
coastal squeeze due 
to rising sea levels

Habitat loss Low 
(High)

30% 
(Low)

None 
(High)

LN Very High Declining Declining
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Table A1.2  continued

Main pressure types 
impacting ≥1% 
of this habitat per 
Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each 
Region

Introduction of 
non-indigenous 
species and 
translocations 
(competition)

High 
(High)

7% 
(Low)

None 
(High)

HN Very High Stable Declining Invasive common 
cordgrass (S. anglica) 
on muds, saltmarsh

Nitrogen and 
phosphorus 
enrichment

High 
(High)

7% 
(Low)

Medium 
(High)

HM Very High Stable Stable Eutrophication within 
estuaries due to 
terrestrial runoff

Organic 
enrichment

High 
(Low)

7% 
(Low)

Medium 
(High)

HM Very High Improving Improving Organic enrichment 
within estuaries due 
to terrestrial runoff

Contamination 
by hazardous 
substances

High 
(High)

4% 
(Low)

Low 
(Low)

HL High Unknown Unknown Contamination of 
sediments by industry, 
particularly in upper 
reaches of estuaries

Habitat damage High 
(High)

3% 
(Low)

Medium 
(High)

HM Very High Declining Declining Damage to 
driftline vegetation 
communities due 
to gravel extraction, 
trampling and flood 
management

Removal of 
species (target 
and non-target)

High 
(High)

2% 
(Low)

Medium 
(Low)

HM High Declining Unknown

Climate change High 
(High)

1% 
(Low)

None 
(High)

HN Very High Declining Declining Estuarine sediments 
impacted by coastal 
defence structures

Litter High 
(Low)

1% 
(Low)

None 
(High)

HN High Declining Declining

Region 3: Eastern Channel

Hydrological 
changes (inshore/
local)

Low 
(Low)

30% 
(Low)

None 
(High)

LN Medium Declining Declining Invasive common 
cordgrass (S. anglica) 
on muds, saltmarsh

Introduction of 
non-indigenous 
species and 
translocations 
(competition)

High 
(High)

9% 
(Low)

None 
(High)

HN Very High Stable Declining

Habitat loss High 
(Low)

9% 
(Low)

None 
(High)

HN Very High Declining Declining Loss of driftline 
vegetation 
communities due 
to gravel extraction, 
trampling and flood 
management
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Table A1.2  continued

Main pressure types 
impacting ≥1% 
of this habitat per 
Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each 
Region

Nitrogen and 
phosphorus 
enrichment

High 
(High)

9% 
(Low)

Medium 
(High)

HM Very High Stable Stable Eutrophication 
within enclosed 
embayments due to 
terrestrial runoff

Organic 
enrichment

High 
(Low)

9% 
(Low)

Medium 
(High)

HM Very High Improving Improving Organic enrichment 
within estuaries due 
to terrestrial runoff

Contamination 
by hazardous 
substances

High 
(High)

5% 
(Low)

Low 
(Low)

HL High Unknown Unknown Litter is present in 
the vast majority of 
intertidal sediments

Habitat damage High 
(High)

3% 
(Low)

Medium 
(High)

HM High Declining Declining Damage to sheltered 
muddy gravels as a 
result of bait digging 
etc.

Climate change High 
(High)

2% 
(Low)

None 
(High)

HN Very High Declining Declining

Removal of 
species (target 
and non-target)

High 
(High)

2% 
(Low)

Medium 
(Low)

HM High Declining Unknown

Region 4: Western Channel and Celtic Sea

Hydrological 
changes (inshore/
local)

Low 
(Low)

30% 
(Low)

None 
(High)

LN Medium Declining Declining Historical loss of 
saltmarsh and muds 
due to land claim, 
coastal defence; 
coastal squeeze due 
to rising sea levels

Habitat loss High 
(Low)

7% 
(Low)

None 
(High)

HN High Declining Declining

Contamination 
by hazardous 
substances

High 
(High)

5% 
(Low)

Low 
(Low)

HL High Unknown Unknown Contamination of 
sediments by industry, 
particularly in upper 
reaches of estuaries

Organic 
enrichment

High 
(High)

5% 
(Low)

Medium 
(High)

HM High Improving Unknown Eutrophication within 
estuaries due to 
terrestrial runoff

Introduction of 
non-indigenous 
species and 
translocations 
(competition)

High 
(High)

3% 
(Low)

None 
(High)

HN Very High Declining Declining

Climate change High 
(High)

2% 
(Low)

None 
(High)

HN Very High Declining Declining

Litter High 
(Low)

2% 
(Low)

None 
(High)

HN High Declining Declining
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Table A1.2  continued

Main pressure types 
impacting ≥1% 
of this habitat per 
Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each 
Region

Habitat damage High 
(High)

2% 
(Low)

Medium 
(High)

HM Very High Declining Declining Damage to sheltered 
muddy gravels as a 
result of bait digging 
etc.

