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Dear Deputy Prime Minister, Secretary of State, Minister and Assembly Secretary,

BIODIVERSITY ACTION PLANS

| am writing to you in my capacity as Chairman of the United Kingdom Biodiversity Group (UKBG) about
the latest group of biodiversity action plans which UKBG have completed and published in the present
volume. Publication of this fifth volume in the Tranche 2 Action Plan series fulfils the undertaking, given
in the Government Responseto the UK Biodiversity Action Plan Steering Group Report 1995, to produe
maritime action plans covering further coastal and marine habitats and species.

The volume includes reprints of the marine and coastal species and habitat action plans originall vy
published in the Steering Group’s Report, as well as new action plans for 16 species/groups of species
and 17 habitats. The reprinted saline lagoon habitat action plan has an additional annex containin g
statements on a further eight species whose conservation needs will be considered as part of that plan.
Similarly, there are two species statements attached to the mud in deep habitats plan. The volume also
has a technical introduction detailing the methodology and criteria used in determining the priorit vy
species and habitats.

The marine environment poses different challenges for action plan implementation and the introduction
highlights some of the issues involved. Among these is the relative lack of scientific evidence to help
explain the functioning of marine ecosystems and the requirements of marine species. Many of the plas
identify the need for further research as being of paramount importance to their success.

Development of this volume was coordinated by the Coastal and Marine Sub-Groups and involve d
Government departments and agencies, voluntary conservation groups, industry and academi c
institutions. The plans set challenging but achievable targets to conserve and enhance the species and
habitats. The new species action plans are accompanied by a table showing their indicative costings,
so that those charged with implementation are clear about the scale of the financial consequences. The
new habitat action plans include indicative costings.



As in earlier volumes, the new species action plans are accompanied by a list of lead partners (often a
Non-Governmental Organisation) who will take the lead in their implementation, supported by a contact
point (alw ays a Government agency or department). We are pleased that some new voluntar y
organisations have agreed to become lead partners for certain of the action plans.

The plans in this volume represent a significant step for the UK Biodiversity Action Plan and put marine

and coastal species and habitats on a similar footing to the key terrestrial plans.On behalf of the UKBG,
| commend them to you and your ministerial colleagues.

ol Nk |

SOPHIA LAMBERT
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1.2

Background

Following the preparation of the first tranche of action plansin 1995, it was concluded that a
selection of marine and coastal habitats and species action plans needed to be prepared within
a redefined broad habitat classification. The work of producing the action plans was co-
ordinated by two sub-groups (coastal and marine) of the UK Biodiversity Targets Group.

The sub-groups were asked to:
! review the broad habitat classification for coastal and marine habitats;
1 assess whether the criteria, which had been devel oped for selecting terrestria priority

habitats and species on land, were appropriate for coastal and marine habitats and
species, and recommend any adjustments,

apply the agreed criteria in order to select priority coasta and marine habitats and
Species;

and oversee the preparation of the action plans, including consultation with government
departments, agencies and NGOs.

Review of broad habitat classification and priority habitats
and species

Broad habitats

21

The original maritime broad habitats (table 1) were largely selected by geomorphological
characteristics (eg estuary and open coast) with the result that each contained arange of habitats,
some occurring in several physiographic features. In the review of priority habitats (see below)
some of the original broad habitats were given priority status. The revised broad habitat
classification was developed using alogical and hierarchical structure based closely on the
JNCC Marine Nature Conservation Review marine biotopes classification system, and provides
an overview of the extent and character of the entire UK maritime environment (table 2). The
broad habitat statements for this revised classification are included in this volume. Figure 1
shows a map of the UK Waters' marked with the underwater features identified within the
statements.

! ‘UK Waters' are referred to throughout the marine plans. These are internal waters (inside the baselines from

which the territorial sea is measured), territorial waters (whose limits extend to 12 nautical miles from these baselines) and waters
within 200 nautical miles from the baselines within which the UK exercises certain rights and jurisdictions. The extent of potential
UK action under the plans in marine areas beyond territorial waters is, under the UN Convention on the Law of the Sea, subject to
the rights of other states.



Figure 1. UK waters, with featuresidentified in the broad habitat statements




Table 1. Original broad habitats

Habitat Change made

Maritime cliff and slope turned into a priority habitat
Boulders and rock above high tide mark removed

Shingle above high tide mark turned into a priority habitat and renamed coastal vegetated shingle
Coastal strandline removed

Machair turned into a priority habitat
Satmarsh turned into a priority habitat
Sand dune turned into a priority habitat
Estuaries removed

Islands and archipelagos removed

Inlets and enclosed bays removed

Open coast removed

Shelf break removed

Open seawater column removed

Offshore seabed removed

Priority habitats

2.2 Within each broad habitat, priority habitats wereidentified that would benefit from conservation
effort directed by a specific action plan. In the review of the selection criteriafor these habitats,
and the way in which they should be interpreted, two additonal categories were identified and
adopted:

! habitats for which a high proportion (over 40%) of the north-east Atlantic resourceis
located in the UK

habitats which may be formed from akeystone species - one which hosts a characteristic
community of other species.

2.3 Thefull list of priority habitat criteriais given in table 3.

24  The modified criteria were circulated widely to organisations and individuals with maritime
expertise, with the request that they should propose habitats that should be given priority for
conservation action. The recommendations made were assessed by the marine sub-group to
produce the list of priority habitats given in table 2.

Table 2. Revised maritime broad and priority habitats
Broad habitat types Priority habitats Drafting group

Supralittoral rock Maritime cliff and slopes (vegetated cliffs and lichen dominated cliffs) Coasta

Supralittoral sediment Coastal sand dunes Coastal
Machair Coasta
Coastal vegetated shingle Coasta

Littoral rock Littoral chalk (one plan with sublittoral chalk) Marine
Sabellaria alveolata reefs Marine

Littoral sediment Coastal saltmarsh Coastal
Mudflats Marine
Seagr ass beds (Zostera noltii) Marine
Sheltered muddy gravels
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Broad habitat types Priority habitats Drafting group

Inshore sublittoral rock Sublittoral chalk (one plan with littoral chalk) Marine
Sabellaria spinulosa reefs Marine
Tidal rapids Marine
Modiolus modiolus beds Marine

Inshore sublittoral sediment | Seagrass beds (Zostera marina) Published 1995
Maerl beds Marine
Saline lagoons Published 1995
Mud in deep water Marine
Serpulid reefs Marine

Sublittoral sandsand gravels

Offshore shelf rock

Offshore shelf sediment Sublittoral sands and gravels Marine
Continental shelf slope Lophelia pertusa reefs Marine
Oceanic seas

For priority habitatsin bold (and which also occur in another broad habitat), the associated broad habitat is the main one for reporting
purposes.

Table 3. Selection criteriafor priority habitats
1 Habitats for which the UK has international obligations.
1 Habitats at risk, such as those with a high rate of decline especially over the last 20 years.
1 Habitats which arerare.
1 Marine habitats which may be functionally critical for organisms inhabiting wider ecosystems (e.g. spawning areas for
fish).
1 Marine habitats for which 40% or more of the north-east Atlantic's occurrenceis located in the UK.
1 Habitats formed from keystone species.
! Habitats important for rare species.
Priority species

25 A smilar selection process was adopted for species. Particular account was taken of the limited
knowledge surrounding distribution and popul ation dynamics of speciesother than those that had
been subject to recent and long term survey analysis. The original marine species selection
criteria (table 4) were therefore supported by the following guidelinesin order to produce the
revised list of maritime priority speciesin table 5:

1 wide ranging species which cannot be protected within a designated habitat;

vulnerability to damage by pollution or physical disturbance such as trawling;

low fecundity;

high age of first maturity;

inability to recolonise an area after loss or removal, due to particular developmentd
biology (sessile species with benthic larvae or brooding young).

12



Table 4. Selection criteriafor priority species

Threatened endemic and globally threatened species.

Species where the UK has more than 25% of the world or appropriate biogeographical population.
Species where the number or range has declined by more than 25% in the last 25 years.

Species found in fewer than 15 ten km squares around the UK.

Species for which the UK has international obligations or which are protected under UK legislation.

Table5. Priority species

Species

Plan or statement/notes

Mammals

Phocoena phocoena - Harbour porpoise

Plan (published 1995)

Raja batis - common skate
Selected commercial fish species
Selected deep-water fishes

Baleen whales Grouped plan
Small dolphins Grouped plan
Toothed whales Grouped plan
Reptiles

Marineturtles Grouped plan
Fish

Cetorhinus maximus - basking shark Plan

Plan (species added due to serious decline)
Grouped plan
Grouped plan

Crustacean

Gammarus insensibilis - lagoon sand shrimp

Statement (associated with saline lagoons)

Clavopsella navis - a brackish water hydroid
Edwardsiaivelli - Ivell’s sea anemone

Nematostella vectensis - Starlet sea anemone

Mollusc

Atrina fragilis - fan mussel Plan
Ostrea edulis - native oyster Plan
Thyasira gouldi - northern hatchett shell Plan
Sea anemone group

Amphianthus dohrnii sea-fan anemone Plan

Statement (associated with saline lagoons)
Plan (published in 1995)
Plan (published in 1995)

Sea dlug
Tenellia adspersa - lagoonal seaslug

Statement (associated with saline lagoons)

Sea squirt
Styela gelatinosa - sea squirt

Statement (associated with mud in deep water)

Worm

Armandia cirrhosa - lagoon sandworm

Statement (associated with saline lagoons)
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Coral

Eunicella verrucosa - broad sea-fan Plan

Funiculina quadrangularis seapen Statement (associated with mud in deep water)
Leptosammia pruvoti - Sunset cup coral Plan

Alga

Anotrichium barbatum - red alga Plan

Ascophyllum nodosum ecad mackaii - a brown alga Plan (in place of aHAP)

Stoneworts

Chara baltica - Baltic stonewort Statement (associated with saline lagoons)
Chara canescens - bearded stonewort Statement (associated with saline lagoons)
Lamprothamnion papulosum - foxtail stonewort Statement (associated with saline lagoons)
Tolypella nidifica - bird's nest stonewort Statement (associated with saline lagoons)

2.6  Table5 indicates whether action plans or statements have been written for the priority species.
Statements were written for species closely associated with apriority habitat and for which their
protection and conservation could be achieved through the habitat action plan. Grouped action
plans were written for closely related species having similar requirements.

2.7 A number of coastal species (particularly those associated with saline lagoons) are included,
though many other priority speciesthat can be considered as coastal (eg dune gentian) appear in
the UK Steering Group Report and other volumes of the tranche 2 action plan series.

Previously published action plans

2.8  Prior to the establishment of the Marine sub-group, two habitat action plans (seagrass beds and
saline lagoons) and three species action plans (harbour porpoise, Ivell's sea anemone and Starlet
sea anemone) had been published in the UK Steering Group Report (1995). Implementation
groups were subsequently established for the harbour porpoise (lead partner Sea Mammal
Research Unit), seagrass beds (lead agency Environment and Heritage Service (NI)) and saline
lagoons (lead agency English Nature). The actions for the Ivell's sea anemone and Starlet sea
anemone (lead partner WWF) aretaken forward through the latter habitat action plan. The above
plans arereproduced in this volume, to bring together asasingle set plans relating to the marine
environment.

3. Issuesarising from the maritime action plans

3.1 A number of issues specific to the marine environment arose during the course of action plan
implementation. One issue isin respect to ownership and use. On the land, thereisusually a
clearly defined ownership and a single dominant use of any given area. At seathe situationis
quite different: there is, in general, no 'ownership' and any area of the seais subject to avery
wide range of uses that interact and often conflict, many of which are not under the direct or
exclusive control of the UK. Even the seabed, which is owned, has traditional uses that render
owners incapable of managing marine habitatsin away that is possible on land. These factors
make it difficult to devise protective actions that are compatible with al users and uses.

3.2  Issuesarising from the conflict of interest between different users of the seais exacerbated by
therelative lack of scientific evidenceto help explain the functioning of marine ecosystems and
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3.3

the requirements of marine species. Asaresult, it isdifficult to establish a strong universally
accepted case for specific protective actions.

For the effective implementation of the published action plans close attention is required to
identify the common issues between particular habitats and species. Thiswill therefore require
co-ordination and co-operation by the groupsinvolved. An exampleis provided by the actions
plans for mudflats (a marine habitat) and saltmarsh (a coastal habitat) which share common
issues related to sea-level rise and flood defence. Similarly, the pelagic marine species action
plans will require detailed attention across the plans so as to focus effort and resources
accurately at common actions.

Costings

34

35

3.6

Cost estimates were produced for each of the action plans, following the methodol ogy described
morefully inVolumell (for habitats) and VVolume VI (for species) of the Tranche 2 Action Plans
series. The work was undertaken by independent contractors, with the Marine and Coastal Sub-
groups commenting on theinitial estimates. The habitat cost estimates are attached to each plan;
for the species asummary tableis provided (Annex 2). In both cases the estimates are average
annud figuresfor 5 or 10 year periods in the life of the action plan. They represent additional
expenditure resulting from the undertaking of the actions contained in the plan.

The total figures are built up from estimates for each of the specific actions in the plan. The
costing of these actions was based on alist generic costs derived from collected data and expert
opinion, aswell as estimations and assumptions on how the actions would be implemented. The
costs are therefore indicative only, particularly as many of the actionsin the plans are dependent
on research and exploration that has not yet been carried out, and also because activity at seais
subject to much uncertainty due to the weather and other problems of operating in locations
remotefromland. The scale of the costsreflect the high expense associated with research, survey
and monitoring at sea.

More detailed information on the cost estimates will be available in a series of reports to be
published by English Nature in its Research Report series, available from English Nature's
Enquiry Service. There will be separate reports for habitats and species, together with a
summary report for all species and habitats.
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3.5

Harbour por poise (Phocoena phocoena)
Species Action Plan

Current status

There is some evidence of a decline in numbers of
harbour porpoise in UK waters since the 1940s,
especialy in the southern North Sea and English
Channel. The conservation status of the speciesaround
the whole UK coast is unknown, but the recent
‘SCANS survey of smal cetaceansin the North Seg,
Channel and Cdltic Sea indicated the population in
those waters was approximately 350,000.

The harbour porpoise is listed on Appendix Il of
CITES, Appendix Il of the Bern Convention and
Annexesll and IV of the EC Habitats Directive. Itis
also on Appendix 2 of the Bonn Convention and is
covered by the terms of the Agreement on the
Conservation of Small Cetaceans of the Baltic and
North Seas (ASCOBANS), a regiona agreement
under the Bonn Convention. It is protected under
Schedule 5 of the Wildlifeand Countryside Act 1981.

Current factorscausing loss or decline

The current factors affecting this species are not clear
but may include:

Incidental capture and drowning in fishing nets.

Environmental contaminants(toxic substancesat sea,
marine debris, disease, noise disturbance).

Environmental change (effects of fishing and possibly
climate change).

Current action

Distribution studies have been undertaken by JINCC
since 1980. The Sea Mammal Research Unit co-

ordinated the international * SCANS' survey in 1994.

Studies of the scale and effects of by-catch by the Sea
Mammal Research Unit and otherstook place during
1995-1998.

Experimentsto increase the acoustic detectability of
fishing nets have been undertaken to reduce by-catch.

Guidelines to minimise the effects of acoustic
disturbance from seismic surveys have been agreed
with the oil and gas industry and published by DoE.

Post-mortemand tissue studies of stranded corpsesare
carried out on stranded specimens to establish the

21
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4.1

51

511

512

513

514

515

52

521

cause of death and condition of theanimalsat thetime
of death.

Conservation, management and research actionisbeing
undertaken and planned under ASCOBANS.

Action plan objectives and targets

Maintain the current range and abundance of the
harbour porpoise, withalonger term aim of ensuring
that no anthropogenic factorsinhibit areturnto waters
that previously held the harbour porpoise.

Proposed action with lead agencies
Policy and legislation

Extend the ASCOBANS boundary to include the
Western Approaches and the Irish Sea through a
bilateral treaty with the Republic of Ireland and
agreement of ASCOBANS Parties. (ACTION: DoE,
DoE(NI))

Seek to improve coastd water quaity by reducing the
discharge of substanceswhich aretoxic, persistent and
ligbleto bioaccumul ate, giving priority to phasing out
identifiable PCBs, and reducing discharges of
organohalogens to safe levels. (ACTION: DANI,
MAFF, EA, SE, SEPA)

Continue the duty on sea fisheries regulatorsto take
account of potential wider impacts on wildlife and
habitats (in addition to target species) when deciding
fishery management measures. (ACTION: DANI,
DETR, MAFF, SE)

Consider, in thelight of research at 3.2, the possible
need to monitor and control gill netsand other set net
fisheries. (ACTION: DANI, MAFF, NAW, SE)

Continue to introduce agreed codes of conduct to
reduce disturbance fromacoustic sourcesand physica
pressures. (ACTION: CCW, EN, DoE(NI), INCC,
SNH)

Site safeguar d and management

Review exising UK marine site protection to determine
how it might be improved. If appropriate introduce
additional protection and emergency designation to
benefit the species. (ACTION: DETR, DoE(NI),
JNCC, SE)



5.3

531

532

54

541

55

551

55.2

553

554

555

55.6

5.6

56.1

56.2

Species management and protection

Work withfisherswiththeaim of reducing and avoiding
by-catchesin active and passive gear, and to dispose
of discarded gear safely. (ACTION: DANI, MAFF,
NAW, SE)

Introduce codes of practicetoreduce disturbancefrom
whale-watching. (ACTION: CCW, DoE(NI), EN,
JNCC, SNH)

Advisory
None proposed.
Futureresear ch and monitoring

Expand research on the areas frequented by harbour
porpoise to identify waters which may qualify for
further protection as SACs or Marine Nature
Reserves. (ACTION: DoE(NI), INCC)

Establish long-term research on population and
consarvaion needs of al smal cetaceansin UK waters,
co-ordinated through ASCOBANS. (ACTION:
DETR, DoE(NI), INCC)

Subject to the results of the research at 3.2, consider
themonitoring of the UK population and reporting of
by-catchesof small cetaceans (including observerson
vessels, where feasible). (ACTION: DANI, INCC,
MAFF, SE)

Seek to minimise the by-catch of small cetaceans by
promotingresearchinto fishing gear and other possible
mechanisms. (ACTION: DANI, MAFF, SE)

Promote research into the causes of death of the
harbour porpoise within UK watersto determine the
context and need for future conservation action.
(ACTION: CCW, DANI, DoE(NI), EN, JNCC,
MAFF, NAW, SE, SNH)

Passinformation gathered during survey and monitoring
of this speciesto INCC or BRC in order that it can be
incorporated in anational database and contribute to
themaintenanceof anup-to-dateRed List. (ACTION:
CCW, DoE(NI), EN, SNH)

Communications and publicity

Subject to the results of research at 3.2, consider the
need to encourage fishermen to report sightings and by-
catchesthrough an awarenessprogramme. (ACTION:
DANI, DETR, MAFF, SE)

Encourage international exchange of information to
assess and, if appropriate, reduce by-catches.
(ACTION: DANI, DoE, JNCC, MAFF, SE)

22

5.6.3

Continueto publicisereporting schemesfor strandings
and live-sightings. (ACTION: CCW, DoE(NI), EN,
SE, SNH)
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Baleen whales
Grouped Species Action Plan

Current status

Six species of baleenwhale need to be considered in
this grouped action plan. Specid referenceismadeto
Minke Whale (Balaenoptera acutorostrata).

BluewhaleBalaenopteramusculus. Mainly adeep-
water migratory species present in all oceans at all
latitudes. Whaling during thelate 19th and 20th century
greatly reduceditsabundance. Scottish catchesfrom
thewhaing stetion at Bunavoneader in Harrisbetween
1908 and 1927 amounted to 308 individuas, mostly
taken in July, August and September. Thereis some
evidence of recovery from thisand other whding in the
central-north Atlantic. Although rarely seenin UK
waters except dong the shelf edge, sightings data and
recent studies using bottom-mounted hydrophone
arraysindicatether presencein watersto thewest and
north of the UK for most of the year.

Fin whale Balaenoptera physalus. Mainly a deep-
water migratory species present in all oceans at all
latitudes. Abundance has been much reduced in the
north Atlantic by late 19th and 20th century whaling.
Scottish catchesfrom Harrisaccounted for morethan
4000 fin whales between 1908 and 1927. In UK
waters sightings data and recent studies using bottom-
mounted hydrophone arraysindicate thet fin whaesare
generally confined to the shelf edge and are most
frequently seen in summer.

Sei whale Balaenoptera borealis. Mainly a deep-
water migratory speciesinwarmand temperatewaters
of all oceans. Abundance was certainly reduced in the
north Atlantic by late 19th and 20th century whaling,
athough current status is uncertain. Generaly
considered rarein UK waters, the whaling station at
Bunavoneader neverthelesstook 1722 between 1908
and 1927, though most of these werein just afew
years, suggesting episodic movements closer to shelf
waters. Recent sightings data have added to our
knowledge of the distribution and abundance of sei
whalesoff the UK athough confusioninidentification
may occur with fin whales.

Minke whale Balaenoptera acutorostrata. A
common migratory speciespresentinal oceans. Fairly
common in UK waters north of about 55° and in the
South-West Approaches, particularly in summer. The
abundancewasestimated at 8500in the North Seaand
adjacent watersin summer 1994 and at 110,000inthe
easternnorth Atlanticin summer 1995. Recent Sightings
data have added to our knowledge of the distribution
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and abundance of minke whaesin UK waters and
adjacent offshore areas.

Humpback whale Megaptera novaeangliea. A
migratory species present in al oceans. In the north
Atlantic humpback wha esfeed mainly in coasta waters
in high latitudes, including off Norway and Icdland in
summer. All north Atlantichumpbacksare believed to
breed in the West Indiesin winter but thereisalso a
remnant breeding area off North Africaabout which
little isknown. Thelargest numbers of animalswere
taken inthe north Atlantic during the 19th century, but
35 were taken between 1908 and 1927 from UK
whaling stations. Thereis evidence of recovery from
whaling, and abundancein the north Atlantic hasbeen
estimated at 10-15,000 in 1992/93. The few but
regular sightingsin recent years combined with data
from bottom-mounted hydrophone arrays could be
indicative of areturn of the humpback whale to UK
waters.

Northern right whale Eubalaena glacialis. A very
rare speciesin the North Atlantic asaresult of human
hunting beginning in the 11th century, continuing through
to the 20th century. The Harris station accounted for
69 northern right whales between 1908 and 1927. Itis
believed to number no morethan 300 animals currently
and thereisno evidence of recovery. Ship strikesand
fisheries entanglements cause mortality off North
America. Extremely rare or possibly extinct in the
eastern north Atlantic.

All baleen whales are protected under schedule 5in
both the Wildlife and Countryside Act 1981 and the
Wildlife (Northern Ireland) Order 1985. All whaes
are listed on Annex A of EU Council Regulation
338/97 and therefore treated by the EU asif they are
on CITES, Appendix I, thus prohibiting their
commercia trade. They arelisted in Appendix | of
CITES (except for Balaenoptera acutorostrata
population of West Greenland which ison Appendix
I1), Appendix || of the Bern Convention and Annex 1V
of the EC HabitatsDirective. Whdingisillegd in UK
waters(FisheriesAct 1981) but neighbouring countries
maintain theright to hunt. The UK recognisesonly the
authority of the International Whaling Commission
(IWC) inmattersconcerning theregulation of whding.

Current factorscausing loss or decline
A current factor causing lossor declineisthe continuing

commercid whaing for minkesinthe north Atlantic by
Norway. Norway resumed commercial whaling in
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1993 under formal objection to the WC moratorium
whichwasintroducedin 1986. Norway set quotas of
425, 580 and 671 minke whales for the north Atlantic
in 1996, 1997 and 1998 respectively, with 178 of the
1998 quota allocated to the northern North Sea
(outside UK waters).

Other factors causing loss or decline are not well
understood. Concernshave been rai sed about acoustic
disturbanceand contaminants. Contaminants, including
organochlorines, may affect the reproductive potential
Or calse immune suppression in marine mammals,
includingbal eenwhal es. Demonstrating such effectsis
extremely difficult, as controlled experiments are
generaly impossible. Concerns have aso been
expressed that intensivelevel sof fishing roundthe UK
may have affected the abundance or availability of
marinemammals prey species, especidly for themore
piscivorous species, including minkewhaes. Again, the
difficulty in obtaining experimental evidence of such
effects means that they are at present speculative.

Seismic survey activity in the Atlantic Frontier
(continental shelf break north and west of the British
Ides) hasincreased since 1994. Thisisalso an area
frequented by many whale species. Most of the
seigmic sound energy generated is a frequencies below
the main hearing range of whales, but nevertheless
thereisoverlap and potential harm may be caused by
direct auditory damage at close distances and
interference with navigation, food-finding, and
communication further away. Entanglementinfishing
gear isknown in western Atlantic (right and humpback)
and has been recorded recently in Scottish waters
(humpback). It isnot, however, believed tobeamajor
problem.

In the North Atlantic, collisions with shipping are
thought to be one of the most significant factors
impeding the recovery of the northern right whale
population. Although currently extremely rarein the
eastern North Atlantic, the possibility of right whale
callisonswith shipping could be a potentia cause for
concern if recovery seems possible. Other species of
baleen whaeseem not to besignificantly affectedinthis
way although there are recent records of at least two
minkewhaesbeingkilled asaresult of collisonswith
shipping in UK waters.

Global climate change may also have an effect on
whales, but any impacts are difficult to predict.

Current action

Threeinternationad North Atlantic Sightings Surveysto
estimate abundance were conducted in 1987, 1989
and 1995. The Sea Mamma Research Unit
coordinated the international SCANS survey in the
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North Sea and adjacent waters in 1994. Norway
continuesto conduct abundance surveysin the eastern
north Atlantic. Distribution surveys around the British
Isles have been conducted by INCC since 1980. The
Sea Watch Foundation collects distributional
information from a broad range of individuals and
organisations. Sightingssurveysfrom seismic survey
vessels havea so given agood number of new records
and the data from the hydrophone arrays are adding
significantly to our knowledge of the numbers and
distribution of baleen whales.

Before licences are awarded by the Department of
Tradeand Industry (DTI) to offshoreblocksfor il and
gas exploration, operators are required to conduct a
preliminary assessment of theimpact of their proposed
operations. In addition, restrictions on operating
practices are included in the conditions attached to
each licence to protect areas of sensitivity. For
example, thismay restrict the undertaking of seismic
surveys to months when cetacean activity isknown to
be at itsminimum. Following the award of licences,
under the regulations implementing the 1997
Environmental Assessment Directive, operators are
required to assessthe potential impact of their actions.
In cases where there isthe possibility of significant
impact they may be required to undertake a full
environmental assessment seeking advice from
consultees, both statutory and non-statutory. If the
operation cannot be conducted without causing
sgnificant environmenta impact, theoperation may not
be allowed to proceed.

Guidelines to minimise the effects of acoustic
disturbance from seismic surveys have been agreed
withtheoil and gasindustry and were published by the
then Department of the Environment in1995. These
Guiddineswererevisedin April 1998. Application of
the Guidelines is required in blocks awarded to
operators under the 16th and 17th Offshore Licensing
Rounds. However, member companies of the UK
Offshore Operators Association (UKOOA) have
indicated that they will comply with these Guiddlinesin
all areas of the UK Continental Shelf and, in some
cases, elsewhere. Under the guidelines there is a
requirement for visua and acoustic surveysof thearea
prior to seismic testing to determineif cetaceansarein
thevicinity, and a dlow and progressive build-up of
sound to enable anima sto move away from the source.

In June 1998, INCC organised a workshop on the
potential impacts of seismic activities on marine
mammals. The workshop was attended by
representatives from the oil and gas industry,
geophysical and environmental contractors. They
identified information and concerns and discussed
possible research needs and regulatory mechanisms.
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In 1999 DETR produced two sets of guidelinesaimed
at minimising disturbance to cetaceans. Minimising
disturbance to cetaceans from whale watching
operations, and Minimising disturbance to
cetaceans from recreation at sea. The first set of
guidelinesisaimed at thoseinvolved inwhale, dolphin
and porpoise watching - both tour operators and
members of the public who participatein tours. The
second isaimed at thoseinvolved in any recreationa
activity in UK coastal waters who may incidentally
encounter cetaceans.

Post-mortem and tissues studies of stranded carcasses
arecarried out to establish body condition and cause of
death by the Scottish Agricultura Collegein Scotland,
and the Ingtitute of Zoology in collaborationwith the
Natural History Museumin England and Wales under
contract to the Department of the Environment,
Transport and the Regions (DETR).

Action plan objectives and tar gets

In the short term, maintain the current range and
abundance of baleen whales.

In the long term (over the next 20 years), seek to
increase the bal een wha e populaion ranges and sizes
around the UK.

Proposed action with lead agencies
Policy and legislation

Seek toimprove coastal water quality to standards set
in EC Directives and international conventions by
reducing thedischarge of substanceswhicharetoxic,
infectious, persistent or liable to bioaccumulate.
(ACTION: DETR, EHS, EA, MAFF, NAW, SEPA,
SE)

Continue to improve agreed codes of conduct to
reducedisturbancefrom physica and acoustic sources.
(ACTION: CCW, DETR, EHS, EN, JNCC, SNH)

Incorporateinternational objectivesof ASCOBANS,
IWC, OSPAR and MARPOL asappropriateinto UK
legislation. (ACTION: DETR, NAW, NIO, SE)

Site safeguard and management

Determine sitesand timeswhich may be critica tothe
life history of baleen whales and implement specific
protective measuresasappropriate. (ACTION: DANI,
DETR, MAFF, INCC, NAW, SE)

Support attemptstoidentify and protect the breeding
sites of any remnant eastern Atlantic right whale or
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humpback whale population. (ACTION: DANI,
DETR, MAFF, INCC, NAW, SE)

Species management and protection

Review DETR guiddinesfor minimising disturbanceto
cetaceans from whal e watching operations and from
recreation at seaby 2001. (ACTION: CCW, DETR,
EHS, EN, INCC, NERC, SNH)

Advisory

Provide advice, as appropriate, to international fora
involvedinthe conservation of North Atlantic baleen
whales (eg IWC, CITES, ICES). (ACTION: DANI,
DETR, JNCC, MAFF, NAW, NERC, SE)

Promote among oil and gas and geophysica
exploration industries a better understanding of
cetaceans and the effects of underwater sounds upon
their lives. (ACTION: CCW, DETR, DTI, EN, INCC,
SE, SNH)

Futureresearch and monitoring

Support long-term monitoring of population abundance
and distribution to assess recovery from whaling.
Considerationisneeded of previoudy unused dataon
cetacean distributions such as Hydrographic Office
surveys. (ACTION: DETR, EHS, INCC, MAFF)

Support appropriate research into popul ation structure
and habitat useto identify, by 2009, waterswhich may
be particularly suitable for baleen whales and which
may qualify for further protection. (ACTION: CCW,
DETR, EHS, INCC, SE)

Support appropriate work into the effects of
contaminantson baleenwhaepopul ations, indudingthe
development of indicators such as biomarkers.
(ACTION: EHS, DETR, EA, JNCC, NERC, SE,
SEPA)

Continue to support appropriate research into the
effects of acoustic disturbance. (ACTION: CCW,
EHS, NERC, JNCC)

Support appropriateresearch into identifying marine
living resources utilised by baleen whales and the
environmental changes caused by fishing. (ACTION:
DANI, JNCC, MAFF, SE)

Support appropriateresearchinto predictingtheeffects
on baleen whales of climate change. (ACTION: EHS,
DETR, JNCC, NERC, SE)
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Communications and publicity

Encourage international exchange of information to
facilitate assessment of recovery from whaling.
(ACTION: EHS, DETR, JNCC, MAFF, SE)

Generate support to phase out the use of PCBs
worldwide. (ACTION: EHS, DETR, INCC, MAFF,
SE)

Continueto publicise stranding and sighting schemes.
(ACTION: CCW, DETR, EHS, EN, SE, SNH)

Linkswith other action plans
Similar actions are proposed in the other Cetacea

species action plans. Particular attention should be
drawn to interactions with marine operations such as

fishing, geophysical exploration and whale-watching.
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Small dolphins
Grouped Species Action Plan

Current status

Therearesix small dol phin speciesoccurring regularly
in UK waters.

Bottlenose dolphin Tursiopstruncatus. Along the
Atlantic seaboard of Europe, the bottlenose dolphinis
locally frequent nearshore off the coasts of Spain,
Portugal, north-west France, western Ireland,
north-east Scotland, in the Irish Sea (particularly
Cardigan Bay and south-east Ireland), and in the
English Channel. The speciesalso occurs offshorein
the north Atlantic as far north as the Faroe I slands.
Although overall population estimates do not exist,
studiesindicateares dent popul ation of 130 bottlenose
dolphinsin the Moray Firth whilst the population in
Cardigan Bay hasbeenvariably estimated at 130-350
bottlenose dolphins. Neither population isclosed, and
individuals may join up for periods of time from
elsewhere. Numbers at most UK sites are greatest
between July and October (with a secondary peak in
some localities in March-April).

Risso'sdolphin Grampusgriseus. Although present
in UK watersthroughout the year, numbers are grestest
between May and September. The magor UK
popul ation occurs around the Hebrides, with aregular
presence in the Northern Isles, and in the Irish Sea,
particularly around Bardsey Idland. Elsewhere, itis
fairly common in south-east Ireland and western
Ireland, around the Iberian Peninsula and in the
Mediterranean. A study in the North Minches of
Scotland hasidentified at least 142 individualsbut no
population estimate has yet been made.

White-beaked dolphin Lagenorhynchus
albirostris. This species occurs over alarge part of
thenorthern European continental shelf, itsdistribution
extending northwards to Iceland, the Greenland Sea
and central-west Greenland. It iscommonin UK and
Irishwaters, occurring most abundantly inthe central
and northern North Seaacrossto north-west Scotland,
athough it dso occurs occasiondly in southern Ireland,
the Irish Sea and western Channel. A population
estimate of between 4000-13,300 was made in July
1994 for the North Sea and Channel with afurther
estimate in the same area of 6000 to 18,500 small
dol phins(bothwhite-beaked and white-sided dol phins,
but not differentiated). In UK waters, the speciesis
most common in late summer (June to September)
athough presentin northern Britain throughout the yeer.
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Atlantic white-sided dolphin Lagenorhynchus
acutus. This speciesiswidely distributed mainly in
offshorewatersfrom central-west Greenland, | celand
and the southern Barents Sea, south to the Bay of
Biscay. InUK waters, itsdistribution isconcentrated
around the Hebrides, Northern Isles and northern
North Sea. The species also occurs regularly off
western Ireland and in the south-west approaches to
the English Channel, but israrein the Irish Sea, the
eastern Channel and southernmost North Sea. No
population estimate existsfor thespecies, dthough the
estimate of 6000 to 18,500 referred to in paragraph
1.4, includes an unknown proportion of white-sided
dolphins. In UK waters, the speciesismaost common
between July and September athough thismay reflect
favourable observing conditions.

Common dolphin Delphinus delphis. The species
isabundant and widdly digtributed in the eastern north
Atlantic, mainly in deeper waters from the Iberian
Peninsulanorth to western Scotland. In UK waters, it
iscommon in the western approaches to the English
Channel and the southern Irish Sea (particularly around
the Celtic Deep, off Pembrokeshire) and around the
Inner Hebrides north to Skye. It isaso common west
of Ireland. In some years, the species occurs further
north and east - around Shetland and Orkney, and in
the northern North Sea. It is generally rarein the
southern North Seaand eastern portion of the Channel.
No overall population estimate exists, but the
population around the Celtic Deep was estimated to be
between 23,000-249,000.

Striped dolphin  Stenella  coerulecalba. A
subtropical and warmtemperate species, occurringin
the north Atlantic in offshore areasto the west of the
Iberian Peninsulaand France. Recordsare also held
for this speciesin the Mediterranean. In UK waters
the species is rare, recorded mainly from the
south-west approachesto the English Channel and of f
Southern Ireland, although occasiona sightings and
srandings have occurred asfar north as Shetland. No
population estimatesexist for theregion. Most records,
nearshore to the UK, occur between July and
December.

Status changes for al these six species cannot be
readily assessed through lack of quantitative data.
There is no clear evidence of recent population
changes, dthough recordsof both striped and common
dolphinsaremorefrequent in northern Britain during
the 1990sthan they werein the 1980s. Thissuggests
apossiblerecent northward extension of their range,
whilst bottlenose dolphins are reported to be less
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frequent in the southernmost North Seathan they were
in the 1960s and 1970s.

All speciesof cetaceansare given protection under the
Wildlife and Countryside Act 1981 and the Wildlife
(Northern Ireland) Order 1985. All cetacean species
arelisted on Annex 1V (Animal and Plant Species of
Community Interestin Need of Strict Protection) of the
EC Habitats Directive. All cetacean speciesarelisted
on Annex A of EU Council Regulation 338/97 and
therefore treated by the EU asif they are on CITES
Appendix | thus prohibiting their commercial trade.

The bottlenose dolphinislisted in Annex |1 and IV of
the EC Habitats Directive. Under Annex IV the
keeping, saleor exchange of such speciesisbanned, as
well asdeliberate capture, killing or disturbance. The
Directive requires that member states monitor the
incidental captureandkilling of al cetaceans. Under
Annex || candidate marine SACs (Specia Areas of
Conservation) for bottlenose dolphins are being
established in the Moray Firth, (north-east Scotland)
and in Cardigan Bay (west Wales).

An Agreement on the Conservation of Small Cetaceans
in the Batic and North Seas (ASCOBANS),
formulated in 1992, has now been signed by seven
European countries, including the UK. Under the
Agreement, provison is madefor protection of specific
areas, monitoring, research, information exchange,
pollution control and heightening public awareness.
Measuresareincluded aimed specialy at protecting
dolphins and porpoises in the North and Baltic Seas
and cover themonitoring of fisheriesinteractionsand
disturbance, resol utionsfor thereduction of by-catches
(below 2% of stock sizes), and recommendations for
the establishment of specific protected areas for
cetaceans.

The six dolphin species covered in this plan are
protected under ASCOBANS' parent Convention,
the Bonn Convention. The North and Baltic Sea
populations of the bottlenose, Risso’s, white-beaked,
Atlanticwhite-sided and commondol phinareincluded
on Appendix |1 of the Bonn Convention. Thewestern
Mediterranean population of the striped dolphinis
included on Appendix |l of the Bonn Convention.

Current factorscausing loss or decline

The present status for each of the dolphin species
occurring in UK watersis not known sufficiently to
evaluate properly the extent to which population
changeshavetaken place. However, four main human
activities are recognised as currently likely to be
detrimental to dolphins: activitiesleading to ecosystem
changes;
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interactions with fisheries; boat activities; and
contaminant inputs.

Ecosystem changes resulting from the widespread
over-exploitation of marine biological resourcesin
European waters have the potentia to affect energy
budgets and thence reproduction and survivd of dl UK
dolphin species.

All the dolphin species considered here have been
recorded as by-catches of various fisheries. Thereis
evidence of substantial numbers of dolphins (mainly
common and Atlantic white-sided dolphins) caught in
pelagic trawls (targeting tuna, hake, bass, horse
mackerel, mackerel and herring) in the south-west
approaches to the English Channel and Celtic Sea.
Annual by-catch estimates of 1200 striped dolphins
and 400 common dolphinswere obtained in 1992-93
inFrench drift-net fisheriesfor abacoretunaoperating
between the Azoresand southern Ireland. Thesmall
UK tunadrift net fleet operating in theBay of Biscay
was estimated in 1995 to have a by-catch of 100
striped dol phins and 60 common dolphinsin 1995.
Post-mortem studiesof 138 common dol phinswashed
ashore on UK coasts (mainly south-west England)
between 1990 and 1995 revealed at least 62% of
animals died as aresult of by-catch.

Boat activities(merchant shipping, seismic, military and
recregtional) in coastal waters pose threatsto dolphins
by direct physical damage (collisions, and propeller
damage) and by the sounds introduced into the
environment, where potentia harm may be caused by
direct auditory damage at close distances and
interference with navigation, food-finding, and
communication further away. The English Channdl is
one of the most intensively used waterways in the
world, and theNorth and Irish Seasare not far behind.
In recent years, seismic activities have sarted in the Iris
Sea, parts of the Channel, and along the Atlantic
Frontier, west and north of Scotland and Ireland,
following earlier emphasis on the northern and centra
North Sea.

Contaminants, including organocholorines, may impact
thereproductivepotential or causeimmunesuppression
in marine mammals, including dolphins. High
concentrations of bicaccumul ating chemicashave been
detected in the tissues of marine mammals, and
long-lived animals such as cetaceansare more et risk of
accumulative heavy pollution burdens than
shorter-lived ones. In Cardigan Bay, afew years ago
thebody of adead bottlenosedol phin calf was found
to have one of the highest levels of contaminantssuch
asPCBs, DDT and mercury ever found inamammal.
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Globd dimate change may dso have an effect on small
dolphins but impacts on marine mammals are very
difficult to predict.

Current action

In 1998, the EU Fisheries Council decided to ban the
catching of tunawith drift-nets by 1 January 2002.

Before licences are awarded by the Department of
Tradeand Industry (DT]I) to offshoreblocksfor oil and
gas exploration, operators are required to conduct a
preliminary assessment of theimpact of their proposed
operationsusing baselinedatagathered and provided
by government. Inaddition, restrictionson operating
practices areincluded in the conditions attached to
each licence to protect areas of sensitivity. For
example, thismay restrict the undertaking of seismic
surveys to months when cetacean activity isknown to
be at its minimum. Following the award of licences,
under theregul ationsimplementing the Environmental
Assessment Directive, operatorsare required to assess
the potential impact of their actions. In cases where
thereisthe possibility of significant impact they may be
required to undertake afull environmental assessment
seeking advice from consultees, both statutory and
non-statutory. |If the operation cannot be conducted
without causing significant environmental impact, the
operation may not be allowed to proceed.

Guiddinesfor selsmic operatorsto minimise potential
impactsof acoustic disturbancefrom seismic surveys
were agreed with theoil and gasindustry and published
in 1995 by the then Department of the Environment
and subsequently revised in April 1998. Asacondition
of licences awarded under the 16th and 17th Offshore
Licensing Rounds, operators are required to conduct
s smic activitiesin accordance with DETR Guiddines
for the Minimisation of Acoustic Disturbanceto Small
Ceteceans. Member companies of the UK Offshore
OperatorsAssociation (UKOOA) haveindicated that
they will comply with these Guidelinesindl areasof the
UK Continental Shelf and, in some cases, elsawhere.
Under the guidelinesthereisarequirement for visua
and acoustic surveysof theareaprior to seismictesting
todetermineif cetaceansareinthevicinity, andadow
and progressive build-up of sound to enable animasto
move.

A INCC workshopin 1988 on the potentia impacts of
seigmic activitieson marinemammal swasattended by
representatives from the oil and gas industry,
geophysical and environmental contractors, and
identified information and concerns and discussed
possible research needs and regulatory mechanisms.

Guidance has been drawn up by DETR and JINCC
to encourage recreational users (including
whale-watching operators) to minimise disturbanceto
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dolphins. These include avoidance of sudden
ateration invessal speed or direction and pursuit of
animals. Recommendations have dso been madeto
limit the number of vessdsin close proximity, and
length of time of encounter.

Action plan objectives and targets

In the short term, maintain the current range and
abundance of small dolphins.

In the longer term, seek to increase the ranges of
small dolphin populations where appropriate.

Proposed action with lead agencies

Themain prioritiesare: gaining abetter knowledge
about the status, distribution and ecology of all
speciesof small dolphinsin UK waters; monitoring
and addressing potential threats; and disseminating
information to usersthat may comeinto conflict - in
particular, thefishing, oil and gasindustries, military,
and recreational operators.

Policy and legislation

By 2001 encouragecommercid dol phin-watching
and other vessalsto follow acode of conduct when
operdting inthevicinity of dolphins, which minimises
thedisturbanceto these animal sand the chance of
injury. (ACTION: CCW, DCMS, DETR, EHS,
EN, JNCC, SNH)

Develop adefinition of ‘harassment’ tobe usedin
the protective legidation for dolphins so that intent
to disturb does not have to be proven. (ACTION:
DETR, DoE(NI), NAW, SE)

Beforeoffshoreoil and gasexplorationlicencesare
awarded by DTI, includein Environmenta Impact
Asessmentsadetailed evaluation of seasond useto
determinedol phindistributionwithin any proposed
licence block. (ACTION: DTI, INCC)

Work towards extending theinternationa objectives
of ASCOBANS to cover al UK waters and the
legidation to support marine protected areas.
(ACTION: DETR, DoE(NI), NAW, SE)

Site safeguar d and management

Ensurethat SAC management schemesrecognise
theneed for appropriatemeasuresto protect against
habitat modification, disturbance, and contaminant
inputswhichmight affect dolphins. Thesafeguarding
of these siteswill require monitoring of potential
impacts, andregulation of activities. (ACTION: All
relevant and competent authorities)



522

523

524

5.3

531

54

541

54.2

543

55

551

55.2

Give condderation to thefeashility of marine protected
areas for dolphins in the context of the proposed
DETR working group on marine protected areas.
These should includeconsideration of the importance
of the area for caving, asanursery ground and for
feeding. (ACTION: DoE(NI), DETR, INCC, NAW,
SE)

By 2004 establish marine protected areas for small
dolphins which take into account the likelihood of
human activities that would be harmful to cetaceans
living there. (ACTION: DETR, DoE(NI), NAW, SE)

Continue to support the EU ban on the use of large
pelagic drift-nets (currently more than 2.5 km)
throughout the European Union. (ACTION: DETR,
DoE(NI), MAFF, SE)

Species management and protection

Since cetacean populations generally range across
national boundaries, their long-term conservation
interests can only be met through international co-
operation in legislation, research, monitoring, and
information dissemination. For speciesin thisaction
plan, promote the targets set by ASCOBANS and
encourage partnership activities. (ACTION: DETR,
NAW, SE)

Advisory

Review advice on the best measures to avoid
disturbance of dolphins. Ensure that this advice, and
other on avoiding by-catches and injury, is readily
availabletoal organisations. commercial, military and
recregtional. (ACTION: CCW, DETR, DoE(NI), EN,
JNCC, SNH)

Promote among oil, gasand geophysical exploration
industries a better understanding of cetaceans and the
effects of underwater sounds upon their lives.
(ACTION: CCW, DETR, DTI, EN, JNCC, SE,
SNH)

Improveasnecessary seismic guidelinesfor use by the
oil and gasexploration companies. (ACTION: DETR,
DTI, INCC)

Futureresear ch and monitoring

Commission acoustic and video research on
behavioural aspects of cetacean by-catch to better
understand waysto mitigate conflictsfrom particular
fisheries. (ACTION: DETR, MAFF, NERC, SE)

Egtablish independent observer schemesfor monitoring
by-catchesfromal fisheries(incduding drift-net, peagic
trawl, fixed bottom set gill-net) thought to poseathreat
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to dolphin populationsin UK waters. (ACTION:
DANI, DETR, JNCC, MAFF, NAW, SE)

Commission autecologica studiesof dl UK dolphin
speciesto identify appropriate habitat management
needs. (ACTION: CCW, DETR, EN, JNCC,
NERC, SE, SNH)

Maintain and develop national strandings schemes
and integrate with post-mortem studies and anayses
of important biological data (life history parameters,
genetics, diet, pollutant burdens, and pathogens).
Ensure that samples are analysed. (ACTION:
DETR, DoE(NI), NAW, SE)

Conduct studies of the effects of contaminant
uptake on dolphinsusing biomarkersintegrated with
other research, and ensure samples are analysed.
(ACTION: DETR, DoE(NI), NAW, SE)

Conduct experimental studies of both short-term
and long-term effects of underwater sound on
dolphins, with particular emphasis on seismic
explorationandrecreationa activities. (ACTION:
DETR, DoE(NI), DTI)

Support research into predicting the effects of
climate change on small dolphins. (ACTION:
DETR, DoE(NI), INCC, MAFF, NAW, NERC,
SE)

Communications and publicity

By 2002, produceillustrativeinformation material
for specific coagtd regions emphasising thevaue of
habitats they contain for promoting dolphin
biodiversity. (ACTION: CCW, DoE(NI) EN,
JNCC, SNH)

Consider promoting the use of bafflesover propeller
blades of whale and dolphin watching boats to
safeguard against physical damage. Provide
instruction and regulation for the maintenance of
propeller blades to reduce high frequency sound
generatedfrom cavitation. (ACTION: DETR, DTI,
JINCC, SE)

Linkswith other action plans

Similar actionsare proposed inthe other cetacean
gpeciesactionplans. Itislikely that implementation
of species action plans on baleen whales, toothed
whales and the harbour porpoise will also be of
benefit to small dolphins, aswill any action plan
relating to commercia fish and some marine
habitats. Joint research should be promoted for all
small cetaceans in UK waters with regard to
population studies and conservation requirements.
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Toothed whales (other than small dolphins)
Grouped Species Action Plan

Current status

The beaked whales (northern bottlenose, Cuvier's,
Sowerby's and True's beaked whales) are species
typical of the north Atlantic, but their status and
distribution are poorly known.

Northern bottlenose whale Hyperoodon
ampullatus. This speciesis found only in the north
Atlantic, this cold-temperate to sub-arctic species
occursmainly in deep weter off the continental dope. It
ismost commonly recorded off western Norway andin
the Barents Sea. It also occurs in small numbers
around the Northern Isles and Western Isles of
Scotland, in the northern North Sea, aong the
continental shelf break west of Ireland.

Cuvier's beaked whale Ziphius cavirostris. A
widely digtributed species offshoreindl oceans, often
found in warmer waters. Rarely recorded north of the
British Ideswhereasit isthe most common beaked
whal e recorded off the Iberian Peninsulaand in the
Mediterranean. Most records in UK waters come
from the south-west approaches to the English
Channel, Western Ireland and the Western Isles of
Scotland.

Sower by'sbeaked whaleMesoplodon bidens. This
speciesisonly known in cold north Atlantic waters.
Recorded mainly in deep offshore waters north and
west of the British Idesand Ireland, between Scotland
and the Faeroes, and west of Norway, although it
occurs at least occasionally south to the English
Channel Approaches.

True's beaked whale Mesoplodon mirus. The
digtribution is very poorly known, but the few records
that exist indicatethat it occursin the Atlantic Ocean
west of the Outer Hebrides and Ireland and
southwards at least as far as the Canaries.

For most beaked whale species there are too few
records to indicate seasonality in UK waters, but
northern bottlenose whales are recorded mainly
between April and September. No numerica
population estimates exist for any of the beaked whae
species, but hunting of northern bottlenose whale
between the 1880s and 1970s is believed to have
resulted in population declines.

The Kkiller whale Orcinus orca is a cosmopolitan
speciesindl marineregions, and iswidely distributed
inthe north Atlantic and in northern European coastal
waters particularly around Iceland and western
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Norway. Inthe UK, itismost commonin northern and
western Scotland, rareinthelrish, central and southern
North Seas, and English Channd. InUK waters, killer
whaesoccur in al months of the year, but are recorded
near shore mainly between May and October. No
overd| population estimates exist, but recent sightings
surveys in the eastern north Atlantic (mainly from
Iceland to the Faroes) indicate a population in that
region of between 3500 and 12,500 individuals.

Thelong-finned pilot whaleGlobicephalamelasis
found in both hemispheres, in oceanictemperate and
sub-polar waters, although may be absent from the
north Pacific. Itiscommonand widely distributed in
deep north Atlantic waters, but seasonaly enters
coastdl areas such as the Faroes, northern Scotland,
western Ireland and the south-west English Channel
Approaches; it also occurs south to the Iberian
Peninsula and is common in the Mediterranean.
Although recorded in UK watersin al months of the
year, it occursin northern Britain mainly between June
and September and between November and January
further south. Sightings surveysin the eastern north
Atlantic in the late 1980s estimate the population at
over 700,000 but thedifficultiesof estimating pod size
from survey vessdsimpose seriouslimitationsto such
estimates.

The sperm whale Physeter macrocephalusisfound
throughout both hemispheres. Widely distributed in
small numbers throughout deep waters of the north
Atlantic, from Iceland and Norway southtothelberian
Peninsula and east into the Mediterranean. It also
occurs aong the shelf break north and west of the
British Idesand Ireland. In northern European waters,
sperm whales are usually either adult or adolescent
males which have undergone extensive latitudinal
migrationsfrom subtropica and tropical breeding aress.
Sightings occur mainly between July and December,
andthereisevidence suggestingthat, increesingly, small
groups are remaining at high latitudes into winter
months, and mass-strandings may take place.
However, the cause of these strandingsis unknown.
Thereare no population estimatesfor spermwhalesin
the north Atlantic, but past hunting isbdlieved to have
depressed population size.

All speciesof cetaceans aregiven protection under the
Wildlife and Countryside Act 1981 and the Wildlife
(Northern Ireland) Order 1985. All cetacean species
arelisted on Annex IV (Animal and Plant Species of
Community InterestinNeed of Strict Protection) of the
ECHabitatsDirective. All whaesarelisted on Annex
A of EU Council Regulation 338/97 and therefore
trested by the EU asif they are on CITES Appendix |
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thus prohibiting their commercid trade. Whalingis
illegal in UK waters (Fisheries Act 1981), but
neighbouring countries maintaintheright to hunt. The
UK recognises only the authority of the IWC in matters
concerning the regulation of whaling.

An Agreement on the Conservation of Small Cetaceans
in the Bdtic and North Seas (ASCOBANS),
formulated in 1992, has now been signed by seven
European countries, including the UK. Under the
Agreement, provision ismade for protection of specific
areas, monitoring, research, information exchange,
pollution control and heightening public awareness.
Although aimed primarily at dolphinsand porpoises,
ASCOBANS ncludes al toothed whales except the
spermwhale. The northern bottlenose whaleis also
listed on Appendix |1 of the Bonn Convention, asare
eastern north Atlantic populationsof thekiller whale
and the North Sea and Baltic Sea populations of the
long-finned pilot whale.

Current factors causing loss or decline

The present status of each of the cetacean species
considered hereisunknown. Itisthereforedifficult to
properly evaluate whether major popul ation changes
havetaken place. All thewhae speciesconsideredin
this plan spend most of their time offshore where they
are likely to be relatively little affected by human
disturbance, coastal fisheriesand pollution. Ingenerd,
factors affecting loss or decline are not well
understood. However, concerns have been raised
about contaminants, traditional drivefisheries, acoustic
disturbance and interactions with fisheries.

Contaminants, including organochlorines, may impact
the reproductive potentid or causeimmune suppresson
in marine mammals, including toothed whales.
Demongtrating such effectsis extremely difficult, as
controlledexperimentsaregenerallyimpossible. Since
1972, oil and gas exploration has used seismic surveys
offshore. Seismic survey activity hasincreased since
1994, and isnow used in the Atlantic Frontier - the
continental shelf break north and west of the British
Isles where many large and medium sized toothed
whalesoccur. Mogt of the sound energy generated isat
frequencies bel ow themain hearing range of toothed
whales, but nevertheessthereis overlap and potential
harm may be caused by direct auditory damage a
close distances and interference with navigation,
food-finding, and communicationfurther away. Globa
climate change may also have an effect on toothed
whales, dthoughimpactsonmarinemammalsarevery
difficult to predict.

Although once common in the north Atlantic, drive
fisheriesnow continue only in the Faeroe I dands. PFilot
whales may be particularly vulnerable astheir social
behaviour makes them suitable for herding. Around
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22,000 pilot whales were taken in the Faeroe Ilands
drive fishery between 1970 and 1992.

Killer whalesin particular enter nearshore UK waters
during the summer, where they may be exposed to a
number of human activitiesthat may be detrimental to
them, for exampl edisturbancefromrecrestional craft
including whale-watching vessals. At present, thisisnot
aserious problem, but such activities areincreasing
steadily and may pose athreat in the future.

Fisheries, particularly for cephaopods, may affect the
abundance or availability of prey speciesfor toothed
whales, asmay fisheriesfor other deep-water species.
Again, thedifficulty in obtaining experimenta evidence
of such effects means that concerns are at present
speculative. There have also been cases of sperm
whale, Cuvier's besked whale, killer whale, and
long-finned pil ot whal e becoming entangled in fishing
gear, but the scale of the problem isunknown. Killer
whalesinwinter commonly associate with the mackerel
purse seine fishery north of Shetland. During the
1970s, themackere fishery (purse seine and midwater
trawls) inthewestern English Channel wasreportedto
have occasionaly caught pilot whales. Inthe UK, only
one Cuvier's beaked whale and no sperm whales have
been recorded as definitely entangled in fishing gear,
but both species form by-catches of the Italian
swordfish driftnet fishery in the Mediterranean. Pilot
whales have been caught in pelagic trawls in the
northern North Sea.

Current action

The most obvious negative influence upon somelarge
and medium sized toothed whal es species has been
hunting. The International Whaling Commission
imposed an indefinite moratorium on commercial
whaling in 1986, by which time the species under
consideration here had aready been receiving
protection. Traditional Faeroesedrivefisheriesfor pilot
whales still take place.

Threeinternational north Atlantic Sightings Surveysto
estimate abundance were conducted in 1987, 1989
and 1995. The Sea Mamma Research Unit
coordinated the international SCANS survey in the
North Sea and adjacent waters in 1994. Norway
continuesto conduct abundance surveysin the eastern
north Atlantic. Distribution surveysaround the British
Ies have been conducted by the INCC since 1980.
The Sea Watch Foundation collects distributional
information from a broad range of individuals and
organisations. Sightingsfrom seismic survey vessels
and hydrophone arrays provide valuable data on the
numbers and distribution of cetaceans.
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Before licences are awarded by the Department of
Tradeand Industry (DTI) to offshoreblocksfor oil and
gas exploration, operators are required to conduct a
preliminary assessment of impact of their proposed
operations. In addition, restrictions on operating
practices are included in the conditions attached to
each licence to protect aress of sensitivity. Following
the award of licences, under the regulations
implementingthe Environmental Assessment Directive,
operatorsare required to assessthe potential impact of
their actions. In caseswherethereisthe possibility of
significant impact they may be required to undertakea
full environmental assessment seeking advice from
statutory and non-statutory consultees. If the operation
cannot be conducted without causing significant
environmental impact, it may not be allowed to
proceed.

Guidelinesfor seismic operatorsto minimise potential
impacts of seismic surveyswere agreed with the ail and
gas industry, published in 1995 by the then
Department of the Environment and subsequently
revisedin April 1998. Under the guidelinesthereisa
requirement for visual and acoustic surveysof thearea
prior to seismic testing to determineif cetaceansarein
the vicinity, and a dow and progressive build-up of
sound to enable animasto move away from the source.
Timing conditions may also be imposed on seismic
surveys if this will reduce disturbance to known,
regularly occurring concentrations of whales.

A INCC workshopin 1998 on the potential impacts of
seismic activitieson marinemammal swas attended by
representatives from the oil and gas industry,
geophysical and environmental contractors. They
identified information and concerns and discussed
possible research needs and regulatory mechanisms.

ASCOBANS has recommended measures in the
Northand Baltic Seasaimed at protecting dolphinsand
porpoises, which at the sametimewould benefit larger
toothed whales. Most relevant are the monitoring of
fisheriesinteractions, cetacean health and reduction of
by-catches.

Pogt-mortem and tissues studies of stranded carcasses
arecarried out to establish body condition and cause of
death by the Scottish Agricultural College, and the
Institute of Zoology in England and Wales under
contract to the Department of the Environment,
Transport and the Regions.

Action plan objectives and targets

In the short term, maintain range and numbers of
toothed whales.
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Inthe longer term, increase abundance by seeking to
optimise conditions enabling their populations to
increase.

Proposed action with lead agencies

The main priorities are better knowledge about the
status, distributionand ecology of dl speciesof toothed
whales, monitoring of potential threats, and
dissemination of information to offshore users- in
particular, thefishing, oil and gasindustries, military,
and recreational operators- with possible safeguards
that could be adopted. Recreational nearshore users
should be educated with guiddines of how to behavein
the vicinity of coastal whales.

Policy and legislation

Continue support for IWC moratorium on commercial
whaling. (ACTION: DETR, MAFF, SE)

Seek toimprove coastal water quality to standards set
in EC directives and International conventions by
reducing thedischarge of substanceswhicharetoxic,
persigent and ligbleto bicaccumulate, giving priority to
the discharge and leaching of PCBs and
organochlorines. (ACTION: EHS, EA, MAFF, NAW,
SE, SEPA)

Support and continue to improve agreed codes of
conduct to reduce disturbance from acoustic sources
(see 3.2). (ACTION: DTI, DETR, JNCC)

By 2001 encourage commercid dol phin-watching and
other vessels to follow a code of conduct when
operating in the vicinity of toothed whales, which
minimises the disturbance to these animals and the
chanceof injury. A definition of harassment, whichdid
not require proof of intent to disturb, should be
considered.(ACTION: CCW, DCMS, DETR, EHS,
EN, JNCC, SNH)

Incorporateinternational objectivesof ASCOBANS,
IWC, OSPAR and MARPOL asappropriateinto UK
legisation. (ACTION: DETR, MAFF, NAW, SE)

Site safeguard and management

Identify important sites used by toothed whales for
breeding and feeding. Area protection measures
should then be sought for these locations. (ACTION:
CCW, DANI, DETR, DoE(NI), EN, MAFF, INCC,
NAW, SE, SNH)
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Species management and protection

As cetacean populations generdly rangeacrossnaiond
boundaries, their long-term conservation interests can
only be met through international co-operation in
legislation, research, monitoring, and information
dissemination. For most of the smdler toothed whales
considered in this action plan, the targets set by
ASCOBANS and others (eg OSPAR) should be
promoted, and partnership activities encouraged.
(ACTION: DETR, NAW, SE)

Advisory

Continue to promote among oil and gas and
geophysical  exploration industries a better
understanding of cetaceans and the effects of
underwater soundsupon their lives. (ACTION: DTI,
JNCC)

Provide advice, as appropriate, to international fora
involvedintheconservation of north Atlantic toothed
whales (eg IWC, CITES, ICES). (ACTION: DANI,
DETR, INCC, MAFF, NAW, SE)

Futureresear ch and monitoring

Support long-term monitoring of population abundance
and digtribution viadedicated surveysand platformsof
opportunity. (ACTION: CCW, DETR, EHS, JNCC,
MAFF, SNH)

Support research into population structure and habitat
usetoidentify waterswhichmay be particularly suiteble
for toothed whalesand which may qudify for further
protection. (ACTION: CCW, EHS, DETR, JNCC,
SE)

Support work into the effects of contaminants on
toothed whal e popul ations, including the devel opment
of indicators such as biomarkers. (ACTION: EHS,
DETR, EA, INCC, MAFF, NERC, SE, SEPA)

Support research into predicting the effects of climate
change on toothed whales. (ACTION: DETR, EHS,
JNCC, MAFF, NERC, SE)

Investigate accessto and consider theuse of previoudy
unused data.on cetacean digtributions, eg Hydrographic
Office surveys. (ACTION: DETR, EHS, IJNCC,
MAFF, NERC, SE, SNH)

Continue to support research into the effects of
acoustic disturbance. (ACTION: DETR, JNCC,
NERC)

Supportresearchintoidentifying marineliving resources
utilised by toothed whales and the environmental
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changesrelatedtofishing. (ACTION: DANI, JNCC,
MAFF, SE)

Communications and publicity

By 2004, produce illustrative information material
emphasising thevaue of particular offshore habitats for
adiversity of toothed whale species. This should be
directed at the fishing industry, oil and gas industry,
merchant shipping and ferry operators. (ACTION:
CCW, EN, INCC, SNH)

Promote wider dissemination of Codes of Conduct for
recreational usersto minimise human disturbancein
coastal waters through production of materia at
Srategic coasta sites. Recomendationsin the Codes of
Conduct should be cons stent between regions athough
adaptationstoloca circumstancesand species may be
required. (ACTION: CCW, DETR, EN, JNCC, LAs,
SE, SNH)

Continue to publicise stranding and sighting schemes.
(ACTION: CCW, EHS, EN, SE, SNH)

Linkswith other action plans

Similar actions are proposed in the cetacea species
action plansfor baleen whalesand dolphins. It islikely
that implementation of speciesaction planson baleen
whales, dolphins and the harbour porpoisewill dso be
of benefit to these species, aswill the action plansfor
commercia fish and marine offshore habitats.
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Marineturtles
Grouped Species Action Plan

Current status

Thefive (of the seven) speciesof marineturtleto have
been recorded in UK waters are |eatherback turtle
Dermochelys coriacea, loggerhead turtle Caretta
caretta, Kemp'sridley turtle Lepidochelys kempii,
green turtle Chelonia mydas and hawkshill turtle
Eretmochelys imbricata. However, there is some
doubt as to whether reports of hawkshills can be
confirmed.

Over the last 100 years there have been around 500
records of marineturtlesfrom UK waters, particularly
along the western coast, the large majority of those
which can beidentified being adult leatherbacks. The
magjority of theserecordsarefrom the last 40 yearsand
sightingsarecontinuingtoincrease. In addition, large
numbers of turtles are seen in waters above the shelf
break in the Celtic Sea. Adult leatherbacks are
regularly recorded in cool temperate watersaround the
world. They are endothermic and able to cope with
cool water conditions, unlike the cheloniid or *hard-
shelled’ species.

In UK watersthe |eatherback hasadistinct, seasonal
occurrence with the majority of sightings being
recorded between August and October. It islikely that
those individuals recorded around the UK follow the
great oceanic gyreof thenorth Atlantic, travellingfrom
and returning to the nesting beaches of the tropical and
sub-tropical regions of the eastern American mainland
coast and Caribbeanidands. Although the cheloniid
geciesarebdieved to arrive in UK waters accidentally
(with the possible exception of theloggerhead which
may be a the extreme limit of itsrange), the occurrence
of the leatherback is almost certainly the result of a
deliberate, migratory movement.

The conservation status of turtle species around the
whole UK isunknown sincethey areadifficult group of
animasto study. Thenumbers of reported sightingshas
goneup over recent yearsbut thisislikely to bearesult
of increased publicity and improved rates of record
submission. They are al regarded asthreatened at a
global level.

All five species are listed on Appendix | of the
Conventiononthelnternational Tradein Endangered
Speciesof Floraand Fauna(CITES) 1975, Appendix
I1 of the Bern Convention 1979, Appendices| and 1
of theBonn Convention 1979and Annex |V of the EC
Habitats Directive. Theloggerhead isalso listed asa
priority species on Annex |l of the EC Habitats
Directive. All five speciesare protected under Schedule
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5 of the Wildlife and Countryside Act 1981 and the
Conservation (Natural Habitats& c.) Regulations 1994,

Although some species forage in temperate waters,
nesting is restricted to beaches of tropical and
subtropica waters. Some species of marineturtle have
global distributions and their conservation has to be
addressed at aglobal level. Many of the UK Overseas
Territories have important nesting populations.

Current factorscausing loss or decline

Over-harvesting of turtles for meat or eggs abroad,
mainly inthevicinity of nestingareasin tropical and sub-
tropicd regions. Thisisthemgor cause of declineinthe
waters of UK Overseas Territories.

Detrimental impacts of thetourist industry (such asthe
construction of tourist developmentsalong egg-laying
beaches, the purchase of curios made from turtle
products) and other development pressures on turtle
populations abroad.

Collisonsbetweenturtlesand boatsand damage caused
by propellers.

Incidenta captureand drowning of turtlesresulting from
arangeof fishery practicesand detrimental impactsof
trawling techniques on seagrass beds.

Pollution, particularly marine debris which can be
ingested by turtlesat seaor which cause obgtructionson
beaches to nesting females and hatchlings.

Predation on eggs by various species may be
increasingly significant on beaches where predator
numbers may be increased or concentrated through
human activities.

Diseasisamajor cause of decline for the green turtle.
Current action

L egidlative measures are in place to protect marine
turtlesin British waters (but not in Northern Ireland
waters) and to control illegal trade (see 1.5). The
International Conventionfor the Prevention of Pollution
from Ships 1973, modified by the Protocol of 1978
("MARPOL 73/78'), includesregulationsin Annex V
for the prevention of pollution by garbage from ships.
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A ‘Turtle Code' advice sheet was produced by the
Nature Conservancy Council in 1988, aimedat fishing
industry and providing advice on identification,
legidlation, record submission and dealing with
entanglements.

Revisedand bi-lingual * Turtle Codes’ were produced
by SNH in 1996 and CCW in 1998. A ‘ Turtle Code’
was aso produced by the Cornish Wildlife Trust in
1997.

A review of marineturtle recordsfrom Scottish waters
was produced by SNH in 1996.

An‘Information and Advisory Note' on dealing with
live, stranded or entangled marineturtleswasproduced
by SNH in 1997.

The support of autopsies and biological material
distribution has been undertaken on an ad hoc basis.
SNH has funded five autopsies undertaken by SAC
Veterinary Servicesbetween 1994-97. CCW hasa so
provided funds to ensure marine turtles are covered
through the cetacean stranding scheme.

Marineturtle conservation issuesin the UK have been
publicised recently through the media, scientific
conferences, wildlifegroup meetingsand the production
of scientific and popular articles.

Action plan objectives and tar gets

Avoid accidental harm to, and by-catch of, marine
turtles when present in UK waters.

Contribute to international measures for the
conservation of marine turtles.

Proposed action with lead agencies
Policy and legislation

Continue the duty on seafisheries regulators to take
account of potential wider impacts on wildlife and
habitats (in addition to target species) when deciding
fishery management measures, including during
discussions with relevant EC bodies. (ACTION:
DANI, DETR, MAFF, NAW, SE, SFCs)

Seek to improve coastal water quality, in particular by
reducing marine debris which may be ingested by
marineturtles. (ACTION: DANI, DETR, EA, MAFF,
NAW, SE, SEPA)

Consder, inlight of research proposedinaction5.5.3,
the need to monitor and control certain fishery

514

515

516

517

518

52

521

53

531

532

practices, possibly at locdl levels. (ACTION: DANI,
MAFF, NAW, SE, SFCs)

Review current levelsand effectiveness of legidative
protection of marineturtlesinal UK weters, particularly
Northern Ireland, and dl the UK Overseas Territories,
and ensure appropriate protection measuresarebrought
in where gaps are identified by 2005. (ACTION:
DETR, EHS, FCO)

Review thevaue of the Bonn Convention in providing
further protective measures for marine turtles by 2004.
(ACTION: DETR, JNCC)

Provide support, in the form of advice, information
sharing, and assistance to build capacity and resist
detrimental development, toUK OverseasTerritoriesin
order tofacilitate the conservation of their marineturtle
populationsat viableand sustainablelevels. (ACTION:
DfID, FCO)

Promote consideration of the impact of EU funded
development and activities on marineturtle habitats, in
particular on nesting beaches (especialy tourist
developments affecting southern European nesting
beaches), through advice, legidation and requirements
for appropriate environmental impact assessments.
(ACTION: DETR, DTI, FCO)

Promote consideration of the impact of UK based
investments, industries, tradeand activitieson marine
turtle habitats, in particular nesting beaches, through
advice legidationandguidanceon environmenta impact
assessments. (ACTION: DETR, DTI)

Site safeguard and management

Ensure enforcement of marine pollution legislation
(including that targeted at marinelitter) in UK waters
and by UK ships outwith UK waters. (ACTION:
DETR, DTI, MoD)

Species management and protection

For those parts of the UK which have not dready done
so, produce revised ‘turtle codes by 2001, and
distribute widely amongst the sea-going community
through contact with appropriate organisations.
(ACTION: EHS, EN)

Introduce a code of practice for the ‘repatriation’,
wherenecessary, of cheloniidturtle specieswhich are
occasionally stranded live on UK shores by 2002.
(ACTION: CCW, EHS, EN, JNCC, SNH)



54

54.1

5.4.2

55

551

5.5.2

553

554

555

5.5.6

5.5.7

5.5.8

Advisory

Provide adviceto thefishing industry by 2004 with the
aim of reducing and avoiding by-catchesin activeand
passive gear, dedling with turtle entanglementsand on
disposing of discarded gear safely. (ACTION: DANI,
MAFF, NAW, SE)

Produce and disseminate information (which could be
based on the SNH advice note) for conservation
agencies, veterinary surgeries, relevant public bodies
and other organisations, to help them deal with
enquiriesrelating to stranded marine turtles by 2001.
(ACTION: CCW, EHS, EN, SNH)

Futureresearch and monitoring

Set up acentral UK database for marine turtle records
by 2002. (ACTION: JNCC)

Pass on all records to the central UK database and
ensure marine survey projects (eg by-catch surveys,
seabirds at sea surveys) record and submit any marine
turtleinformation. (ACTION: CCW, DANI, EHS, EN,
JNCC, MAFF, NAW, SE, SNH)

Encourage projectsinvolved with thestudy of by-catch
to include assessments of impacts on marine turtle
populations. (ACTION: CCW, DANI, EHS, EN,
JNCC, MAFF, SE, SNH, NAW)

Seek to minimise any by-catch of marine turtles by
promoting researchintofishing gear and other possible
mechanisms, inconjunction with smilar work proposed
for other marine species. (ACTION: DANI, MAFF,
NAW, SE)

Establish and support by 2004 asystem for undertaking
autopsies on dead turtle specimens and distributing
biological material to specidists, including those
working abroad, in order to determine causes of degth,
to improveknowledge of marineturtle biology and the
threats to turtles in UK waters. (ACTION: CCW,
DETR, EHS, EN, JNCC, SNH)

Further promote asystem for undertaking surveillance
of marineturtlesin UK waters and reporting results.
(ACTION: CCW, DANI, DETR, EN, EHS, INCC,
MAFF, NAW, SE, SNH)

Further promoteasystem for monitoring and reporting
incidental capture and killing of marine turtles.
(ACTION: CCW, DANI, DETR, EN, EHS, INCC,
MAFF, NAW, SE, SNH)

Encourage and support projects which add to
knowledge and understanding of the biology of turtles
and the threats they face, when in UK waters.
(ACTION: CCW, EHS, EN, JNCC, NERC, SNH)
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Consider contributing to marine turtle conservation
activities of British Overseas Territories through the
support of data gathering, collation and exchange.
(ACTION: DETR, FCO, NHM)

Communications and publicity

Encourage the submission of old and new records of
living, entangled or dead stranded turtles through
appropriate publications and the media. (ACTION:
CCW, EHS, EN, JNCC, NHM, SNH)

Publicisemarineturtleconservationissues, inparticular
raising awareness of how the UK public and tour
operators may have impacts on turtle populations
overseas. (ACTION:, CCW, DETR, DTI, EHS, EN,
FCO, HMCE, JNCC, SNH)

Promotethe need of global conservationthroughlocal
action using these truly transglobal species as
champions. (ACTION: CCW, DETR, DTI, EHS, EN,
FCO, INCC, SNH)

Linkswith other action plans

It isadvised that this action plan is taken forward in
conjunction with those for basking shark, common
skate, toothed whales, baleen whales, dol phins and
commercial marine fish.
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Basking shark (Cetorhinus maximus)
Species Action Plan

Current status

A very large, plankton-feeding pelagic shark, the
basking shark isthe largest fish in UK waters (ca. 10-
11 m maximum length), and the second largest in the
world. It occursin temperate waters circumglobal ly
(temperature range 8-14°C). Inthe UK, it has been
mainly recorded in surface waters from April to
September, when mostly immaturefemalesare seen. It
is possibly migratory with seasonal population
movements inshore to feed on high abundances of
zooplankton near tidal fronts in coastal areas.
Migrations may be age- and sex-segregated. In late
summer, in the north-east Atlantic, basking sharks are
thought to disperse offshore. Thewinter distribution
and the location of pregnant females year-round
remains unknown, but isthought to bein deep water.
There hasbeen cong derablevariation in the numbers of
sightingsreported thiscentury andin numberstakenby
north-east Atlantic fisheries which indicates longer-
term, perhaps cyclica changesin summer digtribution
patterns.

Thebasking shark isthought to be ovoviviparous, but
thelife-cycleispoorly known. Theonly litter recorded
was of six young 1.5 to 1.7 m long, larger than any
other known shark. Information on length at age
(growth) for male and femal e basking sharksis not
known precisely and estimates are based onfew data
from a Scottish fishery (93 individuals). These data
suggest maesmature between 4.5-6 m (estimated 12-
16 years) and femalesat alength of 8-10 m (possibly
20 years). Estimates for gestation period are 1-3
years. Femaes may, like some other Lamniformes
Species, ‘rest’ between pregnancies. Longevity isnot
known. Like other lamniform shark species, itisdow
to reach maturity and apparently has a reproductive
capacity thet isrdatively low even for an easmobranch,
making it potentialy vulnerable to exploitation. The
unexploited popul ation increase may be some 2-10%
per annum, calculated for other large, dow-growing
sharks. Recovery after exploitation and other
population fluctuations will therefore operate over a
time-scale of decades.

Although widely distributed in both hemispheres,
basking sharks appear to bemost regularly recordedin
coadtdl areas of theUK with seasonally persistent tidal
fronts (eg western Scotland, Clyde area, centrd Irish
Sea and the western approaches to the English
Channel). In these areas, during summer they are
usudly seeninrelatively large numbersfeeding at the
surface.
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This*basking' behaviour enablessightingstobemade.
The absence of surface Sightings has been equated with
the absenceof basking sharks. They may, however, be
present, but feeding deeper in the water column.
Although sightings have regularly been recorded in UK
and Irish territorial waters, no reliable population
estimatesare available asit isdifficult to relate surface
sghtingsto actua population size. Detailed recordsare
only availablefor afew aress. Available evidence over
longer time periods suggests fluctuations in summer
incursions and numbers of basking sharks are
unpredictable. Sightings around the British Isles
generally appear to fluctuate, although this probably
reflects inter-annual variations in observer effort,
wegther and other factors determining the probability of
sghtingsin addition to population trendsthemsdves. It
is not known if local or discrete stocks occur.

Thebasking shark isprotected under Schedule5 of the
Wildlife and Countryside Act 1981. They are aso
protected within the territorid waters of the Ide of Man
and Guernsey, in the Mediterranean under the Bern
Convention (with EU reservation) and Barcelona
Convention (unratified), and in US Atlantic waters.
Directedfisheriesareprohibitedin New Zealand, but
by-catch is landed.

