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Foreword

Information is vital for sound policy formulation. Decision
makers at national and local level need to know more than
just the scale, location and importance of natural resources
that are of value to humans. They have to understand how
human activities affect the value of those resources and how
to conduct those activities in an environmentally sustainable
way. This is true for virtually every activity that impinges
on the natural environment. In the coastal zone the
complexity of the relationships between the physical and
biological systems adds another dimension to the problems
of formulating management policy.

I am pleased, therefore, to be introducing the Coasts and
seas of the United Kingdom series. The Coastal Directories
project, of which this series of seventeen regional reports,
covering the whole of the UK coast, is an important product,
has brought together an encyclopaedic range of information
on our coastal resources and the human activities that are
associated with them. Amongst the topics covered are the
basic geology of the coasts around the United Kingdom and
measures taken for coast defence and sea protection, the
distribution and importance of the wildlife and habitats of
our coasts and seas, including fish and fisheries, and the
climate and sea level changes to which they all are subject.

In addition to the value of the information itself, the way
the project has been run and the data collected has made an
important contribution to the quality of the product. Awide
range of individuals and organisations concerned with the
conservation and use of the coastal margin have
collaborated in collating the information, their variety

Seton

The Earl of Selborne
Chairman, Joint Nature Conservation Committee

reflecting the extent of the interplay between the coastal
environment and human activities. These organisations
included the Ministry of Agriculture, Fisheries and Food,
the Scottish Office, The Department of the Environment
(Northern Ireland), the National Rivers Authority, the
Countryside Commission, the Welsh Office, the Department
of the Environment, the Sea Fisheries Committees, English
Nature, Scottish Natural Heritage and the Countryside
Council for Wales, together with local authorities, voluntary
conservation organisations and private companies (notably
those in the oil industry, through the UK Offshore Operators
Association). I am also pleased to be able to acknowledge
the contribution made by the staff of the Joint Nature
Conservation Committee. As the work has evolved since
the first meetings of the Steering Group in 1990, the value of
involving such a broad span of interests has been
highlighted by the extent to which it has allowed new
approaches and information sources to be identified.

The regional reports will be of value to all who live and
work in the maritime areas of the UK, where informed
management is the key to the sustainable use of resources.
The reports should become indispensable reference sources
for organisations shouldering new or expanded
responsibilities for the management of Special Areas of
Conservation under the EC Habitats Directive. In addition,
the reports will make an important contribution to the
implementation of the UK Biodiversity Action Plan.



How to use this book

These notes provide some general guidance about finding
and interpreting the information in this book.

Structure

The book is divided into ten chapters, each split into
sections containing summary data on the topics shown in
the Contents list. Chapter 2 provides a general physical
background to the region. Sections in Chapters 3,4 and 5
have been compiled to the following standard format:

¢ Introduction: presents the important features of the
topic as it relates to the region and sets the region in a
national context.

¢ Important locations and species: gives more detail on
the region’s features in relation to the topic.

* Human activities: describes management and other
activities that can have an effect on the resource in the
region.

¢ Information sources used: describes the sources of
information, including surveys, on which the section is
based, and notes any limitations on their use or
interpretation.

e Acknowledgements

* Further sources of information: lists references cited,
recommended further reading, and names, addresses
and telephone numbers of contacts able to give more
detailed information.

Sections in the remaining chapters all have the last three
subsections and follow the other elements as closely as
practicable, given their subject nature.

At the end of the book there is a list of the addresses and
telephone numbers of organisations most frequently cited as
contacts, as well as a core reading list of books that cover the
region or the subject matter particularly well. Finally there
is a full list of authors” names and addresses.

Definitions and contexts

The word ‘region’ (as in ‘Region 9’) is used throughout this
book to refer to the coastal and nearshore zone, broadly

defined, between the two points given in the title of this
book. The area covered varies between chapter sections,
depending on the form in which data is available. Coverage
is usually either coastal 10 km squares, sites within one
kilometre of Mean High Water Mark, or an offshore area
that may extend out to the median line between the UK and
neighbouring states. Inland areas of the counties concerned
are not included unless specifically stated.

‘Britain” here means Great Britain, i.e. including only
England, Scotland and Wales. ‘United Kingdom” also
includes Northern Ireland.

The term ‘North Sea Coast’, as used here, means the
coast of Britain covered by The directory of the North Sea
coastal margin (Doody, Johnston & Smith 1993): that is, from
Cape Wrath (longitude 5°W) along the east and south coasts
of Britain to Falmouth (again longitude 5°W), and including
Orkney and Shetland.

The “West Coast’, as used here, normally includes the
coast and seas from Falmouth to Cape Wrath along the west
coast of Britain. Only where explicitly stated have data for
the Isle of Man and/or Northern Ireland been included in
West Coast descriptions.

Sites within each chapter section are described in
clockwise order around the coast, incorporating islands
within the sequence. Maps and tables are numbered
sequentially within their chapter section; for example in
section 5.4, Map 5.4.1 is the first map referred to and Table
5.4.2 is the second table.

Throughout the book, the information given is a
summary of the best available knowledge. The sites
mentioned as important, the numbers and distributions of
species, archaeological features discovered and information
on all the other elements of the natural and man-made
environment are as known at December 1994, unless
otherwise stated. The fact that no information is presented
about a topic in relation to a locality should not be taken to
mean that there are no features of interest there, and fuller
details should be sought from the further sources of
information listed at the end of each section. Note,
however, that under the Environmental Information
Regulations (1992; Statutory Instrument No. 3240) you may
be asked to pay for information provided by organisations.
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Chapter 1 Overview

1.1 The Coastal Directories Project

Dr J.P. Doody

1.1.1 Introduction

Developing sound policies for coastal environmental
management depends on wide ranging contextual
information being available. Collecting such information is
always time-consuming and difficult, especially ensuring
that all relevant aspects are covered.

This problem is widely recognised. Nevertheless the
solution - amassing the encycopaedic knowledge required,
collating it in useable form and disseminating it to potential
users while the information is still current - has until
recently been too daunting a project for any single
organisation to tackle. However, with the help of
sponsorship from a large number of organisations and
support and practical help from many bodies, ranging from
government departments to voluntary organisations, and
using numerous experts as writers and consultees, the Joint
Nature Conservation Committee has undertaken to prepare
such a compendium of information for the coast of the
whole United Kingdom.

This undertaking - the Coastal Directories Project -
collates existing information on the United Kingdom and
Isle of Man coastal zone to provide national and regional
overviews of its natural resources and human activities, and
indexes more detailed sources of information. The project
uses a broad definition of the coastal margin that
encompasses all the main habitats from offshore waters
through to dry land, including any habitat forming part of
the functioning coastal system; in addition areas of former
tidal land now enclosed from the sea and lowland wet
grassland alongside tidal rivers are included. At times it can
be either unhelpful or impossible to set precise limits on the
geographic areas that need to be covered, for example in the
marine environment, such as when discussing fisheries or
sources of contamination. However, where possible,
coverage is of coastal 10 km squares, or sites within one
kilometre of Mean High Water Mark, or (for marine topics)
from the landward limit of high tides out to the median line
between the UK and neighbouring states. Inland areas are
not included unless specifically stated.

The relationships between the many and varied
components of the coastal zone, that is, between the
physical functioning of the zone, its biological components
and the human activities that take place there, are complex.
With this in mind, a wide-ranging approach to collating
coastal information has been adopted in the project;
information has been drawn from many sources, from
national databases and nation-wide published surveys to
the personal observations of field specialists and the
newsletters of amateur societies. The approach has also
served to highlight the interactions and interdependence
between the environmental components (and between the

various bodies and individuals) involved. This should help
to ensure that users of the information develop policies and
adopt strategies that secure the integrated, sustainable use
and management of the coastal zone while maintaining
biological diversity - a key element of Agenda 21 of the Rio
Earth Summit in 1992.

1.1.2 Origins and early development of the
project

The concept of providing integrated coastal information
took a long time to evolve into the Coastal Directories
Project. As early as 1984, the need for such data was
acknowledged at the first International Conference on the
Protection of the North Sea. In 1987, recognising the
significant gaps that existed in the scientific understanding
of the North Sea, the Second International Conference on
the Protection of the North Sea established the North Sea
Task Force (NSTF). Under the guidance of the International
Council for the Exploration of the Sea (ICES) and the Oslo
and Paris Commissions, the NSTF organised a programme
of study with the primary aim of producing a (mainly
marine) assessment of the North Sea (the North Sea Quality
Status Report (QSR)) by 1993.

At the second meeting of the NSTF, in 1989, the UK
suggested that the North Sea QSR should include
consideration of terrestrial habitats and species. This was to
involve the collection of information dealing with the
coastal margin of the North Sea (defined as being east of
longitude 5° West - i.e. from Cape Wrath in northern
Scotland around the North Sea and the English Channel
coasts to the Fal Estuary in Cornwall) and the collation of
this information into book form. A project was set up by the
Nature Conservancy Council (NCC) and, after 1991, the
Joint Nature Conservation Committee (JNCC), to produce
this information, with part funding from the Department of
the Environment (DoE). A small group was invited to steer
the project and to help identify information sources,
including the DoE, the Ministry of Agriculture, Fisheries
and Food (MAFF), the National Rivers Authority (NRA), the
Countryside Commission (CC), the Scottish Office (SO), the
Welsh Office (WO) and the country conservation agencies
(English Nature, Scottish Natural Heritage, Countryside
Council for Wales). With its help, a draft text was prepared
in 1990-91; the resulting Directory of the North Sea coastal
margin - the first product of the Coastal Directories Project,
as it was to become - was presented to Ministers at the
Intermediate Ministerial Meeting on the North Sea held in
Denmark in December 1993 (Doody et al. 1993).

The principal aims of the Directory were to produce “a
comprehensive description of the North Sea coastal margin,
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its habitats, species and human activities, as an example to
other North Sea states” (North Sea Task Force 1993), and
thus to help to ensure that terrestrial habitats and species
were considered in the QSR. In this it succeeded, and the
QSR, also published in 1993, included descriptions of
terrestrial habitats and species in several of the sub-regional
reports, together with comments on the human impacts on
the ecosystems.

The North Sea Task Force was wound up in December
1993, following completion of the North Sea QSR, and its
work is now carried on by a new Assessment and
Monitoring Committee (ASMO), under the 1992 Convention
for the Protection of the Marine Environment of the North
East Atlantic (the OSPAR Convention). This convention
requires that assessments similar to the North Sea QSR be
produced for all the constituent parts of the north-east
Atlantic, and for that area as a whole, by the year 2000. The
Celtic Seas, including the Irish Sea and the west coast of
Britain, are one of the first areas to be subject to assessment.

In the UK during the period 1990 - 1993 there was a
considerable upsurge of interest in the principles of coastal
management. For example, between November 1991 and
February 1992 the House of Commons Environment
Committee examined the issues for England and published
their report on Coastal zone protection and planning in March
1992 (House of Commons Environment Committee 1992).
This report, together with initiatives at UK and European
levels, encouraged a more integrated, local approach to
management issues. At the same time, as the work on the
Directory of the North Sea coastal margin proceeded, the
emphasis of the approach changed. The main aim had been
the collection of information, but gradually the process of
working with people to gather the data threw the spotlight
more on the benefits of a partnership approach and its value
for promoting coastal zone management, with which the
Coastal Directories Project became more directly linked.

1.1.3 Recent developments

These developments in coastal management fostered
interest in the Coastal Directories Project and increased
demand for information at a regional level, as well as at the
level of whole seaboards (the approach adopted for the
Directory of the North Sea coastal margin). Between 1992 and
1993, it was decided, therefore, to produce a West Coast
Directory to cover the remainder of the coast of Great Britain
and the Isle of Man and, by later agreement, Northern
Ireland, as well as a series of regional volumes to cover the
whole coast of the United Kingdom. Regions were defined,
wherever possible, by the current local or national
government coastal boundaries that most closely
approximated to the limits of major coastal process cells (see
section 2.4), to ensure that pragmatic management
requirements were matched by an ecologically coherent
information base. Seventeen regional volumes have been or
are being prepared: the areas that they cover are shown in
Map 1.1.1. Regions 1 - 10 cover the area of the Directory of
the North Sea coastal margin; Regions 11 - 17 deal with the
area of the West Coast Directory. These regional volumes
provide a more detailed level of information than the
Directory of the North Sea coastal margin, to help set each
region in a national context and facilitate the preparation of
regional plans. Discussions in the main steering group (see
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Map 1.1.1 Regions in the series. Region names are given in Table
1.1.2.

below) in January 1994 resulted in early completion of the
regional volumes, rather than the overview West Coast
Directory, becoming the priority.

Whereas work for the Directory of the North Sea coastal
margin was funded principally by the DoE and the
NCC/JNCC, it was decided to seek funding for the
extended project from a consortium of private organisations
and public bodies, including the original steering group
members, as well as coastal local authorities (see page 7). In
the event more than 200 organisations, from government
departments and oil, water and power companies to nature
conservation organisations, both statutory and voluntary,
have contributed either money or information or both to the
project; further participants are still coming forward. Those
organisations that contributed money - the funding
consortium - and a number of others comprise the main
steering group, and from this group a smaller number were
identified to form the core steering group (Table 1.1.1).

Interest in the project has been reflected in the level of
sponsorship that the project has received and in the
commitment shown by members of the steering groups,
which meet regularly. The main steering group meets
annually for a seminar: so far it has considered the Role of the
Directories in the development of coastal zone management
(January 1994), and the Use of electronic storage and retrieval
mechanisms for data publication (February 1995); in addition
the core steering group also meets at least annually.



Table 1.1.1 Coastal Directories project management structure

Group Role

JNCC Coastal Conservation Branch (CCB)
Project management board

Core steering group
and support

Main steering group (includes, amongst

others, all funding consortium members)

Day to day management
Liaison & executive decisions

Steer work, provide information

Review progress, consider new
developments, provide expert

1.1 The Coastal Directories Project

Undertaken by

Head of CCB, project coordinators

Country conservation agencies (English
Nature, Scottish Natural Heritage, Countryside
Council for Wales), INCC Coastal Conservation
Branch, Department of the Environment
(Northern Ireland)

See page 2

All members, through an annual steering
group seminar and individually

advice and act as consultees

1.1.4 The contribution of the project to
coastal management

At the outset it was agreed that the work should involve as
many as possible of the individuals and organisations
concerned with the use of the coastal margin, to reflect the
complex nature of the habitats and species and the wide-
ranging influence of human activities. As the project
evolved, the value of this approach has been highlighted by
the extent to which new approaches and information
sources have been identified. The dialogue between the
Coastal Directories Project funding consortium members
has confirmed the importance of the project in providing
basic resource information to support new approaches to
coastal management.

Increasingly, the regional volumes are seen as providing
essential information to inform the development of coastal
zone management policy at a national level. They provide
information that complements the approach currently being

promoted by a range of government reports. These include
PPG 20: Planning Policy Guidelines: coastal planning
(DoE/Welsh Office 1992), the Policy guidelines for the coast
(DoE 1995) and the two consultation documents that
followed up the House of Commons Environment
Committee report: Development below low water mark
(DoE/Welsh Office 1993) and Managing the coast

(DoE /Welsh Office 1993) (note that these reports do not
cover Scotland, Northern Ireland or the Isle of Man). MAFF
too has promoted the setting up of flood and coastal defence
‘coastal cell groups’, to encourage sustainable shoreline
management.

It has also been recognised that the summary
information in the regional volumes is valuable in preparing
and assessing applications for oil and gas licensing around
the coastal margin. An injection of funds from the United
Kingdom Offshore Operators Association (UKOOA) made
possible the early production of draft regional reports for
most of the potential licensing areas in the 16th Offshore Oil
and Gas Licensing Round in 1994.

Table 1.1.2 (Provisional) titles and publication dates of products of the Coastal Directories Project

Product Publication date
Book editions

Directory of the North Sea coastal margin 1993
Region 1.  Shetland Due 1997
Region2.  Orkney Due 1997
Region 3.  North-east Scotland: Cape Wrath to St. Cyrus Due 1996
Region 4.  South-east Scotland: Montrose to Eyemouth Due 1997
Region 5.  North-east England: Berwick-on-Tweed to Filey Bay 1995
Region 6.  Eastern England: Flamborough Head to Great Yarmouth 1995
Region7.  South-east England: Lowestoft to Dungeness Due 1997
Region 8.  Sussex: Rye Bay to Chichester Harbour Due 1997
Region 9.  Southern England: Hayling Island to Lyme Regis 1996
Region 10. South-west England: Seaton to Zone Point Due 1996
Region 11. The Western Approaches: Falmouth Bay to Kenfig Due 1996
Region 12. Wales: Margam to Little Orme 1995
Region 13. Northern Irish Sea: Colwyn Bay to Stranraer including the Isle of Man 1996
Region 14. South-west Scotland: Ballantrae to Mull Due 1996
Region 15.* Western Isles Due 1996
Region 16.* West Highland: Loch Linnhe to Cape Wrath Due 1996
Region 17. Northern Ireland Due 1996
West Coast Directory Planned for 1996
Electronic editions

Coastal and marine UKDMAP datasets: Version 1 1994
Region 12 1996

Other regions

Key: *Regions 15 and 16 will be published as a single volume.

Following book publication
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1.1.5 Outputs

The regional volumes are being published as hardback
books. In addition a first release of coastal conservation
data, covering national surveys of terrestrial habitats and
coastal Sites of Special Scientific Interest (SSSIs), and a
second release of marine conservation data, covering marine
benthic surveys, have been published in electronic format
(Barne et al. 1994) compatible with UKDMAP, the electronic
atlas developed by the British Oceanographic Data Centre,
Birkenhead (BODC 1992). Other forms of electronic
publication are now being evaluated, and an electronic
edition of the published Region 12 volume was launched
early in 1996. The current position on the publication of
book and electronic editions is shown in Table 1.1.2.

1.1.6 Further sources of information
A. References cited

Barne, J., Davidson, N.C., Hill, T.O., & Jones, M. 1994. Coastal and
marine UKDMAP datasets: a user manual. Peterborough, Joint
Nature Conservation Committee.

British Oceanographic Data Centre. 1992. United Kingdom digital
marine atlas. User guide. Version 2.0. Birkenhead, Natural
Environment Research Council, British Oceanographic Data
Centre.

Department of the Environment. 1995. Policy guidelines for the coast.
London, HMSO.

DoE/Welsh Office. 1992. Planning policy guidance - coastal planning.
London, HMSO. (PPG 20.)

DoE/Welsh Office. 1993. Development below Low Water Mark - a
review of regulation in England and Wales. London, HMSO.

DoE/Welsh Office. 1993. Managing the coast: a review of coastal
management plans in England and Wales and the powers supporting
them. London, HMSO.

Doody, J.P,, Johnson, C., & Smith, B. 1993. Directory of the North Sea
coastal margin. Peterborough, Joint Nature Conservation
Committee.

House of Commons Environment Committee. 1992. Coastal zone
protection and planning. Second Report. 2 volumes. London,
HMSO.