Region 5: Irish Sea

Hydrological 
changes (inshore/
local)

High 
(Low)

20% 
(Low)

None 
(High)

HN Medium Declining Declining Estuarine sediments 
impacted by coastal 
defence structures

Organic 
enrichment

High 
(Low)

10% 
(Low)

Medium 
(High)

HM High Improving Improving

Habitat loss High 
(Low)

5% 
(Low)

None 
(High)

HN High Declining Declining Historical loss of 
saltmarsh and muds 
due to land claim, 
coastal defence; 
coastal squeeze due 
to rising sea levels

Contamination 
by hazardous 
substances

High 
(Low)

5% 
(Low)

Low 
(Low)

HL High Unknown Unknown Contamination of 
sediments by industry, 
particularly in upper 
reaches of estuaries

Introduction of 
non-indigenous 
species and 
translocations 
(competition)

High 
(High)

3% 
(Low)

None 
(High)

HN Very High Declining Declining Invasive common 
cordgrass (S. anglica) 
on muds, saltmarsh

Habitat damage High 
(High)

3% 
(Low)

Medium 
(High)

HM High Declining Declining Damage to 
driftline vegetation 
communities due 
to gravel extraction, 
trampling and flood 
management

De-oxygenation High 
(High)

2% 
(Low)

High 
(High)

HH High Improving Improving

Climate change High 
(High)

2% 
(Low)

None 
(High)

HN Very High Declining Declining

Litter High 
(Low)

2% 
(Low)

None 
(High)

HN High Declining Declining

Nitrogen and 
phosphorus 
enrichment

High 
(High)

2% 
(Low)

Medium 
(High)

HM Very High Stable Stable Eutrophication within 
estuaries due to 
terrestrial runoff

Removal of 
species (target 
and non-target)

High 
(High)

2% 
(Low)

Medium 
(Low)

HM High Declining Improving Beds of common 
cockle (Cerastoderma 
edule) considered 
overexploited by 
commercial fisheries
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Table A1.2  continued

Main pressure types 
impacting ≥1% 
of this habitat per 
Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each 
Region

Region 6: Minches and Western Scotland

Climate change High 
(High)

2% 
(Low)

None 
(High)

HN Very High Declining Declining Risk of coastal 
squeeze due to rising 
sea levels

Litter High 
(Low)

1% 
(Low)

None 
(High)

HN High Declining Declining Historical loss of 
saltmarsh, muds due 
to land claim, coastal 
defence

Organic enrichment 
in sheltered sealochs 
through aquaculture

Region 7: Scottish Continental Shelf

Climate change High 
(High)

2% 
(Low)

None 
(High)

HN Very High Declining Declining Coastal squeeze due 
to rising sea levels

Hydrological 
changes (inshore/
local)

High 
(High)

1% 
(Low)

None 
(High)

HN Very High Declining Declining Historical loss of 
saltmarsh, muds due 
to land claim, coastal 
defence

Litter High 
(Low)

1% 
(Low)

None 
(High)

HN High Declining Declining
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Table A1.3  Status assessments for subtidal rock. All pressures listed have an impact on at least 1% of the 
habitat area within each Region and are sorted in descending order of percentage area impacted. Pressures 
with the ‘%Area Impacted’ values greyed out (as denoted here:  ) have been subsumed into other 
pressures for the purposes of calculating the total percentage area impacted within each Region, as described 
in Section 3.1.4.1. Note: the worst-case scenarios listed may not relate to pressures identified as most important 
at Regional Sea level.