The global statusis assessed as Vulnerable (Ala.d,
A2d) inthe 1996 IUCN Red List.

Current factorscausing loss or decline

Habitat congtraintsand food availability arelikely tobe
importantfactorsregul atingdistributionandpopul ation
size. Recent studiesinthe English Channel show that
they exhibit sel ectiveforaging behaviour on productive
zooplankton patchesa ongthermdl fronts, track tidally-
controlled movements of patches, and follow frontal
boundaries as they move. These findings and the
apparent unpredictability in surfacesightingssuggest
basking sharks to be dependent on enhanced
productivity found near transient oceanographic
features. Consequently, population trendsinthe north-
east Atlanticwill belinked with broad-scalechangesin
secondary production and controlling factors (eg
summer stratification, North Atlantic Oscillation
(NAQ)).

Capture in directed and by-catch fisheries are a
potential threat to populations, athough few are now
caught commercidly. TheAchill Idandfishery (western
Ireland) declined after only 10 years of peak catches.
However, the decline in surfacing sharks was
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pardldled by adeclinein zooplankton in the north-eest
Atlantic over thesame 38 year period, emphasisingthe
broad-scaleimportance of food availability controlling
the numbers of sharks sighted at the surface and hence
potentialy availableto harpoon fisheries. Thisspecies
may spend at least 50% of its time in deep water
beyond the scope of directed or intensive by-catch
fisheries. Part of thistime may be spent mating and
giving birth. Futurerisk could possibly arisefrom a
combination of coastal and deep-water fisheries.

Liver oil wastraditionally the main product derived
from basking sharks, but prices are now very low.
Today finsarevaduableinthe Far Eagt, both &t first sde
and dried. Meat and cartilage are also utilised, but are
less valuable.

A directed fishery by asmall Norwegian fleet, hasan
annual quotain EU waters of 100 tonnes of basking
shark liver. In recent years, very little or none of the
guota has been taken.

Current action

The recent listing on Schedule 5 of the UK Wildlifeand
Countryside Act 1981 makesthe deliberatekilling of
basking sharks an offence, Thisextendsthe protection
aready provided around the Ide of Man and Guernsey.

Ratification of the Barcel ona Convention and removal
of the EU reservation on the Bern Convention could
improve the status of the population visting UK waters,
if the M editerranean and Atlantic populationsare not
separate.

Action plan objectives and targets
Maintain the current basking shark population.
Proposed action with lead agencies

Elucidating thelife-cycle of thisspeciesisessentid, in
order to congtruct asound management planaiming to
assess whether minimising potential mortality is
necessary or indeed possible. Sharks outwith the
protection of territorial waters remain vulnerable to
fisheries mortality, but before threats to this species
across nationa and international boundaries can be
appraised fully, scientific studies to determine
population demography and dynamics are required.
Commercial fisheriesare subject tothe EU Common
Fisheries Policy (CFP) and thereislittle that the UK
cando unilateraly to conservefish stockswhich are of
interest to both the UK and other EU fleets. Even
within the 6 nautical mile coastd zone, where the UK
fishesexclusively and can exercise greater autonomy,
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most fishery management measureswould beof limited
value as most stocks are not confined to the inshore
area. Effective measures must be aimed mainly at
modifying the way fisheries are managed under the
CFP. Nevertheless, someunilateral action by theUK
is possible, as this speciesis listed under the 1981
Wildlife and Countryside Act.

Policy and legislation

Consider the possible listing of this species on
Appendix Il of the Convention on the International
Trade in Endangered Species of Flora and Fauna
(CITES) to enable monitoring and management of
fisheries and internationd trade. (ACTION: DETR,
JNCC)

UK fisheriesministersshould consider recommending
possible changes to the CFP regulations to require
identification of basking sharks by speciesin by-catch
and landing statistics. (ACTION: DANI, MAFF,
NAW, SE)

Site safeguard and management

Develop and implement a code of conduct to reduce
levels of harassment, in collaboration with scientists
engaged in research on thisspecies. (ACTION: CCW,
DANI, DTI, EHS, EN, INCC, LAs, MAFF, NAW,
SE, SFCs, SNH)

Species management and protection

Extend protection provided in GB watersto Northern
Ireland. (ACTION: DoE(NI))

Consider opportunitiesfor the protection of thepecies
within European watersthrough alisting on Appendix
Il of both the Bern Convention and the Bonn
Convention. (ACTION: DETR, JNCC)

Advisory

Develop and publish a code of conduct regarding
interactions with basking sharks to reduce levels of
harassment (see5.2.1). (ACTION: CCW, EHS, EN,
JNCC, MAFF, NAW, SE, SFCs, SNH)

Futureresear ch and monitoring

Commission research to elucidate thelife-cycleof this
poorly understood species. (ACTION: CCW, EHS,
EN, SNH)

Quantify and monitor population size, structure,
dynamics and movement patterns and range of
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individuasoccurringin UK waters. (ACTION: CCW,
EHS, EN, INCC, NERC, SNH)

Improvelong-term studiesto: assessscientificaly the
population trends; elucidate migration and over-
wintering areas which may identify locations where
basking sharks mate and the pregnant femal esreside;
and minimiseunnatura mortality intheseareas. Genetic
studies may help determine the degree of mixing
between populations. (ACTION: CCW, EHS, EN,
JNCC, NERC, SNH)

Communications and publicity

Distribute and disseminate a code of conduct to
maritime users. (ACTION: CCW, EHS, EN, SFCs,
SNH)

Linkswith other action plans

Action plansfor someother species(marinemammals,
turtles, and other elasmobranches) identify similar
requirements regarding codesof conduct that could be
addressed on asimilar basis.

The UK islimited by the role of the CFP regarding
regulaion of fisheries, and any proposed changesto the
CFPfor conservation of commercid fish should aso be
considered in respect to this species.
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Common skate (Raja batis)
Species Action Plan

Current status

The common skateisthe largest European batoid fish.
Females can reach lengths of 285 cm and maes
205 cm. They arefound inthe north-east Atlantic from
Madeira and northern Morocco to lceland and
northern Norway. However, tagging recordsindicate
that the majority of fish spend their entirelifewithina
relatively small coastal area.

Itisademersdl, ie bottom dwelling, species, usually
found in shallow coastal waters and shelf seas to
200 m, but occasionally down to 600 m. They hunt
crustaceans and fish both in mid water and on the
seabed. Maesmatureat alengthof 125 cm (over 10
years old). Size and age at maturity for femalesis
unknown. Longevity isestimated at 50 years. Mature
females can produce up to 40 large eggs (14-24 cm
long) per year, deposited in spring and summer. The
young hatch at alength of up to 21-22 cm.

The common skate is widely distributed, but very
scarce, throughout European waters. It has probably
been fished to extinction in the Irish Sea and is
extremely rareinthe central and southern North Sea,
the western Baltic and western Mediterranean.

The status of the stocks is unknown (too few are
caughtin research cruisesto makeanaysispossible).
However, itslife-history makesit extremely vulnerable
to fisheries, compared to other faster growing rays.
Immature fish (<125 cm and <10 years old) are
vulnerabe to capture in many fisheries and very few
juvenilescan survivetomaturity. Estimatesof current
fishing pressure on North Sea rays indicate that
populations of such a dow-reproducing fish would
decrease by about 35% per year, explaining the
disappearance of the species here and in many other
areas. Nevertheless, itisareatively robust fish that
occasiondly survivestherigoursof captureinfishing
gear and release. Itisapopular target for recreetiond
anglersin areas where it still occurs.

The provisional IUCN Red List assessment for the
speciesis Endangered.

Current factorscausing loss or decline

The common skate is vulnerable to capture by many
dtatic and towed fishing gear; itistaken bothin target
fisheriesfor raysand asby-catch in other fisheries. Its
dow growth and large size at maturity mean that
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juvenileshavelittleor no chance of survivingto maturity
in heavily fished areas. Although no longer targeted
whereit isvery scarce, the common skate continuesto
be caught as by-catch in fisheries for other species,
including more fecund rays. Under these conditions
commercial extinction can readily be followed by
biological extinction.

It is doubtful that habitat constraints and food
availability are of significance in the decline of this
species, compared with fishing pressure.

Current action

In 1997, the EU Council of Ministers agreed a
precautionary Total AllowableCatchfor al skatesand
rays (combined) in the North Sea. This does not
distinguish between species, andis not based on any
analytical stock assessments.

In responseto theincreasing rarity of the species, the
Irish Specimen Fish Committee has removed the
speciesfrom ligtings. This hasreduced the incentive for
anglerstoland and kill largeindividua sin order to enter
the record book. UK recreational anglers are
encouraged to return skate live to the sea by their
national representative organisations.

The Glasgow Museum tagging programmetargetinga
resident population in the Sound of Mull area
encouragesvisiting anglerstoreturn tagged common
skates unharmed to the sea.

Action plan objectives and tar gets

In the short term (up to five years), stabilise refuge
populationsby minimisingfishingmortality andlegaly
protecting the speciesin at least five key centres of
abundance.

Inthe long term, facilitate the migration of common
skate from refuge populations to areas within which
they are either scarce or have been fished out by
minimising fishing pressureonthespecies. Inevitably,
thiswill take not less than one or two decades due to
the species slow rates of reproduction and growth.

Proposed action with lead agencies

Fishing for common skate is subject to the EU
Common FisheriesPalicy (CFP) and thereisnothing
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that the UK can do unilaterally to conserve this, or
other commercid fish stocksthat areof interest to both
the UK and other EU fleats. Even within the 6 nautical
milecoastal zone, wherethe UK fishesexclusively and
can exercise greater autonomy, most fishery
management measures would be of limited value as
common skate is not confined to the inshore area.
Effectivemeasuresmust beaimed mainly at modifying
the way fisheries are managed under the CFP.
Nevertheless, some unilateral action by the UK is
possible. In particular, thereisaneed for increased
knowledge of the skate' shiology and exploitation, and
for improved fisheriesddisics Mogt exigting dataare
derivedfromcommercial fisheriesstatisticscollected
during the period that the species was fished to near
extinction from UK waters. These data now need to
be augmented by fisheries-independent research data.

Policy and legislation

Makeall skateand ray landings‘ skinon’ tofacilitate
speciesidentification and record al speciesin landing
statistics. (ACTION: DANI, MAFF, NAW, SE,
SFCs)

Ensure that the necessary research and monitoring
programmes are undertaken to provide the basis for
analytical stock assessments. (ACTION: DANI,
MAFF, NAW, SE, SFCs)

Obtain European Union approva for theintroduction of
Sea Fisheries Committee bye-laws and Scottish
Executive legidation banning landings or imposing
minimum landing sizesfor common skatetakenin UK
coagtal waters. (ACTION: DANI, MAFF, NAW, SE,
SFCs)

Investigate dterationsrequiredin Europeanlegidation
whichwould enable commercid fishspeciesto belisted
under Appendix 11 and I11 of the Bern Convention.
(ACTION: JNCC)

Site safeguard and management

Designate at least five refuge areas (see 5.5.1) within
which common skate are given legal protection from
commercid fishing and ddliberatekillingor retention by
anglers. (ACTION: CCW, DANI, EN, MAFF,
NAW, SE, SNH)

Species management and protection

Seek protection of the species within UK coastal
waters under appropriate fisheries legislation (see
5.1.3). (ACTION: DANI, MAFF, SE, SFCs)

48

53.2

533

54

541

54.2

55

551

55.2

553

554

5.6

56.1

Investigate opportunities for the management or
protection of the species within European waters by
listing on the appropriate Annex of the Bern
Convention. (ACTION: DETR, JNCC)

Protect the specieswithin at least five designated refuge
areas using appropriate legidation (see 5.2).
(ACTION: CCW, DANI, EN, MAFF, NAW, SE,
SNH)

Advisory

Develop and publicise a code of conduct for the live
release of immature common skate by al fishermen,
both commercia and recreational. (ACTION: CCW,
DANI, DETR, EN, INCC, MAFF, NAW, SE, SNH)

Deveop and publiciseacode of conduct for the careful
handling (including teg reporting) and liverelease of dll
common skate by sports anglers. (ACTION:
CCW,DoE(NI), EN, INCC, SNH)

Futureresear ch and monitoring

Initiate research programmes to monitor life-cycles,
growth, reproductive cgpacity and populaion dynamics
(includingimmigrationand emigration); identify centres
of digtribution of rdlict populationsaslocusfor refugia;
improve fisheries-independent research and data
collection. (ACTION: DANI, DETR, INCC, MAFF,
NERC, NAW, SE, SNH)

Improve data collection from remaining commercial
landings to improve knowledge of fisheries statistics
and exploitation status. (ACTION: DANI, MAFF,
NAW, NERC, SE)

Initiate new long-term tagging programmes for the
species and DNA studiesto determine the extent of
exchange between populations. (ACTION: NERC)

Promote research into the surviva of common skate
rel eased after captureby commercial fishing gear (eg
trawls). (ACTION: DANI, JNCC, MAFF, NAW,
NERC, SE)

Communications and publicity

Publicise the vulnerability and threstened status of the
common skateto commercia and sportsfishermen, to
minimise mortality in fisheries. (ACTION: CCW,
DANI, EN, JNCC, MAFF, NAW, SE, SNH)
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Linkswith other action plans

Reference should be made to the commercia fish,
basking shark and marineturtlesaction plans. These
plansare similar in their recommended conservation
ams and objectives. Particular attention isdrawn to
theissue of by-catch in fisheries.
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Commercial marinefish
Grouped Species Action Plan

Current status

Veryfew, if any of themarinefish species exploited
commercially by UK fishermen are in immediate
danger of biological extinction as they are found
across wide geographic areas. For example, the
mackerel and hake are found from Morocco in the
south to Norway in the north while the cod spansthe
North Atlantic from the North Sea to the Grand
Banksof North AmericaandtheArctic. Withinthese
widedistributions, however, therearelocal stocksof
fish subject to excessive exploitation and risk of
collapse even though the speciesitself may not bein
immediate danger. Such acollapsewould represent
areduction in the natural range of the species and
effective actionto minimisethisriskisrequired under
the UK BAP. For these reasons, thisaction plan is
aimed at particular stocks rather than the speciesasa
whole.

The stocks of immediate relevance are those for which
the International Council for the Exploration of the
Seas (ICES) scientists assessment is that they are
below Safe Biological Limits (SBL). SBL is an
assessment based on arange of biological reference
pointsvarying according to the quantity and quality of
the scientific dataavailable. Furthermore, thisgrouped
action plan reflects the fact that the majority of species
are caught in mixed, ie multi-species, fisheries rather
than directed single species fisheries. It aso
recognisesthat individual stockscan fluctuate around
SBL inresponsetointer-annua variationsin fishing
activity and natural processes.

The fish with stocks close to or below SBL, in the
most recent yearsfor whichinformationisavailable,
arelisted below. It isthese stockswhich areregarded
aspriority stocksfor the purposesof thisaction plan.

North Sea
1995 1996 1997
cod, hake, cod, hake, | cod, hake,
herring, herring, herring,
mackerel, mackerel, mackerel,
plaice, saithe plaice, plaice, saithe,
saithe sole

Each of these stocks was subject to an analytical
assessment. The roundfish assessmentsindicate an
goparent declineinfishing mortdity in recent yearsfor
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cod, haddock and whiting, possibly due to a
diversionof effort to other stocks. The fishing
mortality on both plaiceand rolehasbeen varying at
ahighlevel over along period. Most roundfish and
flatfish stocks spawning biomass are low, athough
they may have recovered somewhat from thelowest
recorded levelsof theearly 1990s. Recruit surveys
indicate that there is a strong 1996 year-class of
cod, plaice, sole and whiting which may help rebuild
stocks above SBL.

English Channel east

1995 1996 1997
cod cod cod, plaice,
sole

Cod, whiting, sole and plaice stocks were subject to
an andyticd assessment. For thefirst time, the cod
(and whiting) assessmentswereintegrated with those
for the North Sea stocks (see above). Following a
period of strong recruitment 1989-91, the spawning
stock biomass of sole hasfalen for two yearsand at
thecurrent very highleve of fishingmortdity islikey
to fall to an historic observed minimum in 1999.

English Channel west

1995 1996 1997

plaice, sole | plaice, sole | plaice, sole

Both the plaice and sole stocks were subject to an
analytical assessment. High fishing mortdity and a
succession of poor recruitment have contributed to
aprogressive declinein plaice stock sizewhichis
closeto its minimum recorded level. In contrast,
recent recruitment to the sole stock hasbeen above
average and thefishing mortality on the sole stock
has declined recently. However, itisdtill high and
the stock remains close to SBL.

Bristol Channel
1995 1996 1997
cod, plaice, sole plaice, sole
plaice,
sole




1.8 Irish Sea stable and the spawning stock biomass increased
dightly during 1995 and 1996.
1995 1996 1997 111 The European Union has complete athority for the
cod, plaice, | cod, plaice, sole corllse.rvati on ajd mqnagement of mgrinefish and
le le their fisheries; fisheriesmeasuresareimplemented
through Regulationsof the Common FisheriesPalicy.
For this reason, the opportunities for the UK
Although neither the cod nor the plaice stocks are government to initiate unilateral marine fisheries
strong, both are currently considered to be above management measures are limited. However,
SBL. Thisimprovement over therecent pastis partly derogations which currently form a part of the CFP
aresponse to reduced fishing mortality as demersal allow individual states limited powers.
trawlersturn their attention to the Nephropsfishery.
The sole stack, however, continuesto show adecline : .
|argely inresponseto sustained high fishing mortality 2. Current factorscausing lossor decline
and an absence of astrong recruiting year-class. The
spawning stock biomass reached the lowest recorded 21 Theprincipal factor causing thedeclinein spawning
level in 1996 and is not expected to recover at al in stock biomassissummarised simply, but effectively,
the immediate future. as 'too many boets chasing too few fish', ie the
collectivefishing power of the EU nations fishing
. fleetsis much greater than the productivity of the
19 Celtic Sea stocks can support. Hitherto, the methods available
under the CFP have proved ineffectivein controlling
1995 1996 1997 the deployment of this fishing power. One
contributory factor to thisineffectivenesshas been
cod, hake, cod, hake, cod, whiting, that decommissioning has removed the smaller and
mackerel horse hake least efficient vessels from the fishing fleet. In
mackerel addition, there are socio-economic pressures to
maintain employment in thefishingindustriesof the
Both the cod and thewhiting spawning stock biomass EU nations. These pressuresalso contributeto the
fluctuate widely in responseto thesize of therecruiting widespread practiceof illegal, unreported|andings
year-class. There has been no strong recruitment for which are excess to quotas (so-called 'blackfish’).
anumber of yearsand fishing mortdity continuesto be
high. The spawning stock biomass of the Western 22 These factorstogether resultin overfishing of many
mackerel, which dominates mackerel stocksaround stocks with the consequence that most stocks of the
the UK, appearsto have stabilised above 2.3 million species listed above are close to or below SBL.
tonsand is currently considered to be above SBL.
3. Current action
1.10 West of Scotland
31 Theprincipal current management action aimed at
protecting these species is implementation of the
1995 1996 1997 Regulations underpinning the CFP. These require:
cod, hake, cod, hake, cod, hake, 3.1.1  Annua agreement onthelevel of Tota Allowable
herring saithe saithe Catches (TAC) from each stock (from which
(Clyde), saithe, national quotas are allocated by fixed proportion);
whiting

Plaice and sole are taken in the same fishery. The
plai ce stock hasdeclined steadily sinceapeak inthe
late 1980sin response to high fishing mortality and
below (long-term) average recruitment. The same
pattern affects the sole stock except that in this
instance the decline can be traced back a further
decadetothelate 1970s. Bothstocksrequire strong
recruitment aswell as reduced fishing mortality to
show significant increase in stock size.
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The spawning stock biomass of the saithe stock isat
an al-time recorded low and there is a high
probability that the same will be true for the cod
stock within themedium-term. Therecent highlevels
of fishing mortality are the principa cause for
concern, masking suchsmdll benefitsas might have
been gained from dightly above average 1991 and
1993 year-classes of recruiting cod. TheNorthern
hake stock is thought to be closeto SBL. Long-
term recruitment appears to have been relatively
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goplication and enforcement by dl EU fishing states of
technical measures such as net mesh sizes and
minimum landing size;

observation by all EU states fishing fleets of closed
areas and seasons (to protect spawning or immature
fish).

Thereisaso arequirement through the EU multi-
annual guidance programme (MAGP) to reducethe
amount of fishing effort deployed. At the close of
MAGPI11 (1992-96) theUK had met itsglobal target
for reduced engine power and waswithin 3% of the
globa tonnagetarget. Under MAGPIV (1997-2001)
member stateshaveto reducetheir fishing of highrisk
stocks by 30% and on less threatened stocks by 20%.
This can be done either by reducing capacity
(decommissioning) or by restricting timeat sea (effort
control). The effect of decommissioning might be
partly offset through technical improvement by the
remaining vessels.

Around the coast of England and Wales, fishing
activity ishighly restricted (either by fishing method or
vessd size) withinthe six nautical milejurisdiction of
thelocal SeaFisheriesCommittees(SFCs). Fishingis
similarly restrictedin the 34 designated bass nursery
areas. Neither Scotland nor Northern Ireland has
SFCs, in both cases coastal fisheries are managed
directly by the territorial fisheries departments
(SOAEFD and DANI). However, aprocess of partial
decentralisation of inshore fisheries is currently
underway in Scotland with the formation of area
management groups similar in congtitutionto SFCs.
Other UK areasin which fishing iseither prohibited or
restricted, are found in the gpproaches to mgjor ports
and harbours, in proximity to historicwrecks, offshore
gasand ol ingdlations, military ranges and explosives
dump sites.

Pelagic fisheriesand trawling arerestricted at certain
seasons and in some areas by EU Regulation. For
example, inanextensiveareaaround Cornwall (The
'‘Mackerel Box') restrictionsprotect juvenilemackerel
and inasimilar extensive areaaround Shetland (the
'Shetland Box') the number of larger vesselsallowed
tofish a any onetimeislimited to prevent excessive
mortdity in the area. Accessto fishin the 6 nautical
mile belt of UK Territorial Seasis limited to UK
vessalsand access by non-UK fishing vesselsto the
6-12 nautical mile belt of the UK Territorial Seais
limited to nations with ‘historic rights. Since the
ratification of the CFP (1983 and 1996), only coastal
states (including Norway) have fished in the North
Sea. Some North Sea coastal statesadso fish in the
Irish Seabut Spain and Portugd fish only inwatersto
the south and west of the British Isles.
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The three Marine Nature Reserves (MNRS)
designated in UK waterssince 1986 are unlikely to
have had amessurable effect on finfish stocksasno
management measureswereintroduced with these
stocksinmind. The samewill probably betruefor
the greater number of Natura 2000 sites as they
become operative. (It is possible, however, that
they may contribute to shellfish conservation and
management).

Fisheries departments are consulted as part of the
Crown Estates - DETR 'Government View'
procedurefor ng the potential environmental
effectsof marineaggregate extraction. Higtorically,
thebalance of decisionshasfavoured safeguarding
known and probable herring spawning and important
shellfish grounds. More recently the aggregate
industry hasrequested (and funded) detailed studies
to assess the facts of each case. Similar
consultationstake place with respect to gasand ail
exploration (DTI) and pipelinewastedischargesto
tidal waters (territorial environment protection
agencies).

Action plan objectives and tar gets

Bring all stocks identified in the plan within
precautionary reference points asdefined by ICES
within 5 years.

Proposed action with lead agencies

The fish stocks covered by thisaction plan span the
fisherieslimitsof severa countries and are subject to
the EU Common FisheriesPolicy. Itispossiblefor
the UK tointroduce limited fisheries management
measures (applicable solely to UK fishermen),
subject to compatibility with the CFP and approval
by the European Commission. However, most
measuresrequireinternational co-operation and are
therefore subject to negotiation.

Policy and legislation

During the forthcoming review of the CFP (2002),
UK Fisheries Ministers should seek to:

(a) Ensurethat the EU publishesand pursuesclearly
defined management plansaimed at the recovery of
all commercially important stocks, identifying
appropriatebiological referencepoints, sustainable
fishingmortdlity ratesand atimescalewithinwhichto
attainthesetargets. Similar management plansshould
be pursued for new fisheriesto avoid stocks being
put at risk. (ACTION: DANI, MAFF, NAW, SE)
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(b) Build dearly defined environmenta objectivesinto
the CFP; objectiveswhichincluderetention of thefull
geographicd distributionand geneticvariability of each
commercially exploited finfish species and the
assessment of the environmental impact of new and
existing fisheries. (ACTION: MAFF)

(c) Match the level of deployed fishing effort to the
productivity which the stocks can sustain by 2008.
(ACTION: MAFF)

(d) Ensure that al EU fishing nations contribute
effectively to the pursuit of, and monitoring the
achievement of, the management objectives.
(ACTION: MAFF)

(e) Ensurefull implementation of Council Regulation
850/98 to minimisethe current high level of discarding
in many fisheries. (ACTION: MAFF)

(f) Engender agreater commitment among al fishing
nationsto reducing the deployed fishing effort of the
EU fishing fleet, not least through the full
implementation of MAGP IV. (ACTION: MAFF)

Steps which can be taken by the UK alone should
include:

(@) Increase UK Government commitment to
decommissioning and ensure that additions to, and
modernisation of, the fishing fleet does not confound
the objective of reducing total fishing power.
(ACTION: DANI, MAFF, NAW, SE, SFIA)

(b) Seek to provide retraining and aternative
employment for displaced fishermen. (ACTION:
DfEE, DETR, DTI, NIO, NAW, SE, SFIA)

(c) Encourage the sustainability of community-based
fisheriesthrough, for exampl e, the operation of local
management or 'stewardship’ schemes. (ACTION:
DANI, MAFF, NAW, SE, SFCs)

(d) Consider introducing management measures to
support finfish conservation in both MNRs and
European Marine Sites. (ACTION: CCW, EHS, EN,
SNH)

(e) Review the SeaFisheriesRegulaions Act 1966 to
improve the effectiveness of SFCs to fulfil their
fisheriesand environmental roles. (ACTION: MAFF)

Site safeguar d and management

Where a stock is known to be less than SBL, the
principa nursery areas supporting that stock should be
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designated ‘ non-trawling/shrimping nursery aress .
(ACTION: DANI, MAFF, NAW, SE, SFCs)

Species management and protection

Changes in the way commercia fisheries are
managed will require changesinlegidation (iethe
CFP) or changesin UK Government policy towards
fisheries in the 6 nautical mile coastal belt.
Recommendationsfor such changesareincludedin
sections 5.1.1 and 5.1.2 respectively. (ACTION:
DANI, MAFF, NAW, SE)

Advisory

The success of this action plan in achieving its
objectiveswill be determined largely by the success
ininfluencing others to take the necessary action.
The advice and recommendationsgiven above are
targeted at UK government departmentsandgaining
their commitment will beimportant. However, itis
aso important to influence corresponding
departments in other EU countries. (ACTION:
DANI, FCO, MAFF, NAW, SE)

UK statutory and voluntary environmental groups,
andinternational NGOs, (eg WWF, FoE, BirdLife
International, Greenpeace) should endeavour to
persuade environmental organisationsin other EU
countriesto put pressure on their own ministersto
modify the CFP. (ACTION: INCC)

Futureresearch and monitoring

Review the status of all commercially exploited
stocks in UK and adjacent waters using the
principles and time scales set out at the North Sea
Intermediate Ministerial Meeting. (ACTION:
DANI, MAFF, NAW, SE)

Prepare descriptions of the population biology and
demography of commercia species, by stocks, to
assist the identification of potential closed areas,
together with the formulation of technical
management measures and the establishment of a
methodology for assessing their effectiveness
(ACTION: DANI, MAFF, NAW, SE)

Increase research into the biological interactions
affecting fish speciesand seek toimprovemodelling
of multi-speciesinteractions. (ACTION: DANI,
MAFF, NAW, NERC, SE)

Increase research into the biological and
environmental factorsdetermining variationsinfish
recruitment and sustainability. (ACTION: DANI,
NERC, MAFF, NAW, SE)
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Revive and maintain long-term fisheries and
environmental monitoringtimeseriesdata. (ACTION:
DANI, EA, Fisheries Departments, NERC, SEPA)

Determine the risk that modern fishing techniques
couldresultinshoding (iepelagic) speciesbeingfished
to extinction by remova of thelast shoa. (ACTION:
Fisheries Departments, INCC, NERC, SFIA)

Establish 'designated ports for al landingsby larger
(>20 m) fishing vessels to help eliminate 'blackfish’
landings and improve the quality of fish landing
statistics. (ACTION: DANI, MAFF, NAW, SE)

Maintain or increase monitoring of fishing activity and
landings at thelevel necessary to establish whether or
not management targets recommended in 4 (above)
are being met. (ACTION: DANI, MAFF, NAW,
SE)

Undertake research to improve the measurement of
fishing effort and the understanding of itsrelaionship
to fishing mortality. (ACTION: DANI, MAFF,
NAW, SE)

Communications and publicity

Promote the message and explain to the public and the
fishingindustry theneed to reducefishing effort to get
more stable and greater long-term yields for less
effort. (CCW, DANI, EN, MAFF, SE, SNH)

Linkswith other action plans

Thefollowing speciesaction plansare of relevance:
common skate, deep-water fishes, dolphins, basking
shark and toothed whales. Within these action plans
attention isdrawn to the conservation needs of these
speciesin regard to fishing activity. The sublittoral
sands and gravels habitat action plan should also be
consulted given the potential impact of aggregate
extraction.
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Deep-water fish
Grouped Species Action Plan

Current status

For thisaction plan, deep-water fishesare considered
to be those speciesthat live a depths greater than 400
m. They comprisethreemain categories: mesopelagic,
bathypelagic and benthopelagic. Mesopelagic and
bathypel agic speciesare true pelagic fish, generdly of
small adult size and unlikely to be commercially
exploited. Mesopelagic fishes, such aslantern fishes
(Myctophidae) and cycdothonids (Gonostomeatidae) live
beneath the photic zone to approximately 1000 m
depth. Many species migrate toward the surface at
night and descend to depth during the day thereby
forming atrophic link between surface waters and the
benthopel agic fishes. Bathypelagic fisheslive below
1000 mand areusudly highly adaptedtolifein afood-
poor environment. Examples are the deep-water
angler fishes (eg Ceratidae) and the gulper eels
(Eurypharyngidae). Thebenthopelagic speciesliveon
or closeto the bottom. Among the more important
commercially exploited species are the roundnose
grenadier Coryphaenoidesrupestris, blueling Molva
dypterygia and orange roughy Hoplostethus
atlanticus, but the ubiquitous shelf sea monkfish or
anglerfish (Lophius piscatoriusand L. budegassa) are
also taken with the deep-water species.

Thebottom trawl fisheries of the Atlanticdopecan be
divided into three broad types: an upper dope (c. 400-
800 m) fishery targeting blue ling and monkfish and
prosecuted mainly by French and UK vessdls; amid-
dopefishery (800-1200 m) by mainly French vessels
targeting blue ling and roundnose grenadier; a deep
French fishery (1200-1700 m) targeting orange roughy.

The longline fisheries on the Atlantic slope are
essentially confined to Spanish and UK registered
vesselslandingin Spain, and Norway. Themaintarget
species for the Spanish market is hake Merluccius
merluccius, with deep-water sharks as a by-catch.
Depending on prices, sharks can sometimes be the
target species. The Norwegian fishery is centred on
blueling, ling Molva molva and tusk Brosme brosme.

Bottom gillnets have been used by Spanish vesselsto
target monkfish Lophius spp in internationa watersto
the west of the Rockall Plateau. A by-catch isthe
deep-water crab Chaceon (Geryon) affinis.

The bottom trawl fishery west of Shetland hastwo main
components. Thefishery on the upper sope (c. 400-
800 m) targets blue ling and monkfish with aby-catch
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of speciessuch asredfish Sebastesspp. Lower down
the slope is arelatively new fishery for Greenland
halibut Reinhardtius hippoglossoides, mainly
undertaken by Norwegian and in recent years Scottish
vessdls, in which redfish, roughhead grenadier
Macrourus berglax and the Arctic skate Raja
hyperborea form aby-catch. Little is known of the
stock structure for any of these species.

There are aso seasona fisheries on spawning
aggregations of argentine or greater silver smelt
Argentina silus and blue whiting Micromesistius
poutassou acrossthe upper sopefrom Spain north to
Faeroe-Shetland. The fishery for blue whiting takes
place to the west of the British Isles and is mainly
carried out by Norway, but Russig, the UK and
Netherlands also have significant catches. However,
neither of these species nor the angler fishes are cause
for concern compared to the other, true deep-water
species named here. Consequently, they are not
included in this action plan.

Much of the availableinformation onthe deep-water
fish and their fisheries, has been assembled by the
International Council for the Exploration of the Sea
(ICES) Study Group on the Biology and Assessment of
Deep-Sea Fisheries Resources. The group does not
cover monkfish, redfish Sebastes spp or Greenland
halibut asthese are assessed by other ICES Working
Groups.

Themajority of deep-water speciesare covered by the
international definition of ‘highly migratory and
straddling stocks; ie they range across one or more
international boundaries. Responsibility for their
management fallsto the North East Atlantic Fisheries
Commission (NEAFC). For some years past,
NEAFC has requested the ICES Study Group to
‘update descriptionsof deep-water fisheriesinwaters
insideand beyond coastal statejurisdiction south of 63°
N’, ‘especially catch statistics by species, fleets and
gear: and if possible, indicate the biologica status of the
stocks'. However, it has not been possible to make
such divisions in the landings statistics with the
information available to the Study Group.

The lack of detailed information on the biology of
deep-water species, especialy age structure, has
precluded age-based stock assessment such as is
carried out on many other commercialy exploited fish
stocks around the UK. Thetime series of catch and
catch per unit effort are also too short for rigorous
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andyss. However, in 1998 the Study Group took the
view that adternative assessment techniques should be
employed, at least to indicate the current status of the
stocks. Thefollowing table summarisesthe possible
state of the stocks for some of the exploited species.

Species State of stock to the west of
the British Isles

Blueling Biomass considered to be
below U, and at or dightly
below U,

Roundnose At present considered to be

grenadier within safe biological limits

Black Unknown

scabbardfish

Orange roughy Biomass considered to be
outside safe biological limits
(below U in ICES area
VI and below U, in area
VII

U, = Theexploitable biomassbel ow which the stock
would be regarded as potentially depleted or
overfished.

Uim = The limit of exploitable stock biomass which
indicates considerable depletion.

At present, the only management measure applied to
the deep-water fisheriesisthe regulation of total fishing
effort by EU vesselsand Total Allowable Catch for
monkfish/angler fish.

Current factors causing loss or decline

Thecurrent fisheriesarelargely unregulated (except for
the general effort restrictions) and there is a major
probleminrecordingwhat isactualy being caught and
landed. Misidentification of catchesand landings by
grouped categories such as 'deep-water sharks make
the situation more difficult.

The bulbous heads and € ongate bodies of many deep-
water fish means that bottom trawls with mesh sizes
approprigtefor shalow-water fishing arelikey toretain
ahigher proportion of juvenile fish or smaller non-
commercia species. Incommonwith most other fish
with gasfilled swimbladders, few survivebeing hauled
to the surface following capture and are aready dead
when discarded.
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Deep-water fish also havelarge scalesand area most
devoid of mucus. Fishthat are caught by thetrawl but
escape through the meshes while the trawl is being
towed are, therefore, likely to sustain considerable

external damage and probably suffer a high mortality.

Although many aspects of the biology of deep-water
speciesare poorly understood, the general consensus
isthat they arelong-lived, dow-growing specieswitha
relatively high age at first maturity. This is a
characterigtic of ocksthat canonly sustainalow level
of exploitation. It makesthem particularly vulnerableto
overfishing from which they arelikely to takealong
time to recover.

Thefood-websinthe deep-seaare complex, but al the
evidence suggeststhat the commercia speciesaretop-
level predatorsonbenthopel agicfishandinvertebrates.
Theindiscriminatemortdity of their food, intheform of
bycatchintrawls, islikely to have an effect on exploited
stocks.

In addition, bottom trawling for deep-water fish can
damage reefs of the cold water coral Lophelia pertusa
and thereby reduce the habitat for their associated
communities. Norwegian research hasindicated that
some of the deep-water fishes form part of these
communities and may be affected adversely.

Current action

The European Union (EU) has complete authority for
the conservation and management of marinefish and
their fisheries; fisheries measures are implemented
through Regulationsof the Common FisheriesPolicy
(CFP). For this reason, the opportunities for the UK
government to initiate unilateral marine fisheries
management measures are limited. However,
derogationsthat currently form part of the CFP allow
individual stateslimited powers to apply additional
measures to their national registered vessels.

Fishing for deep water specieswithinthe EU 200 mile
fishing limit, including UK waters, is subject to
restrictionson effort under the Western watersregime'
(Council Reg. (EU) No 2027/95).

Total Allowable Catch (TAC) on monkfish. The
monkfish landings from ICES sub-Areas |V (North
Sea) and VI (west of Scotland) are covered by
precautionary TACs. Thefishingindustry isnow cdling
for anincreaseto alow for expansion of the monkfish
fishery into deeper water.
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Greenland halibut. Therelatively new fishery for
Greenland halibut, primarily in ICES Division IVa

(northern North Sea), is not yet subject to regulation.

ICES Study Group on the Biology and
Assessment of Deep-Sea Fisheries Resources. In
1998 the Group was asked to:

i) compiletheavailable dataon landingsof deep-water
species by ICES sub-Area or Division;

i) updatedescriptionsof deep-water fisheriesinwaters
inside and beyond coastal state jurisdiction south of
63°N, especialy catch statisticsby species, fleetsand
gear and, if possible, the biological status of these
stocks;

iii) updatethedataon relevant biological information
on deep-water species;

iv) update information on quantities of discards of
deep-water species by gear type for the stocks and
fisheries with a view to establishing atime series;

V) consider the possibility of carrying out assessments
of fisheries for deep-sea resources and developing
advice consistent with the precautionary approach.

ICES Advisory Committee on Fisheries
M anagement (ACFM). ACFM hasidentified that
some deep-water stocks are probably outside safe
biologica limits while the status of the others is
unknown. Therefore, it recommends immediate
reductions in fisheries that cannot be shown to be
sustainable. All remaining fishing activity should be
conducted in the context of effective management
whichemphasisesdocumentation of fishing activity, and
which can react appropriately to biological
characteristics of the population.

European Commission FAIR Project (95/655)
Developing deep-water fisheries. data for their
assessment andfor understanding their interactionwith
and impact on afragile environment. The objectives of
thethreeyear project, which began in December 1995
and is co-ordinated by the Scottish Association for
Marine Science (SAMS), Dunstaffnage, are to:

i) describein detail the European deep-water fisheries
with particular referenceto geographic area, depth of
occurrence, distribution, gear types and other
parameters;

i) makeaninventory of existing survey data, support
theworking up of the dataand ensure that these data
sets are archived;

59

3.8

39

4.1

iii) describeand quantify the discardsin the commercia
fishery;

iv) carry out market sampling to accurately record the
quantities of specieslanded, especially for thosefishes
that are not presently identified to species level;

V) investigate the biologica parameters (eg age, growth
and reproduction) of both target and by-catch species,
which will be of value for the assessment and
management of the resource.

Theproject coversawide area of the continental dope
from Iceland to Greece, but six of the 13 partnersare
either exclusively or partly working on the fish and
fisheriesof thecontinental dopetotheRockall Trough
and cover dl five objectives. A considerableamount of
the new data provided to the ICES Study Group
originaesfrom thisproject. The project isnot confined
to marketable species but places considerable
emphasis on non-target species and the tota fish
assemblages.

Before licences are awarded by the Department of
Trade and Industry (DTI) for exploration of offshore
blocks for gas and oil, operators are required to
undertake an environmental impact assessment. If these
assessmentsidentify an unacceptablerisk to the fauna
inthearea, including deep-water fish communities, the
DTI will not issuealicencefor exploration to proceed.

Action plan objectives and tar gets

Stabilise all stocks of commercialy exploited deep-
water species at or above safe biological limits by
2005.

Proposed action with lead agencies

The EU exercises absolute competence in the
conservation and management of marinefish and their
fisheries, and represents member statesin NEAFC.
Fisheries management measures are implemented
through Regulations of the CFP. For thisreason, the
opportunities for the UK government to initiate
unilateral marinefisheriesmanagement measuresare
limited. Consequently, effective measures must be
aimed at modifying the way fisheries are managed
under the CFP. It has to be recognised that little is
known of the stock identification of the deep-water
speciesand that it isvery probablethat all are shared
between the area of EU jurisdiction, international
waters, the territorial waters of the Faroe Idands,
Norway and perhgpsaso Icdand. The UK powersto
act unilateraly inthisfishery arelimited to management
of UK registered vessels.
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Policy and legislation

UK Fisheries Ministers should press the European
Commission to initiate action in NEAFC to regulate
thesefisheriesinlinewith the scientific advice of ICES.
(ACTION: MAFF, SE)

Site safeguard and management

Littleisknown about stock identification and life history
patterns of deep-water fishes. Indeed, the early life
historiesof many speciesarevirtually unknown. Itis,
therefore, inappropriate to consider specific site
safeguard measures at the present.

Species management and protection

The UK FisheriesMinisters should pressthe Council of
Ministers to support fully any management or
protection plans promulgated by the EU or NEAFC.
(ACTION: MAFF, SE)

Advisory

Theadvicefrom ICES ACFM on management within
the context of the precautionary approachis clear and
concise. TheUK government should put pressure on
the European Commission to implement management
measures that will ensure a sustainable fishery.
(ACTION: MAFF, SE)

UK statutory and voluntary environmenta groups
should encourage their international partners to
persuade their nationa governmentsto apply similar
pressure to the EU Commission. (ACTION: JNCC)

Futureresear ch and monitoring

The UK government should continue to support UK
participation in the ICES Study Group on the Biology
and Assessment of Deep-Sea Fisheries Resources.
(ACTION: DANI, MAFF, NERC, SE)

Carry out research into: the likely sustainable catch
levels; technical measurestominimisedamageto non-
target and juvenile deep-water fish and associated
speciesand habitats, and theimportance of deep-water
fish in the food chains to other marine organisms.
(ACTION: DANI, MAFF, NERC, SE, SFIA)

Carry out research into the possible impactsof deep-
water fishing on thetotd fish assemblage using datasets
which pre-date the fisheries. (ACTION: IJNCC,
MAFF, NERC, SE)
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Implement a programme of routine monitoring of
landingsto specieslevel. (ACTION: DANI, MAFF,
SE)

Improve methods of monitoring catches, such as
satellitetracking of vessels, to minimisetherisk of area
mis-reporting. (ACTION: DANI, MAFF, NERC, SE,
SFIA)

Communications and publicity

Educate the public and the fishing industry on the
special features of the deep-water fisheries and the
fragility of the resource. (ACTION: DANI, JNCC,
MAFF, SE, SFIA)

Linkswith other action plans

Attention should begivento the proposed conservation
actionsand objectives, with particular regard tofishing
activity, inthefoll owing speciesaction plans: common
skate, commercial fish, toothed whales, dolphins. The
plan should also be considered in conjunction with the
Lophelia pertusa habitat action plan.
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Atrinafragilis (a fan shell)
Species Action Plan

Current status

Atrina (= Pinna) fragilis (Pennant) is one of the
largest (30-48 cm long) European bivalve molluscs. It
is commonly known as a fan shell due to the thin,
fragile, triangular shaped shellsthat are alight yellow-
brown to darker brown colour, occasionally with black
patches. A series(sculpture) of raised fine concentric
linesrun acrossthe shell while avariable number (< 20)
of low, smooth, wavy ridgesradiate from theumbones,
sometimeswith delicate, fluted spines. Theinterior of
the shdll isglossy andthe margin of the shell issmooth
but often fragmented. When the shell dries out, it
becomesvery brittleand cracks. Asthethin edge of the
posterior margin of most species of fan shells can cut

the feet of bathers, they are also known as ‘razorfish'.

Dueto the scarcity of specimensin collectionsand the
variationsin thesculpture and thickness of the shell, this
specieshas been described under numerous namesin
the past by Britishworkers, includingfragilis, borealis,
pectinata, muricata, ingens, laevis, rudis,
papyracea, rotundata and elegans.

A. fragilis occurs from just below Low Water of
Spring Tides (LWST) to a depth of 400 m, in mud,
sand or finegravel. Theshell isvertically embedded in
the soft substrate. The pointed anterior end of the shell
is attached to small stones or pieces of shell in the
sediment, by numerous, long byssus threads which
emerge from the ventral gape. Between athird and
two-thirds of the length of the shell can be buried below
the sediment surface.

Atrinaand Pinna spp exist asmetapopul ations, where
the populationispatchy, composed of small groupsor
patches of individuals. Atrina and Pinna spp have
external fertilisation and the chances of successful
fertilisation are dependent on the proximity of other
spawningindividuasaswell asother factors, including
water movement. Where the populaion isvery sparse,
fertilisation failure can be significant.

Recruitment toloca populationsishighly variable. The
combination of limited, irregular larval dispersa and
vaidblelarvd survivd arethelikely factorsthet resultin
theknown sporadicrecruitment. Mortdlity inthelarvae
of these speciesisunknown but food supply iscrucia
for planktonic larvae and pesksin plankton density may
determinelarvd surviva . Occasiondly, duetovariations

inlocal conditions, the food supply may be favourable
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for both adults and survival of the larvae and newly
settled juveniles. Thismay lead to agood recruitment
that supportsthe population for along time, known as
the ‘storage effect’. It islikely that A. fragilisis a
speciesthat recruitswhen conditionsarefavourablefor
the surviva of larvae. A. fragilis larvae may enter
southern and western waters from areas to the south
and recruitment may be very infrequent. Dispersal
between different patchesis variable and the nature of
the dispersal between the patches is crucia to
understandingthedynamicswithinany patchaswell as
that of the whole population system.

Estimatesof the shell growth of A. fragilis specimens
fromVaentiaBay, Ireland, based on annullar growth
rings, suggest that growthisrelatively dow (around 3-4
cm per year) in comparison to other species of fan shell.
Thelargesizeof A. fragilis, suggeststhat thisislong-
lived species.

A. fragilisis predominantly a southern and western
species, whose digtribution extends from north Scotland
downtothelberian Peninsula. Jeffreys(1863) reported
it did not occur north of Shetland. Seaward (1982)
mapped the records of A. fragilisfor the British Iles
according to seaareas. A. fragilis has been recorded
occurring off Shetland, Orkney, the east coast of
Scotland in the Moray Firth, down the west coast of
Scotland, off the north and west coasts of Ireland, the
Irish Sea (Dublin Bay, Liverpool Bay and the Bristol
Channdl), the Scilly 1des, theChanndl Ilesand along
the south coast of England. In Scottish waters, A.
fragilis appears to be most commonly encountered
amongst the Western Ides, particularly around Mull. In
the south-west of England, itisthought that A. fragilis
haslargely disappeared frominletswhereit wasonce
common.

Itisawidespread speciesbut israrely encountered and
records generally relate to single specimens,
accidentaly collectedthroughbenthicfishingactivities.
A study in 1863 reported that A. fragilis was
sometimes gregarious. However, the mgjority of UK
records relate to single specimens and it does not
appear that many aggregations of A. fragilis have been
encountered around the UK. Six specimens were
brought up on lines off Aberdeen during thewinter of
1841-42. However, aggregations have been
encountered in recent years off the Atlantic coasts of
Ireland, such as within Vaentia Harbour, County
Kerry.
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Virtually all of theinformationon A. fragilisrelatesto
the few recordsof specimens. There are no recordsfor
A fragilis on the Marine Nature Conservation Review
database. Thereisamost no information concerning the
population status of A. fragiliswithin the UK. It has
been suggested that the populations of A. fragilis
around the UK and Irdland have declined sincetheturn
of the century dueto theimpacts of demersal fishing
activitiesand, in someareas, sand and gravel extraction.
Itispossiblethat direct remova by collectorsmay have
contributed to the apparent decline.

The cost of rapid growth during thefirst few years of
lifeand the ability to rapidly repair the shell throughout
itslife, might beareduction in gamete production. The
infrequency of suitable conditionsfor the survival and
dispersal of thelarvae and the survival of thejuvenile
stage may contribute to the sporadic recruitment of
Atrina and Pinna species. Recruitment is more
successful inembaymentsandinletswhere presumably
a high proportion of the larvae are entrapped, but
otherwiseit is poor and variable in comparison with
other bivalves such as scallops, in the same location.

Thesefactorsmakethese speciesparticularly vulnerable
to exploitation and natura populationswill not survive
heavy exploitation. Consequently, humanactivitiesthat
shorten the adult life of Atrina and Pinna species
cannot be compensated for by an immediate
reproductive response of the population and increased
recruitment.

A. fragilisisprotected under Schedule5 of the Wildlife
and Countryside Act 1981 andthe Wildlife (NI) Order
1985. A.fragilisisnot listed on Annexesll, IV or V
of the EC Habitats Directive.

Current factorscausing loss or decline

Demersd fishing, using trawls and dredges, can remove
or damage A. fragilis and cause disturbance to the
seabed where A. fragilis occurs. As much as 70% of
the shell length of A. fragilis can be buried below the
surface and the posterior portion of the shell that
projects above the surface is vulnerable to benthic
fishing gear, particularly dredges. Whileliveanimascan
withdraw the mantle towards the anterior of the shell
and can repair considerable damage to the posterior
edge of the shell, they cannot survive being uprooted
from the seabed.

AsA. fragilisisconsidered to be along-lived species
and sinceaggregationsarenow rarely encountered, this
speciesis particularly vulnerable to damage and
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removal caused by demersal fishing. Around the UK
and Irdland, the numbers of A. fragilisfound in scallop
groundsthat have been dredged have declined and few
specimensremain. Most recent A. fragilis specimens
have been found in areas adjacent to dredged scallop
beds or in areas seldom dredged. The A. fragilis
population found in a Pecten maximus bed off
Glengad Head was not subjected to dredging before
1975. When dredging of these beds began, many live
specimens and shells of A. fragiliswere found in the
scalop dredgeshbut it isthought that this population has
been destroyed by the subsequent dredging.

Sand and gravel extraction may remove or damageA.
fragilis and anchoring in shallow water may cause
disturbance to the seabed where A. fragilis occurs.

A number of environmental changes may affect A.
fragilis, including increasesin turbidity, sedimentation
and certain pollutants, such as TBT (tri-butyl tin).
Changesin seawater temperatureand current patterns
may affect the recruitment pattern of A. fragilislarvae.

Current action

Oil and gas operators are required to assess the
potential impacts of their actionsin relation to Atrina
fragilis. If the operation proposed cannot be
conducted without causing significant damagethenthe
operation may not be allowed to proceed.

New records of A. fragilisare collected and published
as and when specimens are donated to museums and
research institutions.

Members of the family Pinnidae have not been the
subject of major ecological or physiological research
programmes.

Action plan objectives and tar gets

Maintain and, if possible, enhance the distribution and
status of A. fragilis within the UK.

Proposed action with lead agencies
Policy and legislation

None proposed.
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Site safeguard and management
None proposed.
Species management and protection

When the Annexes of the Habitats Directive are
reviewed by the EC, consider proposinginclusion of A.
fragilis as appropriate. (ACTION: DETR, JNCC)

Promote the protection of A. fragilis under the
Conventiononthelnternational Tradein Endangered
Species of Flora and Fauna (CITES). (ACTION:
JNCC)

Encourage diversto ‘look but not touch’ theselarge,
rare bivalves and to report all occurrences to ensure
that they are recorded. (ACTION: CCW, EHS, EN,
SNH)

Advisory

Provide adviceand information on A. fragilisin regard
to CITES and the Habitats Directive. (ACTION:
INCC)

Advise, throughtheconservation objectivesand advice
on operations likely to damage or disturb, of the
importance of this species in terms of marine
biodiversity in Specid Areas of Conservation (SAC)
management plans. (ACTION: All relevant and
competent authorities)

Futureresear ch and monitoring

Collateall the UK distribution recordsof A. fragilisto
provide an indication of historical and current
distribution and status. (ACTION: JINCC)

I ngtigate anationd reporting schemeto ensurethat all
new records from fishermen, divers and others are
added to the distribution database, to dlow key stesto
beidentified, particularly where any aggregations of A.
fragilis occur. (ACTION: JNCC)

In the future, when any sites are discovered where
sgnificant aggregationsof A. fragilisoccur, takeaction
to maintain and enhance the population by excluding
demersd fishinganddivecollection. (ACTION: CCW,
DANI, EHS, EN, MAFF, SE)

Establishthebiological and ecological requirementsof
both the larval and adult stages of A. fragilis.
(ACTION: CCW, EHS, EN, NERC, SNH)
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Investigate the population genetics, to evaluate the
extent of larval dispersa and recruitment and the gene
flow between populations. (ACTION: NERC)

Communications and publicity

Ingtigateanationd programmeto raiseawarenessof A.
fragilisby providing genera information to fisheries
organisations, fishermen and divers, on the sengtivity,
conservation importance and ecol ogical requirements of
A. fragilis. (ACTION: CCW, EHS, EN, SNH)

Linkswith other action plans

The actions and objectives of this action plan are
relevant to the habitat action plansfor sheltered muddy
gravels, mud in deep water and offshore sands and
gravels. Particular attention is drawn to the damage
that may be caused to benthic organisms by demersal
fishing, dredging and aggregate extraction.
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Native oyster (Ostrea edulis)
Species Action Plan

Current status

Thenativeor flat oyster (Ostrea edulisL.) isasessile,
filter-feeding, bivalve mollusc. It is associated with
highly productive estuarine and shallow coastal water
habitats with sediments ranging from mud to gravel.
Ostrea edulisiswidely distributed around the British
Isles, the North Sea, Mediterranean and Black Sea
Along with other oyster species, itisaso cultivated in
North America, Australasia and Japan. Stock
abundance was probably greatest inthe 18th and 19th
centuries, when there were large offshore oyster
groundsin the southern North Sea and the Channel
producing up to 100 times more than today’ s 100-200
tonnes. During the 20th century its abundance declined
significantly in Europeanwaters. Themain UK stocks
are now located in the rivers and flats bordering the
Thames Estuary, The Solent, River Fd, thewest coast
of Scotland and Lough Foyle.

Native oyster fisheries are subject primarily to UK
shellfisheries conservation legidation; the Speciesis not
named in any nationa or international nature
conservation legidation or conventions.

Current factors causing loss or decline

Thedramatic reduction in stock abundanceseeninthe
middle of the last century is attributed mainly to over-
exploitation following the increased demand that
accompanied improved rail transport.

The American oyster drill Urosalpinx cinerea and the
dipper limpet Crepidula fornicata were introduced
with Crassostrea virginica from North America
around 1900. Urosalpinx is a predator alongside
indigenous species such ascrabs, sarfish, dog whelks,
shell boring worms and sponges. Crepidulaisafilter
feeder that deposits pseudofaecesand creates mussel
mud'. This mud degrades the grounds and hinders
recruitment, but dead Crepidula shell providesculch
upon which oyster settle.

Severewinters, such asthose experienced in 1947 and
1963, caused high mortditiesin the UK, particularly on
the east coast where stock levelshave not recovered to
the pre-1963 levels.

The parasitic protozoan Bonamia ostreae has caused
massive mortalities in France, from whence it was
introduced, and inthe Netherlands, Spain, Iceland and
England. Another protozoan parasite, Marteilia
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refringens, has aso been found in French stocks but
hitherto it has not affected UK stocks.

TBT (tri-butyl tin) anti-fouling paints used on shipsand
leisurecraftinthe early 1980s caused stunted growth
and probably affected reproductive capacity.

There are many other factors that affect oyster stock
abundance, most contributing to the high variability of
recruitment: temperature, food supply, hydrodynamic
containmentinafavourableenvironment, anthropogenic
effects (eg coastdl devel opment, waste disposal). Also
spawning stock density or biomassmay betoolow in
many areas to ensure synchronous spawning or
sufficient larval production for successful settlement.

Current action

Native oyster fisheriesin the UK are managed by a
mixtureof nationd legidation (egin Greet Britain by the
Sea Fisheries (Shdllfish) Act 1967) and, in England and
Wales, local Sea Fisheries Committees (SFC) bye-
laws. Almogt al naturdly occurring oystersin Scotland
bel ong to the Crown Estate, except where the rights
have been specifically granted to others. Many of the
principal oyster fisheriesin England and Wales are
managed through Regulating or Several Orders (the
latter extinguishthe publicright tofish). Therearedso
some private oyster fisheries based on historic rights.
Thereisanationd closed season (14 May to 4 August)
to protect native oysters during the spawning season,
though a dispensation exists for cultivated stocks.

The EC Directive 95/70/EC, which forms part of the
EU fish and shdllfish hedlth regime, sets Community-
widerulesto prevent theintroduction and spreed of the
mogt serious diseases affecting bivalve molluscs. Thisis
implemented in Grest Britain through the Fish Hedlth
Regulations 1997 (Sl 1997 No. 1881).

Theuseof TBT-based paintson vessdslessthan 25m
in length was banned in 1987 (Food and Environment
Protection Act 1985, Part I11). Oyster growers believe
thisban is helping to reduce the adverse effects on
oysters.

The Shellfish Hygiene Directive (91/492/EEC),
implemented through the Food Safety (Fishery
Products and Live Shellfish) (Hygiene) Regulations
1998, requires that al production areas must be
classified according to the degreeto which samples of
shdllfish from those areas are contaminated by coliform
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bacteria. Theclassificationisapublic healthmeasure
and determineswhether the shellfish can go directly for
human consumption or need to betreated beforehand
by relaying in cleaner water or by depuration.

Shdllfish are monitored for marine biotoxins so that if
Diarrhetic Shellfish Poison (DSP) is detected or if
Pardytic Shdllfish Poison (PSP) exceeds the maximum
permittedlevel considered safefor human consumption,
affected fisheries can be closed.

Action plan objectives and tar gets

This action plan is influenced by the fact that for
centuriesthis specieswas, and continuesto be, subject
to hushandry and cultivation practicesaswell asfishing.
Itisdebatablewhether thereare any truly natural UK
stocks, iestockswhose genetic structure has not been
modified by the addition of animals from non-local
stocks.

Maintain and, where possible, expand the existing
geographica distribution and abundance of the native
oyster within UK inshore waters.

Proposed action with lead agencies

There has been, and continues to be, considerable
public and private-sponsored research and
development on oyster species throughout the world
because of itsimportance as afishery. Most of this
effortisdirected atincreasing production by improving
cultivation and hatchery techniques, and disease and
pest control. Much of it also contributesto maintaining
the biodiversity of oyster stocks.

Policy and legislation

Assess whether the existing EU Directives and UK
legidation provide sufficient controlsto minimisethe
risk of introducing new diseasesand pestsinto the UK.
(ACTION: DANI, MAFF, NAW, SE)

Recognising that EU legidation only covers disease
controls, consider re-establishing pest controls
equivalent to the Molluscan Shellfish (Control of
Deposit) order 1974 which could aid pest control by
prohibiting the movement of shellfish. If considered
necessary to prevent recontamination or the
introduction of alien species, UK fisheries ministers
should encourage new controls on the use of seaweed
and other natural products used as packing for live
transport. (ACTION: DANI, DETR, MAFF, NAW,
SE)
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Site safeguard and management

Oyster grounds, and hence oyster abundance, require
suitable surfaces for spat settlement. Slipper limpets
have degraded some and made them difficult to re-
establish. Consider whether appropriatemechanisms
areavailableto encourage oyster farmersto carry out
an environmental impact assessment and, if appropriate
andfeasible, to rework derelict areastoincrease both
oyster distribution and abundance and benthos
diversity. (ACTION: DANI, MAFF, NAW, SE)

Integrate oyster habitat safeguardsinto Marine Nature
Reserves, Specia Areasof Conservation and estuary
management plans where relevant to the site’'s
conservation objectives. (ACTION: All relevant
authorities)

Species management and protection

Define clearer, tighter objectives, and apply specidist
advice, in managing the UK regulated fisheries.
(ACTION: Carrick District Council, DANI, MAFF,
NAW, NIO, SE, Southern SFC)

Maintaintheexisting stock abundanceinthemain self-
regenerating fisheries. (ACTION: DANI, MAFF, SE,
SFCs, NAW)

Ensure adequate recruitment to maintain stock
abundance. Target to be defined following areview
(see5.5.1). (ACTION: DANI, MAFF, NAW, SE,
SFCs)

Endeavour to stop the spread of the introduced pests
Urosalpinx cinerea and Crepidula fornicata beyond
their existing distribution. (ACTION: DANI, MAFF,
NAW, SE, SFCs)

Control stock density to reducetherisk of transmission
of disease. (ACTION: DANI, MAFF, NAW, SE,
SFCs)

Endeavour to prevent the introduction of the oyster
disease marteiliosis, limit the spread of bonamiosis.
(ACTION: DANI, MAFF, NAW, SE, SFCs)

Maintain genetic variability. Target to bedefined (see
5.5.5). (ACTION: DANI, MAFF, NAW, SE,
SFCs)
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Advisory

Produce guidance notes and a code of practice on
habitat restoration and speciesprotection. (ACTION:
CCW, DANI, EHS, EN, MAFF, NAW, SE, SNH)

Futureresearch and monitoring

Review the evidence of a relationship between
spawning stock biomassand recruitment, and define
safe biological reference points. (ACTION: DANI,
EN, MAFF, NAW, SE)

Provide managers of several and regulated fisheries
with guidelines and code of practice for habitat
protection, stock management and speciesprotection.
(ACTION: DANI, MAFF, NAW, SE)

Continue and extend surveys of all wild stocks and
fisheries to establish stock biomass, distribution and
spatfal variability includingassessmentsof any recovery
in areas previoudy contaminated by TBT. (ACTION:
DANI, MAFF, NAW, SE, SFCs)

Assess and report on the implications for genetic
variability and biodiversity of using hatchery brood
stock to produce seed for stock replenishment.
(ACTION: CCW, DANI, EHS, EN, MAFF, NAW,
SE, SNH)

Communications and publicity

Toraiseawareness and provide information about the
Biodiversty Action Plan, write articleson progresswith
the plans for appropriate trade journals (eg Fishing
News, Fish Farming Internationa) explaining theaction
plan. (ACTION: CCW, DANI, EN, MAFF, NAW,
SE, SNH)

Linkswith other action plans

The habitat action plans for mudflats and sheltered
muddy gravels are of relevance to this plan.
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Northern hatchett shell (Thyasira gouldi)
Species Action Plan

Current status

The northern hatchett shell Thyasira gouldi (Philippi)
isasmall (< 1 cm) bivalve mollusc, with rounded, dull
white shells, that belongstotherelatively smdl family,
Lucinacea. It isgenerdly found at depths between a
few to several hundred m and livesin anoxic soft mud,
silt clay or clay mud sediments, generally characterised
by arelatively high organic matter content.

This species has not been extensively studied and it
appearsthat there may be only one or two populations
remaining in the British Isles.

Thyasiraflexuosa (Montagu) isoften mis-identified as
Thyasira gouldi. Although a variety of taxonomic
differencesexist, bothin shell featuresand in the soft
parts, fieldidentificationisdifficult asthemost reliable
differentiating features relate to egg size and sperm
shape and length.

The most southerly European populationsof T. gouldi,
considered to berelic since thelast Ice Age, arein
Borgen Fjord, off the Trondheim Fjord and in upper
Loch Etive, on thewest coast of Scotland. Populations
have also been recorded in two other Scottish sea
lochs: upper Loch Eil, off Loch Linnhe and in upper
Loch Sunart. The Loch Eil population recorded in
1970 appears to have become extinct, possibly asa
result of the dischargeof pulp mill effluent. Thecurrent
status of the Loch Sunart population is unknown.

The Marine Nature Conservation Review records of
the northern hatchett shell from Portland Harbour in
England and Sullom Voe, Shetland, as well asthe
recordsfromthe Fortiesoil-field are considered to be
dubiousand likely to be misidentified specimensof T.
flexuosa.

Researchintheearly 1970sfound that the popul ation
inupper Loch Etivewasnot randomly distributed but
occurred as a series of patches, where the density
varied between 100 m?2 and 1000 m2 The total
population was estimated to be at least 1,500,000
individuals. However, in 1989, when attempts were
madeto collect specimensfromthis population, it was
found that the density had * decreased disastrously’.
Three specimenswerefound in twelve 0.1n? van Veen
grab samples and ‘ even dead shells were scarce’.
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Thenorthern hatchett shell isprotected under Schedule
5 of the Wildlife and Countryside Act 1981 and the
Wildlife (Northern Ireland) Order 1985. Itisnot listed
on Annexesll, IV or V of the EC Habitats Directive.
Loch Etive is not designated as a Marine Nature
Reserve, marine Specia Areaof Conservation (SAC)
or aMarine Consultation Area.

Current factors causing loss or decline

Thefactors affecting the speciesarenct clear. Oneor
acombination of any of thefactorslisted below may be
enough to reduce reproductive successin apopulaion
that can only reproduce by direct development. When
population levelsdodecline, recovery isnot assisted by
recruitment from other populations, asthisspeciesdoes
not exhibit a pelagic phase.

There do not appear to have been any marked
environmental changesin upper Loch Etivethat could
have caused the reported apparent decline in the
population. This genetically isolated population may
have developed into aphysiologicdly different racein
the lower salinity conditions (23 — 27 °/,,) of upper
Loch Etive. Research has suggested that the species
may not be abletotolerate sudden changesin sdinity,
such as afreshwater washout. Asanorthern species,
the northern hatchett shell normally occursin areaswith
low water temperatures but it has acclimatised to the
warmer, bottom water temperature range (7 — 13 °C)
of upper Loch Etive. Research has suggested that the
species may not be able to tolerate rapid increasesin
water temperature.

The northern hatchett shell has specific sediment
requirements, related to itsability toburrow. It occurs
in muds that have a high organic content, as this
prevents compaction of the sediment, and where the
faeces of other infauna aggregating around the mud
particles effectively increase the particle size. If
sediments become coarser, the species is unable to
burrow, asthe foot cilia cannot penetrate compacted
largegrains. If the size of the organic matter increases
from finely divided materid, theliving chamber of the
animal becomes blocked.

High levels of infestation by the copepod parasite
Axinophilusthyasirae can prevent gonad devel opment
and result in indirect castration, affecting the
reproductive success of the species.
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Recent research has suggested that small, dense
particleswithinthechemoautotrophic gill bacteriaof the
northern hatchett shell wereviral and that an infection
may have contributed to the population declinein upper
Loch Etive.

The species’ low oxygen consumption alowsit tolive
in anoxic mud, and other Thyasira species are
abundant in North Seaoil-fidlds. Despitethis, discharge
of pulp mill effluent has been suggested asapossible
cause in the apparent extinction of the Loch Eil
population. In addition, although salmon and mussel
farmsin Loch Etiveare not located near the population,
it ispossible that the speciesmay be affected by some
treatments and chemicals used in these farms.

Asthe northern hatchett shell tendsto occur in dense
patches and populations appear to make a slow
recovery from the direct removal of individuals,
destructive sampling may haveasignificant impact. It
isnot known how many grab samplesand specimens
were collected for research between the 1950s and
1980s from upper Loch Etive.

Current action

All samplesof the northern hatchett shell are currently
being re-examined a Cardiff Museum toconfirmtheir
identification. Thiswill assst in determining the known
distribution in the UK.

Action plan objectives and tar gets

Maintain and where possible, enhancethe distribution
of the northern hatchett shell within the UK.

Maintain and where possible, enhancethe status of the
population in Loch Etive, Scotland.

Ensure no further declinesin the population(s) of the
species due to anthropogenic factors.

Provide adequate legal status for the species to
facilitate its effective protection.

Proposed action with lead agencies
Policy and legislation

None proposed.

Site safeguar d and management

Review exigting UK legidation relating to marine site
protection and conservation designationsto facilitate
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theinclusion of the northern hatchett shell in order to
protect sites where this species occurs. (ACTION:
CCW, DETR, DoE(NI), EN, JNCC, NAW, SE,
SNH)

When the Annexes of the Habitats Directive are
reviewed by the EC, consider proposinginclusionof A.
fragilis as appropriate. (ACTION: DETR, INCC)

Confirm theimportance of Loch Etive, Scotland asthe
steof ardic populaion of T. gouldi, by determining the
distribution and status of this population. (ACTION:
SE, SNH)

Seek to identify any other key sites for this species
withinthe UK, concentrating initial effortson Loch Eil
and Loch Sunart, Scotland. (ACTION: CCW, EHS,
EN, SNH)

Within key sites, ensure that human activities do not
have adetrimental effect upon thenorthern hatchett shell
populations. (ACTION: All relevant authorities)

Species management and protection

Review the schedule status of T. gouldi under the
Wildlife and Countryside Act 1981 and the Wildlife
(Northern Ireland) Order 1985. (ACTION: CCW,
DETR, DoE(NI), EN, JNCC, SE, SNH)

Asthepopulationsof thenorthern hatchett shell inthe
UK areconsideredto berelic popul ations, management
actionislikely to be site based, rather than on amore
broadscale speciesbasis. Initial focuswill beon Loch
Etive. (ACTION: SE, SNH)

Advisory

For key sites, provide advice to local authorities and
otherson the sensitivity, conservationimportance and
ecological requirements of the species, to raise
awarenessand to ensurethat al relevant authoritiesare
aware of the distribution in their areas. (ACTION:
CCW, EN, SNH)

For key sites, provide adviceto loca authorities and
otherson avoiding any impacts of operationsand new
developmentson populationsof thespecies. (ACTION:
SE, SEPA, SNH)

Futur e resear ch and monitoring
Withinkey stes, ensurethat the ecologicd requirements

of the speciesare maintained. (ACTION: SE, SEPA,
SNH)
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Develop a non-destructive sampling and survey
methodology for ngthedistributionand status of
the species. (ACTION: JNCC)

Determinethe status of the population of Loch Etive,
LochEil and Loch Sunart, Scotland. (ACTION: SNH)

Review thevalidity of recordsof T. flexuosa and other
Thyasira spp in UK collections. (ACTION: JNCC)

Communications and publicity

Provideinformation, inthe form of |esflets or articles,
for local bodies, interests and communities, to raise
awareness of thisrelic species, whose UK digtribution
islimited to avery few sites. (ACTION: CCW, EN,
EHS, SNH)

Linkswith other action plans

This plan should be taken forward in conjunction with
the habitat action plan for mud habitats in deep water.
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Sea-fan anemone (Amphianthus dohrnii)
Species Action Plan

Current status

The sea-fan anemone Amphianthus dohrnii is found
attached to particular benthic organisms in a few
locations in south-west Britain (on the pink seafan
Eunicellaverrucosa) andinwestern Scotland (onthe
northern sea fan Swiftia pallida). The sea-fan
anemone has aso been recorded on hydroids,
especialy the oaten-pipes hydroid Tubulariaindivisa.
It also occurs in south-west Europe and the
Mediterranean, althoughrecently theanemoneappears
to have becomerare over itsentire range. Historical
records, however, suggest that it was'* not uncommon’
off Plymouth in the 1920s and 30s.

The anemoneis about 10 mm across the disc, hasa
short column and approximately 80 tentacles. The
colour isbuff, pink, orange or red usualy streaked or
splashed with white. The anemone wraps its base
around thebranch of thespeciestowhichitisattached.
Reproduction is by basd laceration, often building-up
large aggregations of closely packed individuals,
dthough sexud reproductionisaso likey. Theseafan
anemone is recorded most often on the pink sea-fan
Eunicella verrucosa (a BAP priority species).

The sea-fan anemone may be found in the following
JINCC Marine Nature Conservation Review (MNCR)
biotopes where sea-fans are present: Alcyonium
digitatum with massive sponges (Cliona celata and
Pachymatisma johnstonia) and Nemertesia
antennina on moderately tide-swept exposed
circalittoral rock (ECR.AlcMaS) (usualy in local
shelter); Phakelliaventilabrumandaxinellid sponges
on deep exposed circalittoral rock (MCR.PhaAXi);
Erect sponges, Eunicella verrucosa and Pentapora
foliacea on dightly tide-swept moderately exposed
circdittoral rock (MCR.ErSEun); Cushion sponges
(Polymastia boletiformis, Tethya), branching
sponges, Nemertesia spp and Pentapora foliacea on
moderately exposed circalittoral rock
(MCR.ErSPbolSH).

The sea-fan anemoneis not protected or listed under
any statutes, conventionsor directives. The pink sea
fan Eunicella verrucosa, its main hogt, is protected
under Schedule 5 of the Wildlifeand Countryside Act
1981 againgt killing, injuring, taking possession and
sde.

Current factors causing loss or decline
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Historical records of declines in abundance are
anecdotal, but acknowledged ascorrect. However, it
appears that the species has never, in recent times,
been abundant asit was not described until 1878 and
did not feature in P.H. Gosse's Actinologia
Britannica of 1860. The following suggestions are
made of possiblereasonsfor the declinein abundance.

Changeinwater masses. Sincethemid-1970s, water
masses have been colder and of adifferent character
seeming not to favour species near the northern limits of
their digtribution. Thisisbelieved to be part of anaturd

cycle.

Poor larva supply. The supply of larvae may befrom
south of the British Idesand dispersd to the north and
east would require strong south-westerly currents.

Contamination of water quality by human activities
affecting survival of larvae and possibly adults.

Current action

Thereisno current action aimed directly at the sea-fan
anemone.

Action plan objectives and tar gets

Maintain the distribution and abundance of known
viable populations and of those identified from a
baseline to be established by 2004.

Proposed action with lead agencies
Policy and legislation

None proposed.

Site safeguard and management

Ensure that the management of Special Areas of
Conservation (SACs) and Marine Nature Reserves
(MNRs) takes account of the sea-fan anemone.
(ACTION: EN, SNH)

Ensure that locations with populations of sea-fan
anemones in statutory and non-statutory (voluntary)
marine protected areas are identified as being of
appropriate sensitivity within management zoning
schemes. (ACTION: EN, SNH)



523  Undertake management measures to ensure human 5.7 Linkswith other action plans
activitiesdo not compromiseknown populationsof the

species. (ACTION EN, SNH) 571  The successful conservation of the pink sea-fan,
through its own action plan, is part of the requirement
5.3 Species management and protection for conservation of the sea-fan anemone and studies of

the two species could be carried out simultaneously.
5.3.1  None proposed.

54 Advisory

54.1  Indudeinformation onthesea-fan anemonein publicity
semming from the pink sea-fanaction plan. (ACTION:
EN, SNH)

55 Futureresear ch and monitoring

55.1  Esablishthecurrent distribution and abundance of sea
fan anemones on various substrata within its
geographical range. Volunteer surveyors should be
used where possible and effort should be combined
with studiesof the pink sea-fan. Report by the end of
2004. (ACTION: EN, SNH)

55.2  Direct research at examining the factors that affect
recruitment, survival and reproduction of the sea-fan
anemone. Information will be obtained from studies of
other Amphianthus species, including deep-water
speciescurrently being studied. Work aso requiresa
programme of ex situ studies of reproduction to
include establishing ‘triggers’ to larval production,
nature of thelarva, dispersal, time to settlement and
factorsaffecting successful establishment. Dataisalso
required ontheoccurrenceof Eunicellaverrucosaon
which Amphianthus dohrnii is often found attached.
Sitesat the present limit of itsdistribution should also
be included. This can be linked to long-term
monitoring of climate change. Further study isaso
needed of reproduction by basal laceration. Report by
the end of 2004. (ACTION: NERC)

5.6 Communications and publicity

5.6.1  Produceaposter of seabed specieswith speciesaction
plans or a separate poster with the pink sea-fan and
distribute as appropriate. (ACTION: EN, SNH)

56.2  Seek distribution data through articles in diving
magazines. (ACTION: EN, SNH)

5.6.3  Congderincudingpink sea-faninpublicaguaria(with
educationd materias) toincreasegenerd awarenessof
marine biodiversity. (ACTION: EN, SNH)
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|vell’ s sea anemone (Edwardsia ivelli)
Species Action Plan

Current status

Ivell’ sseaanemoneisknown fromonly onelocationin
theworld - Widewater Lagoon in West Sussex. Itwas
last seen in 1983 and is now possibly extinct.

It is as a globally threatened species listed by
I[UCN/WCMC and is protected under Schedule 5 of
the Wildlife and Countryside Act 1981.

Current factors causing loss or decline

Reduced seawater penetrationand water infusonfrom
adjacent marshes.

Pollution, especidly agrochemica run-off fromgardens.
Current action

A management plan has been drafted for Widewater
Lagoon and will beimplemented in the context of the
site being a proposed SAC under the EC Habitats
Directive.

Action plan objectives and tar gets

Establish whether the species survives at its sole
recorded site.

Restore the habitat through improvement of water
quality and quantity.

If the speciesisre-discovered, consider trand ocating
individuals to other sites.

Proposed action with lead agencies
Policy and legislation

None proposed.

Site safeguar d and management

Implement the management plan for the site.
(ACTION: EN, LA)

Species management and protection

Survey Widewater Lagoon by 1998 to find out
whether the speciestill survives. If it does, restorethe
habitat and consider trand ocating the speciesto other
sites. (ACTION: EN)
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Advisory
None proposed.
Futureresearch and monitoring

Continueto search for thisspeciesthrough surveysof
brackish lagoon habitat. (ACTION: EN, JNCC)

Passinformation gathered during survey and monitoring
of the species to INCC or BRC <o that it can be
incorporated in national databases. (ACTION: EN)

Provide information annualy to the World
Conservation Monitoring Centre on the UK status of
thespeciesto contributeto maintenance of up-to-date
global red lists. (ACTION: JNCC)

Communications and publicity

None proposed.
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Starlet sea anemone (Nematostella vectensis)
Species Action Plan

Current status

The starlet seaanemone occursin only afew coastal
lagoonsinthelde of Wight, Sussex, Hampshire, and in
Dorset and along the East Anglian coast. 1t may also
occur in some brackish ponds and ditches.

The speciesislisted as vulnerable by IUCN/WCMC
and rare on the GB Red List and is protected under
Schedule 5 of the Wildlife and Countryside Act 1981.
Current factors causing loss or decline
Loss and damage to lagoon and other sheltered
brackish water habitats caused by pollution, drainage

and other activities.