North Sea Task Force. 1993. North Sea quality status report. London,
Oslo and Paris Commissions.

B. Further reading

Bird, E.C.F. 1984. Coasts - an introduction to coastal geomorphology.
3rd ed. Oxford, Blackwell.

Department of the Environment. 1995. Policy guidelines for the coast.
London, HMSO.
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C. Contact names and addresses

Type of information Contact address and telephone no.

Information about the *Project Co-ordinator,
Coastal Directories project ~ Coastal Conservation Branch,
and UKDMAP version; sales JNCC, Peterborough,

of electronic editions of the  tel: 01733 62626

regional volumes

Sales outlet for book editions Natural History Book Service Ltd,
of the regional volumes, the ~2-3 Wills Road, Totnes, Devon
Directory of the North Sea TQ9 5XN, tel: 01803 865913
coastal margin, and other

JNCC publications

* Starred contact addresses are given in full in the Appendix.
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1.2 Introduction to the region

Dr J.P. Doody

1.2.1 Introduction

This section gives a brief introduction to the character of the
region, its wildlife and the extent of its human use and
development, synthesising information presented in
Chapters 2 - 10. The main coastal locations are shown on
Map 1.2.1. Map 1.2.2 shows the coastal 10 km squares in the
region.

Region 9 covers the coasts of Hampshire, the Isle of
Wight and Dorset. The coastline of the region is 637 km
long, which is 11.6% of the total coastline of England and
3.4% of that of Great Britain. Whilst the north Solent coast is
generally low-lying and includes a number of important
estuaries, much of the coast of the Isle of Wight and Dorset
is composed of cliffs, of both soft and relatively harder rock.
This gives an extremely varied landscape that includes all
the major coastal geomorphological structure and habitat
types. The coast is relatively sheltered from winter storms
and the prevailing winds are from the south-west. The
Solent has major ports at Southampton and Portsmouth,
with major industrial and commercial development and
naval facilities, and has the most intensive leisure boating
activity in Great Britain. The Solent hinterland is mostly
under intensive agriculture, both arable and pastoral,
although around Poole Harbour (as elsewhere in Dorset)
agriculture is less intensive, with considerable surviving
areas of semi-natural habitats such as heaths and woodland.
Bournemouth is a major coastal tourist resort. Large parts
of the undeveloped coastline, including much of the Dorset
coast and the Isle of Wight, are also popular tourist
destinations. However there are many quiet areas, such as
in the New Forest and on the southern shores of Poole
Harbour and the west Dorset coast, where heavy visitor
pressure is confined to a few ‘honey pots’.

The region is relatively unaffected by changes in local
government structure. The Isle of Wight already is a unitary
authority, and Portsmouth, Southampton, Bournemouth
and Poole are due to become unitary authorities in April
1997. Elsewhere in Hampshire and Dorset the two-tier
structure will remain.

1.2.2 Structure and landscape

In terms of its geology, this region is composed largely of
sedimentary rocks formed in Mesozoic (245 - 65 million
years ago) and Tertiary (5 million years ago) times. The
chalk and older rocks have been flexed into a series of east-
west trending folds, with younger rocks (predominantly
clays and sandstones) preserved in the Hampshire Basin
and older rocks exposed in the eroded up-folds. The Solent
and the English Channel itself are relatively young features,
having been created by inundation (thus cutting off the Isle
of Wight, England’s largest island) since the last ice age.
Both erosion and deposition are significant processes along
parts of the coast.

This part of Great Britain was free from the ice sheets
that covered much of the land during the ice-ages of the
Pleistocene; the solid geology therefore remains exposed on

land and determines the nature of much of the coastline.
The coast can be divided into two zones, defined by the
underlying geology. These comprise, first, the Solent
estuaries and Poole Harbour, which are generally sediment
sinks with accreting intertidal estuarine habitats, beaches
and shingle structures; and second, the stretches of eroding
cliffs, along the south Wight and Dorset coasts.

The estuaries of the Solent developed as a result of the
rise in sea level following the last glacial period. The cliffs
are composed of a variety of ‘soft” rocks with varying
degrees of resistance to erosion. In general the hardest rocks
are chalk and Jurassic limestones. Water seepage through
the geological strata locally causes instability, slumping and
consequent erosion. Steep and unstable cliffs are
particularly prevalent on the Isle of Wight, as at Ventnor,
where major problems occur for house owners.

Offshore the geology is largely obscured by sediments.
The region has a variety of sea-bed substrates, including
sheltered and exposed chalk, limestone ridges, tide-swept
pebbles and cobbles, and mudflats. The seas are relatively
shallow - under 20 m - off the coast, with the 40 m depth
contour only approaching the coastline near Portland Bill
and off the south coast of the Isle of Wight. Depths of over
60 m are reached towards the centre of the English Channel.

The region is experiencing an absolute rise in sea level
coupled with a relative fall in the level of the land, as the
northern part of Britain recovers from the removal of the
weight of the ice cover after the end of the last ice age.
Region 9 lies in a part of Great Britain that is estimated to be
subsiding at approximately 0.5 mm per year; however,
relative sea level is thought to be rising at a rate of up to
2 mm per year, and extensive low-lying areas are threatened
by flooding. The tidal range is one of the lowest in Britain;
at under 2 m in Poole Bay and Christchurch Bay; it rises to
2.5 m at Portland and a maximum of only 4.5 m at the
eastern edge of the region. Tidal currents are strong in
places, and there is significant longshore drift in several of
the sedimentary cells in the region (see section 2.4). These
forces contributed to the development of Chesil Beach, a
shingle barrier enclosing The Fleet lagoon.

1.2.3 The natural environment

The main nature conservation interest of this region lies
onshore, in its terrestrial habitats and associated wildlife
and the geological structure from which the habitats derive.
The varied and geomophologically dynamic coastline
features a number of important habitats, including shingle
structures, lagoons, estuaries and cliffs.

Shingle structures include Chesil Beach and Browndown
Beach, two of the most significant vegetated shingle sites in
Britain. Chesil Beach is one of Britain’s most important
shingle structures, and the enclosed lagoon (The Fleet) is by
far the largest natural lagoon in Great Britain. The region
holds 70% of the British lagoon resource - 88% of those that
are nationally noteworthy (all lagoonal habitat is of
recognised European importance). The estuaries around the
shores of the Solent are all of national significance, in terms
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Map 1.2.1 Rivers, major towns and other coastal locations in the region
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of both their geomorphological type and the habitats and
species that they support. In addition, several of the cliffs
are nationally important for their geological interest, those
formed of chalk having high biological interest as well.

Inland, although still within the defined limits of the
region, several nationally rare non-maritime semi-natural
habitats are present, notably including ancient woodland
and lowland heaths. As a habitat the latter is of recognised
European importance, and regional examples (for instance
the Dorset heaths) hold nationally important populations of
a number of rare species, especially of birds, reptiles and
amphibians. The bogs and wet heaths of Dorset are
particularly important for their Sphagnum moss
communities, which have distinctive southern elements
uncommon elsewhere in the country. The region is the most
important area in the UK - coastal or inland - for reptiles
and amphibians. Its heaths, both dune heath and non-
maritime lowland heath, support not only all nine of the
widespread species of amphibian and terrestrial reptile, but
also the rare and restricted sand lizard Lacerta agilis and
smooth snake Coronella austriaca and the recently
reintroduced natterjack toad Bufo calamita. Three European
herptile species are also established here. The area of
Studland Heath and Poole Harbour is the most important
for herptiles, with its dry sandy dunes and contiguous
heathland. As far as ancient woodland is concerned, the
New Forest, the most important lowland lichen site in
Britain, is probably also the best surviving example of
pasture woodland in western Europe and is unique in its
diversity of lichens and fungi.

The region is of international significance for the range
of rare and scarce flowering plants and ferns it supports,
influenced by the diverse range of habitats (some of them
nationally scarce), the warm climate and the relatively
sheltered nature of the coast. Many of these plants are more
typical of Mediterranean countries. One plant is endemic to
the Isle of Portland, four more are restricted in the UK to
this region, and seven others have their British strongholds
here.

Amongst animal species, the region is nationally
important for the conservation of many coastal
invertebrates, at least twelve of which are either restricted to
or have a large part of their range within this area, and
many of them are here at the northern edge of their
international distributions. Many of the rare and scarce
invertebrates rely on specific associations with plants that
are restricted to particular habitats and may require
sheltered and warm micro-habitats. The region’s lagoons,
cliffs, chalk grasslands, heaths and woods are particularly
notable for their rare invertebrates. The New Forest is
amongst the most important sites in the UK for dead-wood
invertebrates, which, like the diverse lower plant flora, are a
feature of centuries-old sustainably managed woodland.
Old trees, especially in pasture woodland (where
invertebrate prey are abundant), and coastal caves are also
important for bats, for which the region is particularly
important in a national context: eleven of the fourteen
species of British bat have been recorded here. The
dormouse, once common throughout lowland Britain but
now nationally rare, depends largely on continuous
expanses of structurally diverse woodland; management
that produces these conditions, such as coppicing, is now all
but defunct outside nature reserves. In parts of Region 9 the
species is still relatively common. There are also some
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Map 1.2.2 National Grid 10 km by 10 km squares included as
‘coastal’ for this region.

notable populations of red squirrels here - the only ones in
the south of England - on the Isle of Wight and the islands of
Brownsea and Furzey in Poole Harbour (where there are no
grey squirrels). In most of the UK the red squirrel is extinct.
Otters, absent from much of England and Wales, are present
in reasonable numbers around the Solent.

Because of the warmth and shelter provided within its
estuaries, the region is of national and international
significance for migrant and wintering birds, especially at
times of harsh weather conditions elsewhere in Britain and
Europe. Seven species occur at levels of international
importance on at least one estuary, and a further fifteen
species occur at levels of national (i.e. Great Britain)
importance. Chichester Harbour, Langstone Harbour,
Portsmouth Harbour and the Solent, Southampton Water,
Poole Harbour and the Fleet are individually and
collectively of international importance for their waterfowl
populations. For some non-breeding waterfowl species, for
example dark-bellied brent geese Branta bernicla bernicla,
sites within the region are amongst the most important in
the UK, and for several other species the region holds a
significant proportion of the total UK population, either in
the migration periods or in winter.

The most important seabird breeding colonies are of
species nesting on saltmarsh or shingle, notably gulls and
terns. There are internationally important colonies of two
species: black-headed gull Larus ridibundus in the Beaulieu
Estuary and little tern Sterna albifrons in Langstone Harbour;
and there are several other colonies of national importance
in the region. The lack of hard rock cliffs with suitable
nesting sites and the comparative scarcity of prey in marine
waters off this region are reflected in the absence in the
region of cliff-nesting seabird colonies of any significance.
However there are small populations of a wide variety of
species at several cliff locations. These include a small
population of puffins Fratercula arctica and guillemots Uria
aalge on the Purbeck cliffs.

The region’s marine, estuarine and non-estuarine
environments are described in further detail below.

The sea and sea bed

The region reflects the transition between the warm,
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‘Lusitanian” waters in the west of the English Channel and
the colder ‘Boreal” waters in the east. The area also has a
varied series of sea-bed substrates, including sheltered and
exposed chalk, limestone ridges, tide-swept pebbles and
cobbles, mudflats and enclosed lagoons. The combination
of varied substrates and degrees of exposure with a wide
range of sea temperatures supports a rich and diverse
marine fauna and flora. There are also a wide variety of
introduced species, brought in by shipping. The main areas
of interest are described briefly below.

The Solent provides particularly unusual conditions in
that it is sheltered yet has a strong tidal flow. To the west
the contrast between hard and soft shores in both sheltered
and exposed situations provides a series of significant areas.
These include, at Studland, a sheltered chalk coastline
supporting important algal communities and beds of
eelgrass Zostera spp. The area also includes the exposed and
geologically varied Kimmeridge Voluntary Marine Wildlife
Reserve. The Portland and the Fleet Sensitive Marine Area
includes the shallow lagoon of the Fleet. Lyme Bay,
extending all the way to Exmouth, is another important
marine area. Anumber of rare marine species are found in
this area, especially those associated with its reefs.

This region is the most important in Britain for its
lagoons. The Fleet, the single most important natural
lagoon in Great Britain, is by far the biggest (480 ha) and
most diverse, with over 200 animal species, including
thirteen lagoonal specialists - the vast majority of the
especially notable specialist lagoonal species in Great
Britain. There are a number of other smaller lagoons,
especially along the Hampshire coast, and a number of
artificial lagoons, which have developed within former sea-
salt production pools, and moats and pools retained behind
sea walls. At Gilkicker, near Portsmouth Harbour, the
artificial saline lagoon has a particularly rich assemblage of
species, including at least three that are nationally rare.
Poole and Christchurch Harbours are quasi-lagoonal in
character, with relatively poor flushing by tidal waters.
They are warm in summer and support a number of species
characteristic of saline lagoons. Portland Harbour is also
very important, particularly for a number of southern
species at the edge of their ranges, including the lagoon
sand worm Armandia cirrhosa.

All seven of the fish species considered threatened in UK
and European waters are recorded in this region. In
addition there are records of Couch’s goby Gobius couchi, a
species that has been recorded from only a few sites in the
south-west of England and Ireland. Several locations are
significant nursery areas for sea bass Dicentrarchus labrax,
and the region is important for a number of other species of
exploited sea fish, such as Dover sole, plaice, cod and
mackerel. Basking sharks Cetorhinus maximus are
occasionally seen throughout the region, particularly off the
south coast of the Isle of Wight in warmer weather. The
three diadromous fish species widespread in British waters -
the Atlantic salmon Salmo salar, sea trout Salmo trutta and eel
Anguilla anguilla - are all present in this region.

The region’s population of the native oyster Ostrea edulis
is nationally significant, as it is the largest stock in Britain
and probably also in northern Europe. There are also
important populations of scallops Pecten maximus, queen
scallops Aequipecten opercularis, mussels Mytilus edulis,
whelks Buccinum undatum, lobster Homarus gammarus,
edible crab Cancer pagurus and spider crab Maja squinado.
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Sightings of cetaceans are few, when compared with
areas further north. However, bottlenose dolphins Tursiops
truncatus are regularly recorded in the nearshore waters
around the Isle of Purbeck. Common dolphins Delphinus
delphis are seen less frequently; harbour porpoises Phocoena
phocoena occur in Lyme Bay and long-finned pilot whales
Globicephala melas are recorded throughout the region in
deeper waters. There are no seal colonies within the region.

Estuarine shores

The fourteen estuaries that occur in this region are all
relatively small in UK terms: taken together they represent
3% of the UK estuary resource (Davidson et al. 1991).
However, proportionally they have large areas of tidal
mudflats - a reflection of their very sheltered nature and the
abundant sediment - and nearly 6% of British saltmarsh.
The estuaries of the Solent and on the north coast of the Isle
of Wight collectively form an important area of tidal and
subtidal habitats. These are of great conservation
significance, notably for their history of saltmarsh
development, and their marine communities, associated wet
grassland and lagoonal systems.

As elsewhere, estuaries in the region, with their
complexes of habitats, are important for a wide variety of
breeding, wintering and migrating birds: 21 species of
wintering waterfowl occur in internationally or nationally
important numbers on at least one estuary. Prominent
amongst these are the dark-bellied brent goose and dunlin
Calidris alpina, which occur in numbers of international
importance in Chichester Harbour, Langstone Harbour,
Portsmouth Harbour and the Solent/Southampton Water.
Poole Harbour, together with Portland and the harbours of
the Solent, is important for three species of marine
wintering waterfowl: great-crested grebe Podiceps cristatus,
cormorant Phalacrocorax carbo and red-breasted merganser
Mergus serrator, the last species probably occurring in
internationally important numbers.

The extensive saltmarshes of the region represent
approximately 6% of the total resource in Great Britain.
Most of the marshes present today are relatively young and
are dominated by cord-grass Spartina spp. The region is of
particular historical importance as the place of origin, in
Southampton Water, of the invasive new species common
cord-grass Spartina anglica. This formed from hybridisation
between smooth cord-grass S. alterniflora, introduced in the
19th century in ship’s ballast from America, and the native
small cord-grass S. maritima. Rapid expansion of the
species’ distribution during the next 100 years or so, by
deliberate introduction and natural spread, led to it
becoming dominant throughout the area. This rapid
expansion has been followed by an almost equally rapid
decline (die-back). Although cord-grass still dominates
some 65% of the saltmarsh in the region, important
transitional marshes also occur. These include areas
dominated by swamp at the margins of several sites,
including Poole Harbour. There are also transitions to other
habitats, including heathland, grassland, scrub and oak
woodland, that are absent from most other regions, either
because of heavy grazing, as in the north, or because of
enclosure, as in many areas of England and Wales. These
transitional habitats are particularly valuable for
invertebrates. Major colonies of black-headed gulls and
several species of tern breed on the saltmarshes and
associated beaches and shingle spits.



Some enclosure of saltmarsh for grazing has occurred
around most of the estuaries of this region. Although as
elsewhere many of the resulting wet grasslands have been
converted to intensive agriculture, significant areas still
remain. These occur particularly within the North Solent
National Nature Reserve and around Poole Harbour and
some of the other smaller estuaries. The region’s wet
grasslands are important on a national scale and include
floristically rich sites. Farlington and Warblington are
particularly noteworthy because of the gradation of types of
calcareous grassland and the presence of the uncommon
corky-fruited water-dropwort Oenanthe pimpinelloides.
Brackish water influences are common, as are typical
communities dominated by sea club-rush Scirpus maritimus
and grey club-rush Schoenoplectus tabernaemontani.

Wet grasslands in the region are important both for
wintering and breeding birds. The former include 5-10% of
the world population of the dark-bellied brent goose.
Breeding birds include large numbers of redshank Tringa
totanus, lapwing Vanellus vanellus and oystercatcher
Haematopus ostralegus as well as an impressive assemblage of
ducks of a variety of species. These grasslands are also
important for some of Britain’s scarcest invertebrates,
including nationally important species such as the short and
long-winged coneheads (grasshoppers) Conocephalus dorsalis
and C. discola. Reedbeds in the region support breeding
populations of bearded tit Panurus biamicus and a number of
rare warblers.

Non-estuarine shores

Sea cliffs are very common in the area and are of major
nature conservation significance for their flora, invertebrate
fauna, fossils and geological interest. They occur both as
soft erodible rocks - the clays and sandstones that dominate
large stretches of the southern coast of the Isle of Wight and
west Dorset - and as the more resistant chalk and limestone
cliffs, such as the Needles or the rocks of Old Harry in Poole
Bay. The softer cliffs that are unprotected by artificial
structures may lose their biological interest in the short term
because of the rapidity of sediment movement down the
cliff face. At many sites, especially in west Dorset,
considerable biological conservation interest survives,
including a variety of open, unstable grassland and scrub
communities. In places there are good populations of a
number of orchids and other scarce plant species. Other
cliffs have been artificially protected by a variety of physical
structures, which in their turn obscure important geological
features. Mobility of the cliff face is an important
component in maintaining the geological exposures and
open habitats.