Main pressure types 
impacting ≥1% 
of this habitat per 
Region

Resistance 
(CE) 

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each 
Region

Region 1: Northern North Sea

Removal of 
species (target 
and non-target)

High 
(High)

5% 
(Low)

Medium 
(High)

HM Medium Stable Stable  

Region 2: Southern North Sea

Removal of 
species (target 
and non-target)

High 
(High)

5% 
(Low)

Medium 
(High)

HM Medium Stable Stable Damage of Sabellaria 
biogenic reefs by 
fishing

Habitat damage High 
(High)

5% 
(Low)

Medium 
(Low)

HM High Stable Stable Loss of subtidal 
chalk habitats due to 
construction

Habitat loss High 
(High)

2% 
(Low)

None 
(High)

HN Very High Stable Stable

Region 3: Eastern Channel

Removal of 
species (target 
and non-target)

High 
(High)

5% 
(Low)

Medium 
(High)

HM Medium Stable Stable Removal of subtidal 
rock (boulders) by 
fishing

Habitat damage High 
(High)

5% 
(Low)

Medium 
(Low)

HM High Stable Stable Damage to long-lived 
sessile species, e.g. 
sea fans, by fishing

Increasing abundance 
of non-indigenous 
slipper limpets 
C. fornicata

Region 4: Western Channel and Celtic Sea

Removal of 
species (target 
and non-target) 

High 
(High)

5% 
(Low)

Medium 
(High)

HM Medium Stable Stable Discarded angling 
tackle entangles 
invertebrates e.g. 
lobsters

Increasing abundance 
of non-indigenous 
slipper limpets 
C. fornicata

Local smothering of 
rocky reefs due to 
dredge disposal
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Table A1.3  continued

Main pressure types 
impacting ≥1% 
of this habitat per 
Region

Resistance 
(CE) 

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each 
Region

Region 5: Irish Sea

Removal of 
species (target 
and non-target)

High 
(High)

5% 
(Low)

Medium 
(High)

HM Medium Stable Stable Loss and damage of 
horse mussel beds 
(e.g. in Strangford 
Lough) through 
fishing

Local smothering of 
subtidal rock through 
dredge disposal

Habitat Damage High 
(High)

2% 
(Low)

Low 
(Low)

HL High Stable Stable Increasing abundance 
of invasive tunicate 
D. vexillum

Region 6: Minches and Western Scotland

Removal of 
species (target 
and non-target)

High 
(High)

5% 
(Low)

Medium 
(High)

HM High Stable Stable Damage to subtidal 
rock communities 
through fishing

Increasing abundance 
of non-indigenous 
alga S. muticum

Loss of serpulid reefs 
through fishing, 
marine construction

Region 7: Scottish Continental Shelf

Removal of 
species (target 
and non-target)

High 
(High)

5% 
(Low)

Medium 
(High)

HM High Stable Stable Loss of, and damage 
to, cold-water coral 
reefs through fishing, 
marine construction

Region 8: Atlantic North-West Approaches

No pressure 
thought to affect 
≥1% of Subtidal 
Rock in this area

High 
(High)

<1% 
(Low)

None 
(High)

HN High Declining Declining Removal of subtidal 
rock (boulders) by 
fishing
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Table A1.4  Status assessments for shallow subtidal sediments. All pressures listed have an impact on at least 
1% of the habitat area within each Region and are sorted in descending order of percentage area impacted. 
Pressures with the ‘% Area Impacted’ values greyed out (as denoted here:  ) have been subsumed into 
other pressures for the purposes of calculating the total percentage area impacted within each Region, as 
described in Section 3.1.4.1. Note: the worst-case scenarios listed may not relate to pressures identified as most 
important at Regional Sea level.

Main pressure 
types impacting 
≥1% of this 
habitat per Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each Region

Region 1: Northern North Sea

Removal of 
species (target 
and non-target)

Low 
(Low)

26% 
(Low)

Low 
(High)

LL High Improving Improving

Habitat damage Low 
(Low)

26% 
(Low)

Low 
(High)

LL High Stable Improving Coastal lagoons have 
been damaged or lost 
due to construction 
of coastal defence 
and other structures, 
impoundments, etc.

Habitat loss High 
(High)

5% 
(Low)

None 
(high)

HN Very High Declining Declining

Contamination 
by hazardous 
substances

High 
(High)

5% 
(High)

Low 
(High)

HL Very High Improving Improving

Organic 
enrichment

High 
(Low)

5% 
(High)

Medium 
(High)

HM Very High Declining Improving

Nitrogen and 
phosphorus 
enrichment

High 
(Low)

5% 
(Low)

High 
(High)

HH High Declining Stable

Siltation rate 
changes

High 
(High)

5% 
(Low)

High 
(High)

HH High Stable Unknown

Region 2: Southern North Sea

Removal of 
species (target 
and non-target)

Low 
(High)

30% 
(Low)

Low 
(High)

LL Very High Improving Improving

Habitat damage Low 
(High)

30% 
(Low)

Low 
(High)

LL Very High Improving Improving Coastal lagoons have 
been damaged or lost 
due to construction 
of coastal defence 
and other structures, 
impoundments, etc.