Isolation of pools leading to fragmentation of
populations.

Coastal defence works and associated infilling.
Current action

Saline lagoons are a priority habitat under the EC
Habitats Directive.

Action plan objectives and targets

Maintain and protect viable populationsat al known
localities.

Assess status in brackish ponds and ditches.

If feasible, reintroduce to five sites by the year 2005.

Proposed action with lead agencies
Policy and legislation

Seek to ensure that sea defence strategies and
structures take account of the requirements of the
anemone, including opportunities to create brackish
lagoons and ditches. (ACTION: EA, EN, LAS,
MAFF)

Site safeguard and management

Maintain and, were possible, increase the amount of
brackish lagoon habitat and ditchesin occupied areas
and in areas within the dispersal range of this species,
to encourage expansion of existing colonies.
(ACTION: EA, EN, LAs, MAFF)
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Promote the implementation of practicesto encourage
the formation and devel opment of brackish lagoonsand
sheltered brackish water habitats at suitable sites.
(ACTION: EA, EN, LAS)

Continuethe programmeto conserve lagoon habitats
under the EC Habitats Directive, to benefit this species.
(ACTION: DETR, EN, JNCC)

Consider the need to notify sites for this species as
SSSI. (ACTION: EN)

Species management and protection

Followingfeas bility assessment and theidentifi cation of
suitable sites, seek to reintroduce at least five
populations to formerly occupied localities, once
conditions are suitable. (ACTION: EN)

Advisory
None proposed.
Futureresearch and monitoring

Promote surveys to determine the full extent of the
species digtribution, especidly in brackish ponds and
ditches. (ACTION: EN)

Seek to identify former sites suitable for re-
introduction. (ACTION: EN)

Encourageregular monitoring of existing populations
and identify any further threats to the species.
(ACTION: EN)

Passinformation gathered during survey and monitoring
of this species to INCC or BRC so that it can be
incorporated in national databases. (ACTION: EN)

Provide information annualy to the World
Conservation Monitoring Centre on the UK status of
the speciesto contribute to maintenance of an up-to-
date global red list. (ACTION: JNCC)

Communications and publicity

Use this speciesto highlight the conservation val ue of
lagoons. (ACTION: EN)
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Pink sea-fan (Eunicella verrucosa)
Species Action Plan

Current status

The pink sea-fan Eunicella verrucosa is widely
distributed in south-west Britain between north
Pembrokeshire and Portland (Dorset). In the Bristol
Channel the eastward extent is to approximately
Combe Martin (north Devon). The pink sea-fan also
occurs on the west coast of Ireland and southwards
into the Mediterranean.

Sea-fans attach to the rocky seabed usually on
upward-facing bedrock or stable boulders at depths
below the limit of algal domination (asshallow as3m
intheturbid watersof north Devon, but moregenerally
deeper than about 15 m). The sea-fan, a passive
suspension feeder, isatached to the seabed by abroad
base extending to acolumn. The column may beupto
8 mm in diameter and branches profusely from
approximately 20 to 40 mm above the base. The
thickness of the branchesincresses with age and annua
growth rings are present in the axis. Branching is
usualy inoneplane, whichisorientated at right angles
to predominant water currents. At somelocationsin
south-west England, sea-fansoccur in‘forests’ but in
mogt locations, individuals are widely separated. The
species appears to recruit infrequently and large
specimens may be as much as 40 years old.

The pink seafan may befound in thefollowing INCC
Marine Nature Conservation Review (MNCR)
biotopes: Alcyoniumdigitatumwith massive sponges
(Cliona celata and Pachymatisma johnstonia) and
Nemertesia antennina on moderately tide-swept
exposed circalittord rock (ECR.AlcMaS) (usually in
local shelter); Phakellia ventilabrum and axinellid
sponges on deep exposed circalittoral rock
(MCR.PhaAXxi); Erect sponges, Eunicella verrucosa
and Pentapora foliacea on dlightly tide-swept
moderately exposed circalittoral rock (M CR.ErSEun);
Cushion sponges (Polymastia boletiformis, Tethya),
branching sponges, Nemertesia spp and Pentapora
foliacea on moderately exposed circalittoral rock
(MCR.ErSPbolSH).

The pink sea-fan is a host species for another BAP
priority species: the sea anemone Amphianthus
dohrnii.

Thepink sea-fanisprotected under Schedule5 of the
Wildlife and Countryside Act 1981 against killing,
injuring, taking possession and sale.

Current factors causing loss or decline

85

21

2.2

23

24

31

32

3.3

4.1

51

511

The collection as souvenirs, including commercial
collection, occurred during the late 1960s and may
have reduced populations in the long term.

The effectsthat climate change may have on the current
UK digtribution of this speciesare not known. Natura
environmentd factorsaffecting pink sea-fan populations
globaly need to beidentified in order to differentiate
them from local, anthropogenic impacts.

Thelong-term effects of intensive potting and netting on
local populations are not known and need further
investigation. However, entanglement infishing netsand
lineisaproblemin some aress; it isknown to damage
soft tissue and may ultimately severely damage or kill
colonies. Fin-strike damage by scuba divers on pink
sea-fan colonies may also be detrimental.

Sea-fanscan diewhilst till attached to the seabed after
becoming smothered by other organisms (such as by
ephemeral seaweeds at shallow depths during early
summer).

Current action

Theawarenessamongst recregtiona diversof thelong
life and slow growth of the sea-fan has been
promulgated sincethe mid 1970sand itisimportant to
retain this education.

Part of the study on theimpactsof potting wasdirected
at establishing the importance of bottom gear on the
survival of the pink sea-fan. This provided valuable
information i n determining management measuresto
protect the species.

The zoning schemes for Lundy and Skomer Marine
Nature Reserves (MNRs) were both established to, in
part, reflect thesengtivity of thepink sea-fantovarious
factors. This approach should be extended to other
marine protected areas.

Action plan objectives and tar gets

Ensure that the pink sea-fan maintains its current
abundance and distribution from the 1998 baseline.

Proposed action with lead agencies
Policy and legislation

None proposed.
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5.6

Site safeguard and management

Ensure that the management of Specia Areas of
Conservation (SACs) and Marine Nature Reserves
(MNRYs) takes account of the pink sea-fan. (ACTION:
CCW, EN)

Ensure that areas with significant populations of pink
sea-faninnon-statutory (voluntary) marine protected
areasareidentified asbeing of appropriate sensitivity
within management zoning schemes. (ACTION: CCW,
EN)

Undertake management measures to ensure human
activitiesdo not compromise known populationsof the
species. (ACTION: EN, SNH)

Species management and protection

Investigate causesof declineand takethe appropriate
management response where human activities are
implicated. (ACTION: CCW, EN)

Advisory

I ncrease awarenessamong coastal zone management
groups, diversandinshorefishermen of thesengtivity of
thepink sea-faninlocationswhereitisknown to exist.
(ACTION: CCW, EN)

Futureresearch and monitoring

Continue to monitor the abundance and condition of
sea-fansasapart of established monitoring work and
ensure that they are included in SAC monitoring
programmes, where appropriate. (ACTION: CCW,
EN)

Undertake aprogramme of spot surveysinthreeyears
between 1999 and 2004. The surveys are to be
conducted at locationswhere pink sea-fan areknown
to occur, from ‘forest” areasto aresswhere abundance
is sparse. Sites at the present limit of distribution
should aso beincluded. This can be linked to long-
term monitoring of climate change. The datato be
recorded shouldincludedensity, sizestructure, colour,
‘fouling’, percentage ‘infestation’ by predators (the
seaslug Tritonia nilsodhneri, and the prosobranch
Smnia patula). Data is aso required on the
occurrence and density of the sea-fan anemone
Amphianthus dohrnii (often found attached to the
pink sea-fan). (ACTION: CCW, EN, NERC)

Research the factors which affect recruitment and
survival of pink sea-fan. Report by end of 2004.
(ACTION: NERC)

Communications and publicity
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Provide information on the pink seafan and
Amphianthus dohrnii. Distribute as appropriate to
recregtional diversand lobster pottersthrough lesflets,
posters, displays and talks. (ACTION: CCW, EN)

Consider including in public aguaria (with
Amphianthus dohrnii) to increase general awareness
of marine biodiversity. (ACTION: CCW, EN)

Synthesise and disseminate datafrom existing sea-fan
monitoring and research programmes as appropriate.
(ACTION: CCW, EN)

Linkswith other action plans

Successful conservation of the sea-fan anemone
Amphianthus dor hnii, which has a separate action
plan, depends on the continued presence of the pink
sea-fan. Studies of the two species should be carried
out simultaneously.
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Sunset cup coral (Leptopsammia pruvoti)
Species Action Plan

Current status

Thesunset cup coral Leptopsammia pruvoti occursin
groups of afew tensto severd hundred individuals. It
isfound attached to rock, at asmall number of isolated
locations, in south-west England. In other partsof the
north-east Atlantic it has been recorded in the Channel
Ides, Brittany and Portugal and occurswidely inthe
Mediterranean, especially in caves. It has not been
recorded, despitetargeted survey, in Madeiraand the
Azores. It wasfirst recorded in Britain from Lundy in
19609.

The coral issolitary, but occasiondly found as smdll
pseudo-colonies. The skeleton is porousand the calice
round, becomingelliptical with age. The corallum may
beshort and cylindrical or tall andinversely conica, up
to60mmin height, and witha calyx diameter upto 17
mm. The disk and tentacles are usualy yellow,
sometimes orange. There are about 96 tentacles.
Sunset cup coral prefers shaded bedrock habitats (for
instance, under overhangs and in caves or gullies).

Populations at Lundy and the Ides of Scilly have been
monitored for 12 yearsand have shown no or negligible
recruitment. The Lundy population had declined by
22% between 1993 and 1997. Studies of sunset cup
coral inagquariasuggest that bothjuveniles, settled from
planulae, and matureindividuals, are very robust and
copewell with extremes of temperature, starvation and
dight variationsin salinity.

The sunset cup cord may be found in the following
JNCCMarineNature Conservation Review (MNCR)
biotope: Sponges, cup coras and Parerythropodium
coralloideson shaded or overhanging circdittoral rock
(CR.SCup).

The sunset cup coral isnot protected under any UK
statutes or listed in Directives and Conventions.

Current factors causing loss or decline

There are several possible reasons why sunset cup
cord hasaredricted digribution and isindecline. They
are listed in a suggested priority order, but little
observational or experimental work has been
undertaken to establish either status or decline.

Populationsareat thenorthernlimit of their distribution
and may be a relic of a former, more extensive
distribution approximately 700 years ago. They are
now restricted to ‘ideal’ locations.
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Populationsrecruit extremely infrequently because of
water temperatureconditionsbeinginadequateto alow
production of gametes or gametes to be produced
synchronously. However, viable larvae have been
produced from individualscollected from Lundy and
successfully placed in aguarium tanks on three
occasions.

Adult populations decline because of lack of
recruitment. This could be because larvae are swept
away by tidal currents and fail to settle on suitable
habitats or are consumed by attached carnivorous
animals before they settle.

Non-recruiting populations decline because of
weakening of the skeleton by boring organisms and
subsequent detachment by such agents as foraging
wrasse or diversfinning.

Recruitment into popul ations may occur from distant
sources such as popul ationsto the south in continental
Europe and only when agppropriate water bodies move
into south-west England. Thereis evidence that this
sort of movement of water bodies might occur every
25-30 years.

Current action

Theawarenessamongst diversof thelong lifeand dow
growth of sunset cup cora hasbeen promulgated since
the mid 1970s and it is important to retain this
education.

Studiesof thelongevity and persistence of sunset cup
cord a monitoring sitesat Lundy continuetogether with
observations of degree of infestation with boring
species. Aquarium observations are also helping to
understand more about reproduction and maintenance
of healthy individuals.

Thegenera public’ sawareness of this speciesand of
more general marine conservation issues has been
raised through publicity and educational material
associated with the Lundy Marine Nature Reserve
(MNR).

Action plan objectives and tar gets

Promote a better understanding of the current
digtribution, abundance and lifehistory characterigticsof
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sunset cup coral and createabasdineof information by 55.2
the end of 2004.

Maintain the distribution and abundance of known
viable populations and those identified by the 2004
baseline.

Proposed action with lead agencies

Policy and legislation 5.6
None proposed. 5.6.1
Site safeguard and management

Ensure that the management of Special Areas of
Conservation (SACs) and MNRs takes account of 5.6.2
sunset cup coral. (ACTION: EN)

Ensure that |ocations with significant populations of

sunset cup coral in statutory and non-statutory 5.7
(voluntary) marine protected areas are identified as

being of appropriate sensitivity within management 571
zoning schemes. (ACTION: EN)

Undertake management measures to ensure human
activitiesdo not compromiseknown populations of the
species. (ACTION: EN)

Species management and protection

Ensure that populations of sunset cup coral are
protected throughthei mplementati on of management
measures in Marine Conservation Areas (MCAS).
(ACTION: EN)

Advisory

I ncrease awareness among coastal zone management
groupsof the sensitivity of sunset cup coral inlocations
where it isknown to exist. (ACTION: EN)

Determinethe causes of declineand take management
actionif the declinein the population of sunset cup cord
isbelieved to be dueto humanfactors. (ACTION: EN)

Futureresearch and monitoring

Continue to monitor the abundance and condition of
sunset cup cord aspart of established monitoring work
and ensure that it is included in SAC monitoring
programmes, where appropriate. (ACTION: EN)
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Undertake work to understand the factors that affect
recruitment and survival of sunset cup coral. This
requires a programme of ex situ studies of
reproduction to include establishing ‘triggers’ to
reproductive success, nature of the larva, time to
settlement and factorsaffecting successful establishment
and dispersal. Sitesat thepresent limit of distribution
should also beincluded. This can belinked to long-
termmonitoring of climatechange. (ACTION: NERC)

Communications and publicity

Ensurethat information on thelong lifeand dow growth
ratesof sunset cup cora continuesto be promulgated to
divers through leaflets, posters, displays and talks.
(ACTION: EN)

Use sunset cup cord asan example of arare, long-lived
gpeciestoincrease awareness of marine biodiversity at
public aguaria. (ACTION: EN)

Linkswith other action plans

Sunset cup coral occursinthe sameareasas pink sea
fan Eunicella verrucosa and sea-fan anemone
Amphianthus dohrnii and so there is a possibility of
combining survey and monitoring activities.
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Anotrichium barbatum (a red alga)
Species Action Plan

Current status

Anotrichium barbatum (there is no common name,
but bearded anotrichium is proposed) is a small
filamentous  rose-pink  seaweed,  forming
much-branched, extremely delicate tufts 2-6 cm high.
Itskey diagnogtic featureisthe presence of awhorl of
branched hair-likefilamentsonyounger vegetativecdls,
thesefilamentslater bear the reproductive structures.
Theonly known extant population growsin one area.of
Cardigan Bay (between Pwllheli and Abersoch),
Wales, whereits habitat ison pebblesand gravel ina
stabilized gravel bed at a depth of 7 m below Chart
Datum. A rough quantification showed individuasto
be very sparse outside Abersoch and fairly frequent
(c.1 per 10 square metres) on the Oyster Bank outside
Pwllheli Marina

Nothing isknown of current population trends at this
ste. Thehahitat isgpparently smilar to that in northern
Francewhere Anotrichiumbarbatumwasreportedin
the mid 19th century to be attached to shellsand small
stones in old oyster beds. In the 19th century A.
barbatum was 'exceedingly rare' as an epiphyte on
smdl dgeeinintertidal poolsinthe Channd Idands; it
wasknown inthe UK only on English Channdl coasts
of Sussex, Hampshireand Dorset. All recent reports
for the UK, other than in Cardigan Bay, represent
misidentifications of the introduced species
Anotrichium furcellatum, which lacks the whorls of
hair-like filaments. Anotrichium (A.) barbatumis
reported to occur from England to northern Spain, in
the Canary Islands and west Africa, and in the
Mediterranean, but there are apparently no recent
records (last 20 years) from French, Belgian or Dutch
Channel coasts.

A large number of A. barbatum herbarium specimens
werecollected in England and the Channel Idandsfrom
1807 until 1900, with the majority of themdating from
the 1890s. Most of them came from afew favourite
collecting sites (Studland, Swanage and Jersey).
Clearly thisraredgawas highly desirablefor collectors
anditispossiblethat theintense collecting at the small
number of siteswhereit could be found intertidally
affected UK populations.

A. barbatum is not listed in the schedules of the
Wildlife and Countryside Act 1981.
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Current factors causing loss or decline

Itisnot knownwhether there are any current causes of
decline because only one, previously unknown,
population has been located to date, and it has been
examined on only oneoccasion. However, itsOyster
Bank siteis subject to several potentia threats. The
most serious of theseisthe possible dumping of spoail
from channel dredging operations. Asthe population
occupies a fairly small area, it could be entirely
eliminated by spoil dumping. Bottom trawling is
potentially damaging, but the shallow depth makesthis
unlikely. Pwllheli isbeing developed as a centre of
harbour andwatersportsfacilities, and the Oyster Bank
will need appropriate protection.

Current action

There are noconservation actions currently underway.
Action plan objectives and tar gets
Maintain the current known population.

Establish thedistribution of thisspeciesinthe UK by
2001. Itisnot certain at present whether there are
populations of this species in England that have
remained overlooked dueto itsinconspicuous hebit and
relatively poorly sampled habitat.

Proposed action with lead agencies

Sitesin England (eg Studland) formerly supporting
popul ationsof thisspeciesshould besurveyed; action
to be taken subsequently would depend on whether
any other populations are discovered. If there are
populationson Channel coaststhey are probably under
pressure from increased marine leisure activities.

Policy and legislation

Takeinto account the conservation of A. barbatumin
the management scheme for the Oyster Bank site at
Pwllheli (in the Lleyn Peninsula and the Sarnau
candidate Special Area of Conservation (cSAC)).
(ACTION: All relevant and competent authorities)
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Site safeguard and management

Protect the Oyster Bank from damaging construction
work and other potentia threats. (ACTION: All
relevant and competent authorities)

Species management and protection

Establish aculturefrom Cardigan Bay and deposititin
theNatural Environment Research Council's Culture
Coallection of Algae and Protozoa where it will be
availableto phycologistsfor further study. (ACTION:
NERC)

Advisory

Advise local authorities and users of the sea near
Pwllheli (eg sailing clubs) of the presence of this
species. (ACTION: CCW, LAS)

Futureresearch and monitoring

Establish and monitor the size of the A. barbatum
population for afew yearsto determine whether it is
stable or fluctuates between years. (ACTION: CCW)

Commission research to establish the environmental
variables to which the species is most sensitive.
(ACTION: NERC)

Conduct surveysin locations where the species was
formerly present in England and consider the feasibility
of re-establishment. (ACTION: EN)

Communications and publicity

Use presentations to draw attention to the need of
establishing the status of this species. (ACTION:
CCW, JNCC)

Linkswith other action plans

Given the habitat requirementsof this species, reference
should be made to the habitat action plan for sheltered
muddy gravels, and the speciesaction plan for native
oyster.
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Ascophyllum nodosum ecad mackaii (a brown alga)
Species Action Plan

Current status

Ascophyllum nodosum (egg or knotted wrack) is a
common brown seaweed which grows on sheltered
rocky shores all around Britain. However the very
distinctive free-living ecad mackaii hasavery limited
distribution, occurring in Scotland, some sites in
Northern Ireland and the Irish Republic. The main
British (and world) populations are confined to
extremely sheltered shores in Scottish sealochs.

An ecad is a digtinctive form of a species which
developsin responseto environmenta conditionsrather
than genotypic differences. Ascophyllum nodosum
ecad mackaii developsinitially from broken fragments
of the normal attached form of knotted wrack. In
particular conditions of extreme shelter and regularly
fluctueting sdlinity, the fragments grow into unattached,
often bladderl ess, wig-shaped masses at upper or mid-
tide levels.

Very sheltered sealoch shoreswherefreshwater runs
or seeps across the shore can provide suitable
conditions. In such sheltered situations, the freshwater
forms a brackish layer at the loch surface over the
saline water beneath, which moves up and down with
thetidesand subjectstheshorestoregularly fluctuating
sdinities. Onceformed, the ecad can proliferateitself
vegetatively from its own broken fragments which
continueto divideforming new plants. Extensive beds
sometimes devel op in appropriate conditions, over mud
or muddy sand and small stones. M ore often the beds
are very locd, often only afew metres across, and
typicaly in small bays between rock outcrops.

The loose mats of Ascophyllum (A.) nodosum ecad
mackaii provide a sheltered and humid habitat for
many mobilemid-shoreanima swhich would otherwise
be unable to live on open sediments or shingle.
Gammarid amphipods, shorecrabsand littorinid snails
hideand feed amongst theweed, while barnaclesand
mussdlsare often attached to stonesbeneath. Fish such
as young common egls Anguilla anguilla and
viviparousblenniesZoar cesviviparusmay aso shelter
in the weed. Because the plants have ard atively open
Sructurewhich does not smother the sediment beneeth,
this may contain lugworms Arenicola marina,
sandmason worms Lanice conchilega and other
infauna. However there are no detailed studies to
contrast the fauna associated with Ascophyllum
nodosum ecad mackaii beds with that of similar
shores lacking them.
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Most A. nodosum ecad mackaiii beds are in remote,
unpolluted sites, and inanatural condition. However,
the rarity of the habitat, the small size of many of the
beds and theimportance of the UK populationsin an
international context emphasisestheneedfor actionon
protecting this habitat.

Current factors causing loss or decline

Due to the rugged terrain, many roads in the west
Highlands run aongside loch shores. Road
improvements, or construction of new roads, often
involve ‘straightening' the shoreline or building
causewaysacrosssmall embayments. Thiscandestroy,
or cut off from the sea, typica A. nodosum ecad
mackaii beds.

The small embaymentsand inlets, often enclosed by
rocky headlands, which form the typical habitat for A.
nodosum ecad mackaii, arevulnerabletoinfilling for
land-based depots for marine industries such as fish
and shellfish farms, slipways, car parks and other
developments.

Theformation and maintenance of the ecad dependson
fluctuating sdlinities, and dterationsto freshwater flow
acrossthe shore in the vicinity of A. nodosum ecad
mackaii may affect it adversely.

The attached form of A. nodosumisstill collected on
asmall scaleinwestern Scotland for the extraction of
alginates. The unattached mackaii ecad is easy to
collect, requiring no cutting fromtherocksand it has
been collected dlong with the attached form inthe past.
For instance, the Marine Conservation Handbook
statesthat therehasbeen‘ decimation’ of A. nodosum
ecad mackaii in the Uists, where the beds have been
removed and the habitats and associated communities
destroyed. Itisnot knownif itispossible, or how long
it takes, for beds to recover from harvesting.

A. nodosum ecad mackaii isparticularly vulnerable to
clean-up operations, for example after oil saills, asthe
plantsare easily removed. Local dumping of rubbish on
upper foreshore areas could also affect it. Seaweeds
are known to accumulate heavy metals and other
pollutants, which may have a knock-on effect on
animalsfeeding on the seaweeds. Ascophyllum may
be adversely affected by eutrophication of sealochs
such as could result from fish farm activities.
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Current action

TheWildlife and Countryside Act 1981 alows the
designation of SSSIs in Scotland and ASSIs in
Northern Irdland, for intertidd areas, including the mid-
and upper-shore areas occupied by A. nodosum ecad
mackaii. INCC guidelinesfor selection of biological
SSSIsfor marineinterest lists‘* Ascophyllum nodosum
ecad mackaii beds on extremely sheltered, variable
sdinity, mixed substratal asacommunity of ‘ nationd or
more than national importance’, and advisesthat all
highly rated examples should be included in SSSIs.
Several SSSlsin Scotland include A. nodosum ecad
mackaii withintheir boundaries. Several of theseare
designated for geologicd interestsonly, and only one of
the others specifiesthe A. nodosum ecad as afeature
of interest in the citation.

A. nodosum ecad mackaii is not protected under
Schedule 8 of the Wildlife and Countryside Act.

The plant occurs in Strangford Lough in Northern
Ireland, a Marine Nature Reserve and candidate
Specia Areaof Conservation under the EC Habitats
Directive. Atleast three of the Scottish Siteswhich are
possible Special Areas of Conservation (pSAC) or
candidate Special Areas of Conservation (cSAC)
include A. nodosumecad mackaii, athoughthelargest
Scottish bed, in Loch Duich, is outside the SAC
boundary as presently drawn. None of the pSACs or
CcSACsincludewholefjordicloch systems, of which A.
nodosum ecad mackaii beds are a characteristic
component. Thebedsthemselvesarenot listedasan
Annex | habitat in the EC Habitats Directive.

Nine of Scotland's 29 Marine Consultation Areas (a
non-statutory designation by SNH to denote marine
biological interest, particularly inrelationtofishfarm
development) contain A. nodosum ecad mackaii. This
non-statutory designation offersthe option of directed
management but only through the adoption of the
voluntary principle.

In 1957, Dorothy Gibb published the results of a
detailed study of Scottish A. nodosum ecad mackaii
which remains the classic work on this ecad, and
includes information on distribution and conditions
required for the formation of theecad. Information on
itsdistribution, together withinformation on associated
substrata and species, was collected by the INCC's
Marine Nature Conservation Review. ‘Extremely
sheltered mid-eulittoral mixed substrata with
Ascophyllum nodosum ecad mackaii beds
(SLR.AscX.mac) was classified asadistinct biotope
by the MNCR. Surveys and casework by, and
commissioned by, SNH have added to the
distributional information, including the detailed
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mapping of thebedsin Loch Duich. However, asthe
beds can bevery smal, itislikely that populationsin
less well studied parts of the coast still remain
unrecorded.

Initial impact assessment on the possible effects of the
congtruction of the Skye Bridgeidentified smal beds of
A. nodosumecad mackaii at Kyle of Lochalsh, which
the contractors were made aware of and which were
unaffected throughout thebridge construction period.
However, one dense bed was entirely removed during
last-minute ‘tidying-up’ before the bridge opening
ceremony, and more than two years after the bridge
was opened therewas still no sign of recovery of this
bed. Thisincident illustratesthe need for awareness
and communicetion between different contractorson
developmentsof thissort and for much moreemphasis
at dl levelson theimportance and rarity of these beds.

Action plan objectives and tar gets

Maintain the extent and distribution of A. nodosum
ecad mackaii on UK shores.

If positiveresults are obtained from research into the
re-establishment of recently lost beds, gpply targetsto
further sites.

Proposed actions with lead agencies
Policy and legislation

None proposed.

Site safeguard and management

When theHabitats Directive Annexesarereviewed by
the EC, consider proposing the inclusion of A.
nodosum ecad mackaii as appropriate. (ACTION:
DETR, JNCC)

Determine the extent of A. nodosum ecad mackaii
inside protected areas and, where apropriate, notify
further sites. Ensure the full range of site types and
ecological conditionsisrepresented inthe network of
protected sites. In particular, the most extensive beds
should be adequately protected in their own right, as
per INCC guiddinesfor the designation of intertidal
SSSisfor their marine biologica importance (which list
A. nodosum ecad mackaii beds as a community of
nationa or morethannational importance). (ACTION:
SNH)

Includeprovisionfor themaintenance of theextent and
health of A. nodosum ecad mackaii beds in
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management plans of SACswhere theseinclude such
beds. (ACTION: All relevant authorities)

Take account of the conservation requirementsfor A.
nodosum ecad mackaii bedsin the development and
implementation of coastal zonemanagement plansand
ensure they are not managed in isolation from other
habitats and communitiesin these areas. (ACTION:
EHS, LAs, Port/Harbour authorities, SE)

Species management and protection

Ensure that advice and information is available to
central government roadsengineers, local authorities
and others on minimising impacts of plans and
operations on A. nodosum ecad mackaii beds. In
particular, the value of considering the bedsfrom the
planning stage of any project should beemphasised, as
there may often be a simple engineering solution to
preserving the habitat (such asproviding gapsthrough
causewaystoalow water flow). Ensureinformationis
provided todl contractorsand iscarried through tothe
final stages of the project. Include a map of sites
(according to current knowledge) with thisadvice, so
that authorities are aware of the distribution of A.
nodosum ecad mackaii in their own areas.
(ACTION: EHS, SE, SEPA, SNH)

Advisory

Advise seaweed harvesters on the importance of the
ecad, to ensure beds are not damaged further, and to
ensurethey dlow timefor the recovery of any damaged
beds. (ACTION: EHS, SNH)

Futureresearch and monitoring

Complete the surveying and recording of the current
distribution, extent, quality and associated biotaof A.
nodosum ecad mackaii. (ACTION: JNCC)

Monitor the extent and health of a sample of A.
nodosum ecad mackaii beds from those identified in
thesurvey above, but including bedswithin designated
ASSls, SSSIsand cSACsasin5.2.3. Thismonitoring
should include the best sites, as advised by INCC.
(ACTION: All relevant authorities, EHS, SNH)

Commissonaninformation review and further research
into the factors required for the formation of A.
nodosum ecad mackaii beds. (ACTION: EHS,
NERC, SNH)

Commission research on the potentia for the recovery
of A. nodosum ecad mackaii beds. (ACTION: EHS,
JNCC, SNH)
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5.6.1

5.6.2

5.6.3

5.6.4

5.7

57.1

Carry out asurvey to compare the fauna associated
with Ascophyllum nodosum ecad mackaii beds with
smilar shoreswithout the beds, to establish the possible
importance of the beds in increasing the abundance
and/or diversity of animal species and in harbouring
rare species. The effect of the beds on the foodwebs
of other marine species, including birds, should alsobe
established. (ACTION: EHS, NERC, SNH)

Communications and publicity

Promote awareness amongst coastal users of the
importance of A. nodosum ecad mackaii beds and
how to avoid damaging them. This should be done
both by emphasising thebedsasan integra part of sea
loch communities, and by providing more information
on the plant and its ecology. (ACTION: EHS, LAS,
SNH)

Produce detailed maps of the distribution of A.
nodosum ecad mackaii and distribute these to
planners, and provide rlevant EHS and SNH staff with
detailsof distributionintheir areas. (ACTION: EHS,
SNH)

Write popular articles on the importance of A.
nodosum ecad mackaii for relevant publications.
(ACTION: EHS, SNH)

Consider thepossibleroleof Coastal Foraand Minch
Projectin promoting awvareness of and disseminating
information about A. nodosum ecad mackaii.
(ACTION: LAS, SE, SNH)

Linkswith other action plans

Reference should be made to the sheltered muddy
gravelshabitat action plan, given thedegree of smilarity
in the conditions that favour that habitat and the
presence of A. nodosum ecad mackaii.
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Maritime cliff and slopes
Habitat Action Plan

Current status

Physical and biological status

Maritime cliffsand dopescomprise doping to vertica
faces onthe coastlinewhereabreak in dopeisformed
by dippage and/or coastal erosion. There appearsto
be no generally accepted definition of the minimum
height or angle of dopewhich condtitutesadiff, but the
zone defined as cliff-top (also covered in this plan)
should extend landward to at least thelimit of maritime
influence (ielimit of salt spray deposition), whichin
some exposed situations may continuefor upto 500m
inland. This plan may therefore encompass entire
islands or headlands, depending on their size. Onthe
seaward side, the plan extends to the limit of the
supralittoral zone and so includes the splash zone
lichens and other species occupying this habitat.
Approximately 4000 km of the UK coagtlinehas been
classified as cliff.

Cliff profilesvary with the nature of therocksforming
them and with the geomorphology of theadjoining land.

While most maritime diffshave been formed by coastal

eroson, steep dopesfaling to the seain mountainous
districts may have been formed long before the sea
level reached its present position; in such casesonly the
lower part of the dopewill have been steepened by the
sea

Maritime dliffs can broadly be classfied as‘ hard dliffs
or ‘soft cliffs', though in practice thereareanumber of
intermediate types. Hard cliffsarevertical or steeply
doping; they areinclined to support few higher plants
other than on ledgesand in crevices or where abreak
in dope alows soil to accumulate. They tend to be
formed of rocks resistant to weathering, such as
granite, sandstoneand limestone, but can be formed of
softer rocks, such as chak, which erodeto a vertical
profile. Soft diffsareformed in lessresigtant rocks such
asshaesor in unconsolidated materia s such as boul der
clay; being unstable they often form less steep S opes
and aretherefore more easily colonised by vegetation.
Soft cliffs are subject to frequent slumping and
landdlips, particularly wherewater percol atesintothe
rock and reduces its effective shear strength.

The vegetation of maritime cliff and slopes varies
accordingto severd factors. the extent of exposureto
wind and sdt spray, the chemistry of the underlying
rock, the water content and stability of the substrate
and, on soft cliffs, the time elapsed since the last
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movement event. Cliff-top habitats can aso be
transformed by soil erosion processes.

Vegetation of astrictly maritime nature occurswhere
exposure to the waves and windsis at its greatest. In
the UK, such conditions are found principally on the
northern and south-western coasts. In extreme
conditions, such as on the Isle of Lewis, saltmarsh
vegetation can occur on cliff-tops. In other areas,
where cliffs occur adjacent to sand dunes, sufficient
wind blown sand can accumulate on the cliff-topsto
alow cliff-top dune vegetation to develop (perched
dunes). On exposed hard dliffsgiving little foothold to
higher plants, lichens are often the predominant
vegetation. Ledges on such cliffs support aspecidised
florawith species such as rock samphire Crithmum
maritimum and rock sea spurrey Spergularia
rupicola in the south and Scots lovage Ligusticum
scoticum and in the north. Seabird nesting ledges
enriched by guano support a particular community
characterised by oraches Atriplex spp and sea beet
Beta vulgaris ssp maritima. Maritime grasslands
occur on cliffs and slopesin less severely exposed
locations; amaritimeform of red fescue Festucarubra
isacongtant component, together with maritime species
such as thrift Armeria maritima, sea plantain
Plantago maritima, buck’s-horn plantain P.
coronopus and sea carrot Daucus carota ssp
gummifer. Species of inland grasslands which also
commonly occur in maritimegrasdandsinclude ribwort
plantain Plantago lanceolata, bird’ s-foot trefail Lotus
corniculatus, common restharrow Ononisrepensand
several species of grass.

Ondliffsand dopeswhich aremore sheltered from the
prevailing winds and salt spray, the vegetation
communitiesaremoresimilar tothosefoundinland, and
areincreasingly influenced by the chemistry of the
subgtrate. Ca careousgrasdand communitieswith afew
maritime specialist speciesoccur on sheltered chalk or
limestone cliffs. The upper sections and cliff-tops of
hard cliffs on acidic rocks may support maritime heeths
characterised by heather Calluna vulgaris. Mobile
soft cliffs support a wide range of vegetation from
pioneer communitieson freshly exposed facesthrough
ruderal and grassland communities to scrub and
woodland. Wet flush vegetation commonly occurson
soft cliffs where groundwater issues as seepage.

Maritimedliffsareoften significant for their populations
of breeding seabirds, many of which are of
international importance.  Some 70% of the
international popul ation of gannet Morusbassanusand
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important proportionsof the European populationsof
shag Phalacrocorax aristotelis, razorbill Alca torda
andguillemot Uriaaalgenest colonidly oncliff ledges
whilst significant populations of Manx shearwater
Puffinus puffinusand puffins Fratercula ar ctica nest
in burrowsin turf on cliff-tops or dopes. Coadtd cliffs
are dso important for crag nesting species, such as
raven Corvus corax and peregine Falco peregrinus,
and cliff-top vegetation may provideimportant feeding
grounds for chough Pyrrhocorax pyrrhocorax.

Hard cliffs are widely distributed around the more
exposed coasts of the UK, occurring principally in
south-west and south-east England (the latter area
having thebulk of the‘hard’ chalk dliffs), in north-west
and south-west Wales, in western and northern
Scotland and on the north coast of Northern Ireland.
Soft cliffsare morerestricted, occurring mainly on the
east and central south coasts of England and in
Cardigan Bay and north-west Wales. There are al'so
examples on the coasts of Fife and Skyein Scotland
and Antrim in Northern Ireland.

Soft cliffs provide important breeding sites for sand
martinsRipariariparia, which burrow into soft faces
exposed by recent dippages, but they are particularly
important for invertebrates asthey provide a suite of
conditionswhich are rarely found together in other
habitats. The combination of friable soils, hot substrates
and open conditionsmaintained by cliff dippagesoffer
acontinuity of otherwise very restricted microhabitats
and these support many rareinvertebrates which are
confined to such stes. Theseincludethe ground beetle
Cicindela germanica, the weevil Baris analis, the
shore bug Saldula arenicola, and the Glanwillefritillary
Melitaea cinxia.

Seepages, springs and pools are afesature of many soft
cliff sitesand these provide thewet mudsrequired by
many species of solitary bees and wasps for nest
building. They also support rich assemblagesof other
invertebrates including many rare species which are
confined to this habitat. These include the craneflies
Gonomyia bradleyi and Helius hispanicus, and the
water beetle Sphaerius acaroides.

The hard coastal cliffs of west Britain supports a
western oceanic invertebrate assemblage of European
significance. Important species include the snail
Ponentina subvirescens, weevils such as the highly
restricted Cathormiocer usattaphilusand mothssuch
as Barrett’s marbled coronet Hadena luteago. Other
species are confined to certain rock types. For
example, thefiery clearwing Bembecia chrysidiformis
isredtricted to the chalk cliffs of Kent and Sussex and
the water beetle Ochthebius poweri occurs
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predominantly in small seepageson red sandstonecliff
faces in south-west England and south Wales.

The suprdlittoral zone represents the lowest belt of
terrestrial vegetation on maritimecliffsandisusualy
exemplified by azone of orange and grey maritime
lichens. The zone tends to be dominated by species
such as Caloplaca marina, Ramalina siliquosa and
Verrucaria maura, but may aso include uncommon
species such asRoccd la filiformisand R. phycopsis.

Linkswith other action plans

Thelowland heathlandandlittoral and sublittoral chalk
habitat action planshave objectives and actionswhich
arerelevant to this plan.

Thefollowing BAP priority species have significant
populations on maritime cliffs:

Bombus humilis Brown-banded carder bee
Bombus ruderatus Large garden bumble bee
Lasioglossum angusticeps a mining bee

Osmia xanthomelana a mason bee
Cathormiocerus britannicus aweevil

Cicindela germanica atiger beetle

Caloplaca aractina alichen

Heterodermia leucomelos Ciliate strap-lichen
Acaulon triquetrum Triangular pygmy moss
Lygephila craccae Scarce blackneck

Polymixis xanthomista statices Black-banded moth
Zygaena loti scotica Slender scotch burnet
Zygaena viciae New Forest Burnet

Asparagus officinalis ssp prostratus Wild asparagus
Coincya wrightii Lundy cabbage

Euphrasia campbelliae an eyebright

Euphrasia rotundifolia an eye bright

Limonium (endemic taxa) Sealavender

Rumex rupestris Shore dock

Current factor s affecting the habitat

Erosion. Erosionisahighly significant factor in soft
cliffs. High ratesof erosion do not imply aloss of the
cliff resource, eitheringeol ogical or biological terms.
Cliff face communitiesare able to retreat with the cliff
line, and erosion is vital for constantly renewing
geological exposures and recycling the botanical
success on on soft cliffs. However, cliff-top vegetation
may be destroyed where it is squeezed between a
receding cliff face and cultivated land. Cliff erosonin
many places provides an essentid supply of sediment to
coasts lying down-drift of the cliffs.
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Coastal protection. Coastd protection systemshave
been built on many soft cliff coastsin order to dow or
stop therate of erosion and thus protect capital assets
behind thecliff line. Cliff facesmay adsobere-profiled
and sown with hardy grassesof little value for nature
conservation. All such works have the effect of
sabilisngthedliff face, resultingingeol ogicd exposures
being obscured, bare soil and early pioneer stages
being progressively overgrown, and wet flushesdrying
out. A MAFF survey in 1994 identified over 90 km of
new cliff protection workslikely to be needed in the
next 10 years, resulting in apotentid |oss of 36% of the
remai ning soft cliff resource. Additiond effectsof such
defencesinclude both accel erated erosion and sediment
Sarvation at coastal sites down-drift of defended Sites.
It has been estimated that sediment inputs may have
declined by as much as 50% over the past 100 years
due to cliff protection works.

Built development. Therehavebeen many instances
in the UK of urban or industrial development and
holiday accommodation being built too closeto cliff-
tops. Wherethe cliffsare subsequently discovered to
be eroding, thereis often political pressureto build the
type of defensive works described above. Built
development also prevents cliff-top biological
communitiesfrom retregtingin responseto cliff erasion,
subjecting them to aform of ‘ coastal squeeze’.

Agriculture. In traditional low-intensity grazing
systems, livestock were grazed on cliff grasslands
where they maintained open maritime grassland
vegetation. Post-war intensification of agriculturehas
led to maritime grassdand on morelevel terrain being
ploughed out, while that on sloping ground has been
abandoned and, where not maintained by exposure, is
frequently overgrown by scrub. Localised
eutrophication can be caused by fertiliser run-off from
arableland above and thisencourages coarse, vigorous
‘weed speciesat the expense of the maritime species.
Agriculturd land drains discharging on the diff face may
cause local acceleration of erosion.

Recreational use. The siting of holiday
accommodation on cliff-tops not only reduces the
landscape value of a site, but can also cause heavy
localised erosion and disturbanceto nesting birds. An
increase in the number of walkers and dogs dong some
coastal footpaths hasincreased livestock worrying and
even lossesand forced anumber of farmersto remove
their stock from these sites. Consequently, some of the
sites are now suffering from a lack of appropriate
grazing, and scrub encroachment islikely to becomea
problem.

I ntroduced species. Predators, such ascatsand rats,
can haveasgnificant impact on populations of cliff or
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burrow nesting seabirds, particularly onidand sites.
Also the spread of certain aien, invasive plants,
especialy members of the flowering plant family
Aizoaceae such as the hottentot fig Carpobrotus
edulis, can have a devastating impact on indigenous
maritime plant communities.

Current action

Legal status

A high proportion of the hard cliff coast in England has
been notified as SSSIs, and in areas such asthe south-
west of England dmost thewhole cliffed coast hasbeen
notified. Notification of soft cliffs has been less
extensive, but areas such as north-west Norfolk and
the Ide of Wight have a high proportion of their soft
cliffsnotified. In Waes gpproximately half of thetotal
maritime cliff resource has been notified as SSSIs, but
as yet only asmall proportion has been notified as
ASSIsin Northern Irdland. Ninelengths of coadlinein
the UK have been nominated as* V egetated seacliffs
of the Atlantic and Baltic coasts' candidate Special
Areas of Conservation (SAC) under the EC Habitats
Directive for their cliff features (two of which include
subgtantial representation of soft cliffs). Under the EC
BirdsDirective, 38 Specid Protection Areas(SPA) in
theUK havebeen designated whichincludecliff sites-
these comprise 30 sitesin Scotland, 5in Waes, 2in
England, and 1 in Northern Ireland.

Management, resear ch and guidance

The UK Government has set out its commitment to
sustai nable management of the coast in anumber of
publications. These include the DETR Policy
Guidelines for the Coast and Planning Policy
Guidance- Coastal Planning (PPG 20), the Scottish
Office Coagtal Planning (NPPG 13), and the Welsh
Office Technical Advice Note 14 Coastal Planning.
The DoENI Planning Strategy for Rural Northern
Ireland has provisonsreating to devel opment, access
and conservation of the coast. MAFF and the Welsh
Office have dso produced a Srategy for Flood and
Coastal Defence in England and Wales and the
DETR has produced Coastal Zone Management -
Towards Best Practice.

The DETR Coastd Forumwas set up in 1994; similar
forahaverecently beeninitiated in Scotland and Waes.
Certain coastal fora have also been set up by the
country natureconservation agencies. Theseincludethe
Estuaries Initiative, in England, Focus on Firthsin
Scotland, andinWalesanindependent partnership of
coastal practitioners (Arfordir). More genera
countrysde management initiatives (Tir Cymen and the
Habitats Scheme in Waes and Countryside



3.23

3.24

3.25

41

4.2

Stewardship in England) offer options applicable to
grazing management of cliff grasdand. Recent figures
show that 104 haof cliff grassiand had been entered
into Tir Cymen, and 184 hain to the Habitats Scheme,
but no separate figures are available for cliff land
entered into Countryside Stewardship. The Tir Cymen
pilot schemewhichwasrestricted tojust afew areasin
Wales has been superseded by an all-Wales agri-
environment scheme (Tir Gofal).

Over 700 km of cliff coastlinein England, Waesand
Northern Irdland is owned by the Nationa Trust, who
are actively reinstating grazing on many of these
properties. Other non-governmenta organisations, such
as RSPB and the Wildlife Trusts, own or manage a
number of other important maritime cliff sites. A large
proportion of the cliff coast of south-west England and
western Walesiswithin designated Heritage Coasts,
while three National Parks (North York Moors,
Exmoor and Pembrokeshire Coast) include cliffed
coadtlines. A number of dliff coastsinwestern Scotland
arewithin National Scenic Areas. These designated
areasoften havethe benefit of awarden/ranger service
which encourages appropriate management and control
of damaging activities, and providesinterpretative and
educational services.

Shoreline Management Plans and the work of their
associated Coasta Groupswill provideoneof themain
mechanismsfor ensuring that the requirements of this
plan are carried foreward.

A Sea Cliff Management Handbook was produced
jointly by the University of Lancaster, INCC and the
Nationa Trustin 1991, and in 1998 The Nationd Trust
produced a report entitled Grazing Sea Cliffs and
Dunes for Nature Conservation.

Action plan objectives and proposed
targets

The research and survey outlined in Section 5.5 will
provide abasis for developing more specific targets
and objectives. In particular, researchinto the options
for removal/abandonment of existing defences may
allow further definition of objective 4.3.

Seek to maintaintheexisting maritime cliff resource of
cliff-top and slope habitat, of about 4000 km.

Maintainwherever possiblefreefunctioning of coastal
physical processes acting on maritimecliff and slope
habitats.

102

4.3

4.4

4.5

5.1

511

512

513

514

5.2

521

522

Seek to retain and where possibleincrease the amount
of maritime cliff and slope habitats unaffected by
coastal defence and other engineering works.

Increasetheareaof cliff-top semi-natural habitatsby at
least 500 ha over the next 20 years.

Improve by appropriate management the qudlity of at
least 30% of the maritime cliff and slope habitats,
including cliff-top vegetation, by 2010, and asmuchas
possible before 2015.

Proposed action with lead agencies
Policy and legislation

Promote sea defence and coastal protection policies
which encourage the free functioning of the coastal
physca processes of maritime diffswherever possible.
(ACTION: DANI, DoE(NI), EA, LAs, MAFF,
NAW, SE)

Inthelight of research findings, give considerationto
how planning policy might discourage new built
development within appropriate buffer zonesin the
vicinity of retreating cliff-tops. (ACTION: CCE,
DETR, DoE(NI), EHS, EN, LAs, NAW, SE, SNH)

Look into thefeasihility of developing provisonswithin
the planning systems to encourage the re-siting of
housingand holiday devd opmentswhicharevulnerable
to cliff eroson. Thiswill beinitiated on completion of
the research outlined in 5.5.3. (ACTION: DETR,
DoE(NI), NAW, SE)

Whereappropriatepromoteagri-environment schemes
which encourage management and restoration of
maritime grassland, heathland and other cliff-top
habitats. (ACTION: CCW, DANI, MAFF, NAW,
SE, SNH)

Site safeguard and management

By 2004 apply conservation designations to all
remaining areas of maritimecliff and dopeswhich meet
national or internationd criteriaand ensureappropriate
management of al designated sites. (ACTION: CCW,
EHS, EN, SNH)

Encourage a presumption against stabilisation of any
dliff face except where human life, or important natura
or man-made assets, are at risk. (ACTION: DANI,
DoE(NI), LAs, MAFF, NAW, SE)
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Where stabilisation of a cliff face is necessary (as
defined in 5.2.2), ensure adequate mitigation and/or
compensation to maintain the overall quantity and
quality of maritimecliff and dopeshabitat. (ACTION:
CCW, DANI, DoE(NI), EHS, EN, LAs, MAFF,
NAW, SE, SNH)

Encourage the increased use of soft (eg foreshore
recharge) rather than hard engineering techniques
where some degree of cliff stabilisation is essential.
(ACTION: MAFF, DANI, DETR, DoE(NI), LAS,
NAW, SE)

Consider non-replacement of coastal cliff defences
which have come to the end of their useful life.
(ACTION: MAFF, DANI, DETR, DoE(NI), LAS,
NAW, SE)

Promote the management of maritime grassland and
heath habitats by scrub control and grazing where
gopropriate, through relevant agri-environment schemes
and management agreements. (ACTION: CCW,
DANI, EHS, EN, MAFF, NAW, SE, SNH)

Conduct operations to remove rats, cats or other
introduced predators affecting breeding seabirds on
maritime cliff and dope sites, identified by * Seabird
2000' and other surveys. (ACTION: CCW, EHS, EN,
SNH)

Assess the impact of agricultural land drainage on
maritime cliffs and dopes, especialy in SACs, and
carry out areview of the effectiveness of the current
consents procedure. (ACTION: MAFF)

Advisory

Encourage by 2002 the adoption of policies and
practicesin the engineering management of soft cliffs
which are sympathetic to the nature conservation
interest, by preparing and disseminating ‘ best practice!
guidance material. (ACTION: DANI, EA, MAFF,
NAW, SE)

Encourageby 2002 appropriatehabitat management of
maritime cliff and slope habitats by preparing and
disseminating ‘best practice’ guidance material.
(ACTION: CCW, EHS, EN, SNH)

International

Promotetheexchange of information on maritimecliff
ecology and management among European maritime
states through the European Union for Coastal
Conservation and Eurosite. (ACTION: CCW, EHS,
EN, JNCC, SNH)
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5.5.5

5.5.6

5.5.7

5.5.8

5.6

5.6.1

5.6.2

Monitoring and research

By 2003 commission aliterature review and full survey
of the maritime cliff and sope resource in the UK to
assessitsrel ative conservationval ue, how much canbe
improved by aternative management, and to what
extenditisaffected by coastal defenceand engineering
works. (ACTION: CCW, EHS, EN, INCC, SNH)

By 2003 commission astudy to identify areasin the
UK suitablefor there-crestion of maritime grasdands
and heathlands. (ACTION: CCW, EHS, EN, JNCC,
SNH)

By 2003 commission a study to identify possible
coastal and sea defence strategies that may be more
sympathetic to the nature conservation interests of
maritimecliffs, and identify stretches of coastlinewhere
such sympathetic modificationsarefeasible. (ACTION:
DoE(NI), EA, MAFF, NAW, SE)

By 2003 implement abaseline study to determinethe
extent and quality of the maritime cliff and slope
resource in the UK in order to enable the effective
assessment of progresstowards meeting the objectives
of this plan. (ACTION: CCW, EHS, EN, JNCC,
SNH)

By 2003 complete an assessment of the maritime cliff
stesinthe UK wherethe nativefloraand faunaisbeing
affected by introduced species. (ACTION: CCW,
EHS, EN, SNH)

Carry out an evaluation of cliff erosion and how its
contribution to the marine sediment budget could be
affecting other key habitats. (ACTION: MAFF)

Carry out an assessment of how the conservation
interest of maritime cliffsmay be affected by climate
change. (ACTION: CCW, EHS, EN, MAFF, SNH)

By 2003, in order to meet objective 4.3, develop an
inventory of coastal defencesthat impact on maritime
cliff and slope habitats and identify the most
appropriate defencesfor removal. (ACTION: CCW,
EA, EHS, EN, SNH)

Communications and publicity

Rai se public awareness of the maobile nature of soft
cliffsand the value of maintaining unrestricted coastal
processes. (ACTION: CCW, EHS, EN, SNH)

Promote awarenessof theimplicationsof thepolicies
outlinedinthisplanamong coastal Local Authorities,



and ensure that the relevant details are incorporated
into coasta zonemanagement plansincluding Shordine
Management Plans. (ACTION: CCW, DETR, EHS,
EN, MAFF, NAW, SE, SNH)

5.6.3  Raisepublic awareness of the potentia damage that
canbeinflicted onthenativefloraand faunaof maritime
cliffsby introduced species. (ACTION: CCW, EHS,

EN, SNH)
Costings

6.1 Thesuccessful implementation of thishabitat actionplan
will have resourceimplicationsfor both the public and
private sectors. The datain thetable below provide an
estimate of the current expenditure on the habitat,
primarily through agri-environment schemes, and the
likely additiona resource coststo the public and private
sectors. These additional resource costs are based on
the annual average over 5 and 10 years. The total
expenditurefor thesetimeperiodsisasogiven. Three-
quarters of the additiona resourcesarelikely tofal to
the public sector.

Key references

Carter, RW.G. 1988. Coastal Environments - an introduction
to the physical, ecological and cultural systems of coastlines.
Academic Press.

Madloch, A.J.C. 1972. Sdt-spray deposition on the maritime diffs
of the Lizard peninsula. Journal of Ecology, 60, 103-112.

Costings for maritime cliff and slopes

Ministry of Agriculture, Fisheriesand Food. Codeof Practiceon
Environmental Procedures for Flood Defence Operating
Authorities. MAFF PB 2906.

Ministry of Agriculture, Fisheriesand Food. 1993. A strategy for
flood and coastal defencein England and Wales. MAFF PB
1471

Ministry of Agriculture, Fisheries and Food. 1994. The
investigation and management of soft rock cliffsin England
and Wales. Report by Rendel Geotechnics (Contract no. CSA
2681).

Ministry of Agriculture, Fisheries and Food. 1995. Shoreline
Management Plans. A guide for coastal defence authorities.
MAFF PB 2197.

Mitchley, J. & Malloch, A.J.C. 1991. Sea Cliff Management
Handbook. University of Lancaster and Joint Nature
Conservation Committee in association with the National Trust.
Published by the Institute of Environmental and Biological
Sciences, University of Lancaster.

Oates, M., Harvey, H.J. & Glenddl, M. eds. 1998. Grazing Sea
Cliffsand Dunesfor Nature Conservation. The National Trust,
Estates Department, Cirencester.

Preston, C.D. 1988. The Aizoaceae naturalised in the British
Isles. Watsonia, 17, 217-245.

Pye, K. & French, P.W. 1992. Targets for coastal habitat re-
creation. Unpublished report to English Nature, Peterborough
(F72-04-22/ES22).

Rodwell, J.S. (in prep). British Plant Communities. Volume 5:
Maritimeand weed communities. Cambridge University Press,
Cambridge.

Current expenditure | 1st 5yrsto2004/2005 | Next 10yrsto
2014/2015
Current expenditure /£000/Yr 416.8
Total average annual cost /£000/Yr 330.1 596
Total expenditure to 2005/£000 1650.5
Total expenditure 2005 to 2014/£000 5960
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Coastal sand dunes
Habitat Action Plan

Current status

Physical and biological status

Coastd sand dunesdevelopwherethereisan adequate
supply of sand (sediment within the sizerange 0.2 to
2.0mm) intheintertidal zone and where onshorewinds
are prevalent. The critica factor isthe presence of a
sufficiently large beach plainwhose surfacedriesout
between high tides. The dry sand is then blown
landwards and deposited above high water mark,
whereitistrgpped by speciaised dune-building grasses
which grow up through successivelayers of deposited
sand.

Sand dunesforminrelatively exposed locations, andin
a number of physiographic situations. The most
common are bay dunes, wherealimited sand supply
istrapped between two headlands; spit dunes, which
formas sandy promontories at themouthsof estuaries;
and hindshore dunes, which occur in the most
exposed |locations where large quantities of sand are
driven some distance inland, over a low-lying
hinterland. Thislast typeformsthelargest dune systems
inthe UK. Lesscommon typesare: nessdunes, which
build out from the coast; dunes on offshoreidands,
which are often superimposed on a base of other
materid such asshingle; dimbing duneswheresandis
blown up on to high ground adjacent to the beach; and
tombolos, where aneck of sand is deposited between

two islands or between a promontory and an island.

Sand dune vegetation formsanumber of zones, which
are related to the time elapsed since the sand was
deposited, the degree of stability which it has attained,
andthelocal hydrological conditions. Embryonicand
mobile dunes occur mainly on the seaward side of a
dune system where sand deposition is occurring and
occasiondly further inlandin blow-outs. They support
very few plant species, the most characteristic being
marram grass Ammophila arenaria. Semi-fixed
dunes occur where the rate of sand accretion has
dowed but thesurfaceisstill predominantly baresand,
marram is still common but there is an increasing
number of other species. Fixed dunegrasdand forms
largely closed swards where accretion is no longer
significant, the surface is stabilised and some soil
development hastaken place. Cal careousfixed dunes
support aparticularly widerange of plant species. On
duneswhich havebecomeacidified by leaching, acid
dunegrassiand or duneheathsdevel op. Dune hesths
are usually dominated by heather Calluna vulgaris.
Acidic duneswhich are heavily grazed by rabbits may
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support lichen communities. Dune slack vegetation
occurs in wet depressions between dune ridges; it is
often characterised by creeping willow Salix repens
ssp argentea and a number of mosses. Fixed dunes
and dune heath are particularly threatened habitatsand
are regarded as priorities under the EC Habitats
Directive.

Thefixed dunecommunitiesmentioned aboveare, or
have been, maintained by grazing, whether by domestic
stock or by rabbits. In their absence, the succession
proceeds to rough grass and scrub. Dune scrub can
include several species but only one of them, sea
buckthorn Hippophaé rhamnoides, islargely confined
to dunes; it isnative to eastern England and south-east
Scotland and has been widely introduced el sewhere,
where its very invasive nature can cause problems.
Wetter parts of dune systems may become colonised
by sallows Salix spp, birches Betula spp or alder
Alnus glutinosa.

Sand dunecommunitiesvary geographicaly: lymegrass
Leymusarenariusisincreasingly common in northern
Britain, growing alongside marram grassin mobile
dunes; wildthymeThymuspolytrichusischaracteristic
of south-west England; and common juniper Juniperus
communis occurs on dunes only intwo locations, both
in Scotland.

Dune grasdand and dunedacks, especialy onthemore
cd careous systems, support awidevariety of colourful
flowering plants, including a number of species of
orchid. Sand dune systems are also very rich in
invertebrates, including butterflies, mothsandburrowing
bees and wasps.

The Sand Dune Survey of Gresat Britain (1993-1995)
gives the total area of sand dunes as 11,897 hain
England and 8101 hain Wales. The ongoing Sand
Dune Vegetation Survey of Scotland indicates that
there may be as much as 48,000 ha of dune and
machair in Scotland, of which 33,000 haisdune. There
are approximately 3000 ha of dunes in Northern
Ireland. Mgjor dune systems are widely distributed
withinthe UK, being found on al English coasts except
the English Channel (other than Sandwich Bay) and the
Thames Estuary. They occur on the north and south
coasts of Wales and in the northern part of Cardigan
Bay. In Scotland dunes are found on dl coasts but are
lessfrequent in the north-west and in Shetland; they are
particularly extensive in the Western Isles and Inner
Hebrides where they are associated with machair. In
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Northern Ireland thelargest dune systemsarelocated
along the north and south-east coasts.

Linkswith other action plans

The machair habitat action planisclosdy related to this
plan with regard to western Scotland, where the two
habitats frequently occur adjacent to each other, and
similar objectives gpply to both. Thelowland heathland
action plan providesobjectivesand actionswhich are
also relevant to heaths on sand dunes.

Thefollowing BAP priority species have significant
populations on sand dunes:

Idaea ochrata cantiana Bright wave moth
Evagetes pectinipes a spider wasp
Cicindela hybrida a ground beetle
Panagaeus crux-major aground beetle
Gentianella uliginosa Dune gentian
Liparis loeselii Fen orchid

Bryum mamillatum Dune thread moss
Bryum neodamense a moss

Bryum warneum a moss

Petalophyllum ralfsii Petalwort

Current factor s affecting the habitat

Erosion and progradation. Unless artificially
constrained, the seaward edges of sand dunes can be
ahighly mobilefeature, though thereisanatural trend
to greater stability further inland. Very few dune
systems arein overdl equilibrium, and amajority of
thoseinthe UK demonstrate net erosion rather than net
progradation; insufficient sand supply isfrequently the
underlying cause. Thereisno particular geographical
distribution of either trend, both normally being present
along any one stretch of coastline, and often within
individua sites. Changes may be cyclical, both
seasondly and over longer periods of time. Landward
movement of mobile dunes often entailsloss of fixed
dune and dune heath habitat, asthe | atter are usualy
stable, or retreat may beimpeded by development; in
afew cases dune systems may move inland where not
artificialy constrained. The net loss of dune habitat in
England to erosion has been estimated as not more than
2% of the resource over the next 20 years.

Falling water tables. Dune slacks support
characteristic communities dependent on a seasonally
high water table, including the formation of temporary
or even permanent ponds. There may be considerable
vaiation in the behaviour of the water table from year
to year, resulting in a stressed ecosystem where only
specidised species can survive. However in some dune
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systems with important dacks, along termfall inthe
water table hasled to loss of the specialist dack flora
and invasion by coarse vegetation and scrub. While
unusualy dry summers may have contributed to this
problem, the long-term causes are believed to beloca
extraction of water and/or drainage of adjacent land
used for agriculture or housing.

Grazing. Intheabsence of human interference, most
stable dunes, with the exception of those experiencing
severe exposure, would develop into scrub and
woodland. The preponderance of grasdand and heath
vegetation on British dunesisdueto along history of
grazing by livestock. Continued grazing is normally
necessary to maintain the typica fixed dune
communities, but over-grazing, particularly when
combined with the provision of imported feedstuffs, can
have damaging effects. A morewidespread problemis
under-grazing, leading to invasion by coarse grasses
and scrub, though rabbits are locally effective in
maintaining ashort turf. Parts of some stabilised dune
systems have been entirely converted to agricultura
use, resulting in almost total |oss of the conservation
interest.

Recreation. Recreation isamgjor land use on sand
dunes. Many dune systems are used extensively by
holiday-makers, mostly on foot but also for parking
carsand in some cases for driving four-wheel-drive
vehicles or motorcycles. Moderate pressure by
pedestrians may causelittle damage, and may even help
to counteract the effects of abandonment of grazing.
However, excessive pedestrian use, as on routes
between car parks and beaches, and vehicular usein
particular, have caused unacceptable erosion on many
dune sites. Many dune systems also support one or
more golf courses. Here much of the origina vegetation
may beretained in the rough, but the communities of
thefairways, and particularly the greensand tees, are
often severely modified by mowing, fertilising and re-
seading. Fragmentation of dune systemsby golf courses
makes grazing management much more difficult.

Sea defence and stabilisation. Many dune systems
are affected by sea defence works or artificial
stabilisation measures such assand fencing and marram
planting. These practices are particularly prevaent on
themoredevel oped coastlineswheredrifting sand may
be perceived as a threat to urban or holiday
developments. While carefully applied dune
management measures can hel p to counteract severe
erosion which may threaten the existence of a dune,
engineered defence systems usualy reduce the
biodiversity inherent in the natural dynamism of dune
systems, and may cause sediment starvation down-
drift. UK dunes as a whole suffer from over-
stabilisation and poor representation of the mobile
phases.
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Beach management. The seaward accretion of dune
systemstakes placethrough theaccumulation of wind-
blown sand caught by plants or debris aong the
driftline; the initial accumulations are colonised by
pioneer plant species and form embryo dunes. On
some heavily used beachesthis processisinhibited by
pressure of pedestrian or vehicular traffic, or by beach
cleaning using mechanica methods, wheretheorganic
nuclei for sand deposition may be removed. These
factorsmay removethe minor obstacleswhichwould
catchthesand initidly, or destroy the embryo dunesat
an early stagein their formation. In either case adune
systeminalocationwherethephysical conditionsexist
for accretion may actually be static or eroding.

Forestry. Afforestation of dunesisnot asprevaentin
Britain asitisin partsof continental Europe, butina
few locationsit hashad amgjor effect onlarge areas of
dune landscape. Some sites hold large conifer
plantations which have the effect of suppressing the
dune vegetation communitiesand lowering thewater
table. However, both routine fellings and permanent
removal of conifers have shown thet vegetation closeto

the original can be restored in arelatively short time.

Military use. During the Second World War the
majority of dune systems were used for the
construction of defensive installations, for military
training or both. The resultant widespread erosion had
asevereeffect on dune vegetation which has since been
reversed by protective measuresand natural recovery.
A significant number of major dune systems,
particularly in Scotland, are still used for military
training, but fortunately most retaingood dune habitat.
Military use can be beneficia in restricting other
activities or developments.

Owner ship. A subgtantia proportion of the UK coast
is in the ownership of Government
Departments/Agencies or voluntary conservation
bodies, though the degree of influence over
management is variable due to legal complexities.

Other human influences. Sand duneshave also been
affected in the past by housing developments, industrial
development, waste tips on or adjacent to them, fly
tipping and sand extraction. Indirect effectson dunes
include atmospheric nutrient deposition, and coastal
squeeze due to rising sea levels and increased
storminess. The potential for dredging and marine
aggregate extraction, through the disruption of coastal
processes, to havecumulativeand long-term effectson
sand dunesis an areafor further investigation.
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Current action

Legal status

A largeproportion of thesand duneresourceinthe UK
isdesignated as SSSI, or ASS| in Northern Ireland. Of
121 sites in England surveyed between 1987 and
1990, 56 werewhally or dmost wholly designated, and
another 23 were partly designated. In apartial survey
of Scottish dunes, 24 of the 34 sites surveyed were
designated as SSSI. In Wales, 24 of the 49 sites
surveyed weredesignated as SSSI. InNorthern Ireland
10 of the 26 sitessurveyed were designated asASSls
with afurther 4 sites as pASSIs. Twenty one sitesin
the UK have been selected as candidate SACs under
the EC Habitats Directivefor their sand dunefeatures.

Management, resear ch and guidance

The UK Government has set out its commitment to
sustainable management of the coast in anumber of
publications. Theseinclude DETR’ sPolicy Guidelines
for the Coast and Planning Policy Guidance -
Coadtal Planning (PPG 20), SO’s Coastal Planning
(NPPG 13), and WO’ s Coastal Planning (Technical
Advice Note 14). DoE(NI)’s Planning Strategy for
Rural Northern Ireland has provisions relating to
development, access and conservation of the coast.
MAFF and NAW have a so produced a Srategy for
Flood and Coastal Defence in England and Wales
and DETR has produced Coastal Zone Management
- Towards Best Practice. Shoreline Management
Plans, which have sofar been compiledfor only part of
the UK, arelikedly to play anincreasingly important role
in the future management of soft coasts.

DETR's Coastal Forum was set up in 1994; similar
forahaverecently beeninitiated in Scotland and Wales,
and one isexpected shortly in Northern Ireland. The
country nature conservation agencies havetheir own
coastal foraor initiatives (Estuaries|nitiative, England,
and Focuson Firths, Scotland). InWaesapartnership
of coadtal practitioners (Afordir) has been established.
Moregenerd countrysidemanagement initiativesoffer
sand dune management options. Between 1993 (when
separate records for sand dunes began) and the end of
1998, 397 ha were entered into Countryside
Stewardship in England.

TheEU LIFE programmelmplementing strategiesin
Irish beach and dune management: involvement in
sustainable coastal development forms part of the
EU demonstration programme on integrated coastal
zone management.
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Many NNRs, SSSIs and ASSIs with fixed dune
vegetation are managed by grazing with domestic
livestock. Prominent examplesincludethe Sefton Coast
and Sandscale Haws in England, Tentsmuir in Fife,
Newborough in Wales and Murlough Dunes in
Northern Ireland. Many of the larger and/or more
heavily visited dune sites are managed as nature
reserves or country parks, or fall within designated
Heritage Coasts, such sitesusudly have the benefit of
awardenvranger service providing postive conservation
management such as scrub control, control of damaging
activitiesand interpretive and educational services.
Many sand dune sites benefit from protective
ownership by NGOs, such as the National Trust.
CCW has initiated a draft Site Management
Framework in order to rationalise sand dune
management onacountry-widebass. Therehavebeen
recent initiatives to encourage management of golf
courseson sand dunesin away thatis sympathetic to
theconservationinterest. A magjor dune management
initiative financed by the EU LIFE project is currently
under way on the Sefton Coast.

The networks of the European Union for Coastal
Conservation and Eurosite have helped to promote a
number of international conferencesandfield meetings
on dune management in recent years, resulting in
valuable exchanges of views and experience among
dune managers from maritime nations. The European
Golf Association Ecology Unit has promoted
sympathetic management of dune golf links.

The Sand Dune Survey of Greet Britain wasinitiated in
1987 and providesinformation on the vegetation and
current management of dl Sgnificant dunesystems. Full
results have been published for England and Wales,
while the Scottish survey is currently being completed
and final results will be published in 2000.

Action plan objectives and proposed
targets

Protect the existing sand dune resource of about
54,500 hafrom further | ossesto anthropogenic factors,
whether caused directly or indirectly (eg by seadefence
schemes affecting coastal processes).

Offset the expected net losses due to natura causes of
about 2% of the dune habitat resource over 20 years
by encouraging new dunes to accrete and where
possible by allowing mobile dune systems to move
inland.

108

4.3

4.4

4.5

5.1

511

512

513

514

5.2

521

Seek opportunitiesfor restoration of sand dune habitat
lost to forestry, agriculture or other human uses. A
target figure of up to 1000 hato be reingtated by 2010
(to bereviewed asaresult of theinventory proposedin
5.5.1) is suggested.

Encourage naturad movement and development of dune
systems, and control natural succession to scrub and
woodland where necessary.

Maintain dune grasdand, heath and lichen communities
on the majority of dune systems; Atlantic dune
woodland should be created on up to five carefully
selected sites.

Proposed action with lead agencies
Policy and legislation

Deveop and promote planning policies and procedures
whichwill aimto prevent further losses of sand dune
habitat to development and exploitation and minimise
themwherethey areunavoidable. (ACTION: DETR,
DoE(NI), NAW, SE)

Deveop and promote agri-environment schemeswhich
will encourage restoration and sustainable management
of dune habitats. (ACTION: CCW, DANI, MAFF,
NAW, SE)

Develop and promote incentives to encourage the
management and restoration of landward transitional
dunehabitatsand whereappropriateto allow landward
movement of dunes, especialy where there are
seaward losses due to sea level rise. (ACTION:
DETR, DoE(NI), MAFF, NAW, SE)

Develop and promote coastal zone management
policies which alow the maximum possible free
movement of coastal sediment and pay full regard to
the conservation of sand dunes. Includein Shoreline
Management Planswhere they have aroleto play in
flood defence. (ACTION: DETR, DoENI, MAFF,
NAW, SE)

Site safeguard and management

Notify by 2004 any remaining areas of sand dune
habitat which meet nationd criteriaas SSSI and ASSI
and ensure appropriate management of designated
sites. (ACTION: CCW, EHS, EN, SNH)
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Use positive management agreements where
appropriate to encourage sustainablegrazing of sand
dune SSSIs and ASSIs, and other dunes where
possible. (ACTION: CCW, DANI, EHS, EN, MAFF,
NAW, SE, SNH)

Encourage golf course management policies and
practiceswhich are sympathetic to the floraand fauna
of sand dune systems. (ACTION: CCW, EHS, EN,
SNH)

Promote and encourage the restoration of open dune
vegetation on afforested dune systems. (ACTION:
CCW, EN, FA, FE, SNH)

Promote and encourage the restoration of dune
vegetation on dune systems used for arablefarming or
agriculturally improvedgrassand. (ACTION: CCW,
DANI, EHS, EN, MAFF, NAW, SE, SNH)

Monitor and regulate water abstraction and land
drainage schemes which might affect water tablesin
sand dune systems, and promote remedid action where
necessary. (ACTION: EA, DANI, MAFF, NAW, SE)

Discourage unnecessary stabilisation of dl dunes, and
where appropriate promote managed destabilisation
measures on over-stabilised dunes. (ACTION: CCW,
EHS, EN, SNH)

Support beach management strategies which encourage
the protection of the seaward fronts of dune systems
from unsustainable pressure by pedestrian or vehicular
traffic, and discourage the use of mechanical beach
cleaning closeto dunefronts. (ACTION: CCW, EHS,
EN, LAs, SNH)

Advisory

Where appropriate, promote and develop
demonstration sites for the restoration of dune
vegetation on dune systemswhich have been converted
to forestry or agriculture. (ACTION: CCW, DANI,
EHS, EN, FA, FE, MAFF, NAW, SE, SNH)

Encourage the appropriate management of sand dunes
by preparing and disseminating updated guidance
material. (ACTION: CCW, EHS, EN, SNH)

Ensureall relevant agri-environment project officers
and membersof regiond agri-environment conservation
groupsareadvised of thelocation of existing examples
of this habitat, its importance and the management
requirementsfor itsconservation. (ACTION: DANI,
MAFF, NAW, SE)
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5.5.6

5.6

5.6.1

Make useof the potentia provided by existing estuary
management partnershipsintaking forward theactions
of this plan (CCW, DETR, EA, EN, LAs, MAFF,
SNH)

International

Promote the exchange of information on sand dune
ecology and management among European maritime
states through organisations such as the European
Union for Coastal Conservation and Eurosite.
(ACTION: CCW, EHS, EN, JNCC, SNH)

Ensure lessons from EU LIFE projects are widely
disseminated and incorporated into good practice.
(ACTION: CCW, IJNCC, EN, Sefton Coast LIFE
Project)

Monitoring and research

Compile by 2002 an inventory of the desirability,
feasibility and priority of Sitesfor sand dunerestoration
from forestry and agriculture, and for the devel opment
of Atlantic woodland. (ACTION: CCW, EHS, EN,
SNH)

Identify suitable locations and methods for dune
activation (ACTION: CCW, EN, SNH)

Co-ordinateinformation on changesintheextent and
quality of the sand duneresourcein the UK in order to
enable effective monitoring of the objectives of this
plan. (ACTION: CCW, EHS, EN, JNCC, SNH)

Continue research into the use of remote sensing for
monitoring soft coast habitats. (ACTION: EA)

Promoteresearchinto thecausesof faling water tables
in sand dune systems. (ACTION: EA)

Promote research on the effects on sand dunes of
indirectinfluencessuch asnitrogen deposition, climate
change and sealevel rise. (ACTION: CCW, EHS,
EN, SNH)

Communications and publicity

Raise public awareness of the essential mobility of soft
coastsand theva ueof maintaining unrestricted coastal
processes. (ACTION: CCW, EHS, EN, SNH)



5.6.2  Promoteawarenessof theimplicationsof thepolicies
outlined in this plan among decision-makers.

(ACTION: DETR, DoE(NI), MAFF, NAW, SE)
Costings

6.1 Thesuccessful implementation of thishabitat actionplan
will have resourceimplicationsfor both the public and
private sectors. The datain thetable below provide an
estimate of the current expenditure on the habitat,
primarily through agri-environment schemes, and the
likely additiona resource coststo the public and private
sectors. These additional resource costs are based on
the annual average over 5 and 10 years. The total
expenditurefor thesetimeperiodsisaso given. Three-
quarters of the additiona resourcesarelikely tofal to
the public sector.
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M achair
Habitat Action Plan

Current status

Physical and biological status

Machairisadistinctivetypeof coastal grassand found
in the north and west of Scotland, and in western
Ireland. It is associated with calcareous sand, blown
inland by very strong prevailing winds from beaches
and mobile dunes. The Gaelic word Machair isthe
only name for this mgjor habitat typein Britain.

Initsdtrict sense, ‘machair’ refersto ardatively flat and
low lying sand plainformed by dry and wet (seasonally
waterlogged) short-turf grasdandsaboveimpermesble
bedrock, a habitat termed ‘machair grassland'.
However, machair can also cover the beach zone,
mobile and semi-fixed foredunes, dune slacks, fens,
swamps, lochs(someof them brackish), saltmarsh, and
sand blanketing adjacent hilld opes, together forming the
‘machair system’. It is also often associated with an
inland trangition to heath and mire termed ‘ blackland’
which caninclude sand-affected peatland. Thoughthis
action plan principally addressesthe machair grasdand,
thisisanintegral part of the wider machair system so
the plan must consider the former inthe context of the
latter.

Itisestimated that ‘ machair grassland’ isrestrictedto
about 25,000 hain world-wide extent, with 17,500 ha
in Scotland and the remainder in western Ireland, so
that world distribution is very restricted. The largest
extentsin Scotland areintheWestern 19es (10,000 ha,
mainly in the Uists), Tiree and Coll (4000 ha), Orkney
(2300 ha) western Scottish mainland (1000 ha) and
Shetland (180 ha). Thefull (globd) geographica extent
of thewider ‘machair systems' isbelieved to beinthe
region of 40,000 ha, with some 30,000 hain Scotland
and 10,000 hain Ireland.

Machair grassland plainsarecomplex featuresinterms
of origin, development, processes, local habitat types
and management. They areformed from sand blown
inland following the periodic breskdown of foredunes
above the beach and contain amosaic of wet and dry
grasdand communities. Thesearerdatedtograzingand
tillage history superimposed upon gradients of surface
stabilisation, soil acidity, and salinity which are
controlled by local sand blow, water-tablefluctuation
and micro-topography, giving rise to highly complex
habitat mosaics. Some plant communitiesarelargely
restricted to western and northern Scotland.
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Machair hasavery long history of management by loca
communitiesover several millennia In recent timesthis
hasinvolvedamix of seasond extensivegrazing (mainly
by cattle, with pasturesrestedin the summer) and low-
input low-output rotational cropping based on
potatoes, oats and rye. A very small area of beer
barley is aso cultivated. This traditional mixed
management sustains varied dune, fallow and arable
weed communitieswhich offer in someareas superb
displays of flowering colour across wideexpanses of
unfenced land in summer. The periodic ground
disturbance and seasonal absence of stock supports
very important breeding wader populaions. Thewider
machair system has arich invertebrate fauna. This
traditiond agricultureisassociated mainly withthe Uists
and Tiree; outside these areasthere has been amarked
declineinsuchland management with acorresponding
declineinwildlife.

No plant sub-communities of the National Vegetation
Classification are confined to machair, but the two most
indicativearethe Festucarubra-Galiumverumfixed
dunegrassand, Ranunculusacris-Bellis perennissub-
community of dry machair (SD8d) and the Festuca
rubra-Galium verum grassland, Prunella vulgaris
sub-community of wet machair (SD8e).