The calcareous cliff flora of Purbeck on the south Dorset
coast is amongst the richest in Great Britain and is
considered to be of European importance. These hard-rock
cliffs are less exposed to the forces of the Atlantic weather
systems than cliffs further west, and plant communities that
are influenced by maritime factors are restricted to the base
of the cliffs. On this limestone and on the chalk of the Isle of
Wight, calcareous grasslands occur on the steep slopes and
provide examples of inland vegetation types long since
destroyed elsewhere by agricultural, urban and industrial
development. The Needles to St. Catherine’s Point (Isle of
Wight) and Durlston Head to Ringstead Bay (Dorset) are
among the most important locations. The cliffs of the Dorset
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coast support the majority of the British population of the
Lulworth skipper Thymelicus acteon, a species at the
northern end of its range in Europe. The soft and crumbling
cliffs also have a significant range of rare invertebrates,
including the mining bee Lasioglossum puncticolle, which
requires dry, open substrates, and the solitary wasp Psen
atratinus, which demands wetter conditions.

The region includes a small proportion of the total area
of sand dune in Great Britain (<1%) and only 3% of the
resource in England. Only one site, Studland Bay dunes, is
significant on a national scale. This site comprises a
sequence of spits developed over a period of several
centuries. Studland contains one of the few examples of
dune heath in Great Britain and the only one in the region.
The vegetation includes important heath communities
(dominated by heather Calluna vulgaris), and the dry, open
and warm aspect of the dunes supports one of the most
important colonies of sand lizards Lacerta agilis anywhere in
the UK. Itis a possible Special Area of Conservation (SAC)
under the EC Habitats and Species Directive.

This region contains some of the most important shingle
structures in Great Britain, both for their flora and for their
geomorphology. Chesil Beach is a 28 km-long bar enclosing
a coastal lagoon; together with the other important site,
Browndown, it supports some of Britain’s most important
and extensive plant communities on shingle. These include,
on the least modified pioneer areas of pure shingle at Chesil,
probably the biggest stands of sea kale Crambe maritima and
sea pea Lathryus japonicus anywhere in Great Britain. Both
of these species are considered to be scarce and declining.
By contrast, the more stable shingle structure at Browndown
has some good examples of acid grass heath with heather.

1.2.4 Landscape and nature conservation

The great value of the area for landscape and nature
conservation is reflected in the number and extent of the
official designations, which include 75 coastal Sites of
Special Scientific Interest and five coastal National Nature
Reserves. Much of the county of Dorset is an Area of
Outstanding Natural Beauty (AONB), and the region holds
nearly 20% of the total extent of AONBs on the North Sea
coast and more than 15% of that on the coast of Great
Britain. Despite there being none in Hampshire, Heritage
Coasts in the region comprise 21% of the total length of
Heritage Coasts on the North Sea coast and around 9% of
such coasts in England and Wales. There are four
designated Special Protection Areas and Ramsar sites, one of
which is shared with Region 8 (Sussex). There are also four
Voluntary Marine Nature Reserves, at Durlston,
Kimmeridge, the Fleet/Portland and Charmouth. The total
number of sites and areas of the main designations are given
in Table 1.2.1 on page 18 (see also Chapter 7).

1.2.5 Human activities, past and present

There has been continuous occupation here since the end of
the last glaciation (c. 10,000 BP), and surviving remains
make the region of outstanding national importance for its
archaeological and historic heritage. Evidence of early
hunter / gatherers exists both offshore and on the coast of the
region. Copper alloy was manufactured here 4,000 years
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Table 1.2.1 Main landscape and nature conservation designations in Region 9

Designation No. of sites Total area in % of GB coast
in region this region (ha) total in region
Sites of Special Scientific Interest (SSSIs) 75 51,907 7.4
National Nature Reserves (NNRs) 5 1,820 2.1
Ramsar sites 3.5* 32,895 11.9
Special Protection Areas (SPAs) 3.5% 32,895 11.3
Local Nature Reserves (LNRs) 15 1,077 8.1
National Trust sites 50 5,294 8.5
Wildlife Trusts sites 17 739 3.2
RSPB reserves 4 1,355 3.5
Areas of Outstanding Natural Beauty (AONB) 315 140,900 15.7
Heritage Coasts 4 136 km 8.8**

Key: *one site lies half in this region and half in Region 8 (see section 7.1); **England & Wales only.

ago, and the region benefited from wealth produced by
trade with the continent. Ever since the Roman occupation,
threats of sea-borne invasion have left a legacy of defensive
structures. Among the most recent of these is the
Portsmouth naval base, which first became important in the
18th century.

The natural harbours of the area, the adjacent fertile
land, the rich tidal waters and the close proximity of the
continent combine to make this one of the most notable
areas for maritime activity in Britain. The archaeological
record offshore is of considerable importance, with an
extensive legacy of shipwrecks, many of which remain to be
investigated. Amongst the important finds made recently
was the Mary Rose, Henry VIII ‘s flagship, now on display in
Portsmouth.

The sheltered waters of the Solent and Southampton
Water have provided the focus for much industrial and
commercial development. Leisure boating and sailing are
high among the major industries in the region, catered for
by a large number of harbours, marinas and moorings,
slipways, boatyards and other facilities. The development
of the port of Southampton has greatly reduced the extent of
intertidal habitat in Southampton Water. Military use (the
naval dockyards at Portsmouth), the major docks in
Southampton Water, the oil refinery complex at Fawley and
the extensive leisure boatyards contribute to making this
area, particularly around Southampton Water, one of the
most built-up in Great Britain. Other conurbations, notably
the resort of Bournemouth, have altered the landscape of
Poole Bay. The region includes Wytch Farm (Poole
Harbour), the largest onshore oil field in western Europe.
Much of the rest of the area is in agricultural use of varying
intensity.

The flat alluvial landscapes of the sediment-filled valleys
in which the estuaries and harbours lie are the setting for
major infrastructure development, predominantly in
Hampshire. Major conurbations have developed near the
ports and resorts. Many areas are prone to flooding, and
substantial lengths of the estuaries and tidal rivers are
bounded by sea banks and sea walls. The many properties
that have been built on unstable coastal cliffs have also
proved to be a special problem. There have been classic
cases of erosion of clay cliffs at Lyme Regis, Barton-on-Sea
and Ventnor, and these have thrown into sharp focus many
of the issues of existing coast protection and sea defence
policy. The natural processes of coastal erosion and
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accretion have been extensively modified; structures
designed to prevent cliff erosion, for example, notably
around the town of Bournemouth, clearly illustrate the
problem of protecting one part of a coast at the expense of
the adjacent area. In many areas groynes and breakwaters
designed to prevent beach erosion have been constructed.
The maintenance of these sea defence and coast protection
works is a major preoccupation for coastal management.

Fishing activity is intense in the inshore areas of the
region, and the whole stretch of coastal water is regularly
fished, especially for shellfish species, such as edible crab
and lobster. The region is important for its long established
oyster fishery in the Solent and surrounding area. Exploited
sea fish, other than shellfish, are not landed in nationally
significant quantities in the region. The cultivation of
shellfish species, such as mussels, oysters and clams, takes
place mainly in Poole Harbour, but production also occurs
in the Solent, Portland and Weymouth Harbours and the
Fleet.

The region is of very high value for coastal recreation.
Tourism is the largest employer and source of revenue in
Dorset and is of great importance also in Hampshire and the
Isle of Wight. Common land-based activities include beach
recreation, natural history (especially birdwatching), sea
angling (from beaches, jetties etc.), wildfowling, fossil
collecting, beachcombing and metal detecting, golf, horse
and bicycle riding, rock climbing, walking and mountain
biking. Water-based recreation is a very important activity
in this region. The region is the single most heavily used
water area for inshore recreation in Britain and possibly in
the north-east Atlantic, with reportedly the largest
recreational fleet in the world. The sheltered harbours,
especially in the Solent, are ideal sites for watersports,
which bring a significant income to the region. Activities
include yachting and motor-boating, dinghy sailing,
windsurfing, diving, sea angling, sea canoeing, jet skiing,
water-skiing and rowing.

There are many groups in the region that aim to improve
the sustainable management of the coast, and many
initiatives, both locally and nationally instigated, are
working to this end. Amongst these are the London and
South East Regional Planning Conference (SERPLAN), the
Standing Conference on Problems Associated with the
Coastline (SCOPAC), the Solent Forum, the Dorset Coast
Forum and many others.



1.2.6 Further sources of information

A. References cited

Davidson, N.C., Laffoley, D.d’A., Doody, J.P., Way, L.S., Gordon, J.,
Key, R., Drake, C.M., Pienkowski, M.W., Mitchell, R M., & Duff,
K.L. 1991. Nature conservation and estuaries in Great Britain.
Peterborough, Nature Conservancy Council.

B. Further reading

Robinson, A., & Millward, R. 1983. The Shell book of the British coast.
Newton Abbot, David and Charles.

Steers, J.A. 1969. The coastline of England and Wales. 2nd ed.
Cambridge University Press.

1.2 Introduction to the region
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Chapter 2 Geology and physical
environment

2.1 Coastal geology

British Geological Survey

2.1.1 Introduction

The solid geology of the coast of this region is formed of
Mesozoic and Tertiary sedimentary rocks. There are many
classic sections illustrating features of stratigraphic and
structural importance (Map 2.1.1 and Table 2.1.1). The great
range of stratigraphy to be seen in these coastal outcrops is a
product of the movement of older rocks at depth during the
Alpine orogeny. This movement is expressed in the surface
rocks as east-west-trending folds, in particular a major
northward-facing monocline (step-shaped fold) that extends
from near Lulworth Cove, through the Isle of Wight and
eastwards into the English Channel. The region is also
important for its geomorphological interest and in particular
its rotational landslips and undercliff formations.

Table 2.1.1 Geological column

2.1.2 Stratigraphy
Hampshire

In the east of the region, around the Solent and as far west
as Poole Bay, the solid geology comprises Palaeogene (early
Tertiary) strata, forming part of the Hampshire Basin, which
extends northwards from the Purbeck - Isle of Wight
monocline. Between Christchurch and Milford-on-Sea the
cliff section comprises gently dipping Palaeogene sands
resting on Barton Clay, though exposure is poor, owing to
landslipping. There are Palaeogene sections in the cliffs at
Hengistbury Head and Bournemouth, although some of
these have recently been obscured by coast protection
works.

Era Period Epoch Age of start Stratigraphic units Significant geological events
(million yrs) mentioned in the text
Cenozoic Quaternary Holocene 0.01 Rapid sea-level rise
Pleistocene 1.6 Maximum advance of last
glaciation
Earlier glaciations
Tertiary (Neogene)  Pliocene 5l Alpine orogeny
Miocene 25 Alpine orogeny
Tertiary (Palaeogene) Oligocene 38 Alpine orogeny
Eocene 55
Palaeocene 65
Mesozoic Cretaceous Chalk
Upper Greensand
Gault Clay
144 Wealden Bed
Jurassic Purbeck Beds
Portland Beds
Kimmeridge Clay
Corallian
Oxford Clay
Fuller’s Earth
Inferior Oolite
213 Bridport Sands
Lias
Triassic 248
Palaeozoic (Upper) Permian 286
Carboniferous 360
Devonian 408
Palaeozoic (Lower) Silurian 438
Ordovician 505
Cambrian 590
Precambrian

Note: shaded boxes show ages of rocks with important or extensive exposures in the region.
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Golden Cap

Burton Bradstock

Worbarrow
Bay

Ledges

Kimmeridge

\\ Whitecliff Bay
Culver Cliff

Stratigraphy

Tertiary

Upper Cretaceous
Lower Cretaceous
Jurassic

Permian—Triassic

ONEED

Rock types

Clay, sand, limestone

Chalk, flint

Clay, siltstone, sand, sandstone, limestone
Limestone, mudstone, shale

Mudstone, sandstone

Structures

g Fault

Map 2.1.1 Onshore coastal geology. Source: British Geological Survey (1991).

The Isle of Wight

The most spectacular sections in the Palaeogene are those on
the Isle of Wight. At Whitecliff Bay and at Alum Bay (at the
extreme ends of the island), sections show the vertical strata
involved in the monocline which forms the famous striped
cliffs. In the northern part of the island the younger
Osborne Beds, Bembridge Marls and Hamstead Beds form
low cliffs prone to landslipping. The spine of the island is
formed of steeply-inclined to vertical chalk, which, on the
east coast, forms Culver Cliff and, on the west, the sharp
headland of The Needles, with its chain of sea stacks.
Immediately to the south of the monocline the Wealden
beds have a broad anticlinal outcrop. The fossiliferous
strata on the south-west coast of the island between
Hanover Point and St. Catherine’s Point form the richest
Lower Cretaceous dinosaur site in Britain. These Sstrata are
succeeded in the southern part of the island by the
Cretaceous sequence of Gault Clay, Upper Greensand and
Chalk, with a gentle southerly dip. The cliffs of these
Cretaceous formations around the southern part of the
island are extensively landslipped through failure of the
Gault Clay: particularly good examples are to be found
between St. Catherine’s Point and Ventnor.
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Poole to Weymouth

The coastline of the Isle of Purbeck offers a superb
demonstration of the differing resistance to erosion offered
by the various formations that make up the Upper Jurassic
and Cretaceous succession. Aseries of embayments -
Studland, Swanage and Durlston - are cut respectively in
relatively soft Palaeogene, Wealden and Purbeck strata and
constrained by headlands of Chalk, Upper Purbeck
Limestone and Portland Stone. Further west, the ragged
shoreline of the Kimmeridge Ledges is formed by layers of
cementstone within Kimmeridge Clay, the cliffs of which are
partly slipped.

From Worbarrow Bay to White Nothe the Chalk is
steeply inclined and locally inverted as it forms part of the
spectacular, northward-facing Purbeck monocline. The
Mupe Bay - Worbarrow Bay embayment has been eroded
through the soft Wealden beds, with the steeply dipping
Chalk forming the back wall. To the east of Lulworth Cove
the Purbeck Fossil Forest is exposed. Portland and Purbeck
limestones form the portals to Lulworth Cove, where
marine erosion has hollowed out the Lower Cretaceous
Wealden clays and sands which were preserved under the
Upper Cretaceous unconformity. The same limestones are
seen at the famous sea-arch of Durdle Door and at Bat’s



Head. The dliffs to the west of White Nothe provide
excellent exposure of the Upper Cretaceous unconformity,
here formed on a surface of Kimmeridge Clay and Portland
strata. A sequence of strata older than the Kimmeridge Clay
is exposed in the cliffs as far as Weymouth. This comprises
the Kimmeridge Clay, which forms an extensively slipped
undercliff east of Ringstead, underlain in turn westwards by
the Corallian beds and the Oxford Clay.

Weymouth to Lyme Regis

A southward-dipping succession of younger Jurassic strata
at the southern end of Chesil Beach forms the Isle of
Portland. Kimmeridge Clay crops out around the northern
part of the Isle, where it is extensively landslipped. This is
overlain by the Portland and Purbeck beds, including the
much-quarried Portland Stone (limestone) which forms
sheer cliffs on the western side. At the western end of
Chesil Beach at Burton Bradstock, degraded and partly
landslipped cliffs, formed mostly of Fuller’s Earth clays, are
protected by the shingle bank. Heading west to Bridport
the cliffs comprise Upper Liassic Bridport Sands, capped by
a condensed sequence of the Inferior Oolite. Between
Bridport and Lyme Regis, cliffs of richly fossiliferous Liassic
clays and sands, capped locally and unconformably by
Upper Cretaceous Gault Clay and Upper Greensand, rise at
Golden Cap to 190 m in height.

2.1.3 Further sources of information

A. Maps

British Geological Survey. 1991. Geology of the United Kingdom,
Ireland and the adjacent Continental shelf (south sheet). 1:1,000,000
scale.

Institute of Geological Sciences. 1977. Wight. Sheet 50°N-02°W.
Solid Geology. 1:250,000 series.

Institute of Geological Sciences. 1983. Portland. Sheet 50°N-04°W.
Solid Geology. 1:250,000 Series.

B. Further reading

Section 7.4 lists the Geological Conservation Review (GCR) sites
occurring in the region. Detailed descriptions of GCR sites in the
region can be found in volumes of the Geological Conservation
Review.

Benton, ML.]., & Spencer, P.S. In press. Fossil reptiles of Great Britain.
London, Chapman & Hall. (Geological Conservation Review
series.)

Bristow, C.R., Freshney, E.C., & Penn, LE. 1991. Geology of the
country around Bournemouth. Memoir of the British Geological
Survey, Sheet 329 (England & Wales).

Daley, B.E, ed. In prep. Tertiary stratigraphy of Great Britain.
London, Chapman & Hall. (Geological Conservation Review
series.)

Ellis, N.V. (ed.), Bowen, D.Q., Campbell, S., Knill, J.L., McKirdy, A.P,,
Prosser, C.D., Vincent, M.A., & Wilson, R.C.L. 1995. An
introduction to the Geological Conservation Review. Peterborough,
Joint Nature Conservation Committee. (Geological
Conservation Review series, No. 1.)

Gregory, KJ., ed. In prep. Fluvial geomorphology of Great Britain.
London, Chapman and Hall. (Geological Conservation Review
series.)

Horsefall, D. 1993. Geological controls of coastal morphology.
Geography Review, 7: 16-22.

2.1 Coastal geology

House, M. 1989. Geology of the Dorset coast. London, Geologists’
Association. (Geologists” Association Guide.)

Melville, R.V., & Freshney, E.C. 1982. British regional geology: the
Hampshire Basin and adjoining areas. London, HMSO for
Institute of Geological Sciences.

C. Contact names and addresses

Type of information Contact address and telephone no.

Geological information for
region and the whole of
Britain, including geological
maps at 1:50,000 scale

Coastal Geology Group, British
Geological Survey, Keyworth,
Nottingham NG12 5GG,

tel: 0115 936 3100

Geological Conservation
Review sites: Hampshire &
Isle of Wight

*English Nature Hampshire &
Isle of Wight Team, Lyndhurst,
tel: 01703 283944

Geological Conservation
Review sites: Dorset

*English Nature Dorset Team,
Arne, tel: 01929 556688

*Starred contact addresses are given in full in the Appendix.
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2.2 Offshore geology

British Geological Survey

This section deals briefly with the geology of the rocks and
sediments at and below the sea bed. The bulk of the
information is shown on the maps, with some additional
explanation provided by the text.

2.2.1 Holocene sea-bed sediments

Sea-bed sediments are defined here as the unconsolidated
sediments at sea bed laid down since the sea transgressed
across the area during the Holocene. The lithology (rock
types) and thickness of the sediments have been determined
by sampling, high resolution seismic profiling and sidescan
sonar.