Siltation rate 
changes

High 
(High)

15% 
(Low)

High 
(High)

HH High Stable Unknown Local organic enrichment 
of estuaries

Habitat loss High 
(High)

5% 
(High)

None 
(High)

HN Very High Declining Declining
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Table A1.4  continued

Main pressure 
types impacting 
≥1% of this 
habitat per Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each Region

Contamination 
by hazardous 
substances

High 
(High)

5% 
(High)

Low 
(High)

HL Very High Improving Improving

Organic 
enrichment

High 
(High)

5% 
(High)

Medium 
(High)

HM Very High Declining Improving

Nitrogen and 
phosphorus 
enrichment

High 
(Low)

5% 
(Low)

High 
(High)

HH High Declining Stable

Region 3: Eastern Channel

Removal of 
species (target 
and non-target)

Low 
(Low)

26% 
(Low)

Low 
(High)

LL High Stable Improving

Habitat damage Low 
(Low)

26% 
(Low)

Low 
(High)

LL High Unknown Improving Coastal lagoons have 
been damaged or lost 
due to construction 
of coastal defence 
and other structures, 
impoundments, etc.

Siltation rate 
changes

High 
(High)

10% 
(Low)

High 
(High)

HH High Stable Unknown

Introduction of 
non-indigenous 
species and 
translocations 
(competition)

High 
(High)

5% 
(High)

None 
(high)

HN High Declining Declining Increasing abundance of 
non-indigenous slipper 
limpets C. fornicata, e.g. 
on oyster beds

Habitat loss High 
(High)

5% 
(High)

None 
(high)

HN Very High Declining Improving

Contamination 
by hazardous 
substances

High 
(High)

5% 
(High)

Low 
(High)

HL Very High Improving Improving

Organic 
enrichment

High 
(Low)

5% 
(High)

Medium 
(High)

HM Very High Declining Improving

Nitrogen and 
phosphorus 
enrichment

High 
(Low)

5% 
(Low)

High 
(High)

HH High Declining Stable

Region 4: Western Channel and Celtic Sea

Removal of 
species (target 
and non-target)

High 
(High)

15% 
(Low)

Low 
(High)

LL Very High Stable Stable
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Table A1.4  continued

Main pressure 
types impacting 
≥1% of this 
habitat per Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each Region

Habitat damage High 
(High)

15% 
(Low)

Low 
(High)

LL Very High Unknown Improving Coastal lagoons have 
been damaged or lost 
due to construction 
of coastal defence 
and other structures, 
impoundments, etc.

Introduction of 
non-indigenous 
species and 
translocations 
(competition)

High 
(High)

5% 
(High)

None 
(high)

HN High Declining Declining Increasing abundance of 
non-indigenous slipper 
limpets C. fornicata, e.g. 
on oyster beds

Habitat loss High 
(High)

5% 
(Low)

None 
(high)

HN Very High Declining Improving

Contamination 
by hazardous 
substances

High 
(High)

5% 
(High)

Low 
(High)

HL Very High Improving Improving

Organic 
enrichment

High 
(Low)

5% 
(High)

Medium 
(High)

HM Very High Declining Improving

Nitrogen and 
phosphorus 
enrichment

High 
(Low)

5% 
(Low)

High 
(High)

HH High Declining Stable

Siltation rate 
changes

High 
(High)

5% 
(Low)

High 
(High)

HH High Stable Unknown

Region 5: Irish Sea

Removal of 
species (target 
and non-target)

High 
(Low)

20% 
(Low)

Low 
(High)

LL High Improving Improving Habitats impacted by 
mobile fishing gear

Habitat damage High 
(Low)

20% 
(Low)

Low 
(High)

LL High Stable Improving

Contamination 
by hazardous 
substances

High 
(High)

10% 
(High)

Low 
(High)

HL Very High Improving Improving Heavily industrialised 
estuaries and bays have 
led to pollution of local 
sediments (e.g. Liverpool 
Bay, Inner Belfast Loch)

Siltation rate 
changes

High 
(High)

10% 
(Low)

High 
(High)

HH High Stable Unknown

Habitat loss High 
(High)

5% 
(Low)

None 
(High)

HN Very High Declining Declining

Organic 
enrichment

High 
(High)

5% 
(High)

Medium 
(High)