Few rare plant speciesarelargely restrictedto machair
systems. Exceptions are the slender naiad Najas
flexiliswhichisstrongly associated with machair lochs,
some pondweeds, Potamogeton spp and their
hybrids, and the endemic orchid Dactylorhiza majalis
scotica. Thisenvironment is moreimportant as one of
thelast areasin Britain supporting old field successions,
some of which are acentury or more old. The great
complexity and diversity of habitats and plant
communitieswithin machair systemsisalso aspecia
feature. Two nationally scarce birds, corncrake Crex
crex (whichisglobally threatened) and corn bunting
Miliaria calandra, are noted birds of machair systems.
The machair breeding wader populations of the Uigts,
Tireeand Call are claimed asthemost important in the
north-west Pal aearctic. Notabl einvertebratesinclude
the belted beauty moth Lycia zonaria, and thenorthern
colletes Colletes floralis.

Thereisavery strong associ ation between traditional
land useand crofting communities. Machair isaliving,
culturd landscgpe and much of its conservation vaueis
dependent on the maintenance of viable crofting
agriculture based on low-input shifting cultivation.
Machairishighly susceptibletoagricultura modification
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andisparticularly sengtiveto changesin grazing, sand
and shingle extraction, and recreationa impact.

Linkswith other action plans

Machair grasdandisanintegrd part of awider machair
system comprising sand dunes, saltmarsh, coastal
lagoons, openwatersand marshes, and theaction plans
for these related habitats should be considered when
planning management. A degree of sand movement is
essential to maintenance of the machair habitat.

Thefollowing BAP priority species have significant
populations on machair:

Alauda arvensis Skylark

Crex crex Corncrake

Miliaria calandra Corn bunting

Protapion ryei abeetle

Bombus distinguendus Great yellow bumble bee
Colletes floralis Northern colletes

Najas flexilis Slender naiad

Potamogeton rutilus Shetland pondweed

Current factor s affecting the habitat

Earlier cutting of grass for silage rather than hay
reduces seeding by flowering plants and destroysthe
nests of characteristic birds such as the corncrake.

‘Improvement’ of machair grassland by re-seeding,
drainage and stock feeding, can reduce sward species
diversity aswell ashabitat diversity over awider area

Social changesin crofting, resulting in heavy al-year
grazing of machair grasdands as part of aswitch from
arableto stock grazing, and from cattle to sheep as
predominant stock, reduces sward species diversity
and the ahility of plantsto flower, set seed and provide
cover for breeding birds.

Under-grazing and poor management of seasonal
grazingallowsrank, weedy and species-poor grassand
to develop.

Predation of breeding birds by introduced species (ferd
mink and feral ferret/polecat in Lewis and Harris,
hedgehog and fera ferretsin the Uists).

Stock-induced erosion dueto accessto foredunesand
beach, creates blow-outsin outer dune crests, on steep
slopes, and around areas used for shelter.
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Coadtlineretreat duetorising sealevelsand possibly
increasingstorminess, producesextensives ow erosion
of the outer dune or machair grasdand edgewhich can
be accelerated by stock damage.

Sand extraction from internal dunes and machair
disrupts habitat zonations and water-table relationships.

Sand and shingle extraction from the beach zone
increasesthe rate of coastal retreat of the dune edge
and reduces available sand for blowing inland.

Poor recreational management, especially in some
areas used for caravanning and camping, initiates
erosion and accelerates coastal edge retreat and
grassland sward change.

Current action

Legal status

Approximately 80% of the Scottish machair areais
notified as SSSI and some 50% is notified as or may
become Special Protection Area(SPA) under theEC
BirdsDirective. ‘Machair’ islisted asahabitat typein
Annex 1 of the EC Habitats Directiveand 16 SSSIsfdll
within proposed machair Special Areas of
Conservation (SACs), amounting to about half thearea
of the habitat, and overl gpping subgtantialy with SPAs.
A few SSSIs are designated as Wetlands of
Internationa |mportance under theRamsar Converttion,
comprising perhaps 5% of the area of the habitat. One
siteisaMan and Biosphere Reserve. Three sitesare
managed as NNRs by SNH with further machair in
RSPB reserves. The coastal edge of much machairin
the Uists is protected as Geological Conservation
Review sites, indicating its geomorphological
importance.

The proportion of protected machair in Scotland is
unknown because total machair extent isuncertain. In
the Western Isles recent survey shows 4770 ha of
designated dune and machair habitat which is 46% of
thevegetated blown sand resource (excluding machair
loch area).

Much of themachair areain Scotland is crofted land,
enjoying uniqueformsof management and land tenure
since the passing of the Crofting Act of 1886 and
subsequent legid ation, consolidated under the Crofters
(Scotland) Act 1993. Habitat management proposals
for conservation must be tailored to crofting
requirementsto besuccessful, especialy sincemuch of
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Commercia extraction of sand from machair is now
under planning control, but sand extraction for
agricultura use (including the croft house) is‘ permitted
development’ and does not require planning
permission, andin someof themore densely populated
crofting areastheremay beextensive unregul ated sand
extraction.

Environmental Impact Assessment is a statutory
requirement for certain proposed devel opmentswhere
there is likely to be a significant effect on the
environment.

Management, resear ch and guidance

Thelargest conservationinitiativehasbeen under ESA
schemesfor the Uists, Benbecula, Barraand Vatersay,
and the Argyll Idands. Further environmenta work is
included under the SOAEFD/Objective One
Agricultural Business Improvement Scheme. SSSI
management agreementsareimportantin most of the
best machair areas. Machair outside ESAs may now
benefit from theintroductionin 1997 of the Countryside
Premium Scheme to Scotland.

In 1992 RSPB joined with SNH and the Scottish
Crofters Union to set up and administer a Corncrake
Initiative which now operates throughout the range of
thebirdin Scotland, providing financial incentivesto
delay mowing of meadows containing corncrakes,
some of which are on the machair. Incentives are also
provided in some areas to encourage early cover.

SSSI and ESA management agreements are used to
regulate grazing, sometimes attempting to reduce
socking leves, though thisiscomplicated by rabbits. In
some cases, as on some offshoreidands, management
agreements may be required to ensure that grazing does
not cease.

More comprehensive work on machair problemsis
lacking and there has been a notable lack of applied
research on land management. Recent Western Isles
initiatives including surveys of environmental
archaeology, vegetation and coastal erosion, have
started to address this problem.

The Scottish Office has set out its commitment to
sustainable management of the coast in its National
Planning Policy Guideline 13, Coastal Planning.
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Action plan objectives and proposed
targets

The targets set in this plan are judgements based on
current but incompl ete information.

Maintain existing extent of machair.

Restore improved machair grassland to traditional
mixed management with no over-grazing. Aim to
reduce improved grassland extent by 30% by 2010,
with concomitant reductionsin stocking levelsto avoid
over-grazing of machair.

Promote increased use of cattle as principal stock as
part of new practices.

Apply appropriate remedial methods to 50% of sites
currently suffering severe over-grazing by 2005 and
100% by 2010.

Restoremachair habitat and management to large sites
degraded by sand extraction inthe Western Ilesand
Orkney by 2010 (for sites with exhausted sand
reserves or no further planning permission).

Restore areas previously cultivated by traditional
methods to rotational cultivation in association with
cattle production, increasing cultivated areaby 20% by
2005.

Proposed action with lead agencies
Policy and legislation

By 2000 (but following the wider evaluation of ESA
schemes) evaluate the success of current ESA and
other schemes covering machair in maintaining nature
conservation interest and assess the need for
modificationsto measuresand payments. (ACTION:
SE)

Evduatetheimplicationsof agriculturd policiesin Less
Favoured Areas for machair management and change
as appropriate. (ACTION: SE)

Take account of the conservation requirements of
meachair in devel oping and adjusting agri-environment
schemes. (ACTION: SE)

Promote and develop agri-environment incentive
schemes to benefit machair, to enable the targets for
management and habitat improvement to be met.
(ACTION: LAS, SE, SNH)
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Encourage the adoption of policiesinloca and regiond
plans, including coasta zonemanagement strategiesand
Shoreline Management Plans, which promote the
conservation of machair and support sensitive
husbandry by the owners and managers of machair
land. (ACTION: LAs, SE)

Support locd initiativesto produce audits of machair
condition and conservation development plans by
2010. (ACTION: Crofters Commission (CC), LAS)

Monitor theimpacts of introduced predators on native
machair species. (ACTION: SE, SNH)

Site safeguard and management

Designate those machair sitesthat qualify as Specia
Protection Areas or Specia Areasfor Conservetion by
2004. (ACTION: INCC, SE, SNH)

Review the extent of SSSI coverage by 2002 and
consider notifying further sites as necessary to fill
significant gapsin therange of machair habitat types.
(ACTION: SNH)

Promote the uptake of agri-environment measuresand
management agreementswith ownersand occupiersof
machair. (ACTION: SE, SNH)

Encourage stock ownerson crofting common grazings
to co-operatein areview of grazing management and
implementation of changes to improve the natura
heritage interest. (ACTION: CC, SAC, SE, SNH)

Implement management measuresto control introduced
predators where appropriate. (ACTION: SE, SNH)

Develop arangeof stock grazing practicesdesigned to
improve plant, bird and invertebrate diversity.
(ACTION: SE, SNH)

Develop demongtration schemesaimed at meeting the
objectives identified in 4.2 and 4.3 by 2005.
(ACTION: SE, SNH)

Advisory

Support and encourage local initiatives to provide
advisory booklets, information and other servicesto
ownersand managers of machair, including advice on
recrestiona management. Particular atention should be
givento information appropriate for crofting, the most
important form of machair management. (ACTION:
LAs, SE, SNH)
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Encourage the establishment of strategically |ocated
management demonstration projects, including L ocal
Nature Reserves. (ACTION: LAs, SNH)

Encouragethemodification of management of existing
nature reserves for demonstration purposes.
(ACTION: LAs, SNH)

Initiate and encourage participation intraining courses
appropriatetothe management of machair. (ACTION:
SE, SNH)

Create a Machair Working Group to review best
management practices, machair restoration and
associated advisory literature. (ACTION: CC, LAS,
SE, SNH)

Establish good practice guidelines for recreationa
management, including restoration of current damage
and development of new sites. Aim to improve
recreational management of machair in at least five
demongtration sitescurrently suffering major damageby
2010. (ACTION: SNH)

Ensure dl relevant SE staff and advisersinvolved in
ddliveringagri-environment schemesareinformed of
thelocation of existing examples of this habitat, its
importance and the management requirementsfor its
conservation. (ACTION: SNH)

International

Encourage comparison of surveysin Scotland and the
Republic of Ireland to determinethe extent and status
of machair sothat theinternational statusof the habitat
may be fully determined. (ACTION: INCC, SNH)

Initiate a comprehensive review of machair habitat,
management and conservationin Europe. (ACTION:
JNCC, SNH)

Support the networking of management techni ques,
conservation strategiesand gppliedresearchrelating to
machair environments. (ACTION: JINCC, SNH)

Monitoring and resear ch

Clarify the extent, distribution, composition, recent
history and status of machair habitats in Scotland
through analysisof existing dataand further systematic
survey work, as necessary to enable effective
monitoring of the objectives of this plan. (ACTION:
SNH)
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Support research into the best ways of integrating
agriculture (using crop and stock dataat the individua
croft and field scale), other herbivores (especially
rabbits, geese and deer) and nature conservation on
machair for effective conservation management.
(ACTION: DCS, SE, SNH)

Support research into socio-economic aspects of
machair to support crofting communities. (ACTION:
SE, SNH)

Support research into optimal methods of restoring
diversity of the speciesand communitiesto 'improved’
machair grasdand, including grazing management,
nutrient stripping techniques and seed-bank
manipulation. (ACTION: SE, SNH)

Support research into methods of monitoring the
conservation qudity of major machair habitats based on
plant, bird and invertebrate attributes, applying results
to sites used for best practice demonstrations,
improved management and habitat restoration.
(ACTION: JNCC, SE, SNH)

Support researchinto the sediment budget of machair
systems, the likely changes in coastal erosion and
accretion to result from sea level rise, and the
implications of environmental change for machair
habitats and their crofting communities to 2050.
(ACTION: JNCC, SNH)

Monitor restoration of areaswith ahistory of machair
erosion, bothfrom excessivegrazing and recreationa
damage. (ACTION: SE, SNH)

Evduate thethreat of coastd erosion to machair habitat
and management in a least three strategically important
sites by 2002. (ACTION: SNH)

Implement stock control measures and dune
stabilisationin at least 20 sites by 2010 to reduce the
role of stock in accelerating the rate of machair retreet.
(ACTION SE, SNH)

Communications and publicity

Encourage the making of a documentary and
publication of populist articles on the wildlife and
management of machair to foster public appreciation of
thehabitat. These should focusontheinterdependence
of landscape, wildlife and the crofting/farming
communities managing the land. (ACTION: JNCC,
SNH)

115

6. Costings

6.1 Thesuccessful implementation of thishabitat actionplan
will have resourceimplicationsfor both the public and
private sectors. The datain thetable overleaf provide
an estimate of the current expenditure on the habitat,
primarily through agri-environment schemes, and the
likely additional resource cogtsto the public and private
sectors. These additional resource costsare based on
the annual average over 5 and 10 years. The total
expenditurefor thesetimeperiodsisaso given. Three-
quarters of the additiond resourcesarelikely to fal to
the public sector.
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Costingsfor machair

Current expenditure | 1st 5yrsto2004/2005 | Next 10yrsto
2014/2015
Current expenditure /£000/Yr 127.6
Total average annual cost /£000/Yr 200.8 354.8
Total expenditureto 2005/£000 1004
Total expenditure 2005 to 2014/£000 3548
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Coastal vegetated shingle
Habitat Action Plan

Current status

Physical and biological status

Shingleisdefined assediment with particlesizesinthe
range 2-200 mm. It isa globally restricted coastal
sediment typewithfew occurrencesoutsidenorth-west
Europe, Japan and New Zealand. Shingle beaches are
widely distributed round the coast of the UK, where
they devel op inhigh energy environments. In England
and Walesit is estimated that 30% of the coastlineis
fringed by shingle. However mogt of thislength consists
of simplefringing beaches within the reach of storm
waves, where the shingle remains mobile and
vegetation is restricted to temporary and mobile
strandline communities.

Shinglestructurestaketheform either of spits, barriers
or barrier islands formed by longshore drift, or of
cuspatefordandswhereaseriesof parale ridgespiles
up against the coastline. Someshinglebarsformedin
early post-glacia timesarenow partly covered by sand
dunes as a result of rising sea levels leading to
increased deposition of sand.

The origin of coastal shingle varies according to
location. In southern England, much of it is composed
of flint eroded out of chak cliffs. Shingle deposits of
Ice Age originlying on the sea bed may be reworked
by wave action and redeposited or moved by
longshore drift dong the coadt. In northern and western
Britain, shingle may derive from depositstrangported to
the coast by rivers or glacia outwash. Shingle
structures are of geomorphological interest.

The vegetation communities of shinglefeatures depend
on the amount of finer materials mixed in with the
shingle, and on the hydrological regime. Theclassic
pioneer specieson the seaward edgeinclude seakale
Crambe maritima, sea pea, Lathyrus japonicus,
Babington’ s orache, Atriplex glabriuscula, sea beet,
Beta vulgaris, and seacampion Sleneuniflora; such
species can withstand exposureto sat spray and some
degree of burial or erosion. Further from the shore,
where conditions are more stable, more mixed
communities develop, leading to mature grassiand,
lowland heath, moss and lichen communities, or even
scrub. Some of these communities appear to be
specific to shingle, and some are only known from
Dungeness. Onthe pardlel ridges of cugpate fordands,
patterned vegetation devel ops, due to the differing
particlesizeand hydrology. Someshinglesitescontain
natural hollowswhichdevel opwetland communities,
and smilar vegetation may develop asaresult of gravel
extraction.
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Shingle structures may support breeding birdsincluding
gulls, waders and terns. Diverse invertebrate
communitiesarefound on coastal shingle, with some
species restricted to shingle habitats.

Shinglestructuressufficiently stableto support perennia
vegetation are acomparatively rarefeatureeveninthe
UK. Themgjor vegetated shinglestructuressurveyed
in 1987-1991 by Sneddon and Randall totalled some
5000 hain England, 700 hain Scotland and 100 hain
Wales. Dungeness, in southern England, isby far the
largest site, with over 2000 haof shingle, and thereare
only five other structures over 100 hain extent inthe
UK. The main concentrations of vegetated shingle
occur in East Angliaand onthe English Channel coadt,
in north-east Scotland, and in north-west England and
south-west Scotland. The Welsh coast hasa number of
small sites. This habitat is poorly represented in
Northern Ireland, where the key steisBallyquintinin
County Down.

Linkswith species action plans

Thefollowing BAP priority species have significant
popul ations on vegetated shingle sites: toadflax brocade
Calophasia lunula, white spot Hadena albimacula,
gtinkinghawk’ s-beard Crepi sfoetida, small-flowered
catchfly Slene gallica, endemic sea lavenders
Limonium spp, red hemp-nettle Galeopsis
angustifolia, brown-banded carder bee Bombus
humilis, large garden bumble bee Bombusruderatus,
short haired bumble bee Bombus subterraneus, and
the hopper Aphrodes duffieldi. Wetlands within
shinglesitesared soimportant for thefollowing species
medicind leech Hirudo medicinalis, and greet crested
newt Triturus cristatus.

Current factor s affecting the habitat

Sediment supply. The health and ongoing
development of a shingle feature depend on a
continuing supply of shingle. This may occur
sporadically asaresponseto storm eventsrather than
continuoudly. It is frequently lacking owing to
interruption of coastal processes by coast defence
structures, by offshore aggregate extraction or by
artificial redistribution of materia within the site (eg
Dungeness). Attempts have been made to rectify the
Situation by mechanica reprofiling, whichislikey tofail
inthelongrun becauseit does not addressthelack of
new material, or by beach recharge.

Natural mobility. Shinglefeaturesarerarely stablein
the long term. Many structures exhibit continuous
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longshoredrift, and ridgeslying pardlel to the shoreline
tend to berolled over towardsthe land by wave action
in storm events. Thismovement has aknock-on effect
onlow-lying habitats behind theshingle. Movement is
likely to be accelerated by climate change resulting in
sea level rise and increased storminess.

Explaitation. Shingle structures have been regarded as
a convenient source of aggregates, and have been
subject to varying degrees of extraction resulting in
severe dteration of morphology and vegetation (eg
Dungenessand Spey Bay) or dmost total destruction
of major parts of the feature (eg Rye Harbour).
Indudtrid plant, defenceinfrastructureand even housing
have been built on shinglestructures (eg Dungeness,
Orfordness, Spey Bay), destroying vegetation and
ridge morphology. At Dungenesswater is abstracted
fromthegroundwater system; thereissomeevidence
of drought stress on thevegetation, but it isdifficult to
digtinguish the effects of water abstraction from those
of gravel extraction.

Access. Shinglevegetationisfragile; thewear and tear
caused by accesson foot, and particularly by vehicles,
has damaged many sites. The causesinclude military
use, vehicle access to beaches by fishermen, and
recreational use. Such disturbance can also affect
breeding birds.

Grazing. In a few cases areas of shingle were
traditionally grazed, but this management has now
largely ceased, leading to domination by willow carr on
wetlands and changes to vegetation structure. The
impacts of removal of grazing on breeding birdsand
other shingle species are not fully understood.

Current action

L egal status

Vegetated shingleisarare habitet; al major examples
and many minor ones havetherefore been notified as
SSSIsor ASSIs. Many are also declared asNNRs or
LNRs, or areowned by voluntary conservation bodies.
Vegetated shingle islisted as a habitat type under
Annex | of the EC Habitats Directive (‘ Perennial
vegetation of stony banks'), and fivesitesin England
and two in Scotland are proposed as SACs. Three of
the former have also been submitted or classified as
SPAs under the EC Birds Directive.

M anagement, resear ch and guidance

Shingle sites which are reserves and/or hold
designations receive some protection from further
damage, but many of them have been damagedin the
past, and thereis little positive management of the
habitat. Itisoftenimpossibleto control recreationd use
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by third parties. The main exception is Orfordness,
which was acquired by theNationa Trustin 1993 and
isacandidate SAC. Here, EU LIFE funding has been
obtained for rehabilitation of the Ste and experimental
re-creation of the ridge system, and public accessis
being controlled. Themanagement planfortheMoD’s
holding on Dungeness proposes positive measures for
the re-establishment of vegetation.

A survey of the mgjor vegetated shinglestructures of
Great Britainwascommissionedby NCCin1987. The
results were published by INCC in 1993 and 1994,
and compriseanew classification of shinglevegetation
and descriptions of al mgjor and many minor vegetated
shingle sites.

The UK Government has set out its commitment to
sustai nable management of the coast in anumber of
publications. Theseinclude DETR’ s(formerly DoE)
Policy Guidelinesfor the Coast and Planning Policy
Guidance - Coastal Planning (PPG 20), and SO's
Coastal Planning (NPPG 13). A Coastal Planning
Technical Advice Note has been prepared for Wales.
DoE(NI)'s Planning Strategy for Rural Northern
Ireland has provisons relating to development, access
and conservation of the coast. MAFF and the Welsh
Office have a'so produced a Srategy for Flood and
Coastal Defencein England and Walesand DETR
has produced Coastal Zone Management - Towards
Best Practice. DETR’s Coastal Forum was set up in
1994; similar fora have recently been initiated in
Scotland and Wales, and one is expected shortly in
Northern Ireland.

Environmental Impact Assessment is a statutory
requirement for certain proposed devel opmentswhere
there is likely to be a significant effect on the
environment.

Action plan objectives and proposed
targets

Targets will depend on the results of research and
testing.

Prevent further net loss of existing vegetated shingle
structures totalling about 5800 ha. (However local
gainsandlossesdueto storm eventsoccur sporadically
and should be accepted provided that the nationd and
regional resources are maintained overall.)

Prevent, where possible, further exploitation of, or
damage to, existing vegetated shingle sites through
human activities, and maintain the quality of existing
plant and invertebrate communities which are currently
in favourable condition.
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Achievetherestoration, where possible, of degraded
or damaged habitats of shingle structures, including
landward transitions, where such damage has been
extensive and natural recovery is not likely to be
initiated, by 2010.

Proposed action with lead agencies
Policy and legislation

Permit as far as possible the natural movement of
coastal sediments through coastal processes which
maintain shingle structures in favourable condition,
including the natural landward movement of shingle
banks. (ACTION: CCW, DETR, DoE(NI), EN,
MAFF, NAW, SE, SNH)

Continuethe current presumption againg the extraction
of thesub-tidal shingleresourcesunlessenvironmental
and coastal impact concerns, including those affecting
coagtal shinglestructuresand future supply of material
to shingle shordlines, can be satisfactorily resolved.
Continue to seek opportunities for the revocation or
surrender of existing licences where appropriate.
(ACTION: CEC, DETR, DoE(NI), NAW, SE)

Subject applications to extract aggregate from coastal
shingle structuresto the most rigorous examination and,
whereappropriate, seek opportunitiesfor thesurrender
or revocation of existing permissions. (ACTION:
DETR, DoE(NI), LAs, NAW, SE)

Ensure that the importance of shingle structures and
offshore shingle resourcesisrecognised in flood and
coastal defence strategies and, where appropriate,
encourage such strategies to contribute to the
objectivesandtargetsof thisplan. (ACTION: DANI,
DoE(NI), EA, MAFF, NAW, SE)

Site safeguar d and management

Apply conservetion desgnations (including NNR gtatus
where gppropriate) to remaining aress of shinglewhich
meet national or internationa criteriafor Steselection,
and ensure gppropriate management of designated sites
by 2004. (ACTION: CCW, EHS, EN, SNH)

Negotiate positive management agreements on
vegetated shingle SSSIs and ASSIs. (ACTION:
CCW, EHS, EN, SNH)

If pilot projects (see 5.5.4) aresuccessful, promotethe
application of techniques, where appropriate, in a
wider programme of rehabilitation on major shingle
sites suffering from gross and extensive damage.
(ACTION: CCW, EHS, EN, MoD, SNH)
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Encourage reinstatement of wetland vegetation on
shingle sites (where appropriate) by scrub clearance
and grazing. (ACTION: EN)

Advisory

Promote and develop demonstration sites for the
management and rehabilitation of shinglestructuresand
disseminate best practice. (ACTION: CCW, EHS,
EN, SNH)

Ensureall relevant agri-environment project officers
and members of regiona agri-environment groupsare
advised of the location of existing examples of this
habitat, its importance and the management
requirementsfor its conservation. (ACTION: CCW,
EN, SNH)

Allowing naturd landward movement of shinglefegtures
(see5.1) will, in some cases, affect other habitats such
as salinelagoons, grazing marsh, fens and reedbeds,
some of which will be designated sites. The
implementation groupsfor therdevant HAPs should be
advised on how to make appropriate provision for
habitat creation. In some cases, breachesin shingle
banks may lead to the development of saltmarsh
habitats and this needs to be taken account of in the
respective HAPs. (ACTION: CCW, EA, EN, SNH)

International

Developinternationa linksto promotetheexchange of
information and development of best practice in the
management of coastal vegetated shingle. (ACTION:
JNCC)

Monitoring and research

Assess the current extent of damage to shingle
vegetation and geomorphology in order toinform the
setting of restoration targetswithin thefirst three years
of thisplan. (ACTION: CCW, EHS, EN, SNH)

Coallate and disseminateinformation on changesin the
extent and quality of the vegetated shingle resourcein
the UK in order to enable effective monitoring of the
objectives of thisplan. (ACTION: CCW, EHS, EN,
JNCC, SNH)

Continue research into the use of remote sensing for
monitoring soft coast habitats including shingle
structures. (ACTION: EA)

Carry out pilot projects to test the methods for the
practical restoration of damaged shinglestructuresand
their vegetation and morphol ogy, and disseminatethe
results. (ACTION: EN)



5,5.5 Initiateresearch to determinethe relationship between
offshore shinglebanksand onshore shingle structuresin
relation to aggregate extraction. (ACTION: CEC,

DETR, DoE(NI), MAFF, NAW, SE)

55.6 Initiateresearchto assessthelikely medium to long-
term demand for offshore shinglein order to maintain
the current vegetated shingle structures and their
associated shingleshordines, (ACTION: CEC, DETR,

DOoE(NI), MAFF, NAW, SE)

5.6 Communications and publicity

56.1  Increasepublicawareness of the value and fragility of
vegetated shingle through on-site interpretation.

(ACTION: CCW, EHS, EN, SNH)
Costings

6.1 The successful implementation of the habitat action
plans will have resource implications for both the
private and public sectors. The datain the table below
provide an estimate of the likely additional resource
cogtstothepublicand private sectors. Theseadditional
resource costs are based on the annual average over 5
and 10 years. Thetota expenditurefor these periods
of timeisalso given. Three-quartersof the additional
resources are likely to fall to the public sector.

Key references

Davidson, N.C., D’A. Laffoley, D., Doody, J.P., Way, L.S,,
Gordon, J.,Key, R., Drake, C.M., Pienkowski, M.W., Mitchell,
R. & Duff, K.L. 1991. Nature conservation and estuariesin
Great Britain. Nature Conservancy Council, Peterborough.

Department of the Environment. 1992. Planning Policy
Guidance for the coast (PPG 20). HM SO, London.

Department of the Environment. 1995. Policy guidelinesfor the
coast.

Department of the Environment. 1996. Coastal zone
management - towards best practice. HM SO, London.

Costingsfor vegetated shingle

Ferry, B., Lodge, B., & Waters, S. 1990. Dungeness. A
vegetation survey of ashingle beach. Research and Surveyin
Nature Conservation No. 26, Nature Conservancy Council,
Peterborough.

Joint Nature Conservation Committee. 1997. Coasts and seas
of the United Kingdom. Coastal Directories Series, INCC,
Peterborough.

Lee, EM. 1998. The implications of future shoreline
management on protected habitats in England and Wales.
R&D Report No. 150, Environment Agency, Bristol.

Ministry of Agriculture, Fisheries and Food. 1993. Coastal
defence and the environment: A guide to good practice.
MAFF PB 1191.

Ministry of Agriculture, Fisheriesand Food. 1993. A strategy for
flood and coastal defencein England and Wales. MAFF PB
1471

Ministry of Agriculture, Fisheries and Food. 1995. Shoreline
Management Plans. A guide for coastal defence authorities.
MAFF PB 2197.

Pye, K. & French, P.W. 1992. Targets for coastal habitat
creation. Unpublished report to English Nature, Peterborough
(F72-04-22/ES22).

Sneddon, P., & Randall, R.E. 1993. Coagtal vegetated shingle
structures of Great Britain: Main report. Joint Nature
Conservation Committee, Peterborough.

Sneddon, P., & Randall, R.E. 1993. Coagtal vegetated shingle
structures of Great Britain: Appendix 1 - Wales; Appendix 2
-Scotland; Appendix 3 - England. Joint Nature Conservation
Committee, Peterborough.

Stewart, A., Pearman, D.A. & Preston, C.D. 1994. Scarce
plants in Britain. Joint Nature Conservation Committee,
Peterborough.

Current expenditure | 1st 5yrsto2004/2005 | Next 10yrsto
2014/2015
Current expenditure /£000/Yr 0
Total average annual cost /£000/Yr 102.5 128.7
Total expenditure to 2005/£000 512.3
Total expenditure 2005 to 2014/£000 1287.3

* Thereislittle or no current payment for shingle habitats under agri-environment schemes or other positive management payments.
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Littoral and sublittoral chalk
Habitat Action Plan

Current status

Physical and biological status

Chak isarelatively soft and friable, easily eroded,
sedimentary rock laid down inthe Upper Cretaceous
period. There are three main types of chalk (Upper,
Middle, Lower) which differ in hardness and also
content of flint (a siliceous rock deposited along
bedding planesor vertical jointsin chalk strata). Chalk
at Flamborough Head (North Humberside) is notably
different inbeing particularly hard dueto compression
by overlying strata and by glaciation. On the Isle of
Wight and in Dorset, chalk is vertically bedded in
contrast to horizontal bedding elsewhere.

Coastal chalk isexposed principally in the south and
east of England from Dorset in the west to
Flamborough Head in the north. Marine and subaerial
erosion of chak hasresulted in the formation of vertica
cliffsand gently sloping shore platforms. The most
extensive areas of littoral and sublittoral chalk occur in
Kent and Sussx. In Britain, chak formslessthan 0.6%
(123 km) of the coastline. In NorthernIreland, Upper
Cretaceous chalk deposits belong to the Ulster White
Limestone Formation with exposures on the County
Antrim coast. The Northern Ireland chalk forms
extremely hard, low porosity deposits with subsequent
erosionformingcliffsand shoreplatforms, dominated
by cobble and boulder spreads with subtidal reefs.
Faults on the seabed offshore have also exposed
Cretaceous deposits.

The greatest proportion of European coastal chalk
(57%) and many of the best examples of littoral and
sublittoral chalk habitats are located on the coast of
England and the UK hasan international responsibility
to ensure the conservation of this scarce habitat.

Characteristic features of chalk coastlines are their
geomorphologica formations, such ascliffsand reefs,
which creste a range of micro-habitats of biological
importance. Littora-fringeand supralittoral chalk cliffs
and sea-caves support dga communitiesuniqueto the
substrate which comprise members of the
Chrysophyceae and Haptophyceae such as
Apistonema carterae and Chrysotila spp. Their
restricted presence may be due to physica
characteristics of chalk particularly its porosity and
ability to remain moist. The generally soft nature of
chak resultsin the presence of acharacteritic floraand
fauna, notably rock-boring invertebrates such asthe
spionid worm Polydora sp and piddocks. Littoral chalk
aso characteristically lacks speciescommon on hard
rocky shores (eg Pelvetia canaliculata and
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Ascophyllum nodosum), but supports distinct
successive zonesof agae and animals such as Fucus
spp, kelps Laminaria spp and red alga turfs, or
barnacles and mussels on wave-exposed shores.

In south-east England infralittoral communities are
limited or absent, and animal-dominated circalittoral
communitiesoccur inrelatively shallow watersdueto
local high turbidity. At Flamborough, the Ideof Wight
and Studland, infraittoral communitiesaremorediverse
and extend into deeper waters. Chalk habitats,
especialyinsouth-east England, areintringcaly lowin
species-richness dueto the unusual friable and easily
eroded nature of chalk and the prevailing harsh
environment, characterised by extreme water
temperatures, high levels of turbidity, siltation and
scouring.

Linkswith other action plans

Theactionsof thisplan arelinked closely to those of the
maritime cliff and dopes habitat action plan. In both
plansattention isdrawn to theneed for avoiding non-
sustainable coastal defence works and of raising
awareness of the biodiversity and dynamic nature of
these habitats and their rolein coastal processes.

Current factors affecting the habitat

A recent survey of chak cliffs throughout England
revealed that 56% percent of coastal chalk in Kent and
33% in Sussex has been modified by coastal defence
and other works. On the Isle of Thanet (Kent) this
increasesto 74% and has resulted in theloss of awide
range of micro-habitats on the upper shore and the
removal of splash-zone communities. There hasbeen
less alteration of chalk at lower shore and subtidal
levels, although large ports have been developed at
Dover and Ramsgate with harbour developments at
Margate, Folkestone, Newhaven and Brighton Marina.
Elsawherein England, coastd chalk remainsinalargely
natural state.

The deterioration of water quality by pollutants and
nutrients has caused respectively the replacement of
fucoid dominated biotopes by mussel-dominated
biotopes, and the occurrence of nuisance
Enteromor pha spp blooms.

A potentia factor affecting the chalk biotais human
disturbance of littoral plant and animal communities
especially by trampling, stone-turning, small-scale
fishery, and damage to rocks through remova of
piddocks. Chalk exposuresin the Strait of Dover are
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dsovulnerableto oil spillsdueto the proximity of mgor
shipping lanes.

Research has indicated that native species along the
English Channel have been displaced by theincursion of
non-native species. For example, Sargassum
muticum, Polysiphonia harveyi and Undaria
pinnatifida.

Sealevel rise and post-glacial land adjustment will
submerge a greater area of littoral (intertidal) chalk
platform. MAFF have predicted an increase of 6 mm
per annum for south-east England.

Current action

L egal status

ThroughtheWildlifeand CountrysideAct 1981 alarge
proportion (75%, 17 sites) of coastal chalk has been
notified as SSSIs. However, the SSSI designation does
not confer protection to sublittoral habitats and until
recently the conservation of important subtidal Steswas
dependent on non-statutory initiatives. For example,
subtiddl chalk hebitat has beenincluded within Sensitive
Marine Areas and Voluntary Marine Conservation
Areas(VMCA) suchasthe Seven Sisters VM CA off
East Sussex.

Thegtatutory protection of littoral and sublittoral chalk
habitats is now possible at four sites, Flamborough
Head, Thanet Coast, South Wight and Rathlin Island,
through their candidature as SACs. These locations
have been nominated as SACsunder the EC Habitats
Directivebecausethey includethe quaifying interests of
reefs and submerged or partly submerged seacaves. A
further candidate SAC that includes chalk habitats has
been proposed for the South Wight Maritime.

Dischargesto the seaare controlled by anumber of EC
Directives, including the Dangerous Substances,
Shdllfish(Waters), Integrated Pollution Control, Urban
Waste Water Treatment, and Bathing Waters
Directives. The Od 0 and Paris Convention (OSPAR)
and North Sea Conference declarations are aso
important. These commitments provide powers to
regulate dischargesto the seaand have set targetsand
quality standardsto marinewaters. An extensive set of
standards covering many metal's, pesticides and other
toxic, persistent and bioaccumul ative substances, and
nutrients have been set under UK legidation.

The proposed European Water Framework Directive
aimsto rationalisemuch of the EC' swater legidation
with an overall purpose of providing aframework for
the protection of surface waters including coastal
waters. Thiswill aim at preventing the deterioration of
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aquatic ecosystems with a strong emphasis on
ecological quality targets.

Management, resear ch and guidance

Integrated management of marine SACs will occur
through the devel opment of schemes of management by
relevant authorities. Shoreline Management Plans
(SMPs), which examine options for coastal defence,
are also being produced for the entire English and
Welsh coast.

Marinebiologica surveysof littora and sublittora chalk
reefs were undertaken as part of the INCC Marine
Nature Conservation Review (MNCR), with additiona
survey work a Thanet candidate SAC. Thisinformation
will contribute to the development of the SAC
management schemes. The voluntary ‘ Seasearch’
programme organised by the Marine Conservation
Society, on behalf of INCC, has also undertaken
extensive sublittoral surveys on the chalk reefs of
Sussex and provides useful information and datafor use
in subsegquent management proposals for the Seven
Sisters VMCA.

Action plan objectives and proposed
targets

Seek to retain and where possible increase the existing
extent of littord and sublittoral chalk habitats unaffected
by coastal defence and other engineering works.

Allow natural coastal processes to dictate, where
possible, the geomorphology of the littoral and
sublittoral environment.

Adopt sustai nablemanagement practicesfor al useson
littoral and sublittoral chalk habitats.

Proposed action with lead agencies
Policy and legislation

Influence the content of SMPsto recognise the dynamic
nature of the littoral environment alowing, where
possible, the natural processesof erosion. (ACTION:
EHS, EA, LAs, MAFF)

Promote planning policy that includes a presumption
againgt development that, dueto the progressof natural
erosion, will requirecoastal defenceworks. (ACTION:
DETR, DoE(NI))

Harmonisetheintegration of Loca Environment Action
Plans with the proposed Water Framework Directive
sothat thereisacomprehensive approach to securing
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water quality objectivesfor estuariesand coastal areas.
(ACTION: EA, EHS)

Site safeguard and management

Ensuremanagement schemesfor Flamborough Head,
Thanet coast and South Wight candidate SACs are
complementary with the objectives of this plan.
(ACTION: All relevant authorities)

Promote the use of both statutory and non-statutory
initiatives to conserve nationally and internationally
important examples of littoral and sublittoral chalk
habitats. (ACTION: DETR, EA, EHS, EN)

Encourage apresumption against littoral stabilisation
worksexcept where human life, or important natural or
man-made assets, are at risk. (ACTION: EA, EHS,
LAs, MAFF)

Consider non-replacement of coastal cliff defences
which have come to the end of their useful life..
(ACTION: DANI, DETR, DoE(NI), EHS, LAs,
MAFF)

Advisory

Prepare, publishanddistributetolocal authoritiesand
port and harbour authorities by 2002 aguidance manua
which describes the dynamic and sensitivity
characterigtics of littora and sublittoral chalk habitets.
(ACTION: EHS, EN)

International

None proposed.

Monitoring and resear ch

Commission research to identify coastal defence
drategiesthat incorporate habitat conservation interests.
Theresearch shoulddsoidentify locationswherelittord
stabilisation works may nolonger be necessary inthe
future. (ACTION: EHS, EN, LAs, MAFF)

Assist in the development and implementation of
monitoring programmesfor littoral and sublittoral chalk
habitatsin line with the Statutory reporting requirements
for ASSI/SSSI and SAC management schemes.
(ACTION: All relevant and competent authorities)

Implement a surveying and monitoring programme by
2003 to provide data on the changes in extent and
quality of littoral and sublittoral chalk resourcesin
England and Northern Irdland. Thiswill enable progress
towardsthe objectivesof thisplanto be assessed. The
information derived from this programme should be

collatedin conjunctionwith dataderivedfrom surveying
the national maritime cliff and slope resource.
(ACTION: EA, EHS, EN)

554  Commission aresearch programme for completion by
2005 toinvestigate the effects of invasive non-native
specieson thelocal ecology of littoral and sublittora
chalk, and determine how to eradicate such species.

(ACTION: DETR, EN)
5.6 Communications and publicity

5.6.1  Prepareand publishby 2000 apamphlet for thegenerd
public describing the biodiversity of littoral and
sublittoral chalk habitats and of the importance of
allowing natural coastal processes such as erosion.

(ACTION: EHS, EN, LAS)
6. Costings

6.1 Thesuccessful implementation of thishabitat action plan
will have resource implicationsfor both the overlesf and
private sectors. The datain thetable overleaf provide
an edtimate of the current expenditureon the habitat and
the likely additional resource costs. These additional
costs are based on the annual average over 5 and 10
years. Thetota expenditurefor thesetimeperiodsis
asogiven. Almost dl the costswill relateto the public
sector, although some costs (eg for research) will be
met by the private sector/non-governmental
organisations).

7. Key references
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Costingsfor littoral and sublittoral chalk

Current expenditure | 1st 5yrsto2004/2005 | Next 10yrsto
2014/2015
Current expenditure /£000/Yr
Total average annual cost /£000/Yr 30.6 9.2
Total expenditureto 2005/£000 153
Total expenditure 2005 to 2014/£000 92
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Sabellaria alveolata r eefs
Habitat Action Plan

Current status

Physical and biological status

Sabellaria alveolata reefs, Marine Nature
Conservation Review (MNCR) habitat codeMLR.Salv,
are formed by the honeycomb worm Sabellaria
alveolata, apolychaetewhich constructstubesintightly
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 massve formations. Reefsaremainly found on the
bottom third of the shore, but may reach mean high
water of negp tidesand extend into the shallow subtidal
in places. They do not seem to penetrate far into low
sdinity aress. Reefsform onavariety of hard substrata,
from pebblesto bedrock, in areaswith agood supply of
suspended sand grainsfromwhich theanimalsformtheir
tubes, and include areas of sediment when an attachment
hasbeen established. Thelarvaearestrongly stimulated
to settle by the presence of existing colonies or their
dead remains. S alveolata has a very variable
recruitment and the cover in any one areamay vary
greatly over anumber of years, dthoughinthelong term
reefs tend mainly to be found on the same shores.

InBritain, S. alveolata reefs are found only on shores
with strong to moderate wave action in the south and
west, between Lyme Bay on the south coast of England
and the Scottish coast of the Solway Firth. The reefs
have also been found on parts of the Northern Ireland
coast. TheBritish Idesrepresent the northern extremity
of the range in the north-east Atlantic, which extends
south to Morocco. The reefs also occur in the
Mediterranean.

Individud wormshavealifespan of typicaly threetofive
years, and possibly up to nine years, but reefs
themselves may last longer as a result of further
ettlement of wormsonto exigting colonies. Typicalyin
the first two years or so, after a heavy intertidal
settlement, thereare few associated species. Over time,
seaweeds including fucoids, Palmaria palmata,
Polysiphonia spp, Ceramium spp, Enteromor pha spp
and Ulva lactuca, and animals including barnacles,
dogwhe ks, winkles, musselsand other bivalvessuch as
Nucula nucleus, Sphenia binghami and Musculus
discors, colonisethereef. Smdl polychagtes such as
Fabricia stellaris, Golfingia spp and syllidae predators
may occur within the colonies. Blennies, small crabs
(Carcinus maenas) and other crustacea (such as
Unicola crenatipalma) can be found within crevices.
Older reefs may increasethe biodiversity and stahility of
what would otherwise be sand abraded rocks and
boulders. Sheet-like reefs may restrict drainage of the
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shore, creating rockpool swhere therewould otherwise
be none. Less is known about subtidal communities.

InBritain, S alveolataformswell developed resfsover
much of itsrange. The most numerous and extensive
areas occur on the Cumbrian coast, particularly
between the M orecambe Bay and the Solway Estuary
and a Dubmill Point. Reefsareaso foundin Cardigan
Bay and in the Bristol Channel, including the coasts of
south Wales, north Devon, Somerset and Avon. Very
extensive subtidal reefs occur in the Severn Estuary,
and subtidal populations have aso been reportedin the
Walney Channel (Morecambe Bay) and from
Glassdrumman, Northern Ireland.

Thereisevidenceof asgnificant contractioninrangeon
the south coast of England over aperiod of atleast 20
yearsuntil 1984. Declines have also been reported in
the western part of the north Cornish coast, the upper
partsof the Bristol Channel andin NorthWaesandthe
Dee Estuary. Causes have not been postulated and it
is difficult to assess the true significance of these
changesgiventhenatura variability of the species. For
example, S alveolata reefs have recently devel oped
off Heysham (in Morecambe Bay), dominating two
hectares of boulder scar from whereit had been absent
for 30 years.

Linkswith other action plans

Reference should be made to the Sabellaria spinulosa
reefs habitat action plan with particular regard to
common actions for these habitats in the subtidal
environment. Attention should also be given to the
sublittoral sandsand gravels habitat action plan, where
emphasisis placed on the damage (through physical
disturbance) that may beinflicted on sessile organisms
by coastal development.

Current factor s affecting the habitat

Sabellaria alveolata reefs are at the northern end of
their rangein Britain and are affected by extremely cold
winters, after which they may die back for many years,
particularly at higher shore levels.

By their nature, S. alveolata reefsoccur in areaswhich
are naturally subject to large scale changes in the
amount of sand. They cantolerate burid for aperiod of
days or even weeks, but prolonged burial will cause
mortality.
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S. alveolata reefs are potentialy vulnerable to
accumulations or losses of sand as aresult of shoreline
devel opment, which isthemgor cause of lossin parts of
Europe. These developments may have positive or
negetiveeffectsdepending on thenature of thechanges.

Trampling damage by beach usersand extraction of the
wormsfor angling bait both occur, but onalimited and
local scale. The former probably has the greater
potentia for damage, particularly in parts of Wadesand
south-west England, asleisureuseof beaches continues
to increase.

Thereis some evidence that competition for space with
common mussels Mytilus edulis occurs, especially on
boulder scars, but factorsinfluencing thisareunknown.
Heavy settlement of musselson S alveolata reefs has
been suspected of causing short term destabilisationand
loss of habitat.

S alveolata is naturally subject to very variable
recruitment, but thefactorsinfluencing thisarenot fully
understood. Lack of larval supply and wave exposureis
thought to bean important factor in thegeneral absence
of reefson Anglesey and near to mgjor peninsulas such
assouth-west Cornwall, Pembrokeshireand theLleyn
Peninsula.

Current action

Legal status

Intertidal protection for S alveolata reefs can be
achieved through SSSI designation. S alveolata reefs
also occur as sub-featuresof non-reef Annex 1 habitats
(egintertidal mudflatsand sandflats) under the Habitats
Directive and are present in a number of candidate
Specia Areasof Conservation (CSACs), including the
Solway Firth, LIeyn Peninsulaand the Sarnau, Cardigan
Bay and Morecambe Bay. However, many examplesof
S alveolata reefs lie outside these aress.

Dischargesto theseaare controlled by anumber of EC
Directives,incdudingtheDangerousSubstances, Shdllfish
(Waters), Integrated Pollution Control, Urban Waste
Water Treatment, and Bathing WatersDirectives. The
forthcoming Water Framework Directive will also be
relevant. TheOd o and Paris Convention (OSPAR) and
North SeaConferencedeclarationsarea soimportant.
These commitments provide powers to regulate
discharges to the sea and have set targets and quality
standards to marine waters. An extensive set of
standards covering many metals, pesticides and other
toxic, persistent and bioaccumul ative substances, and
nutrients have been set under UK legidation.
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Management, resear ch and guidance

Thereis, presently, negligible active research on S,
alveolata within Britain, athough smal scaesurveysof
recently devel oped reefs off Heyshamin Morecambe
Bay have been carried out. A report summarising the
dynamicsand sengitivity of biogenic reefs, including S
alveolata reefs, wasrecently commissioned for the UK
Marine SAC Project. Aeria photographs have also
been used by the conservation agencies to map
intertidal S alveolata reefs and the MNCR Database
holds information on the occurrence of S. alveolata
habitats around the UK coast. It is probable that
subtidal reefsinthe Severn Estuary proposed SAC will
be monitored by CCW and EN as part of the
management scheme for that site.

Action plan objectives and proposed
targets

Itisdifficult to set biological targetsfor thishabitat when
little isknown about its didtribution, sability, rate of (re-
)establishment and recovery. Increased survey and
research effort is required before quantitative habitat
targetscan be set. Thefollowing objectivesand targets
are suggested.

Maintain the extent and quality of S. alveolata reef
habitats.

Within 15 years, attempt to re-establish S. alveolata
reefsin five areas where they were formerly present.
Establish a monitoring programme to report on the
success of thisinitiative.

Proposed actions with lead agencies
Policy and legislation

Promote planning policies that seek to direct
deve opment away from stes of marine naturd heritage
importance. (ACTION: DETR, EHS, NAW, SE)

Site safeguard and management

Ensurethat when considering the need for, and scope
of, Environmental Impact Assessments, theneedsof S
alveolata, (including sediment supply), arefully taken
into account. (ACTION: CCW, EA, EHS, EN, LAs,
SE)

In candidate and proposed SACs with S alveolata
reefs, devel op sitespecific management and protection,
including designated monitoring and research aress,
which ensure conditionsfor survival and persistence.
(ACTION: CCW, EHS, EN, SNH)
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Consder the designation of further SSSIsand ASSIsor
the establishment of voluntary refuge areas for S
alveolata reefs outside designated sites. (ACTION:
CCW, EHS, EN, SNH)

Advisory

Raise awareness of the scarcity and fragility of S
alveolatareefswith conservationofficersand thepublic
by targeted publicity (posters and leaflets to be
produced by 2003). Ensure that this habitat isincluded
in 'Beach/Shore' codes of practice. Effort should be
madeto involveofficersof country agencies, wardens of
voluntary reserves and heritage coast officersin survey
work. (ACTION: CCW, EHS, EN, SNH)

International

Exchangeinformationwith expertsin France, Ireland,
Spain and Portugd on habitat distribution, rolein coasta
ecosystems and impacts of development. Thiswould
greatly help decision making in the UK. (ACTION:
JNCC)

Monitoring and resear ch

Establish by 2003 the extent and quality of significant
areas of S alveolata reef habitat in the UK. The study
should compare the present extent of reefswith the last
extensveintertidd surveyintheearly 1980s. Thereisa
need epecidly toinclude shadlow subtidal areesasthese
have previoudy been little studied. (ACTION: CCW,
EHS, EN, NERC, SNH)

Commission research on growth rates, longevity, and
persigtence of both individua worms and associated reef
dynamics, under avariety of environmental conditions
including theedgesof geographic ranges. Establish by
2003 the necessary habitat conditions for the
re-establishment of S. alveolata reefs within former
areas. Research on subtidal reefsshould becarried out
asapriority snceamost nothing is known about these,
(ACTION: CCW, EHS, EN, NERC, SNH)

Undertakeresearch on recruitment processes, including
sources of larvae and exchange between populations
using modern molecular geneticstechniques. (ACTION:
NERC)

Undertake surveys of damage to reefsin areas with
different levels of recreational activity. Quantify
recreational damage in field experiments (at
non-sensitive sites) to measure recovery potential.
(ACTION: CCW, EHS, NERC, SNH)
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555 Invedtigate the role of S. alveolata reefs in habitat
modificationincluding stabilisation of cobbleboul der

bottoms. (ACTION: CCW, EHS, EN, NERC, SNH)

556  Compileasmpleleaflet with an attached record sheet
to be returned to a lead agency in order to both
hel ghten awarenessand provideva uabledistributiona

data. (ACTION: CCW, EHS, EN, SNH)
5.6 Communications and publicity

56.1  Many sitesin south-west England and Wales arein
areas of high tourist activity. Display material
strategically placedin car parks and foreshore access
pointscould be used to highlight the natural history of
thisinteresting habitat to casual beach users. Advice
should also be given to discourage trampling.

(ACTION: CCW, EN)
6. Costings

6.1 Thesuccessful implementation of thishabitat action plan
will haveresourceimplicationsfor both the public and
private sectors. The datain thetable overleaf provide
an edtimate of the current expenditureon the habitat and
the likely additional resource costs. These additional
costs are based on the annual average over 5 and 10
years. Thetota expenditurefor thesetimeperiodsis
asogiven. Almost dl the costswill relateto the public
sector, athough some costs (eg for research) will be
met by the private sector/non-governmental
organisations).
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Costingsfor Sabellaria alveolata r eefs

Current expenditure | 1st 5yrsto2004/2005 | Next 10yrsto
2014/2015
Current expenditure /£000/Yr
Total average annual cost /£000/Yr 62.8 284
Total expenditureto 2005/£000 314
Total expenditure 2005 to 2014/£000 284
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Coastal saltmarsh
Habitat Action Plan

Current status

Physical and biological status

Coagtd saltmarshesinthe UK (also known as‘ merse
in Scotland) comprisethe upper, vegetated portions of
intertidal mudflats, lying approximately between mean
high water negp tides and mean high water Soring tides.
For the purposes of this action plan, however, the
lower limit of sltmarshisdefined asthelower limit of
pioneer saltmarsh vegetation (but excluding seagrass
Zostera beds) and the upper limit as onemetre above
the level of highest astronomical tides to take in
transitional zones.

Saltmarshes are usually restricted to comparatively
shdlteredlocationsinfivemain physiographicStuations:
inestuaries, insdinelagoons, behind barrieridands, at
the heads of sea lochs, and on beach plains. The
development of saltmarsh vegetationisdependent on
the presence of intertidal mudflats.

Saltmarsh vegetation consists of alimited number of
hal ophytic (salt tolerant) species adapted to regular
immersion by thetides. A natural saltmarsh system
shows aclear zonation according to the frequency of
inundation. Atthelowest level the pioneer glassworts
Salicorniaspp canwithstandimmersion by asmany as
600 tides per year, while transitional species of the
upper marsh can only withstand occasiona inundation.

The communities of stabilised saltmarsh can be divided
into speci es-poor low-mid marsh, andthemorediverse
communitiesof themid-upper marsh. On traditionally
grazed sites, saltmarsh vegetation is shorter and
dominated by grasses. At the upper tidal limits, true
sdtmarsh communitiesarereplaced by driftline, svamp
or transitional communitieswhich canonly withstand
occasional inundation. Saltmarsh communities are
additionally affected by differencesin climate, the
particle size of the sediment and, within estuaries, by
decreasing sdinity inthe upper reeches. Sdtmarsheson
fine sediments, which are predominant on the east
coasts of Britain, tend to differ in species and
community composition from those on the more sandy
sedimentstypical of thewest. The northern limits of
ome sdtmarsh species aso influence plant community
variation between the north and south of Britain.

Sdtmarshes are an important resource for wading birds
and wildfowl. They act ashightide refugesfor birds
feeding on adjacent mudflats, as breeding sites for
waders, gulls and terns and as a source of food for
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passerine birds particularly in autumn and winter. In
winter, grazed sdltmarshesare used asfeeding grounds
by large flocks of wild ducks and geese. Areas with
high structural and plant diversity, particularly where
freshwater seepages provide atrandtion from fresh to
brackish conditions, are particularly important for
invertebrates. Saltmarshes also provide sheltered
nursery sites for several species of fish.

Since medieval times, many saltmarshes have been
reduced in extent by land claim. Thispractice continued
until very recently; for instance, in the Wash 858 ha of
sdtmarshwereconvertedto agricultural usebetween
1970 and 1980. The land enclosed by seawalls was
originally converted to grazing marsh with brackish
ditches, but since the 1940s large areas of grazing
marsh have been agriculturdly improved to grow arable
crops. As a consequence, many saltmarshes now
adjoinarableland, andthe upper and transitional zones
of saltmarshes have become comparatively scarcein
England. Sitesdtill displayingafull rangeof zongtionare
particularly valuable for nature conservation. In
Scotland and Wales, transitions (eg to freshwater,
grasdand and dunecommunities) arestill comparatively
common. In Northern Ireland most saltmarsh is
composed of mid- and upper satmarsh vegetation with
transitions to freshwater or grassiand.

The most recent saltmarsh surveysof the UK estimate
thetotal extent of saltmarsh (including transitional
communities) to beapproximately 45,500 ha(England
32,500 ha, Scotland 6747 ha, Wales 6089 ha, and
NorthernIreland 215 ha). Thisresourceisconcentrated
inthe mgor estuaries of low-lying land in eastern and
north-west England andin Wales, withsmaller areasin
the estuaries of southern England, thefirths of eastern
and south-west Scotland and the sea loughs of
Northern Ireland; north-west Scotland is characterised
by alarge number of very small saltmarsh sitesat the
heads of sea lochs, embayments and beaches. It is
estimated that, at the mean highwater line, 24% of the
English coagtline, 11% of the Welsh coastlineand 3%
of the Scottish coastline consists of saltmarsh
vegetation.

Linkswith species action plans

Thefollowing BAP priority species have significant
populations on saltmarsh: the eyebright Euphrasia
hed op-harrisonii, the ground beetles Amara strenua
and Anisodactylus poeciloides, natterjack toad Bufo
calamita, the snail Vertigo angustior, and endemic
sea-lavenders Limonium spp.
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Current factor s affecting the habitat

Land daim. Large scde sdtmarsh land claim schemes
for agriculture are now rare. Piecemeal smaller scale
land claim for industry, port facilities, transport
infrastructure and waste disposdl is<till comparatively
common, and marinadevelopment on saltmarsh sites
occursoccasionaly. Such developmentsusudly affect
the more botanically diverse upper marsh and landward
transition zones.

Erosion and ‘coastal squeeze'. Erosion of the
seaward edge of saltmarshesoccurswidely inthe high
energy locations of the larger estuaries as aresult of
coastal processes. Thereisevidencethat thisprocess
is exacerbated both by the isostatic tilting of Britain
towardsthe south-east, and by climatic changeleading
to a relative rise in sea level and to increased
storminess. Many saltmarshes are being ‘ squeezed’
between an eroding seaward edge and fixed flood
defencewalls. Theerosiona processisexacerbatedin
some locations by a reduced supply of sediment.
‘Coastal squeeze' is most pronounced in south-east
England, where, for example, it is estimated that 20%
of the saltmarsh resourcein Kent and Essex was|ost
between 1973 and 1988. The best available
information suggests that saltmarshesin the UK are
being lost to erosion at arate of 100 haayear. In more
western and northern regions, thereis recent evidence
of atrend towards net sealevel rise which may be
causing sdtmarsh eroson, dthough therates of lossare
not known.

Accretion. Accretion and devel opment of saltmarshis
occurring on parts of the British coastling, notably in
north-west England where sediments are comparetively
coarseandisostatic uplift largely negatessealevel rise.
However this accretion is not sufficient to offset the
national net loss of saltmarsh, and in many casesthe
newly crested habitats differ from those being lost due
to the regiona differencesreferredtoin 1.1.4.

Sediment dynamics. Local sediment budgets may be
affected by coast protection works, or by changesin
estuary morphology caused by land claim, dredging of
shipping channels and the impacts of flood defence
works over the years.

Cordgrass. Thesmall cordgrass, Spartinamaritima,
istheonly speciesof cordgrassnativeto Gresat Britain.
Thesmooth cordgrass, S alterniflora, isanaturalised
adien that wasintroduced to the UK inthe 1820s. This
introduction led to its subsequent crossing with S
maritimaresultinginbothagterilehybrid, Townsend's
cordgrass S. townsendii, and afertile hybrid, common
cordgrass S anglica. The latter readily colonises
mudflats and has spread around the coast. It has aso
been extensvely planted to aid stabilisation of mudflats
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and as a prelude to land-claim. Common cordgrass
often produces extensive monoculture swardsof much
lessintrinsic value to wildlife, and in many areasis
considered to be athreat to bird feeding grounds on
mudflats. As aresult, attempts have been made to
contral it at severa locations, athoughin somearessit
isundergoing dieback for reasonsnot fully understood.

Grazing. Grazing hasamarked effect on the structure
and composition of saltmarsh vegetation by reducing
the height of the vegetation and the diversity of plant
and invertebrate species. Intensive grazing crestes a
sward attractivetowintering and passagewildfowl and
waders, whilst lessintensegrazing producesatussocky
structure which favours breeding waders. In recent
decades, some grazed satmarshes have been
abandoned, |eading to domination of the mid to upper
marsh by rank grasses. Intensive grazingis considered
to be a problem in some areas.

Other humaninfluences. Satmarshesareaffected by
arange of other human influences including waste
tipping, pollution, drowning by barrage construction,
and military activity. Turf cutting isatraditiond activity
in some areas. Oil pollution can potentially destroy
satmarsh vegetation and whilst it usually recovers,
sediment may be lost during the period of die-back.
The effects of recreational pressure are not well
understood but may belocdly significant. Agricultural
improvement (re-seeding and draining) has affected the
upper edgeand trangition zonesof somesdtmarshesin
the past and may still occur on a smal scale.
Eutrophi cation dueto sewage effluent and agricultural
fertiliser run-off has caused local problems of algal
growth on saltmarshes.

Current action

Legal status

Approximately 80% of theareaof saltmarshin Great
Britain has been notified as SSSI, except in north-west
Scotland where only about 50% hasbeen notified. In
Northern Ireland, fiveof theseven estuariescontaining
saltmarsh have been declared as ASSI.

‘Atlantic Salt Meadows' islisted as habitat typein
Annex | of the EC Habitats Directive. Ten areasin
Great Britain have been proposed as SACs for their
sdtmarsh festures. In addition, 27 mgjor saltmarsh Stes
and many smaller onesareincluded in SPAsunder the
EC Birds Directive and in Ramsar sites.

Environmental impact assessment is a statutory
requirement for certain proposed developmentswhere
there is likely to be a significant effect on the
environment.
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M anagement, resear ch and guidance

The UK Government has set out its commitment to
sustai nable management of the coast in a number of
publications. Theseinclude DETR’ s(formerly DoE)
Policy Guiddinesfor the Coast and Planning Policy
Guidance - Coastal Planning (PPG 20), and SO’s
Coastal Planning (NPPG 13). A Coastal Planning
Technical Advice Note hasbeen produced for Wales.
DoE(NI)’'s Planning Strategy for Rural Northern
Ireland has provisionsrelating to devel opment, access
and conservation of the coast. MAFF and the Welsh
Office have aso produced a Srategy for Flood and
Coastal Defencein England and Wales and DETR
has produced Coastal Zone Management - Towards
Best Practice.

DETR's Coastal Forum was set up in 1994; similar
forahave recently beeninitiated in Scotland and Wales,
and oneis expected shortly in Northern Ireland. Some
country nature conservation agencies have their own
coagtal initiatives (Estuaries Initiative in England, and
Focus on Firths in Scotland), and Arfordir is a
partnership of coastal practitioners in Wales. In
England, MAFF sHabitat Schemeincludesasdtmarsh
re-cregtion option for agricultural land behind seawals
(60 ha under agreement in 1997). Countryside
Stewardship in England also offers a saltmarsh
management option (3977 haunder agreement in 1997
mainly in relation to grazing). In Wales, 291 ha had
been entered into CCW’ s pil ot agri-environmental
scheme, Tir Cymen, by 1997. The new Welshwhole
farm agri-environment scheme, which will include
opportunities for the management and restoration of
saltmarsh habitats, waslaunched in 1999. Grazing of
traditionally grazed saltmarshesis encouraged on a
number of NNRs, SSSIs and ASSIs; prominent
examplesarethe Ribble and the Wash in England, the
Solway in Scotland and the Dyfi in Wales.
Reintroduction of appropriatelevels of grazing whereit
wascarried out in the past and where there are benefits
for nature conservation has been undertaken at a
number of sites such asthe Wash, the Solway Firth and
Orfordness in Suffolk. The Merse Management
Scheme developed by SNH aims to encourage
traditiona grazing practices on the Scottish Solway.
Thisscheme, together with other incentivesin Scotland,
brings 1783 haof saltmarsh into positive management.

Recent work led by the EA has promoted the role that
sdtmarsheshavein reducingthewaveenergy reaching
the seawall. Flood defence costs can therefore be
reduced in the long term by setting back lines of
defence and by alowing saltmarsh development
seaward of the defences. MAFF and EN have
cooperated on a 21 ha experimenta managed
realignment and saltmarsh creation scheme at
Tollesbury in Essex where the seawall was breached
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in 1995 and saltmarsh plants are colonising
successfully. Other saltmarsh creation schemes have
been undertaken at locationsin England, Scotland and
Wales. Experimental works have been carried out to
protect saltmarsh shorelines from erosion, including
brushwood ‘polders’, offshore barriers and beach
recharge.

The Nationa Rivers Authority (now the Environment
Agency) published A Guide to the understanding and
Management of Saltmarshes in 1995. In the same
year, English Nature published Managed retreat - a
practical guide. A summary of theinitial resultsfrom
the Tollesbury experiment was produced in 1997.

TheJoint Nutrient Study (JoNuS) sponsored by DETR
and MAFF, has highlighted the importance of intertidal
areasin controlling eutrophication in estuaries.

Action plan objectives and proposed
targets

The overall objectives of this plan are to offset the
current losses due to coastal squeeze and erosion to
maintain the existing extent of saltmarsh habitat of
approximately 45,500 ha, and to restore the area of
saltmarsh to 1992 levels (the year of adoption of the
Habitats Directivewhich included sdtmarsh asahabitat
typeof community interest). Thereisaneed toidentify
redisticand achievabletargetsfor creation. Theresults
of individual estuary evaluations during thefirst five
yearsof this15 year plan will dlow the headline targets
et out below to bereviewed and refined. Such studies
will also identify potential locations for saltmarsh
creation. There will be a presumption against any
further net loss of saltmarsh to land claim or other
anthropogenicfactors. Thebest availableinformation
has been used to establish the targets below.

There should be no further net loss (currently etimated
at 100 halyear). Thiswill involve the creation of 100
halyear during the period of thisplan. However, local
lossesand gains areto be expected in this essentialy
dynamic system.

Create afurther 40 haof sdtmarsh in each year of the
plan to replace the 600 ha lost between 1992 and
1998, based on current estimates.

Maintain the qudity of the existing resourcein terms of
community and species diversity and, where necessary,
restore the nature conservation interest through
appropriate management. It will be desirablefor some
managed realignment sitesto develop the full range of
saltmarsh zonation.
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Proposed action with lead agencies
Policy and legislation

Consder thepalicy implicationsof enabling agricultura
|and to bemadeavailablefor coastal habitat creation.
(ACTION: DANI, MAFF, NAW, SE)

Ensurethat there aremechanisms available during the
period of this plan through the agri-environment
programmeand other initiativesto ddliver thetargetsin
this plan for the appropriate management of saltmarsh
and creation of new areas of saltmarsh. (ACTION:
DANI, MAFF, NAW, SE)

Promote awareness and uptake of agri-environment
schemeswhichinvolvethemanagement and crestion of
sdtmarsh. (ACTION: CCW, DANI, EA, EN, MAFF,
SNH)

Take account of available mechanisms for the
management and cresation of saltmarshwhendevel oping
Shoreline Management Plans and strategies for the
management of coastlines (ACTION: EA, LAS)

Initiate the preparation of strategic flood defence
management plans in estuaries by 2003 which
determinewhat could beachieved sustainably interms
of saltmarsh creation. (ACTION: DANI, EA, NAW,
SE)

Investigate opportunitiesto incorporateinto cost/benefit
andysesfor flood defence schemes the non-use value
of saltmarsh created as part of such schemes.
(ACTION: DANI, DoE(NI), EA, MAFF,NAW, SE)

Site safeguard and management

Apply conservation designationsto remaining areas of
satmarsh which meet nationa or internationa criteria
for sitesel ection and ensure appropriate management
of notified/designated sitesby 2004. (ACTION: CCW,
EHS, EN, SNH)

Ensurethat, asfar aspossible, coastal defence or other
construction worksavoid any disruption of coastal or
other natura processes which might lead to theloss of
sdtmarsh. (ACTION: DANI, DETR, DoE(NI), EA,
LAs, MAFF, NAW, SE)

Advisory

Promote and develop demonstration sites for the
management and cregtion of sdtmarsh and disseminate
results. (ACTION: CCW, DANI, EA, EHS, EN,
MAFF, NAW, SE, SNH)
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55.2

553

Encourage the appropriate management of saltmarsh
through the production and dissemination of guidance
material by 2005. (ACTION: CCW, EA, EHS, EN,
SNH)

Establish atechnical expert group by 1999 to collate
anddisseminateinformationrelatingtotherelationship
between saltmarshes, nature conservation and flood
defence. (ACTION: EA, EN, MAFF)

Make useof the potential provided by existing estuary
management partnershipsintaking forwardtheactions
of thisplan. (ACTION: CCW, DETR, EA, EN, LAS,
MAFF, SNH)

Ensureall relevant agri-environment project officers
and membersof regiona agri-environment conservation
groupsareadvised of thelocation of existing examples
of this habitat, itsimportance and the management
requirementsfor its conservation. (ACTION: CCW,
EN, SNH)

The often intimate relationship between saltmarsh
vegetation and other coastal habitats such as shingle
structures, sand dunes, machair and intertidal mudflats
meansthat the management of saltmarshescanrarely
be considered in isolation. Managed realignment of
flood defences and saltmarsh habitat creation where
existing defencesare not sustainableinthelong term
will,insomeplaces, involvelossof freshwater habitats
(eg grazing marsh and reed beds) behind seawalls.
Some of these habitats may be within designated sites.
Implementation groupsfor therdevant HAPsshould be
advised on how to make appropriate provision for
compensatory habitat cregtion. (ACTION: CCW, EA,
EN, SNH)

International

Develop international links to promote exchange of
information on, and development of best practicein,
coastal saltmarsh management. (ACTION: JNCC)

Monitoring and research

Put measuresin place to clarify the current and future
rates of saltmarsh lossenabling areview of thetargets
of this plan by 2004. (ACTION: CCW, EA, EN,
MAFF, SNH)

Coallate and disseminateinformation on changesin the
extent and quality of the saltmarsh resource in the UK
in order to enable effective monitoring and review of
the objectives of this plan. (ACTION: INCC)

Continue development of the use of remote sensing for
monitoring soft coast habitatsto determinethe extent



andrate of change, including theidentification of the
highest priority areasfor saltmarsh cregtion. (ACTION:
EA, SEPA)

554  Investigatethebeneficia useof finedredged materials
for promotion of saltmarsh accretion and disseminate

theresults. (ACTION: CCW, EA, EN, MAFF, SNH)

555  Continue research into the factors influencing the
establishment of saltmarsh vegetation, and usethisto
develop ‘best practice’ methods for management.

(ACTION: CCW, EA, EN, MAFF, SNH)

55.6  Undertakeresearchonestuary dynamics, includingthe
effects of sediment removd inrdationtoitsimpact on

saltmarsh. (ACTION: EA, MAFF, SEPA)

55.7 Initiate an assessment of saltmarsh grazing practice,
including agronomic aspects, by 2000. (ACTION:

CCW, EHS, EN, MAFF, SNH)

5.6 Communications and publicity

5.6.1  Raisepublic awareness of the essential mobility of
saltmarsh and its value for a variety of interests
including coastal processes, flood defence, fisheries,
nature conservation, amenity and recreation.

(ACTION: CCW, EA, EHS, EN, SNH)

5.6.2  Promoteawarenessof theimplicationsof thepolicies
outlined in this plan among appropriate decision
makers, indudingLoca Authorities. (ACTION: DETR,

DoE(NI), LAs, MAFF, NAW, SE)
Costings

6.1 The successful implementation of the habitat action
plans will have resource implications for both the
private and public sectors. The data in the table
overleaf providean estimate of the current expenditure
on the habitat, primarily through agri-environment
schemesand grant schemes, and thelikely additional
resource costs to the public and private sectors. These
additional resource costs are based on the annual
average over 5and 10 years. Thetotal expenditurefor
these periods of timeisaso given. Three-quarters of
theadditional resourcesarelikely tofall tothepublic
sector.
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Costingsfor coastal saltmarsh

Current expenditure | 1st 5yrsto2004/2005 | Next 10yrsto
2014/2015
Current expenditure /£000/Yr 203.5
Total average annual cost /£000/Yr 176.4 339.6
Total expenditureto 2005/£000 881.9
Total expenditure 2005 to 2014/£000 3395.6
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Mudflats
Habitat Action Plan

Current status

Physical and biological status

Mudflatsare sedimentary intertidal habitats created by
deposition in low energy coastal environments,
particularly estuariesand other sheltered areas. Their
sediment conssts mogtly of sltsand clayswith ahigh
organic content. Towards the mouths of estuaries
where sdlinity and wave energy are higher the
proportion of sandincreases. Mudflatsareintimately
linked by physica processesto, 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. Inlarge estuariesthey may be
severa kilometreswide and commonly form thelargest
part of the intertidal area of estuaries. However, in
many placesthey have been much reduced by land
claim.

Mudflats, like other intertidal areas, dissipate wave
energy, thusreducing therisk of eroding saltmarshes,
damaging coastd defencesand flooding low-lying land.
The mud surface dso playsanimportant rolein nutrient
chemistry. In areas receiving pollution, organic
sediments sequester contaminantsand may containhigh
concentrations of heavy metals.

Mudflats are characterised by high biologica
productivity and abundance of organisms, but low
diversity with few rare species. The mudflat biota
reflectsthe prevailing physicd conditions. The INCC
MarineNature Conservation Review (MNCR) biotope
codes for mudflats are LMU.SMu (Sandy mud
shores), LMU.Mu (Soft mud shores) and LMSMS
(Muddy sand shores). In areas of lowered sdlinity, the
macroinvertebrate fauna is predominantly of the
Petersen Macoma community, characteristic species
being: common cockle Cerastoderma edule, sand-
hopper Corophium volutator, laver spire shell
Hydrobia ulvae, ragworm Hediste diversicolor and,
when salinity islow, large numbers of oligochaete
annelids (principally Tubificoides spp). With adight
increase in the proportion of sand, the polychaetes
catworm Nephtys hombergi and lugworm Arenicola
marina occur. In dightly coarser areas, seagrass
(Zostera spp) beds may develop. Where stones and
shellsprovide aninitid attachment for byssusthreads,
beds of the common mussel Mytilus edulis occur and
accrete material through faeca deposition. Occasiond
stonesor shellsmay aso provide suitable attachment
for stands of fucoid macroalgae such as Fucus
vesiculosus or F. spiralis.

135

114

115

116

12

121

21

2.2

Thesurface of the sediment is often apparently devoid
of vegetation, although mats of benthic microalgae
(diatoms and euglencids) are common. These produce
mucilage (mucopolysaccharides) that binds the
sediment. Under nutrient-rich conditions, theremay be
mats of the macroal gae Enteromorpha spp or Ulva

Spp.

Thetotal UK estuarine resource has been estimated as
€588,000 ha of which 55% isintertidal area, mostly
mud and sandflatswith alesser amount of saltmarsh.
Intertidal flats cover about 270,000 ha. The UK has
approximately 15% of the north-west European
estuarine habitat.

Mudflatsare highly productive areaswhich, together
with other intertidal habitats, support large numbers of
predatory birds and fish. They provide feeding and
resting areasfor internationally important popul ations of
migrant and wintering waterfowl, and area soimportant
nursery areasfor flatfish. They arewidespreadin the
UK with significant examplesinthe Wash, the Solway
Firth, Mersey Estuary, Bridgwater Bay and Strangford
Lough.

Linkswith other action plans

Reference should be made to the saltmarsh and
seagrass beds habitat action plans.

Current factor s affecting the habitat

It has been estimated that sealeve risewill resultina
loss of 8000 to 10,000 haof intertida flatsin England
between 1993 and 2013. Much of thislossis expected
insouthern and south-east England although research
suggeststhat the mgjor firthsin Scotland will also be
affected. The rise results from sinking of the land
following the end of thelast ice age, plusthe effects of
global warming. Low water moveslandward, but sea
defencesprevent acompensating landward migration of
high water mark with the result that intertidal flats are
squeezed out.

Land claim, for urban and transport infrastructure and
for industry, hasremoved about 25% of Great Britain
estuarine intertidal flats and up to 80% in some
eduaries. Lossof mudflats reduces estuary productivity
and may influence other estuary habitats such as
sdtmarsh. Althoughland daimhasdowed condderably
in recent years, it has not stopped.
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Barrage schemes for water storage, amenity, tidal
power and flood defence continueto pose athrest to
theintegrity and ecologicd vaueof mudflasinestuaries
and enclosed bays.

Diffuseand point sourcedischargesfromagriculture,
industry and urban areas, including polluted storm-
water run-off, can create abiotic areas or produce algal
matswhichmay affectinvertebratecommunities. They
can also remove embedded fauna and destabilising
sediments thus making them liable to erode.

Oil and gas extraction and related activities, and
dredging for navigation, have an important effect on
sediment biotaand on sediment supply and transport.
Many coagtal areas, including estuaries, arenow either
licensed or availablefor exploration and devel opment.

Fishing and bait digging can have an adverseimpact on
community structure and substratum. For example,
suctiondredging for shdllfish or juvenileflatfish bycatch
from the shrimp fisheriesmay haveasignificant effect
on important predator populations.

Human disturbance affectsbird popul ations roosting
and feeding areas.

The introduction of new or non-native species, for
example the spread of cord-grass Spartina anglica
which hasvegetated some upper-shore mudflat areas
withimportant ecologica consequencesin somearess.

Within estuaries, mudflats deposited in the past may
erode due to changed estuarine dynamics and
remobilised sediment may beredeposited el sewherein
the same littoral sediment cell. Higher sealevel and
increased storm frequency, resulting from climate
change, may further affect the sedimentation patterns of
mudflats and estuaries.

Current action

Legal status

Protection for mudflats is provided by various
internationd and EU agreementsand isimplemented by
therdevant UK enabling legidation. Inaddition the UK
has its own domestic measures which can protect
mudflats. Some of this legidlation provides direct
protection for the habitat +whilst other measures
provideindirect protectionby controllingwater qudity.

International designations of major significance to
mudflats are the Ramsar Convention protecting
wetlands of international importance, the Bonn
Convention to protect migratory species of wild
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animals, and the Bern Convention to conserve
European wildlife and habitats.

Sitesdesignated under EU law form part of the Natura
2000 series of protected habitats, ie Specia Protection
Areas (SPA) under the 1979 EC Birds Directive or
Specia Areasof Conservation (SAC) under the 1992
EC Habitats Directive. SACs may be designated for
the Annex | habitet  Mudflats and sandflats not covered
by seawater at low tide’. Mudflats are also included
within severa other designated Annex | Habitats:
‘Estuaries’, ‘Lagoons and ‘Largeshallow inletsand

J

bays'.

Under the Wildlife and Countryside Act 1981, over
300 SSSIs which include mudflats have been
designated on estuaries. In addition there are 22
(November 1998) coastal ASSIsin Northern Ireland,
10 of which contain significant areas of mudflats.