Significant areas of sediment-free sea bed occur in the
region: off the Isle of Wight coast, between St. Alban’s Head
and Weymouth Bay and off the coast of central Lyme Bay
(Map 2.2.1). Over much of the region the sea-bed sediments
consist of a discontinuous cover of coarse ‘lag’ (i.e.
winnowed) deposits less than 0.5 m thick. These deposits
are mostly gravels and sandy gravels formed of pebbles of
flint, chalk, sandstone, limestone and ironstone, derived

from the underlying bedrock. Pebbles and cobbles are
heavily encrusted with serpulids, bryozoa and barnacles,
indicating that they are not being moved about under the
present current regime, and that they were probably eroded
from the bedrock when sea levels were lower. In some areas
longitudinal gravel furrows have formed parallel to the
direction of tidal currents.

The lag deposits are locally overlain by mobile bodies of
sand, in the form of ribbons, sand waves and rippled sand
patches. Nearshore, thicker sands occur, notably Dolphin
Sand in Poole Bay (over 10 m thick), south-west of the Isle of
Wight, in the eastern Solent and the inner part of Weymouth
Bay. These nearshore sediment accumulations are largely
composed of medium to fine sand with low carbonate
content, and some gravel with shell fragments. Muddier
sediments are found in the inshore areas most sheltered
from tidal currents.

2.2.2 Pleistocene geology

The Pleistocene ice sheets did not cross the region and
Pleistocene deposits in the English Channel are limited to
infills of former valleys beneath the Holocene sea-bed

Key to seabed sediment symbols

Mud

Sandy mud

Q
3
(2]

Gravelly muddy sand

Gravelly sand

Gravelly mud Gravel
Sand Muddy gravel
Muddy sand msc|  Muddy sandy gravel

Sandy gravel

Outcrop of bedrock
on the seabed

Map 2.2.1 Sea-bed sediments. Source: British Geological Survey (1991); sediment classification modified after Folk (1954).
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sediments (Map 2.2.2). These ‘palaeovalleys’ form a
complex river system incised during periods of lower sea
level, modified by later marine processes. The eastern
Solent is one such infilled palaeovalley, incised to at least
46 m below Ordnance Datum and containing over 30 m of
sediment. The sand and gravel forming the infill of this
valley are a mixture of fluvial, estuarine and marine
deposits. The western Solent would have been a tributary
of the Solent river. No buried channels have been detected
near to the coast to the west of the Isle of Wight.

2.2.3 Solid (pre-Quaternary) geology

Rocks deposited before the start of the Quaternary Period
(1.6 million years BP) are included by geologists in the
category of ‘solid geology’ (Map 2.2.3). Offshore, most pre-
Quaternary rocks are concealed by later sediments, but
isolated outcrops do occur, particularly in areas of strong
tidal currents (Map 2.2.1).

Permo-Triassic rocks, consisting of reddish brown
mudstones, non-marine sandstones and breccias, occur in
the westernmost part of the region. They meet the coast on
the northern shore of Lyme Bay where they underlie
Cretaceous sandstones and chalk. This junction is a major
unconformity, which can be traced widely both onshore and
further south into the English Channel. These rocks form
the lowest rocks in the Portland-Wight Basin. Further east
they are succeeded by Jurassic rocks, formed of a varied
sequence of dark grey fossiliferous mudstones and shales
interbedded with sandstone and limestone. Many of the

2.2 Offshore geology

numerous small faults, synclines and anticlines located
onshore can be traced offshore: for example the Isle of
Portland is at the axis of a shallow syncline which continues
westwards into Lyme Bay. To the north-east, Corallian
limestone is exposed in the core of the Lulworth Banks
Anticline. The sea bed near the coast displays numerous
small linear escarpments, ledges and reefs where differential
erosion has caused the harder limestones to stand proud of
the softer mudstones.

Near Durlston Head, at the northern edge of the
Portland-Wight Basin, Cretaceous rocks crop out on the sea
bed and consist of shelly limestones, clay and sandstone. To
the north, Chalk caught up in the Isle of Wight Monocline
crosses the mouth of Bournemouth Bay, linking the Needles
to the mainland. This monoclinal structure is locally
faulted.

North of the monocline, the beds dip gently northwards
and the Chalk is overlain by Tertiary mudstones, sandstones
and limestones.

2.2.4 Further sources of information

A. Maps

British Geological Survey. 1987. Sea-bed sediments around the UK
(south sheet). British Geological Survey. 1:1,000,000 series.
British Geological Survey. 1990. Wight. Sheet 50°N-02°W. Sea bed

sediments and Quaternary Geology. 1:250,000 series.
Institute of Geological Sciences. 1983. Portland. Sheet 50°N-04°W.
Sea bed sediments. 1:250,000 Series.

ND

NC

ND

NC

Key to seabed sediment symbols

o] Quaternary, undivided B

No data, broken line shows seaward limit

No Pleistocene cover

Predominantly incision
and channel deposits

Map 2.2.2 Offshore Pleistocene deposits. Source: British Geological Survey (1994).
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Stratigraphy
Tertiary

Upper Cretaceous Chalk, flint

ki Lower Cretaceous

Jurassic

=[] [= ][]

Permian—Triassic

Rock types

Clays, sands, limestone

Clay, siltstone, sands, sandstone, limestone

Limestone, mudstone, shale

Mudstone, sandstone

Map 2.2.3 Offshore solid (pre-Quaternary) geology. Source: British Geological Survey (1991).

B. References cited

British Geological Survey. 1991. Geology of the United Kingdom,
Ireland and the adjacent continental shelf. 1:1,000,000 scale.
Keyworth, British Geological Survey.

British Geological Survey. 1994. Quaternary geology around the United
Kingdom (north and south sheets). 1:1,000,000. Keyworth, British
Geological Survey.

Folk, R.L. 1954. The distinction between grain-size and mineral
composition in sedimentary rock nomenclature. Journal of
Geology, 62: 344-359.

C. Further reading

Ambios Environmental Consultants. 1995. Lyme Bay environmental
study. Volumes 1 & 2: The physical environment series: Hydrology;
and Sediments. Areport for Kerr-McGee Oil (UK) Plc and
Partners.

Hamblin, R.J.O., Crosby, A., Balson, P.S., Jones, S.M., Chadwick,
R.A., Penn, LE., & Arthur, M.]. 1992. United Kingdom offshore
regional report: the geology of the English Channel. London,
HMSO, for the British Geological Survey.

Holmes, R,, Jeffrey, D.H., Ruckley, N.A,. & Wingfield, R T.R. 1993.
Quaternary geology around the United Kingdom (north & south
sheets). Edinburgh, British Geological Survey.
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D. Contact names and addresses

Geological information for ~ Coastal Geology Group, British
region and the whole of Geological Survey, Keyworth,
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tel: 0115 936 3100

United Kingdom digital marine
atlas.

UKDMAP 1992. Version 2.

Oceanographic maps British Oceanographic Data
Centre, Proudman Oceanographic
Laboratory, Bidston Observatory,
Birkenhead, Merseyside L43 7RA,

tel: 0151 652 3950



2.3 Wind and water

British Geological Survey

2.3.1 Wind

The prevailing winds throughout the year are from the
south-west (Figure 2.3.1), with the strongest winds
occurring in winter. Winds from the south-east are less
frequent and usually less persistent. Spring is the most
common season for north-east winds. In winter strong
winds may persist for several days. Maps 2.3.1 and 2.3.2
show, respectively, contours of the windspeeds exceeded for
75% and 0.1% of the time.

The coastal waters, estuaries and harbours are subject to
local variations in wind conditions, compared with the open
sea. Southampton, Portsmouth, and Christchurch and Poole
Bays are relatively sheltered from the prevailing winds, but
are locally exposed to gales from the south.

During spells of offshore wind, some places are liable to
be affected by sudden gusts as a result of the coastal
topography. In the vicinity of St. Alban’s Head, winds from
between east and south-east are common, owing to wind
deflection along the Purbeck Hills and the Isle of Wight;
similarly Durlston Head experiences winds from the east,
caused by the east-west orientation of high ground.

Portland Bill

10%

Southampton

10%

Figure 2.3.1 Wind directions at Portland Bill and Southampton
shown as % of observations during the years
1916 - 1950. Source: Hydrographic Office (1960).

2.3 Wind and water

Southampton
[ ]
25
\3.0_//_\—‘
Portland Bill 55
limit of datal

Map 2.3.1 Hourly mean windspeed (in m/s) exceeded for 75% of
the time. Source: Caton (1976).

2.3.2 Water depth

The morphology of the sea bed is influenced by the nature
of its bedrock, the exposure of the area to wave attack, and
the supply of mobile sediment.

Much of the Solent is less than 5 m deep, though depths
of between 10 m and 20 m occur in the centre of the channel,
especially at the extreme eastern and western ends (Map
2.3.3). The channel is probably being maintained by strong
tidal currents. South of the Isle of Wight there is an
elongated enclosed deep, St. Catherine’s Deep, which was
probably formed by tidal scour when sea levels were lower
than at present.

Southampton
L]

M

16
Portland Bill
17 e —

limit of data

Map 2.3.2 Hourly mean windspeed (in m/s) exceeded for 0.1% of
the time. Source: Caton (1976)
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S Bathymetric contours in metres;
figures on the deep side of the line

*. Submerged cliff line

Map 2.3.3 Bathymetry. 10 m contour not shown where it lies close to the shore. Source: British Geological Survey (1987).

South of the Needles water depths exceed 20 m and the
sea bed forms a regular submarine erosion surface. Further
south this surface is locally cut by a submerged cliff line
which approximately follows the 40 m isobath. Poole Bay
and Christchurch Bay have extensive shallows less than
10 m deep.

West of St. Alban’s Head there are fewer extensive
shallow areas near to the coast, the sea bed shelves more
steeply and the 20 m isobath is not far offshore. St. Alban’s
Ledge, Lulworth Banks and the Shambles are shallower
areas formed of upstanding rock outcrops or sand banks.

2.3.3 Tidal currents

The behaviour of the tides from Selsey Bill to Portland is
very complex. Despite the small tidal range (see section
2.3.4), tidal currents are strong in many areas, for example
off Portland Bill (Map 2.3.4). This area of strong currents
and turbulence is the result of eddies in the lee of the Bill,
the position of the ‘race’ depending on the state of the tide.
Currents of up to 5 m/s have been reported in this vicinity.

Elsewhere along the coast, strong currents or tidal
overfalls are common off pronounced headlands, such as
St. Alban’s Head, St. Catherine’s Point and Selsey Bill. In
the main bays - Lyme Bay, Weymouth Bay, Poole Bay and
Christchurch Bay - currents are weak, especially in shallow
water.

In the entrances and channels of the major tidal inlets of
Southampton Water, the Solent and Portsmouth, Langstone
and Chichester Harbours, tidal currents can be very strong.
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Map 2.3.4 Maximum tidal current speed (in m/s) at mean spring
tides. Source: Sager & Sammler (1968).

2.3.4 Tidal range

Tidal range is greatest (>4.0 m) in the east of the region
(Map 2.3.5). The smallest tidal ranges in the whole UK, less
than 2.0 m at spring tides, are found in the
Poole/Christchurch Bay areas. West of Swanage the range
increases but even at Portland it is only 2.5 m.

Another feature of the tides in this region is the
distortion of the tidal curves due to the effect of shallow
water. As a consequence, tides have a marked ‘double low
water’ between Portland Harbour and Lulworth Cove.



T Tidal gauge

Portsmouth

Weymouth

Map 2.3.5 Tidal range (m) at mean spring tides. Within the Solent,
tidal range falls from >4 m at Portsmouth Harbour to
<2 m at the Needles. Source: Lee & Ramster (1981).
© Crown copyright.

From Swanage to Southampton ‘double high waters” occur.
In Poole and Christchurch Bays this distortion results in a
long ‘stand’ of the tide at or very close to the high water
level.

Tidal surges caused by fluctuations in atmospheric
pressure may produce extreme conditions in the North Sea,
but in the English Channel the results are less severe. The
maximum surge level expected to occur once in 50 years at
Portland Bill is 1.1 m in height, with maximum surge-
induced currents of 0.6 m/s. In Poole and Christchurch
Bays, however, where tidal ranges are normally small, even
a 0.5 m surge may be significant, especially as the long tidal
‘stand” at or near high water increases the probability of a
surge occurring at this tide level. The storm surges along
this coast appear to be strongly correlated with wave action
from either the south-west or the south-east. The resulting
combination of surge, wave action and tide level can cause
problems along stretches of coast susceptible to flooding or
erosion.

Tidal range increases progressively offshore into the
English Channel and is particularly high near the Channel
Islands.

2.3.5 Wave exposure and sea state

Waves are generated by the prevailing south-westerly
winds, which have a long ‘fetch’ from the Western
Approaches of the English Channel. However the western
parts of Lyme Bay, Weymouth Bay and Bournemouth Bay
are sheltered from these waves by substantial headlands
(Map 2.3.6).

Wave period, the time between successive waves, is
significant when considering sea state and exposure. Close
to the coast, and especially within the surf zone, the
apparent period may be less than offshore, as refraction
increases the apparent frequency of waves.

Map 2.3.6 shows the significant wave heights that can be
expected to be exceeded for 10% and 75% for the entire year.

2.3 Wind and water
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Map 2.3.6 Significant wave height (m) exceeded for 10% and 75%
of the year. Source: Draper (1991).

For example at Portland Bill the significant wave height is
greater than about 2 m for 10% of the year and 0.5 m for 75%
of the year. In the sheltered bays and harbours of much of
the region the significant wave height is less than 1.5 m for
90% of the year.

2.3.6 Water characteristics

Water temperature

The mean sea surface temperatures for summer and winter
are shown on Map 2.3.7. The data are for August and
February, which are the months of, respectively, highest and
lowest average sea surface temperature. In winter, average
sea surface temperatures increase progressively to the west,
from less than 7°C to over 8°C, reflecting the inflow of

Mean surface temperature (°C)
—— Summer ------ Winter

T —165——

Map 2.3.7 Mean surface water temperature in summer and winter
(°C). Source: Lee & Ramster (1981). © Crown copyright.
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relatively warm Atlantic waters up the English Channel. In
summer temperatures increase northwards from the middle
of the English Channel towards the coast.

Salinity

Although lower than in winter, salinity values remain
relatively high in summer along the centre of the English
Channel due to the movement of Atlantic water towards the
North Sea. Salinity values decrease toward the coast in both
summer and winter but normally remain above 34.5 g/kg,
except locally at river mouths, where there is dilution from
freshwater discharge.

The mean surface salinity values for summer and winter
are shown on Map 2.3.8, based on data for August and
February respectively. Data are averaged for each month,
which has the effect of smoothing out salinity gradients in
some areas.

—— Mean surface salinity (g/kg) in summiei
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Map 2.3.8 Mean surface salinity of seawater in summer and winter
in g/kg of total dissolved salt. Source: Lee & Ramster
(1981). © Crown copyright.
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C. Contact names and addresses

Type of information

UKDMAP (United Kingdom British Oceanographic Data

digital marine atlas) Centre, Proudman Oceanographic

Version 2. Oceanographic ~ Laboratory, Bidston Observatory,

maps. Birkenhead, Merseyside L43 7RA,
tel: 0151 652 3950

Contact address and telephone no.

Monthly, seasonal and
annual windroses

J. Hammond, Meteorological
Office Marine Enquiry Service,
Johnstone House, London Road,
Bracknell RG12 2SY,

tel: 01344 854979



2.4 Sediment transport

British Geological Survey

2.4.1 Description

Sediment transport is described within the context of coastal
cells and sub-cells. These divide the coastline into sections
within which sediment erosion and accretion are inter-
related and largely independent of other cells (Motyka &
Brampton 1993). In this region there are parts of two coastal
cells: that from Selsey Bill to Portland Bill (divided into six
sub-cells) and that from Portland Bill to Land’s End (one
sub-cell lies in the region). Sub-cells are described below
and shown on Map 2.4.1. Note that the sediment transport
shown is of sand and gravel ‘bed load’, not suspended
sediments.

Chichester Harbour to Portsmouth Harbour: sub-cell 5a

There is a moderate westward drift in this sub-cell, owing to
southerly and easterly waves, a result of the predominant
south-westerly waves being diffracted towards the north by
the shallow waters off the east coast of the Isle of Wight. In
recent years the rate of drift along the coast has been
reduced by coast protection schemes, which have reduced
the supply of beach material from erosion. The drift is
intercepted by harbour mouths, from where beach material
is transported offshore by strong ebb tides to form tidal
deltas.

There is accretion at the west end of Hayling Island and
at the east end of Portsea Island. The lack of mobile beach
material has resulted in erosion between Selsey and
Hayling.

2.4 Sediment transport

Portsmouth Harbour to Southampton: sub-cell 5b

This sub-cell includes the north-east shore of the Solent from
Gosport to Southampton. The littoral drift is low and there
is a drift divide sited approximately between the mouths of
the rivers Meon and Hamble. Tidal currents generally run
parallel to the shore and prevent any significant onshore
deposition of beach material. Littoral processes are very
weak north-west of the Hamble.

There is accretion near the mouth of the river Hamble,
and shingle ridges form south-east of Lee-on-Solent.
Locally generated wave action in the Solent is sufficiently
strong to cause cliff erosion between the rivers Meon and
Hamble. There is beach erosion at Lee-on-Solent.

Southampton to Hurst Spit: sub-cell 5c

Littoral drift is low and towards the east on the north shore
of the West Solent. There is no discernible drift on the west
shore of Southampton Water. Tidal processes dominate in
areas protected by mudflats. Locally-generated waves
produce a weak littoral drift from east of Beaulieu river
towards Calshot Spit.

In the lee of Hurst Spit there is local accretion of shingle.
The coastline is prone to erosion, particularly from
Keyhaven, where there are extensive areas of intertidal
erosion and saltmarsh dieback, to Calshot Spit.
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Map 2.4.1 Sediment transport and coastal cells. Source: Motyka & Brampton (1993). Adapted with permission from MAFF Flood and

Coastal Defence Division.
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The Needles to Foreland (Isle of Wight north coast):
sub-cell 5d

There is low northward and eastward drift from Totland to
Cowes, decreasing eastwards from Cowes to Ryde. From
Foreland to Ryde there is moderate northward drift. The
dominant processes are wave action on the west and east
coasts, and combined wave and tidal currents on the north
coast.

At Ryde and Bembridge there is sand and shingle
accretion, the sand being derived from the south-east coast
or from the Solent. Erosion and cliff slippage affects most of
the coast, but the worst affected cliffs are from Totland to
Cowes and from Seaview to Foreland.

Foreland to the Needles (Isle of Wight south coast):
sub-cell 5e

There is moderate to high eastward drift from the Needles
to St. Catherine’s Point, reducing slightly to the east. In
Sandown Bay the drift is moderate and northerly.

On the south-west coast there is sand and pebble
accretion, owing to cliff erosion. Between St. Catherine’s
Point and Ventnor and in Sandown Bay there is accretion of
pebble and sand beaches. Erosion and cliff slippage is
prevalent along the coast, both between the Needles and
Hanover Point where the chalk cliffs are being eroded, and
further east where the cliffs are formed of clay and soft
sandstone.