HM Very High Declining Improving

Nitrogen and 
phosphorus 
enrichment

High 
(Low)

5% 
(Low)

High 
(High)

HH High Declining Stable
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Table A1.4  continued

Main pressure 
types impacting 
≥1% of this 
habitat per Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each Region

Region 6: Minches and Western Scotland

Removal of 
species (target 
and non-target)

High 
(High)

15% 
(Low)

Low 
(High)

LL Very High Stable Improving

Habitat damage High 
(High)

15% 
(Low)

Low 
(High)

LL Very High Stable Improving

Habitat loss High 
(High)

5% 
(Low)

None 
(High)

HN Very High Stable Improving

Contamination 
by hazardous 
substances

High 
(Low)

5% 
(Low)

Low 
(High)

HL High Improving Improving

Organic 
enrichment

High 
(Low)

5% 
(High)

Medium 
(High)

HM Very High Declining Improving

Siltation rate 
changes

High 
(High)

5% 
(Low)

High 
(High)

HH High Stable Unknown

Nitrogen and 
phosphorus 
enrichment

High 
(Low)

5% 
(Low)

High 
(High)

HH High Declining Stable

Region 7: Scottish Continental Shelf

Removal of 
species (target 
and non-target)

High 
(High)

10% 
(Low)

Low 
(High)

HL Very High Unknown Improving

Habitat damage High 
(High)

10% 
(Low)

Low 
(High)

HL Very High Unknown Unknown

Habitat loss High 
(High)

5% 
(Low)

None 
(High)

HN Very High Declining Improving

Contamination 
by hazardous 
substances

High 
(Low)

5% 
(Low)

Low 
(High)

HL High Improving Improving

Organic 
enrichment

High 
(Low)

5% 
(High)

Medium 
(High)

HM Very High Declining Improving

Nitrogen and 
phosphorus 
enrichment

High 
(Low)

5% 
(Low)

High 
(High)

HH High Stable Stable
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Table A1.5  Status assessments for shelf subtidal sediments. All pressures listed have an impact on at least 1% of 
the habitat area within each Region and are sorted in descending order of percentage area impacted. Pressures 
with the ‘% Area Impacted’ values greyed out (as denoted here:  ) have been subsumed into other 
pressures for the purposes of calculating the total percentage area impacted within each Region, as described 
in Section 3.1.4.1. Note: the worst-case scenarios listed may not relate to pressures identified as most important 
at Regional Sea level.

Main pressure 
types impacting 
≥1% of this 
habitat per 
Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each 
Region

Region 1: Northern North Sea

Removal of 
species (target 
and non-target)

Low 
(High)

35% 
(High)

Medium 
(High)

LM Very High Improving Improving Widespread impact of 
mobile fishing gears on 
sediment communities

Habitat damage Low 
(High)

35% 
(High)

Medium 
(High)

LM Very High Stable Improving Northward shift of 
southern species into 
Region 1 as a result of 
climate change

Siltation rate 
changes

High 
(High)

10% 
(Low)

High 
(High)

HH Very High Stable Unknown

Habitat loss High 
(High)

5% 
(High)

None 
(High)

HH Very High Declining Declining

Organic 
enrichment

High 
(High)

5% 
(Low)

High 
(High)

HH Very High Declining Improving

Region 2: Southern North Sea

Removal of 
species (target 
and non-target)

Low 
(High)

26% 
(High)

Medium 
(High)

LM Very High Improving Improving Widespread impact of 
mobile fishing gears on 
sediment communities 
(loss of fragile, long-
lived species such as 
Icelandic cyperine 
(Arctica islandica)

Habitat damage Low 
(High)

26% 
(Low)

Medium 
(High)

LM Very High Improving Improving Imposex in shellfish 
as a result of TBT 
pollution

Organic 
enrichment

High 
(High)

5% 
(Low)

High 
(High)

HH Very High Declining Improving Northward shift of 
southern species into 
Region 2 as a result of 
climate change

Siltation rate 
changes

High 
(High)

5% 
(Low)

High 
(High)

HH Very High Stable Unknown

Introduction of 
non-indigenous 
species and 
translocations 
(competition)

High 
(High)

1% 
(Low)

None 
(High)

HN Very High Declining Declining
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Table A1.5  continued

Main pressure 
types impacting 
≥1% of this 
habitat per 
Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each 
Region

Habitat loss High 
(High)

1% 
(Low)

None 
(High)

HN Very High Declining Declining

Region 3: Eastern Channel

Removal of 
species (target 
and non-target)

High 
(High)