Thewater quality on mudflatswill beimproved by a
number of EC Directives including the Dangerous
Substances, Shellfish (Waters), Integrated Pollution
Control, Urban Waste Waters and Bathing Waters
Directives. The forthcoming Water Framework
Directive will also be relevant. The Oslo and Paris
Convention (OSPAR) and the North Sea Conference
declarations are a so important. These commitments
provide for the reguletion of dischargesto the seaand
have set targets and quality standards covering many
metals and pesticides, and other toxic persistent and
biocaccumul ative substances.

Government departments (MAFF, SE, CEC, DTI and
DETR) are responsible for the assessment of the
potential impacts of oil and gas exploration and
production aggregate extraction, marine construction
work, land reclamation and dumping of dredged
material prior tolicensing. Theconditionsattached to
these licences can stipulate that measures are adopted
to minimiseenvironmental impacts. Licensesmay be
refused on environmental grounds.

M anagement, resear ch and guidance

The statutory nature conservation agencies have
included the management of mudflats within several
wider schemes. TheEnvironment Agency (EA), and
locd authoritiesin England and Wales, with guidance
from the Ministry of Agriculture Fisheriesand Food
(MAFF) and the National Assembly for Wales
(NAW), develop Shoreline Management Plans
(SMPs). The main remit of SMPsisfor flood and coast
protection, and includes recognition of theimportant
role played by mudflatsin protecting low lying coastal
features. In Scotland, SNH is leading the Firths
Initiative and SMPsaredso being developed. TheUK
Marine SAC project is funded by the EU LIFE
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programme to develop management schemes to be
implemented under the EC Habitats Directive. Mudflats
areincluded in the project’ s study sites. Many intertidal
flats are also covered by Estuary Management Plans
(EMPs). The EA takes similar considerations into
account in its Local Environment Agency Plans
(LEAPS). Many Local Nature Reserves, designated by
local authorities, but often managed by Wildlife Trusts,
are in upper intertidal areas and can benefit both
sdtmarsh and mudflats. Wildlife Trustsand the RSPB
aso own and/or manage mudflatswithin estuarineand
coastal reserves.

The Natural Environment Research Council Special
Research Topic Land Ocean Interaction Study (1994-
8), included estuarine and coastal processes, with a
component on littoral sediment processes (LISP).
Similarly, the EU Marine, Science and Technology
(MAST) programme ECOFLAT studied mudflat
physical and biological processes and interactions.

English Nature hasstudied theloss of intertiddl areasin
the Essex estuaries and is collaborating with EA and
MAFFontwodifferent projectsstudying managed set-
back as a flood defence option in the Blackwater
estuary: at Orplands and Tollesbury. At Orplands
researchwiththe EA onestuary hydrodynamicscovers
sediment erosion and accretion. At Tollesbury work
has been done with MAFF on the re-creation of
intertidal habitats for nature conservation and flood
defence. These schemes have made a small
contribution to thecreation of new mudflatswithinthe
study areas. In Northern Ireland, astudy of mudflatsat
the north end of Strangford Lough, on behalf of the
Department of Agriculture Northern Ireland Rivers
Agency, has been carried out prior to amgjor upgrade
of the seawall.

Loca Government planning guidelines (eg PPG20,
NPPG7 and NPPG13) identify the consultation
required on wetland habitat development. The
publications Strategy for Flood and Coastal Defence
(MAFF/WO, 1993) and Towards Best Practice for
Coastal Zone Management (Department of the
Environment, 1996) also consider mudflat habitatsin
the light of proposed developments.

Action plan objectives and proposed
targets

Maintain at least the present extent and regional
distribution of the UK's mudflats. This target will
require compensating predicted | ossesto devel opment
by the restoration of mudflats. Whilst thismay not be
possible in the same location, it should be within the
same littoral sediment cell.
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Create and restore enoughiintertidal areaover the next
50 yearsto offset predicted lossestorising sealeve in
the same period. Predicted lossesin the next 15 years
should be offset in the next 10 years.

Restoreestuarinewater quality to ensurethat existing
mudflats fulfil their important ecological and
conservation role.

Proposed action with lead agencies
Policy and legislation

Provideaclear national policy by 2000for SMPs, land
use planning and development control policy which
ensures that there is no net loss of tidal flats by
development, from a1992 basdline, and that provision
ismade for the restoration of natural losses over the
longer term. (ACTION: DETR, EA, MAFF, NAW,
SE, SEPA)

Monitor the implementation of strong development
control policies by 2001 to prevent development in
flood risk areas (as defined by Water Resources Act
1991 Section 105(2) Surveys), with the objective of
retaining theoptionto usesuch areasfor therestoration
of intertidal flats if required. (ACTION: DETR,
DoE(NI), LAs, MAFF, NAW, SE)

Strengthen development and coastal protection
planning policy to ensure where possible the
maintenance of dl active sediment sourcesthat supply
intertidal flats by 2001. (ACTION: Crown Estates,
DETR, DoE(NI), MAFF, NAW, SE)

Develop policies to use soft dredged material from
estuaries to create mudflats elsewhere (in the same
estuary where possible). (ACTION: MAFF, Port
authorities)

Continue to support the establishment of EMPs and
related projectson dl estuarieswith Sgnificant intertidal
flats (ACTION: CCW, EHS, EN, SNH)

Site safeguard and management

Apply appropriate conservation designations to all
intertidal areas that meet national and international
criteria for site section and ensure appropriate
management of designated sitesby 2003. (ACTION:
CCW, DETR, EHS, EN, SEPA, SNH)

Ensure that wherever practicable coastal defence or
other construction works avoid disruption of coastal
processes that might lead to aloss of, or damage to,
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mudflats. (ACTION: DANI, DoE(NI), EHS, EA,
LAs, MAFF, NAW, SE)

Maintain and where possible improve estuarine and
coastal water quality. (ACTION: EA, EHS, MAFF,
SE, SEPA)

Advisory

Ensure that good-practice guidance is available to
shorelinemanagement authoritieson how toplanfor the
maintenance of mudflatsin aperiod of risng sealevel
by 2000. Particular attention should begiventotheuse
of dredged materid for thispurposeand the cregtion of
new mudflats. (ACTION: DoE(NI), EA, MAFF,
NAW. Port Authorities, SE)

International

Ensurethat relevant European Satutes and international
conventions provide adequate protection for mudflats.
(ACTION: DETR, MAFF)

Monitoring and research

Run fidd tridsto refineand demonstrate techniquesfor
habitat restoration and creation by 2002. Particular
attention should be given to the use of dredged material
for this purpose. (ACTION: CCW, EA, EHS, EN,
MAFF, Port authorities, SE, SNH)

Continueto devel op an understanding of the value of
mudflatsfor flood and coastal defence and the holistic
management of these habitatsin conjunction with flood
risk management. (ACTION: EA, MAFF, NAW, SE,
SEPA, SNH)

Develop holigtic qudity criteriafor themanagement and
monitoring of mudflats by 2002. (ACTION: INCC)

Initiate research into sediment exchange processes
between mudflatsand other coastal habitatsand onthe
dynamics of cohesive sediments in estuaries.
(ACTION: CCW, EA, EHS, EN, MAFF, SE, SEPA
SNH)

Collectand collateinformation ontheextent, quality,
loss/change of mudflat resourceto allow targetsto be
et and progress to be monitored by 2000. (ACTION:
CCW, EHS, EN, INCC, SNH)

Communications and publicity

Educate planning authorities and devel opers on the
important functions of mudflatsin estuarineand coastal
systems by the preparation and dissemination of a
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pamphlet by 2001. (ACTION: CCW, EA, EHS, EN,
MAFF, SE, SEPA, SNH)

5.6.2  Raisepublic awareness of the ecological and socio-
economic value of mudflats by 2001. (ACTION:

CCW, EHS, EN, SNH)
6. Costings

6.1 Thesuccessful implementation of thishabitat actionplan
will have resourceimplicationsfor both the public and
private sectors. Thedatain thetable opposite provide
an estimate of the current expenditure on the habitat
and the likely additional resource costs. These
additional costsare based on theannua average over
5and 10 years. The total expenditure for these time
periodsisaso given. Almost al the cogtswill relateto
the public sector, athough some costs(eg for research)
will be met by the private sector/non-governmental
organisations).
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Costings for mudflats

Current expenditure | 1st 5yrsto2004/2005 | Next 10yrsto
2014/2015
Current expenditure /£000/Yr
Total average annual cost /£000/Yr 130.6 39.5
Total expenditureto 2005/£000 653
Total expenditure 2005 to 2014/£000 395
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Sheltered muddy gravels
Habitat Action Plan

Current status

Physical and biological status

Sheltered muddy gravel habitats occur principaly in
estuaries, rias and sealochs, in areas protected from
wave action and strong tidal streams. In fully marine
conditions on the lower shore this habitat can be
extremely speci es-rich becausethe complex nature of
thesubstratum supportsahigh diversity of bothinfauna
and epifauna. However, good quality examples of this
habitat are very scarce. Polychaetes and bivalve
molluscsare normally dominant and the most varied,
but representatives of most marine phyla can be
present. The faunais often characterised by alarge
rangein body size. Asone movesinto an estuary, with
a consequent reduction in salinity, thereis a marked
reduction in speciesrichness. Low sdinity (mid to upper
estuarine) muddy gravels have alower, but digtinctive,
speciesdiversity. Thisplan concentratesontheintertida
and shdlow subtida high sdinity muddy gravel hebitats.

The carpet shell mollusc Venerupis senegalensisis
often, though not necessarily, present and can
sometimes occur in large numbers. The blunt gaper
Mya truncataisanother characteristic species. There
are condderable variationsin the composition of these
communities depending upon the sediment compaosition
and salinity regimepresent. Membersof thefully sdine
community can include the tube-dwelling polychaetes
Sabella pavonina, Myxicola infundibulum and
Amphitrite edwardsi, the sipunculan worm Golfingia
sp, the anemones Sagartia troglodytes and Cereus
pedunculatus and the holothurian Labidoplax
digitata. Burrowingdeposit-feeding polychaetessuch
asNotomastus latericeus, Aphel ochaeta marioni and
Melinna palmata may be abundant throughout the
sdlinity range. Thepresenceof coarsegravel and stones
at the sediment surface often providesasubstratum for
the attachment of avariety of faunaand epiflora, for
examplefucoids, ephemerd green dgaewith associated
littorinids and filamentous red algae.

Although themost diversecommunitiesoccur infully
sdline conditions a number of different species can
occur under reduced salinity (upper estuarine)
conditions. Here, Mya arenaria may be present, with
the polychaetes Neanthes virens and Cirriformia
tentaculata, the cockle Cerastoderma edule and the
native oyster Ostrea edulis. Oligochaetes and therag
worm Hedigte diversicolor usualy dominate the upper
estuarine low salinity muddy gravels.
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The prority habitat may be considered as an intertidal
extension of ahabitat morecommonin the sublittoral.
Thecommunitiesof interest tothisplan arerestricted to
theintertidal and shallow sublittoral. Shallow subtidal
muddy gravel (morethan 3 m below Chart Datum) can
contain communities of burrowing anemones such as
Mesacmaea mitchelli, Aureliania heterocera, Cereus
pedunculatus and Cerianthus lloydii. Deeper water
muddy gravel associations are not considered here.
However, therearesmilaitiesintheinfauna component
of the offshoremuddy-gravel (Venerupis) associations.

The INCC Marine Nature Conservation Review
(MNCR) biotope classification (verson 97.06) identifies
three biotopes relevant to this action plan:

IMX.VsenMtru (Venerupissenegalensisand Mya
truncata in lower shore or infralittoral muddy
gravel) - typical of fully marine aress.

LMX.Mare (Mya arenaria and polychaetes in
muddy gravel shores) - typical of partially reduced
sdinity areas.

LMX.MytFab (Mytilus edulis and Fabricia
stellaris on poorly-sorted muddy sand or muddy
gravel shores) - a fully marine, but possibly
stressed biotope.

Other related shallow sublittoral biotopes include
IMX.An (Burrowing anemones in sublittoral muddy
gravel), IMX.CreAph (Crepidula fornicata and
Aphelochaeta marioni invariable salinity infralittoral
mixed sediment) and IM X .PolMtru (Polydoraciliata,
Mya truncata and solitary ascidiansin varigble sdlinity
infralittoral mixed sediment).

Analysis of the survey records held on the MNCR
database suggests that fully saline sheltered muddy
gravel communitiesarescarceintheir Britishdistribution.
However, the biotopeisfound extensively in the Solent
and Helford River. Other notablel ocationsincludethe
rias of south-west Britain, for examplethe Fal Estuary,
Salcombe Harbour and Milford Haven. Other known
stesincludethe Sound of Arisaig, Lough Foyle, the Dyfi
Estuary and Llanbedrog on the LIeyn Peninsula.

Availabledescriptionsof intertidal muddy gravel beds
are often sparse on detail due to a lack of
comprehensive data. They are not easy to survey and
monitor, dueto the large quantities of coarse material
that would need to be laboriously sampled and sieved.
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Historica dataonthedistribution of muddy gravel beds
aredso very limited, presumably for Smilar reasonsto
those given above. Information from surveys carried out
inthe early 1900s in certain inlets (particularly the
Kingsbridge Estuary and Helford River) highlightsthe
extremely diverse communitiesfoundin muddy gravel
habitats at that time. A review of sediment shoresin
Great Britain in the late 1970s described a similar
distribution of muddy gravel communitiesto that shown
by more recent surveys.

Linkswith other action plans

Attentionisdrawntothesublittoral sandsand gravels
and mud in deep water habitat action plans as these
habitats and sheltered muddy gravelsoccur in similar
locations such as sealochs. A transition with depthis
therefore possible between these habitats.

Reference should also be made to the native oyster
species action plan.

Current factor s affecting the habitat

Physical disturbance: Coastal developmentsincluding
the construction of marinas and slipways, sediment
extraction, the widening and dredging of channelsand
seadefencessuch asbarrages. Such activity may alter
tidal flow patterns, affecting thesedimentary conditions
across the gravel beds.

Bait digging: Thisisespecidly prevdentinthe dightly
reduced sdinity conditions where king rag Neanthes
virensis common.

Fisheries: Intertidal mollusc beds, including Venerupis
senegalensis, havebeenthesubject of small fisheriesin
the past. The current fishery is small, but has the
potential for a resurgence, whereas Mercenaria
mercenaria dredging in Southampton Water has
severely disrupted this habitat. The molluscs are
normaly taken for export (eg to Spain) and loca human
consumption - in dishes such as ‘paella and ‘clam
chowder'.

Organicenrichment, especialy sewagepollutionstress:
Severe pollution can lead to anoxic conditionsand a
decrease in macrobenthic populations and species
diversity.

Persistent  bio-accumulating chemicals (eg
polychlorinated biphenyls and tri-butyl tin), waste
discharges containing heavy metals and chemicals.

Introduction of non-native species. Crepidula
fornicata can dominate the fauna resulting in the
smothering of the sediment surfaceleading to anoxiain
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the sediment. They are dso considered a pest of oyster
beds.

Current action

Legal status

Areasof muddy gravelsareincorporated within some
Ramsar sites, and Special Protection Areas(SPAS). The
habitat is also included within some coastal SSSIsin
Great Britainand ASSIsin Northern Ireland, although
the current seaward limit of SSSIsin England and Waes
and ASSIsto Mean Low Water mark would preclude
many examples of the habitat.

Muddy gravel biotopes aso occur in a number of
candidate Special Areasof Conservation (SAC), under
theEC HabitatsDirective, including Plymouth Sound,
the Fdl andHeford Estuaries, the Sound of Arisaig and
Lleyn Peninsula. There are, however, areas in many
other inlets that are not currently protected by any
legidation.

Although Venerupis senegalensis and other muddy
gravel molluscsareoccasionaly fished commercialy,
thereisno EC or nationd legidation setting limitationson
shell size or catch size. The South Weles Sea Fisheries
Committee and the North Western and North Wales
Sea Fisheries Committee, however, have recently
produced bydaws for the control of bivalve mollusc
fisheries. Althoughtheseregulationsdo not set limitson
shell size, they control the use of fishing vessels and
dredging gear (through licensing) and enable the
Committeesto establish closed seasonsand aress. The
byelawshave been created in responsetotheincreasing
pressures on razor shells and other bivalves in sandy
coasta sediments, but they might enablethe Committees
tosimilarly managemuddy gravel molluscanfisheriesif
the occasion arose. Regulating orders are being
examined asappropriatefisheriesmanagement measures
for shellfish on the west coast of Scotland.

Dischargesto the seaare controlled by anumber of EC
Directives,includingtheDangerousSubstances, Shellfish
(Waters), Integrated Pollution Control, Urban Waste
Water Treatment, and Bathing WatersDirectives. The
forthcoming Water Framework Directivewill aso be
relevant. The Odo and Paris Convention (OSPAR) and
North SeaConferencedeclarationsarea soimportant.
These commitments provide powers to regulate
discharges to the sea and have set targets and quality
standards to marine waters. An extensive set of
standards covering many metals, pesticides and other
toxic, persistent and bioaccumulative substances, and
nutrients have been set under UK legidlation.
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M anagement, resear ch and guidance

Information on the distribution of areas of muddy gravel
biotopeswas collected as part of the MNCR. Much of
the most relevant information comesfromthe Nature
Conservancy Council Harbours, Rias and Estuaries
surveys (1985 to 1988), the Marine Biological
Association/Scottish Marine Biological Association
(now known as Scottish Association for Marine
Science) intertidal surveys (1976 to 1980) and the
CCW Phase 1 Intertidal survey, which now covers
more than 10% of the Welsh coast.

Management schemes for relevant SACs are being
developed and will include appropriate monitoring
programmes. The methodology to be adopted for the
study of specific featuresis under review.

Marinebiological monitoring programmes, established
by avariety of organisationsandincluding muddy gravel
sites, dready exist in anumber of inlets. The longest
running and most relevant of theseisthat of the Helford
Voluntary Marine Conservation Area Group. The
muddy gravel habitats which are so common in the
Helford are afocus for some of thiswork.

TheEnvironment Agency undertook aprogramme of
studiesin the early 1990s in an attempt to classify
estuarine systems by the quality of their waters. The
programmewas most comprehensively undertakenin
the Agency's south-west region, where the surveys
looked at water quality parameters, sediment and
macrofauna.

Action plan objectives and proposed
targets

Maintain the extent, distribution and quality of sheltered
muddy gravel bed habitats, as defined in section 1 of
this habitat action plan.

Proposed action with lead agencies
Policy and legislation

Simplify the emergency powers procedure for
controllingmolluscanfisheriesasnecessary to protect
sheltered muddy gravels. (ACTION: MAFF, NAW,
SE)

Site safeguard and management

Determinethefull extent of thesheltered muddy gravel
resource that currently falls within designated areas.
Explorealternative means of securing the conservation
of representative examples of muddy gravel habitats
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through other mechanisms by 2003. (ACTION: CCW,
EHS, EN, JNCC, SNH)

Ensurethat representativeexampl esof sheltered muddy
gravel habitatsin SACsand SPAs are protected from
the adverse effects of fishing activities, development
schemes, and dredging operations and associated

disposal activities. (ACTION: All relevant authorities)

Reduce inputs to coastal waters as required under
international, EC and domestic pollution control
obligations. (ACTION: DoE(NI), EA, SEPA)

Enforce control of input and accumulation of debrisfrom
pleasure craft and fishing vessels and provide waste
reception facilities and waste management plans.
(ACTION: DETR, DTI, EHS, NAW, Port and
Harbour authorities, SE)

Take account of the conservation requirements of
sheltered muddy gravel bedsin the development and
implementation of coastal zone management plans,
ensuring that they aremanaged in conjunction with other
habitats and communities in the same locales.
(ACTION: LAS)

Advisory

Inform local authorities, port and harbour authorities of
the reasonsfor protection of thisscarce marine habitat
where they have a statutory obligation for its
conservation. (ACTION: CCW, EHS, EN, SNH)

International

None proposed.

Future monitoring and research

Identify nutrient Water Quality (WQ) standards for
nutrientsthat will protect thishabitat, and examinethe
ability of existing regulatory mechanismsto ensure
compliancewithsuch standards. (ACTION: CCW, EA,
EHS, EN, SEPA, SNH)

Gather, compile and publish adetailed account of the
extent, quality, current status and geographical
digtribution of fully saline sheltered muddy gravel beds
around the UK by the year 2002. (ACTION: CCW,
EHS, EN, JNCC, SNH)

Undertake further structured survey work, especialy
within SAC boundaries. Further work should be
undertaken in Plymouth Sound, the Fal Estuary and
Helford River, Milford Haven and Dornoch Firth. This
work should endeavour to further delineste community



composition and aso to provide detailed information on
the other physical characteristics of the habitat.
(ACTION: CCW, EHS, EN, JNCC, SNH)

55.4  Develop and standardise monitoring methodol ogy
specifictothecharacteristicsof sheltered muddy gravel
beds by 2002. (ACTION: CCW, EHS, EN, JNCC,
SNH)

5.6 Communications and publicity

5.6.1  Produce appropriate information for coasta zone

management groups and the general public about the
conservation needs of thishabitat and related biotopes.
(ACTION: CCW, EHS, EN, SNH)

6. Costings

6.1 Thesuccessful implementation of thishabitat action plan
will haveresourceimplicationsfor both the public and
private sectors. The datain the table below provide an
estimate of the current expenditure on the habitat and
thelikely additional resource costs. These additiona
costs are based on the annual average over 5 and 10
years. Thetotal expenditurefor thesetime periodsis
also given. Almost al the costswill relateto the public
sector, although some costs (eg for research) will be
met by the private sector/non-governmental
organisations).
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Sabellaria spinulosa r eefs
Habitat Action Plan

Current status

Physical and biological status

Sabellaria spinulosa reefs, INCC Marine Nature
Conservation Review (MNCR) biotope code
CMX.SspiMx, comprise dense subtidal aggregations of
this small, tube-building polychaete worm. Sabellaria
pinulosa can act to stabilise cobble, pebbleand gravel
habitats, providing aconsolidated habitat for epibenthic
species. They are solid (albeit fragile), massive
structures at |east several centimetres thick, raised
abovethe surrounding seabed, and persisting for many
years. As such, they provide a biogenic habitat that
allows many other associated species to become
established. The S. spinulosareef habitats of greatest
nature conservation significancearethosewhich occur
on predominantly sediment or mixed sediment aress.
These enable arange of epibenthic specieswith their
associated faunaand a specialised ‘ crevice* infauna,
which would not otherwise be found in the area, to
become established. Studies have compared an areaof
S spinulosawith other macrofauna communitiesin the
Bristol Channel and found that theformer had ahigher
faunal diversity (more than 88 species) and higher
annual production (dominated by suspension-feeders)
than other benthic communitiesin the area.

S spinulosa requires only afew key environmental
factors for survival in UK waters. Most important
seems to be a good supply of sand grains for tube
building, put into sugpension by strong water movement
(either tidal currentsor wave action). S spinulosaaso
appearsto be very tolerant of polluted conditions. The
worms need some form of hard substratum to which
their tubeswill initialy be attached, whether bedrock,
boulders, artificid subdrata, pebblesor shell fragments.
However, the presence of extensive reefs in
predominantly sediment areasindicatesthat, oncean
initid concretion of tubes hasformed, additiona worms
may settle onto the colony enabling it to grow to
considerable size without the need for additional
‘anchorage* points. Published work has noted that the
planktonic larvae are strongly stimulated to settle onto
living or old coloniesof S spinulosa, athough they will
eventualy (after two or threemonthsin the plankton)
settle onto any suitable substratum in the absence of
other individuals.

Given itsfew key requirements, and its tolerance of
poor water quality, S spinulosa isnaturally common
aroundtheBritishIdes. Itisfound in the subtidal and
lower intertidd/sublittora fringewithawidedigtribution
throughout the north-east Atlantic, especidly in areas of
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turbid seawater with a high sediment load. Recent
research in the Wash using remote video, identified
very extensive areas of reef rising up to 60 cm above
the seabed and almost continuously covering alinear
extent of 300 m. However, in most parts of its
geographical range S spinulosa does not form reefs,
but is solitary or in small groups encrusting pebbles,
shell, kelp holdfastsand bedrock. Itisoften crypticand
easily overlookedin these habitats. Where conditions
arefavourable, much moreextensivethin crustscanbe
formed, sometimescovering extensiveareasof seabed.
However, these crustsmay be only seasonal features,
being broken up during winter storms and quickly
reforming through new settlement the following spring.
Thereareextens veexamplesof thisform of colony on
the west Wales coast, particularly off the Lleyn
Peninsula and Sarnau candidate Special Area of
Conservation (cSAC) and theBerwickshireand North
Northumberland Coast cSAC. These crusts are not
considered to condtitutetrue S spinulosa reef habitats
because of their ephemeral nature, which does not
provide a stable biogenic habitat enabling associated
gpeciesto become established in areas where they are
otherwise absent.

The closely related Sabellaria alveolata has been
recorded asliving for up to nineyears. It is possible
that S. spinulosa is similarly long-lived. The
examination of reefsinthe Bristol Channd revesled that
they possessed only asmal number of young, derived
from sources outside of the study area. The adultsin
the colony werenot gravid duringthe study and grew
very little. The age of acolony may greetly exceed the
age of the oldest individuals present, as empty
concretions of S spinulosa sand tubesare frequently
found and must be ableto persist for sometimein the
marine environment. However, there have been no
studies of the longevity of individual worms, or the
longevity and stability of colonies or reefs.

Consideration of thepresent and historica statusof this
habitat inthe Wadden Seaareaisuseful becauseit has
been much better studied than in the UK. Large
subtidal S spinulosareefsinthe German Wadden Sea,
which provided animportant habitat for awide range of
associ ated species, have been completely lost sSincethe
1920s. S. spinulosa now appears in the Red List of
Macrofaunal Benthic Invertebrates of the Wadden
Sea.

Linkswith other action plans

In thisaction plan and those for Sabellaria alveolata
and sublittoral sandsand gravels emphadisisplaced on
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damage that may be caused by physical disturbance.
Sessile organisms in these habitats are vulnerable to
damage resulting from fishing activity and aggregate
extraction.

Current factor s affecting the habitat

The greatest impact on this biogenic habitat is
considered to be physical disturbance from fisheries
activities. Dredging for oystersand mussels, trawling for
shrimp or finfish, net fishing and potting can dl cause
physical damage to erect S spinulosa reef
communities. Theimpact of themobilegear breaksthe
reefsdown into smal chunkswhich no longer provide
ahabitat for the rich infaunaand epifauna associated
with this biotope. Research has attributed the loss of
thelarge S spinulosa reefsin the Wadden Seato the
long-term effects of fishing activity. It has aso been
noted that commercial fishermen sought out areas of
S spinulosa before trawling for pink shrimp Pandalus
montagui, and appear to have destroyed the reefs
along with their associated shrimp fishery in the
process. A similar detrimental effect on S. spinulosa
was reported during the 1950s in Morecambe Bay.
Published work has aso identified crustacean
shdlfisheriesandpotting, andmolluscanshelIfisheries,
asthe activitiesto which S spinulosa accretions are
most sensitive.

Aggregatedredging often takesplacein areas of mixed
sediment where S. spinulosa reefs may occur. For
example, an Environmental Statement by Civil and
Marine (1994) on a dredging licence for the outer
Bristol Channel raised concern over the occurrence of
some S. spinulosa reefs within the proposed licence
area. Some dredged sampleswere comprised of upto
60% S. spinulosa by volume. The impacts of this
activity on their long-term survival is unknown, but
suspension of fine materia during adjacent dredging
activity isnot considered likely to have detrimental
effectsonthehabitat. A licencecondition hastherefore
been stipulated that the operator, when dredging,
avoids the reefs identified within the licensed zone.
Aggregate extraction is not considered to be as
significant athreat ascommercial fisheries, provided
that environmental assessmentsidentify reefs, exclude
licenced areas and/or establish ‘refuge’ zones, avoid
other reef habitats while dredging, and carry out
appropriate monitoring and biological study.

Pollution is listed as one of the major threats to
S spinulosain the Wadden Sea. However, pollution
was not identify as a significant problem (sludge
dumping in Dublin Bay actually encouraged the
establishment of Sabellaria) unlesshigh sedimentation
drastically changed thesubstratum. S. spinulosareefs
in the Wadden Sea, destroyed by fishing activities, have
been replaced by beds of mussel Mytilus edulis and
sand-dwelling amphipods Bathyporeia spp. Thisis
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partly attributed to an increase in coastal
eutrophication, favouring Mytilus.

Therisk to S spinulosa from trawling and dredging has
been considered high. Other research has assigned
scores of moderately high to very high for damage,
fragility, longevity and gability to Sabellaria accretions,
but a low intolerance score (these species are
considered to be tolerant to a moderate variety of
environmental changes). Recovery wasconsideredto
beunlikdy withinten years. Regeneration of thishabitat
isclassified as difficult* (15-150 years) intheWadden
Sea Red List.

Current action

Legal status

Thereis currently no statutory protection for known
examples of this sublittoral habitat in the UK. The
marine SACslig isincomplete with respect to biogenic
reefs, athough Sabellaria spinulosa reefs may
represent important sub-features of other Annex |
habitats for which a site was selected. None of the
cSACswere selected specificaly for biogenic reefs,
athough they may represent important sub-features of
other Annex 1 habitats(* Sandbankswhich arecovered
by seawater at all times'; ‘Large shallow bays and
inlets, and * Estuaries’), for which asite was sdected.
Environmental assessments carried out prior to
aggregate extraction operationscould result in refusal of
licences by the Department of the Environment,
Transport and the Regions (DETR), or imposition of
conditions to minimise dredging impacts.

Management, resear ch and guidance

Two recent studies have provided a significant
contribution towardstheunderstanding of thishabitat
and the ggpsin knowledge which reguire attention. The
MNCR Databaseholdsinformation on the occurrence
of S spinulosa around the UK coast, and examples of
reef habitatsmay beidentified during mapping surveys
of both candidate and proposed marine SACs.
Researchersmonitoring aggregateextractionmay hold
unpublished data on persistence, growth and other
biological characteristics.

Action plan objectives and proposed
targets

Itisdifficult to set biological targets for this habitat
when solittleisknown about its distribution, stability,
rate of (re-)establishment and recovery. Increased
survey and research effort is required before
quantitative habitat targets can be set. The following
objectives and targets are suggested.
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By 2004 quantify and maintain the extent, distribution

and quality of existing S. spinulosa reefsin the UK.

Ensure known areas of S. spinulosa reef are avoided
by seabed operations that may cause direct impact.

By 2004 establish and ensure necessary habitat
conditions required for the re-establishment of
S spinulosa reef whereformerly found, for examplein
the Essex Estuaries and Morecambe Bay. Establish
monitoring programmes to determine the success of
theseinitiatives.

Proposed action with lead agencies
Policy and legislation

Exclude important examples of S spinulosa reef from
aggregate extraction licence areas. Attach detailed
monitoring and research conditionstoother licences.
(ACTION: CCW, CEC, DETR, EHS, EN, MAFF,
NAW, SE)

Ensurethat dl relevant SAC management schemestake
account of the effects of dredging and trawling.
(ACTION: All relevant authorities)

Site safeguard and management

Establish restrictions on use of mobile fishing gear
within areas of known and former habitat where
recovery issought. (ACTION: DANI, MAFF, LAS,
SE, SFCs)

Establish voluntary mechanisms outside SACs.
(ACTION: CCW, EN, EHS, SFC, SNH)

Advisory

By 2002 develop acode of practiceto protect against
damage from dredging and trawling. (ACTION: CCW,
EHS, EN, MAFF, SE, SFCs, SNH)

International

Participate in initiatives to develop and strengthen
measures for conservation of S, spinulosa reefsin
Europe and elsewhere. (ACTION: DETR, JNCC)

Monitoring and resear ch

Refine the MNCR list of characteristic species
associated with S, spinulosa reefs, including
commercial species (eg pink shrimp Pandalus
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montagui) and identify indicators of habitat quality.
(ACTION: CCW, EN, JNCC, MAFF)

Investigate and assessthedistribution, areaand habitat
quality of S. spinulosareefs. (ACTION: CCW, EHS,
EN, JNCC, SNH)

Investigatelifecycles, recruitment and longevity of reefs
and their associated fauna. Commission research onthe
interaction and competition between S spinulosaand
other filter feeders (eg Ophiothrix fragilis and Mytilus
edulis). (ACTION: CCW, CEC, EN, MAFF, NERC,
SNH)

I nitiatebiol ogica monitoring programmesinaggregate
dredged and undredged areas. (ACTION: CEC,
MAFF)

Study the effect of towed fishing gear on S spinulosa
reefs, their potentid for recovery and ratesof recovery.
(ACTION: CCW, EHS, EN, MAFF, NAW, NERC,
SE, SNH)

By 2004, compilean inventory of areas which formerly
supported S spinulosa reefs, establish the necessary
habitat conditionsfor re-establishment, andidentify the
highest priority sitesfor re-establishment. (ACTION:
CCW, EHS, EN, INCC, SNH)

Communications and publicity

Raise awareness of theimportance of S spinulosa reef
habitatsto marinebiodiversity within thedredging and
fishing industry. (ACTION: CCW, CEC, EHS, EN,
MAFF, SE)

Publishan appropriatecodeof practicefor commercial
and recreational marine users. (ACTION: CCW,
CEC, EHS, EN, MAFF, SE, SNH)

Costings

Thesuccessful implementation of thishabitat actionplan
will have resourceimplicationsfor both the public and
private sectors. The datain thetable overleaf provide
an estimate of the current expenditure on the habitat
and the likely additional resource costs. These
additional costsare based on theannua average over
5and 10 years. The total expenditure for these time
periodsisaso given. Almost al the cogtswill relateto
the public sector, athough some costs(eg for research)
will be met by the private sector/non-governmental
organisations).
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Tidal rapids

Habitat Action Plan

Current status

Physical and biological status

In this habitat action plan, theterm ‘tidd rapids’ isused
to cover abroad range of high energy environments
including deep tidal streams and tide-swept habitats.
The INCC's Marine Nature Conservation Review
(MNCR) defined rapids as ‘strong tidal streams
resulting from a constriction in the coastline at the
entranceto, or within thelength of, an enclosed body of
water such as asealoch. Depth isusually shallower
thanfivemetres.” In deeper situations, definedinthis
plan asbeing more than five metres, tidd streamsmay
generate favourable conditions for diverse marine
habitats (eg the entrancesto fjordic sealochs, between
islands, or between isands and the mainland,
particularly wheretida flow isfunnelled by the shape of
the coastline). Wherever they occur, strong tidal
streamsresult in characteristic marine communitiesrich
in diversity, nourished by a constantly renewed food
source brought in on each tide.

The marine life associated with these habitats is
abundant in animals fixed on or in the seabed, and
typically include soft corals, hydroids (sea firs),
bryozoans (sea mats), large sponges, anemones,
mussels and brittlestars in dense beds. In shallow
water, bedrock and boulders often support kelp and
sea oak plants, which grow very long in the tidal
currents, and have a variety of animals growing on
them. Other smaller red and brown seaweedsgrow on
cobblesand pebbles, many of these being characterigtic
of tide-swept situations. Boththe Menai Straitin North
Wales and the Scilly Idles provide good examples of
tide-swept communities considered to be of national
importance. Also, theDornin Strangford Lough MNR
isremarkablefor itsdiversity of floraand faunaand for
displaying amarked emergence phenomenon. Coarse
gravel isamoredifficult habitat for animasto colonise,
asit is constantly moving, yet even here there are
typical animals, such as sea cucumbers, worms and
burrowing anemones. Maerl beds are also closely
identified with the conditionsfound intidal narrowsand
rapidsin the south-west (the Fal estuary) andthe north
of the British Isles (Orkney).

In deeper water, such as between idands, strong tidal
streams may be felt down to 30 m. For example,
between the Pembrokeshireidands strong tidal currents
inthe centreof Ramsey Sound provide conditionsfor
a distinctive community, unrecorded elsewhere in
south-west Britain.
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Animportant range of tidal rapid habitatsarefound in
Scottish and Irish fjordic and fjardic sealochs. Fjordic
sealochs occur in the more mountainous areas of the
Scottish west coast andidandsand wereformed by the
scouring action of glaciers and ice sheets. The result
was an over-deepened basin (with some examples
recording a charted depth of 200 m) or a series of
basins connected to each other and the open sea by
narrow and shdlow ‘sills at depths of lessthan 30 m,
with many lessthan 20 m. It is this high energy sill
habitat, over which the tide flows, that produces the
diverse communitiesthat inhabit thisenvironment. A
considerable volume of water may move over thesill
during the tidal cycle, with atidal range in some
Scottish sea lochs of up to 5 m on spring tides,
generatingatida flowsof upto 10knots. For example,
Strangford Loughin Northern Ireland also hasalong
rapids system with very strong tidal streamsup to 8
knots.

Thevariability of sealochsin size, shape, number of
basins and length and depth of sills, producesawide
range of marine communities. The seabed may be of
bedrock and boulders, or arange of mixed material
downto coarseshell gravel. The speciescomposition
of tiddl rgpidsin some sealochs may dso beinfluenced
by marked variationsin salinity.

Hardic sealochsare much shdlower often with amaze
of islands and shallow basins connected by rapids,
which are usudly lessthan five metres deep and often
intertidal. Fjardic sealochs are found mainly in the
Western Isles.

Themorphology of fjordsand fjardsisthereforevery
different tolowland marineinletsand the estuaries of
the south and east of the British Isles. However, in
south-west England, eudtatic change has creeted rias by
drowning coadtd river valleyssuchasthe Dart, Tamar
and Fal. At the narrow entrances of theserias, strong
tidal currents have generated diverse habitats of
biological significance.

Linkswith other action plans

The actions proposed in thishabitat action plan should
be combined with efforts to implement other action
plansfor habitatsthat share high energy environments,
for example maerl beds and Modiolus modiolus beds.

Current factors affecting the habitat

Therichnessand variety of marinelifeintidal rapids
relies primarily on the strong water currentsto carry
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food in, and waste materias and fine sediments away.
Any obstruction tothe water flow can be expected to
have adverse effects on the faunaand flora. Various
impactswhich potentially affect water flow arelisted
below.

Theferrieswhich used to run acrosstherapidsat the
entrance to many west coast sea lochs have been
gradually replaced by bridgesand causeways carrying
roads. In many casesthe bridges are carried by one or
two uprightsstanding inthe centre of therapids. While
this caused some destruction of habitat during
congtruction, restriction towater flow isnot substantial
and tide-swept communities recovered. However, ina
few cases, particularly in the Western Ides, solid
causeways with no provision for water exchange, or
with only small culverts, havebeenbuilt acrossrapids,
for instancethe causeway joining Vatersay with Barra
(Churchill Barriers, Orkney).

Tidal power generation has been suggested in
conjunction with bridge construction in areas with
strong tidal flow asameansof generating electricity.
Depending on scale and local circumstances, these
could have a devastating effect on communitiesin
rapids and within enclosed bodies of water.

Tidal barriershavebeen built for variousreasonsin the
past, usudly for fishingactivities. Thesehavegeneraly
been acrosssmall, shalow rapids connecting brackish
lochs with the sea, and may well have changed the
ecol ogy of thelochscons derably through restriction of
seawater influenceand consequent changesin sdinity.
The effects on the connecting rapids can also be
expected to be drastic.

In generd, tidal rapids are little affected by fishing
because the strong tidal streams make fishing
operations difficult. However, rapids often have dense
beds of animals, for example mussels, which may
become attractivefor exploitationinthefuture. Rapids
can beasanctuary for crustaceans becausestrong tida
currents make creeling difficult.

Rapidsmay contain gpecies sendtivetowater pollution.
Although the currentsin rapids may quickly disperse
one-off sources of pollution, chronic continuing
pollution could affect sensitive marine life.

Current action

L egal status

Strangford Lough in Northern Ireland, including the
rapids, is protected as a statutory Marine Nature
Reserve, and the Mena Strait is aproposed Marine
Nature Reserve. A few Scottish rapids are partly
includedwithinintertidal SSSIs(LinneMhuirichrapids,
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in Loch Sween, for example, is part of the Taynish
Wood SSSI down to mean low water of spring tides),
but these designations do not include the sublittoral
parts of the rapidswhich contain much of the marine
biological interest.

Rapids can beincluded in protected sites as Special
Areasof Conservation (SACs) under the EC Habitats
Directive as ‘reefs (if the seabed is of rock or a
biogenic reef, such as a mussel bed); under ‘large
shallow inlets and bays', or in the priority habitat
‘lagoons’. However, rapids with mixed sediments
occurring in sealochs and sounds (many are of this
type) do not qualify under the present habitat
definitions. The importance of UK rapids in an
international context means that current protection
through site designation is inadequate.

Loch Duich, Long and Alshisapossible SAC under
the category of ‘reefs. The siteincludes Kyle Rhea,
with some of the strongest tidal streamsin the UK.
Loch Maddy isacandidate SAC under the category of
‘shalow inlet’” and includes numerous shallow tidal
rapids between the many islands of the loch. The
Sound of Arisaig cSAC aso includes tidal rapids
(under the category ‘shalow sandbanks covered by
water’). The Vadills cSAC and other lagoon sites
contain rapids, oftenintertidd. Strangford Loughisaso
acSAC. InEngland, the Fal and Helford and Idles of
Scilly are cSACs and in Wales the Pembrokeshire
Islands are a cSAC.

Many other sealochswithtidal rapidsareincludedin
the list of 29 Marine Consultation Areas, a non-
statutory designation used by SNH to denote areas of
special marine interest in connection mainly with
consultations over the siting of fishfarms and other
works.

Management, resear ch and guidance

The sea loch and other surveys undertaken by the
JNCC's MNCR and subsequent surveys
commissioned by SNH have included many Scottish
rapidssites. The MNCR has described and classified
the communities within them.

Therapidsin Strangford Lough, Northern Irdland have
also been well studied and documented.

Specific studies have been carried out at somerapids
stesin conjunction with theimpact of road and bridge
schemes.
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Action plan objectives and proposed
targets

Maintain the extent, variety and quality of marine
communitiesin tidal rapids based on best available
information.

Proposed action with lead agencies
Policy and legislation

Although a number of tidal rapids are included in
possible or candidate SACs, many tida rapidsdo not
qualify for protection under existing Habitats Directive
habitat types. Thereforeconsderation should begiven
to proposing theinclusion of tidal rapids under Annex
1 of the EC Habitats Directive when the opportunity for
amendmentsarise. Thiscould beboth asahabitatinits
own right and/or as a specific component of sealoch
systems(other action plansaso cal for theinclusion of
sealochsasahabitat intheir own right on Annex | of
theHabitatsDirective). (ACTION: DETR, INCC, SE)

Ensurethat road, bridge, causeway, energy and other
construction schemeswhich might obstruct thewater
flow intidd rgpidsavoid or minimise, asfar aspossible,
damage to the conservation interest of the rapids.
(ACTION: CCW, DETR, DoE(NI), DTI, EHS, EN,
LAs, MAFF, NAW, SE, SNH)

Ensurethat fishing operationswith mobile gear arenot
carriedoutintidal rapids. (ACTION: DANI, MAFF,
SE, SNH)

Site safeguard and management

Implement the INCC guidance that al highly rated
examples of tide-swept algal habitats in the mid-
eulittoral, lower eulittoral and sublittoral fringe of
Scottish sealochs(as communities of nationa or more
than nationd importance) asassessed by theMNCRIn
an Area of Search should be included in SSSIs by
2005. (ACTION: JNCC, SNH)

List further sitesfor eventua notification to ensurethe
full range of tidal rapid sitesand community typesand
ecological conditionsisrepresented in the network of
protected sites. Consideration should be given to the
protection of thesub-littoral componentsof tidal rapids
in the context of the proposed Department of the
Environment, Transport and the Regions (DETR)
working group on marine conservation. (ACTION:
CCW, DETR, EHS, EN, JNCC, NAW, SE, SNH)

Reduce inputs to coastal waters as required under
international, EC and domestic pollution control
obligations. Long term monitoring strategies are also
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required to identify changesin water quality and the
effect onthe ecology of thishabitat. (ACTION: DETR,
EA, EHS, MAFF, NAW, SE, SEPA)

Draw up management schemes for all SACs that
containtidal rapidsby 2004. (ACTION: CCW, EHS,
EN, SNH)

Advisory

Provide advice to local authorities and planners on
minimising impacts of plans and operations on tidal
rapidscommunities. Emphasisshould begivento the
value of considering their importance from the early
stages of planning, as there may often be asimple
engineering solution to preserving the features of
interest. (ACTION: CCW, DETR, DoE(NI), EN,
NAW, SE, SNH)

International

None proposed.

Monitoring and resear ch

Complete survey and recording of theextent, quality
and composition of the habitats and communities of
tidal rapids by 2005, and establish a monitoring
programme that will enable progress towards the
objective of this plan to be properly assessed.
(ACTION: CCW, EHS, EN, SNH)

Monitor the recovery of stesafter congtruction works
to establish theimpactsand effectiveness of mitigation
measures. For new projects post-construction
monitoring should be costed in from the start.
(ACTION: CCW, EN, LAs, NAW, SE, SNH)

Where barriers have been built across tidal rapids,
commission surveysto document the effects on the
floraand faunacommunities. Effort should bedirected
towards sites where the barrier design made no
provision for water flow exchange (eg Vatersay
causeway). (ACTION: SNH)

Communications and publicity

Implement the communication of information on tidal
rapids and their importanceto planners, coastal users
and the general public. This should include their
internationa importance, their variety, diversity and
abundanceof marinelifeand communities. (ACTION:
CCW, EHS, EN, LAs, SNH)

Ensurethat theimportanceof tidal rapidsissufficiently
emphasised ininterpretation and management plansfor



possible and candidate SACs where appropriate.
(ACTION: All relevant authorities)

5.6.3  Writepopular articlesfor relevant publicationsonthe
importance of tidal rapids. (ACTION: CCW, EHS,

EN, SNH)

5.6.4  Considertheroleof Coastal Foraand particularly the
Minch Project in promoting the awareness of, and
disseminating information about, tidal rapids.

(ACTION: CCW, EHS, EN, SNH)
Costings

6.1 Thesuccessful implementation of thishabitat action plan
will have resourceimplicationsfor both the public and
private sectors. The datain thetable below provide an
estimate of the current expenditureon the habitat and
the likely additional resourcecosts. These additional
costs are based on the annual average over 5 and 10
years. Thetotal expenditure for thesetime periodsis
asogiven. Almogt al the costswill relateto the public
sector, although some costs (eg for research) will be
met by the private sector/non-governmental

organisations).
Key references

Connor, D.W. 1989. Survey of Loch Duich, Loch Long and
Loch Alsh. Nature Conservancy Council, CSD Report No. 977.

Erwin, D.G., Picton, B.E., Connor, D., Howson, C. Gilleece, P.
& BoguesM.J. 1990. Inshore marine life of Northern Ireland.
Ulster Museum/DoE(NI), Belfast/HM SO, London.

Hiscock, K. 1980. South-west Britain sublittoral survey.
Field surveys of sublittoral habitats and species in west
Pembrokeshire (Grassholm, Skomer and Marloes
Penninsula). Nature Conservancy Council, CSD Report No.
301.

Costingsfor tidal rapids

Howson, C.M., Connor, D.W. & Holt, R.H.F. 1994. The
Scottish sealochs - an account of surveys undertaken for the
Marine Nature Conservation Review. (Contractor: University
Marine Biologica Station, Millport). Joint Nature Conservation
Committee Report No. 164 (Marine Nature Conservation
Review Report MNCR/SR/27).

Lumb, C.M. 1983. Menai Strait sublittoral survey. Nature
Conservancy Council, CSD Report No. 467.

Moore, J.J., Smith, J. & Northen, K.O. 1999. Marine Nature
Conservation Review Sector 8. Inletsin the western English
Channel: area summaries. Coasts and seas of the United
Kingdom, MNCR series, Joint Nature Conservation Committee,
Peterborough.

Thorpe, K., Dakin, M., Fortune, F. & Nichals, D. 1998. Marine
Nature Conservation Review Sector 14. Lagoonsin the Outer
Hebrides: area summaries.Coasts and seas of the United
Kingdom, MNCR series, Joint Nature Conservation Committee,
Peterborough.

Current expenditure 1st 5yrsto 2004/2005 | Next 10 yrsto 2014/2015
Current expenditure /£000/Yr
Total average annual cost /£000/Yr 725 19.3
Total expenditureto 2005/£000 362.5
Total expenditure 2005 to 2014/£000 193
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Modiolus modiolus beds
Habitat Action Plan

Current status

Physical and biological status

The horse mussel Modiolus modiolus forms dense
beds at depths of 5-70 m in fully saline, often
moderately tide-swept areas off northern and western
parts of the British Ides. Although it is awidespread
and common species, true beds forming a distinctive
biotope are much morelimited and are not known south
of the Humber and Severn estuaries. Beds are known
from Shetland, Orkney, the Hebrides and other parts of
western Scotland, the Ards Peninsula, Strangford
Lough, off both ends of the e of Man, off north-west
Anglesey and north of theL leyn Peninsula. Densebeds
of young Modiolus modiolusalso occur in the Bristal
Channd but often seem not to surviveto adulthood. Off
North Sea coasts occasiona beds occur between
Berwickshireand the Humber, and probably e sewhere.

M. modioluscan occur asréelatively small, densebeds
of epifauna mussels carpeting steep rocky surfaces, as
in some Scottish sealochs, but is more frequently
recessed et least partly into mixed or muddy sediments
inavariety of tida regimes. In some sealochs and open
seaaress, extensive expanses of seabed are coveredin
scattered clumps of semi-recessed M. modiolus on
muddy gravels. In afew placesin the UK, beds are
more or less continuous and may be raised up to
several metres above the surrounding seabed by an
accumulation of shell, faeces, pseudofaecesand sand.
Insomeareasof very strong currentsextensive areas of
stony and gravelly sediment are bound together by
more or less completely recessed M. modiolus,
creating waves or mounds with steep faces up to one
metre high and many metreslong. Theseareas of semi-
recessed and recessed beds may in some cases extend
over hundreds of hectares, and in many cases may be
considered as 'biogenic reefs, though they are all
referred to here as beds. The INCC Marine Nature
Conservation Review (MNCR) has identified four
major biotopes dominated by dense M. modiolus.

M. modiolusisalong-lived species and individuals
within beds are frequently 25 years old or more.
Juvenile M. modiolus are heavily preyed upon,
especially by crabsand starfish, until they are about 3-6
yearsold, but predationislow theresfter. Recruitment
issdow and may be very sporadic; there may be poor
recruitment over a number of years in some
populations.

There have been no studies of the recovery of damaged
beds but full recovery after severe damage would
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undoubtedly takemany yearsat best and may not occur
at dl. Some beds may be sdf maintaining relict features

The byssus threads secreted by M. modiolus have an
important stabilising effect on the seabed, binding
together livingM. modiolus, dead shell, and sediments.
AsM. modiolusisafilter feeder, theaccumulation of
faeces and pseudofaeces probably represents an
important flux of organic materia from the planktonto
the benthos. This rich food source, together with the
varied habitat, means that extremely rich associated
faunas, sometimeswith hundredsof species, may occur
on dense beds.

The composition of the biotopesis variable, and is
influenced by the depth, degree of water movement,
substrate, and density of M. modiolus. Sponges,
ascidians, soft coral s, anemones, hydroids, bryozoans,
tubeworms, brittlestars, urchins, starfish, barnacles,
crabs, spider crabs and other decapods, whelks and
other gastropods, scallops and fish al tend to be
abundant asepifauna, whiletheremay also becoraline
algae and other red seaweeds in shallower areas.
Infauna often includes the purple heart urchin
Spatangus purpureus and numerous bivalves. The
possibleroleof M. modiolusbedsasnursery areasfor
other species has not been investigated.

Linkswith other action plans

Reference should be made to the biogenic reef habitat
action plans (Sabellaria alveolata and Sabellaria
spinulosa). Emphasisis given to the vulnerability of
these habitatsto disturbance by avariety of activities.
Given the habitat requirement of M. modiolus for
moderately tide-swept areas, referenceshould dsobe
made to the tidal rapids, maerl beds and sublittoral
sands and gravels habitat action plans.

Current factor s affecting the habitat

Fishing, particularly using trawls and dredges for
scallopsand queen scall ops, isknown to have caused
widespread and long-lasting damage to beds in
Strangford Lough and off the south-east of the Idle of
Man. Effectsincludeflattening clumps of M. modiolus
causing fatalities, and loss of much of the associated
epifauna, especialy emergent typessuch asAlcyonium
digitatum. Fishingimpactsarelikely tobeoccurringon
M. modiolus beds el sewhere.

Modiolus bedsarelikely to be badly damaged by any
other physica impacts, such as aggregate extraction,
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trenching and pipe/cable-laying, dumping of
spoil/cuttings, or use of jack-up drilling rigs.

M. modiolus is known to accumul ate contaminants
such as heavy metalsin spoil disposal areas but the
effectson condition, reproduction and mortality rates
are unknown.

M. modiolushasuntil now been taken for consumption
only on avery small scalein afew locdlities.

Natural fluctuations in spawning, settlement and
recruitment into adult sizes occur in some beds, with
predation of young mussels probably being very
influentiad. These must affect the population structure of
M. modiolus beds over periods of afew years, but in
the long term they seem to be stable features.

Current action

Legal status

M. modiolusbedsin Strangford Lough fall withinthe
Strangford Lough Marine Nature Reserve (MNR)
designated in July 1995. Fisheries regulations
preventing the use of mobilefishing gear in areeswhich
include some relatively undisturbed beds of M.
modiolus were introduced in 1993. Thiswas prior to
designation but as a direct consequence of the MNR
consultation procedure. Strangford Lough isalso a
candidate Special Area of Conservation (SAC). An
extensive M. modiolus bed occurs within the 'Lleyn
Peninsulaandthe Sarnau’ candidate SAC and smaller
areas of M. modiolus occur within the Loch Duich,
Long and Alsh possible SAC, and the Berwickshire
and North Northumberland candidate SAC.

For some places in England and Wales, local Sea
Fisheries Committee byelaws (or Severa and
Regulating Ordersin Scotland) prohibit disturbance of
mussdl beds without defining the species. In some cases
fisherieslegidation may require mussd fisheriesto be
developed without defining the species.

Dischargesto the seaare controlled by anumber of EC
Directives, including the Dangerous Substances,
Shellfish (Waters), Integrated Pollution Control, Urban
Waste Water Treatment, and Bathing Waters
Directives. The forthcoming Water Framework
Directive will also be relevant. The Oslo and Paris
Convention (OSPAR) and North Sea Conference
declarations are a so important. These commitments
provide powers to regulate discharges to the sea and
have set targetsand qudity standardsto marinewaters.
An extensive set of standards covering many metds,
pesticides and other toxic, persistent and
bicaccumul ative substances, and nutrients have been set
under UK legidlation
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Environmenta assessment isagatutory requirement for
certain proposed offshore developmentswherethereis
likely to beasignificant effect ontheenvironment. The
impacts of offshore oil and gas exploration and
production, aggregateextraction, dumping of dredged
materia and pipelaying are assessed by Government
Departmentsprior tolicensing. Such assessment would
includeeffectson M. modiolusbedsthat could possibly
be affected by proposed activities. Conditions can be
attached to licences to minimise any environmental
impact or alicence may be refused on environmental
grounds.

Management, resear ch and guidance

Existing survey and monitoring datafor M. modiolus
beds are limited. The Strangford Lough beds are the
best studied. Information on the distribution of M.
modiolus beds within the Lough has been obtained
using acoustic techniques, video and sampling, and
future work is planned which should provide
information on affected and unaffected areas, including
the recovery of areas subjected to fishing impacts.

Work isaso being carried out on the beds off the Lleyn
Peninsulato develop gppropriate survey and monitoring
techniquesaspart of thedemonstration project for the
UK Marine SAC project. CCW is the lead
organisation for this work. The most promising
techniquesfor measuring the extent and integrity of the
beds are acoustic surveys and video.

There are publications detailing age composition of M.
modiolus beds from the west of Scotland, Strangford
Lough, thelde of Man and off Anglesey. Since 1984,
scientistsfrom the Centrefor Evironment, Fisheries &
Aquaculture Science(CEFAS) havecarried out annual
surveys of the condition, reproductive state and
contaminant content of M. modiolusin theHumber to
Wash area. The University of Wales, Bangor, hasdso
conducted studies of the age composition of these
populations.

A number of sudiesaso list associated species but the
difficulties of sampling M. modiolus beds meansthat
such studies are generally non-quantitative, or semi-
guantitative at best.

A report summarising the dynamicsand sensitivity of
biogenic reefs, including M. modiolus reefs, was
recently commissioned for the UK Marine SAC
project.
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Action plan objectives and proposed
targets

Maintain extent, distribution and qudity of M. modiolus
bedsin UK waters.

Proposed actions with lead agencies
Policy and legislation

Ensure that fisheries legislation and regulations are
applied to speciesrather than to blanket termssuch as
'mussels’ or 'shellfish’. (ACTION: CEC, DANI,
MAFF, SE, SFCs)

Ensure that the importance of M. modiolus bedsis
taken into account in appropriate environmental
assessments. (ACTION: CEC, DANI, DETR,
DoE(NI), DTI, LAs, MAFF, MoD, SE)

Site safeguard and management

Determinethe extent of theresourcewithin protected
areasmaking sureto distingui sh between different M.
modiolus bed types. (ACTION: CCW, EHS, EN,
SNH)

Identify those areas of M. modiolusat risk from fishing
activities and draw up a strategy to prevent damage.
(ACTION: CCW, DANI, EHS, EN, MAFF, NAW,
SE, SFCs, SNH)

Reduce inputs to coastal waters as required under
international, EC and domestic pollution control
obligations. (ACTION: EA, EHS, SEPA)

Advisory

By 2002, devel op standardised techniquesfor survey
and monitoring of M. modiolus beds. (ACTION:
CCW, EHS, EN, JNCC, SNH)

Develop advice to fishermen and recreational
organisations on importance and sensitivity of M.
modiolus beds. (ACTION: CCW, EHS, EN, JNCC,
SNH)

Inter national
None proposed.
Futureresearch and monitoring

By 2004, assessthe distribution, extent and quality of
beds of different types. This needs to include
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investigation of the associated flora and fauna in
different conditions. (ACTION: CCW, EHS, EN,
SNH)

Investigate the natura dynamics of M. modiolus beds.
(ACTION: CCW, EHS, EN, NERC, SNH)

Assessthe potentid effectsof chronicadly high sediment
loads on condition, spawning and recruitment in M.
modiolus beds. (ACTION: NERC)

Assess the potential for damage by eutrophication or
organic enrichment in enclosed systems such as sea
lochs, especidly wherewater exchangeislow or where
thereishigh locadised organic or nutrient input (eg from
fish farms, factories). (ACTION: CEC, DANI, EA,
EHS, SE, SEPA)

Assessthepotential for recovery of bedsafter cessation
of damaging activities. This should incorporate
investigation of the habitat requirementsand thelength
of timetaken for recovery, and should cover associated
flora and fauna as well as M. modiolus itself.
(ACTION: CCW, EHS, EN, MAFF, NAW, NERC,
SE, SNH)

Assessthefeasibility of restoring bedsby relaying M.
modiolus. (ACTION: CCW, EHS, EN, NERC, SNH)

Communications and publicity

Provide adviceto relevant authorities, fishermen and
recreational bodies. (ACTION: CCW, EHS, EN,
SNH)

Costings

Thesuccessful implementation of thishabitat actionplan
will haveresourceimplicationsfor both the public and
private sectors. The datain thetable overleaf provide
an edtimate of the current expenditureon the habitat and
the likely additional resource costs. These additional
costs are based on the annual average over 5 and 10
years. Thetota expenditure for thesetimeperiodsis
asogiven. Almost dl the costswill relateto the public
sector, although some costs (eg for research) will be
met by the private sector/non-governmental
organisations).
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Costings for Modiolus modiolus beds

Current expenditure | 1st 5yrsto2004/2005 | Next 10yrsto
2014/2015
Current expenditure /£000/Yr
Total average annual cost /£000/Yr 101.7 19.5
Total expenditureto 2005/£000 508.5
Total expenditure 2005 to 2014/£000 195
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Seagr ass beds

Habitat Action Plan

Current status

Physical and biological status

Seegrassbedsdevelopinintertidd and shalow subtidal
areas on sandsand muds. They may befound in marine
inlets and bays but also in other areas, such aslagoons
and channdls, which aresheltered from sgnificant wave
action.

Three species of Zostera occur intheUK, and dl are
considered to be scarce (present in 16-100 ten km
squares). Dwarf eelgrass Zostera naltii is found
highest on the shore, often adjacent tolower saltmarsh
communities, narrow-leaved eelgrass Zostera
angustifolia on the mid to lower shore and eelgrass
Zosteramarina predominantly in the sublittoral. The
plants stabilisethe substratum, are animportant source
of organic matter, and provide shelter and asurfacefor
attachment by other species. Eelgrassisanimportant
source of food for wildfowl, particularly brent goose
and widgeon which feed onintertida beds. Wherethis
habitat iswell devel oped theleaves of eelgrassplants
may be colonised by diatoms and agae such as
Enteromorpha spp, Cladophora rectangularis,
Rhodophysema georgii, Ceramium rubrum, stalked
jdlyfishand anemones. Thesoft sediment infaunamay
include amphipods, polychaete worms, bivalves and
echinoderms. The shelter provided by seagrass beds
makesthem important nursery areasfor flatfishand, in
ome aress, for cephaopods. Adult fish frequently seen
in Zostera bedsinclude pollack, two-spotted goby and
various wrasse. Two species of pipefish, Entelurus
aequoraeus and Syngnathus typhie areamost totally
restricted to seagrass beds while the red algae
Polysiphonia harveyi which has only recently been
recorded from the British Idesis often associated with
eelgrass beds.

Fvedifferent community types have been identified for
seagrass beds from the southern North Sea and the
Channel and 16 microhabitatsincluding the seagrass
itself, sessile epifauna, infauna and free swimming
animasnot confined toagpecia part of the community.
Thediversity of specieswill depend on environmental
factors such as salinity and tidal exposure and the
density of microhabitats, but it is potentialy highest in
theperennid fully marinesubtidal communitiesand may
be lowest in intertidal, estuarine, annual beds.

TheCromarty Firth supportswhat ismost probably the
largest total areaof dwarf elgrassand narrow leaved
eclgrassin Britain (approximately 1200 ha) whilethe
Maplin Sandsisestimated to be thelargest surviving
continuous population of dwarf eelgrassin Europe
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(covering around 325 ha). The Fleet has the most
extensive population of all three Zostera speciesin
Britain. Other important sites are the Exe Estuary,
Maplin Sands, the Solents marshes and the Isles of
cilly, MorfaNefyn, Milford Haven, the Moray Firth,
Carlingford Lough, Dundrum Bay, Strangford Lough
and Lough Foyle.

Linkswith other action plans

Reference should bemade to the habitat action plans
for saline lagoons, saltmarsh and mudflats.

Current factors affecting the habitat

Disease. A wasting disease was responsible for die-
back of large areas of seagrassinthe UK in the 1930s.
The fungus and slime mould which colonised the
weakened seagrass have recently reappeared in
seagrass beds around the Isles of Scilly.

Natural cycles. The extent of seagrass beds may
change as aresult of natural factors such as severe
storms, exposuretoair, and freshwater pulses. Grazing
by wildfowl can haveadramatic seasonal effect with
more than 60% reduction in leaf cover reported from
somesites. Warm seatemperatures coupled with low
level of sunlight may cause significant stressand die
back of seagrass.

Physical disturbance, for example by trampling,
dredging, and use of mobilebottom fishing gear, land
claim and adjacent coastal development through the
construction of seadefencesand potentia for changes
in the hydrological regime.

Introduction of, and competition from, alien
species such as Sartina anglica and Sargassum
muticum

Increased turbidity reducing photosynthesis.

Nutrient enrichment, at low levels, may increase
productionin Zosterawhilehigh nitrate concentrations
have been implicated in the decline of mature
Z. marina Phytoplankton blooms, resulting from
nutrient enrichment, have been shown to reduce
biomass and depth penetration of eelgrass.
Eutrophication can aso result in a shift to
phytoplankton epiphyte or macroalgal dominance.

Marine pollution. Eelgrassis known to accumul ate
Tributyl, tin and possibly other metals and organic
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pollutants. Severa heavy metalsand organic substances
have been shown to reduce nitrogen fixationwhich may
affect the viability of the plant, particularly in nutrient
poor conditions. Accumulated pollutants may become
concentrated through food chains.

Current action

L egal status

Areas of seagrass are included in some coastal
ASSIgSSSIs, Ramsar sites, SPAs (under the EC Birds
Directive) and voluntary marine protected areas. Two
out of the three UK Marine Nature Reserves have
seagrass beds and the habitat occurs in a number of
areas proposed as SACs under the EC Habitats
Directive.

M anagement, resear ch and guidance

Information on the distribution of seagrassbedsisbeing
collected as part of the INCC Marine Nature
Conservation Review.

Seagrass beds around the Isles of Scilly were
monitored for several yearsin the late 1980s by the
Nature Conservancy Council and have been re-
surveyed by volunteers. Thiswork is on-going.

In Milford Haven, re-mapping of the location, extent
and density of narrow-leaved eel grasswascompleted
by the Pembrokeshire National Perk, as part of a
rolling programme of research and monitoring
administered by the Milford Haven Waterway
Environment Monitoring Steering Group. Repesat
urveys of edgrassin Milford Haven arelikely to bethe
next focus for attention. Eelgrass in North Haven,
Skomer, ismonitored on aregular basisaspart of the
Marine Nature Reserve work programme. Thiswork
hasbeen given an extrafocus by the events surrounding
the Sea Empress oil spill in 1996.

In Northern Ireland research, part funded by the
Department of Agriculture (NI), has examined the
utilisation of seagrass by wildfowl in Strangford Lough.
Therehavedso beeninvestigationsby the Department
of the Environment (NI) into methods of controlling
Spartina, whichin somesituationsisencroaching onto
seagrass beds. Spartina control in Strangford Lough
using the herbicide Dalapon was resumed in 1997.

A report on the status of eelgrassin Scotland was
published in 1993 covering latest information on
taxonomy and systematics, distribution, threats and
suggestions for further work.

158

3.2.6

3.2.7

3.2.8

4.1

4.2

4.3

51

511

512

513

52

521

A mgjor review of the key conservation, management
and monitoring requirements of the genusZosterain
the UK was completed in 1997 on behalf of EHS.

A two year research project at the Royal Botanic
Gardens, Kew, toimprove understanding of seagrass
seed biology and conserve edlgrassin the seed bank,
has a so been completed.

A basdline study of the mudflats (including detailed
Zostera work) at the north end of Strangford Lough
has been compl eted ahead of amajor up-grade of the
seawall in the area.

Action plan objectives and proposed
targets

Maintain extent, quality and distribution of seagrass
bedsin UK waters.

Assess feasibility of restoration of damaged or
degraded seagrass beds.

Until surveys assessthe extent of the seagrass resource,
itwill not be possibleto assesswhether restorationis
necessary, or to specify afind target. Aninterimtarget
of 1000 ha has been costed.

Proposed actionswith lead agencies
Policy and legislation

When the Annexes of the Habitats Directive are
reviewed by the EC, consider proposing inclusion of
Zostera as appropriate. (ACTION: DETR, JNCC)

Ensurethat devel opment schemes, dredging operations
and fishing activitiesdo not affect theintegrity or the
conservaioninterest of intertidal and subtidal seegrass
beds. (ACTION: CEC, LAs, MAFF, Portsharbour
authorities, SE)

Explore options for using statutory measures, aside
from those specificaly designed for nature
conservation, to protect seagrass beds. Particular
congderation should begiventofisherieslegidaion and
port and harbour regulations. (ACTION: CCW,
DOoE(NI), EN, SNH)

Site safeguar d and management

Determine the extent and quality of the seagrass
resourcewhichfallswithin protected areasand notify
further sites, if required, to fill significant gaps. In
particular, ensurethat thereisadequate representation
of thefull range of variation in seagrass communities
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found around the UK in the network of protected
areas. (ACTION: CCW, EHS, EN, SNH)

Identify seagrass beds of particular significance as
nursery groundsfor fish and ensure these are covered
by the protected areas network. (ACTION: CCW,
DANI, EHS, EN, MAFF, SE, SFCs, SNH)

I dentify suitable Sitesfor reintroduction or restoration of
seagrass and draw up a strategy to enable the target to
be met. (ACTION: CCW, EHS, EN, SNH)

Seek to control high nutrient loads from agricultura
sources that are adversely affecting, or could affect,
important areas of seagrass through the designation of
nitrate vulnerable zones, where the water body is
affected by eutrophication (asdefined in the EC Nitrate
Directive). (ACTION: DANI, MAFF, NAW, SE)

Take account of the conservation requirements for
seagrass beds in the devel opment and implementation
of coastal zonemanagement plansand ensurethat they
are not managed in isolation from other habitats and
communitiesin these areas. (ACTION: DANI, MAFF,
NAW, SE)

Define statutory water quality objectivesfor coastal
waters. (ACTION: EA, MAFF, SEPA)

Advisory

Publish guidelines on the designation of intertidal
SSSIgASSIsfor their marine biological importance
and assesswhether, in light of these, seegrassbedsare
adequately covered by the network. (ACTION: CCW,
EHS, EN, INCC, SNH)

Standardise procedures for monitoring of seagrass
beds. (ACTION: JNCC, Research institutes)

Provide advice to local authorities and others on
minimising impacts of plans and operations on seagrass
beds. (ACTION: CCW, EHS, EN, SNH)

International

Liaisewith research indtitutes and coastal managersin
Europe and elsewhere to exchange data and
information on the conservation of seagrassbeds and
the developing of techniques for transplanting and
germination of the three species of Zostera found in
UK waters. (ACTION: CCW, EHS, EN, JNCC,
SNH)
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5.6

5.6.1

6.1

6.2

Monitoring and research

Compile and publish an up-to-date record of the
extent, quality and distribution of seagrassaround the
UK. (ACTION: CCW, EHS, EN, JNCC, SNH)

Complete a classification of the different types of
seagrasscommunitiesaround the UK aspart of the EC
BIOMAR project. (ACTION: INCC)

Advise on the establishment of aprogrammeto set up
anetwork of seegrassmonitoring Sations acrossthefull
range of types of seegrass bedsinthe UK. (ACTION:
JINCC, Marine Laboratories)

Carry out further research into the factors which
adversdly affect seegrassbedsto understand how these
may beavoided or minimised. (ACTION: CCW, EHS,
EN, JNCC, SNH)

Carry out research and feasibility studies on the
restoration of seagrass beds through transplanting and
germination. (ACTION: CCW, EHS, EN, JNCC,
SNH)

Communications and publicity

Promote awareness among coastal users of the
conservationimportance of seagrassbedsand how to
avoid impact on these habitats. (ACTION: CCW,
EHS, EN, SNH)

Costings

Limited dataon habitat restoration and management of
seagrass beds does not permit a full costing to be
undertaken for thisaction plan. However, an estimate
of potential costsis provided on the basis of several
recent USstudies. Oneproject, in TampaBay, Florida,
will requireapproximately £6,000 per hectarefor full
retoration of a263 hectaresite. It should be noted that
this project incorporates other objectives aswell as
seagrass restoration. In the UK, a 1974 study
concludedthat transplanting of seegrasswasfeasibleat
acost of approximately £4,200 (1994/95 prices) per
hectare.

Until surveysto ascertain the extent of the seagrass
resource are completed it is not feasibleto provide a
specific target for restoration. However, the datain
Table 1 below provide indicative costs on the basis of
assumptionsthat at least 1,000 hectares will require
restoration during the programme and that thiswill be
at an average cost of £5,000 per hectare.



Habitat Type: Seagrass beds (£000 per annum)

Areatobe 1997 2000 2010
restored (Ha)
1000 330 330 330

160



11

111

112

113

114

115

Maer| beds

Habitat Action Plan

Current status

Physical and biological status

Maerl is a collective term for several species of
cacified red seaweed. It grows as unattached nodules
on the seabed, and can form extensive beds in
favourableconditions. Maerl iss ow-growing, but over
long periods its dead calcareous skeleton can
accumulate into deep deposits (an important habitat in
itsown right), overlain by athin layer of pink, living
maerl.

Maer| bedstypically develop wherethereissometidal
flow, such asin the narrows and rapids of sealochs, or
the straits and sounds between idands. Beds may aso
develop in more open areas where wave action is
sufficient to remove fine sediments, but not strong
enough to bresk the brittlemaerl branches. Live maerl
has been found at depths of 40 m, but beds are
typically much shalower, above 20 m and extending up
to the low tide level.

Maerl beds are found off the southern and western
coasts of the British Idles, north to Shetland, but are
particularly well devel oped around the Scottishidands
and in sealoch narrows, around Orkney, and in the
southintheFal Estuary. Maerl bedsasooccur in other
western European waters, fromthe Mediterranean to
Scandinavia.

Thedigtributions of the three main maerl bed-forming
speciesin the UK are not entirely clear because of
problemswith identification in thefield. Phymatolithon
calcareum occurs throughout British waters, while
Lithothamnion glacialeisanorthern specieswith its
southern limitsat Lundy in the Bristol Channel and in
the North Sea, off Yorkshire. Lithothamnion
corallioides has caused the most problems with
identification, but appears to be a south-western
species with Scottish records as yet unconfirmed.
Currently, itisknownto occur inlessthan 15 of theten
km squares for the UK as defined by JINCC.

Maerl beds are an important habitat for awide variety
of marineanimals and plantswhich liveamongst or are
attached toitsbranches, or burrow in the coarse gravel
of dead maer| beneath thetopliving layer. Maerl beds,
because of the wide geographical range over which
they occur, have awide range of associated animals
and plants, with species diversity tending to be greater
in the south and west. Dueto thefragility of meerl, the
beds are easily damaged and have probably declined
substantialy in some areas.
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Linkswith other action plans

Reference should bemade to the habitat action plans
produced for saline lagoons and tidal rapids. In
particular, attention needs to be drawn to operations
that may damage benthic habitats.

Current factors affecting the habitat

Maerl isof commercid vaueasasoil conditioner on
acidic ground, as an animal food additive, for the
filtration of acid drinking water and in pharmaceutical
and cosmetic products. In 1978 alicence was issued
by the Crown Estate Commissioners (CEC) to dredge
30,000 tonnes per year of dead maerl from the Fal
Estuary. The areadredged avoidsthelive maerl of the
S Mawes Bank. An exploratory licence was awarded
to acompany to remove 20 tonnes of maerl off Barra,
but was not subsequently taken up. A licencehasbeen
granted by the CEC under the Government View
Procedure, in Wyre Sound, Orkney, for the
experimenta dredging of 4,000 cubic metresayear for
five years. A condition of the licence was the
establishment of amonitoring programme agreed with
SNH.

Scallop dredging has been identified as the biggest
impact on maerl beds in the Clyde, causing serious
declineof both maerl, by bresking and burying thethin
layer of living maerl, and the associ ated species. Other
types of mobilefishing gear area solikely to damage
the living layer of maerl on top of the bed.

Heavy anchors and mooring chains could cause
considerable damage to maerl beds.

Maerl communitiesinBrittany have been damaged by
eutrophication, which has caused smothering of the
maerl by excess growth of other seaweeds and
increased sedimentation. Finfishfarmsdischargelarge
amounts of nutrients into sea lochs, derived from
uneaten food and waste materials. Finfishfarmsaso
routinely use chemicaswhich are specificaly toxicto
fish lice and other crustaceans and molluscs. When
such chemical sdisperseinthemarineenvironment there
isthe possibility that faunaassociated with maerl beds
may be affected.

Maer| bedsrely on water movement to disperse fine
sediment particles, whichwould otherwiseaccumul ate
between the maerl fragmentsand smother thebed. Any
obstruction to thewater flow can be expected to have
adverse effects on the maerl and itsassociated fauna
and flora. The building of barrages, causeways and
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bridges are potential blockages to water flow,
particularly in sealochs and between islands.

Current action

Legal status

Nomaerl speciesarespecifically listed for protection
under the Wildlife and Countryside Act 1981 or the
Wildlife (NI) Order 1985. However, maerl is
mentioned in the INCC guidelines for selection of
intertidal SSSIsasacomponent of thetidal rapids part
of salinelagoons. Theguidelinesasolist ‘tide-swept
algae’ asacommunity of at least national importance,
which could include maerl on the lower shore.

Asmost maerl bedsare subtidal, they cannot normally
be included within SSSIs in England and Wales, or
ASSIsinNorthern Ireland, asthelower limit of SSSI
and ASSI designationsisusudly theMean Low Water
mark. However, in Scotland, the planning boundary is
normally the Mean Low Water of Spring tides, which
could include maerl where it occursin the subtidal
fringe. This happens at a few sites, for instance at
Taynish on the shores of Loch Sween, Argyll, where
the SSSI boundary (but not the National Nature
Reserve boundary) extends to Mean Low Water of
Spring tidesand includes therapids, which are of high
marine interest. At best SSSI designation can only
affordlimited protectionto avery small proportion of
the total maerl habitat.

All three of the statutory Marine Nature Reservesin
Britain - Skomer in Wales, Lundy in England and
Strangford Lough in Northern Ireland - contain maerl,
although none have particularly well-devel oped beds.

Maerl beds are covered by four different habitat types
in Annex | of the EC Habitats Directive: * Sandbanks
which are dightly covered by seawater at all times';
‘Large shallow baysand inlets’; ‘ Estuaries’ and the
priority habitat ‘ Lagoons . For thefirst of these, the
JINCCinterpretation manua specificaly mentionsmeerl
beds, for which Specid Areasof Conservation (SACs)
have been selected to cover the geographical and
ecological range of variation.

Annex V of the Habitats Directive lists two maerl
species, Lithothamnium (sic) corallioides and
Phymatolithon calcareum, as species of community
interest whosetaking in thewild and exploitation may
be subject to management measures. However,
Lithothamnion glaciale, an important constituent of
maer| beds in the north, is not included in Annex V.