Hurst Spit to Durlston Head: sub-cell 5f

There is moderate to high easterly drift of sand and shingle
in Christchurch and Poole Bays, and little net drift in
Swanage Bay. There is local drift reversal at the entrance to
Poole Harbour. Tidal currents carry sand eastwards around
Hengistbury Head, some of this being transported offshore
and some reaching the coast in Christchurch Bay. Rapid
tidal currents transport shingle from the end of Hurst Spit
onto offshore banks.

Hurst Spit is receding and is being breached in places.
In the eastern part of Christchurch Bay and at Christchurch
Harbour entrance there is accretion of shingle. There is
slippage and erosion of unstable cliffs of clays, sands and
gravels in the central part of Christchurch Bay and at the
east end of Poole Bay. Sand is accreting in Poole Harbour
entrance and in Studland Bay. There is also cliff erosion in
Swanage and Durlston Bays.

Durlston Head to Portland Bill: sub-cell 5

There is low and intermittent eastward drift within this sub-
cell. Tidal currents have little impact on the coastline, being
relatively weak close to the shoreline. There is an
anticlockwise current-induced circulation of sand in
Weymouth Bay, resulting in sand accretion. Pebble beaches
occur within deeply incised embayments.

Erosion is widespread. Wave action on unstable cliffs,
which consist of a variety of rock types such as mudstones,
shales, limestone and chalk, has formed deeply incised bays
and stacks. The rate of erosion is fairly rapid, due to a
combination of weathering, slippage and wave
undercutting.
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Portland Bill to Lyme Regis: sub-cell 6a

Littoral drift is variable in direction but generally eastward.
Chesil Beach is receding slowly and is now prone to
overtopping. It appears to have no contemporary supply of
material, and wave action dominates the evolution of the
beach.

To the west of Chesil the coastline consists of soft, easily
eroded mudstone cliffs. Waves erode these cliffs and
transport fine particles seaward in suspension. This process
is particularly marked east of Lyme Regis, where the soft,
sandy/shale cliffs are prone to slippage on a large scale.
Sand and shingle has built up at Lyme Regis due to the
trapping effect of the harbour and consequent downdrift
erosion to the east.

2.4.2 Further sources of information
A. References cited

Motyka, ].M., & Brampton, A.H. 1993. Coastal management -
mapping of littoral cells. Oxford, HR Wallingford. (Report SR
328.)

B. Further reading

Coastal Research Group, Glasgow University Department of
Geography and Topographic Science. 1994. Coastal processes
and conservation. Poole Harbour. Peterborough, unpublished
report to English Nature.

Hydraulics Research. 1991. A macro review of the coastline of England
and Wales. Vol. 5. The south coast. Selsey Bill to Portland Bill.
Oxford, HR Wallingford. (Report SR 172.)

Rendel Geotechnics. 1995. Coastal planning and management: a
review of earth science information needs. London, HMSO.

Turner, N. 1990. Sand transport on the seabed in Poole and
Christchurch Bays. In: Poole Bay, a natural resource. Dorchester,
The Marine Committee of the Dorset Trust for Nature
Conservation.

C. Contact names and addresses

Type of information Contact address and telephone no.

Coast protection policy;
Coast Protection Survey of
England; sediment cells

*Ministry of Agriculture, Fisheries
and Food (MAFEF), Flood and
Coastal Defence Division, London,
tel: 0171 238 3000

Review of erosion, deposition Minerals Division, Room C15/19,
and flooding in Great Britain Department of the Environment,
(maps and database) 2 Marsham Street, London

SW1P 3EB, tel: 0171 276 0900

HR Wallingford Ltd., Howbury
Park, Wallingford, Oxfordshire
OX10 8BA, tel: 01491 835381

Sediment cells

*Starred contact addresses are given in full in the Appendix.



2.5 Sea-level rise and flooding

2.5 Sea-level rise and flooding

British Geological Survey

2.5.1 Sealevel changes in the region

Apparent sea-level rise is the combined effect of local crustal
movements (owing to the removal of the weight of ice since
the last glacial period, Scotland is rising whereas southern
England is sinking) and global rises in sea level, estimated
as rising between 1.5 and 2 mm/year. Reviews which

attempt to estimate future changes in apparent sea level (e.g.

Woodworth 1987) cite the regional and temporal variability
shown by tide gauge data as major causes of uncertainty.

Shennan (1989) shows no primary data for the region
but extrapolation of the rates of crustal movement estimated
elsewhere in the country suggests a crustal subsidence rate
of about 0.5 mm/year. This subsidence reinforces the
current global rise in sea level to produce a rise in sea level
along the coast that is probably in excess of 2 mm/year.
Emery & Aubrey (1985), however, indicate a sea level rise of
4-8 mm/year across most of the region (Map 2.5.1).

2.5.2 Flooding in the region

The potential for flooding (see Map 2.5.1) is high in the low-
lying ground fronting Chichester, Langstone and
Portsmouth Harbours. Extensive areas of high flooding
potential exist along Southampton Water and westwards to

Lymington, and along valleys incised into the north coast of
the Isle of Wight. Parts of Christchurch and Poole Harbour
are also low-lying. West of Studland the coast is mostly
cliffed, but parts of Weymouth, the area behind Chesil
Beach, and some areas near Lyme Regis also have high
potential for flooding. Isostatic sinking of the land and the
increasing frequency of storm conditions and wave heights
in the Atlantic are increasing the future potential for
flooding and erosion on the coast and decreasing the
original expected useful life of coastal works.

2.5.3 Further sources of information
A. References cited

Emery, K.O., & Aubrey, D.G. 1985. Sea levels, land levels, and tide
gauges. New York, Springer-Verlag.

Shennan, I. 1989. Holocene crustal movements and sea-level
changes in Great Britain. Journal of Quaternary Science, 4(1):
77-89.

Woodworth, P.L. 1987. Trends in UK mean sea level. Marine
Geodesy, 11: 57-58.
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sea-level rise (after Emery & Aubrey 1985).
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B. Further reading

Boorman, L.A., Goss-Custard, J.D., & McGrorty, S. 1989. Climatic
change, rising sea level and the British coast. London,
HMSO/Natural Environment Research Council. (Institute of
Terrestrial Ecology Research Publication No. 1.)

Bray, M.]., Carter, D.J., & Hooke, ] M. 1992. Sea-level rise and global
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University of Portsmouth SCOPAC (Standing conference on
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Burd, E, & Doody, P. 1990. Sea level rise and nature conservation. A
review of NCC experience. Peterborough, Nature Conservancy
Council. (Coastal Ecology Branch, Coastal Habitat Network
Paper No. 3.)

Climate Change Impacts Review Group. 1991. The potential effects of
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(Department of the Environment.)
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HMSO.
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Department of the Environment and the Meteorological Office.
1990. Global climate change. London, HMSO.
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in the UK. Nottingham, M1 Press.

Motyka, ].M., & Brampton, A.H. 1993. Coastal management -
mapping of littoral cells. Oxford, HR Wallingford. (HR
Wallingford Report SR 328.)

Posford Duvivier Environment. 1991. Environmental opportunities in
low lying coastal areas under a scenario of climate change.
Peterborough, Report to National Rivers Authority, Department
of Environment, Nature Conservancy Council and Countryside
Commission.

Rendel Geotechnics. 1995. Coastal planning and management: a
review of earth science information needs. London, HMSO.

Shennan, I. 1993. Sea-level changes and the threat of coastal
inundation. The Geographical Journal, 159(2): 148-156.

Tooley, M.]., & Shennan, L., eds. 1987. Sea level changes. Oxford,
Basil Blackwell. (Institute of British Geographers Special
Publication Series, No. 20.)

Woodworth, P. 1990. Measuring and predicting long term sea level
changes. NERC News, 15: 22-25. Swindon, NERC.
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C. Contact names and addresses

Type of information

Flood defence - east of
Christchurch

Flood defence - west of
Christchurch

Flood and coastal defence
policy (see also section 8.4)

Review of erosion,
deposition and flooding in
Great Britain (maps and
database)

Tide gauge data

Contact address and telephone no.

*National Rivers Authority -
Southern Region, Worthing,
tel: 01903 820692

*National Rivers Authority -
South Western Region, Exeter,
tel: 01392 444000

*Ministry of Agriculture, Fisheries
and Food (MAFF), Flood and
Coastal Defence Division, London,
tel: 0171 238 3000

Minerals Division, Room C15/19,
Department of the Environment,
2 Marsham Street, London

SWI1P 3EB, tel: 0171 276 0900

British Oceanographic Data
Centre, Proudman Oceanographic
Laboratory, Bidston Observatory,
Birkenhead, Merseyside L43 7RA,
tel: 0151 652 3950

*Starred contact addresses are given in full in the Appendix.



2.6 Coastal landforms

British Geological Survey

2.6.1 Description

The region is here divided into three sections on the basis of
its geomorphology: first, the soft shores of the Solent,
stretching west as far as Poole Harbour and Studland Bay,
second the predominantly cliffed coast of the south of the
Isle of Wight and Dorset between Studland and Weymouth,
and third, a western section comprising Portland Bill and
the coast of Lyme Bay. Major coastal landforms are shown
on Map 2.6.1. This region contains, particularly in parts of
the Isle of Wight and the Dorset coast, some of the best-
known and most spectacular coastal scenery in southern
Britain: despite there being none in Hampshire, Heritage
Coasts in the region comprise 21% of the total length of
Heritage Coasts on the North Sea coast and around 9% of
such coasts in England and Wales (see also Chapter 7).

Hayling Island to Studland Bay, including the north shore
of the Isle of Wight

The landforms of the eastern section of the region are
controlled by the underlying geology of Tertiary rocks,
which are largely soft clays and sandstones, resulting in a
mainly low-lying coastline. The series of large embayments
that indent the coast - Chichester, Langstone and
Portsmouth Harbours, the Solent, Southampton Water and
Poole Harbour - have been formed by the drowning of low-
lying coastal land as the sea rose after the last glaciation.
They are characterised by muddy sediments and saltmarsh,
particularly in Langstone Harbour, Portsmouth Harbour, on
both sides of Southampton Water, the north shore of the
western Solent (between Calshot and Hurst Castle) and
Poole Harbour.

In places the mud is mixed with sand or shingle, and
there are notable deposits of shingle on the open coast
between the embayments, for example on Hayling and
Portsea Islands and at Browndown, Needs Ore Point (at the
mouth of the Beaulieu River) and Hurst Spit. The
Hampshire coast has many saline lagoons, some associated
with shingle structures, for example at Gilkicker, and others
behind the low-lying coast between Calshot and Keyhaven.

On the north coast of the Isle of Wight there is a series of
smaller inlets that are also sedimentary in nature:
Bembridge Harbour (which is almost closed off by the
Duver, a spit of shingle and sand), the muddy inlets of
Wootton Creek, King’s Quay, Newtown River and the River
Yar, and the classic drowned river valley of the River
Medina at Cowes. There are lengthy stretches of cliff on the
Isle of Wight north coast, although these are generally low
and relatively soft. Elsewhere on the non-estuarine coast of
the island, the large expanse of sand flats at Ryde gives way
to mud around Wootton Creek. Mud and sand extends
from Gurnard Ledge (west of Cowes) to Newtown River,
backed by low cliffs. Low cliffs west of Yarmouth increase
in height to Alum Bay, next to The Needles, where they form
a spectacular multi-coloured vertical section of Tertiary
strata.

On the mainland, west of Hurst Spit, shingle and sand
backed by low cliffs predominate as far as Christchurch,

2.6 Coastal landforms

beyond which beaches are mainly sandy as far as Studland:
sand spits have formed at Hengistbury Head and
Sandbanks, as well as at Studland, where an important dune
site is backed by heathland. Although there are smaller
areas elsewhere, the only substantial areas of sand dune in
the region are found at Sinah Common (Hayling Island), the
Duver and Studland. At Handfast Point (Old Harry), near
Swanage, chalk forms a prominent white headland and
stacks.

Isle of Wight south coast and Purbeck coast to Weymouth

These sections of coast generally have prominent cliffs, and
a wide variety of rocks are exposed by the complex
structure. Folds and faults run east-west, parallel to the
Dorset coast part of this section. On the south coast of the
Isle of Wight the rocks are Cretaceous and Jurassic in age,
composed of chalk, limestone, clay, sandstone and other
sediments. These rocks also occur on the mainland, south
and west from Handfast Point.

Chalk cliffs form prominent landmarks at Culver Down
in the east of the Isle of Wight and even more spectacularly
at Tennyson Down and The Needles in the west. In
between, sandy beaches are present along the frontage of
Sandown and Shanklin, where the hinterland is low-lying,
before the land climbs again, rising quite steeply from the
sea between Shanklin and Blackgang. Along the stretch
between Bonchurch (near Ventnor) and Niton (near St.
Catherine’s Point) the cliffs are unstable, owing to the
presence of the underlying Gault Clay, and slumping is
widespread, leading to irregular undercliffs. Steep valleys,
known as “chines’, occur where streams reach the sea by
cutting down through the high ground, as at Luccombe. To
the west of Blackgang the coast is formed of lower cliffs,

20 - 40 m high, which run for some 15 km, broken
occasionally by chines. High ground formed of chalk is
reached after Compton Chine, but the downs are cut at
Freshwater Bay where the north-flowing River Yar rises in
marshes only a few hundred metres from the south coast.

In Dorset, shingle beaches backed by cliffs predominate
to the west of Studland. West of Old Harry, cliffs formed of
Bridport Sands, Portland Beds, Upper Greensand and Chalk
tend form sheer faces, while those with Jurassic clay
formations, the Wealden Beds and the Gault Clay are
generally degraded and prone to landslip. Extensive
irregular undercliffs are seen, for example at Kimmeridge
Bay and at the eastern end of Ringstead Bay. Chalk forms
downland behind the coast between Worbarrow Bay and
White Nothe; at the coast itself are older rocks, which give
the coastal landscape much of its special quality.
Differential erosion, where the sea has broken through a
hard vertical stratum (the Portland Limestone) and
hollowed out softer rock behind (the Purbeck Beds), has
created well-known features such as Lulworth Cove and
Durdle Door. West of Redcliff Point the land falls to
Lodmoor, a low-lying area of wet grassland on the outskirts
of Weymouth.
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Map 2.6.1 Major coastal landforms

Weymouth to Lyme Regis

The dominant landforms of this section of coast are the Isle
of Portland (actually a peninsula), Chesil Beach and the
cliffs of west Dorset. The Isle of Portland juts far out into
the English Channel and nearly all its shore is cliffed: the
northern part is higher (130 m), with irregular slumped
undercliffs, but the land surface slopes more gently down to
sea level at Portland Bill.

Joining the Isle of Portland to the mainland and
stretching north-westwards for 28 km, as far as Burton
Bradstock, lies Chesil Beach, a long shingle bar that encloses
the Fleet, a brackish lagoon (see also sections 3.3 and 3.4).
The lagoon stretches from Weymouth to Abbotsbury, more
than half the length of the shingle bar, and behind it lie
undulating hills, which west of Abbotsbury slope directly
down onto the shingle beach.

West of Burton Bradstock lie more cliffs, often slumped
as a result of clay underlying harder rocks. Among these
cliffs are some of the most prominent features of the Lyme
Bay coast, including Thorncombe Beacon and Golden Cap
(191 m).

2.6.2 Further sources of information
A. Further reading

Allison, R.J., ed. 1992. The coastal landforms of West Dorset. London,
Geologists” Association. (Geologists” Association Guide, No.
47)

Bristow, C.R., Freshney, E.C., & Penn, LE. 1991. Geology of the
country around Bournemouth. London, HMSO. (Memoir of the
British Geological Survey, Sheet 329 (England & Wales.)

Cobham Resource Consultants. 1991. The east Hampshire landscape.
Cheltenham, Countryside Commission. CCP358.
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House, M. 1989. Geology of the Dorset coast. London, Geologists’
Association. (Geologists” Association Guide.)

Land Use Consultants. 1992. The Chichester Harbour Landscape.
Cheltenham, Countryside Commission. CCP 381.

Landscape Design Associates. 1993. The Dorset downs, heaths and
coast landscape. Cheltenham, Countryside Commission.
CCP424.

Melville, R.V., & Freshney, E.C. 1982. British regional geology: the
Hampshire Basin and adjoining areas. London, HMSO, for
Institute of Geological Sciences.

Nicholas Pearson Associates. 1994. The Isle of Wight landscape.
Cheltenham, Countryside Commission. (CCP448.)

Steers, J.A. 1964. The coastline of England and Wales. 2nd ed.
Cambridge, Cambridge University Press.

Steers, J.A. 1981. Coastal features of England and Wales. Cambridge,
Cambridge University Press.

B. Contact names and addresses

Type of information Contact address and telephone no.

Coast protection *Ministry of Agriculture, Fisheries
and Food, Flood and Coastal
Defence Division, London,

tel: 0171 238 3000

Geomorphological
information for region

Coastal Geology Group, British
Geological Survey, Keyworth,
Nottingham NG12 5GG,

tel: 0115 936 3100

*Starred contact addresses are given in full in the Appendix.



Chapter 3 Terrestrial coastal habitats

This chapter covers terrestrial habitats that are maritime
influenced, i.e. are distinctive because of their association
with the coast and coastal processes. Adjacent to some parts
of the UK coast there are other semi-natural habitats of
importance that are not directly influenced by the sea,
including for example lowland heathland, woodlands, dry
grasslands (other than that on typically coastal substrates -
sand, shingle or cliff) and peatlands.

In this region, there are a number of important areas of
non-maritime habitat close to the coast, principally ancient
woodland, lowland heaths and calcareous grassland.
Lowland heath is a habitat of European importance,
protected under the EC Habitats and Species Directive, and
regional examples (for instance the Dorset heaths) hold
nationally important populations of a number of rare
species, especially of birds (see section 5.11), reptiles and

amphibians (see section 5.6). As far as ancient woodland is
concerned, the New Forest is probably the best surviving
example of pasture woodland in western Europe and is
unique in its diversity of lichens and fungi (see section 5.1).
The New Forest is among the most important sites in the
UK for dead-wood invertebrates (see section 5.3) and is a
Special Protection Area for birds. Chines (narrow gorges) in
the cliffs of the Isle of Wight also retain good examples of
ancient woodland, important for dormice; these woods, and
others in the region, make it one of the most important
regions in the country for bats (see also section 5.13). The
combination of chalk exposures with the mild climate
results, in the Isle of Wight, in some of the best examples of
maritime chalk grassland in the country; St. Alban’s Head
and the Isle of Portland are classic botanical localities for
higher plants of calcareous soils (see also section 5.2).

Lowland heath is one of the rarest and most threatened terrestrial habitats in Europe. The few scattered remnants now surviving in
England comprise a large part of the European resource and are often highly significant for their rare species. Studland Heath National
Nature Reserve is home to two of the rarest, the sand lizard and the smooth snake, and has been designated a Biogenetic Reserve - one of
only eighteen in Europe. Photo: Peter Wakely, English Nature.
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3.1 Cliffs and cliff-top vegetation

Dr T.C.D. Dargie

3.1.1 Introduction

Geology and geological structure, together with past
environmental history (marine erosion past and present,
and glacial processes), determine cliff form. The most
distinctive cliff types are consolidated (hard cliffs developed
from resistant bedrock) and unconsolidated (soft cliffs
developed in easily-eroded materials, including
unconsolidated Jurassic strata, Tertiary and Quaternary
deposits.