10% 
(High)

Medium 
(High)

HH Very High Stable Improving Widespread impact of 
mobile fishing gears on 
sediment communities

Habitat damage High 
(High)

10% 
(High)

Medium 
(High)

HH Very High Unknown Improving Imposex in shellfish 
as a result of TBT 
pollution

Introduction of 
non-indigenous 
species and 
translocations 
(competition)

High 
(High)

5% 
(High)

None 
(High)

HN Very High Declining Declining Northward shift of 
southern species into 
Region 3 as a result of 
climate change

Habitat loss High 
(High)

1% 
(High)

None 
(High)

HN Very High Declining Improving

Siltation rate 
changes

High 
(High)

1% 
(Low)

High 
(High)

HH Very High Stable Unknown

Region 4: Western Channel and Celtic Sea

Removal of 
species (target 
and non-target)

Low 
(High)

40% 
(High)

Medium 
(High)

LM Very High Stable Stable Widespread impact of 
mobile fishing gears on 
sediment communities 
(loss of fragile, long-
lived species such as 
fan mussel [Atrina 
fragilis]; loss of 
attached epifauna on 
consolidated cobbles)

Habitat damage Low 
(High)

40% 
(High)

Medium 
(High)

LM Very High Unknown Improving Imposex in shellfish 
as a result of TBT 
pollution

Siltation rate 
changes

High 
(High)

10% 
(Low)

High 
(High)

HH Very High Stable Declining Northward shift of 
southern species into 
Region 4 as a result of 
climate change

Habitat loss High 
(High)

5% 
(High)

None 
(High)

HN Very High Declining Improving

Organic 
enrichment

High 
(High)

5% 
(Low)

High 
(High)

HH Very High Declining Improving
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Table A1.5  continued

Main pressure 
types impacting 
≥1% of this 
habitat per 
Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each 
Region

Introduction of 
non-indigenous 
species and 
translocations 
(competition)

High 
(High)

1% 
(Low)

None 
(High)

HN Very High Declining Declining

Region 5: Irish Sea

Removal of 
species (target 
and non-target)

Low 
(High)

30% 
(High)

Medium 
(High)

LM Very High Improving Improving Widespread impact of 
mobile fishing gears on 
sediment communities 
(loss of fragile species 
such as ampharitid 
worm aggregations)

Habitat damage Low 
(High)

30% 
(High)

Medium 
(High)

LM Very High Stable Improving Northward shift of 
southern species into 
Region 5 as a result of 
climate change

Organic 
enrichment

High 
(High)

5% 
(Low)

High 
(High)

HH Very High Declining Improving Imposex in shellfish 
as a result of TBT 
pollution

Siltation rate 
changes

High 
(High)

5% 
(Low)

High 
(High)

HH Very High Stable Unknown

Habitat loss High 
(High)

1% 
(High)

None 
(High)

HN Very High Declining Declining

Region 6: Minches and Western Scotland

Removal of 
species (target 
and non-target)

Low 
(Low)

26% 
(Low)

Medium 
(High)

LM Very High Stable Improving

Habitat damage Low 
(Low)

26% 
(Low)

Medium 
(High)

LM Very High Stable Improving

Habitat loss High 
(High)

1% 
(Low)

None 
(High)

HN Very High Stable Improving

Organic 
enrichment

High 
(High)

1% 
(Low)

High 
(High)

HH Very High Declining Improving

Siltation rate 
changes

High 
(High)

1% 
(Low)

High 
(High)

HH Very High Stable Unknown

Region 7: Scottish Continental Shelf

Removal of 
species (target 
and non-target)

Low 
(High)

35% 
(High)

Medium 
(High)

LM High Unknown Improving

Habitat damage Low 
(High)

35% 
(High)

Medium 
(High)

LM High Unknown Unknown



252  Healthy and Biologically Diverse Seas

Table A1.5  continued

Main pressure 
types impacting 
≥1% of this 
habitat per 
Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each 
Region

Habitat loss High 
(High)

5% 
(Low)

None 
(High)

HN Very High Declining Improving

Siltation rate 
changes

High 
(High)

5% 
(Low)

High 
(High)

HH Very High Stable Unknown

Region 8: Atlantic North-West Approaches

Removal of 
species (target 
and non-target)

Low 
(High)

40% 
(High)

High 
(Low)

LH High Declining Unknown

Habitat damage Low 
(High)

40% 
(High)

Low 
(Low)

LL High Declining Unknown

Habitat loss Low 
(Low)