Thecurrent list of candidate SACsincludesthe Sound
of Arisaig, sdlected particularly for itsextensive series
of maerl beds. Loch Maddy and The Vadills also
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contain maerl communities. In Northern Ireland,
Strangford Lough (a cSAC and statutory Marine
Nature Reserve) contains maerl. In England, the Fal
and Helford cSAC includesthelargest bedsin south-
west Britain. The Pembrokeshire Iands cSAC aso
includes maerl communities.

Other areaswith maerl bedsareincludedinthelist of
29 Scottish Marine Consultation Aress. Although this
isanon-statutory designation used by SNH to denote
areas of specia marineinterest, itisusedin planning
consultations, particularly over the siting of fish farms.

Dischargesto the seaare controlled by anumber of EC
Directives, including the Dangerous Substances,
Shellfish(Waters), Integrated Pol lution Control, Urban
Waste Water Treatment, and Bathing Waters
Directives. The forthcoming Water Framework
Directivewill aso berelevant. The 1992 Convention
for the Protection of the Marine Environment of the
North East Atlantic (OSPAR) and North Sea
Conference declarations are al so important. These
commitments provide powersto regulate dischargesto
the sea and have set targets and quality standards to
marinewaters. An extensive set of standards covering
many metals, pesticides and other toxic, persstent and
bioaccumul ative substances, and nutrients have been
set under UK legidation.

Management, resear ch and guidance

The surveys undertakenthroughout Britain by INCC's
Marine Nature Conservation Review (MNCR) and
subsequent surveyscommissioned by country agencies
have identified maerl bed sites, and described and
classified the communities within them, based on
conspicuous macrofauna.

The University Marine Biologicd Station, Millport, has
coordinated athree-year EU-funded project looking at
maerl bed biodiversity, function, structure and
anthropogenic impacts at sitesin Scotland (Clyde),
Brittany, Galicia, Alicanteand Malta. Thisproject has
identified numerous impacts threatening this habitat.

An EU-funded review of literature and extraction of
information, which could be of use to managers of
protected sites, has been conducted by Queen's
University, Belfast.

Specific studies have been carried out at some sites
with maerl in conjunction with theimpact of road and
bridge schemes (eg Skye Bridge).
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Action plan objectives and proposed
targets

Maintain extent, variety and quality of maerl bedsand
associated plant and animal communitiesin the UK
subject to best available information.

Proposed actions with lead agencies
Policy and legislation

Give condideration to proposing theinclusion of maerl
beds under Annex 1 of the EC Habitats Directive when
the opportunity arises. Thiscould bein their own right
or asaspecific component of large shallow inletsand
bays (other action plansaso cdll for theindusion of sea
lochs as a specific Habitats Directive category).
Protection can be afforded to alimited number of sites
at present using the existing Habitats Directive
categories (large shalow bays and inlets; estuaries,
sandbanks dightly covered with water al the time;
lagoons). (ACTION: JNCC)

Consider proposing the addition of Lithothamnion
glacialeto Annex V of the Habitats Directive (pecies
of community interest whose taking in the wild and
exploitation may be subject to management measures).
Thiswill dlow consstency withthepresent listing of the
other two UK maerl bed-forming species. (ACTION:
DETR, JNCC)

Ensurethat fishing policy takesaccount of the potential
impact of operationswith mobile gear on maerl beds
and seeksto avoid or minimise operations. (ACTION:
DANI, EHS, MAFF, NAW, SE, SFCs)

In view of the present extent of known maerl beds
there should be apresumption against the granting of
new extraction licences. (ACTION: CEC, DETR,
DoE(NI), Duchy of Cornwall, LAs, MAFF, SE)

Site safeguard and management

Includein all new extraction licences criteriafor the
continued existence of maerl beds. (ACTION: CEC,
Duchy of Cornwall, MAFF, SE)

Re-negatiate existing extraction licencesto ensure the
continued existence of maerl bedsand their associated
gpecies. (ACTION: CEC, Duchy of Cornwall, MAFF,
SE)

Include by 2005 provision for the maintenance of the
extent and health of maerl bed communities in
management plansfor SACswhere theseinclude meerl
beds. (ACTION: All relevant authorities)
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Ensure that planning for aquaculture and other
operations, which may cause eutrophication and
smothering does not adversdly affect the conservation
requirements of important maerl beds. (ACTION:
CEC, DETR, EA, EHS, LAs, NAW, SE, SEPA)

Ensurethat road, bridge, energy and other construction
schemes which might affect maerl beds do not risk
damage to their conservation interest. (ACTION:
CCW, DETR, DTI, EHS, EN, LAs, SE, SNH)

Take account of the conservation requirements for
maerl bed communities in the development and
implementation of coastal zonemanagement plansand
ensure they are not managed in isolation from other
habitatsand communitiesin these areas. (ACTION: All
relevant authorities)

Ensurethat fishing operationsdo not adversely affect
the conservation interests of maerl beds within
designated sites. (ACTION: CCW, DANI, DETR,
EN, MAFF, LAs, SE, SFCs, SNH)

Advisory

Advise government on the best maerl bedsfor inclusion
inthe UK network of protected sites, thusensuring that
thefull range of habitat and associated community types
isrepresented. Thisincludes co-operation with other
EU countriesto ensure an adequate EU-wide network
of sites. (ACTION: JNCC)

Provide advice to local authorities and planners on
minimisingimpacts of plansand operations on maerl
bed communities by 2000. Consideration should be
given to their importance from the early stages of
planning, asthere may often be asimple engineering or
siting solution to preserving the features of interest.
(ACTION: CCW, DETR, EHS, EN, NAW, SE,
SNH)

International

None proposed.

Monitoring and resear ch

Complete survey and recording of theextent, quality
and composition of maerl bed habitats by 2005.
(ACTION: CCW, EHS, EN, SNH)

Monitor the recovery of sites after previously
consented construction works to establish the
effectivenessof mitigation measures(eg SkyeBridge).
For new construction projects prior environmental
assessment is required and monitoring should be costed



in before the start of development. (ACTION: LAS,
NAW, SE, SNH)

55.3  Egablish amonitoring programme by 2005 that will
enable progresstowardsthe objective of thisplantobe
properly assessed. (ACTION: CCW, EHS, EN,
SNH)

5.6 Communications and publicity

56.1  Implementthecommunicationof informationonmaerl
beds and their importance to planners, coastal users
and the general public. This should include their
importance as a Scottish sea loch feature and their
international importanceinthecontext of the European
distribution of this habitat. Attention should also be
given to the variety and diversity of maerl and the
abundance of associated marinelifeand communities.
(ACTION: CCW, EHS, EN, LAs, SNH)

5.6.2  Provideinformationon maerl bedsfor relevant SACs.
Thisshould place more emphasisonlocal features of
interest and should encourage local pride and
‘ownership’ of theresource. (ACTION: All relevant
authorities)

5.6.3  Writepopular articlesfor relevant publicationsonthe
importance of maerl beds. (ACTION: CCW, EHS,
EN, SNH)

6. Costings

6.1 Thesuccessful implementation of thishabitat action plan
will have resourceimplicationsfor both the public and
private sectors. The datain thetable below provide an
estimate of the current expenditureon the habitat and
the likely additional resource costs. These additional
costs are based on the annual average over 5 and 10
years. Thetotal expenditure for thesetime periodsis
asogiven. Almogt al the costswill relateto the public
sector, although some costs (eg for research) will be
met by the private sector/non-governmental
organisations).

Costings for maer| beds
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Saline lagoons

Habitat Action Plan

Current Status

Lagoonsin the UK are essentially bodies, naturd or
artificial, of salinewater partialy separated from the
adjacent sea. They retain a proportion of their sea
water at low tide and may develop as brackish, full

sdineor hyper-sdinewater bodies. Thelargest lagoon
inthe UK isin excess of 800 ha (Loch of Stenness)
athough the rest are much smaller and some may be
less than 1 ha Lagoons can contain a variety of
substrata, often soft sediments which in turn may
support tasselweeds and stoneworts as well as
filamentous green and brown agae. In addition lagoons
contain invertebratesrarely found el sewhere. They dso
provide important habitat for waterfowl, marshland
birds and seabirds. The floraand invertebrate fauna
present can be divided into three main components:
thosethat areessentialy freshwater inorigin, thosethat
are marine/brackish species and those that are more
specialist lagoonal species. The presence of certain
indigenousand specidist plantsand animasmakethis
habitat important to the UK’ s overall biodiversity.

There are several different typesof lagoons, ranging
from those separated from the adjacent seaby abarrier
of sand or shingle (‘typica lagoons), to thosearising as
ponded waters in depressions on soft sedimentary
shores, to those separated by arocky sill or artificial
congtruction such asaseawall. Seawater exchangein
lagoons occurs through a natural or man-modified
channel or by percolation through, or overtopping of,
thebarrier. Thesalinity of thesystemsisdetermined by
various levels of fresh water input from ground or
surface waters. The degree of separation and the nature
of thematerial separating the lagoon fromthe seaare
the basis for distinguishing severa different
physiographic types of lagoon.

Current factor s affecting the habitat

The processeswhich lead to the natural development of
sometypes of lagoonsare generaly inhibited by human
coastal activities. It is probable that the formation of
new lagoons will not keep pace with the process of
lagoonloss. Current factorsaffecting thishabitat type
arelisted below.

Many lagoons, particularly in England and Wales, are
naturaly trangent; sdlinity regimeschangeassuccesson
leads to freshwater conditions and eventualy to
vegetation such asfen carr. Someformerly sdlinesites
are now freshwater.
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Thebar-built sedimentary barriersof ‘typica’ coastal
lagoons tend to naturally move landwardswith time.
Lagoonsbehindthemwill eventualy bein-filled asbar
sediments approach the shore.

Pollution, in particular nutrient enrichment leading to
eutrophication, can have mgjor detrimentd effects. This
may result from direct inputs to the lagoon or from
water supply to the lagoon.

Artificia control of water (seaand fresh) to lagoons can
have profound influences on the habitat.

Many lagoonsare often seen ascandidatesfor infilling
or land claim as part of coastal devel opment.

Some coastal defence works can prevent the
movement of sedimentsalong theshoreand leadtoa
gradual loss of the natural coastal structures within
which many coastal lagoons are located.

Theimpact of coastd defenceswill becompounded by
the effects of sea level rise. One study in 1992
estimated that about 120 ha of coastal lagoons in
England (10% of the existing resource in England)
would belogt over the subsequent 20 years, mainly as
a consequence of sealevel rise.

Sealevel rise may present opportunitiesfor creation of
new lagoonal habitat where sea water inundates
freshwater areas, including sitesthat were once coastal
lagoons.

Current Action

L egal status

In Great Britain 12 species of invertebrate and plant
associated with lagoons are protected under the
Wildlifeand Countryside Act 1981. No lagoon species
arelisted for protection under the Wildlife (Northern
Ireland) Order 1985.

Of the 177 lagoon sites surveyed in England, covering
1200 ha, just over 50% occur within existing SSSIs
and about 10% occur within NNRs and as many in
LNRs. Fewer examplesarefound in Waeswhereonly
between 5 and 10 lagoons are recognised following
recent survey. 139 sites, covering about 3892 hahave
been identified in Scotland, of which 15% are SSSIs
andlessthan 2% liewithinNNRs. A prdiminary study
suggeststhat theremay be 301agoona habitat sitesin
Northern Irdland (of these only afew small perched sdt



3.13

3.2

321

322

4.1

4.2

4.3

marsh pools are thought to be natural in origin). In
Northern Ireland they will dl eventudly fall withinthe
ASSI/SPAS network.

I nternationalyimportantlagoonshavebeendesignated
for their bird interest as SPAs under the EC Birds
Directive. Coastdl lagoonsarealso listed asapriority
habitat on Annex 1 of the EC Habitats Directive; the
UK Government has identified 10 candidate SACs
under this Directive, some of which include several
individual lagoon sites.

Management, resear ch and guidance

Coastal groups are currently preparing shoreline
management plans for defined lengths of coast. The
production of these planswill require identification of
key habitats, including coasta lagoons, and
confirmation of their management requirements.

Certain lagoons have an established research base and
study group.

Action plan objectives and proposed
targets

The current number, area and distribution of coastal
lagoonsshould bemaintai ned and enhanced. Thereare
at present about 5200 ha of known saline lagoonal
habitatsin the UK.

Create, by the year 2010, sufficient lagoon habitat to
offset lossesover thelast 50 years. Itisconsidered that
even with agreat ded of effort it will be possibleto
produce only very indicative figures on losses over the
last 50 years. Instead it should be accepted that there
has been some loss during this period and to focus
effort on creating new habitat, using thetarget of 120
hareferredto herein. If any figuresweretobe obtained
there should be an attempt to distinguish between
losses due to natural processes and due to human
activities.

Recent eval uationsestimated that 38 English lagoons
were lost in the latter half of the 1980s (thisis an
estimate which should be taken as an indication of the
fact that sdine lagoon habitat has been logt over thelast
50 years). In 1992 the creation of at least 120 ha of
lagoon habitat over the following 20 years was
consdered attainable and necessary within England just
to keep pace with projected losses. It is considered
that thisfigure should beused asthetarget for creation
of new salinelagoon habitat to offset previouslosses.
Future losses should be compensated for where
feasibleasand whenthey arise, creating new habitat as
near to the original site as possible.
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Proposed action with lead agencies
Policy and legislation

Continuetotake account of the coastal lagoon habitats
in ng the grant-aiding of coastal defenceworks.
(ACTION: MAFF, NAW)

Identify abstractionsknown, or likely to be adversely
affecting (through reduced freshwater flows) lagoona
habitats of nature conservation importance.
Abstractionsshould berevoked or reduced wherethe
review identifiesthis as necessary. (ACTION: EA,
SEPA)

Review current marine aggregate extraction licences by
1997 asameansof ng the combined impact of
aggregate extraction on coastal processes relating to
lagoons. Thisactionissubject to theresultsof studies
on the cumulative effects of individual aggregate
extraction operationswhichareon-going. (ACTION:
DETR, NAW)

Site safeguar d and management

Continue notification of sites which meet the
SSSI/ASSI guidelinesensuring that representation of
thefull range of lagoona typesiscovered. (ACTION:
CCW, EHS, EN, SNH)

Progress with the programme to designate lagoonal
habitats as SPAs, Ramsar sites and SACs by 2004.
(ACTION: DETR, NAW, SE)

Maintain and monitor the stable exchange of watersto
and from lagoona habitats as part of site management
plans. (ACTION: CCW, EA, EN, SEPA, SNH)

Encourage the production of management plans for
lagoonal sites especidly SSSIFASSIs, NNRs, LNRs
and NGO-owned nature reserves by 1998. These
shouldinclude objectivesfor BAP priority speciesand
may include objectivesfor all relevant Red Data Book
species. Management objectives and actionsfor saline
lagoons should be incorporated into broader
management initiatives such as Loca Environment
Agency Plans and Estuary Management Plans.
(ACTION: CCW, EHS, EN, SNH)

Contribute to the different stages of producing
ShorelineManagement Plans (including guidanceon
their preparation) toensurethat processesrelevant to
coastal lagoons are taken into account. (ACTION:
CCW, EA, EN, LAs, MAFF, NAW)

Consider establishing a management scheme, or
adapting existing schemes such as agri-environment
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schemes and managed realignment initiatives, to
contribute to creating, by the year 2010, sufficient
lagoonal habitat to offset losses of the last 50 years.
This scheme should a so contributeto maintaining the
coastal lagoon and sdline pond resource, despitelosses
dueto sealeve rise. (Thisisunlikely to be possible
behind shingle barg/spits which should be preserved
where possible asthey are exceedingly rare structures
in the UK). (ACTION: DETR, MAFF)

In so far asthe legidation permits, the Government
should take account of the potentia benefitstolagoons
whendesignating NitrateVulnerableZones. (ACTION:
DETR, NAW, SE)

Advisory

Create a lagoons working group to define best
management practices, lagoon creation and
colonisation/re-introductionof characteristicspeciesby
1996. (ACTION: CCW, EN, INCC, MAFF, SNH)

International

Developliaisonwithin Europeto ensurebest practice
inlagoona conservation isexchanged and devel oped.
(ACTION: CCW, EN, JNCC, SNH)

Monitoring and resear ch

Establish aninventory of al coastd lagoons currently of
national and international importance by 1998. Where
informationisdtill inadequeate, encourage surveyswhich
assesstheimportanceof lagoond habitats. (ACTION:
CCW, DETR, EHS, EN, JNCC, SE, SNH)

Cons der thedevel opment of coastal geomorphol ogica
modelling techniques which could assist in an
understanding of the retention and development of
lagoonal and other habitats, and consider supporting an
associated programme for the monitoring of sediment
supply and movement whereappropriate. (ACTION:
MAFF, NAW, SE)

Assessthefeasibility of using somederelict docksas
sitesfor the creation of lagoonsincluding for possible
ex-situ conservation of threatened lagoonal species.
(ACTION: CCW, EN, SNH)

Use saline lagoon habitat creation schemes to test
methods and the approach for creating new habitat.
Such opportunities may arise, for example, through
coastal defence set-back and perhaps aso land use by
industry. (ACTION: CCW, EN, SNH)

Support research into the environmenta requirements
and other elements of theecol ogy and genetic viability

167

of populations of certain key characterising lagoonal
species. This would provide a sound basis for
management. (ACTION: CCW, EN, SNH)

5.6 Communications and publicity

56.1 Raisepublic awareness by increasing links between
schooals, collegesand universitiesand local estuarine
sitesby providing educationa resourcesand training on
theinterpretation of sdinelagoond habitats. (ACTION:

DETR, NAW, SE)
6. Costings

6.1 The successful implementation of the action plan will
have resource implications for both the private and
public sectors. The datain Table 1 below provide a
preliminary estimate of thelikely resource coststo the

public sector in the years 1997, 2000 and 2010.
6.2 Thedataare based ontargets whereby 700 hectares of
lagoon habitat will be appropriately maintained and
enhanced through to 2010. The figure of 700hais
provided for illustration and does not supercede any of
the targetsincluded in Section 4.

Habitat Type: Saline lagoons (£000 per annum)

Habitat Type: Seagrass beds (£000 per annum)

Areatobe 1997 2000 2010
maintained
and enhanced
(Ha)
700 800 1500 600
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Annex to the saline lagoons habitat action plan: species

Background

A number of speciesfound only, or predominantly, in
sdine lagoonsare listed as priority species under the
UK Biodiversity Action Plan. The species considered
to be associated with saline lagoons are;

starlet seaanemone Nematostellavectensis
Ivell’s sea anemone Edwardsia ivelli
lagoon sandworm Armandia cirrhosa
the hydroid Clavopsella navis

lagoon sand shrimp Gammar usinsensibilis
the lagoon seaslug Tenellia adspersa
Baltic stonewort Chara baltica

bearded stonewort Chara canescens

foxtall stonewort Lamprothamnium
papulosum

bird's nest stonewort Tolypella nidifica.

Given theintimate association of the listed specieswith
their lagoonal habitat, and therefore between threats,
actions and management for such species and the
habitat, itisconsidered appropriatetolink the species
with the saline lagoons habitat action plan.
Consequently, al of the species (except the two
anemone speciesfor which species action planshave
already been published) are addressed through species
statements rather than being subject to individual
species action plans. It is considered that the group
steering theimplementation of the habitat action plan
will aso address the species concerned. It should be
noted, however, that two species - Chara canescens
and C. baltica - are dso known from freshwater sSites;
thisfact is reflected in the species statements. The
lagoons HAP does not encompass such sites and
thereforethese species cannot be addressed solely by
the saline lagoons HA P steering group.

It should be noted that actions implemented for the
saline lagoon habitat and for the species named here
will also benefit other lagoon faunaand floraincluding
a number of other rare and/or specialist lagoonal
species, eg Gammarus chevreuxi and Hydrobia
neglecta.

Objectivesfor the species

Theobjectivesfor thehabitat will by default contribute
to protection and conservation of the specieswith the
exception of where they occur outside of saline
lagoons. Thefollowing additiona objectivesgpply toal
the species
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Maintain, and where appropriate enhance, existing
populations and, where appropriate, restore
populations at former sites.

Maintaintherangeand number of Stesincluding, where
appropriate, through introductionto adjacent localities
where existing localities become unsuitable.

Proposed action

Most of the actionslisted for the habitat apply to the
speciesandincludeanumber that are species-specific.
Thefollowing additional generic actions should be
noted.

Promote surveysto determine the full extent of each
species including at former localities. (ACTION:
CCW, EHS, EN, SNH)

Ensure management and monitoring of relevant sites
takes account of the specieslisted, and that species-
related objectivesand actionsin management plansare
acted on. (ACTION: CCW, EA, EHS, EN, SEPA,
SNH)

Whereappropriate, ensurehabitat creationinitiatives,
includinginthevicinity of present and former locdlities,
take into account the requirements of the species.
(ACTION: CCW, EHS, EN, LAs, SNH)

Where appropriate, determinethefeasibility of former
localitiesfor the reintroduction of particular species.
(ACTION: CCW, EHS, EN, LAs, SNH)

Where appropriate, consider further species-specific
policy or legislative measures. (ACTION: CCW,
DETR, DoENI, EHS, EN, JINCC, NAW, SE, SNH)

Passrelevantinformation gathered during survey and
monitoring to INCC or BRC for incorporating into
national databases. (ACTION: CCW, EHS, EN,
SNH)

Provideinformation periodically to WCMC onthe UK
status of speciesto contributeto up-to-dateglobal red
lists. (ACTION: JNCC)

Use the species as appropriate to raise awareness
about saline lagoon habitat conservation and
management. (ACTION: CCW, DETR, EHS, EN,
NAW, SE, SNH)
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L agoon sandwor m (Armandia cirrhosa)
Species Statement

Current status

The lagoon sandworm Armandia cirrhosaisasmall
polycheete, for whichlittlebiologica information exigts.
The speciesis reported to prefer gravelly sediment
athough it isaso found in muddy/sandy sedimentsin
the UK, in salinities close to seawater.

The species has been recorded from only three UK
steswhich represent the most northerly records of the
speciesin Europe. It was originaly knownonly from
Eight Acre Pond, Hampshire where it was found in
1984 and again in large numbersin 1985. It was last
recorded in 1990. Despite repeated surveys (1991,
1993, 1996 and 1997) it has not been found there
again. However, in 1994 it wasfound at two adjacent
sitesin Dorset, Small Mouth Spit, Portland Harbour
and East Fleet Sandbank, Fleet Lagoon, but in very
small numbers. The species was again identified at
these two Stesinthe 1995 survey, but till in very low
numbers.

Elsewherein Europe this speciesisrecorded from the
Mediterranean, Adriatic, Madeira and the eastern
Atlantic coasts.

The lagoon sandwormis protected under Schedule 5 of
the Wildlife and Countryside Act 1981. The species
was listed as Insufficiently known but possibly
Endangered in the British Red Data Book. It is

classified as anationally rare benthic marine species.

Current factorscausing loss or decline

See the saline lagoons action plan and associated
Speci es annex.

The decline a Eight Acre Pond may be associated with
changes in salinity and/or inappropriate drainage.

Current action

Thesitesat Eight Acre Pond and inside the Fleet are
both SSSIsand part of SACswhilst theother sitelies
adjacent to the Portland Harbour Shore SSSI.

The speciesisincluded in English Nature' s Species
Recovery Programme.
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Objectivesfor the species

Maintain, and where appropriate enhance, existing
populations and, where appropriate, restore
populations at former sites.

Maintaintherangeand number of Sitesincluding, where
appropriate, through introductionto adjacent localities
where existing localities become unsuitable.

Proposed action

The requirements of the species should be considered
intheimplementation of the salinelagoonsaction plan
and associated species annex.
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Clavopsella navis (a hydroid)
Species Statement

Current status

The hydroid Clavopsdlla navis growsto aheight of 30
mmandispredominantly found attachedtoalgee. The
minimd sdinity tolerance of the speciesisthought to be
80/00.

In the UK, C. navis is found at only one site,
Widewater Lagoon (Sussex). It wasfirst reportedin
1973 with individuals attached to Chaetomorpha
algae, and was recorded again in 1983, 1985 and
1987 surveys. In 1990, C. navis was reported to be
abundant and individual swere a so recorded ina1993
survey. Fieldwork in 1997 failed to record C. navis,
but subsequent laboratory analysis of samples,
collected during the survey revealed one individual
hydroid, thought to be C. navis, attached to an Ulva
lactuca plant.

Little information exists for the distribution of
Clavopsella navis with the only recent report of the
pecies, outside of the UK, being from the Kiel Cand
(Germany), dthough it has been previoudly reported
from South Africaand the Azores.

C. navisisregarded as nationally and internationally
rare but wasnot formally classified in the British Red
Data Book. It has been noted as a non-native species
inBritain by some. The specieswasadded to Schedule
5 of the Wildlife and Countryside Act 1981 in 1998.

Current factorscausing loss or decline

See sdlinelagoonsaction plan and associated species
annex.

It is considered that water-levels, and perhaps water
quality, at Widewater lagoon may have deteriorated
with areduction in seawater input appearing to have
resulted in hypersaline conditions during the summer
months. The declinein numbersof the speciesmay be
associated with this.

Current action

Following recent survey, consideration is now being
givento updating and implementing various actionsin
the Widewater lagoon management plan.
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Objectivesfor the species

Maintain, and where appropriate enhance, existing
populations and, where appropriate, restore
populations at former sites.

Maintaintherangeand number of Sitesincluding, where
appropriate, through introductionto adjacent localities
where existing localities become unsuitable.

Proposed action

The requirements of the species should be considered
intheimplementation of the salinelagoonsaction plan
and associ ated speciesannex, and in particular through
the implementation of the Widewater lagoon
management plan.
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L agoon sand shrimp (Gammarus insensibilis)
Species Statement

Current status

The lagoon sand shrimp (the amphipod crustacean
Gammarusinsensibilis) isalagoonal specialist species
for which little published biological and ecological
information exists. It is aways associated with
meacrophytes, and in particular with drifting mats of the
green aga Chaetomorpha linum, which has been
recorded at all lagoon sand shrimp sites. Other
macrophyte-associated species often occurring with
Gammar usinsensibilisincludelagoon specialistssuch
as the isopod crustaceans Idotea chelipes and
Fohaeroma hookeri, the lagoon cockle Cerastoderma
glaucum, the gastropods Hydrobia ventrosa and
Littorina tenebrosa, and the starlet anemone
Nematostella vectensis. Site charactersiticsinclude: a
regular tidal input of seawater; asmall tidal range;
freshwater input (other than rainfall or run-off from
surrounding land) low or absent; water isretained at al
datesof thetide and a dl seasons, sdinity ishigh, within
the range 10-58°,, usualy 15-35°,, with seasonal
variation; sediments are variable.

Withinthe UK, theamphipodisfairly widdy distributed
in lagoons along the south and east coasts of England,
between Dorset and Lincolnshire. The species was
initialy recorded in the UK at only two localities, the
Chesil Fleetin Dorset (recordedin 1947 as G. locusta)
and New England Creek on the Thames etuary in Essex
(1939, again as G. locusta). It has since been recorded
on the south coast of England from the Chesil Fleet
(Dorset), Hengistbury Head Lagoon (Dorset), the
Keyhaven-Lymington lagoons (Hampshire), Warren
Park Shore Lagoons (Hampshire), Stansore Point
Lagoon (Hampshire), Ashlett Mill Pond (Hampshire),
Gilkicker Lagoon (Hampshire), Little Anglesey
(Hampshire), Cockle Pond (Hampshire), Seaward
Tower Moat (Hampshire), Newtown Quay Lagoon (Ide
of Wight), Harbour Farm Lagoons (Isle of Wight),
Thorney Great Deep (W. Sussex), Birdham Pool (W.
Sussex) and Widewater (W. Sussex). On the east coast
of England, it has been recorded from Sheerness Lagoon
(Kent), New England Creek (Essex), Shingle Street
(Suffolk), Aldeburgh P8 Lagoon (Suffolk), Reedland
Marshes Lagoon (Suffolk), Benacre Broad (Suffolk),
Sdthouse Broad (Norfolk), New Moon (Norfolk), West
and Eagt Gramborough Hill (Norfolk), Titchwell Lagoon
(Norfolk), Lawyer’s Farm Lagoon (Lincolnshire) and
Humberston Fitties Lagoon (Lincolnshire). Recent
surveysindicate that the speciesisno longer present at
Stansore Point Lagoon or Hengistbury Head L agoon,
Widewater Lagoon and Benacre Broad.

Outside the UK, the lagoon sand shrimp isknown from
the Black and M editerranean seastothe Atlantic coast
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of Europe, extending in distribution asfar north asthe
English Channel. Although usually occurring at depths
down to 15 m in sheltered brackish waters, in the
Mediterranean it can be found in fully marine
conditions. Asthis speciesismorphologically closeto
G. locusta it may be under-recorded in parts of its
range.

The species is protected under Schedule 5 of the
Wildlifeand Countryside Act 1981. Itislisted asRare
in the British Red Data Book. The speciesisregarded
as Nationally scarce in arecent review of benthic
marine species.

Current factors causing loss or decline

Seesalinelagoonsaction plan and associated species
annex.

Changesin the salinity regime of sitesin particular
should be noted. For example, the species has been
lost from Widewater (W. Sussex), whereareduction
in seawater input appears to have resulted in
hypersaline conditions during the summer months.
Within the Keyhaven-Lymington lagoon system, the
lagoon sand shrimp has been lost from the western
Keyhaven-Pennington section, following sea-wall
reconstruction resulting in markedly hyposaline
conditions, especially in winter.

Current action

Of the 24 lagoons/lagoon systems where the lagoon
sand shrimp is currently recorded, 10 are within
candidate SACs, 16 are within SSSIs and 8 are
undesignated. The current status of this speciesis
dependent on informed management of its habitat.

Objectivesfor the species

Maintain, and where appropriate enhance, existing
populations and, where appropriate, restore
populations at former sites.

Maintaintherangeand number of sitesincluding, where
appropriate, throughintroduction to adjacent localities
where existing localities become unsuitable.

Proposed action

The requirements of the species should be considered
intheimplementation of thesdinelagoonsaction plan
and associated species annex.
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L agoon seaslug (Tenellia adspersa)
Species Statement

Current status

Thelagoon seadug Tenellia adspersaisavery small
nudibranch, growing to amaximum length of lessthan
10 mm, withapaeyelow or pae brown body marked
with tiny black spots of varying density. It has few
cerata arranged in up to six rows. It feeds
predominantly on hydroids including Abietinaria
abietina, Cordylophora lacustris, Laomedea spp
and Protohydra leuckarti. Populationsin the Fleet are
knowntofluctuatewidely. The speciesfavoursarange
of sheltered brackish water habitats including saline
lagoons, brackish ditches, estuaries and harbours,
tolerating salinities down to 3.

Recent records for the species are from Portishead
(Bristol Channel), the Fleet (Dorset) and St. Osyth
(Essex). The species has been recorded from four
other locditiesin Britainthiscentury - Snettisham Pits
lagoon and acreek near Dersingham (both Norfolk),
New England Creek (Essex), and saltmarsh poolsin
the Firth of Forth. Records from before 1900 include
Rotherhithe (London docklands), where the species
wasreported to be common. The speciesmay proveto
occur more widely in the UK as it can be easily
overlooked.

Outside of the UK the species is widespread but in
north-western Europeit is sporadically distributed and
apparently not common at any locations.

The lagoon seaslug is protected under Schedule 5 of
the Wildlife and Countryside Act 1981. The species
waslisted asInsufficiently known but at least Rarein
theBritish Red DataBook and classified asNationally
rarein arecent review of benthic marine species.

Current factorscausing loss or decline

See sdlinelagoonsaction plan and associated species
annex.

The Fleet population declined during the 1980s,
possibly due to areduction in hydroid numbers.

Current action

The Fleet isa SSSI and cSAC. The Essex sitelies
within a SSSI and Portishead Beach forms part of a
SSSl.
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Objectivesfor the species

Maintain, and where appropriate enhance, existing
populations and, where appropriate, restore
populations at former sites.

Maintaintherangeand number of Sitesincluding, where
appropriate, through introductionto adjacent localities
where existing localities become unsuitable.

Proposed action

The requirements of the species should be considered
intheimplementation of the salinelagoonsaction plan
and associated species annex.



11

12

13

14

21

Baltic stonewort (Chara baltica)
Species Statement

Current status

The Baltic stonewort Chara balticaisarare stonewort
(charophyte) growing to aheight of up to 90 cmwith
regular whorls of dender cylindricad branches. It differs
from several related species by colour, having only
solitary spines on the stem and various microscopic
features. It growsin avariety of habitatsadjacenttothe
seg, includinglakes, lagoons, quarry poolsand poolsin
sand dunes. It cantolerate salinitiesupto 18/, but it
morefrequently occursin lower salinities (to lessthan
1°,,). However, it does seem to require some salt,
evenif only carried to the Site by thewind. In Britain it
grows in depths up to 2.5 m and it seems to prefer
sandy or marly substrateswith low organic content. In
moresalinesituationsit often growswith tasselweeds
(Ruppia spp) and other brackish water stoneworts,
including foxtail stonewort Lamprothamnium
papul osum, bearded stonewort Chara canescensand
bird’s nest stonewort Tolypella nidifica. In fresher
water it is normally associated with other stoneworts
typical of highlimeandlow nutrients, including bristly
stonewort Chara hispida, common stonewort Chara
vulgaris and intermediate stonewort Chara
intermedia as well as vascular plants such as spiked
water milfoil Myriophyllumspicatum. Baticstonewort
isusually aperennia speciesbut in certainsituationsit
can act asan annua. Oosporesare normaly produced
between July and September.

In the UK, the speciesis currently known from five
stesscattered around the coast: two poolsat Braunton
Burrows (Devon); one pool a Newborough Warren
(Anglesey); Lochan Strumore (Outer Hebrides); Loch
an Duin (Outer Hebrides); and one part of Hickling
Broad (Norfolk). The size of the Hebridean
populationsisuncertain. Two other sites, Mullion Cliffs
(Cornwall) and Loch of Spiggie (Shetland) require
confirmation. Historically there are records from six
other sitesin Cornwall (Kynance Downs, Goonhilly
Downsand Newlyn), Kent (Birchington Marshes) and
Orkney (Loch of Stenness and Loch of Harray).

The speciesisrecorded fromall of thenorthern coastal
countriesof Europeand ismogt frequent in the reduced
salinities of the Baltic Sea. Outside Europeitisonly
known from Greenland and Bolivia.

Baltic stonewort has no specificlegal protection. Itis
listed as Vulnerable in the British Red Data Book.

Current factors causing loss or decline

The main threat to this speciesis thought to be poor
water quality. The speciesisrestricted to nutrient-poor
situationsand istherefore highly sensitiveto nutrient
enrichment where angiosperms and filamentous algae
have a competitive advantage.
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Boat disturbance and cutting of aguatic vegetation at
Hickling Broad may be detrimental, or may become so
in the future, but this needs further investigation.

Lossesfrom sitesin Cornwall may have been due to
natural succession and thiscouldbecomeaproblemin
the sand dune sitesin Devon and Anglesey.

Some of thefactors affecting sdine lagoons arer evant
to severa sites (see saline lagoons action plan and
associated species annex). Reference should also be
made to the sand dunesaction planin relation to sand
dune sites.

Current action

All of the current Steshave SSSl gatus, including those
that require confirmation. Hickling Broad isaso a
NNR, a Specia Protection Area, Ramsar site and
candidate Specid Areaof Conservation. Newborough
Warren is a NNR. Loch an Duin and Loch an
StrumorebothliewithintheLoch Maddy Specia Area

of Conservation and the former is also a Ramsar site.

Objectivesfor the species

Maintain, and where appropriate enhance, existing
populations and, where appropriate, restore
populations at former sites.

Maintaintherangeand number of Stesincluding, where
appropriate, through introductionto adjacent localities
where existing localities become unsuitable.

Proposed action

The reguirements of the species should be considered
in theimplementation of the sdinelagoons action plan
and associated speciesannex, and theimplementation
of the sand dunes action plan.

Inaddition, actionsin relation to freshwater siteswill
involve other relevant bodies, eg the Broads Authority
for Hickling Broad.
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Bear ded stonewort (Chara canescens)
Species Statement

Current status

The bearded stonewort Chara canescens is a rare
stonewort (charophyte) growing toaheight of upto 30
cmwithregular whorlsof dender cylindrical branches.
The plant isdensdly covered with spineswhich givesit
afurry appearance. Bearded stonewort isnormdly a
species of clear brackish water up to 2.5 m deep in
lagoons, lakes and pools by the coast. It often grows
with dender-leaved pondweed Potamogeton
filiformis, rough stonewort Chara aspera or fennel
pondweed Potamogeton pectinatus on calcareous
sandy or marly, gradually shelving edges of lakes,
usually associated with sand dunes or machair or with
tasselweed Ruppia maritima on muddy substratesin
brackish lakesand lagoons. It usually preferssitesin
therange4-209/,, salinity and may be abletotolerate
levelsupto 34 %,,. However, itsremaining English Sites
areunusud in being inland and in very low salinity
(<1°,,). Here it occurs in a number of poolsin
abandoned clay pits growing with a mixture of
stoneworts, particularly hedgehog stonewort Chara
pedunculata together with fen pondweed
Potamogeton  coloratus, fennel  pondweed
Potamogeton pectinatus and glaucous bulrush
Schoenoplectus tabernaemontani. It is confined to
the youngest poolsand does not survivein pools older
than 20 years without management.

Only female plants occur in northern Europeand the
species reproduces parthenogeneticaly. It can be
annual or perennia and produces cospores abundantly
inthe summer, ripening frommid-July onwards. The
oosporesare probably trangported by birdswho ingest
themwith other food. In dense vegetation, for example
of Ruppia species, the plant often grows in the
clearings created by feeding swans and wildfowl.

Thereisevidencefrom the historical recordsthat the
speciesis able to colonise new sites where suitable
conditions develop close to existing populations.

In the UK, bearded stonewort is now restricted to
threesitesnear Peterborough, Cambridgeshireand one
sitein the Outer Hebrides (Loch Mor, Baleshare). It
has previously been recorded from 11 other sites
around the coast of England from Cornwall to Norfolk
andin Orkney in Scotland. In two of the Peterborough
sitesit occurseither rarely or fairly frequently, butinthe
other itisfoundin over 40 small ponds, sometimesin
considerable abundance. The size of the Hebridean
population is unknown.
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The speciesiswidely but sparsely distributed around
the coast of Europe, and occasiondly in sdinelakesor
pondsinland. It also occurs sporadically in Asia, north
Africaand North America. The male plant is much
morelocalised and isrestricted to southern Europeand
south-western Asia (southern France to the Caspian
Sea) and to eastern Asia (Chinaand Mongolia).

The species has been protected under Schedule 8 of
theWildlifeand Countryside Act 1981 since 1992. It
islisted asEndangered in the British Red Data Book

Current factors causing loss or decline

Higoricdly, many of thefactorsaffecting sdlinelagoons
are relevant to the species (see saline lagoons action
plan and associated species annex).

Losseshave occurred dueto sdinity changes, habitat
destruction and changes in water quality.

The speciesisrestricted to nutrient-poor situationsand
isthereforehighly sendtiveto nutrient enrichment where
angiospermsand filamentous a gae have acompetitive
advantage.

In the Peterborough area, the speciesisrestricted to
recently excavated poolsup to 20 yearsold, eventualy
disappearing through natural successional changes.
Coloniescanbemaintained through periodic clearance
but the long-term future of the speciesisrelated to
continued brick-clay extraction. This hasbeen reducing
in recent years and extraction methodsin the remaining
pits are less favourable to the bearded stonewort.

See d so the habitat action plan for machair in relation
to factors at the Hebridean site.

Current action

One of the Peterborough sitesislargely a SSSI and a
naturereserve but the other two have no conservation
datus. The HebrideansiteisaSSS| and cSAC (but for
machair rather than lagoons).

This speciesisincluded in English Nature' s Species
Recovery Programme. A management programmeis
being devel oped for the larger Peterborough siteand a
programme of reintroductionsto former coastal sites
was initiated in 1998 (eg to Benacre Broad).
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Objectivesfor the species

Maintain, and where appropriate enhance, existing
populations and, where appropriate, restore
populations at former sites.

Maintaintherangeand number of Sitesincluding, where
appropriate, through introduction toadjacent locdities
where existing localities become unsuitable.

Proposed action

The reguirements of the species should be considered
in theimplementation of the salinelagoonsaction plan
and associated species annex and, in relation to the
Hebridean site, the machair habitat action plan.

The mgority of the population near Peterborough lies
withinafuturenaturereservewithinwhich management
isdirected towards ensuring aviable populaion in the
long term.
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Foxtail stonewort (Lamprothamnium papulosum)
Species Statement

Current status

Thefoxtail stonewort Lamprothamnium papulosum
is a rare, brackish water stonewort (charophyte)
growing to aheight of up to 40 cmwith regular whorls
of dender cylindrical branches each with several
spine-like bracts which give the plant a furry
appearance. The upper parts of the stem are usually
contracted so that the whorls form bushy heads
reminiscent of fox tails. The species grows best in
sdinitiesin therange 8-28 %, but it can tolerate up to
329,,. It growson sandy or silty substratesin depths
of upto2min coastd lagoons or lagoon-like habitats.
It often grows with tassel weeds Ruppia spp, but it
does not compete well with dense vascular plant
growth. Itistherefore often found in areaswhere there
is some disturbancefrom animals, or in shallow water
wherefluctuationsinthewater leve resultinmoreopen
vegetation. It does not, however, tolerate strong
wave-action. In Britain it is a summer annual,
germinatingin spring or early summer and producing
oospores from July to September.

Inthe UK, foxtail stonewort isredtricted to afew sites
on the south coast of England and in the Outer
Hebrides. In England it occursat four brackish coastal
sites at The Fleet (Dorset), Fort Gilkicker Moat
(Hampshire), Harbour Farm Lagoons, Bembridge(Ide
of Wight) and Great Deep (West Sussex). Of these,
only The FHeet supportsasizeable population. It seems
to have disappeared from afifth steat Eight Acre Pond
(Hampshire) within the last ten years. In the Outer
Hebrides, the species has been found at nine siteson
North Uist and upto three on South Uigt, dthough two
of the latter are not confirmed. At many of the North
Uist sites, the species is locally frequent, often
co-occurring with other brackish stonewort species. It
hasbeen argued that the Hebridean sitesmay represent
themost secureglobal strongholdfor foxtail stconewort.

Thefoxtail gonewort hasasporadic distribution around
the coast of Europe from Norway to the Iberian
Peninsula IntheMediterraneanit extendsesstwardsto
Tunisiaand Sicily with isolated recordsfrom Cyprus
and the Black Sea. Outside the UK the main
strongholds seem to be southern France and the
western Baltic Sea, and there are several sites in
Irdland, but it isdeclining throughout itsrange. Thereis
also an isolated report from South Africa.

The species has been protected under Schedule 8 of
theWildlifeand Countryside Act 1981 since 1987. It
islisted asVulnerable in the British Red Data Book.
However, most of the Hebridean populations were
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discovered after thiswaspublished and itsstatuswould
probably now be Rare under the old IUCN criteriaor
Lower risk under the revised IUCN criteria.

Current factors causing loss or decline

Many of thefactorsaffecting sdinelagoonsarerelevant
to the species (see saline lagoons action plan and
associated species annex).

Losseshave occurred dueto sdinity changes, habitat
destruction and changes in water quality.

The speciesisrestricted to nutrient-poor situationsand
isthereforehighly sendtiveto nutrient enrichment where
angiospermsand filamentous a gae have acompetitive
advantage. Thishasbeenimplicated initsprobableloss
from Eight Acre Pond.

Current action

All of the current sitesin England have SSSI status.
Three are within lagoon candiate Specia Areas of
Conservation (SACs): Chesil and the Fleet, Solent and
Ide of White Lagoons, and Solent Maritime (which
includes Great Deep but is not identified for lagoon
features). In Scotland inthe Outer Hebrides, seven of
the sitesarewithin three SSSIsand one of theseisaso
aRamsar ste(Lochan Duin). Fiveof thestesliewithin
the Loch Maddy cSAC, and one within the Obain
Loch Euphoirt cSAC.

Objectivesfor the species

Maintain, and where appropriate enhance, existing
populations and, where appropriate, restore
populations at former sites.

Maintaintherangeand number of Stesincluding, where
appropriate, through introductionto adjacent localities
where existing localities become unsuitable.

Proposed action

The reguirements of the species should be considered
in theimplementation of the sdinelagoons action plan
and associated species annex.
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Bird’s nest stonewort (Tolypella nidifica)
Species Statement

Current status

The bird's nest stonewort (Tolypella nidifica) is a
rare, brackishwater stconewort (charophyte) growingto
aheight of upto 30 cm. Itisadelicate much- branched
species with long dender sterile branches and short
fertile branches which are incurved to form tufted
bird’ s-nest-like heads. It isaspeciesof brackishlakes
and lagoonsin depthsof upto 2.5 m. It growsbestin
sdinitiesin the range 4-15 /. but it can sometimes
occur insdinitiesintherange 2-18%,,. Inthe Bdtic Sea
itismainly restricted to sandy substrates but it can
tolerate amixture of sand and Slt asit doesinits British
Sites. It often grows with tasselweeds Ruppia spp, and
it is often associated with other brackish water
stoneworts, including  foxtail stonewort
Lamprothamnium papulosum, bearded stonewort
Chara canescens and Baltic onewort Chara baltica.
Itisasummer annual, germinating in spring or early
summer and producing oosporesfrom July to October.

Inthe UK, bird's nest stonewort is restricted to two
sites in northern Scotland; Loch an Duin (Outer
Hebrides) and L och of Stenness (Orkney). Thereare
unconfirmed historic recordsfrom Norfolk, Suffolk and
Shetland, some of which may have been correct, but
the only other confirmed siteis Loch of Boardhouse
(Orkney) where attempts to refind it have been
unsuccessful. The sizes of the populations are still
poorly known; the Orkney site seemsto berestricted
to afew square m but at the Hebridean site it seemsto
be scattered sparsely over one bay.

Thebird snest stonewort isrestricted to the coasts of
northern Europe. It ismost frequent in the Baltic Sea
but there are scattered records from around the North
Sea and from northern Norway.

The species has no specific legal protection. It was
listed asIndeterminate in British Red Data Book prior
toitsrediscovery in Scotland. Its status would now be
Endangered under theold IUCN criteriaor Critically
endangered under the revised IUCN criteria.

Current factorscausing loss or decline

Many of thefactorsaffecting sdinelagoonsarereevant
to the species (see saline lagoons action plan and
associated species annex).

The ecology of the speciesisdill poorly understood but
it is likely to be affected by salinity changes and
changes in water quality. Most stoneworts require
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nutrient-poor situationsand it isthought thismay have
caused a decline at the current Orkney site and
possibly the loss from its other Orkney site.

Current action

Both of the current sites have SSSI status and are
within candidate Specia Areasof Conservation (Loch
Maddy and Loch of Stenness); Loch an Duinisadsoa
Ramsar site.

Objectivesfor the species

Maintain, and where appropriate enhance, existing
populations and, where appropriate, restore
populations at former sites.

Maintaintherangeand number of Sitesincluding, where
appropriate, through introductionto adjacent localities
where existing localities become unsuitable.

Proposed action

The reguirements of the species should be considered
in theimplementation of the sdinelagoons action plan
and associated species annex.
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Mud habitatsin deep water
Habitat Action Plan

Current status
Physical and biological status

Mud habitatsin deepwater (circalittoral muds) occur
below 20-30 m in many areas of the UK’s marine
environment, including marineinletssuch assealochs.
Therelatively stable conditions associated with deep
mud habitats often lead to the establishment of
communities of burrowing megafauna specieswhere
bathyal species may occur with coastal species. The
burrowing megafaunal species include burrowing
crustaceans such as Nephrops norvegicus and
Callianassa subterranea. The mud habitatsin deep
water can also support seapen populations and
communities with Amphiura spp.

Burrows and mounds produced by megafauna are
prominent festures on the surface of plains of fine mud,
amongst conspi cuous popul ationsof segpens, typically
Virgularia mirabilis and Pennatula phosphorea.
These soft mud communities occur extensively
throughout themore sheltered basins of sealochsand
voes. Asthesesitesaretypically sheltered from wave
action, these communities may occur in quite shallow
depths (15 m). Thesecommunitiesalso occur in deep
offshorewatersof the North Sea, where densitiesof N.
norvegicus can reach 68 per 100 m?, and in the Irish
Sea. Other burrowing crustaceansinclude Calocaris
macandreae, C. subterranea and Goneplax
rhomboides. The echiuran Maxmuelleria lankesteri
forms large moundsin some sealoch sites. Epibenthic
scavengers include Asterias rubens, Pagurus
bernhardus and Liocarcinus depurator. Brittlestars
may be present and the infaunacan contain populations
of polychaetes and bivalves

Within deep fjordic sealochs, ‘forests of the nationaly
scarce tall seapen Funiculina quadrangularis can
occur, together with the other two species of seapens.
However, asF. quadrangularisis considered to bea
bathyal specieswhich ‘intrudes’ into sealochs and
fjords, it may only be nationally scarce in inshore
waters. The mud is also extensively burrowed by
crustaceans, mainly N. norvegicus, and the goby
Lesueurigobius friesii may be present in burrow
entrances.

Aress of soft anoxic mud can have extensive bacterial
mats of Beggiatoa spp. The anoxiamay bethe result
of natural conditionsof poor water exchangein some
Scottish sealochs or of nutrient enrichment under fish
farm cages. The associated fauna is usualy
impoverished but scavenging species such as Asterias
rubensand Carcinusmaenasaretypicaly present. In
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extreme conditions of anoxia, littlesurvives except the
Beggiatoa.

Offshore mud habitats can be characterised by the
burrowing urchin Brissopsislyriferaand the brittlestar
Amphiura chigjei and in certain areas around the UK,
such asthe northern Irish Seg, thiscommunity may aso
include N. norvegicus.

Inboreal and Arctic areas of water deeper than 100 m,
the soft muds are dominated by a community of
foraminiferansand hatchett shells Thyasira spp. with
polychaete worms. There can be thousands of dead
foraminiferan tests per square metre.

The most rare deep mud bictopeisnotablefor the very
high density of the rare sea squirt Syela gelatinosa
and isknown from only onesitein the UK: Loch Gail,
aClyde sealoch. Within Loch Gail, thefinemud at 65
m haslarge numbers of solitary ascidicans, including S
gelatinosa, Ascidia  conchilega, Corella
parallelogramma and Ascidiella spp aong with
terebellid worms and the bivalve Pseudamussium
septemradiatum. Thisbiotopeis considered to be an
ice agerelic.

The JNCC Marine Nature Conservation Review
(MNCR) classificationfor sublittoral mud biotopesis
till under development and additiona new biotopesare
likely to be added which have to be takeninto account
inthe future. The characteristic speciesin circdittora
mud biotopes are;

Seapens - Virgularia mirabilis and
Pennatula phosphorea and burrowing
megafauna (CMU.SpMeg). Distribution:
Shetland; Scottish west coast sea lochs;
Western Ides; Irish Seaincluding off the
Welsh coast; North Sea and southern
England.

Seapens - Funiculina quadrangularis and
burrowingmegafauna(CMU.SpMeg.Fun).
Distribution: Scottish west coast sealochs.

Beggiatoa sp. on anoxic mud (CMU.Beg).
Distribution: Shetland; Scottish west coast
sealochs.

Burrowingurchin Brissopsislyriferaandthe
brittle star Amphiura chigjei
(CMU.BriAchi). Digtribution: Northern part
of Irish Sea; the Clyde and Minch and some
Scottish sealochs (eg Loch Etive).
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Foraminiferans and Thyasira spp
(COS.ForThy). Distribution: Norwegian
fjords, Greenland; northern North Seg; Loch
Eil; and Loch Nevis (Scottish west coast);
southern Irish Sea (Celtic Deep to Milford
Haven).

Syela gelatinosa and other solitary
ascidicans (COS.Sty). Distribution: Loch
Goil (aClyde sealoch on the Scottish west
coast).

Linkswith other action plans

Two species statements have been written for
Funiculina quadrangularis (a seapen) and Styela
gelatinosa (a sea squirt). Theimplementation of these
statements should be directed by theactionsgivenin
this habitat action plan.

Reference should al so be madeto the action plansfor
sheltered muddy gravelsand serpulid reefs, because of
their similar physical conditions. A degree of
compatibility will therefore exist in the aims and
objectivesof these action plansand this should should
facilitate their implementation.

Current factor s affecting the habitat

Demer sal fishing. The mgjority of deegp mud habitats
aresubject to somedemersal fishing effort, principally
for Nephrops norvegicus. Nephrops is one of most
important fisheriesin Scotland and benthic trawls or
pots/creels are thetwo methods of fishing employed.
Theuseof benthic trawlscan result intheremoval of
non-target species and disturbance to the seabed.
Whereheavy demersal fishing occurs, populationsof
Brissopsislyriferamay bereduced. Potting for prawns
and other crustacea selectively removes some of the
burrowing megafauna from deep mud areas but the
physical impact of the pots on the seabed and non-
target speciesis generally considered to be slight.
Syela gelatinosa is not known to be associated with
Nephrops so fisheries by-catch damage to it is not
likely to occur.

Marine fish farms. These are often sited within
Scottish sealochs and may have direct effects on mud
communities, including smothering andincreasing the
Biological Oxygen Demand of the mud. Additional
effects may result from the discharges of chemicals,
some of which are especially toxic to crustaceans.

Pollution. Nutrient enrichment leading to
eutrophication can havesignificant detrimental effects.
This can lead to changes in the structure and
composition of deep mud communities.
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Development. The construction of roads, bridges and
barrages may affect the local hydrodynamic and
sediment transport regimes of inshore enclosed areas
and consequently affect the deep mud substratum.

Anchoring. Thiscan cause physical damageto static
megafaunal speciessuch as segpensand S gelatinosa.

Offshoreoil rigsand other oil ingtallations. These
can cause a variety of disturbance effects such as
smothering dueto disposd of drill cuttings, localised
disturbance of sediments dueto anchors and rig feet
implacement and trench digging for pipelines.

Current action

Legal status

Currently the three species of seapens and the sea
Fquirt S gelatinosa have no statutory protection under
UK or EC legidlation. Some deep mud habitats are
covered by some of the marine Special Areas of
Consarvation (SAC) sites, selected for ‘ Large shallow
inlets and bays under the EC Habitats Directive.
However, thisAnnex | habitat is generaly limited to 30
m. Withinthe existing SAC network, mud habitatsin
deep water are represented within sites such as
Strangford Lough, Loch Maddy and L ochs Duich,
Long and Alsh. Some of the Scottish Marine
Consultation Areasincludeareasof circalittoral mud.
Theadoptionin July 1998 of the new Annex V tothe
OSPAR Convention on Protection of the Marine
Environment of the North East Atlantic may also offer
anew opportunity to protect important deep water or
offshore habitats and species, although this Annex
emphasises that work under OSPAR should not
duplicate that being undertaken under other
international agreements.

Government departments (MAFF, SE, CEC, DTI and
DETR) are responsible for the assessment of the
potential impacts of oil and gas exploration and
production aggregate extraction, marine construction
work, land reclamation and dumping of dredged
material prior tolicensing. Theconditionsattachedto
these licences can stipulate that measures are adopted
to minimise environmental impacts. Licensesmay be
refused on environmental grounds.

M anagement, resear ch and guidance

Considerable research is undertaken by the Centre for
Environment, Fisheries and Aquaculture Science
(CEFAS) of MAFFand the Fisheries Research Service
(FRS) of the Scottish Office Agriculture, Environment
and FisheriesDepartment (SOAEFD) into theeffects
of fishing gear on benthic habitats and communities.
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Deep mud communitiesarebeing studied aspart of the
UK Nationa Monitoring Programme.

A broad variety of research into deep mud
communities, seapens and burrowing megafaunais
being undertaken by anumber of researchindtitutions,
principally the University Marine Biological Station
Millport, Dunstaffnage Marine Laboratory, Oban and
the University of Newcastle (long-term studies off the
Northumberland coast).

Action plan objectives and proposed
targets

Protect a representative range of 8 to 10 sites,
illustrating typical mud biotopes in deep water, by
2009.

Proposed action with lead agencies
Policy and legislation

Assg fisheriesminigtersin pressing for greater account
to betaken of marine biodiversity within the Common
Fisheries Policy. (ACTION: DANI, MAFF, NAW,
SE)

Review the EC Habitats Directive Annex | habitatsto
address the shortfalls of the origind list and consider
whether mud biotopesin deep water, specifically those
found within sea lochs, should be proposed as an
additiontothe Annex. (ACTION: DETR, JNCC, SE)

Investigate the possibility of adding the three seapen
speciesand the seasquirt S gelatinosa to the Wildlife
and Countryside Act 1981 (schedule 5) and the
Wildlife (NI) Order 1985. (ACTION: DoE(NI),
JNCC)

Encourage the long-term management of Nephrops
and other crustaceans and the conservation of mud
habitatsin deep water through the use of Regulating
Ordersin Scotland. (ACTION: SE, SNH)

Site safeguard and management

I dentify by 2002 nationally important mud habitatsin
deep water and the associated communitieswithin the
UK. (ACTION: CCW, EHS, EN, JNCC, SNH)

Implement measures to protect mud habitat in deep
waters through the network of SACs where such
habitats are included within the site as an interest
feature. (ACTION: All relevant authorities)
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5.6.1

Promote the use of potting, instead of trawling, in
sheltered areas of deepwater with mud biotopesasthe
most ecologically sustainable, |east-damaging method
of harvesting Nephrops and other crustaceans.
(ACTION: DANI, MAFF, NAW, SE)

Advisory

Provide information to yachting and mooring
associations on best practice to avoid damage to
sensitive mud biotopesin deep water, such as seapen
beds and especially S gelatinosa in Loch Goil.
(ACTION: CCW, EHS, EN, SNH)

Provide genera advice and information to fisheries
managers and policy-makers on the sensitivity,
conservationimportanceand ecologica reguirementsof
mud biotopesindeepwater. Particular attention should
be drawn to the seapen beds and S. gelatinosa, in
order to raise awareness and promotethe protection of
key sites. (ACTION: CCW, EHS, EN, SNH)

Provide genera advice and information to Loch Goil
fisheries organisations and managers, as well as
appropriate loca authorities, on the importance and
ecological requirements of the S gelatinosa
community. Effort should be madeto avoid any impacts
of operations and new developments on the
populationsof S. gelatinosainLoch Goil. (ACTION:
SE, SEPA, SNH)

International

None proposed.

Monitoring and research

Establish the status and ecologica requirementsfor S
gelatinosa and confirm Loch Goil asthe only location
for this speciesin the UK. (ACTION: NERC, SNH)

Investigate the biology and ecological requirements of
the three seapen species. (ACTION: NERC, SNH)

Confirm the distribution of the three seapen species,
particularly F. quadrangularis. (ACTION: NERC,
SNH)

Assessthe current extent and quality (including extent
of damage) of mud habitatsin deep water in the UK
(ACTION: CCW, EHS, EN, INCC, NERC, SNH)

Communications and publicity

Promote and encourage a marketing strategy that
workstowards pot-caught Nephrops being harvested
inthel east-damaging, ecol ogically sustai nablemanner.
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Encourage the long-term management of this resource
through the use of Regulating Orders in Scotland.
(ACTION: SE, SNH)

Raise awareness of the importance and diversity of
deep mud habitats among marine users. (ACTION:
CCW, EHS, EN, SNH)

Gain public support in promoting the biological
importance of this habitat — ‘mud in deep water is
deeply interesting!” (ACTION: CCW, EHS, EN,
SNH)

Costings

Thesuccessful implementationof thishabitat actionplan
will have resourceimplicationsfor both the public and
private sectors. The datain thetable below provide an
estimate of the current expenditureon the habitat and
the likely additional resourcecosts. These additional
costs are based on the annual average over 5 and 10
years. Thetotal expenditure for thesetime periodsis
asogiven. Almogt al the costswill relateto the public
sector, although some costs (eg for research) will be
met by the private sector/non-governmental
organisations).

Key References

Dyer, M.F,, Fry, W.G., Fry, P.D. & Cranmer, G.J. 1982. A
series of North Sea benthos surveys with trawl and headline
camera. Journal of the Marine Biological Association UK, 62,

297-313.

Dyer, M.F., Fry, W.G,, Fry, P.D. & Cranmer, G.J. 1983.
Benthic regions within the North Sea. Journal of the Marine
Biological Association UK, 63, 683-693.

Costings for mud habitatsin deep water

Current expenditure | 1st 5yrsto2004/2005 | Next 10yrsto
2014/2015
Current expenditure /£000/Yr
Total average annual cost /£000/Yr 69.6 8.7
Total expenditureto 2005/£000 348

Total expenditure 2005 to 2014/£000

87
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Funiculina quadrangularis (a seapen)
Mud habitats Species Statement (1)

Current status

Funiculinaquadrangularisisby far thelargest of the
three seapens which occur around the British Idles,
growing to aspectacular 1.5t0 2.1 min height and
forming dense groves over soft subtidal mud plains.

Funiculina quadrangularis is restricted in its
distribution within Britain to west Scotland (mainland
Scotland, Mull, Skye, Lewisand Harris), where soft
mud habitatsarefoundinthedeep sheltered fjordic sea
lochs and nearby inshore areas. It appears to be
absent from inshore areas in the Clyde, Shetland,
Orkney and Ireland (according to the INCC Marine
Nature Conservation Review database records at
February 1999) but iscited asoccurring around north
and west coasts of Scotland and Ireland. Although
relatively common where it occurs, its habitat
requirementsare very specific (soft undisturbed mud
below about 15 m depth in fully marine conditions) and
it is thus relatively restricted in its geographical
distribution.

F. quadrangularisis acharacterising species of the
CMU.SpMeg.Fun biotope (Seapens, including
Funiculinagquadrangularis, and burrowingmegafauna
in undisturbed circdittora soft mud) in the national
marine biotope classification. It istypicaly found
associated with the seapens Virgularia mirabilisand
Pennatula phosphorea, the anemones Cerianthus
Iloydii and Pachycerianthus multiplicatus, the large
isopod Astacilla longicornis, the burrowing
megafaunal crustaceans Nephrops norvegicus,
Calocaris macandreae and  Callianassa
subterranea, and Fries' goby Lesueurigobiusfriesi.

F. quadrangularisisnot currently protected under the
Wildlife and Countryside Act 1981, or within any
designated conservationsite. Popul ationsdo however
occur inor nearby the Loch Duich candidate Special
Areaof Conservation, designated for its reefs, and
within the Loch Duich, Loch Sunart, Loch Sween and
Loch Seaforth Marine Consultation Areas (a non-
statutory designation).

Current factorscausing loss or decline

F.quadrangularis particular habitat requirements, ie
undisturbed soft mud, appear to beimportant in limiting
the species’ distribution to sheltered localities, often
behind shallow sills. It isabsent from many sealochs
which appear to hold asuitable habitat for the species;
these lochs have soft mud habitats and support
populations of Norway lobster Nephrops norvegicus
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and other species normally associated with F.
quadrangularis.

F. quadrangularis aso appearsto be absent from the
Nephropsfishing grounds of the Irish and North Seas.
Itispossiblethat trawling activitiesin opencoast areas
and the more accessible sea lochs (ie not the more
isolated basins behind shallow sills) have removed
populations of F. quadrangularis. Where F.
quadrangularis has been recently recorded, in the
isolated sea loch basins, it is creeling (potting) for
Nephrops norvegicus which traditionally occurs,
rather thantrawling. Recent research onthe effects of
creeling indicates that it has a considerably less
damaging effect to Funiculinaquadrangularis, asthe
segpen hasthe ability toright itself if hit by acred pot.

F. quadrangularisoccursinrelatively isolated sealoch
basinsand water exchangewith theopen coast may be
limited, thusconcentrating the effects of any pollutants
or eutrophication within the loch basins.

Current action

No conservation action is currently undertaken.
Objective for the species
Ensure that the digtribution of the speciesismaintained.
Proposed action

The conservation of this species should be directed by
theactionspublishedin the mud habitatsin deep water
habitat action plan.
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Styela gelatinosa (a sea squirt)
Mud habitats Species Statement (2)

Current status

Syelagelatinosaisanationally rare solitary ascidian
(seasquirt) which has a soft pear-shaped body about
34 cmtal. Thehabitat inwhich Syela geatinosahas
been found isan isolated sealoch basin with asoft mud
bottom, very sheltered from water movement (waves
or currents) and subject to near full salinity conditions.
Itiscurrently known from only asinglelocationin the
UK having been collected in large numbersfrom Loch
Goil inthe Clyde Seain 1989.

S gdatinosa inhabitssoft mud with terrigenous debris
at about 65 m depth, and is associated with large
numbers of other solitary ascidians (Ascidia
conchilega, Corella parallelogramma, Ascidiella
aspersa, Ascidiella scabra), terebellid worms and
bivalves (Pseudamussium septemradiatum). This
highly unusua community (such densitiesof ascidians
are not typica of soft mud habitats) isdefined in the
national marine biotope classification as COS.Sty
(Styela gelatinosa and other solitary ascidians on very
sheltered deep circdlittoral muddy sediment) and, like
S. gelatinosa itself, is only known from this single
location in Loch Goil.

S. gelatinosa is a cold-water species, known from
Scandinaviaand | celand; the populationin Loch Goil
may represent arelict population. S gelatinosaisnot
currently protected under the Wildlifeand Countryside
Act 1981, or within any designated or proposed
conservation site.

Current factorscausing loss or decline

Asasingleknown populationinthe UK, the speciesis
potentidly extremely vulnerableto any activity thet may
affect thesiteat whichit occurs, such asthrough direct
physical disturbance (eg from trawling) or from
pollutants or eutrophication (the species occursin a
relatively isolated sealoch basin and water exchange
with theopen coast may belimited, thus concentrating
the effects of any pollutants entering the loch).

Current action
No conservation action is currently undertaken.
Objectivesfor the species

Ensurethat thedistribution of the speciesismaintained.
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5.1

Proposed action

The conservation of this species should be directed by
theactionspublished in the mud habitatsin deep water
habitat action plan.
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Serpulid reefs

Habitat Action Plan

Current status

Physical and biological status

Serpulavermicularisisamarineworm which makes
ahard, cacareoustube4-5 mmin 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 aso aggregate into clumps or ‘reefs upto
1 m across. Thespecies hasaworl dwide distribution
(except for polar seas) in sheltered sites, but the reef
form hasbeen reported from very few locations. Inthe
UK, reefs haveonly been found in Loch Creran, and
theLinneMhuiricharm of Loch Sween, both sealochs
on the west mainland coast of Scotland. Thereefsin
Loch Sween are now reported to be dead. Small
Serpula vermicularis reefs have also been found in
two loughs on the west coast of Ireland, but the best
developed reefsin the world arein Loch Creran.

TheserpulidreefsinLoch Creran begin assingletubes
on stones or shells on asandy mud seabed. As more
worms settle and grow on dready established onesthe
reef grows upwards and outwardsto form arounded
clump of white tubes, similar to a coral head. The
wormsextend their feeding fans, which areabout 2cm
across and a range of colours from white through
orange to bright red, from the ends of the tubes. The
larger reefs, over 1 min diameter, tend to collapse
outwards from the centre but the collapsed sections
continue growing. The reefs are best developed in a
relatively narrow vertical zonein theloch, at adepth
between 6-10 m.

Thereefsareahaven for other marinewildlifeonthe
muddy seabed where there is little other solid
attachment, and become covered with orange ponges,
colonia and solitary sea squirts, hydroids and
seaweeds. Mobileanimalslive between the tubesin the
centre of thereef; particularly common arebrittlestars,
terebellid worms, small spider crabs, squat |obsters,
hermit crabs, starfish and arange of marine snails.

Thereefs at Loch Creran, at least in the sublittoral
fringe, have declined over the last 100 years (together
with eelgrass Zostera marina beds), while those in
Loch Sween apparently died between 1982 and the
mid 1990s.
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Linkswith other action plans

Thisplanissimilar to those for Sabellaria spinulosa
and serpulid reefsin that attention needsto bedrawnto
potentially damaging operations.

Current factor s affecting the habitat

Itisnot knownwhy serpulid reefsformat so few sites,
and the factorswhich might causelossor declineare
thereforeunclear. Somepossiblefactorsaffecting the
reefs are listed below.

Serpulidreefsarefragileand vulnerableto mechanical
disturbance, such asfrom mobilefishing gear, which
would seriously damagethe reefs. Creelswould aso
damage aresf if they were dropped directly on top, or
were dragged acrossit.

Anchorsand mooring chainscould cause considerable
damage to serpulid reefs.

Serpulid worms rely on water movement to feed; in
both Loch Creran and Loch Sweenthisisarelatively
gentleflow. However, changesinthewater flow may
have adverse effects on the reefs and their associated
faunaand flora. Thebuilding of barrages, causeways
and bridges are potential blockages to water flow.

A survey commissioned by SNH of the digtribution and
abundance of serpulid reefsin Loch Creran found that
there were no reefs within 0.5 km of an effluent
dischargepoint consistingmainly of particulateorganic
matter from a seaweed processing factory. The
effluentsfromfinfish farmsmight alsobe considereda
potential threat although someof thebest reefsin Loch
Creran are adjacent to the moorings of asalmon farm.
Finfish farms routinely use chemicals which are
specifically toxic tofishliceand other crustaceansand
molluscs. When such chemicalsdispersein the marine
environmert, thereisthe possibility thet therich infauna
of the reefs may be affected

Current action
Legal status

Serpulavermicularisreefsare not specificaly listed as
aprotected speciesor habitat by either theWildlifeand
Countryside Act 1981, the Wildlife (NI) Order 1985
or the EC Habitats Directive. However they can be
covered by the latter under ‘reefs’, which includes
‘biogenic’ reefs, wherethereef ismade up of massed
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living animals or plants, together with their non-living
protectivestructures(shells, tubesetc). Serpulidreefs
are sublittoral so cannot beincluded within SSSIsin
Great Britain or ASSIsin Northern Ireland, but they
could be protected within a Marine Nature Reserve.

Thereisno current lega protection for the serpulid
reefs in Loch Creran. However, Loch Creran is a
Marine Consultation Area, anon-statutory designation
used by SNH to denote areas of specia marineinterest
inconnection mainly with consultationsover thesiting of
fish farms and other works.

Management, resear ch and guidance

The sea loch surveys undertaken by the INCC's
Marine Nature Conservation Review (MNCR)and
subsequent surveys commissioned by SNH have
confirmed that Loch Creran isthe only Scottish sea
lochwithwell-devel oped Serpulavermicularisreefs.

A survey commissioned by SNH and carried out by
Heriot-Watt University mapped the distribution,
abundance, and colony sizeof serpulid reefsat 50 Sites
around Loch Creran.

Studentsfrom Heriot-Watt University have carried out
projects on the reefsin Loch Creran. Topicsinclude
studies of the associated fauna of the reefs and the
effects of the reefs on the surrounding benthos.

Aspart of the planning for aproposed re-routing of the
road around Loch Creran acrossan existingrail bridge,
mitigation measures have been suggested at the
planning stage to protect nearby serpulid reefs from
possible damage during construction.

Action plan objectives and proposed
targets

Maintain the extent and quality of serpulid reefs and
associated plant and animal communitiesin the UK.

Restore lost reefsin Loch Sween.
Proposed action with lead agencies
Policy and legislation

Ensure that fishing operations are not carried out across
serpulid reefs. (ACTION: SE)

Ensurethat road, bridge, energy and other construction
schemes which might obstruct or otherwise ater the
water flow to serpulid reefsdo not risk damageto their
conservation interest. (ACTION: LAs, SE, SNH)
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5.5.2

Ensure that serpulid reefs are protected from the
adverseeffectsof smothering and chemicd discharges
from marine installations. (ACTION: SEPA)

Site safeguard and management

Consder giving satutory protection to thereefsin Loch
Creran by proposing the loch as a Special Area of
Consarvation (SAC) under Annex 1 of the EC Habitats
Directive. The whole of the upper and lower loch
should be designated because the factors affecting the
hedlth of thereefsareunclear, and thereefsarewidely
distributed throughtheloch system. (ACTION: INCC,
SE, SNH)

Make provision for the maintenance of the extent and
quality of associated serpulid reef communities, aswell
astheserpulidsthemsel ves, through the management
plan for Loch Creran. (ACTION: All relevant and
competent authorities)

Takeaccount of the conservation requirementsfor the
serpulid reefsin thedeve opment and implementation of
coastd zone management plansand ensure they are not
managed in isolation from other habitats and
communities in the area. (ACTION: LAs,
Port/Harbour authorities, SE)

Ensure that fishing operationswithin Loch Creran are
compatiblewiththeconservationinterestsof serpulid
reefs. (ACTION: SE)

Advisory

Provide advice to local authorities and planners on
minimisingimpactsof plansand operationson serpulid
reefs. In particular, consideration should be given to
their importance from the early stages of planning.
(ACTION: SE, SNH)

International

Communicate with researchersin Ireland regarding
exchange of information on thereefsin Ardbear Lough
and Killary Harbour. (ACTION: JNCC)

Monitoring and research

Complete survey and recording of the distribution,
extent, quality and composition of the serpulid reefsand
their associated speciesin Loch Creran. (ACTION:
SNH)

Monitor closely the hedlth of thereefsin Loch Creran,
together withimportant physica and biological factors.
(ACTION: SEPA, SNH)



55.3  ResurveytheLinneMhuiricharmof Loch Sweento
establish the current status of the serpulid reefs and
explorethe potential for restoration. (ACTION: SNH)

5.5.4  Encourageresearchintofactorsaffecting the settlement,
growth, maintenance and ecology of the reefs and
associated speciesin Loch Creran. (ACTION: NERC,
SNH)

5,5.5  Monitor the recovery of marine communities after
congtruction works on the Creagan Bridgeto establish
the effectiveness of mitigation measures. (ACTION:
LAs, SE, SNH)

5.6 Communications and publicity

5.6.1  Disseminate information on serpulid reefs and their
biodiversity to planners, coastal usersandthegeneral
public. (ACTION: LAs, SNH)

5.6.2  Encouragepublicaquariato provideinterpretationto
the public on the unique features of serpulid reefs.
(ACTION: SNH)

6. Costings

6.1 Thesuccessful implementation of thishabitat action plan
will have resourceimplicationsfor both the public and
private sectors. The datain thetable below provide an
estimate of the current expenditureon the habitat and
the likely additional resourcecosts. These additional
costs are based on the annual average over 5 and 10
years. Thetotal expenditure for thesetime periodsis
asogiven. Almogt al the costswill relateto the public
sector, although some costs (eg for research) will be
met by the private sector/non-governmental
organisations).

Costingsfor serpulid reefs

7. Key references
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SACs Project.
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Current expenditure | 1st 5yrsto2004/2005 | Next 10yrsto
2014/2015
Current expenditure /£000/Yr
Total average annual cost /£000/Yr 30 5
Total expenditure to 2005/£000 150
Total expenditure 2005 to 2014/£000 50
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Sublittoral sands and gravels
Habitat Action Plan

Current status

Physical and biological status

Sublittoral sand and gravel sediments are the most
common habitats found below thelevel of the lowest
low tide around the coast of the United Kingdom. The
sandsand gravel sfound to thewest of the UK (English
Channel and Irish Sea) are largely shell derived,
whereasthosefrom the North Seaarelargely formed
from rock material. For the purposes of this habitat
action plan, inshore is defined as extending to six
nautical miles, and offshoreassix nautical milestothe
limit of UK waters. This plan encompasses both the
inshore and offshore environments.

Sublittoral sand and gravel habitats occur in awide
variety of environments, from sheltered (sealochs,
enclosed bays and estuaries) to highly exposed
conditions (open coast). The particle structure of these
habitats ranges from mainly sand, through various
combinations of sand and gravel, to mainly gravel.
Whilevery large areas of seabed are covered by sand
and gravel in various mixes, much of this area is
covered by only very thin deposits over bedrock,
glacid drift or mud. The strength of tidal currents and
exposureto wave action areimportant determinants of
the topography and stability of sand and gravel habitats.

Thevariation in sediment structure and extensive range
of thiskey habitat type meansthat it isincluded ina
totd of 17 sublittord biotopes as defined in the INCC
MarineNature Conservation Review (MNCR) biotope
classfication scheme (version 97.06). This part of the
MNCR biotope classification is, however, still under
development and islikely to be modified beforefinal
publication in 1999. Four of thesebiotopes are maerl
communities that are dealt with specifically by a
Separate habitat action plan.

The diversity of flora and fauna living within the
remaining 13 biotopes varies according to the level of
environmental stresstowhichthey areexposed. Sand
and grave habitatsthat are exposed to variable salinity
in themid- and upper regions of estuaries, and those
exposed to strong tidal currents or wave action, have
low diversity and areinhabited by robugt, errant fauna
specific to the habitat suchas small polychaetes, small
or rapidly burrowing bivalves and amphipods. The
epifaunain these habitats tends to be dominated by
mobile predatory species. Upper estuarine mobile
sands, subject to very low fluctuating salinity, are
speciespoor. This habitat is characterised by mysids
(Neomysisinteger) and amphipods (Gammarusspp).
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Coarse sand sediment can occur in sand-wave
formationsin shallow water, wave exposed and tide-
swept coadts. Theinfaunain thistypeof habitat ishighly
impoverished and istypified by small opportunistic
capitellid and spionid polychaetes and isopods
(Pontocrates arenarius, Haustorius arenarius and
Eurydice pulchra) that are adapted toliving inahighly
perturbed environment. Theepifaunaischaracterised
by mobile predators such as crabs (Car cinus maenas
and Liocarcinus spp), hermit crabs (Pagurus
bernhardus), whelks (Buccinum undatum), and
occasionaly sand eels (Ammodytes spp). Similar
habitats al so occur in estuarieswherethemarinefauna
is replaced with asparse low salinity tolerant fauna
(Forth and Humber Estuaries, Solway Firth).

Wl sorted medium and fine sands on exposed coasts
subjected to frequent wave action and variable tidal
currents are typified by errant polychaetes such as
Nephtyscirrosaandisopodssuch as Bathyporeia spp
(commoninfull sdinity areas of many estuaries). A low
sdinity variant of this habitat occursin the Humber and
Severn Estuaries.