The coast of Hampshire, Isle of Wight and Dorset
contains a good length of cliff and a moderate extent of cliff
and cliff-top habitats. The region has a total cliff length of
131 km (Table 3.1.1 and Map 3.1.1), representing 3% of the
British resource, and is therefore of modest importance in
the national context. However, the total extent of soft
unprotected cliff is large (80 km) and represents a significant
proportion (31%) of this cliff type in England.

Cliffs in the region exhibit good diversity in form (Table
3.1.2) (Doody et al. 1993). West Dorset has soft Jurassic cliffs
between Lyme Regis and Burton Cliff, rising to 191 m OD at
Golden Cap. The Purbeck Coast between Osmington and
Studland has a very varied array of soft and hard cliffs set in
Jurassic clays and limestone, with more restricted
Cretaceous chalk, together with other outstanding cliffed
landforms (small bays, headlands, stacks and natural
arches). Soft cliffs associated with Tertiary materials are

Table 3.1.1 Cliff and maritime cliff grassland resource in context

Soft cliffs
Total length % of total
(km) in Region 9
Hampshire 7.2 =
Isle of Wight 415 -
Dorset 31.5 =
Region 9 80.2 -
England 256.0 31
East Coast ?
Great Britain ? ?

Map 3.1.1 Cliffs and cliff-top habitat. Marked sectors have >90%
cliffed coast. Source: JNCC Cliffs Database.

common on the Isle of Wight around Hamstead, but are
more extensive on the southern coasts, where they are cut in
Jurassic rocks, with major Cretaceous chalk cliffs in the west
(Tennyson Down) and in the east (Culver Cliffs).

All cliffs Maritime cliff grassland
Total length % of total Total area % of total
(km) in Region 9 (ha) in Region 9
6.5 = 0 =
S5 - 52 -
72.5 = 57 =
131.5 - 109 -
1,164.5 11 1,895 6
1,799.5 7 ? ?
4,059.0 3 ? ?

Source: Pye & French (1993). Key: ? = area, length or percentage not known.

Table 3.1.2 Lengths (km) of cliff types

Vertical Vertical Non-vertical Non-vertical
>20 m high <20 m high >20 m high <20 m high

Area Length % of total Length % of total Length % of total Length % of total
(km) length in (km) length in (km) length in (km) length in

Region 9 Region 9 Region 9 Region 9

Hampshire 0 = 0 = 515 = 1.0 =
Isle of Wight 18.0 - 0 - 25.5 - 9.0 -
Dorset 28.0 - 2.0 - 40.0 - 25 -
Region 9 46.0 = 2.0 = 71.0 = 12.5 =
England 320.0 144 49.0 41 628.5 11.3 167.0 7.5
East Coast 600.5 7.7 379.5 0.5 558.5 12.7 261.0 48
Great Britain ~ 1,325.0 35 818.0 0.2 1,371.0 5.2 545.0 2.3

Source: JNCC Coastal Resources Database (cliff height and angle categories).
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The soils and vegetation of cliffs and cliff-tops are closely
related to slope angle, soil type and salt spray deposition,
with much local variability possible with changing exposure
around headlands. The major natural and semi-natural cliff
and cliff-top habitats in Great Britain are bare ground,
spray-zone lichen-covered rock, rock crevice, cliff-ledge, sea-
bird colony, perched saltmarsh, maritime grassland and
maritime heath. Very sheltered cliffs and cliff-top sectors
that receive little salt spray input are not here treated as
coastal habitats. Soft cliffs on sheltered coasts can develop
undercliff vegetation of woodland, scrub, tall herb and rank
grassland, often very close to the sea. This has developed in
several areas in this region (notably on the north and south
coasts of the Isle of Wight), but its full extent is uncertain.
Slumped material is extensive on some cliffed coasts and in
a few places maintains a mosaic of cliff habitats of different
ages. The full regional extent of cliff-top habitat has not
been surveyed, but the moderate exposure of the coast to
very strong winds and heavy spray deposition probably
allows mainly maritime grassland to develop, with most of
this restricted to hard cliffs.

The scenic contribution of cliffs within the region is
outstanding, with tall and lengthy soft cliffs in Jurassic and
Tertiary strata for substantial lengths of the west Dorset and
Isle of Wight coasts, and imposing hard vertical cliffs cut in
Jurassic limestone and chalk in east Dorset and of chalk in
the western Isle of Wight, where the cliffs terminate in the
imposing stacks of the Needles. This scenic value is
recognised in the 44 km (Isle of Wight) and 92 km (Purbeck
and west Dorset) of Heritage Coast, each with important
cliffed sections (Gubbay 1988; Heritage Coast Forum 1993).

3.1.2 Important locations and species

Of the twelve National Vegetation Classification (NVC)
maritime cliff vegetation communities in the UK (Rodwell
in prep.), ten are recorded from England, the remaining two
being confined to Scotland. Cliff habitats between Dancing
Ledge and Chapman’s Pool (Purbeck) have been mapped by
Cooper (1988), recording 16 ha of very varied grassland on
Jurassic limestones and shales. No other detailed map
information is available, but a zonation is recognised on the
hard limestone cliffs of the south coast (Mitchley & Malloch
1991), ranging from high spray and exposure conditions
(NVC cliff vegetation communities MC1 rock samphire
Crithmum maritimum - rock sea-spurrey Spergularia rupicola
rock-crevice, MC4 wild cabbage Brassica oleracea cliff ledge,
MCS8 red fescue Festuca rubra - thrift Armeria maritima
maritime grassland) to more sheltered cliff-top conditions
(MC11 red fescue Festuca rubra - wild carrot Daucus carota
maritime grassland and CG2 sheep’s fescue Festuca ovina -
meadow oat-grass Avenula pratensis calcicolous grassland,
which is probably common on Cretaceous chalk cliff tops).
The total extent of maritime cliff grassland in the region is
estimated at 109 ha (Table 3.1.1), with very little in
Hampshire (possibly confined to Beckton Bunny), the cliffs
there being mostly soft and relatively sheltered.

In Great Britain nine nationally rare and four nationally
scarce species or subspecies of higher plant are found
mainly or exclusively on cliffs. Most are restricted to cliff
habitats in the south and west of Britain; one of these, the
nationally scarce early spider orchid Ophrys sphegodes,
occurs in the region. Other nationally rare and scarce

3.1 Cliffs and cliff-top vegetation

species more typical of other habitats also occur on cliffs and
several nationally scarce species are present in the region:
wild cabbage, dwarf mouse-ear Cerastium pumilum, sea kale
Crambe maritima, Portland spurge Euphorbia portlandica, early
gentian Gentianella anglica, golden samphire Inula
crithmoides, tree mallow Lavatera arborea, rock sea-lavender
Limonium binervosum, hairy bird’s-foot-trefoil Lotus
subbiflorus, white horehound Marrubium vulgare, hoary stock
Matthiola incana, oxtongue broomrape Orobanche loricata,
yarrow broomrape O. purpurea, sea radish Raphanus
maritimus, bulbous meadow-grass Poa bulbosa, Nottingham
catchfly Silene nutans and suffocated clover Trifolium
suffocatum. The south Dorset coast and the Needles to St.
Catherine’s Point cliff sectors are considered of national
importance for their botanical interest (Doody et al. 1993)
(see also section 5.2). Maritime heath is an important
national feature of cliff-top habitat but is probably absent in
the region, and no lichen heath of national or regional
importance is recorded for regional cliffs (Fletcher et al.
1984).

A population of the rare sand lizard Lacerta agilis is
present on Bournemouth Cliffs. There are no major cliff
sites with important seabird colonies (Stroud et al. 1990) in
the region, though smaller seabird populations are present,
notably on the south-west Isle of Wight cliffs. Some cliffed
locations, notably Portland Bill, are important for recording
bird passage migrants. No systematic survey of
invertebrates in cliff and cliff-top habitats has been carried
out, but these environments have a rich habitat diversity
and thus support large numbers of species (Mitchley &
Malloch 1991). Several cliffs in the region have excellent or
good invertebrate lists, with some notable and rare (Red
Data Book) species; South Dorset Coast SSSI, Isle of
Portland, West Dorset Coast, Durlston Head, Hanover Point
to St. Catherine’s Point, Nilton to Ventnor Undercliff,
Bembridge Down SSSI, Lulworth Cove, Studland Cliffs
SSSI, Golden Cap Estate and Compton Down SSSI are
regionally important cliff locations on the JNCC'’s
Invertebrate Site Register (see also section 5.3).

This coastline is characterised by a wide variety of
erosional problems, from rapidly eroding cliffs to actively
unstable landslide complexes. The high chalk cliffs of
Freshwater Bay and Culver Cliff on the Isle of Wight, and
Studland Bay and White Nothe, Dorset, are subject to
relatively low rates of retreat, usually less than 0.3 m/year,
involving rockfalls and topples. Large ancient pre-existing
landslide complexes occur on the Isle of Wight Undercliff,
and on the north-east coast of the Isle of Portland. In these
areas, slow, intermittent ground movement can cause
significant damage to property situated on the unstable
slopes. Elsewhere, cliffs tend to be developed in
interbedded sequences of soft sedimentary rocks. This can
give rise to relatively rapid erosion on exposed coasts, such
as the south-west coast of the Isle of Wight, and highly
dynamic landslide complexes, as in Christchurch Bay (e.g.
Naish Farm and Chewton Bunny) and West Dorset (e.g.
Black Ven, Stonebarrow and Golden Cap) (Jones & Lee
1994).

3.1.3 Human activities

Cliffs are among the least modified of terrestrial habitats,
although the cliff-top zone, especially its inner sectors, has
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been affected by a variety of human impacts, sometimes
leading to major habitat loss. At a national scale the most
extensive influences on hard cliff vegetation are grazing and
burning, the major management techniques for cliff-top
habitat (Mitchley & Malloch 1991), though these are
probably uncommon in the region, where arable
agricultural land often reaches close to the cliff edge.
Targets for re-creating maritime cliff grassland from arable
or improved pasture are discussed by Pye & French (1993).
In general visitor erosion and residential development have
caused low to moderate habitat loss and vegetation
disturbance in this region. However, footpaths have heavy
usage in some parts of the region and local erosion is
present (e.g. South West Coast Path, southern Isle of Wight
cliffs). Outside the towns, much of the cliffed coast is
largely undeveloped, although there is some caravan park
development close to cliffs, with at least one large site in a
major location (Durdle Door), and car parks are common.
Access to the South Dorset Coast is restricted by military
activity and this has probably prevented recreational
development.

The scale of residential development on soft cliff sectors
has led to protection of parts of the cliff foot by coastal
defences (as at Weymouth, Bridport Bay, Durleston Cliffs,
Swanage and Ventnor).

3.1.4 Information sources

Detailed NVC survey is confined to one study in Dorset
(Cooper 1988), which was part of a pilot study involving
thirteen surveys to assess the feasibility of mapping all cliff
habitat in Britain. NVC surveys use a reliable, consistent
methodology yielding very detailed information (Rodwell
in prep.). The vegetation is mapped and described, and
information on coastal erosion and accretion, atypical
vegetation and adjoining land use is also recorded. The
data represent a sound baseline for future cliff vegetation
studies and both strategic and local management of the cliff
resource.

No other detailed surveys exist for the region, and
existing information is insufficient to detail the regional
extent of individual cliff and cliff-top habitats, apart from
maritime cliff grassland.

3.1.5 Acknowledgements

Assistance with sources was kindly provided by JNCC’s
Species Conservation Branch. Thanks also go to Rendel
Geotechnics for information on landsliding and cliff erosion.
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C. Contact names and addresses

Type of information Contact address and telephone no.

Flora, fauna, habitat
information, location of site
reports, site management

*Coastal Ecologist, English Nature,
Peterborough, tel: 01733 340345

Advice on national and *Coastal Conservation Branch,
international policy and cliff JNCC, Peterborough,
conservation tel: 01733 62626

National Landslide Databank Rendel Geotechnics, Norfolk
House, Smallbrook Queensway,
Birmingham B5 4L],
tel: 0121 627 1777

Invertebrate fauna *Invertebrate Site Register, Species
Conservation Branch, JNCC,

Peterborough, tel: 01733 62626

* Starred contact addresses are given in full in the Appendix.



3.2 Sand dunes

Dr T.C.D. Dargie

3.2.1 Introduction

The region has only a small extent of vegetated sand dune
habitat, represented by three sites: Hayling Island, The
Duver at St. Helen’s, Isle of Wight, and Studland Bay (Map
3.2.1). Their total area is 234 ha, representing only 3% of the
dune resource of England and less than 1% of the area for
Great Britain (Table 3.2.1). On area alone the regional dunes
are of only minor importance in the national context.
However, they are important in a regional context, owing to
their rarity. Small additional areas are present elsewhere but
have not been included in national dune surveys, i.e. Sinah
Common (Hampshire) and Bembridge Harbour (Isle of
Wight).

Table 3.2.1 Region 9 vegetated dune resource in context

3.2 Sand dunes

3

Total area % of total Dune area
(ha) in Region 9 ® 51-100 hal
® >100 ha

Hampshire 53 -
Isle of Wight b B Map 3.2.1 Sand dune sites. Numbers refer to Table 3.2.3. Source:
— :.;et Lo : JNCC Sand Dune Database.
Region 9 234 =
England 9,282 3 is part of the Poole Basin Special Protection Area (SPA) and
North Sea Coast 25,356 Ramsar site; part is managed as a National Nature Reserve
GB 50,200 <1

Sources: Dargie (1993), Dargie (1995), Radley (1994), INCC Coastal
Resources Database. Note: the totals for the North Sea Coast and
Great Britain are provisional estimates, as Scotland has not been
systematically surveyed.

Despite their small extent, the dunes in the region are
quite varied. There are transitions to saltmarsh and shingle,
and a good range of foredune, mobile dune and fixed dune
types, all acidic except at The Duver, St. Helen’s, which has
only stable dune grassland and scrub. The extent of
National Vegetation Classification (NVC) dune vegetation
types (Radley 1994) occurring in the region, including other
land cover (e.g. bare ground, car park, caravan park), is
given in Table 3.2.2.

All sand dune sites in the region are covered by some
form of national or international designation. The Duver, St.
Helen’s, is a Site of Special Scientific Interest (SSSI) owned
by the National Trust and is within an Area of Outstanding
Natural Beauty. Studland Bay, owned by the National Trust,

Table 3.2.2 Areas (ha) of dune vegetation types

Strand  Mobile Acidic  Neutral and Dune
and  and semi- fixed cal careous heath
embryo fixed dune dune fixed dune and
dune grassland  grassland bracken
Hampshire 2 11 3 0 9
Isle of Wight 1 0 8 0 0
Dorset 1 15 1 0 65
Region 9 3 26 12 0 74
England 179 2,484 671 2,170 197
GB* 340 8,504 4,953 15,228 2,615

(NNR), and the site falls within a stretch of Heritage Coast.
Accreting dunes at Bembridge Harbour lie partly within an
SSSIL

3.2.2 Important locations and species

Sand dune sites in the region are summarised in Table 3.2.3.
All the sites are spit dunes developed at the mouths of
estuaries and strongly dependent on river sediment or
strong inshore coastal currents for their sand supply. The
Studland Bay site is a particularly fine example (Diver 1933).
At 204 ha, it is the only site in the region large or diverse
enough to support any dune wetland, here comprising open
water, mire, swamp, wet heath and extensive birch and
willow woodland.

90 NVC communities (Radley 1994) have been recorded
for all the sand dunes of England, Scotland and Wales, with
a total of 156 types for communities and sub-communities

Dune Other Dune Trans- Trans- Other
slack dune wood- isitions itions land
wetland land salt to mari- cover
and scrub marsh time cliff

0 0 13 3 0 12

0 0 3 1 0 1

0 12 39 0 0 37

0 12 55 3 0 49
487 150 1,189 141 30 1,044
2,175 4114 8,965 836 64 2,406

Sources: Dargie (1993), Dargie (1995), Radley (1994), JNCC Coastal Resources Database. Note: in the absence of full data for Scotland,
figures for the North Sea Coast have not been calculated; *totals for Great Britain are provisional estimates.
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Table 3.2.3 Sand dune sites in Region 9

Code Name Grid ref. Area (ha)
1 Hayling Island 57695992 9B
2 The Duver, St. Helen’s* 57636891 13
3 Studland Bay 57034846 204

Dune type Conservation status
spit None
spit AONB, NT, SSSI
spit HC, NNR, NT, RS, SPA, SSSI

Source: Radley (1994). Code refers to mapped site location (see map 3.2.1). Abbreviations: AONB - Area of Outstanding Natural Beauty;
HC - Heritage Coast; NT - National Trust; SPA - Special Protection Area; SSSI - (Biological) Site of Special Scientific Interest. Key: *also

included in section 3.3.

combined, not all of them exclusive to dunes. Anotable
feature of the dunes of this region is the presence of lyme-
grass Leymus arenarius (normally a northern species in
British dunes) in NVC mobile dune types (SD5 Leymus
arenarius community, SD6b and SD6c marram Ammophila
arenaria community, Leymus arenarius - sand couch Elymus
farctus and Leymus arenarius sub-communities). Dune heath
(H11 sand sedge Carex arenaria - heather Calluna vulgaris
community) is extensive at Studland Bay and the region is
the largest locus for this habitat in England. Though dune
slack habitat is not present, the wetland of Studland Bay
(wet heath, mire, swamp, open water and much W4 downy
birch Betula pubescens - purple moor-grass Molinia caerulea
woodland) is diverse and is the largest extent of non-slack
wetland upon English North Sea coast dunes.

None of the five nationally rare higher plants found in
Great Britain mainly or exclusively on dunes occurs in the
region. Of the twelve such nationally scarce higher plants,
sea stork’s bill Erodium maritimum, Portland spurge
Euphorbia portlandica, sea spurge E. paralias, seaside centaury
Centaurium littorale, rush-leaved fescue Festuca juncifolia and
dune fescue Vulpia membranacea are present. Other
nationally scarce species, more typical of other habitats, also
occur on dunes in the region, including Nottingham catchfly
Silene nutans, upright chickweed Moenchia erecta, bird’s-foot
clover Trifolium ornithopodioides, suffocated clover T.
suffocatum, clustered clover T. glomeratum, corky-fruited
water-dropwort Oenanthe pimpinelloides, bastard-toadflax
Thesium humifusum, ivy broomrape Orobanche hederae, dotted
sedge Carex punctata and squirreltail fescue Vulpia ambigua.
For such a small set of sites these species represent a
significant assemblage in national terms. No site is of
national importance for lichens (Fletcher et al. 1984; Alvin
1960).