26% 
(Low)

None 
(High)

LN High Declining Improving

Siltation rate 
changes

High 
(High)

1% 
(Low)

High 
(High)

HH Very High Declining Unknown
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Table A1.6  Status assessments for deep-sea habitats (based on the 11 Regional Seas described in Sections 
3.1.2.1 and 3.1.4.1 for this broad habitat category alone). All pressures listed have an impact on at least 1% of 
the habitat area within each Regional Sea, and are sorted in descending order of percentage area impacted. 
Pressures with the ‘%Area Impacted’ values greyed out (as denoted here:  ) have been subsumed into 
other pressures for the purposes of calculating the total percentage area impacted within each Regional Sea, as 
described in Section 3.1.4.1. Note: the worst-case scenarios listed may not relate to pressures identified as most 
important at Regional Sea level.

Main pressure 
types impacting 
≥1% of this 
habitat per 
Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each 
Region

Region 4: Western Channel and Celtic Sea

Removal of 
species (target 
and non-
target)

High 
(High)

5% 
(Low)

Medium 
(Low)

HM High Declining Unknown

Siltation rate 
changes

High 
(High)

5% 
(Low)

Medium 
(Low)

HM High Declining Unknown

Habitat 
damage

High 
(High)

5% 
(Low)

Medium 
(Low)

HM High Declining Unknown

Litter High 
(High)

1% 
(Low)

Low 
(High)

HL Very high Unknown Declining

Southwestern Approaches (merged with Region 4)

Litter High 
(High)

1% 
(Low)

Low 
(High)

HL Very high Unknown Declining Damage or destruction 
of Lophelia pertusa 
colonies by fishing 
activity, e.g. trawling

Region 7: Scottish Continental Shelf

Removal of 
species (target 
and non-
target)

Low 
(High)

40% 
(Low)

Medium 
(Low)

LM High Declining Unknown Damage or destruction 
of Lophelia pertusa 
colonies by fishing 
activity, e.g. trawling

Habitat 
damage

Low 
(High)

40% 
(Low)

Medium 
(Low)

LM High Declining Unknown Lophelia pertusa reefs 
damaged by fishing litter

Siltation rate 
changes

High 
(High)

15% 
(Low)

Medium 
(Low)

HM High Declining Unknown

Litter High 
(High)

1% 
(Low)

Low 
(High)

HL Very high Unknown Declining

Faroe-Shetland Channel (later merged into Region 8)

Removal of 
species (target 
and non-
target)

High 
(High)

5% 
(Low)

Medium 
(Low)

HM High Declining Unknown Damage or destruction 
of Lophelia pertusa 
colonies by fishing 
activity, e.g. trawling

Siltation rate 
changes

High 
(High)

5% 
(Low)

Medium 
(Low)

HM High Declining Unknown Lophelia pertusa reefs 
damaged by fishing litter
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Table A1.6  continued

Main pressure 
types impacting 
≥1% of this 
habitat per 
Region

Resistance 
(CE)

% Area 
Impacted 
(CE)

Recovery 
(CE)

Degree of 
impact

Overall 
Confidence

Recent 
trends in 
condition

Future 
trends in 
condition

Worst-case scenarios of 
subcomponent habitats 
particularly impacted by 
pressures within each 
Region

Habitat 
damage

High 
(High)

5% 
(Low)

Medium 
(Low)

HM High Declining Unknown  

Litter High 
(High)

1% 
(Low)

Low 
(High)

HL Very high Unknown Declining  

Rockall Bank and Trough (later merged into Region 8)

Removal of 
species (target 
and non-
target)

High 
(High)

10% 
(Low)

Medium 
(Low)

HM High Declining Unknown Damage or destruction 
of Lophelia pertusa 
colonies by fishing 
activity, e.g. trawling

Habitat 
damage

High 
(High)

10% 
(Low)

Medium 
(Low)

HM High Declining Unknown Lophelia pertusa reefs 
damaged by fishing litter

Siltation rate 
changes

High 
(High)

5% 
(Low)

Medium 
(Low)

HM High Declining Unknown  

Litter High 
(High)

1% 
(Low)

Low 
(High)

HL Very high Unknown Declining  

Northwestern Approaches (later merged into Region 8) 

Siltation rate 
changes

High 
(High)

1% 
(Low)

Medium 
(Low)

HM High Declining Unknown Damage or destruction 
of Lophelia pertusa 
colonies by fishing 
activity, e.g. trawling

Litter High 
(High)

1% 
(Low)

Low 
(High)

HL Very high Unknown Declining Lophelia pertusa reefs 
damaged by fishing litter
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Annex 2: Overall contribution of 
pressures to impacts on marine 
habitats

The assessments of habitat status provide an 
indication of which pressures are considered 
to be most affecting the status of each of the 
six broad habitat categories in each of the 
Regional Seas (see Annex 1). Based on this, 
an expert judgement has been made on the 
relative importance of each pressure, both in 
each Region (Table A2.1) and at the UK level 
(Table A2.2).