Loose, coarse sand habitats fully exposed to wave
action and swept by strong tidal streams are
comparativewiththe* Shalow VenusCommunity’ , the
‘Boreal Off-shore Sand Association’ and the
‘Goniadella-Spisula Association’ defined in past
studies. This habitat is dominated by small or highly
mohile polychaetes, thick shelled and rapidly burrowing
bivalves (Spisula elliptica and S. subtruncata) and
mobile amphipods that are adapted to periodic
disturbance. It is a common habitat with examples
found from Shetland to the Scilly Idles.

A close variant of this community occurs in fine
compacted sands with moderate exposure and weak
tidal currents. Thishabitat ischaracterised by the thin-
shelled bivalve Fabulina fabula, and isfound in the
Irish Sea, north-east coast of England and in numerous
Scottish sealochs.

Sand mixed with cobblesand pebblesthat isexposed
to strong tiddl streams and sand scour is characterised
by conspicuous hydroids (Sertularia cupressina and
Hydrallmania falcata) and bryozoans (Flustra
foliacea and Alcyonidium diaphanum). These fauna
increase the structural complexity of this habitat and
may provide an important microhabitat for smaller
fauna such asamphipods and shrimps. Examples of the
habitat areto be found in Shapinsay Sound, Cromarty
Firth, Lowestoft, Thames, Thanet, Menai Strait, Lough
Foyle and in numerous Scottish sealochs.
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In contrast, those biotopes found in full salinity in
sheltered or deeper waters that are less perturbed by
natural disturbanceareamong themost diverse marine
habitatswith awiderange of anemones, polychaetes,
bivalves, amphipods and both mobile and sessile
epifauna. Clean stonegravel habitatsare characterised
by the sea anemones Halcampa chrysanthellum and
Edwar dsiatimida, associated with hydroid/bryozoan
turfs and red seaweeds. This habitat type haslimited
recorded distribution: Loch Creran, Loch Eynort
(Skye), Church Bay (Rathlin Idand) and Strangford
Narrows.

Shallow areaswith coarsesand swept by tidal currents
but sheltered from wave exposure may develop dense
beds of the polychaete Lanice conchilega. Dense
beds of polychaetetubes reduce near-bed currentsand
sgnificantlyincreasesediment stability. Examplesareto
be found in Outer Hebrides lagoons, Skye and sea
lochs.

Circdittord gravels, ssndsand shell grave are plitinto
three different biotopesand have communities of high
diversty. These habitatsare dominated by thick-shelled
bivalve and echinoderms species, (eg Pecten
maximus, Circomphalus casina, Ensis arcuatus and
Clausinella fasciata), sessile sea cucumbers
(Neopentadactyla mixta), and sea urchins
(Psammechinus miliaris and Spatangus purpureus).
These biotopes have been described by previous
workersasthe ‘ Bored Off-Shore Gravel Association’
andthe* Deep VenusCommunity’ and canbefoundin
Shetland, the western coasts, Irish Seaand English
Channel.

Information on the distribution of these biotopeswas
collected by the INCC Marine Nature Conservation
Review (MNCR). However, thissurvey wasrestricted
to an arealessthan 3 km from the shore. The survey
resolution of these communities decreases at greater
digancesoffshore, such asthelarge-scde higtorica and
recent benthic surveys conductedin the North Seaand
Irish Sea.

A comprehensive wide-scale survey of benthic
communitiesin the North Seawas undertaken in 1986
by members of the ICES Benthos Ecology Working
Group. Sand and gravel communitiesin the English
Channd have been studied extensively by scientists
from Plymouth Marine Laboratory and scientistsfrom
theCentrefor Environment, Fisheriesand Aquaculture
Science (MAFF).

Many of the inshore habitats are important nursery
grounds for juvenile commercial species such as
flatfishes and bass. Offshore, sand and gravel habitats
support internationally important fish and shellfish
fisheries while SE have recently carried out a
comprehensive survey of benthic communitiesinthe
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Greater Minch. Broad scale habitat mapping hasalso
been carried out on behalf of the nature conservation
agenciesto support their work onmarine SACsand by
other organisations responsible for carrying out
environmental assessments, for examplefor dredging
and cable laying.

Linkswith other action plans

Reference should bemadeto other habitat action plans
that concernsublittoral sediment, in particular thosefor
maer| beds, Sabellaria spinulosa reefs and mud in
deep water.

The actions and objectivesof thishabitat action plan
aredso of rlevance to the commercid marinefish and
the fan shell Atrina fragilis species action plans.

Current factors affecting the habitat

Sand and gravel hahitats are subjected to avariety of
anthropogenic factors including the influence of
pollutants in riverine discharge, and physical
disturbance by fishingand aggregate dredging activities.
The latter two factors probably have the greatest
influenceonthe organismsthat inhabit sand and gravel
substrata. Most flatfish fisheriesarefound in areas of
sandy seabed and are subjected to intensive
perturbation by bottom fishing gears (such as beam
trawling) in the southern North Sea and English
Channel. Gravel substrataareal so disturbed by scalop
dredging, particularly in the English Channel and
northern Irish Sea. Gravel habitats are severely
modified by aggregate extraction in licensed aress of f
the east and south-east coast of England. These
disturbances are less prevaent north of the Firth of
Forth, on thewest coast of Scotland, and in large parts
of theIrish Sea.

Many speciesinhabiting highly perturbed and mobile
sedimentsarere atively unaffected by fishing activities
or other anthropogenic physical disturbance. However,
large bodied, dow growing faunasuch asbivavesare
sensitivetofishing disturbancesandtheir populations
may be slow torecover. Biogenic reefsand sedentary
worm beds may be particularly vulnerable to trawling
activity.

Some of the bivalve species found in these habitats,
such as Pecten maximus, are subject to significant
fishing effort. Other species, such as Paphia
rhomboides, Glycymeris glycymeris, Chamelea
gallina, and Ensis spp are only subject to occasiona
fishing effort. Most of these species are exported to
continental Europe for human consumption.

Fishing may ater the trophic interactions within these
habitats by removing predators and competitors.
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However, the remova of some species may not
necessarily adversdly affect theecol ogica functioning of
the community.

Aggregateextraction, in contrast tofishing activity, is
restricted to smaller and strictly defined areas.
However, insome placeswithin thelicensed dredged
aress, theimpact on the seabed can be greater per unit
areathan bottom fishing as both the substrataand fauna
are removed, which prolongs the recovery of the
habitat and benthic community. Such mgjor impactscan
be limited, however, as some areas within alicensed
area are commercialy unattractive because the
aggregrate resource istoo thin. Once an area has been
dredged and aggregateremoved, theoperator generally
moveson and recovery begins. Areasthat are heavily
fished, however, may never fully recover becausethe

seabed is disturbed before recovery has taken place.

Other physical disturbances include land claim,
congtruction of marinasand dip ways, thewidening and
dredging of channels, pipe and cable laying and the
congtruction of seadefences. These activitiescan alter
tidal flow regimes and wave exposure, or result in
deposition of sediments that influence the structure of
sedimentary habitats.

Organic pollution from sewage discharge and
aquaculture activitiesleading to anoxic conditionsand
adecrease in benthic diversity.

Pollution is caused by persistent bio-accumulating
chemicals(eg polychlorinated bi phenylsandtri-butyl
tin), heavy metalsand other chemicas. These pollutants
have led to decreases in the populations of common
whelksin the North Seaand cause DNA breakdown
in some marine organisms.

Qil exploration, leekages and shipping accidentslead to
localised pollution of sediment organisms.

Current action

L egal status

SSSlIsin Great Britainand ASSIsin Northern Ireland
generdly do not extend into the subtidal sofew contain
sublittoral sand and gravel habitats. Such habitats are,
however, better represented in anumber of proposed
and candidate marine Specia Areas of Conservation
(SACs).

Further management measures are designed to
conserve stocksof bivalvesor to minimiseinteractions
between mohile and static gear. Equaly, they could be
used to manage anthropogenic disturbances of sand
and gravel habitats. Commercial fishing activitiesare
excluded from anumber of estuaries and bays around
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the coast of the UK which areimportant nursery arees
for juvenilecommercia species(eg River Exe, River
Conwy andFiley Bay). Fishing activitiesareprohibited
within 500 m of gasand ail platforms, from firing ranges
andincloseproximity to certainmilitary ingtdlations(eg
Gareloch).

Government departments (MAFF, SE, CEC, DTI and
DETR) are responsible for the assessment of the
potential impacts of oil and gas exploration and
production aggregate extraction, marineconstruction
work, land reclamation and dumping of dredged
materia prior tolicensing. Theconditionsattached to
these licences can Stipulate that measures are adopted
tominimiseenvironmental impacts. Licensesmay be
refused on environmental grounds.

Dischargesto the seaare controlled by anumber of EC
Directives, including the Dangerous Substances,
Shellfish(Waters), Integrated Pol lution Control, Urban
Waste Water Treatment, and Bathing Waters
Directives. The forthcoming Water Framework
Directive will also be relevant. The Oslo and Paris
Convention (OSPAR) and North Sea Conference
declarationsarea soimportant. The Environment Acts
provide powers to regulate discharges to the sea and
have set targets and quality standards for marine
waters. An extensive set of standards covering many
metals, pesticides and other toxic, persistent and
bi oaccumul ative substances, and nutrients have been
set under UK legidation.

Management, resear ch and guidance

For the preparation of SAC management schemesand
monitoring programmes, acoustic survey techniques
have been devel oped. These techniques have recently
been employed by the statutory nature conservation
agencies for the broad scale mapping of benthic
habitats. Thissurveying techniquehasa so been used
by other organisations conducting environmental
assessments, for example for dredging and for cable

laying.

Scientists at the Port Erin Marine Laboratory are
currently repeating some of the northern Irish Sea
surveysfirst conducted in the 1950s. A collaborative
project co-ordinated by the Museum of Wales in
Cardiff hasundertaken anextensivesurvey of Irish Sea
benthic communities from Anglesey down to the
George's Channel, while SE have recently carried out
acomprehensive survey of benthic communitiesin The
Minch.

Research projects that are examining the ecological
implicationsof fishing and aggregate dredging activities
on the seabed have been commissioned by MAFF and
the Crown Estate respectively. Removal of dense
aggregations of tube buil ding fauna has been shown to
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destabilise sediments which severely affects the
recovery rate of this habitat. Where such aggregations
areidentified, conditionsare normally attached tothe
dredginglicencerequiringtheestablishment of exclusion
areas. Devices to track and monitor the activities of
aggregate extraction vessels are already in use.

Action plan objectives and proposed
targets

Protect the extent and quality of arepresentativerange
of sublittoral sand and gravel habitats and communities.

Proposed action with lead agencies
Policy and legislation

Ensure that the best examples of sublittoral sand and
gravel habitatsare protected from the adverse effects
of fishing, dredging, aggregate extraction and other
activities. (ACTION: CCW, DANI, DETR, EHS, EN,
LAs, MAFF, MoD, Port and Harbour Authorities
NAW, SE, SNH)

Consider thepotentid forimplementation of fisheries
by-laws to minimisetheimpact of molluscan fisheries
on sensitive sand and gravel habitats within the six
nautical mile limit of their jurisdiction. (ACTION:
DANI, MAFF, NAW, SE, SFCs)

Site safeguard and management

Seek to identify aseries of representative sitesof this
habitat type by 2004. (ACTION: CCW, EHS, EN,
JNCC, SNH)

Seek to ensure that the gppropriate SAC management
schemes are adequate to protect the sublittoral sands
and gravel habitats that they contain. (ACTION: All
relevant authorities)

Reduce inputs to coastal waters as required under
international, EC and domestic pollution control
obligations. (ACTION: DETR, EA, EHS, MAFF,
NAW, SE, SEPA)

Advisory

Provideinformation and advicetoloca authoritiesand
othersinvolved in the management of the coastal zone
on how to minimise the adverse impacts of coastal
activitiesonsublittoral sandsand gravels. (ACTION:
CCW, DETR, DoE(NI), EN, Home Office, MAFF,
NAW, SE, SNH)
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5.6

56.1

5.6.2

6.1

International

Encourageactionsat aEuropeanleve, whichwill help
improve understanding of the conservation of
undisturbed sublittoral sands and gravels. Promote
measures that will strengthen the conservation of
representative examples. (ACTION: INCC)

Monitoring and resear ch

Review the data on the extent of sublittoral sand and
gravel habitats around the UK to aid selection and
management of representative examples. (ACTION:
CCW, EHS, EN, JNCC, SNH)

I dentify criteriafor assessing futuresignificant changes
(if any) inthe level of biodiversity within sand and
gravel habitats. (ACTION: CCW, DETR, EHS, EN,
MAFF, NAW, SE, SNH)

Assess the ecological importance and function and
environmental requirements of long-lived speciesthat
aresengtiveto disturbancein sand and gravel habitats.
(ACTION: CCW, DETR, EHS, EN, INCC, MAFF,
NERC, NAW, SE, SNH)

Assessthegtatusof sublittoral sand and gravel habitats
asessentid fish habitatsfor commercidly important fish
and shellfish species. (ACTION: DANI, MAFF,
NAW, SE)

Investigate and refine techniques for surveying and
monitoring subtidal sand and gravel habitats and
biotopes. (ACTION: CCW, EN, EHS, INCC, SNH)

Communications and publicity

Prepareguiddinesontheimportance of thishabitet. In
particular, liaise with fishing organisations and the
aggregates industry to promote environmental
awareness acrosstheseindustries. (ACTION: CCW,
DETR, EHS, EN, SNH)

Educate coastal zone managers with respect to the
importance of sublittoral sand and gravel habitatsin
terms of biodiversity and their importance to
commercial fisheries. (ACTION: CCW, EHS, EN,
SNH)

Costings

Thesuccessful implementationof thishabitat actionplan
will have resourceimplicationsfor both the public and
private sectors. Thedatain thetable opposite provide
an estimate of the current expenditure on the habitat
and the likely additional resource costs. These
additional costsare based on theannual average over



5 and 10 years. The total expenditure for these time
periodsisaso given. Almost dl the costswill relateto
the public sector, dthough some costs (eg for research)
will be met by the private sector/non-governmental
organisations).
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Total average annual cost /£000/Yr

29.6 53
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Lophelia pertusa reefs
Habitat Action Plan

Current status

Physical and biological status

Temperatehard coralsareusually solitary. However,
Lophelia pertusa (L.) is a colonia bank-forming
speciesof ahermatypic cord, foundin deep, dark, cold
waters. L. pertusa growsin oceanic water of 4-12°C
andistypicaly found offshore, onthe continental shelf
and shelf break, most commonly between 200-400 m
depth. It can occur down to 3000 m on oceanic banks
and seamounts, but is also found at 50 m in the
sheltered, clear but dark coloured watersof Norwegian
fjords.

Unlike tropical corals, L. pertusa does not contain
symbiotic algae, but captures food from the water
column. Itisfoundin current-swept areas, wherethe
local topography or hydrography accelerates the
current flow or encouragesthedevel opment of internal
waves in the water column, and where sediment
accumuldionislow. Currentskeep the cordsfreefrom
settling silt, carry suspended food and remove waste.
Internal wavesincreasevertical mixing and productivity
aswell asincreasing bottom mixing which resuspends
organic particles.

L. pertusa can reproduce asexudlly by intratentacul ar
budding but currently thereisno information available
concerningsexud reproductionandlarva developmertt.
It does not form true colonies and is regarded as a
pseudo-colonia organism. The development of L.
pertusa pseudo-colonies appears to take place
primarily through thegrowth of fragmentsof coral that
break off mature pseudo-colonies. This form of
reproduction may preclude the need for larval
recruitment to existing coral pseudo-colonies.

Dueto variationsin its growth form and colour, this
speciesisknown by 13 other synonyms. Currently the
genus Lopheliaismonotypic but it ispossiblethat L.
pertusa represents severa different species. The
various morphotypes appear to be associated with
differencesin energy levesietall, dender formsfrom
lower-energy environments.

Initial settlement requires piecesof hard substrate. The
individua polypsareusually 5 mmindiameter but the
size and shapes of the psuedo-colonies can vary.
Initidly, L. pertusa tends to grow into a ‘bushy’
primary pseudo-colony, until it breaks off the initial
attachment substrate or topplesover. Thebranchesare
extremely delicate and fragments that bresk off and fall
onto the seabed can continue to develop. Eventudly the
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primary pseudo-colony dies, forming acentral core of
coral debris surrounded by a ring of secondary
pseudo-colonies. These' coral thickets may be 10-50
m across and several metres high. This process
continueswith fragmentsforming morerings, aswel as
recolonising the centra cora debris, to form largereef
structuresor ‘hioherms'. L. pertusa can a so occur as
small isolated pseudo-colonies and thebest evidence
fromthe UK AtlanticMargin surveysthusfar isthat this
may be the most common form in this area.

The L. pertusa pseudo-colonies are composed of an
outer stratum of living cord polypsgrowing over dead
and decaying coral mixed with sediment. Growth rate
estimatesfor L. pertusa polypsvary between 4 and 19
mm per year. These growth rates are comparable with
sometropicd corals, whichisimpressiveconsidering
the absence of symbictic algae and the cooler water
temperatures. Bioherms can reach sizesof 10-35min
height and up to 330 x 120 min horizontal extent and
it hasbeen cal culated that reefs of thissizeare between
1700 and 6250 years old. However, large reefs are
unknown from the UK Atlantic Margin.

L. pertusa formslong-lagting, three-dimensiona cord
debris, dueto itslarge and robust aragonite skeleton,
unlike most other species of deep-water coral. L.
pertusa pseudo-coloniesand resfsprovide at least four
main habitats: the surface of living L. pertusa, the
detritusladen surface of dead L. pertusa, the cavities
formedinsideL. pertusa skeletons by boring species,
and the free space between the coral branches.

Thereislimited information on the ecology of deep-
water ahermatypic coloniesand reefsand their species
diversity. However, studies on the associated fauna of
L. pertusa have found that over 850 species, mainly
suspension feeders, have been recorded livingonor in
L. pertusa pseudo-coloniesand reefsin the north-east
Atlantic, excluding the Mediterranean. Almost all
sampling thusfar has been by dredge or trawl and as
such samplesmay be* contaminated’ by faunafrom the
surrounding sediment community.

A study of L. pertusa coral reefs off the Faeroes
indicated that thediversity of L. pertusa coral reefsis
of asimilar magnitudetothat of sometropica, shalow
water hermatypic corals. Theoverall fauna diversity
and the numbers of specieswithin many faund groups
(foraminifera, porifera, polychaetes, echinoderms and
bryozoans) werefound to besimilar. Thediversity of
thetaxaassociated withthe L. pertusareefsisaround
three times as high as that of the surrounding soft
sediment seabed, indicating that these reefs create
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biodiversity hotspots and increased densities of
associated species.

A number of the associated species, including some
sponges and eunicid, cirratulid, sabellid and spionid
polychaete worms, are ‘ bioeroders' whose activities
erode and wesken the cal careous skeleton of the reef
building coral. On L. pertusa pseudo-colonies and
reefs, thecoral secretescal cium carbonatearound the
long calcareous tube networks of Eunice spp, a
polychaete worm, and new pseudo-col oniesare often
associated with Eunice spp tubes. Bioerosion playsa
mgjor rolein the development and maturation of theL.
pertusa pseudo-coloniesand reefs, weakening the reef
structure and creating cavities, which increases the
habitat complexity of thereef. However, by secreting
their own calcareous skeletons, some bioeroding
species and other inhabitants help to strengthen the
reef.

Hydrography and current topography interactions
appear to play an important role in L. pertusa
digtribution. Recent studieson alL.. pertusa reef off the
coast of Norway suggest that L. pertusa pseudo-
colonies and reefs might be associated with
hydrocarbon seeps, specifically methane seeps.
However, the consensus is that deep-water coras
occur where the local topography induces current
acceleration or the development of internd wavesand
where sediment accumul ationislow. Wilson' srecent
records of L. pertusa on the Rockall Bank and Sula
Ridge, do not relate to the locations of hydrocarbon

seeps.

Specimen records for L. pertusa indicate that its
distribution extends throughout the north Atlantic,
including parts of the Mediterranean, along the coasts
of west Africato the east and the coasts of North
Americaand Brazil to thewest, including the eastern
Gulf of Mexico and the Caribbean. It has also been
recorded around many mid-oceanic islands in the
Atlantic, south to Tristan da Cunha, with a few
scattered records from the Pecific and Indian Oceans.

Asrecords often refer to dead or sub-fossil remains,
the abundance of L. pertusain some parts of theworld
may have been over-estimated. As many of the
MediterraneanrecordsarePleistoceneremains, it has
been suggested that the digtribution of L. pertusa within
theMediterranean hasreceded sincethelast IceAge.

Estimating the current distribution of L. pertusais
complicated by the difficulties encountered in detecting
and sampling the discrete patches of L. pertusa that
are scattered over wide areas of the seabed, on
offshore banks and steep continental slopes.

Themagjority of theL. pertusa records comefrom the
north-east Atlantic, where L. pertusa is widely
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distributed. Many of these records are from Norway,
where L. pertusa banks are found at depths of
between 240 and 290 m, range (in height above the
seabed) between 2 and 31 m and cover between 1550
and 50,600 m? of the seabed. The reef on the Sula
Ridge off Norway is over 30 m high and 13 km long.

Other records are concentrated around the Faeroes
shelf, Rockall Bank, Anton Dohrn Seamount,
Rosemary Bank and Bill Bailey’ sBank. These areas
have been targeted by severd scientific investigations
but until recently other areas of the continenta shelf and
shelf break, such asthe Wyville-Thomson Ridge and
the shelf break west of Shetland, have not been sowell
studied. Recent survey work to the north and west of
Shetland and to the west of the Outer Hebrides has
been funded by the ail industry, largely ahead of drilling
activity in the area. High resolution side-scan sonars
havefailedto detect any pseudo-coloniesof Lophelia
in areas surveyed. Seabed photography has revealed
somesmadl piecesof Lopheia. Invetigation of mounds

which might represent small accumulations continue.

It is generally believed that within UK waters L.
pertusa pseudo-coloniesare either small and isolated
or occur as clusters.

In areaswest of Ireland and within the Bay of Biscay,
extensive‘ massifs, many kilometreslong, exist dong
the shelf break and on the flanks of offshore banks but
have not yet been studied. Inthe Porcupine Basin, of f
western Ireland, L. pertusa mounds occur in water
depths of 650-1000 m, close to faults from which
hydrocarbons may seep.

Linkswith other action plans

Attention should be given to the deep-water fish
speciesaction plan, particularly in regard to therisk of
damaging benthic organisms through fishing activity.

Current factors affecting the habitat

Within coral reefs, the rate of bioerosion can lead to
levels of reef destruction that are close to the levels of
reef accumulation. Any processthat resultsinadecline
in the growth rate of the coras may cause this balance
of gain andlossto switch and may rapidly lead to the
destruction of thereef. InL. pertusa pseudo-colonies
and reefs, this process could occur if physical
conditions are dtered. Thisis an important factor to
consider inrelationto potential anthropogenicimpacts.
Thelarva biology of L. pertusaiscompletely unknown
and theremay belimited potentid for larval recruitment
from other areas. Pseudo-col oniesthat have devel oped
asexudly and aregenetically homogenousarelikely to
be more vulnerable to anthropogenic impacts than
populationswith higher genetic diversity. Owingtothe
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relatively dow rateof L. pertusareef development, the
recovery of pseudo-colonies and reefs damaged or
removed asaresult of human activitiescould potentialy
take many hundreds of years.

Offshore fisheries employing demersal trawls are
known to break off pieces of L. pertusa reef, removing
reef clumps and causing physical damage to the
associated reef species and seabed. There is good
evidence that the repeated use of heavy rock-hopper
gear will flatten and destroy even very substantial reefs
and should be regarded asavery significant threat to
suchgtructures. Theintensity of, and areasaffected by,
demersal trawling has been poorly recorded and soit
isdifficult to assessthe Sgnificance of thisfactor on the
status of L. pertusa.

L. pertusa and other deepwater corals are generally
found in areasof low sediment accumulation. Corals
are generaly very sensitive to the effects of
sedimentation, which can result in dowed growth or
death and may reduce the diversity of associated
species. In astudy of shallow water coral reefs, the
effects of a sediment event were detected 35 years
later. The development of the * Atlantic Frontier’ oil
fieldsis being undertaken in areas where L. pertusa
pseudo-coloniesarefound. Thisdevelopmentisinan
‘unfamiliar’ environment and therearevariousissues
relating to the potential impacts of these activitieswhich
need to be carefully considered. However, there are
major differencesin the physical and oceanographic
conditions of the North Sea oilfields and the West of
Shetland fields. Thesewill affect the applicability of the
models used to predict the behaviour of cuttings and
associated water-based and synthetic drilling muds
discharged asaresult of drilling operations. Dueto the
fundamentd datalimitations, oil companiessuggest that
themodel predictionsprovided in their environmental
assessments can only be considered to beindicative of
the expected pattern of deposition on the seabed.

Current action

Legal status

L. pertusaislisted under CITES | (Convention on
International Tradein Endangered Species of Wild
Flora and Fauna). The genus Lophelia (currently
monotypic - L. pertusa) is listed under CITES II.
Reefs are an Annex | habitat under the EC Habitats
Directiveand thedefinition of ‘ reef' habitatsincludes
biogenic reefsor ‘ concretions which arisefrom the sea
floor and support communities, such asthoseformed
by Modiolus modiolus, Serpula vermicularis,
Sabdllaria spinulosa and Sabellaria alveolata. The
UK government considers that the provision of the
Habitats Directive extend only to the limits of the
territorial sea. Asthere were no known L. pertusa
reefs within territorial waters during the selection
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process, L. pertusa reefs have not been chosen as
CSACs. Theadoptionin 1998 of anew Annex to the
OSPAR Convention (1992 Convention for the
Protection of the Marine Environment of the North East
Atlantic) may offer an opportunity toprotect important
deeper water or offshore habitatsand species, such as
L. pertusa.

Government departments (MAFF, SE, CEC, DTI and
DETR) are responsible for the assessment of the
potential impacts of oil and gas exploration and
production aggregate extraction, marineconstruction
work, land reclamation and dumping of dredged
materia prior tolicensing. Theconditionsattached to
these licences can tipulate that measures are adopted
tominimiseenvironmental impacts. Licensesmay be
refused on environmenta grounds. TheEIA Directive
requires oil companies to conduct an environmental
impact assessment before any operationstake place.
The assessments are then scrutinised by DTI and
statutory consultees (INCC, FRS and MAFF). The
Directive is implemented through the Offshore
Petroleum Production and Pipelines (Assessment of
Environmental Effects) Regulations 1999.

Management, resear ch and guidance

TheAtlanticFrontier Environmenta Network (AFEN)
is a consortium of oil companies and government
regulators and advisors (DTI, SE and JNCC),
undertaking large-scale seabed surveys of areas
licensed for oil exploration in the UK sector of the
north-east Atlantic. Thesurveyswereconducted by the
‘ AtlanticMargin Environmenta Survey’ cruisesin 1996
and 1998 co-ordinated by the Challenger and Rennel
Divisions of Southampton Oceanographic Centre.

The MIME (Managing Impacts on the Marine
Environment) programmeisajoint government/industry
initiative, funded by NERC and by oil companies.
Much of theresearch that isfunded by MIME relates
to L. pertusa. Research at Southampton University is
concentrating on L. pertusa reproduction, colony
development and genetic diversity. Research at
DungtaffnageMarinelL aboratory (ScottishAssociation
for Marine Science) is focusing on ground-truthing
survey records and mapping the distribution of L.
pertusa. Work is also directed at the devel opment of
amonitoring programme using digital camerasystems
andinvestigating theinfluenceof particlesinthewater
column. The British Geologica Survey is studying
carbon and oxygen isotope ratios in, and applying
micro-chemical analysisto, L. pertusa skeletons to
obtaininformation onlevelsof chemica contaminants
through time.

Norwegian research cruises took place during the
summer of 1998to collect detailed dataon L. pertusa
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populations and to assess the impacts of demersal
fishing.

BIOFAR is a co-operative research programme,
undertaken by several Scandinavian universities,
investigating the benthic communities of the Faeroe
Idands, including those found in deep-searegions. It
has recorded the presence of L. pertusa and 14 other
speciesof cora sand deepwater sponge assembl ages.

The international research interest in this field is
expanding and it ispossible that more organisationsand
ingtitutions may become involved in the future. For
example, academicsfromthe University of London and
the University of Bremen are studying theL. pertusa
reefs on the Sula Ridge, off the Norwegian coast.

Action plan objectives and proposed
targets

Protect and enhance the distribution, status, density and
community richness of the L. pertusa pseudo-colonies
andreefswithinthe UK territorial seaandthe200 mile
UK waters.

Proposed action with lead agencies
Policy and legislation

Promotetheprovision of wider protection measuresfor
the offshore habitats of Lophelia pertusa, in particular
from fisheriesand oil exploration. (ACTION: DTI,
JNCC, MAFF, SE)

Advisethat the UK Government adoptsL. pertusa as
agpeciesfor which biogenic reef SACs can be selected
and designated within the UK territorial sea and
promote the opportunities that may arise through the
adoption of the OSPAR Annex V. (ACTION: INCC)

Site safeguard and management

Contribute to the consideration of key areas for L.
pertusa aggregationsfor possible selection asmarine
protected areas (MPAS) under Annex V of OSPAR
by 2005. (ACTION: JNCC)

Advisory

Provide advice and information to fisheries policy
meakers, managers, fisheriesorganisationsandfishermen
on the sensitivity, conservation importance and
ecological requirements of L. pertusa colonies and
reefs, to promote the protection of key sites by 2005.
(ACTION: INCC, MAFF, SE)
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Build on the advice and information to oil exploration
and production companies on the sensitivity,
conservationimportanceand ecol ogica requirementsof
L. pertusa pseudo-colonies and reefs, to raise
awareness and promote the protection of key sites.
(ACTION: DTI, JNCC)

International

Take account of the conservation requirementsfor L.
pertusa pseudo-colonies and reefsin the devel opment
and implementation of international marine resource
management mechanisms (in particular, demersal
fisheriesand oil and gas exploration and production)
especialy through the OSPAR Convention and the
revised Common Fisheries Policy. (ACTION: DETR,
DTI, INCC, MAFF, SE)

Monitoring and research

Continue studiesto determine current distribution and
status of L. pertusa pseudo-colonies and reefsin UK
waters by 2010 and establish amonitoring programme
that will enable progresstowardsthe objective of this
planto beproperly assessed. (ACTION: CCW, EHS,
EN, SNH)

Establish the variations in species diversity and
community structureof L. pertusa pseudo-coloniesin
the UK territorial sea. (ACTION: NERC)

Confirmtheecological requirementsof L. pertusa by
2010. (ACTION: NERC)

Determine the reproduction and devel opment modes of
L. pertusa, asthe details of sexua reproduction and
larva development, and consequently the dispersal
capabilities of the species, are unknown. (ACTION:
NERC)

Communications and publicity

Maintainthehighleve of awarenessof theimportance
of L. pertusa pseudo-colonies and reefsin demersal
fisheriesand oil and gas exploration and production.
(ACTION: DTI, MAFF, SE)

Costings

Thesuccessful implementationof thishabitat actionplan
will have resourceimplicationsfor both the public and
private sectors. Thedatain thetable opposite provide
an estimate of the current expenditure on the habitat
and the likely additional resource costs. These
additional costsare based on theannua average over
5 and 10 years. Thetotal expenditure for these time
periodsisalso given. Almost al the costswill relateto



the public sector, dthough some costs (eg for research)
will be met by the private sector/non-governmental
organisations).
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Supralittoral rock
Habitat Statement

Current status

Supralittoral rock occurs above high water mark, in
areas influenced by wave splash and sea-spray.
Features that may be present include vertical rock,
boulders, gullies, ledges and pools, depending on the
wave exposure of thesiteand itsgeol ogy. Salt-tolerant
speciesarethe characteristic colonisers, and anumber
of distinct biotopes can be recognised under thisbroad
habitat type. In very exposed conditionsthe green dgeae
Enteromorpha and Cladophora may be found in the
supralittoral rock pools and the black lichen
Verrucaria maura on rock surfaces. Where thereis
more shelter from wind and spray, yellow and grey
lichens such as Caloplaca marina, Xanthoria
parietina and Lecanora spp aretypicaly found onthe
rock surfaces. In pitsand creviceslittorinid molluscs
and acarid mites are common. These biotopes are
common around the UK and thereisnoinformation to
suggest that therehave been any significant changesin
their distribution. Sites that are subject to nitrate
enrichment from nearby roosting birds are not as
common, but heretoo thereisno historic information to
suggest changesin digtribution. These nutrient enriched
areas support adistinctive biotope, characterised by
the green dgaPrasiola dtipitata, which can grow over
the black lichen Verrucaria maura or yellow and grey
lichens.

Communitiesin the splash zone of chalk cliff areas,
such as the Thanet coast, are rare because of the
limited amount of coastal chalk in Europe. They are
also unusual because the porosity of the rock alows
severd species of agaeto survivein this zone. Five
algal communities have been described from such
situations. Two species of associated brown algae,
Kuetzingiella holmesii, and Pleurocladia lacustris,
have not been recorded sincethe 1930sand may now
be extinct in the UK.

Some stretches of suprdittoral rock areimportant haul
out areas for the grey seal Halichoerus grypus.
Bouldersand rocksin this zonemay aso be important
habitatsfor wintering birds such asturnstone Arenaria
interpres and purple sandpiper Calidris maritima.
Didtinctive invertebrate faunae in such areasinclude
terrestrial species such as bristle-tails Petrobius
maritimus and the large sea dater woodlouse, Ligia
oceanica, aswell as marine species like the winkle
Littorina spp, and the limpet Patella spp.

Further up the shore but still in zones of supralittoral
rock, lichen species such asthe scrambled egg lichen
Fulgensia fulgens, ciliate strap lichen Heterodermia
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leucomel os and the southern grey physcia Physcia
tribacioides may be found. Typica coastal vascular
plantsin such areasinclude the common scurvygrass
Cochleria officinalis, the sea lavender Limonium
recurvum, and avariety of bryophytes.

On the south-western and northern coasts of the UK
where, due to the long fetch and onshore prevailing
winds, wave exposure is greatest, salt spray can be
carried onto cliff faces and cliff tops. The plant
communitiesof thevertical hard rock diffsin thenorth,
which are exposed to the extreme exposure of the
north Atlantic, are characterised by roseroot Sedum
rosea and Scots lovage Ligusticum scoticum. Cliffs
may also support sea campion Slene maritima and
thrift Armeriamaritimaand, in somerich areas, Arctic
species such as purple saxifrage Saxifraga
oppositifolia and moss campion Slene acaulis. These
exposed dliffsarea so important breeding groundsfor
seabirds like the black guillemot Cephus grylle,
razorbill Alca torda, and guillemot Uria aalge.

In southern Britain the vegetation of hard rock cliffs
tends to be formed by communities of thrift Armeria
maritima, rock samphire Crithmum maritimum, and
buck’ s-horn plantain Plantago coronopus. The rare
curved hardgrass Parapholis incurva, and the sea
lavender Limonium recurvum may also be present.
Therelatively sheltered, dry, calcareouscliffson the
south coast, are sites for the wild cabbage Brassica
oleracea that grows on crumbling edges and sloping
ledges. Thisspeciesisrarein Britain and isfound in
association with other rare species such asearly spider
orchid Ophrys sphegodes and Nottingham catchfly
Slene nutans.

Current factor s affecting the habitat

Supralittoral rock habitatsimmediately adjacent to the
littoral zone are generally robust but the associated
communities may be vulnerable to damage from oil
pollution. Oil which reaches the shore following a
pollutionincident generdly getsconcentrated d ongthe
high tidemark but, if sea conditions are rough, can be
carriedintothesuprdittora zone. Thepotentia for this
inaparticular areawill depend on the topography of
the shore and its exposure.

Factorsthat can affect thecommunitieson maritimediff
and dope habitatsinclude trampling, which can cause
lossof plant speciesdiversity, and theerosion of access
paths from cliff tops to the shore. Access may aso
disturb nesting birds in these localities. Coast
protection works are another important influence as
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they can prevent theremova of eroded material by the
sea which can be to the detriment of the plant and
invertebrate communitiesthat depend ontheunstable
surface. Onthe dliff top, cultivation may truncate the
natural zonation between maritime and terrestrial
vegetation and thereforeresultinlossof plant species
diversity. Eutrophication associated with agricultural
run-off may have asimilar effect.

Current action

Legal status

Supralittoral rock is present in UK sites that have
international designations. For example, theGiant's
Causeway isaWorld Heritage Site and the idlands of
St.Kilda and Rum are both Biosphere Reserves.
Important sites are also found within SSSISASSIs,
NNRs and Local Nature Reserves. SSSIs with
supralittoral rock may also be declared as Special
Protection Areas (SPAS) under the 1979 EC Birds
Directive. 1n 1995, 12 candidate Specia Areas of
Conservation (SACs) were selected under the EC
Habitats Directive. These sitesareimportant because
they contain examples of an Annex | habitat type:

‘vegetated sea cliffs of the Atlantic and Baltic coasts'.

A number of landscapedesignationscover supralittoral
rock habitats. Twenty Areas of Outstanding Natural
Beauty (AONB), and five National Parksin England
and Walesinclude coastal areas asdo Nationa Scenic
Areas in Scotland. The habitat is also present on
Heritage Coasts, which athough not a statutory
designation, isrecognised by English and Welsh local
planning authoritiesin Structure Plansand Loca Plans.
Local authorities dso work with landowners and the
Countryside Commission to prepare management plans
for these sites.

M anagement, resear ch and guidance

Several Planning Policy Guidance (PPG) documents
are relevant to management of supralittoral rock
habitats. PPG 20 (Coastal Planning) published by the
Department of the Environment and the Welsh Office
in 1992 sets the general context for policy. Thisis
achieved by identifying planning policiesfor the coast
and offering guidance on how they should bereflected
in development plans. In Walesthis has since been
superseded by Technical Advice Note 13. National
Planning Policy Guidance NPPG 13, issued by the
Scottish Officein August 1997, givessimilar guidance
for coastal planning in Scotland. Other relevant
guidanceisprovided in PPG 9 (Nature Conservation)
and Scottish Circular 6/1995 (Habitats and Birds
Directives). Indocumentationissued by MAFFWelsh
Officeon best practice, proceduresto befollowed by
flood defence operating authoritiesare specified. This
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should ensure that environmental issues are afforded
due cons deration when flood defenceworksarebeing
planned, designed and implemented.

Non-statutory documents such as coastal zone
management plans, estuary management plans, coastal
strategiesand Local Environment Agency Plansmay
also provide advice on management of activitiesthat
may have an impact on the habitat. An important
mechanismfor management of such activitiesarebye-
laws. A review of bye-law making powersat the coast
iscurrently being undertaken by the Department of the
Environment, Transport and Regions (DETR).

Both general and detailed research has been
undertakenonsupralittoral rock habitats. Information
ontheextent and quality of these habitatsisavailable
from publicationssuch asthe NCC Estuaries Review
and theregional reportson the Coastsand Seas of the
United Kingdom, published by INCC.

Conservation direction

Maintain and managein anatura statethe great range
of supralittoral rock habitats.

Measures to be considered further include:

protecting sitesof conservationimportance
fromdamagethrough contamination, physica
disturbance or excessve use (eg oil pollution,
trampling and recreation);

devel opingandimplementing strategiesfor
the conservation and management of the
wider marine environment at locd, regiona
and national levels. For example, integrated
coastal management plans, water quality
objectives, pollution control and avoidance
measures. Species recovery and habitat
restoration programmes should beincluded.

Priority habitatsin thisbroad habitat

Within thisbroad habitat, thefollowing priority habitat
hasbeen identified for which aspecific habitat action
plan has been prepared:

1 maritime cliff and 9 opes (vegetated dliffsand
lichen dominated cliffs).
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Supralittoral sediment
Habitat Statement

Current status

Supralittoral sediment occursabovehighwater mark,
butinareasinfluenced by wave splash and sea-spray.
Sdlt-tolerant speciesarethe characteristic colonisersof
this habitat and the biotopes present are strongly
influenced by sediment size aswell as degree of wave
exposure of the shore.

Strandline communities areoften present on moderately
exposed sandy shores, particularly on flat, slightly
mobile beaches with little or no human disturbance.
Under these conditionsannud vegetation can develop
ontheaccumulationsof drift materid richinnitrogenous
organic matter at or near the high water mark.
Characterigtic vascular plantsincludethe seasandwort
Honckenya peploides, satwort Salsola kali, and sea
beet Beta maritima. Rare and scarce species, such as
the shore dock Rumex rupestrisin south-west Britain,
and the oysterplant Mertensia maritima in northern
Britain, may aso be present. The composition,
humidity and state of decay of the organic material
determinewhich invertebrates are present. These may
include woodlouse Armadillidium album, the wharf
borer beetle Nacerdes melanura (associated with
driftwood), and the large ground beetle Broscus
cephalotes that sheltersin strandline material. The
amphipod Talitrus saltator may also be abundant.

On the upper margins shore, three mgjor supralittora
sediment habitat typesoccur: coastal vegetated shingle,
sand dunes, and machair.

Shingle beaches arewidely distributed around the UK
coastline, bordering an estimated 30% of the coastline
of England and Wadles. In Scotland, dthough shingleis
found in the south-west, north-east and northernides,
it often grades into rock and cliff habitats. Shingle
beaches tend to form in high energy environments
where the sea can move and pile up pebbles on the
shoreabovethetiddine. Thefivetypesof shinglebeach
that have been recognised are: fringing beaches, spits,
barriers, cuspate forelands and barrier islands.

V egetation will establish on shinglebeacheswhen there
isamatrix of finer material such as sand or silt, and
wherethestructureisstable. However, stable shingle
gructuresarerare with only about 4200 haof stable or
semi-vegetated shinglein Greet Britain. Herb-rich open
pioneer stages colonise the seaward edge with species
such as sea-kale Crambe maritima, seapea Lathyrus
japonicus, thrift Armeria maritima, yellow horned
poppy Glaucium flavum and sea holly Eryngium
maritimum. Grassland, heath, scrub, and moss and
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lichen-dominated vegetation of old, stable, shingle
occur further inland. Many speciesof invertebratesare
aso dependent on the shingle vegetation. Theseinclude
the rare jumping spider Euophrys browningi and
uncommon terrestrial species such as the millipede
Thalassisobates littoralis and the woodlouse
Senophiloscia zosterae. Birds such asthearctic tern
Sernaparadisaeaandthelittletern Sernaalbifrons,
use shingle areas as their breeding grounds.

Sand dune habitats are widely distributed around the
UK coastline covering 48,000 hain Scotland, 11,897
hain England and 8101 hain Wales. Digtinct features
withindunesystemsareforedunes, yellow dunes, dune
grasdand, dune slacks, dune heath and dune scrub.
Factorssuch asstability and moistureretentioninthese
different systemsdeterminewhat speciesarepresent.
In mobileforedunes, for example, typical speciesare
marram grass Ammophila arenaria and, in northern
areas of Britain, the lyme-grass Leymus arenarius.
Dune dacks, which are areas of wetland within the
dune system, may have scarce plants such asthe fen
orchid Liparis loeselii and the petalwort
Petalophyllum ralfsii.

Machair isadigtinctive sand duneformation that isonly
foundin the north and west coast of Scotland (around
17,500 ha) andin western Ireland. It is estimated that
more than two-thirds of thegloba extent of machairis
found in Scotland. The soils are made up of wind
deposited shell-sand blowninland from coasta beaches
and mobile dunes, which lie over impermeabl e rock.
The main habitats of machair are dry grasdand, damp
grasdand, marsh and standing water and thevegetation
broadly described as a herb-rich sward. Early
colonisersare marram grass Ammophila arenaria, sea
purslane Halimione portulacoides and the sea-sedge
Carex arenaria, followed by trefoils Trifolium
procumbens and Lotus corniculatus, which fix
nitrogen making the soil more suitable for herbs and
grasses. Machair also supports arich invertebrate
fauna such as the belted beauty moth Lycia zonaria
britannica and the fossorid bee Colletesfloralis. The
large wader population of the Usits, Tireeand Coll are
considered the most important in the north-west
Palaearctic. Theglobally threatened corncrake Crex
crex and nationally scarce corn bunting Miliaria
calandra are both found on machair habitat.

Current factor s affecting the habitat

Supralittoral sediment habitatsimmediately adjacent to
thelittoral zone can be susceptible to damage from oil
pollution and any subsequent attemptsto removethe oil
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by scraping off the sediment surface. Oil which reaches
the shore following apollution incident generaly gets
concentrated along the high tide mark but it can be
carried into the suprdlittoral zone depending on the
topography of the shore and its exposure.

Along the strandline, clearance of vegetation during
beach cleaning operationswill affect the development
of associated communities. ‘ Coastal squeeze’ occurs
whentheintertidal zoneisreduced by sealevel change
and erosion. The ‘squeeze’ is caused by coast
protection workspreventing the natural movement of
the shoreline, resultingin aloss of habitat. A similar
effect can be achieved by cutting off the sediment
supply through badly located or unsuitably designed sea
defence works.

The main factors affecting shingle habitats are
unmanaged recregtional accessresultingindisturbance
and compaction of the surface by vehicles, destruction
of ridge systems, trampling of the unique plant
communities, and disturbancetoground-nesting birds.
Coastal defence infrastructure that impacts on the
sediment supply reaching theshinglestructureisanother
potentid problem, and grave extraction from the beach
will destroy the surface structure of the shingleand its
associated wildlife communities.

Sand dune habitats are affected by coastal defence
worksand by direct extraction of sand fromthe dunes.
Increasing sealevels are causing steepening of the
foreshore and increased wave attack at the base of the
dune systems. Afforestation restricts dune devel opment
and resulting changesin the water table can affect the
characteristic vegetation some distance from the
plantation. Increasingtourismin coastal areas canlead
to trampling of the vegetation, erosion of the dune
systems and disturbance of breeding birds.
Inappropriate grazing management can lead to a
reduction in thediversity of plant speciesby excessive
amounts of nutrients favouring nitrophilous weeds,
leading to eutrophication of dunedacks. The spread of
non-native species, such as the sea buckthorn
Hippophae rhamnoides, is also a factor as they can
lead to aloss of diversity.

Machair habitats have along history of use by humans
and without this interaction would not exist in their
present form. The move away from the traditiona
cattle-based agriculture associated with crofting
towards alesslabour intensive system based on sheep
is the main factor affecting this habitat. The main
elementsare: earlier cutting of grass(for silagerather
than hay) which prevents seeding of flowering plansand
destroys nests of birds such as the corncrake; more
intensive grazing, combined withaswitch from cettleto
sheep which leadsto aclosaly-cropped sward that is
unsuitablefor many species; increased useof fertilisers
and pesticides|eading toloss of variety of species; and
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lack of grazing leading to rank, species-poor
vegetation.

Current action

Legal Status

Supralittoral sediment is present in UK Sitesthat have
national and international designations. Nationally
important sitesarefound within SSSISASSIs, NNRs
and Loca Nature Reserves. To date, nearly 200
SSSIgASSIswhich include shingle features and sand
dune areas have been notified. The international
significance of some SSSIsand ASSIsisreflected in
their designation under the 1979 EC Birds Directiveas
Special Protection Areas (SPAs). Supralittoral
sediment habitats also occur in areas selected as
candidate Special Areas of Conservation (SACs)
under the EC Habitats Directive. These sites are
important becausethey contain examples of Annex |
habitat types. ‘ perennial vegetation of stony banks’,
‘annual vegetation of drift lines, ‘machair’ and seven
categoriesof sand dunes. The additional recognition of
theimportance of someNNRsisreflected intheir duel
classification asBiosphere Reserves. Thesearesites
considered to represent significant world biomes. The
designated reserves are the North Norfolk Coast,
Braunton Burrows, Dyfi & Cors Fochno, and
Caerlaverock.

A number of landscape designations include
supraittoral sediment habitats. Twenty of the Aress of
Outstanding Natural Beauty (AONB), and five
National Parksin England and Walesinclude coastal
areas as do National Scenic Areasin Scotland. The
habitat isalso present in areasof Heritage Coast, which
athough not astatutory designation, isrecognised by
EnglishandWeshloca planningauthoritiesin Structure
Plansand Local Plans. Local authorities also work
with landowners and the Countryside Commission (in
England) or CCW to prepare management plans for
these sites.

M anagement, resear ch and guidance

Several Planning Policy Guidance (PPG) documents
are relevant to management of this broad habitat type.
PPG 20 (Coasta Planning) published by the
Department of the Environment and the Welsh Office
in 1992, setsthe general context for policy, identifies
planning policiesfor the coast and offersguidanceon
how they should be reflected indevel opment plans. In
Wales this has since been superseded by Technical
Advice Note 13. Nationa Planning Policy Guidance
NPPG 13, issued by the Scottish Office in August
1997, gives similar guidance in relation to coastal
planning in Scotland. Other relevant guidance is
providedin PPG 9 (Nature Conservation) and Scottish
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Circular 6/1995 (Habitats and Birds Directives).
Documentation has been issued by MAFF/Welsh
Office on best practice proceduresto be followed by
flood defence operating authorities. Thiswill ensure
that environmental issues are afforded due
consideration when flood defence works are being
planned, designed and implemented.

Non-statutory documents such as coastal zone
management plans, estuary management plans, coastal
strategiesand Loca Environment Agency Plansmay
also provide advice on management of activitiesthat
may have an impact on the habitat. An important
mechanismfor management of such activitiesare bye-
laws and areview of bye-law making powers at the
coast is currently being undertaken by the Department
of Environment, Transport and the Regions.

Areas of machair are subject to specific measures
through their designation as Less Favoured Areas.
Farmers are therefore digible for arange of support
measuresfor such stesincluding twoaimed specifically
at crofters(relatingtoagricultural grantsand building
grants/loans). Other sources of management grantsare
linked to Environmentally Sensitive Areas schemes,
SSSls, and the Countryside Premium Scheme all of
which can be used for management of machair. The
‘Corncrake Initiative’ administered by SNH, the
Scottish Crofters Unionand RSPB isanother example
where financial incentives are provided to manage
machair meadows to attract and hold corncrakes.

Both general and detailed research has been
undertaken on supralittoral sediment habitats with
information on the extent and qudity of these habitats.
Further detailsare available from publicationssuch as
the NCC Estuaries Review and the INCC Coastal
Directories Series for the United Kingdom. The
conservation agencies have also commissioned
botanica surveysof themain British coagtal habitatsto
establishtheir size, location and quality. A sand dune
inventory of Great Britain has been published by
JINCC, and SNH arecurrently conducting aninventory
of Scottish sand dunes. There has also been a Great
Britain wide survey of shingle structuresresultingin
mapsand written descriptions of the plant communities
of dmogt 60 vegetated shingle beaches. Funding from
the EU through the LIFE Nature programmeisbeing
used for conservation and restoration projects. At
Orfordness, for example, the aim isto re-establish
damaged shingle structures by introducing appropriate
grazing regimesand controlling damaging recreationa
activities. At Sefton thefunding isbeing used to support
the preparation of aconservation strategy for the dune
areato include restoration management of the dune
habitat and species recovery work on endangered
Species.
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Conservation direction

Maintain and manageinanatura statethefull rangeof
supralittoral sediment habitats.

Measures to be considered further include:

protecting sitesof conservationimportance
fromdamagethrough contaminetion, physical
disturbance or excessive use (eg litter, oil
pollution, coastal defence works and
recreation);

developing conservation guidelines for
strandlineswhich discouragetheir removal or
disturbance especially when carrying out
beach cleaning activities;

promoting the management of supralittoral
sediment habitats in ways which avoid
disrupting thedynamicsof beach processes
and natural coastal sediment transport;

developingandimplementing strategiesfor
the conservation and management of the
wider marine environment at local, regiond
and nationd levels. For example, integrated
coastal management plans, water quality
objectives, pollution control and avoidance
measures. Species recovery and habitat
restoration programmes should be included

Priority habitatsin thisbroad habitat

Within this broad habitat, the following priority habitats
have been identified for which specific habitat action
plans have been prepared:

coastal sand dunes;
machair; and
coastal vegetated shingle.
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Littoral rock

Habitat Statement

Current status

Littoral rock habitats are widespread around the UK.
The geology and wave exposure of the shoreinfluence
theform, which can beasvaried asvertical rock, shore
platforms, boulder shores, or rocky reefs surrounded
by areas of sediment. Thesetwo factorsare dso mgjor
influences on the associated marine communities. In
generd littoral rock tendsto be colonised by algaein
wave-sheltered conditions, and by limpets, barnacles
and mussels as wave-exposure increases. Relatively
soft rock such as chalk and limestone can support
boring species whereas colonisation of basalt and
graniteislimited to therock surfaces. Inal casesthere
isadistinct zonation of gpecies down the shore which
principaly reflects the degree of immersion and
emersion by the tide. Biogeographic differences are
also gpparent with thelittora rock areas of south-west
England tending to bericher in species than similar
rocky habitatsin the north and east.

Themarinebiotopeclassficationfor Britainand Irdland
(Ver. 97.06) developed by INCC's Marine Nature
Conservation Review (MNCR) identifies anumber of
distinct littoral rock biotopes. These are grouped into
categories depending on exposure to waves and
currents, and position on the shore.

Very wave exposed shores, which tend to befound on
northern and western coasts and on headlands,
generdly support alimited range of species. Thelittora
fringeisencrusted withthelichen Verrucariamaura,
the red alga Porphyra umbilicalis, or by sparsely
distributed barnacles. If there are pools present these
arelikely to be colonised by cordline crusts and the red
alga Corallina officinalis. The eulittoral (mid shore)
zoneisusudly dominated by mussels Mytilus edulis
and barnacles, whilethelower shoremay haveadense
red algal turf. Deep pools in this zone can contain
fucoids and kelps. At the sublittoral fringe, where
conditions can also be severe, atypical coloniser isthe
kelp Alaria esculenta amongst adense band of small
mussels.

Moderately wave exposed rocky shores are more
common around the UK than the very exposed shores
described above, and they generally support agreater
variety of biotopes. Theupper littoral fringeissimilar
because of the presence of the lichen Verrucaria
maura but characteristic species of the lower littoral
fringe arethe channelled wrack Pelvetia canalicul ata,
the spiral wrack Fucus spiralis and the bladder wrack
Fucus vesiculosus. These are mixed with barnacles,
red dgee and limpets. Thelower shoreismorelikely to
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be dominated by the serrated wrack Fucus serratusor
thongweed Himanthalia elongata and by the kelp
Laminaria digitata at the sublittoral fringe.

Sheltered sites tend to have a denser covering of
fucoids as well as the egg wrack Ascophyllum
nodosum on the mid-shore and the kel ps Saccorhiza
polyschides and Laminaria saccharina on the
sublittoral fringe.

Unusua communities on moderately wave exposed
rocky shoresinclude those dominated by the brown
algaFucusceranoidesin areas of low salinity and by
the unattached brown aga Ascophyllum nodosum
ecad mackaii in conditions of extreme shelter and
reduced salinity. Chalk foreshoresarerelatively rare,
forming only 0.6% of the British coastline. This
percentage is nevertheless the largest expanse of
intertidal chalk in northern Europe. Chalk cavesmay be
colonised by bands of the red alga Audouinella
floridula, thebrown algaPilinai maritimaand, onthe
roofs, the green aga Pseudendoclonium
submarinum. Filamentous green algae such as
Ulothrix flacca occurs on open vertica chalk and, in
the lower eulittoral, Fucus serratus as well as
piddocks that can bore into the relatively soft rock.

Apart from wave exposure and position relative to the
tide, the topography of the shore has an important
influenceonthecommunitiespresent. Boulders, gullies,
pools, and overhangs provide a variety of micro-
habitats as do areas of mixed substrate. On sand
influenced rocky shores, the tubes of the honeycomb
worm Sabellaria alveolata can form reef-like
hummocks or, on more exposed coasts, crusts on the
rocks. Thesereefsare scarcein the UK, and restricted
to areas of coast between the Solway and Cornwall.
Other sand influenced shores may support beds of the
mussel Mytilus edulis.

Current factor s affecting the habitat

Littora rock habitats are generally robust with little
currently affecting this habitat type. The associated
communities may however be vulnerable to damage
from pollution. Nutrient enrichment from land-based
sources or from sewage outfalls, aswell as chemical
dischargescan alter the balance of speciespresent on
rocky shores. More diffuse sources of pollution may
also have an effect. In the 1980s, the build-up of
tributyl tin (TBT), acomponent of antifouling paints, in
inletsand bays popular with recregtiona craft and used
by commercia vessels, led to adecline of dog whelk
Nucella lapillus populations on the adjacent rocky
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shores. Littoral rock areas near mgjor shipping lanes
are dso a somerisk from oil pollution athough any
effect will depend on conditionsat thetime of any spill
and subsequent clean-up operations.

Disturbance through collection of algae and animals
such as peeler crabs, land claim, construction of
barrages, trampling on areas such as S alveolata
reefs, and coast protection works are other factors
which can affect this habitat. The accidental
introduction of non-native species such as the
vigoroudy growing alga Sargassum muticum or the
dipper limpet Crepidula fornicata may also ater the
local balance of ecology on rocky shores.

Current action

L egal status

Littoral rock hahitat is present in UK sitesthat have
national and international designations. Nationally
important sites are found within SSSIFASSIs, NNRs,
and Local Nature Reserves. The international
significance of some SSSIsand ASSIsisreflectedin
their designation under the 1979 EC BirdsDirectiveas
Specia Protection Areas (SPAs). Littoral rock
habitatsalso occur in areasthat have been selected as
candidate Special Areas of Conservation (SACs)
under the EC Habitats Directive. The three habitat
typeslisted in Annex 1 of the directive which may
include rock habitatsare: ‘ shadlow marineinlets and
bays , ‘ submerged or partly submerged seacaves and
‘reefs’. Theseaccount for 16 of the proposed marine
SACs under consideration. Littoral rock is also
present in candidate SA Cs selected for other Annex |
marine habitats. The additional recognition of the
importance of some NNRs s reflected in their duel
classfication asinternational Biosphere Reserves (S
Kildaand Rum), and World Heritage Sites (theGiant’ s
Causeway).

A number of landscape designationswhoseboundaries
may extend to thelow water mark includelittoral rock
habitats. Twenty Areasof Outstanding Natural Beauty
(AONB), and five Nationa Parks in England and
Wales include coastal areas as do National Scenic
Areasin Scotland. Thehabitat isalso presentin areas
of Heritage Coast which, athough not a statutory
designation, isrecognised by local planning authorities
in Structure Plansand Local Plans. Local authorities
also work with landowners and the Countryside
Commission (in England) or CCW to prepare
management plans for the landward component of
these sites.
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Management, resear ch and guidance

Severa Planning Policy Guidance (PPG) documents
are relevant to management of this broad habitat type.
PPG 20 (Coastal Planning) published by the
Department of the Environment and the Welsh Office
in 1992 setsthe general context for policy, identifies
planning policiesfor the coast and offersguidance on
how they should bereflected indevelopment plans. In
Wales this has since been superseded by Technical
Advice Note 13. National Planning Policy Guidance
NPPG 13, issued by the Scottish Office in August
1997 gives similar guidance in relation to coastal
planning in Scotland. Other relevant guidance is
providedin PPG 9 (Nature Conservation) and Scottish
Circular 6/1995 (Habitats and Birds Directives).
Documentation has been issued by MAFF/Welsh
Office on best practice proceduresto be followed by
flood defence operating authorities. Thiswill ensure
that environmental issues are afforded due
consideration when flood defence works are being
planned, designed and implemented.

Voluntary codes of conduct are another management
tool. Codeshave been introduced in voluntary marine
conservation areas to minimise the impact of
recreational use of such areas and to discourage
callection of wildlifeor habitat damage. Non-statutory
documents such as coastal zone management plans,
estuary management plans, coastd strategiesand Loca
Environment Agency Plansmay dso provide advice on
management of activitieswhich may havean impact on
the habitat. An important mechanism for management
of such activitiesare bye-lawsand areview of bye-law
making powers at the coast is currently being
undertaken by Department of the Environment,
Transport and Regions (DETR). There are aso
opportunities to influence the management of this
habitat where it occursin sitesidentified by EN as
‘Sensitive Marine Areas' or identified by SNH as
‘Marine Consultation Areas'.

Both broad scale mapping and specific research
projects have focused on littoral rock. Generd
informationisavailablein documentssuch asthe 1991
Nature Conservancy Council EstuariesReview andthe
regional reports on the Coasts and Seasof the United
Kingdom, published by the INCC. More detailed
reports have been prepared as part of the INCC's
Marine Nature Conservation Review and in other
survey reportsfromthe country conservation agencies.
Monitoring work includes the long running rocky shore
monitoring programme around Shetland and more
recent work on the rocky shoresand other habitatsin
Milford Haven following the Sea Empress oil spill.
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Conservation direction

Maintain the extent and quality of littoral rocky habitats
in the UK, including the full diversity of communities.

Measures to be considered further include:

protecting sites of conservationimportance
fromdamegethrough contamination, physica
disturbance or excessive use (eg maritime
accidents, trampling and collection);

minimisngtherisk of theintroduction of non-
native species;

ensuringthat El Asfor coastal devel opments,
including devel opments above high water
mark, examine potential effectsonintertidal
and nearshore aress,

ensuring a co-ordinated framework for
management of protected areaswhich span
the coastal zone;

devel opingandimplementing strategiesfor
the conservation and management of the
wider marine environment at local, regional
and nationa levels. For example, integrated
coastal management plans, water quality
objectives, pollution control and avoidance
measures. Species recovery and habitat
restoration programmesshould beincluded.

Priority habitatsin thisbroad habitat

Within this broad habitat, the following priority habitats
have beenidentified for which specific habitat action
plans have been prepared:

Littoral chalk reefs (littoral chak and
sublittoral chalk are combinedin onehabitat
action plan); and

Sabellaria alveolata reefs.

210



11

12

13

14

15

Littoral sediment
Habitat Statement

Current status

Areas of littoral sediment are widespread around the
UK forming featuressuch as beaches, sand banks, and
intertidal mudflats. A large proportion of this habitat
occurs in estuaries and inlets where it can cover
extensvearess. Notableexamplesarethe Wash, Burry
Inlet, Morecambe Bay, the Solway, Moray and
Cromarty Firths, and Strangford L ough. Significant but
smaller areasof littoral sediment also occur at the head
of inlets and sea lochs. Beaches, which tend to be
composed of sandier material, develop in more
exposed Stuationsand are aso widdly distributed. Sand
flatsaremorecommon in northern and western parts of
the country and finer grained flatsare more commonin
southern and eastern areas. Muddy sedimentsusually
occur in sheltered areas, especially estuaries.

The marine communities found in areas of littoral
sediment vary depending on the sediment type,
sediment mobility, and salinity of theoverlying water.
Mobile gravels and sands, for example, tend to be
highly impoverished, whereas sheltered areas with
mixed sediments can support very rich communities.
There is also a zonation of species down the shore
which principdly reflectsthe degree of immersion and
emersion by thetide. In generd tidal flatsarelow in
species diversity but they often support very dense
populationsof invertebrates o that the overall biomass
of the area can be extremely high.

The Marine Biotope classification for Britain and
Ireland (Ver.97.06) being developed by JNCC's
Marine Nature Conservation Review (MNCR)
identifiesanumber of digtinct littoral sediment biotopes.
These aregrouped into four major categories(gravels
and sands, muddy sands, muds, and mixed sediments)
and subdivided further according to sediment size and
position on the shore.

In areas of medium clean sand, the communities are
likely to be characterised by burrowing amphipodsand
the isopod Eurydice pulchra. However, in areas of
finer sand, amphipods and polychaetes such as
Scolelepis sqguamata and Nephtys cirrosa, with the
occasiond tellin Angulus tenuis, are more common.
On theextremelower shore there are communities of
the burrowing heart urchin Echinocardium cordatum
together with therazor shell Ensissiliqua. There may
also be beds of the seagrass Zostera marina at the
lower marginsthat may beexposed onlow springtides.

Areasof muddy sand tend to have agreater variety of
specieswith the upper shoretypicaly colonised by the
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lugworm Arenicola marina and bivalves, or by
polychaete worms and the cockle Cerastoderma
edule. In more sheltered areas of sandy muds, the
burrowing amphipod Corophium may be present in
considerable numbers together with the cockle
Cerastoderma edule, the Baltic tellin Macoma baltica
and the mudsnail Hydr obia ulvae. As muddy sediment
ismogt likely to be present in sheltered marineinlets, the
species present may need to be able to tolerate
freshwater which drains into these inlets from the
surroundingland. Biotopesmore characterigtic of these
reduced salinity conditions typically support the
ragworm Hediste diversicolor and the bivalve
Scrobicularia plana. In very low sdinities, few
species other than oligochaete worms are recorded.

The high biomassof intertida communitieson mudflats
can support large numbers of waders and wintering
waterfowl. Intertidal estuarine habitats in the UK
support about 1.7 millionwadersand 650,000 wil dfowl
each winter, including substantial proportions of the
total world populations of the barnacle goose Branta
leucopsis, and brent goose Branta bernicla. Both
speciesfeeding on theeel grass beds (Zostera spp) in
thelittora fringeand shdlow sublittora areas Thereare
aso internationdly important numbers of turnstone
Arenaria interpres, knot Calidris canutus and
redshank Tringa totanus which feed on invertebrates
when the sediment shores are exposed by the tide.
Offshoreintertidal sand banksaround the Wash, north
Norfolk coast and the sheltered shores of Orkney, are
some of the locations used as haul out sites by large
numbers of common seals Phoca vitulina.

Theleast commonlittoral sediment habitatsare muddy
gravels. These may be found in sealochs and other
marineinletsand support large numbers of the ragworm
Hediste diversicolor. Other species found include
populations of the large bivalves Venerupis
senegalensis, and Mya truncata or Mya arenaria
which can cope with conditions of reduced salinity.

At the extreme upper margins of the littoral zone, a
typical community of undisturbed muddy sheltered
areasissdtmarsh. The habitat provides atransition
from sand and mudflat areas on the lower marsh, where
thevegetationisfrequently flooded by thetide, through
to the upper saltmarsh. The saltmarshisdrained by a
system of creekswhere the plant communitiesareless
frequently inundated and for shorter duration. The
vegetation of the low marsh includes the glasswort
Salicornia, the saltmarsh grass Puccinelliamaritima,
the sea-blite Suaeda maritima and sea aster Aster
tripolium. Some algae may aso be found on the lower
margins of the saltmarsh.
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The speciescompaosition of sdtmarshisaso affected by
thesoil conditionsand management regime. Sediments
deposited on the North Sea coasts tend to contain
more clay and silt and are dominated by thrift Armeria
maritima, sea lavender Limonium humile and
L.vulgare and sea plantain Plantago maritima. The
west coast saltmarshesare not asdiverse asthey have
often supported cattle grazing for many years. On the
south coast the cord grasses Spartina x. townsendii
and S anglica have invaded and dominate most of the
marshes. Saltmarshes are important habitats for
wintering and passage birds, aswell as for breeding
waders. The area of saltmarsh in the UK today is
estimated to be around 45,000 ha compared to
100,000 hasome 500 years ago. Thisdeclinewas most
significantinthe 1800sbut it continuestoday through
drainage of marshes and land claim.

Current factor s affecting the habitat

The sheltered conditionsthat favour the devel opment of
littoral sediment dsofail to disperse pollution from both
land-based and marine sources. This may lead to
localised eutrophication, or, in the case of il pollution
incidents, smothering marine wildlife on intertidal
sediment areas.

Certainintertidd fisheriesmay beof concern because
of their effectson the habitat and itsassociated species.
Extensive bait digging can causelocal depletion of the
target species, ater the sediment structure and
potentidly increasethebio-availability of lead, cadmium
and other contaminantsby bringingthemtothesurface.
Other potentia effects include uprooting eel grass
Zostera spp, loosening mussel beds Mytilus edulis
which can subsequently get washed away, and
disturbing feeding waders and wildfowl. These effects
can be short term or long term depending on factors
such as the sediment type, timing and method of bait
collection.

Another fishery which can affect thishabitat iscockle
callection, using mechanical or suction dredges. These
fishing methods can lead to large declinesin numbers of
infaunaaswell asdtering the sediment sructure. Effects
arelikely tobemost pronounced in areaswith diverse
communities and stable environmental conditions
compared to siteswith moderately mobile sediments.
The longevity of any effects will depend on the
exposureand stability of thesitewhich areinfluenced
by waveaction, currentsand the physiographicfeatures
of thesite. Inthe case of shdlfish cultivation there may
be an associated risk of theintroduction of non-native
species such as the japweed Sargassum muticum,
which can displace native species or dter the ecology of
areas where it becomes established.
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Satmarsh habitats are vulnerable to damage from a
number of factors. Thecombination of rising relative
sealevelsand maintenance of seadefencesresultingin
‘coadtal squeeze’ isaconcern. Other concernsarethe
congtruction of coastdl defencesand dredging activities
that disrupt sediment dynamics. Direct damage aso
occursfollowing land claim causing aloss in upper
sdtmarsh. Thisreduced areamay increase stresson
transitional communities. Onthe marshitself grazing
regimes can affect plant diversity, as do changesin
nutrient supply, freshwater and colonisation by cord
grass Spartina anglica.

Current action

Legal status

Littoral sediment habitats occur in siteswhich have been
designated as NNRs, Marine Nature Reserves
(MNRYs), SSSlsand ASSIs. They aredso presentin
areaswhich have been designated Special Protection
Areas(SPAS) under the 1979 EC BirdsDirective and
candidate Special Areas of Conservation (SACs)
proposed under the EC Habitats Directive. The habitat
typeslistedin Annex 1 of thelatter Directivewhich may
include littoral sediment are‘large shallow inletsand
bays', ‘estuaries’ and ‘mudflats and sand flats not
covered by sea water at low tide'. There are eight
candidate SACs for the latter category. Littoral
sediment habitats are also present in possible and
candidate SACsfor some of the other marine habitat
typeslisted in Annex | of the Directive.

A number of landscape designationswhoseboundaries
sometimes extend to the low water mark also include
littora sediment habitats. Twenty Areas of Outstanding
Natural Beauty (AONB), and five National Parksin
England and Walesinclude coagtd areasas do Nationdl
Scenic Areasin Scotland. The habitat isalso presentin
areas of Heritage Coast which, dthough not astatutory
designation, isrecognised by Englishand Welshlocal
planningauthoritiesin StructurePlansand Local Plans.
Local authorities also work with landowners and the
Countryside Commission (in England) or CCW to
prepare management plans for these sites. Other
designationswhich include areas of littoral sediment are
Wetlandsof International I|mportance declared under
the Ramsar Conventionand the Biosphere Reserves of
the north Norfolk coast, Braunton Burrows, Dyfi &
Cors Fochno, and Caerlaverock.
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Management, resear ch and guidance

Severd Planning Policy Guidance (PPG) documentsare
relevant to management of thisbroad habitat type. PPG
20 (Coasta Planning), published by the Department of
the Environment and the Welsh Officein 1992 setsthe
generd context for policy, identifiesplanning policiesfor
the coast and offers guidance on how they should be
reflected in development plans. InWales, thishassince
been superseded by Technical Advice Note 13.
Nationd Planning Policy Guidance NPPG 13, issued by
the Scottish Office in August 1997, gives similar
guidance in relation to coastal planning in Scotland.
Other relevant guidanceisprovidedin PPG 9 (Nature
Conservation) and Scottish Circular 6/1995 (Habitats
and Birds Directives). Documentation has been issued
by MAFF/Welsh Office on best practice proceduresto
be followed by flood defence operating authorities.
Thiswill ensurethat environmenta issuesare afforded
due consideration when flood defence worksare being
planned, designed and implemented.

Voluntary codes of conduct are another management
tool. Codes have been introduced in voluntary marine
conservation areas to minimise the impact of
recreational use of such areas and to discourage
callection of wildlifeor habitat damage. Non-statutory
documents such as coastal zone management plans,
estuary management plans, coastal strategiesand Local
Environment Agency Plansmay aso provideadviceon
management of activitieswhich may havean impact on
thehabitat. Animportant mechanismfor management of
such activities are bye-laws and areview of bye-law
making powers at the coast is currently being
undertaken by Department of the Environment,
Transport and Regions (DETR). There are aso
opportunitiestoinfluencethe management of thishabitat
whereit occursin sitesidentified by EN as* Sensitive
Marine Areas or identified by SNH as ‘Marine
Consultation Aress'.

Both broad scale mapping and specific research
projectshavefocused on the habitatsin this category.
Generd information is available in documents such as
the 1991 Nature Conservancy Council Estuaries
Review and the regional reports on the Coasts and
Seas of the United Kingdom, published by INCC.
More detailed reports have been prepared as part of
the INCC’ sMarineNature Conservation Review and
survey reports by the country conservation agencies.

Conservation direction

Maintain the extent and quality of littoral sediment
habitats in the UK, including the full diversity of
communities. In the case of estuarine habitats, where
there have been considerablelossesand deterioration
inthe past, and where thereisafuture threat from sea
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level rise, work to enhance the extent and quality of
these habitats in the UK.

Measures to be considered further include:

protecting sitesof conservation importance
from damagethrough contamination, physicd
disturbance or excessive use (eg oil spills,
shellfish dredging and marina/harbour
development);

promotion of the management of littoral
sediment habitatswithin strategies (eg MAFF
Shoreline Management Planswhich permit
the natural functioning of sediment systems);

ensuringthat El Asfor coastal devel opments,
including those above high water, examine
potential effectsonintertidal and nearshore
areas;

devel oping and implementing strategiesfor
the conservation and management of the
wider marineenvironment at local , regional
andnationd levels. For example, integrated
Coastal Management plans, water quality
objectives, pollution control and avoidance
measures. Species recovery and habitat
restoration programmes should be included.

Priority habitatsin thisbroad habitat

Withinthisbroad habitat, thefollowing priority habitats

have been identified for which specific habitat action
plans have been prepared:

seagrass beds;

saltmarsh;

mudflats; and

sheltered muddy gravels.
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I nshor e sublittoral rock
Habitat Statement

Current status

For the purpose of the broad habitat classificationthe
inshoreareaisdefined aswithin six nautical milesof the
shoreline. Withinthisarea, the UK haslegd authority
tointroduce protective measures unilateraly for fish
stocks. Beyond six nautical miles EU fisheries
regulationsareenforced, which require negotiation with
other member states.

The seabed of inshore areas is dominated by soft
sediment. Where sublittoral rock habitats occur they
tend to beimmediately adjacent to the shore, fringing
idands, headlands, open coast and rocky inletssuch as
rias and sealochs. Further offshore, rocky sublittoral
habitats may be present as submerged reefs, pinnacles
and ledges, and are often surrounded by areasof soft
sediment.

Themarinebiotopedlassficationfor Britainand Irdland
(Ver.97.06) developed by INCC's Marine Nature
Conservation Review (MNCR) identifies anumber of
inshore sublittoral rock biotopes. These are grouped
into three major categories depending on exposureto
wavesand currents (exposed, moderately exposed and
sheltered rock) and subdivided further according to
depth zone (infralittoral or circalittoral).

Theatenuation of light through thewater column results
inadistinct zonation of specieson inshore sublittoral
rock. Well-lit areas are plant dominated,typicaly by
kelp forestsand foliosered algae, whereas degper rock
is animal dominated with ascidians, sponges, sea
anemones and hydroids the typical colonisers of the
rock surfaces. Wave action and tidal currents are the
two other mgjor influenceson thecommunity structure
in shallower depths. In areas of severe wave action
kelp isoften sparse and thelittoral fringe communities
extendinto deeper waters. Theediblemussel Mytilus
edulis can be very abundant in these areas. There may
also be dense foliose algae in summer, encrusting
sponges, the hydroid Tubularia indivisa, jewel
anemones Corynactis viridis and the barnacle
Balanus crenatus. Areaswith moderate to strong tidal
currents can support very rich forests of the kelp
Laminaria hyperborea, the stipes of which are thickly
encrusted with sponges, bryozoansand red dgae. The
underlaying rock surfacemay asobe encrusted witha
rich understorey of species. Therocky walls of surge
gulliesare another Stuation wherethere may beadense
carpet of species, in this case often consisting of the
ascidian Dendrodoa grossularia, the sponge
Clathrina coriacea and the hydroid Tubularia
indivisa.
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Areasof rock exposed to sand scour may be colonised
by the anemone Urticina felina or have a crust of
tubes of honeycomb worm Sabellaria spinulosa. In
tide-swept situations this type of habitat can also
support awide variety of other speciesincluding the
ascidians Molgula manhattensis and Polyclinum
aurantium and a turf of bryozoans such as Flustra
foliacea and Bugula plumosa, as well as the
featherstar Antedon bifida.

Mogt sublittora rocky habitats arein areas exposed to
water movement which keepsthe rock surface free of
sediment. Rocky areasin sheltered Situationsarenot as
common but do occur in Scottish sealochsaswell as
therias of south-west Britain. The presence of silt and
sediment in the water in these situations limits the
occurrence of agae to species such as
Antithamnionella spirographidis, Codium spp and
only the occasional larger brown algae such as
Laminaria saccharina. In deeper water theretend to
befew hydrozoansand bryozans, but large numbers of
ascidians on silt-free vertical surfaces or abundant
covering of the sea anemone Protanthea simplex.

Bedsformed by the horse mussel Modiolusmodiolus
are another distinctive biotope which can cover
extensive areas of the seabed. This species can grow
attached to rocky surfacesaswell aspartialy buriedin
soft sediment. Asthey provide a hard substratum, this
habitat has been classified under sheltered circdittora
rock in the marine biotope classification. The shells
provideasurfacefor colonisation and asuitabl e habitat
for crevice-dwelling species. Inmore exposed sitesthe
horse mussel beds may be associated with ophiuroids
andinvery sheltered conditionswith ascidians. A rarer
association isthat found in Strangford Lough where
large numbers of the queen scallop Chlamys
opercularis and sponges have colonised the mussel
beds.