The inclusion of Hayling Island and Studland Bay in
designated Ramsar sites and Special Protection Areas
indicates that they are parts of habitat complexes that
support bird populations of international importance
(Stroud, Mudge & Pienkowski 1990) (see also sections 5.10,
5.11 and 5.12). Ringed plover Charadrius hiaticula is the only
breeding wader species of which large numbers use regional
estuaries with dunes.

This region is one of the most important in the country
for reptiles and amphibians, for which dunes and heaths are
particularly important habitats (see also section 5.6). The
area of Studland Heath and Poole Harbour is the most
important reptile site in Britain, supporting all six native
species. Of 179 separate sand lizard colonies in the UK
(Corbett 1994), 78% occur in coastal 10 km squares and 70%
of the total are located in this region.

The JNCC Invertebrate Site Register summarises the
invertebrate interest of sites. All dune sites in the region
have good records for nationally rare (Red Data Book) and
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other rare/notable species. Studland Dunes SSSI is also part
of the most outstanding coastal site in the region (South
Haven Peninsula) for invertebrates and one of the most
notable coastal sites in Britain (see also section 5.3).

3.2.3 Human activities

In general sand dunes are among the least heavily modified
of terrestrial habitats. However, the inner edge of many
sand dune sites in the region has been strongly affected by a
variety of human impacts, sometimes leading to major
habitat loss or conversion to other common vegetation types
(Doody 1989). The most notable cases in the region are the
losses of dune habitat to residential and recreational
development, assisted by extensive groyne systems to alter
sand sediment distribution along much of Christchurch
Bay/Poole Bay (see also section 8.4). None of the dune sites
in the region is grazed (Radley 1994).

All sites have long been used for recreation and
probably experience some of the highest dune visitor
numbers in Britain, and all sites suffer from local severe
erosion due to trampling. Recreational use is controlled by
car parking restrictions and the provision of hardened paths
and boardwalks to reduce erosion. There are very high
visitor numbers at Studland Bay and erosion is pronounced
in the foredunes, where fenced marram grass planting has
been necessary to rehabilitate much of this zone.
Fortunately, inner sectors of the site are rarely used by
visitors and remain in near-natural condition. A golf course
is part of the Hayling Island site, and mineral extraction is
also occurring at this site; vehicles have caused severe local
damage to dune grassland.

Conservation management is now a major activity at the
sand dune sites of the region (Radley 1994), all of which are
designated (Table 3.2.3) or have other forms of planning
control. Dune use is one component of a Coastal Recreation
Strategy prepared by the Southern Council for Sport and
Recreation, covering Hampshire, Isle of Wight, the Solent
and Chichester Harbour. A Coastal Recreation Officer has
recently been appointed, initially to develop an information
and monitoring system for coastal recreation.

3.2.4 Information sources used

Survey of dunes in Scotland is still in progress and it is not
possible to give accurate figures on the extent of the dune
resource for either the North Sea coast or Great Britain. An
estimate of dune habitats for Scotland has been used here,
based on a sample set of sites (Dargie 1993), to allow some
form of British context to be made for the region.

All areas of vegetated sand dune in the region have been
surveyed in recent years using the National Vegetation



Classification (NVC) (Rodwell 1991a, 1991b, 1992, 1995, in
prep.). This work was part of the sand dune survey of Great
Britain initiated by the NCC in 1987 and continued after
1991 by the JNCC on behalf of country conservation
agencies. NVC surveys use a reliable, consistent
methodology yielding very detailed information (Rodwell
in prep.). The vegetation is mapped and described, and
information on coastal erosion and accretion, atypical
vegetation and adjoining land use is also recorded. The
data represent a sound baseline for future dune vegetation
studies and both strategic and local management of the
dune resource. Individual site reports and national reports
for England (Radley 1994), Scotland (Dargie 1993) and
Wales (Dargie 1995) are available.

3.2.5 Acknowledgements

Assistance with sources was kindly provided by JNCC’s
Coastal Conservation and Species Conservation Branches.
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C. Contact names and addresses

Type of information Contact address and telephone no.

Flora, fauna, habitat *Coastal Ecologist, English Nature,
information, location of site  Peterborough, tel: 01733 340345
reports, site management

Invertebrate data *Invertebrate Site Register, Joint
Nature Conservation Committee,
Peterborough, tel: 01733 62626

Coastal recreation — *Coastal Recreation Officer,

Hampshire Hampshire County Council,
Winchester, tel: 01962 846027

Advice on national and *Coastal Conservation Branch,

international policy and JNCC, Peterborough,

dune conservation tel: 01733 62626

*Starred contact addresses are given in full in the Appendix.
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Chesil Beach is the most striking shingle feature in the region. Here at its eastern end it is a fine example of a tombolo, linking the Isle of
Portland to the mainland. Westward, the shingle bar encloses the Fleet Lagoon and eventually merges with the Bridport fringing shingle
beach. As a geomorphic structure it is unique in Britain, and some of its shingle plant communities occur nowhere else in Britain. Photo:
Nick Davidson, JNCC.
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3.3 Vegetated shingle structures and shorelines

Dr R.E. Randall

3.3.1 Introduction

Shingle means sediments larger than sand but smaller than
boulders: that is, between 2-200 mm in diameter. Where the
coast features shingle, it is often mixed with large amounts
of sand, or else sand dunes (see section 3.2) have developed
on it. Such sites are covered in section 3.2. Shingle sites
include both simple fringing beaches and also more
complex structures where the shingle is vegetated yet not
buried by more than 20 cm of sand (e.g. at Hayling Island).
Shingle plant communities around Britain are distinctive
(Sneddon & Randall 1993), with some communities being
widespread and others limited to a particular region or
substrate.

Much of the coast of this region is bordered by shingle,
and the irregular physiography of the coastline has resulted
in the formation of major shingle structures (Steers 1964).
Frequently the shingle is admixed with considerable
amounts of silt or clay and is adjacent to saltmarsh or
lagoonal features. This region contains, in Browndown and
Chesil, two of the major shingle features of Britain, both
significant for their size and lack of fine matrix over
considerable parts of their extent. According to Sneddon
(1992), on a floristic and size ranking of the most important
shingle structures in Britain, Chesil is 4th, Browndown 9th
and the Duver 13th. Several sites, particularly Browndown,
Newtown and the other silty matrix sites, are significant in
having representative southern plant communities. The
Hayling and Eastney fringing beaches and the Duver are
good examples of sand matrix on shingle. Thus the region’s
>34.5 km of fringing shingle beach has a wide
representation of shingle vegetation communities. The scale
of the region’s shingle resource in a national context is
shown in Table 3.3.1.

3.3.2 Important locations and species

The major sites are shown on Map 3.3.1 (see also Tables 3.3.2
and 3.3.3). Chichester and Langstone Harbours are
protected from the open sea by multiple ridge sand/shingle
spit systems, and shingle islets. At Chichester much of the
shingle is relatively unstable and little vegetation has
established. At St. Helen's, Isle of Wight, the common land

Table 3.3.1 Area of vegetated shingle structures in Region 9

Area (ha)
Hampshire 64.3
Isle of Wight 19.1
Dorset 250.1
Region 9 333.5
North Sea Coast 4,472.3
England 4,353.1
Great Britain 5,129.1
% North Sea Coast total in region 7.5
% England total in region 7.7
% GB total in region 6.5

Source: Sneddon & Randall (1994)
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Map 3.3.1 Vegetated shingle structures and fringing shingle
beaches. Source: Sneddon & Randall (1993).

of the Duver comprises a sandy shingle spit system
developed on the northern bank of an estuary, grading
towards and including a silty shingle marsh complex.
Browndown, in the Solent, is an extensive shingle structure
making up a cuspate foreland with some sand matrix but in
large part comprising pure shingle ridges. The Beaulieu
estuary has simple clay matrix spits at Calshot and Needs
Ore Point, with a mobile fringing shingle beach between.
On the Isle of Wight, at Newtown Harbour, Norton Point
and King’s Quay, there are small shingle spits with clay
matrices showing good representations of southern shingle-
to-marsh transitions. Silty fringing shingle occurs at
Lymington and develops into a long spit at Hurst Castle,
with terminal recurved shingle ridges containing a silt and
clay matrix. Much of the spit has been disturbed during sea
defence works in recent years. Other than a similar but
smaller silty shingle spit at Hengistbury Head, most of the
Dorset shingle is in the west of the county where there is
continuous pure shingle from Weymouth to Bridport. The
Chesil beach forms the most significant feature along this
stretch of coast. In the east it is a fine example of a tombolo,
linking Portland Island to the mainland. In the centreitis a
shingle bar enclosing the Fleet Lagoon, and in the west it
merges with the Bridport fringing beach. As a geomorphic
feature it is unique in Britain (Ambios Environmental
Consultants 1995).

The silty nature of the matrix in many of the shingle
beaches of this region is strongly reflected in the vegetation,
as is the absence of matrix at some sites. A common pioneer
assemblage in the region on sandy shingle is a cosmopolitan
community dominated by sea sandwort Honkenya peploides
and marram Ammophila arenaria, with sea campion Silene
maritima. Where there is little matrix, there are a series of
species-poor sea campion communities, some of which are
unique to Chesil Beach. Large areas there are dominated by
bladder campion Silene vulgaris associated with either curled
dock Rumex crispus or Danish scurvygrass Cochlearia danica.
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Table 3.3.2 Surveyed shingle sites

Site name Location Area surveyed  Site type Conservation Activities/
(ha) status management/disturbances
St. Helen’s Common, 57640890 19.1 Sandy /shingle spit Common land/ Heavy recreational pressure
The Duver, IOW* NT /SSSI
Browndown 57580990 64.3 Multiple ridge system  SSSI Military use
Chesil Beach SY500880- 250.1 Bar/tombolo SSSI/LNR/NT Local gravel extraction, local
SY683735 recreation

Source: after Sneddon & Randall (1994). Key: SSSI = Site of Special Scientific Interest; NT = National Trust; LNR = Local Nature Reserve;

*also included in section 3.2.

More widespread on undisturbed pure shingle is a pioneer
community of campion with sea kale Crambe maritima and
yellow horned-poppy Glaucium flavum. Another important
southern community on pure shingle is dominated by the
nationally rare sea pea Lathyrus japonicus, sometimes with
curled dock, yellow horned poppy, Portland spurge
Euphorbia portlandica, creeping thistle Cirsium arvense,
prickly sow-thistle Sonchus asper or campion. Silty matrix
areas are usually dominated by sea beet Beta vulgaris subsp.
maritima, often with the prostrate form of bittersweet
Solanum dulcamara or thrift Armeria maritima. Where there is
transition to saltmarsh, the southern golden-samphire Inula
crithmoides and, at Chesil, shrubby sea-blite Suaeda vera are
important.

The most stable areas of Chesil have a mature red fescue
Festuca rubra grassland with Danish scurvygrass and lichen.
Elsewhere the presence of a finer matrix results in a more
species-rich grassland, with mosses, bird’s-foot-trefoil Lotus
corniculatus, ribwort plantain Plantago lanceolata and
stonecrops Sedum acre/S. anglicum. At Browndown these
communities are replaced further inland by acid grass heath
vegetation with ling Calluna vulgaris, gorse Ulex europaeus,
bramble Rubus fruticosus or blackthorn Prunus spinosa scrub.
The most nutrient-poor areas of stable shingle support a
bryophyte and lichen flora containing Dicranum scoparium,
Ceratodon purpureus, Racomitrium canescens complex and
Cladonia spp. including C. cervicornis verticillata, C. coccifera,
C. foliacea, C. furicata, and C. rangiformis. On Hurst Castle
spit the scrub also contains hawthorn Crataegus monogyna
and pedunculate oak Quercus robur.

Table 3.3.3 Fringing shingle beaches

Site name Location  Length of  Site type
structure
(km)
South Hayling SZ7598 BI5 Sandy
shingle
Eastney 576898 0.5 Sandy
shingle
Calshot spit SU4902 15 Silty shingle
Needs Ore Point 574392 2.5 Silty shingle
Newtown 574292 2.0 Silty shingle
Lymington 573495 2.0 Silty shingle
Hurst Castle spit 573290 2.5 Silty shingle/
part bare
Weymouth SY6879 18.0 No matrix, sparse
vegetation
Bridport SY4790 2.0 No matrix, sparse
vegetation

Source: Randall (unpublished survey, early 1980s)
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The most important plant species of shingle in the region is
the large population of sea pea at Chesil. This species has
declined markedly or become extinct at its other south coast
sites (Randall 1977). Sea kale is also declining in Britain
(Scott & Randall 1976). Little-robin Geranium purpureum is
limited to south and west coast sites and has some of its best
development on open shingle at Browndown and Hurst
Castle. The sites for shrubby sea-blite on the Fleet shore at
Chesil are the most westerly populations of this species in
Britain, as is the population of sea heath Frankenia laevis at
Newtown (other than a disjunct site on shingle in Anglesey).
The sandy shingle at Hayling Island has extensive spreads
of the declining Ray’s knotgrass Polygonum oxyspermum.

Important faunal associations are the colonies of tern
Sterna spp., ringed plover Charadrius hiaticula and black-
headed gulls Larus ridibundus that breed on the shingle of
Chichester Harbour, the tern colonies of Hurst Castle and
Chesil and the swannery of the Fleet. Browndown, Hurst
Castle and Chesil are all known to support national rarities
among their invertebrate populations (Morris & Parsons
1991) (see also section 5.3). The other sites have not been
fully surveyed for invertebrates.

3.3.3 Human activities

Although rabbits graze extensively on Browndown and
Chesil, there is no stock grazing on shingle in this region.
Overgrazing creates short swards with few and only
common species. Too little or no grazing may allow bracken
and scrub to invade from the landward side. Many of this
region’s shingle sites have some conservation status but are
subject to high levels of recreational pressure, including
trampling and vehicular access. The site at Browndown
continues to be used for military training, though shooting
on site ceased in 1977. Past clearance of vegetation,
excavation and structural change and vehicular access have
all affected the area. However, restricted access has limited
recreational pressures in the past, and even since 1977 their
effects have been only local. Management is currently
carried out by the MoD Browndown Conservation Group in
conjunction with English Nature. Erosion control at
Browndown, Hurst Castle and Chesil has affected the
vegetation, as has gravel extraction and fishing access at the
western end of Chesil. Wardening and fencing of the Fleet
shore during the bird breeding season has helped stabilize
the vegetation, as has the positioning of a boardwalk at
Abbotsbury.



3.3.4 Information sources used

Not all shingle sites are vegetated, especially not those on
exposed high-energy coasts or where disturbance is great.
Unvegetated sites have not been surveyed. The major
vegetated shingle structures of the region were surveyed
during the NCC’s 1989 national shingle structure survey,
which used the National Vegetation Classification (NVC)
framework (Sneddon & Randall 1993, 1994; Ferry et al.
1990).

Not all shingle sites fall into the category of shingle
structures. Many of the region’s fringing shingle beaches
were examined by the author in the early 1980s as part of a
survey sponsored by British Petroleum. Beaches visited
were only examined qualitatively and target notes were
used to describe physical and biological features of interest.
This information became the basis of the geographical
variation data published in Randall (1989).

Browndown has been studied over many years by the
local Conservation Group of the Ministry of Defence (MoD),
and Chesil Beach has been examined by the Fleet Study
Group (Ladle 1981).

3.3.5 Acknowledgements

J.R. Aitchison kindly provided information on Browndown.
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C. Contact names and addresses

Type of information
Chesil Beach

Browndown, Newtown,
Hurst Castle spit, Beaulieu
Estuary

Rare species, Hants. Coast

Browndown

Rare species, Dorset coast

Contact address and telephone no.

*Assistant Conservation Officer,
EN Dorset Local Team, Wareham,
tel: 01929 556688

*Assistant Conservation Officer,
EN Hants & IOW Local Team,
Lyndhurst, tel: 01703 283944

*Conservation Officer, Hampshire
& Isle of Wight Wildlife Trust,
Eastleigh, tel: 01794 613836/613737

Conservation Officer, MoD,
Browndown Training Camp,
Gosport, Portsmouth, PO13 9UG,
tel: 01705 580233

*Conservation Officer, Dorset
Wildlife Trust, Dorchester,
tel:. 01305 264620

*Starred contact addresses are given in full in the Appendix.

‘priority habitat type” under the EC Habitats Directive), can harbour some very specialised species. Eight Acre Pond, Lymington, is one of
the very few locations in Britain for the nationally rare lagoon sandworm. Half of Great Britain’s lagoonal habitat is found in this region.
Photo: Peter Wakely, English Nature.

48




3.4 Coastal lagoons

Dr R.N.Bamber & Dr R.S.K.Barnes

3.4.1 Introduction

The term coastal lagoons is used here to include true
lagoons, i.e. those wholly or partially separated from the sea
by a natural sedimentary barrier, and also artificial brackish
ponds and coastal pools, of a similarly restricted tidal range
and often containing comparable lagoonal wildlife.

Lagoons are commonly shallow, often with a varying
salinity ranging from above to below normal sea-water
levels (35 g/kg). Freshwater systems are not considered.

This chapter summarizes the coastal lagoons of the
region. The three natural lagoon systems, Bembridge
Lagoons and Yar Bridge, Isle of Wight, and The Fleet inside
Chesil Bank, Dorset, total over 490 ha, amounting to almost
70% of Britain’s total natural lagoonal resource and 88% of
the lagoonal resource that was regarded by Barnes (1989) as
being ‘especially noteworthy in the national context’.

The region contains a large number of relict ‘salterns’
(historic sea-salt production pools), small moats associated
with fortifications and pools retained behind sea-walls;
while many of these are now either freshwater, reduced in
size to insignificance or fully marine/estuarine owing to
progressive destruction of their sea-walls, a significant
resource of coastal saline ponds remains, comprising some
56 ha in Hampshire alone.

Lagoons are a nationally rare habitat and a “priority
habitat type” under Annex 1 of the EC Habitats Directive.
The total lagoonal habitat resource of the region (natural
and artificial) comprises nearly 50% of that of the whole of
Great Britain. The region’s lagoons harbour the majority of
rare species associated with this habitat, some of them
unique to the region, and include a type locality. The region
is therefore clearly the most important for lagoons in Britain
and of great international importance, most notably through
the presence of Britain’s largest, richest and overwhelmingly
most significant lagoon: The Fleet, Dorset. The scale of the
contribution of the lagoonal areas of the region to Britain as
a whole is shown in Table 3.4.1 and of true lagoons in Table
3.4.2.

3.4.2 Important locations and species

Map 3.4.1 shows the location of the lagoons and other
notable saline pools discussed; Table 3.4.3 lists the area of

Table 3.4.1 Lagoonal areas for the region in context

Region Lagoonal Overall % % of GB
area (ha)* of GB total total excl.
The Fleet
Hampshire 56 4 7
Isle of Wight 30 2 4
Dorset 500 40 3
Region 9 586 46 14
North Sea Coast 1,163 92 87
Great Britain 1,261 - -

Sources: Seaward (1985), Sheader & Sheader (1985, 1987a, 1987b,
1989a). Key: *areas rounded to the nearest whole hectare.
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Map 3.4.1 Coastal lagoons and notable areas of lagoonal habitat.
Numbered sites are listed in Table 3.4.3.

the surveyed lagoons and that of the habitat as a whole.