Tables A2.1 and A2.2 indicate which pressures 
are considered to have had the greatest overall 
impact on the current status of the UK’s marine 
habitats. While, in general, priority for action 
should be directed towards a reduction in those 
pressures shown as causing most impact, the 
following points need to be considered:

• Data on the extent of pressures and their 
impact on marine habitats in UK waters 
are still at an early stage of development; 
the assessments completed for Charting 
Progress 2 have therefore relied extensively on 
expert judgement (based wherever possible 
on available studies). The overall summary of 
pressures provided here therefore needs to be 
treated with due caution until such times as 
more specific data become available.

• The assessments were based on the extent 
of impact and do not reflect any differences 
in the intensity of pressures and consequent 
differences in the nature of their impacts. 
Some types of impact (e.g. physical damage 
to habitats) may be more severe than others 
(e.g. those causing sub-lethal effects to 
species). Additionally, the ability of the habitat 
to recover varies according to its inherent 
physical and biological characteristics.

• There may have been actions already put in 
place which may lead to future reductions 
in pressures and consequent improvements 
in habitat status. This includes actions taken 
for the EU Water Framework Directive, 
management measures on Natura sites and 
changes in fisheries under the Common 
Fisheries Policy.

• For some pressures it may not be feasible or 
desirable to address their effects on habitats. 
For example, physical loss of habitat as a result 
of coastal and offshore developments is, in 
most cases, unlikely to be reversed; where 
non-indigenous species have been introduced 
they are often difficult or impossible to 
eradicate, and the effects of climate change 
are expected to be long lasting and often 
irreversible. In such situations, future actions 
may need to focus on limiting further 
deterioration rather than aiming to restore 
habitat quality by removing or reducing the 
pressure.
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Table A2.1  Relative impact of each pressure in each Region on seabed habitats (N = Negligible; VL = Very Low; 
L = Low; M = Moderate; H = High).

Region 1 2 3 4 5 6 7 8

Climate change

Climate change L L L M L L L VL

Hydrological pressures (local)

Temperature changes (local) VL VL VL VL VL VL VL N

Salinity changes (local) VL VL VL VL VL VL VL N

Changes in water flow, wave action and emergence regime (local) M H H H M VL VL N

Pollution and other chemical pressures

Contamination by hazardous substances L M M M M L L VL

Radionuclide contamination VL VL VL VL VL VL VL N

De-oxygenation VL VL VL VL L VL VL N

Nitrogen and phosphorus enrichment L M M L L L L N

Organic enrichment M M M M M L L N

Other physical pressures

Electromagnetic changes VL VL VL VL VL VL VL N

Litter L L L L L L L L

Underwater noise VL VL VL VL VL VL VL N

Barrier to species movement N N N N N N N N

Death or injury by collision VL VL VL VL VL VL VL N

Physical changes

Siltation rate changes M M M M M L M L

Physical damage H H H H H H H H

Physical loss M H M M M L M H

Biological pressures

Visual disturbance N N N N N N N N

Genetic modification VL VL VL VL VL VL VL N

Introduction of microbial pathogens N VL N VL VL VL N N

Introduction of non-indigenous species and translocations L M M M VL VL VL N

Removal of species (target and non-target) H H H H H H H H
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Table A2.2  Relative impact of pressures on seabed habitats at a UK scale.

Impact Pressure

High Removal of species (target and non-target)

Physical habitat damage

Moderate Changes in water flow, wave action and emergence regime (local)

Physical habitat loss

Siltation rate changes

Organic enrichment

Low Contamination by hazardous substances

Nitrogen and phosphorus enrichment

Introduction of non-indigenous species and translocations

Climate change

Litter

Very Low De-oxygenation

Electromagnetic changes

Temperature changes (local)

Salinity changes (local)

Genetic modification

Radionuclide contamination

Underwater noise

Death or injury by collision

Introduction of microbial pathogens

Negligible Barrier to species movement

Visual disturbance
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