The nature of the rocky surfaceis aso an important
influence. Unbroken bedrock haslittlehabitat diversity
whereas a surface cut by gullies and crevices and
overlain by bouldersprovidesmuch morevariety and
localised areas of shelter. Chalk reefswhich occur in
parts of southern Britain and off the east coast support
adiversity of floraandfauna. Thisincludesfoliosered
agee and small brown dgae onupward facing surfaces,
turfs of hydroids and bryozoans, and an abundance of
goongeand animaswhich boreinto the soft rock, such
as piddocks (Barnea parva, Hiatella arctica and
Pholasdactylus). Thebristleworm Polydoraciliata,
aswdl asanumber of larger fish including various
species of wrasse and bib Trisopterus luscus, may
aso befound. Silt favouring species such asthe sea
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anemone Sagartia troglodytes and the ascidian
Molgula manhattensis can be found in the gullies;
crabs and smaller fish such as the tompot blenny
Parablennius gattorugine shelter in the crevices.

Thewaters above areas of sublittoral rock are another
critica part of thishabitat. Some of thelarger animals
which use these areas for feeding, shelter and living
space include seals, cetaceans and seabirds. About
half the world population of the grey seal Halichoerus
grypusoccur around the British Ilesand they can be
seen using the waters adjacent to their rocky haul out
Stesaswell asconsiderabledistancesfromthesearess.
Sesbirds such asrazorbills Alca torda, guillemot Uria
aalge and kittiwake Rissa tridatyla, which nest on
rocky coastlines also use the adjacent waters for
feeding as well as gathering to rest on the surface.
Cetaceans which may be seen in this environment
include the harbour porpoise Phocoena phocoena and
bottlenose dolphin Tursiopstruncatus. In the case of
the harbour porpoise, records suggest an overal
declinein European waters sincethe 1940s, but most
especially in the southern North Seaand the English
Channel.

Current factor s affecting the habitat

Sublittora rocky habitats are generdly robust with little
currently affecting this habitat type. The associated
communitiesmay however bevulnerableto disturbance
and damage from activities such as coast protection
works, discharge of contaminants, and nutrient
enrichment (either asrun-off or direct inputintheform
of sewage). For example, locdised changesin benthic
communities have been linked to discharge and
dumping of material inthemarineenvironment. Soft
rock coadtlines have been epecidly affected by coastal
protection schemes, particularly in the south-east,
where there has been a30-50% loss of natural coastal
featuresin Kent and Sussex. Introduced species such
as the vigorously growing japweed Sargassum
muticum may alter the local ecological balance.

Bottom fishing gears, especially towed gear, dthough
generally not deployed in rocky areas, are used close
inshore on occasions and can damage fragile species
and communitiesinsuch areas. Oneexampleof thiscan
be seen on the reefs in Lyme Bay where scallop
dredging has caused direct damage to the mudstone
ledges which form the reefs. The dredging has also
did odged and damaged fragile, long-lived specieswith
slow recruitment, such as the sea-fan Eunicella
verrucosa and the Ross coral Pentapora foliacea.

The licensing of inshore blocks for oil and gas
exploration and production is relatively recent and
could adversdly affect the habitat through discharge of
chemicals, disturbancetowildlifeand direct damageto
the seabed through disposal of spoil.
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Current action

L egal status

Inshoresublittora rock habitatsoccur in all three UK
Marine Nature Reserves (MNRs). They are also
present in some of the few coastal SSSIs whose
seaward boundariesextend beyond low water (eg the
Fal & Ruan estuary SSSI and the Salcombe &

Kingsbridgeestuary SSSI). Three of the habitat types
listed in Annex | of the EC Habitats Directive include
inshoresublittoral rock habitats(‘largeshallow inlets
and bays, ‘reefs, and ‘submerged or partly
submerged sea caves') and the UK has proposed a
total of 15 candidate Special Areas of Conservation
(SACs) under these categories with afurther three
possible sites currently out for consultation. Inshore
sublittoral rock is also present in candidate SACs
selected for other Annex | habitats and Annex |1

speciesaswell asin some Wetlands of International

Importance which are designated under the Ramsar
Convention.

Stretches of the coastline of England and Waleshave
been defined as Heritage Coast. Although primarily
concerned with the management of coastal landthere
has been an interest in conservation of the foreshore
and adjacent waters in some areas and therefore
inclusion of areasof inshoresublittoral rock. Thisisthe
caseat Ceredigion, whereaMarine Heritage Coast has
been identified and on the Purbeck coast where the
Heritage Coast scheme has supported the voluntary
marine conservation area off Kimmeridge.

Some of the species that occur in this habitat are
subject to specific conservation legislation. For
example seals, cetaceansand anumber of invertebrate
speciesaregivenvariouslevelsof protection under the
1981 Wildlife and Countryside Act. International
protection is afforded through both the EC Habitats
and BirdsDirectives, theBern Conventionand CITES.
Theagreement ontheconservation of Small Cetaceans
of the Baltic and North Seas (ASCOBANS), a
regional agreement under the Bonn Convention, has
relevance for the conservation of some cetaceansin
UK waters.

I nternational |egisl ation and agreementshaveamajor
influence on themanagement measureswhich can be
introduced for the conservation of marine habitats
around the UK. Themogt far reaching isthe 1982 UN
Law of the Sea Convention which wasretified by the
UK in 1997 and which provides aframework for the
regulation of all ocean space. It also sets out the
responsi bilities of coastal nations for marine habitats
and wildlife and the potentia for Ecologica Senditive

Areas in which freedom of navigation may be limited.
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Other internationa agreementstend to focus on pecific
activities/uses of the marine environment, or are
concerned with particular geographic areas. The
MARPOL Conventionisconcernedwith pollutionfrom
shipping and includes provisions for identifying
Particularly Senditive SeaAreasand Speciad Aress. In
such areas, specific regulationsto limit ship-based
pollution can beapplied. Other relevant conventions
include the London (Dumping) Convention, the
Convention on the protection of the marineenvironment
of the North-East Atlantic (prevention of pollution
from land-based and offshore sources), and the EU
Common Fisheries Policy.

Dumping at sea off England and Walesis regulated
through licencesissued by MAFF under the Food &
Environment Protection Act 1985. Similarly, the
statutory duty for pollution control isthe responsibility
of the Environment Agency. In Scotland, the Scottish
Environment Protection Agency hasauthority andin
Northern Irdland control isthrough DoE (NI). Itisfrom
nationa and internationa provisons, such asthe Urban
Waste Water Treatment Directive (91/271/EEC),
which providethelegd framework for the management
of inshore sublittoral rocky habitats.

Management, resear ch and guidance

Statutory and voluntary measuresare used to manage
activities which may have an impact on areas of
sublittoral rock. Bye-lawsareused to regulate certain
activitiesin MNRs and are also likely to be used in
marine SACs and SPAs. Relevant authorities are
required to use their powersto ensure that such sites
comply with therequirements of the Habitats Directive.
Thenatureconservation agencieshavesomebye-law
meaking powers, but, to cover thefull rangeof activities
likely to affect thehabitat, such powersneed to beused
in combination with the regulatory powers of Sea
Fisheries Committees in England and Wales or
SOAEFD in Scotland (who can introduce bye-lavsto
control fishing out to six nautica miles). Other rlevant
authoritiesinclude, port and harbour authorities (who
have bye-law making powerswithinareas defined in
their founding legidation), and local authorities(who
canintroduceregulationsrelating to public healthupto
1000 mfrom the shore). Zoning schemes, supported
by byelaws, may aso be introduced to aid
management of marineactivitiesin European Marine
Sites (marine SACs or SPAS) and are already being
used in thisway in MNRs.

Voluntary codes of conduct are another management
tool. Codes havebeen introduced in voluntary marine
conservation areas to minimise the impact of
recreational use of such areas and to discourage
collection of wildlife or habitat damage. Non-statutory
documents such as coastal zone management plans,
estuary management plans, coastdl strategiesand L oca
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Environment Agency Plansmay dso provide advice on
management of activitieswhich may havean impact on
the habitat. There are aso opportunitiesto influencethe
management of this habitat where it occursin sites
identified by EN as ‘Sensitive Marine Areas or
identified by SNH as ‘Marine Consultation Areas'.

‘MarineEnvironment High Risk Areas (MEHRAS), a
recommendation fromthe Donaldsoninquiry intothe
prevention of pollution frommerchant shipping, have
not yet been established. However, criteria for
identifying such areasand aninitid ligt of potentia sites
are being prepared by government departments. The
listislikely toincludeareas of inshore sublittoral rock.

Both broad scale mapping and specific research
projects have focused on inshore sublittoral rock
habitats. Generd informationisavailableintheregiond
reports on the Coasts and Seas of the United
Kingdom, published by INCC, reports prepared as
part of the INCC's Marine Nature Conservation
Review, and survey reports prepared by the nature
conservation agencies.

A quality statusreport for the North Seawas published
in 1993. It was drawn up by scientists from all the
littoral statesto provide an assessment of the health of
the sea. A similar exerciseisunderway for the Cdltic
Seas so that by the year 2000 assessments will be
available for the whole of the north-east Atlantic.
Although predominately concerned with offshore
habitats, both reportsinclude information relevant to
inshore sublittoral rock habitats.

Conservation direction

Maintain the extent and quality of inshore sublittoral
rock habitatsinthe UK, including thefull diversity of
communities.

Measures to be considered further include:

protecting sitesof conservationimportance
from damage through contamination and
physicd disturbance (egturbidity and towed
fishing gears);

requiring EIAsfor coastal developmentsto
examine potential effects on intertidal and
nearshore areas;

monitoring any impact of dump sites on
inshore sublittoral rock habitats, communities
and wildlife, and teking action as

appropriate;
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1 implementing strategies for managing the
coastal zone at local, regional and nationa
levels.

Priority habitatsin thisbroad habitat

Within this broad habitat, the following priority habitats
have beenidentified for which specific habitat action
plans have been prepared:

sublittoral chalk reefs (littoral chalk and
sublittoral chalk are combined in one habitat
action plan, which will be reported against
thelittoral rock broad habitat);
Sabellaria spinulosa reefs;

tidal rapids; and

Modiolus modiolus beds.
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I nshor e sublittoral sediment
Habitat Statement

Current status

For the purpose of the broad habitat classification, the
inshoreareaisdefined aswithin six nautical milesof the
shoreline. Withinthisarea, the UK haslegd authority
tointroduce protective measures unilateraly for fish
stocks. Beyond six nautical miles EU fisheries
regulationsareenforced, which require negotiation with
other member states.

The seabed of inshore areasis dominated by extensive
areas of soft sediment. These may be relatively flat
featurelessplainsor workedinto formssuch asripples,
waves, furrows, and banks. The activities of infauna
and epifauna add another dimension by creating
smaller-scale features such as burrows, mounds, and
tracks. The communitiesfound on, and in, these areas
are determined mainly by the sediment type and its
mobility. In general, coarse clean sediments tend to
occur off exposed coasts, and muddy sediments off
sheltered coasts.

Themarinebiotopedlassficationfor Britainand Irdland
(Ver. 97.06) being developed by JINCC's Marine
Nature Conservation Review (MNCR) identifiesa
number of inshoresublittoral sediment biotopes. These
are grouped into four mgjor categories (gravels and
sands, muddy sands, muds, and mixed sediments) and
subdivided further according to sediment sizeand depth
zone (infralittoral or circalittoral).

Intheinfralittoral zone, areas of gravel and coarse
sand, particularly in tide-swept areas, may support
extensve beds of the calcified red seaweedsknown as
meaerl. Themaerl lieson the surface of the sediment and
can support arich assemblage of plantsand animasin
the crevices between its ‘twigs'. A thriving bed may
contain crustaceans, bivalves, seafirs, sponges,
burrowing sea-cucumbers and a rich seasonal algal
flora. Bedsthat are no longer living may aso support
many species but the communitiesin these areastend to
be similar to those of afine shell gravel. In deeper
water wherethereisinsufficient light for maerl to grow,
gravel and coarse sand may support large numbers of
the burrowing sea-cucumber Neopentadactyla mixta
and bivalves. Finer sand is more suitable for
colonisation by the burrowing heart urchin and, in
deeper waters, by thebrittle star Amphiurafiliformis.

Wherethereis more shdlter, finer sediments can settle
out. In the infralittoral zone, this provides suitable
conditionsfor the seagrassZostera marina or, where
sdlinity isreduced, for Ruppiamaritima. The seagrass,
which may cover large areas, helps stabilise the
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substratum and provides shelter and ahabitat for other
organisms. Algae such as Rhodophysema georgii,
Ceramium rubrum, and Jania rubens attach
themselves to its leaves along with jellyfish and
anemones. Theinfaunaincludeamphipods, polychaete
worms, bivalves and echinoderms. These areas are
alsoimportant nursery groundsfor young fishand, in
some areas, for cephal opods.

Very shdtered areas of inshore sublittoral sediment aso
occur in saline lagoons, features which may be
separated fromthe seaby abarrier of sand or shingle,
ponded waters in depressions on soft sedimentary
shores or partialy separated from the sea by arocky
sill or artificiad construction. Important factors
determining which species are present are the degree of
isolation, sdinity and depth. The sediment habitat inthe
low salinity conditions of lagoons supports the tassel
weeds Ruppia spiralis and R. maritima and
charophytes such as Lamprothamnium papul osum.
Other filamentous green and brown algae are also
recorded. The greatest diversity of speciesoccursin
tide-swept channel s which connect the lagoon to the
open sea. Increased water movement can lead to the
development of dense carpets of sponges and sea
squirts with rocky beds dominated by encrusting
coraline algae and maerl.

In more muddy conditions typical infauna may be
polychagetes such as Scoloplosarmiger, the phoronid
Phoronis muelleri, and oligochaete worms such as
Tubificoides swirencoidesand T. benedii. Areas of
stable mud, which are either in deep water or in very
sheltered conditions such asin some sea lochs, may
have popul ations of the Dublin Bay prawn Nephrops
norvegicus and other burrowing megafauna, aswell as
seapens such asVirgularia mirabilis and Funiculina
quadrangularis on the surface.

Where the sediment is amixture of muddy gravel or
shell gravel, burrowing sea anemones such as
Mesacmaea mitchellii and Cereus pedunculatus, as
well asascidians, can be dbundant. In areas of muddy
fine sand, beds formed by the native oyster Ostrea
edulis may be present in amongst dead shells; these
beds can support large numbers of ascidiansaswell as
aturf of dgae. Native oyster beds are now considered
scarce around the UK dueto acombination of disease
affecting the species and a directed fishery.

Thesheltered sediment areasin estuaries providethe
habitat for theflounder Platichthys|esusand nursery
groundsfor juvenilefishincluding Dover sole Solea
solea.
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The waters above areas of sublittoral sediment are
another critical part of thishabitat. Some of thelarger
animalsusetheseareasfor feeding, shelter andliving
space include seals, cetaceans and seabirds. About
25% of the eastern Atlantic subspecies of thecommon
seal Phocea vitulina occur around the British Isles.
They can be seeninthewaters adjacent to sandbanks
used as haul out Stesaswell as considerable distances
fromtheseareas. Seabirds such as puffin Fractercula
arctica, terns Serna spp and cormorant
Phalacrocorax carbo asofeedinthesewaterstaking
fish such as sandeels, herring and sprat. Cetaceans
which may be seen in this environment include the
harbour porpoi se Phocoena phocoena and bottlenose
dolphin Tursiops truncatus. However, the harbour
porpoise records suggest an overal decline in
Europeanwaterssincethe 1940s, but most especialy
in the southern North Sea and the English Channel.
Some species, like the basking shark Cetorhinus
maximus, may concentrate feeding activity dong fronts
which form at the mouths of estuariesand inletsaswell
as further offshore.

Current factors affecting the habitat

Many activities can damage or disturb inshore
sublittoral sediment habitats and the associated
communities. They includedischargeof contaminants,
nutrient enrichment (either asrun-off or directinputin
the form of sewage), laying of cablesand pipelines,
aquaculture, maintenance dredging and aggregate
extraction. In areas that are intensively used by
shipping, or where conditionsare particularly hazardous
for navigation, there may be an increased risk of
shipping accidents and therefore athrest of accidental
pollution.

Fisheriesthat use equipment operating on or near the
seabed areanother concern. Beam trawlersand scallop
dredgers mohilise and sort sediments and can cause
direct damageto epifaunaand shallow infaunaaswell
asto the habitat. Apart from depletion of the target
speciestherearedsoindirect effectslinked to discards
and by-catch from certain fisheries.

The licensing of inshore blocks for oil and gas
explorationbringswithit concern over thedischarge of
chemicals, disturbancetowildlifeand direct damageto
seabed in the vicinity of installations, and the risk of
major pollution incidents. The effects are mostly
localised around existing platforms and include
contamination of the seabed from drill cuttingsleading
to changes in the benthos and elevated levels of
chemical contaminants down-current of platforms.

In southern Britain there have been changesin species
composition of seabed habitats in inlets following
colonisation by dien species. An estimated 60% of the
epibenthic biomass of Poole Harbour is made up of
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three alien species. One of these, the dlipper limpet
Crepidula fornicata, also dominatesthe benthic fauna
of the Solent and isthe most widespread and abundant
benthic speciesin the Blackwater estuary. Another
example of the changesin species composition can be
seenintheHeford wheretherehasbeenareductionin
areacovered by seagrass beds. A possible cause of
this reduction could be disturbance and natural die-
back.

Current action

Legal status

Inshoresublittoral sediment habitatsoccurinall three
UK Marine Nature Reserves (MNRS). They are aso
present in some of the few coastal SSSIs, which
include areas that are permanently inundated (eg the
Cromarty Firth, the Burry Inlet, the Wash). Four of the
habitat types listed in Annex | of the EC Habitats
Directiveincludeinshore sublittoral sediment habitats
(‘large shalow inletsand bays , ‘ estuaries’, ‘lagoons,
and ‘sandbanks which are dightly covered by sea
water dl thetime’). The UK has proposed atotal of
25 candidate Special Areas of Conservation (SACs)
under these categories. Inshore sublittoral sediment
habitats are a o present in candidate SACswhich have
been selected for other marine habitat typeslisted in
Annex | of theDirective. The same applies in some
Wetlands of International Importance which are
designated under the Ramsar Convention.

Some of the species that occur in this habitat are
subject to specific conservation legislation. For
example, seals and cetaceans as well as anumber of
invertebrate species are given various levels of
protection under the 1981 Wildlife and Countryside
Act. Ligting aso occurs under the EC Habitats and
Birds Directives, the Bern Convention and CITES.
Theagreement ontheconservation of Small Cetaceans
of the Baltic and North Seas (ASCOBANS), a
regional agreement under theBonn Convention, isalso
rel evant to the conservation of some cetaceansin UK
waters.

I nternational |egisl ation and agreementshaveamajor
influence on themanagement measureswhich can be
introduced for the conservation of marine habitats
around the UK. Themogt far reaching isthe 1982 UN
Law of the Sea Convention which wasretified by the
UK in 1997 and which provides aframework for the
regulation of all ocean space. It also sets out the
responsi bilities of coastal nations for marine habitats
and wildlife and the potentia for Ecologica Senditive

Areas in which freedom of navigation may be limited.

Other internationa agreementstend to focus on specific
activities/uses of the marine environment, or are
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concerned with particular geographic areas. The
MARPOL Conventionisconcernedwith pollutionfrom
shipping and includes provisions for identifying
Particularly Senditive SeaAreasand Speciad Aress. In
such areas, specific regulationsto limit ship-based
pollution can beapplied. Other relevant conventions
include the London (Dumping) Convention, the
Convention on the protection of the marineenvironment
of the North-East Atlantic (prevention of pollution from
land-based and offshore sources), and the EU
Common Fisheries Policy.

Dumping at sea off England and Walesis regulated
through licencesissued by MAFF under the Food &
Environment Protection Act 1985. Similarly, the
statutory duty for pollution control isthe responsibility
of the Environment Agency. In Scotland, the Scottish
Environment Protection Agency hasauthority andin
Northern Irdland control isthrough DoE (NI). Itisfrom
nationa and internationa provisons, such asthe Urban
Waste Water Treatment Directive (91/271/EEC),
which providethelegd framework for the management
of inshore sublittoral sediment habitats.

Management, resear ch and guidance

Statutory and voluntary measuresare used to manage
activities which may have an impact on areas of
sublittoral sediment. Bye-laws are used to regulate
certain activitiesin MNRsand ared o likdly to be used
inmarine SACsand Specid Protection Areas (SPAS).
Rdevant authoritieswill berequired to usetheir powers
to ensure that such sites comply with the requirements
of the Habitats Directive and the Birds Directive. The
nature conservation agencies have some bye-law
meaking powers but, to cover thefull range of activities
likely to affect the habitat, such powers need to be
used incombination with theregulatory powersof Sea
Fisheries Committees (who can introduce bye-lavsto
control fishing out to Six nautica miles). Other rlevant
authoritiesinclude, port and harbour authorities (who
have bye-law making powerswithinareas defined in
their founding legidation), and local authorities(who
canintroduceregulationsrelating to public healthupto
1000 mfrom the shore). Zoning schemes, supported
by byelaws may also be introduced to aid
management of marineactivitiesin European Marine
Sites (SACsor SPAs) and are already being used in
thisway in MNRs.

Voluntary codes of conduct are another management
tool. Codes havebeen introduced in voluntary marine
conservation areas to minimise the impact of
recreational use of such areas and to discourage
collection of wildlife or habitat damage. Non-statutory
documents such as coastal zone management plans,
estuary management plans, coastdl strategiesand L oca
Environment Agency Plansmay aso provide advice on
management of activitieswhich may havean impact on
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the habitat. There are aso opportunitiesto influencethe
management of this habitat where it occursin sites
identified by EN as ‘Sensitive Marine Areas or
identified by SNH as ‘Marine Consultation Areas'.

One proposed management measure is for the
establishment of ‘Marine Environment High Risk
Areas , arecommendationfromtheDonadsoninquiry
into the prevention of pollution from merchant shipping.
Criteriafor identifying such areasand aninitial list of
potential sites, are being prepared by government
departments.

Both broad scale mapping and specific research
projectshavefocused oninshoresublittoral sediment
habitats. Genera informationisavailableindocuments
such as the 1991 Nature Conservancy Council
Estuaries Review and the regiona reports on the
Coasts and Seas of the United Kingdom, published by
JNCC. More detailed reports have been prepared as
part of INCC'sMarine Nature Conservation Review
and survey reports by the country conservation
agencies.

Government fisheriesdepartmentsand |aboratoriesare
involved in the development, promotion and
enforcement of technica measuresconcerned withthe
management of fisheries. They are also sponsoring
research into the effects of fisheries activities on the
marine environment. Thesecan be used to assist the
conservation of marinewildlifeand habitats of inshore
sublittoral sediment.

A quality statusreport for the North Seawas published
in 1993. It was drawn up by scientists from all the
littoral statesto provide an assessment of the health of
the sea. A similar exerciseisunderway for the Cdltic
Sea so that by the year 2000 it covers the whole of the
north-east Atlantic. Althoughpredominatel y concerned
withoffshorehabitats, both reportsincludeinformation
relevant to inshore sublittoral sediment habitats.

Conservation direction

Maintain the extent and qudity of sublittoral sediment
habitats in the UK, including the full diversity of
communities.

Measures to be considered further include:

protecting sitesof conservationimportance
from damage through contamination and
physical disturbance or excessive use (eg
nutrient  enrichment, dredging and
development);

requiring EIAsfor coastal developmentsto
examine potentia effects on nearshore aress;
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monitoring any impact of dump sites on
inshore sublittoral sediment habitats,
communitiesand wildlife, and takeactionas

appropriate;

devel opingandimplementing strategiesfor
the conservation and management of the
wider marine environment at locd, regiona
and nationa levels. For exampleintegrated
Coastal Management Plans, water quality
objectives, pollution control and avoidance
measures. Species recovery and habitat
restoration programmes should beincluded.

Priority habitatsin thisbroad habitat

Within this broad habitat, the following priority habitats
have beenidentified for which specific habitat action
plans have been prepared:

seagrass beds (to be reported against the
littoral sediment broad habitat);

maer| beds;

saline lagoons;

mud habitats in deep water;
serpulid reefs; and
sublittoral sands and gravels.
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Offshore shelf rock
Habitat Statement

Current status

Offshore shelf rock habitat represents naturally
occurring hard substratain the area of seabeyondthe
inshoresix nautical milezoneand the start of the of the
continental shelf slope at around 200 m depth. It
includesisolated rocks, which areentirely dominated
by marine influences and that support no terrestrial
habitats of any significance, and the overlying water
column. The document does not consider separately
man-made structures such as ail rigs and wrecks.
Where these occur on rocky substrata they support
communities which closely resemble those of the
surrounding areaand do not add significantly to the
biodiversity.

Offshore environmentsin the UK watersare dominated
by areasof sandy and muddy sediments. Thevery few
offshorerock habitats mostly occur where geological
formationsproject abovethemean level of the sea-bed
to form isolated reefs swept by strong tidal currents.
Those that extend into weters shallower than about 10
m are also exposed to heavy swell and wave action
which can be extreme along the UK's western
seaboard wheremogt offshorerock isfound. Offshore
hard substratum habitats areisolated from the influence
of most coastal processes and so are colonised by
unusual assemblagesof animal sadapted towithstand
strong surf and current flows. The ecology of these
remote and exposed habitats is poorly known.
Paradoxically the best information available on the
settlement of organisms on isolated hard offshore
substrata has probably come from the studies
undertaken on thefouling of oil and gasplatformsinthe
North Seawherethereislittle or no natura hard rock.

Rock typeisimportant, but a most without exception
offshorereefsare composed of hard rocks (volcanic or
granitic), which have been able to withstand not only
the present erosion by waves, but also erosion by ice
during thelast glaciation when sealevelswere some
140 m lower. Some specialised hard substrata have
been created by biological activities, for example,
cacareous concretions arelaid down in the vicinity of
methane seeps, and cold-water corals including
Lophelia pertusa occur along the Hebridean Shelf.

I solated reefs also attract large numbers of fish and
often support ahigh biomass. Rocks near the surface,
indeepwater, arecolonized by large seaweedssuch as
kelp where the species are determined by wave
exposure and depth. In the clear offshore waters,
brown a gae can grow in depths down to about 50 m.
Below that, an assortment of red algae remain. The
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high structural diversity of these algal communities
createsnumerousmicro-habitats, whichareinhabited
by arich veriety of animals. At depthswherethelight
has become too dim to support algal growth, a
succession of suspension-feeding animalsis found.

Productivity may be enhanced to some extent by the
physical presence of the reef structures. During
summer, thermd dratification of the water column may
be prevented by turbulence caused by the water
flowing over the reef. This tends to mix water
containing nutrientsfrom bel ow thethermoclinewiththe
near-surface water and maintain higher than average
rates of primary productivity downstream of the reef.

Therock habitats of the south-west will beassociated
with the L usitanean biogeographical region, whereas
rock habitats to the north-east fall within the Boreal
biogeographical region.

Current factor s affecting the habitat

The remoteness of many offshore rocky habitats
affordsthem condderable protection from many human
activities. The principle cause for concern is
contamination by long lasting and bioaccumulating
compounds. These inputs are much the same as for
habitats consisting of sediments and result in direct
toxicity and bioaccumulation. They reach offshore
environmentsin a number of ways :

discharges from nuclear facilities, cooling
waters from power plants, riverine inputs of
industrid effluents, tormdrains, agricultura
run-off, soil and waste tip erosion and
leachates;

precipitation of certainheavy metdssuchas
lead, mercury and agricultural sprays;

direct dischargesfrom ships, such asdumped
materids, garbage, tank washings, accidental
discharges, and cooling waters,

leachates of biocides and anti-fouling
substances (eg tri-butyl tin) and other
hormone disruptors;

hydrocarbon spills during exploration, and
exploitation;

discharges of drilling cuttings from
hydrocarbon installations.
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Themajority of offshorerock habitatsaresituated in
the cleaner waters to the south-west and north-west of
Britain. They are generaly well flushed by tida
currents, so impacts will usually be less extreme.
However, amarine accident may result inasingle large
input of contaminantswhich may serioudy affectaloca
reef for several yearsuntil the damaged communities
re-establish themselves.

Around offshorerefs, fishing activity islimited to Satic
gear, typically bottom set nets or long lines. These
techniques cause relatively little damage to rocky
habitats, and are effective at catching target species.
Tangle netscan be more damaging (egto spder crabs
and crawfish).

Current action

L egal status

Thereareno nationdly or internationally protected sites
in this area of sea. The UK is able to explore and
exploit resourceswithin the areawhich forms part of
the UK Waters, butitisa soresponsiblefor conserving
and managing these resources.

National provisionsinclude:

licences for the exploration for, and
exploitation of, hydrocarbonresourcesinthe
UK waters, which are awarded by the
Department of Trade and Industry (DTI).
Many licencesfor hydrocarbon exploration
were awarded under the 17th licensing round
in new offshoreareas. New indugtrid activity
in offshore waters, which islikely to have
significant effects on the environment or
which are above certain thresholds, will
require an environmental statement. This
alowsany such effectsto beassessed before
Government consent can be given to a
project.

International legislation and agreements include:

the 1982 UN Convention onthe Law of the
Seawhich wasratified by the UK in 1997
and which provides a framework for the
regulation of al ocean space. It also setsout
responsihilitiesof coastal nationsfor marine
habitats and wildlife. Other international
agreements tend to focus on specific
activitiesand usesof themarineenvironment,
or areconcerned with particular geographical
areas,

the London (Dumping) Conventionwhichis
concerned with the protection of the marine
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environment from pollution from ships,
aircraft and man-made structures resulting
from norma operations (ie not from
deliberate dumping). It coversawiderange
of substances with some generally
biodegradable or innocuous bulky,
substancesspecifically excluded. A banon
incineration at seaisincluded.

the MARPOL convention which covers
pollution from shipping and includes
provisions for identifying Particularly
Sensitive Sea Areas and Specia Areas,
where stronger regulaionsto limit ship-based

pollution apply;

the Oglo and Paris Conventions (OSPAR)
which amto prevent pollution of the marine
environment of the north-east Atlantic from
land-based sources, and dumping from ships
and aircraft. Unlike the previous two
conventions, whicharegloba, theseareonly
regional but cover arange of sources;

the EU Common FisheriesPolicy whichaims
to manage the fish stocks in UK waters,
along with those of other EU coastal states;

the UN agreement on straddling stocks
which is aimed at achieving the holistic
management of migratory stocks;

the EC Habitats Directive. The UK hasa
current obligation under this directive to
provide protection for certain marine habitats
and spedieswithinthe 12 nautical milelimit of
territorid waters. However, theinterpretation
that the Habitats Directive applies only to
territorial waters and not to the Exclusive
Economic Zone of EU countries, is subject
to periodic, but continued challenge from
some sectors;

the Internationad Whaing Commissonwhich
has banned the commercial exploitation of
whales;

theBonn Conventionwhichamstoimprove
thegtatus of dl threatened migratory species
through nationa andinternationa agreements
between range states of particular groups of
gpecies. For example, the Agreement onthe
Conservation of Small Cetaceans in the
Baltic and the North Sea (ASCOBANS).

Many other national and international requirements
have an indirect effect on the quality of the offshore
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shelf sediment by regulating matters such as ship
construction and other safety issues.

Management, resear ch and guidance

Information about offshore rock habitatsis sparse and
highly variablein quality, most of it being anecdotal;
amost no survey data have been collected and
recorded systematically. However, the present
expansion of the hydrocarbon industry's activities
offshore should provide an opportunity to collect
extensive environmental information as part of the
licensing conditions for oil exploration.

Conservation direction

Maintain the extent and quality of offshore rocky
habitats in the UK, including the full diversity of
communities.

Measures to be considered include:

implementing strategies for minimising
contamination of the seas at national and
international levelsbytoxic, long lastingand
bioaccumulating contaminants;

protecting sites of conservationimportance
from damage by contaminationand physical
disturbance;

continuing effortstominimiseimpactscaused
by new and existing industrial activities,

including the monitoring of the effects of
hydrocarbon explorationand exploitation as
adtipulation for licensing. All information
collected inthisway should be made publicly
available and included in the Environment
Statement for any proposed exploration
drilling or production activity.

Priority habitatsin thisbroad habitat

None identified.
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Offshor e shelf sediment
Habitat Statement

Current status

The offshore shelf sediment habitat comprises
unconsolidated benthic materid and the overlying water
column beyond theinshore six nautica mile zone out to
the continental shelf-break at adepth of about 200 m.
It representsacommon habitat type, covering most of
the seabed of the UK Waters with the exception of a
few areas of rocky bottom. The approximate extent of
the UK Watersisshowninfigure 1. Itisroughly the
same area as the UK’ s land surface.

There is a strong latitudinal gradient in species
composition, since the UK straddles the
L usitanian/Boreal biogeographica boundary. All dong
thewestern margin thefaunasare strongly influenced by
the effects of the shelf current which flows along the
500 m isobath just beyond the shelf-break. This
current introducesal usitanian fauna, originating from
latitudessouth of 45EN, and maintainstemperate water
temperatures even to the north of Scotland. Even so,
cross-dope exchanges of water are restricted to the
north-west of Scotland, so that thereisasharp divide
between neritic and oceanic species. Thewater flows
into the North Sea around the north of Scotland,
introducing oceanic water and organismsviathe Fair
Ide Current between Shetland and Orkney. Thisinflow
feeds agyre of current that circulates mostly to the
north of 57EN. Further south, awesk anti-clockwise
circulation in the central and southern North Seais
supplemented by aweak flow from the south through
the Strait of Dover. Theseflowsresultin thewater of
the UK sector of the North Seacompletely turning over
inayear.

The characterigtics of thecommunities and assemblages
of thishabitat arestrongly influenced by abiotic physio-
chemical factors and sediment type. Sediments of
continental shelves are predominantly terrigenousin
origin, conssting mostly of rock fragments, quartz sands
and day-richmuds. Loca accumulaionsof carbonates
(molluscan shells, cacareous dgae, and foraminiferan
test) are important. Riverineinput isthe dominant
source of materia; secondary sourcesinclude coastal
erosion, the products of sediment re-working and a
small aeolian input. Much of the present seabed
morphology reflectspatternsof terrestrial erosionand
deposition which occurred during the glaciations (eg
river channels, glacial moraines and even ice-berg
plough marksat the edge of the shelf). Many of these
relict sediments have subsequently been, and are till
being, reeworked by tidal currents and in shallower
watersby wave action. Marked loca variationsin the
interactions between the tidal regime and the seabed
morphology generate mosaicsin theloca sediment type
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and henceinthefaunas. For example, in those areas
wheretidal currentsremain, mud depositionislow and
these areas are often utilised as spawning grounds by
demersal fishes. Where there is strong tidal scour,
active sand waves develop or the sediment cover is
eroded away exposing the underlying rock. Boundaries
between the elements of the mosaics are generally
gradual and arerarely clearly defined. The clearest
boundariesoccur at tidal frontswherethetidal currents
become strong enough to prevent the water column
from thermally stratifying during summer.

Tida frontsareclearly vishblein remotely sensedimages
of seasurface temperature and chlorophyll
concentrations. Withinthefrontal zoneboth primary
and secondary production are enhanced, and this
attractsfish, birdsand cetaceans. Thelocation of the
frontsaregeographically fixed by the bathymetry and
themaximumtidal streesmvelocities. They arequasi-
permanent, and are underlain by rich associations of
benthic suspension feeders maintained by thelocal high
productivity. Tida frontsoccur off Flamborough Head
in the North Sea, in the Irish Sea close to the Isle of
Man, and close to the Channel Islands.

Benthic and pelagic ecology in shallow shelf seasare
inextricably linked, particularly where and when the
water columnisunstratified. Mixing processesinthe
water column rapidly obliterates any fine-scale
patchiness that develops, so pelagic conditions are
generally only weekly linked with locality. Incontrast,
benthic habitatsaremorestructured by abiotic factors
particularly at fine scales, so location is of greater
significance. Shalow watersareoftenturbid asaresult
of either resuspension from the seabed or riverineand
outfal dischargesor high productivity. Therefore, inthe
absence of hard substrates and reductions in light
penetration, primary production on the seabed is
restricted to depths of lessthan 50 m. Inputsof organic
matter to shelf sedimentsisfrom productivity in the
upper water column, or laterally transported from
shallower regions.

Benthic communities are subdivided into broad size
categories(megabenthos,macrobenthos,mei obenthos),
modesof life(infauna, epifaunaand mobilefauna) and
feeding types (suspension-feeders, deposit-feeders,
predators/scavengers). Knowledge of distribution,
ecology, and conservation statusisinadequate for most
taxaand declineswith body-size. Systematic surveys
have been conducted in the North Sea sector by the
International Council for the Exploration of the Sea
(ICES). Data have aso been gathered during
environmental impact assessment (EIA) studies
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associated with hydrocarbon exploration and
development.

Current factors affecting the habitat

Despite theremotenature of this habitat from the coast
thereis concern regarding the degradation by inputs of
contaminantsresultingindirect toxicity, eutrophication
andincreasesinturbidity. Thebioaccumulation of long-
lasting compounds is a particular area of concern.
Contaminants reach offshore environmentsin anumber
of ways:

direct discharges include dumping, tank
washings, accidenta spillsand cooling waters
from shipping;

trangported contaminantsmay originatefrom
sewage and licensed chemica outfalls,
discharges from nuclear facilities, cooling
watersfrom power plants, riverineinputs of
industrial effluents, sormdrains, agricultural
run-off, soil and waste tip erosion and
leachates;

aerial inputs particularly of certain heavy
metalssuchaslead, mercury and agricultural

sprays;

leachates of biocides and anti-fouling
substances (eg tri-butyl tin- TBT) and other
hormonal disruptors;

hydrocarbon spills during exploration and
exploitation;

discharges of drilling cuttings from
hydrocarbon installations;

garbage, flotsam, jetsam and lagan;

Fishing activities which lead to:

over-exploitation;

disruption of food-webs directly or viaeffects
of discards.

Aggregate extraction creates semi-permanent
depressions in the sea-bed, which may alter its
sedimental ogical characteristicsand canbeparticularly
damaging to spawning grounds.

Pipeline and cable laying.

mechanical modification of seabed habitats;
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Past dumping activities, notably of industrial materials,
miningtailings, munitions(notably Beaufort'sDyke), and
radioactive waste discharges (pipelinedischargesfrom
Sdllafield (Cumbria) continueto betraced around the
north of Scotland and into the North Sea and
dischargesfrom Le Hague (Cherbourg peninsula) are
carried through the Strait of Dover). Dumping of
industrial wasteswas licensed at numerous shelf-sea
sites until the early 1980s.

Introductions of exotic (non-native) speciesviabalast
waterswill mainly influenceinshorewaters, but some
pecies have spread throughout our shelf seas, such as
thelndonesian diatom Biddul phia sinensiswhichwas
first reported from UK watersin 1903.

Current action

Legal status

Thereareno naiondly or internationdly protected Sites
in this area of sea. The UK is able to explore and
exploit resourceswithin the areawhich forms part of the
UK Waters, but it is also responsible for conserving
and managing these resources.

National provisionsinclude:

control of dumping a seaby licencesissued
under the Food and Environment Protection
Act, part |1, 1985;

the licensing of the exploration for, and
exploitation of, hydrocarbon resourcesin the
UK Waters by the Department of Trade and
Industry (DTI). Many licences for
hydrocarbon exploration were awarded
under the 17th and 18th licensing rounds, and
‘out of rounds awards, in new offshore
areas. New industrial activity in offshore
waters which is likely to have significant
effects on the environment or which are
above certain thresholds, will require an
environmental statement. This alows any
such effects to be assessed before
Government consent can be given to a
project.

International legislation and agreements include:

the 1982 UN Convention on the Law of the
Sea, which was ratified by the UK in 1997
and which provides a framework for the
regulation of al ocean space. It also setsout
responsihilities of coastal nationsfor marine
habitats and wildlife. Other international
agreements tend to focus on specific
activities/uses of themarine environment, or



are concerned with particular geographic
areas;

the London (Dumping) Conventionwhichis
concerned with the protection of themarine
environment from pollution from ships,
aircraft and man-made structures and
resultingfromnormal operations(ienot from
deliberate dumping). It coversawiderange
of substances with some, generaly
biodegradable or innocuous bulky,
substancesspecifically excluded. Itincludes
aban on incineration at sea;

the MARPOL Convention which covers
pollution from shipping and includes
provisonsfor identifying Particularly Senstive
Sea Areas and Specia Areas, where
stronger regulations to limit ship-based

pollution apply;

the Odo and Paris Conventions (OSPAR)
which amto prevent pollution of themarine
environment of thenorth-east Atlanticfrom
land-based sources, and from dumping from
shipsand aircraft. Unlikethe previoustwo
conventions, which areglobal, theseareonly
regional but cover awider range of sources;

the EU Common Fisheries Policy whichis
amed at the management of thefish stocksin
the UK Waters, dongwith those of other EU
coastal states;

the UN agreement on Straddling Stocks
which is aimed at achieving the holistic
management of migratory stocks;

the EC Habitats Directive which placesthe
UK under an obligationto provideprotection
for marinehabitatswithin the 12 nautical mile
limit of territorial waters. However, the
interpretation that the Habitats Directive
applies only to territorial waters and not to
the Exclusive Economic Zone of EU
countries, issubject to periodicbut continued
challenge from some sectors;

the Internationa Whaing Commission which
has banned the commercid exploitation of
whales;

the Bonn Conventionwhichamstoimprove
the statusof al threstened migratory species
through nationd and internationa agreements
between range states of particular groups of
species. For example the Agreement on the
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Conservation of Small Cetaceans in the
Baltic and the North Sea (ASCOBANS).

Many other nationad andinternationa requirementshave
an indirect effect on the quality of the offshore shelf
sediment by regulating matters such as ship
construction and other safety issues.

Management, resear ch and guidance

There are no marine reserves associated with offshore
sediments, nor are there any initiatives associated
specifically with sedimentary offshoreareas. Pelagic
species such as cetaceans, turtles, seals and basking
shark are targeted by conservation measures, and
catchesof exploited speciesareregulated through the
Common Fisheries Policy (CFP). Knowledge of the
distribution of species in these offshore areas is
inadeguate and there have been few attemptsat either
conducting systematic surveysor compiling databases
of digtributions. Hence, it isdifficult toidentify areasin
which changeshaveoccurred, or habitat typesthat may
beeither fragileor vulnerable. Thislack of information
has been highlighted in the Environmental Screening
Reports produced for the 17th Offshore Round
licensing tranches for hydrocarbon exploration and
production on the seabed.

P ankton communitieshavebeen well characterised by
several decades of monitoring achieved by the
Continuous Plankton Recorder Survey, which have
revealed long-term cycles of variation in plankton
communitiespossibly relatedto a70-year cycleinthe
North Atlantic. Systematic sampling and recording of
the benthos of the North Sea has been co-ordinated by
the North Sea Task Force during the last few years,
and studieshave beentargeted at i dentifying theimpact
of the hydrocarbonindustry on benthic ecosystems. No
comparable effort has been achieved inthe South-west
Approachesor the Hebridean Shelf despitethe recent
expangon of theoil explorationinthe 'Atlantic Frontier'.

Thislack of information isinhibiting investment in
programmes which can provide a basis for rational
management of these sediment communities. The ICES
Advisory Committee on Fishery Management points
out that themgjority of exploited speciessuffer declining
spawning stocks and high fishing mortalities. The
almost universal recommendation is that fishing
mortalitiesmust be substantialy reduced (by 20-40%)
for most stocks. The controversy over the industrial
fishing take of sand edl's, mostly from asmall ares, the
WeeBankie (offshore of theFirth of Forth), amounting
to nearly 1% of total global catch of fish, brings into
guestion the effectiveness of the methods used in
assessing the impact of the fishing on the wider
ecosystem. Not the least of these concerns is the
interaction such fisheries have on other dependant
species, eg piscivorous birds.
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The intensity of fishing activity inhibits scientific
observations requiring moorings and the long-term
deployment of instruments on the seabed.
Consequently, basic data needed for effective
management and monitoring impacts of long-term
climate change are not being gathered asintensively as
might be desired.

A full description of pipelinesand cablesisgiveninthe
Mariners Handbook published by the Hydrographic
Office, and the Sea Fish Industry Authority (SFIA)
providesafree serviceto thefishingindustry, plotting al
pipeline and cable routesin UK waters on the SFIA
Kingfisher Charts.

Conservation direction

Maintain the extent and quality of offshore shelf
sediment habitatsin the UK Waters, including the full
diversity of communities.

Measures to be considered include:

a case for ‘no-take' reserves to conserve
spawningstocksand reducefishing mortality
of commercia species. Thiswill ensurethat
sufficient areas of seabed remain undisturbed
so that representative examples of seabed
communities receive adequate protection.
Additionally thiswill provide areas where
baseline scientific study and observation can
be conducted without hindrance;

the development of guidelinesto ensurethat
site surveys of areas to be explored and
exploited by thehydrocarbonindustry collect
adequate basdlinedata. This data should be
used to underpin futuremonitoring around the
Stes. Operationsshould dso bedesignedin
such away as to minimise impacts;

support by the UK government for the
implementation of Annex V to the Odo and
Paris Convention (OSPAR);

carry out systematic surveys of UK shelf
waters similar to those conducted in the
North Sea and make the data freely
available. Novel data sources such as the
sound records from defence hydrophones
should be exploited;

compileaninventory of materialsdumpedin
the past and survey afew key sitesto assess
what impact the Stes till have on the ecology
of the vicinity.
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reducetheenvironmenta impact of fisheries,
including the extent of discardsand the size of
by-catches of non-target species;

continueattemptstoimprovewater quaity in
the UK shelf seas, by reducing discharges
from shipsand shorefacilitiesasmuch asis
practical, and also examining ways of
reducing aerial inputs;

curtail the manufacture and use of organic
molecules that persist in the marine
environment;

continue the development of controls
preventing introduction and spread of exatic
Species;

seek the establishment of an
interdepartmental committeeto co-ordinate
all aspects of coasta and shelf seas
management and protection;

support al actions to minimise shipping and
offshoreaccidentsthrough safety procedures
and response planning.

Priority habitatsin thisbroad habitat

Withinthisbroad habitat, the following priority habitat
hasbeenidentified for which aspecific habitat action
plan has been prepared:

! sublittoral sandsand gravels(to bereported
againsttheinshoresublittora sediment broad
habitat).
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Continental shelf slope
Habitat Statement

Current status

Shelf dopeisthe band of seabed that dopes steeply
down from the edge of the continental shelf (the shelf
break), at about 200 m depth, to the deep ocean floor
at between 1000 m and 2000 m depth. The habitat
includes both the seabed and the overlying water. UK
Wetersincludesthree areas of the European shelf dope
which have sharply contrasting characteristics:

a very smal area in the South-West
Approachesto thewest of Little Sole Bank
where the continental margin has many
canyons,

the Rockall sub-region bordering the Rockal
Trough and the Main/Hebridean Shelf. In
the south of this sub-region, the lower
boundary to thedopeisat adepth of around
2000 m but further north to west of St Kilda
it levels off at about 1000 m. At the shelf-
break, sediments are predominantly sand
but, below depths of 1000 m, where bottom
currents tend to be weaker, they become
progressively muddier andricher ininorganic
carbon. Thedopeisintermittently scarred
withtheresultsof masswasting events, most
dating from the Flioceneand Pleistocene eras
(the last five million years). Between the
Hebrides Terrace Seamount and the shelf-
break inthe south of the Rockall sub-region,
the slope is carved into numerous small
down-dlope channels and gullies some of
which are partialy buried. To the north of
the seamount is the Barra Fan, a deltaic
structure probably laid down during glacial
periods of low sealevel. Along the shelf-
break to the west of St Kilda there are
morainesand just to the south of the Wyville-
Thomson Ridgeisthe SulaSgeir Fan, which
also hasamorainic ridge at itshead and is
covered with a series of channels and
partialy buried gullies;

the Shetlandssub-regionwhichincludesall
UK Waters in the Faeroes-Shetland
Channdl. Inthissub-regionthedopemainly
congstsof debrisflowsandglacid deposits,
and is subject to contour-current
sedimentation. In the far north of the UK
Waters, thedopejust impingeson the North
Sea Fan.
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Hydrographically the habitat isdominated by the dope
current. Theaxisof thiscurrent isat adepth of around
500 m. It flows polewards at speeds of about aknot,
transporting warm North Atlantic Central Water
(originating in the Bay of Biscay) over the Wyville-
Thomson Ridge and through the Shetland sub-region
into the Norwegian Sea. At adepth of 600 min the
Rockall sub-region, water temperaturesare still quite
high at around 7EC and thereisa sdinity maximum of
Mediterranean water origin. Inthe Shetland sub-region
water temperatures drop rapidly to less than OEC
below about 550 m, the sill depth of the Wyville-
ThomsonRidge. Consequently thefaunaliving deeper
than 550 misbored in the Shetland sub-region and
temperate in the Rockall sub-region.

Primary productivity (the growth of phytoplankton) in
the region follows a seasona succession that istypical
of temperatelatitudes. Itislow duringthewinter when
day lengths are short and the upper water column is
mixed to depths of several hundred m. Between spring
and early summer, aswesther conditionsmoderateand
day length and solar radiation increase, theupper few
tens of m of the water column become thermally
stratified. Phytoplankton ceasesto be either light- or
nutrient-limitedand somespecies, particularly diatoms,
grow rapidly. A spring bloom developsrapidly using
upall theavailablenutrients. Thegtratificationinhibits
replacement by vertica mixing, so the bloom collapses
Heavy deposition of phyto-detritususudly followsthe
collgpse of the bloom and stimulates amarked seasond
response in the seabed communities.

Post-bloom, productivity remains at arelatively low
level throughout the summer until autumnal sormsbegin
to erode the stratification. When the early storms do
not totally disrupt thisstratification, thereisashort-lived
autumnal bloom before the onset of winter conditions.
Along the shelf-bregk thereis afront between shelf
(neritic) and oceanic waters. Oceanic frontsare sites of
enhanced productivity because nutrientstend to be re-
supplied to the euphotic zone by upwelling. Another
important process enhancing productivity at the shelf-
bresk, particularly in the South-West Approaches, is
the generation by tidal oscillations of packages of
internal waves (solitons) which break, under certain
circumstances, vertically mixing thewater. Theshelf-
break front marks a sharp change in the species
composition. Offshorethereisamarked increasein
speciesrichnessin benthic and pelagic communities,
andthemean sizeof phytoplankton generally becomes
smaller.

The high production of plankton at the shelf-break
makeit animportant feeding ground for large shoa s of



16

17

18

21

fish, flocks of oceanic birds and cetaceans. Severa
commercially exploited fish species spawn aong the
shelf-breakincludingmackerel Scomber scombrusand
blue whiting Micromesistius poutassou. Large
cetaceans tend to follow the line of the shelf-break
during their seasonal migrations.

Species richness in both pelagic and benthic taxa
increases with depth reaching amaximum at 1000 to
2000 m, despite community biomass generally
decreasing by an order of magnitude from the
shallowest depths. However, the decline in benthic
biomassiserratic and high concentrations of biomass
occur especialy where internal wavesresult in re-
suspension and a localised increase in suspended
material. Colonies of the cold water coral Lophelia
pertusa and other species of cold-water corals occur
along the slope. In the Rockall Trough and South-
West Approaches these occur at depths of about 500
m, but in the Shetland subregion they are shallower.
About 250 other species have been identified living
with the corals on the Faeroes dope, and about 400 in
the Porcupine Seabight near the South-West
Approaches.

The sharp contrasts in the hydrographic regimes
betweenthe Rockall and Shetland sub-regionsresultin
the faunas at more than 550 m depth being totally
digtinct on either side of the Wyville-Thomson Ridge.
Norwegian Seawater cascadesover thesill and down-
dopeinto the head of the Rockall Trough, causing
significant seabed eroson down the flanks of the Ridge
and the Ymir Rise. Studies from the Rockall sub-
regionindicatethat thereisabathymetric success on of
benthic species with depth. The numbers of fish
species caught risesto amaximum at adepth of 1000
m, and then declines dowly into deeper water. Mean
body size and longevity tend to increase with depth,
whereasfecundity declines. Consequently deeper-living
species are more susceptible to over-exploitation.

A fishery for orange roughy Hopl ostethus atlanticus
began in 1991 but already stocks of thislong-lived,
dow-growing, low fecundity specieshavefdlen to near
extinctionlevels. Other speciescaught regularly include
blue ling Molva dypterygia, roundnose grenadier
Coryphaenoides rupestris and avariety of deep-sea
sharks(including Centrophorusspp, Centroscymmus
spp and Etmopter us spp).

Current factor s affecting the habitat

Thefollowing factors have been identified as possible
influences on the quality of this habitat:

! fishing has extended into deep water as
stocks on the shelf have dwindled. Some
trawling and lining has been conducted for
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demersal speciesto depths of 1000 to 2000
m. Thereislittleregulation of thisactivity at
present and some species have been driven
to very low stock levels;

input of contaminants and discarded
materials from shipping. This is being

reduced but monitoring is difficult offshore;

theenvironmental impactsof aerial sources
of contaminants offshore is not known;

the most recent potentia threat posed by the
development of the Atlantic Frontier oil
fields. Thiswill cause contamination and
disturbance to the seabed and will also
increase the risk of oil spills.

Current action

Legal status

Thereareno nationdly or internationally protected sites
in this area of sea. The UK is able to explore and
exploit resourceswithin theareawhich forms part of
the UK Waters, but it is aso responsible for
conserving and managing theseresources. However,
international legidationand agreementshaveamajor
influence onthemanagement measureswhich can be
introduced by the UK.

National provisionsinclude:

the control of dumping at sea by licences
issued under the Food & Environment
Protection Act, part 11, 1985;

the licensing of the exploration for, and
exploitation of, hydrocarbon resourcesinthe
UK Waters by the Department of Trade
and Industry (DTI). Many licences for
hydrocarbon exploration were awarded
under the 17th licensing round in new
offshoreareas. New industrial activity in
offshore waters which is likely to have
significant effects on the environment or
which are above certain thresholds, will
require an environmental statement. This
alowsany such effectsto beassessed before
Government consent can be given to a
project.

International agreements and regulations include:

! the 1982 UN Convention onthe Law of the
Sea, which wasratified by the UK in 1997
and which provides a framework for the
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regulation of dl ocean space. It aso setsout
respongbilitiesof coasta nationsfor marine
habitats and wildlife;

theL.ondon (Dumping) Conventionwhichis
concerned with the protection of the marine
environment from pollution from ships,
aircraft and man-made structures and
resulting fromnormd operaions (ie not from
deliberate dumping). It coversawiderange
of substances with some generally
biodegradable or innocuous bulky
substancesspecifically excluded. Itincludes
aban on incineration at sea;

the MARPOL Convention which covers
pollution from shipping and includes
provisions for identifying Particularly
Sensitive Sea Areas and Specia Aress,
wheredronger regulationsto limit ship-based

pollution apply;

the Odo and Paris Conventions (OSPAR)
which aimto prevent pollution of the marine
environment of the north-east Atlantic from
land-based sources, and from dumping from
shipsand aircraft. Unliketheprevioustwo
conventions, whichareglobal, theseareonly
regiond but cover awider range of sources,

the EU Common Fisheries Policy whichis
amed at the management of thefish socksin
the UK waters, dong with thoseof other EU
coastal states;

the UN agreement on Straddling Stocks
which is aimed at achieving the holistic
management of migratory stocks;

theInternationa Whaing Commissionwhich
has banned the commercia exploitation of
whales. Not al nations agree with these
measures, for example Norway continuesto
catch minke whales;

the Bonn Convention which amsto improve
thegatusof all threstened migratory species
through national and international
aggreements  between range states of
particular groupsof species, for examplethe
Agreement on the Conservation of Small
Cetaceans of the Baltic and North Sea
(ASCOBANYS);

Many other national and international requirements
have anindirect effect on the quality of the oceans by
regulating matters such as ship congtruction and other
safety issues.
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Thereareno nationdly or internationally protected Stes
in this area of the sea. However, OSPAR is
developing apolicy for applying nature conservation
measures throughout the north-east Atlantic.

Management, resear ch and guidance

Recent globa change-related research hasclarified the
pivotal role of the marine environment in our life
supporting system and as acomponent of the Earth’s
climate system.

Thereislittle management of the fisheriesfor the deep-
livingfish speciesintheregion, with theresult that many
species are in danger of over exploitation. Some of
these deep-living species are so over-fished that the
International Council for the Exploration of the Seas
(ICES) isrecommending substantial reductionsinthe
fishing industry.

Scottish marine and fishery laboratories have over a
century of experiencein carrying out ock assessments
and conducting hydrographic surveystoinvestigatethe
rel ationship between fish recruitment and variationsin
ocean currents. During the last 20 years Dunstaffnage
Marine Laboratory (DML) has been collaborating in
the hydrographic surveys, often in association with
European laboratories. DML biologists have carried
out one of a very few long-term investigations of
benthic communities, in their studies of the Rockall
Trough. A component of a major research project
aong the Hebridean margin studying cross-dope fluxes
has been conducted by the Natural Environmental
Research Council as part of the Land Ocean
Interaction Studies programme.

The hydrocarbon industries havecarried out extensive
surveys of the biology and geology of the doperegion
inthevicinity of theWest Shetlandsailfield. Thesewill
provide baseline data needed to assess changes that
may result from the devel opment of the dil-fields, if the
dataare placed in the public domain and future routine
monitoring is carried out to assess any impacts.

Conservation direction

Thereisaneed to:

improve co-ordination and co-operation
between government departments and
agencies,

reduce fishing mortality of thefish stocksin
thed operegionstothelevel recommended
by ICES;
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reduce the inefficient exploitation of fish
stocksresulting from policiesthat encourage
discards and fishing practicesthat result in
by-catches of non-targeted species,

consider designating part of thedoperegion
asano-teke reservein which therewill beno
fishing or non-living resource extraction to
provide: a refuge for exploited stocks; a
source for future recruitment for any sope
areasimpacted by industria exploitation; a
control baseline area for monitoring; and
areas where scientific observations can
continue to be conducted without
interference;

encourage OSPAR initseffortsto develop
conservation measures for the north-east
Atlantic;

survey hiologically and chemically one or
more of the scuttled ships loaded with
chemical warfareweaponsin dopewaters,
to ascertain what detectable impacts they
may still be having on the surrounding
environment;

place monitoring data in the public domain.

Priority habitatsin thisbroad habitat

Withinthisbroad habitat, thefollowing priority habitat
hasbeen identified for which aspecific habitat action
plan has been prepared:

Lophelia pertusa reefs.
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Oceanic seas

Habitat Statement

Current status

The area of oceanic seas beyond the continental dope
withinthe UK Watersisrestricted to theregiontothe
north and west of Scotland. It coversthe northern half
of theRocka| Trough which reaches amaximum depth
of 2450 m on the southern boundary, and then shoals
both westwards towards the Rockall Bank and
northwards towards the North Feni Ridge and the
Whyville-Thomson Ridge. Much of theRockall Bank is
more than 200 m deep. Rockall itself projects 22 m
above the surface, but for much of the time it is
obscured by breaking seas. Other bathymetric features
include:

the Anton Dohrn Seamount in the centre of
the Rockall Trough,

the George Bligh Bank and the eastern end
of the Hatton Bank to the north of Rockall
and flanked by the North Feni Ridge,

the Rosemary Bank to the north-east of
Rockall.

Thehabitat includesboth thewater column (from the
surface to the seabed) and the underlying seabed. An
awareness of the complex movementswithinthiswater
columnisessentia to understanding the ecology of the
region.

The surface waters are dominated by two flows of
Atlanticwater entering thearea. One, from the south-
west, consistsof the Slope Current flowing along the
eastern flank of the Rockall Trough with awesker flow
through the middle of the Trough. The second comes
fromthelceland Basin flowing south-east betweenthe
Rockal Bank and the FaeroesBank. Thesetwo flows
converge and exit the area northwards over the
Whyville-Thomson Ridge and into the Norwegian Sea.
These flows are variable because they are strongly
influenced by thedifference in atmospheric pressure
between the Icelandic Low andthe AzoresHigh (the
North Atlantic Oscillation Index) which varies on a
number of time scales up to 70 years.

Bottomwater entersthe Rockall Trough from several
sources. Occasiona cascades of very cold Norwegian
Seawater spill over the sill of the Wyville-Thomson
Ridge and exit the areaa ong the eastern flank of the
Rockall Bank. At the bottom of the Rockall Troughis
water which originates in the Labrador Seaand may
have taken up to 10 yearsto spread eastwardsinto the
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Trough. Another type of deep water that occursisrich
in dissolved silicate, and originates as the Antarctic
Bottom Water. At depths of around 1000 m in the
Rockall Trough aweak salinity maximum is produced
by remnants of high salinity water that spillsout of the
Mediterranean viathe Straits of Gibraltar.

These water movements transport pelagic communities
into the area from widely different sources with the
communities strongly influenced by gradients of
temperature, light intensity, food availability and
hydrostatic pressure within the water column. Asa
result they arevertically zonedinto epipelagic (0-250
m), mesopelagic (250-1000 m) and bathypelagic
communities (deeper than 1000 m). Many pelagic
speciesundertakeextens vevertical migrationsdaily,
seasondly or during their development. Many benthic
species have adispersive phasein their life-cycle by
having planktonic larvae.

Primary production (the growth of phytoplankton)
occursonly inthe upper 50-100 m, and is dependent
ontherebeing sufficient light and nutrientsavailablein
the surface waters. Primary production undergoes a
strong seasond cycleand hasamagjor influenceonthe
ecology of thewater column and theunderlying seabed
communities. A spring bloom in production occurs
around late May/early June, but its exact timing is
influenced by the weather patterns affecting solar
radiation and the strength and frequency of storms.
Fromyear to year thetiming fluctuatesunpredictably by
severd weeksand iscritical in determining the size of
the pesk in productivity. In summer, dense blooms of
the coccolithophorid Emiliania huxleyi often cover the
ocean surface over much of the area. These blooms
haveavery highreflectance sothe swirlsand eddies of
the surfacecirculation can clearly be seenin satellite
images.

Phytoplankton from primary production providesfood
for thegrowth of zooplankton (secondary production),
and the sedimentation of particles and aggregates
produced by primary and secondary production
transmits near-surfacevariationsdown to the seabed.
Thequality of the organic material produced and the
quantities of organic matter that eventually reach the
seabed is determined by the strength of the spring
bloom in production, and the variability is amajor
determinant of thewideand unpredictablefluctuations
in recruitment of anima populations including
commercia fishes.

Large scale eddiesin the water, mostly 100-200 kmin
diameter, areanother significant sourceof variability.
These eddies are and ogous to atmospheric cyclones
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and anticyclones, but contain far more dynamic energy
and so can persist for uptotwo years. They generaly
develop from meanders along fronts between
contrasting water typesand so transport assemblages
of pelagic animals into regions where they do not
usually occur.

Seasonal cycles have a magjor influence on the
behaviour of many mobile species. Cetaceans and
variousfish speciesmigratethroughtheregiontaking
advantage of the optimum feeding and temperature
conditions. Many planktonic species, dthough unable
to undertake horizonta migrations, underteke extensive
vertical migrations to overwinter in deep water.

The benthic communities respond to the varying
characteristics of the substrata. Even where strong
bottom currents erode away mobile sediments, hard
rocky substrata are rare; sunken wrecksare often the
only hard substrata available over wide areas of
seabed. The grain size of the sedimentsisrelated to
water depth and the local geological origins. The
deeper sedimentsare generaly finer and contain more
clay. Inthe Rockall Trough sediments at depths of
2000 m have higher organic and inorganic carbon
contents than at 1000 m.

Rockall Bank is composed of continental rocks and
sands, draped in places with sediments of pelagic
origin. Wherebottom currentsarestrong, suchasalong
its steep eastern boundary, turbidity is high and the
strongly erosional environment leaves only coarse
sandy sediments. Similarly, over the summit of the
Bank wave action and strong tidal flows keep fine
material in suspension leaving coarse sands. The
isolated see-mounts are volcanicin originand the extent
towhichthey are draped with pelagic sedimentsvaries
with the local hydrographic regime.

M aximum speciesrichnessin both pelagic and benthic
communitiestendsto occur at depths of between 1000
and 2000 m. Since the areais a confluence of waters
originating from diverse sources, it is populated by
communitieswhich areamix of boredl and temperate
faunas. Wherethe bottom currentsaregeneraly dow,
fine-grained and relatively organic-rich sediments
accumulate and the bottom communities are dominated
by deposit feeders such as holothurians. Where the
currentsare sronger, finematerid iskept in sugpension
(or resuspended) and suspens on-feedersaredomi nant,
epecidly wherethereisahard substrate on which they
cananchor. Many deep-living demersal fish, including
commercidly exploited specieslikethe orange roughy
Hoplostethusatlanticus and the roundnose grenadier
Coryphaenoidesrupestris, rely predominantly on prey
from the water column rather than from the benthos.
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Current factor s affecting the habitat

Numerous ships containing awide variety of cargoes
were sunk inthe areaduring both World Wars. Inthe
period 1946-1957, 11 redundant vessels containing
chemica warfare munitions were scuttled at depths
ranging from 800to 2500 minthe Rockall Trough. No
deleterious effects have been reported, but no
environmental monitoring of these wrecks has ever
been carried out.

Transport of water-born contaminants across the
continenta shef istrivid asmost substances discharged
from land are deposited in estuaries and inshore waters.
Conseguently contaminantscome predominantly from
ships or the atmosphere. However, operational
discharges from ships have been reduced and most
intentional dumping has now been banned. The
prevailing south-westerly winds keep aerid inputsfrom
the UK and continental Europe to aminimum but will
increase those from North America. Aeria inputs of
lead derived from car exhaustshave been reduced over
thelast decade, but aretill substantially higher inthe
Northern Hemigpherethanin the Southern Hemisphere,

Hydrocarbon explorationistaking place on the eastern
flank of the Rockall Bank. Thisexploration and any
subsequent production will betechnically challenging
because of the extreme wind and wave conditions
experienced over the Rocka | Bank and the strength of
the deep currents associated with the Norwegian
overflow water. These developments may therefore
give rise to new sources of pollution.

Fishing activity ismoderately highintheregionbut, as
shelf stocks and quotas are reduced, greater effort is
being expended on catching deep-water species. Little
information is available on which to base rational
conservation of these fish stocks.

Current action

Legal status

Thereareno nationdly or internationally protected sites
in this area of sea. The UK is able to explore and
exploit resourceswithin theareawhich forms part of
the UK Waters, but itisa so reponsiblefor conserving
and managing theseresources. However, internationa
legidation and agreementshaveamajor influenceon
the management measureswhich can beintroduced by
the UK.
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National provisionsinclude:

control of dumping at seaby licencesissued
under the Food & Environment Protection
Act, part I1, 1985;

the licensing of the exploration for, and
exploitation of, hydrocarbonresourcesinthe
UK Waters by the Department of Trade and
Industry (DTI). Many licences for
hydrocarbon exploration were awarded
under the 17th licensing round in new
offshore areas. New industrial activity in
offshore waters which is likely to have
significant effects on the environment or
which are above certain thresholds will
require an environmental statement. This
dlowsany such effectsto be assessed before
Government consent can be given to a
project.

International agreements and regulations include:

the 1982 UN Convention onthe Law of the
Seawhich wasratified by the UK in 1997
and provides aframework for the regulation
of al ocean space. It also sets out
respongbilitiesof coastal nationsfor marine
habitats and wildlife. Other international
agreements tend to focus on specific
activities/usesof the marine environment, or
are concerned with particular geographic
areas;

theL.ondon (Dumping) Conventionwhichis
concerned with the protection of the marine
environment from pollution from ships,
aircraft and man-made structures and
resulting fromnormd operaions (ie not from
deliberate dumping). It coversawiderange
of substances with some, generally
biodegradable or innocuous bulky,
substancesspecifically excluded. Itincludes
aban on incineration at sea;

the MARPOL Convention which covers
pollution from shipping and includes
provisions for identifying Particularly
Sensitive Sea Areas and Specia Aress,
wheregronger regulationsto limit ship-based

pollution apply;

the Odlo and Paris Conventions (OSPAR)
which aimto prevent pollution of the marine
environment of the north-east Atlantic from
land-based sources, and from dumping from
shipsand aircraft. Unliketheprevioustwo
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conventions, whicharegloba, theseareonly
regiona but cover awider range of sources;

the EU Common Fisheries Policy whichis
amed at themanagement of thefish gocksin
the UK waters, dong withthose of other EU
coastal states;

the UN agreement on Straddling Stocks
which is aimed at achieving the holistic
management of migratory stocks;

the EC Habitats Directivewhich placesthe
UK under an obligation to provide protection
for marinehabitatswithinthe 12 nautical mile
limit of territorial waters. However, the
interpretation that the Habitats Directive
appliesonly to territoria waters and not to
the Exclusive Economic Zone of EU
countries, is subject to periodic but continued
challenge from some sectors;

the Internationa Whaing Commissonwhich
has banned the commercia exploitation of
whales;

theBonn Conventionwhichamstoimprove
thegtatus of dl threatened migratory species
through nationa andinternationa agreements
between range states of particular groups of
species, for examplethe Agreement on the
Conservation of Small Cetaceans in the
Baltic and the North Sea (ASCOBANS).

Many other national and international requirements
have anindirect effect on the quality of the oceansby
regulating matters such as ship congtruction and other
safety issues.

Management, resear ch and guidance

Considerable hydrographic research has been
conductedinthisregion. Fishery researchinthe past
has focused on the effect of changesin the Rockall
Trough and Faeroes-Shetland Channel onthefishing
grounds in the northern North Sea. However,
investment in research hasdeclined inrecent yearsand
most effort isnow devoted to stock assessments. The
Natural Environment Research Council (NERC) has
co-ordinated anumber of research programmesjointly
conducted by universitiesand research ingtitutesinto
oceanic processesinthearea, but lessemphasisisnow
placed on supporting oceanic research by NERC. A
similar trend has occurred in the Framework
programmes of the EU. The Marine, Science and
Technology (MAST) programme specifically targeted
marine research, but in the next Framework
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programme the criteria are broader and do not
specifically target marine problems.

Conservation direction

Maintain the extent and quality of oceanic habitatsin
the UK Waters, including the full diversity of
communities.

Measures to be considered include:

encouraging research to rectify the genera
lack of biological knowledge about the
region and to prepare guidelines for the
design of environmenta impact assessments
and monitoring  programmes  for
developmentsin the areg;

monitoring the impact of developments on
habitats, communitiesandwildlife, andtaking
remedial action if appropriate;

establishing protected areaswherethesewill
benefit the conservation of oceanic species
and habitats.

Priority habitats and species in this
broad habitat

Within this broad habitat, action plans have been
prepared for the following species:

baleen whales;

toothed whales;

dolphins;

turtles;

basking shark Cetorhinus maximus;
commercia fish species;

deep-water fishes;

harbour porpoise Phocoena phocoena.
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Annex 1. List of abbreviations and acronyms

ASCOBANS
ASSI
CcC
CCw
CEC
CFP
CITES
DANI
DCMS
DCS
DETR
DfEE
DfID
DTI

EC
EHS
EIA
EMP
EN

ESA

FC

FE

FRS
HMCE
ICES
ICESACFM
IUCN
IWC
JNCC
LA
MAFF
MARPOL
MNCR
MoD
NAW
NEAFC
NERC
NGO
NHM
NIO
NNR
NTS
OSPAR
RSPB
SAC
SAC (as actionee)
SE
SEPA

Agreement on the Conservation of Small Cetaceans of the Baltic and North Seas
Area of Special Scientific Interest (Northern Ireland)
Crofters Commission

Countryside Council for Wales

Crown Estate Commissioners

Common Fisheries Policy

Convention on the International Trade of Endangered Species
Department of Agriculture for Northern Ireland
Department for Culture, Media and Sport

Deer Commission for Scotland

Department of the Environment, Transport and the Regions
Department for Education and Employment
Department for International Devel opment
Department of Trade and Industry

Environment Agency

European Community

Environment and Heritage Service (Northern Ireland)
Environmental Impact Assessment

Estuary Management Plan

English Nature

Environmentally Sensitive Area

Forestry Commission

Forest Enterprise

Fisheries Research Services

HM Customs and Excise

International Council for the Exploration of the Sea
ICES Advisory Committee on Fisheries Management
International Union for the Conservation of Nature
International Whaling Committee

Joint Nature Conservation Committee

Local Authority

Ministry of Agriculture, Fisheries and Food
International Convention for the Prevention of Pollution from Ships
Marine Nature Conservation Review

Ministry of Defence

National Assembly for Wales

North East Atlantic Fisheries Commission

Nature and Environment Research Council
Non-governmental organisation

Natural History Museum, London

Northern Ireland Office

National Nature Reserve

National Trust for Scotland

Oslo and Paris Conventions

Royal Society for the Protection of Birds

Special Areaof Conservation

Scottish Agricultural College

Scottish Executive

Scottish Environmental Protection Agency
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SFC Sea Fisheries Committee

SFIA Sea Fish Industry Authority

SMP Shoreline Management Plan

SNH Scottish Natural Heritage

SPA Specia Protection Area

SSS Site of Special Scientific Interest (Britain)
TAC Total Allowable Catch

UKOOA UK Offshore Operators Association
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Annex 2. Action plan costings

Summary table showing estimated additional costs in £K per year for the first and second five years of each
Species Action Plan(not including republished plans)

1st fiveyears 2nd five year s
Mammals
Baleanoptera Baleen whales 669.8 663.4
Small dolphins 465.4 340
Toothed whales 3734 280.8
Reptiles
Marine turtles 173.1 75.5
Fish
Cetorhinus maximus Basking shark 170.8 167.6
Raja batis Common skate 184.2 180.8
Commercial marine fish 544.1 520.7
Deep-water fish 237.6 237.6
Molluscs
Atrina fragilis afan shell 8.3 344
Ostrea edulis Native oyster 161.9 132.9
Thyasira gouldi Northern hatchett shell 5.3 36
Sea anemones
Amphianthus dohrnii Sea-fan anemone 415 39
Coral
Eunicella verrucosa Pink sea-fan 47.3 9.7
Leptosammia pruvoti Sunset cup coral 38.9 325
Algae
Anotrichium barbatum ared aga 22 2.3
Ascophyllum nodosum ecad mackii abrown alga 36 7
Annual total (£K) 3179.6 2692.6
Total five year cost (EK) 15898 13463

Costs exclude 10% administration, and the contribution of agri-environment schemes which is being estimated

separately.
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Annex 3.

L ead Agencies/Departments

List of species and habitats, with Contact Points, Lead Partners and

Table 1, below, lists the Contact Points and Lead Partners for the species action plans published in this volume.

A list of species statements included in this volume is given in Table 2. Table 3

Agencies/Departments for the habitat action plans.

Table 1. Species Action Plans

lists the Lead

harbour porpoise

Species Contact Point Lead Partner
Mammals
Phocoena phocoena Department of the Environment, Joint Nature Conservation Committee

Transport and the Regions

single grouped plan for baleen whales

Department of the Environment,
Transport and the Regions

Joint Nature Conservation Committee

single grouped plan for toothed whales

Department of the Environment,
Transport and the Regions

Joint Nature Conservation Committee

single grouped plan for small dolphins

Department of the Environment,
Transport and the Regions

Joint Nature Conservation Committee

Reptiles

single grouped plan for marine turtles

Scottish Natural Heritage

Marine Conservation Society and
Herpetological Conservation Trust

Fish

Cetorhinus maximus
basking shark

English Nature

Wildlife Trusts, Shark Trust and World
Wide Fund for Nature - UK

Raja batis
common skate

Scottish Natural Heritage

Shark Trust

single grouped plan for commercial fish

Ministry for Agriculture, Fisheriesand
Food

Ministry for Agriculture, Fisheries andg
Food

Single grouped plan for deep-water fish

Ministry for Agriculture, Fisheriesand
Food

Scottish Executive

Molluscs

Atrina fragilis
afan shell

Environment and Heritage Service

Marine Conservation Society

Ostrea edulis
native oyster

English Nature

English Nature

Thyasira gouldi
northern hatchett shell

Scottish Natural Heritage

Scottish Natural Heritage

Sea anemones

Amphianthus dohrnii
sea-fan anemone

English Nature

Wildlife Trusts and World Wide Fund
for Nature - UK
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Species Contact Point Lead Partner

Edwardsiaivelli English Nature World Wide Fund for Nature - UK
Ivell’s sea anemone

Nematostella vectensis English Nature World Wide Fund for Nature - UK
starlet sea anemone

Corals

Eunicella verrucosa English Nature Wildlife Trusts and World Wide Fund
pink sea-fan for Nature - UK

Leptopsammia pruvoti English Nature Wildlife Trusts and World Wide Fund

sunset cup coral

for Nature - UK

Algae

Anotrichium barbatum
ared aga

Countryside Council for Wales

Countryside Council for Wales

Ascophyllum nodosum ecad mackaii
abrown aga

Scottish Natural Heritage

Plantlife
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Table2: Species Statements

Species name

Common name

Gammarusinsensibilis

lagoon sand shrimp

Clavopsella navis a brackish water hydroid
Funiculina quadrangularis aseapen

Syela gelatinosa aseasqguirt

Tenellia adspersa lagoon sea slug
Armandia cirrhosa lagoon sandworm

Chara baltica

Baltic stonewort

Chara canescens

bearded stonewort

Lamprothamnium papulosum

foxtail stonewort

Tolypella nidifica

bird’'s nest stonewort
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Table3: Lead Agencies/Departmentsfor the Habitat Action Plans

Priority Habitat Action Plan

L ead Agency/Department

Maritime cliff and slopes

Countryside Council for Wales

Coastal sand dunes

Scottish Natural Heritage

Machair Scottish Natural Heritage
Coastal vegetated shingle English Nature
Littoral and sub-littoral chalk English Nature
Sabellaria alveolata reefs English Nature

Coastal saltmarsh

Environment Agency

Mudflats

Environment Agency

Sheltered muddy gravels

to be determined

Sabellaria spinulosa reefs

English Nature

Tidal rapids

Environment and Heritage Service, Northern Ireland

Modiolus modiolus beds

Countryside Council for Wales

Seagrass beds Environment and Heritage Service, Northern Ireland
Maerl beds Scottish Natural Heritage
Saline lagoons English Nature

Mud habitats in deep water

Scottish Natural Heritage

Serpulid reefs

Scottish Natural Heritage

Sublittoral sands and gravels

English Nature

Lophelia pertusa reefs

Department of the Environment, Transport and the Regions
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