True lagoons support only three types of aquatic
vegetation, namely stands of green algae (Chaetomorpha,
Ulva and Enteromorpha), of sea-grasses and similar plants
(predominantly Ruppia spp.) and, much more rarely, of
stoneworts (especially Lamprothamnium). Much of the area
of their beds, however, is bare sediment, devoid of
vegetation cover. Fringing stands of reeds Phragmites spp.,
saltmarsh plants and/or sea club-rush Scirpus maritimus are
usual. All these communities occur in the region.

The foxtail stonewort Lamprothamnium papulosum, which
occurs in The Fleet and locally elsewhere, is protected under
the Wildlife and Countryside Act 1981. The region includes
the only lagoonal sites for this species in Great Britain.

Lagoons possess a characteristic invertebrate fauna that
shows little regional variation, even within Europe. In
Britain, several of these species are very rare and are
protected under the Wildlife & Countryside Act 1981. All
but two of these especially notable British lagoonal species
occur in the region (see also section 5.4). The type locality of
the starlet sea anemone Nematostella vectensis is Bembridge
Harbour Lagoon, and twelve of the 18 GB lagoonal sites for

Table 3.4.2 Nationally noteworthy* lagoonal areas for region and

country
Lagoonal  Owverall % of % of GB
area (ha)** GB total total excl.
The Fleet
Hampshire 10.5 2 16
Isle of Wight 0 0 0
Dorset 480.0 88 0
Region 9 490.5 90 16
North Sea Coast 521.0 96 63

Great Britain 545.0 - -

Key: *sensu Barnes (1989); **areas rounded to the nearest 0.5 ha.
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Table 3.4.3 Lagoons surveyed

Site no. Name Grid ref. Area (ha) Type
(on Map 3.4.1)
Hampshire
1 Slipper Pond, Emsworth SU754056 1.0 Sluiced pond
2 Peter Pond, Emsworth SU753057 1.0 Sluiced pond
3 Shut Lake, Langstone Harbour SU681039 2.3* Sea inlet
4 Seaward Tower Moat, Gosport 57622995 1.0 Sluiced moat
5 Cockle Pond, Gosport 57617998 2.0 Sluiced pond
6 Workhouse Lake, Gosport 57609993 1.0 Sea inlet
7 Little Anglesey Lake, Gosport 57605988 2.3* Sluiced sea inlet
8 Fort Gilkicker Moat, Gosport 57608978 4.3* Sluiced ponds
9 Ashlett Pond, Fawley SU465045 4.3* Sluiced millpond
10 Calshot Pond, Fawley SU486018 <1.0 Sluiced pond
11 Stansore Point, Fawley 57464987 <1.0 Sluiced pond
12 Warren Park Shore, Beaulieu 57416973 2.4* Sluiced ponds
13 Gins & Blackwater, Beaulieu 57411966 7.0 Percolation pools
14 Monk’s Pond, Beaulieu SU385024 5.0 Sluiced millpond
15 Sowley Lagoon, Beaulieu 57379960 7.5 Sea inlet
16 Normandy Farm Lagoon 57332947 5.0 Sluiced ponds
17 Eight-Acre Pond, Lymington 57327938 3.0 Sluiced pond
18 Pennington-Oxey Sea Front 57326926 2.3* Sluiced ponds
19 Keyhaven-Pennington Front 57324923 1.0 Sluiced ponds
20 Sturt Pond, Milford-on-Sea 57296912 3.0 Sea inlet
Isle of Wight
21 Old Mill Pond, Wootton 57547919 15.0 Sluiced millpond
22 Seaview Lagoon 57625917 2.0 Sluiced pond
23 Bembridge Lagoons S7636882 10.0 Percolation pools (natural lagoons)
24 Sandown Boating Lake 57606848 15 Sluiced pond
25 Yar Bridge, Yarmouth 57349897 0.5 Percolation pool (natural lagoon)
26 Newtown Quay Lagoon S7418911 1.0 Sea inlet
Dorset
27 Hengistbury Head, Christchurch 57178907 2.0 Sea inlet pools
28 Blue Lagoon, Poole 57035900 18.0 Typical lagoon
29 The Fleet, Weymouth SY635795 480.0 Typical natural lagoon

Source: Barnes (1988, 1989). Note: areas correct to the nearest 0.5 ha, except where marked*.

this species occur in the region, as do twelve of the fifteen
sites for the lagoon sand shrimp Gammarus insensibilis
(Sheader & Sheader 1987c), one of the twelve sites for the
lagoonal worm Alkmaria romijni (Thomas & Herbert 1990)
and all three sites for the lagoon sandworm Armandia
cirrhosa. Also significant is the diversity of lagoonal species
within some of the region’s lagoons. Over 200 species are
recorded for The Fleet, thirteen of these being lagoonal
specialists. Anumber of the smaller lagoons have six or
more lagoonal specialist species in their communities, and
Eight Acre Pond, Hampshire, has ten lagoonal specialist
species, four of them protected.

The region’s lagoons, as elsewhere, also support
numerous wading birds and wildfowl. The Fleet supports a
swannery (see also sections 5.11 and 5.12).

3.4.3 Human activities

Little active management is applied to the coastal lagoons
themselves, although the surrounding land is often
intensively managed for nature conservation or recreation,
especially where the site has been designated. The Fleet has
been put forward as a possible Special Area of Conservation
under the EC Habitats Directive, and is an SSSI (Site of
Special Scientific Interest), a Ramsar Site (internationally
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important wetland) and a Special Protection Area (SPA) (for
birds) and is within an Area of Outstanding Natural Beauty
(AONB) (see also Chapter 7). The whole area is managed by
the Ilchester Estates. Oysters are farmed commercially in
The Fleet on a small scale, and the upper Fleet incorporates
the Abbotsbury Swannery, formerly a source of food for the
monks of Abbotsbury and now a commercial tourist
attraction. Slipper Pond, Hampshire, is owned and
protected to a degree by the Slipper Mill Pond Preservation
Association. Shut Lake, Hampshire, is within the Farlington
Marshes Local Nature Reserve (LNR), an SSSI and a
Ramsar/SPA site. Water levels are controlled on the
Lymington/Keyhaven Marshes.

Some of the larger coastal ponds are used for recreation.
There is a sailing club based on Eight Acre Pond and a
marina in Blue Lagoon, Dorset; Cockle Pond, Gosport, is a
concrete model-boating pond in which algicides have in the
past been used to keep down the algae Chaetomorpha spp.

There is some active creation of new lagoons, for
example at Normandy Farm, Hampshire (McDonagh &
Sheader 1991). The biodiversity of some sites appears to be
suffering because of the redevelopment of sea-walls or the
disrepair of old sluice gates, and because of water level
management for wading birds. At Bembridge/Brading
Lagoon, reed-bed management has been implemented
following an influx of animal slurry, which resulted in
increased reed growth.



3.4.4 Information sources used

All likely lagoons in the region were surveyed as part of the
NCC’s national lagoon survey in 1980-1988 (Seaward 1985;
Sheader & Sheader 1985, 1987a, 1987b, 1989a). Much
intensive surveying of the region’s lagoons has been
undertaken through specific projects by the University of
Southampton Department of Oceanography, Portsmouth
Polytechnic, the Isle of Wight Natural History &
Archaeological Society and Fawley Aquatic Research
Laboratories.

The intensive interest in the region’s lagoonal resource
has resulted in a wealth of significant data on both the biota
and the habitat characteristics, with much repeated
surveying giving seasonal and longer-term information
rarely available from lagoonal habitats elsewhere in Great
Britain. Information on The Fleet is summarised in Ladle
(1981). The Fleet has been the subject of diverse and
intensive study over the last 20 years by the Fleet Study
Group, whose work continues and includes the organization
of local symposia: the report on the latest such is in press.
Detailed reports are available, including maps of the
habitats and species lists. The data are summarised by
Barnes (1989), Sheader & Sheader (1989b) and Smith &
Laffoley (1992), from which the data in this section were
derived.

3.4.5 Acknowledgements

We are grateful for information supplied by D. Seaward,
R. Herbert and Dr M. Sheader and for comments from
Dr P. Dyrynda.

3.4.6 Further sources of information
A. References cited

Barnes, R.S.K. 1988. The coastal lagoons of Britain: an overview.
Nature Conservancy Council, CSD Report, No. 933. (Contractor:
University of Cambridge, Department of Zoology.)

Barnes, R.S.K. 1989. The coastal lagoons of Britain: an overview
and conservation appraisal. Biological Conservation, 49: 295-313.

Ladle, M. 1981. The Fleet and Chesil Beach. Structure and biology of a
unique coastal feature. Dorchester, Dorset County Council.

McDonagh, L., & Sheader, M. 1991. Deterioration in the biota of
Widewater Lagoon, West Sussex, and colonisation [sic] of newly
created lagoons at Normandy Farm, Lymington, Hampshire.
Southampton, Department of Oceanography, University of
Southampton.

Seaward, D.R. 1985. Survey of coastal saline lagoons. Dorset and
south Devon. Nature Conservancy Council, CSD Report, No. 570.

Sheader, M., & Sheader, A. 1985. A survey of brackish coastal
lagoons, Sussex to Dorset, 1984-5. Nature Conservancy Council,
CSD Report, No. 739.

Sheader, M., & Sheader, A. 1987a. Alagoon survey of the Isle of
Wight, September 1987. Nature Conservancy Council, CSD
Report, No. 820.

Sheader, M., & Sheader, A. 1987b. Alagoon survey of the
Portsmouth area: Portsmouth to Selsey, 1988. Nature
Conservancy Council, CSD Report, No. 1177.

Sheader, M., & Sheader, A. 1987c. The distribution of the lagoonal
amphipod Gammarus insensibilis Stock in England. Porcupine
Newsletter, 3: 220-223.

3.4 Coastal lagoons

Sheader, M., & Sheader, A. 1989a. Lagoon survey of the south
coast, Dorset to East Sussex. Nature Conservancy Council, CSD
Report, No. 1118.

Sheader, M., & Sheader, A. 1989b. The coastal saline ponds of
England and Wales: an overview. Nature Conservancy Council,
CSD Report, No. 1009.

Smith, B.P, & Laffoley, D. 1992. A directory of saline lagoons and
lagoon-like habitats in England. Peterborough, English Nature.
(English Nature Science, No. 6.)

Thomas, N.S., & Herbert, R.J.H. 1990. The benthic marine fauna of the
Old Mill Pond at Lakeside, Wootton, Isle of Wight. Newport,
Countryside Management Service. (Report to the Isle of Wight
Countryside Management Service.)

B. Further reading

Further details of coastal habitat sites are available on the Coastal &
marine UKDMAP datasets module disseminated by the JNCC.
Further details of lagoons and quasi-lagoonal features are available
on the UKDMAP datasets module disseminated by the British
Oceanographic Data Centre (BODC 1991).

Al-Suwailem, A.M. 1992. The ecology of a saline lagoon in southern
England. PhD Thesis, Department of Oceanography, University
of Southampton.

Ambios Environmental Consultants. 1995. Lyme Bay environmental
study. Volume 5: Subtidal benthic ecology series: The Fleet Lagoon; &
Volumes 12 & 13: Terrestrial ecology series: Chesil Beach plant
communities; and Chesil Beach invertebrates. Ambios
Environmental Consultants Ltd. (Report to Kerr-McGee Oil
(UK) Plc and Partners.)

Bamber, R.N., Batten, S.D., & Bridgwater, N.D. 1992. On the
ecology of brackish water lagoons in Great Britain. Aquatic
Conservation: Marine and Freshwater Ecosystems, 2: 65-94.

Bamber, R.N., Bridgwater, N.D., & Batten, S.D. 1992. On a coastal
brackish pond at Calshot, Hampshire. Leatherhead, National
Power. (National Power Research Report TEC/L/0544/R91.)

Barne, J., Davidson, N.C., Hill, T.O., & Jones, M. 1994. Coastal and
marine UKDMAP datasets: a user manual. Peterborough, Joint
Nature Conservation Committee.

British Oceanographic Data Centre. 1991. United Kingdom digital
marine atlas (UKDMAP) Version 1. Birkenhead, Natural
Environment Research Council, British Oceanographic Data
Centre, Proudman Oceanographic Laboratory.

British Oceanographic Data Centre. 1992. United Kingdom digital
marine atlas. User guide. Version 2.0. Birkenhead, Natural
Environment Research Council, British Oceanographic Data
Centre.

Various. 1980. [Articles on the Fleet.] Proceedings of the Dorset
Natural History and Antiquarian Society, 100.

51



Region 9 Chapter 3 Terrestrial coastal habitats

C. Contact names and addresses

Type of information

Brackish lagoons

Brackish lagoons of
the region

Lagoons in England

Lagoons on the Isle of Wight

Fleet Nature Reserve

Fleet Study Group

Contact address and telephone no.

Dr R.S.K. Barnes, St. Catherine’s
College, University of Cambridge,
Cambridge CB2 1RL,

tel: 01223 333296

Dr M. Sheader, Department of
Oceanography, University of
Southampton, Southampton
SO9 5NH, tel: 01703 595000

*Maritime Team, English Nature
HQ, Peterborough,
tel: 01733 340345

R. Herbert, Medina Valley Centre,
Dodnor Lane, Newport, Isle of
Wight PO30 5TE, tel: 01983 522195

D. Moxom, Chesil Beach Centre,
Portland Beach Road, Portland,
Dorset DT4 9XE, tel: 01305 760579

Mrs J. Fitzpatrick, 24 Oakbury
Drive, Preston, Weymouth, Dorset
DT3 6]D, tel: 01305 832721

* Starred contact addresses are given in full in the Appendix.
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3.5 Wet grassland

Dr H.T. Gee

3.5.1 Introduction

This section covers both coastal grazing marsh subject to
maritime influence and lowland wet grassland adjacent to
tidal reaches of estuaries, both here referred to as wet
grassland. No national survey exists of wet grassland as
here defined, or indeed of coastal grazing marsh or lowland
wet grassland separately, so detailed inter-region
comparisons are not possible.

Coastal grazing marsh is a distinctive habitat consisting
of low-lying grassland drained by a series of ditches that
may be either brackish or freshwater. Much grazing marsh
was formed by the enclosure of saltmarsh behind sea walls.
Smaller areas of freshwater grazing marsh have been
created landward of natural barriers such as sand dunes or
shingle beaches. Also included are lowland wet grasslands
that lie next to tidal stretches of rivers and transitional areas
of wet grassland between upper saltmarsh and dry land.
Wet grassland sites may remain wet throughout the year
and may be managed for stock grazing and/or as hay
meadow. Wet grassland receiving brackish influence is
particularly widespread in Region 9 and include sites in
south Hampshire, Isle of Wight and around Poole Harbour
and Lodmoor, Dorset. The historical use of some of these
sites as saltings has probably contributed to the prevalence
of brackish influence.

The national importance of the wet grassland of this
region, particularly in Hampshire, is recognised by its
inclusion in twenty Sites of Special Scientific Interest (SSSIs)
(Table 3.5.1). The region’s wet grassland is also of
international importance for birds, with some key sites such
as Chichester and Langstone Harbours designated as
Special Protection Areas (SPA)/Ramsar sites. They provide
grazing land for the internationally important wintering
populations of dark-bellied brent geese Branta bernicla
bernicla and many other wildfowl and wader species,
together with important breeding populations of several
nationally rare bird species. They also support many locally
and some nationally scarce plants and invertebrates (see
also sections 5.5.2, 5.3, 5.10, 5.11 and 5.12). Wet grassland
forms an important part of the North Solent and Lymington
and Keyhaven National Nature Reserves (NNRs), the
Farlington Marshes and Hook and Warash Local Nature
Reserves (LNRs) and the RSPB reserve at Lodmoor. The
reedswamp at Titchfield Haven SSSI is also designated as an
LNR.

3.5.2 Important locations and species

Map 3.5.1 shows the locations of sites listed in Table 3.5.1 as
coastal grazing marsh and the area of lowland wet
grassland in coastal 10 km squares in the region. Coastal
grazing marsh is chiefly located around Southampton Water
and the Solent coast of Hampshire. Further west, East
Home Meadows, Wareham Meadows and the Moors SSSI
are wet grassland sites associated with the estuaries of the
rivers Frome and Piddle, which drain into Poole Harbour,

Dorset. Other areas of wet grassland include, on the Isle of
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Map 3.5.1 Locations of (numbered) sites listed in Table 3.5.1 as
coastal wet grassland and the areas of lowland wet
grassland in coastal 10 km squares in the region.
Sources: various, and after Dargie et al. (1994).

Wight, Brading Marshes (associated with the eastern Yar)
and transitional grasslands around the Newtown Estuary,
and small patches on the Dorset coast, around Christchurch
Harbour, Weymouth and Bridport.

Anumber of the grazing marshes in this region support
floristically rich grasslands. Farlington and Warblington
Meadows are particularly noteworthy for their diverse flora,
reflecting varied calcareous influences across the site.
Warblington Marsh shows a transition from base-rich fresh
marsh to land-claimed saltmarsh, and supports the
uncommon corky-fruited water-dropwort Oenanthe
pimpinelloides. The flora of East Holme Meadows is also
rich, and the distribution of plant species across the site
follows the changing underlying soils, from dry acid sward
on the edge of the flood plain, dominated by red fescue
Festuca rubra, Yorkshire fog Holcus lanatus and sweet vernal
grass Anthoxanthum odoratum, to damper grassland
dominated by creeping bent Agrostis stolonifera and tufted
hair-grass Deschampsia cespitosa. Seasonally wet areas
support typical fen or marsh species, including tubular
water-dropwort Oenanthe fistulosa, common spike-rush
Eleocharis palustris and marsh cinquefoil Potentilla palustris.
The ditches in East Holme Meadows and other sites, such as
Christchurch Harbour and Purewell Meadows, also support
locally important relict populations of marsh plants. At
Purewell Meadows and East Holme Meadows a number of
ditch species occur that are of restricted distribution in
Dorset, including bog bean Menyanthes trifoliata, red
pondweed Potamogeton alpinus, lesser water-plantain
Baldellia ranunculoides and flowering rush Butomus
umbellatus.

Some sites support relatively impoverished grassland
communities, reflecting extensive brackish influence, rather
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Table 3.5.1 Wet grassland sites in Region 9

No. Site Grid ref. Conservation status of the wet grassland
Hampshire
1 Hayling Island SU735035 Several sites on the east side of the island in Chichester Harbour SSSI
SU733033
2 Warblington Meadow SU730052 SSSI, Ramsar, SPA (4.26 ha), AONB. Adjacent to Chichester Harbour SSSI.
3 Southmoor SU713048 Remnant grazing marsh within Langstone Harbour SSSI
4 Farlington Marshes SU685040 LNR, part of Langstone Harbour SSSI, SPA, Ramsar
5 Titchfield Haven SU539035 SSSI
6 Warash Marsh SU492068 Part of Lee-on-Solent to Itchen Estuary SSSI
7 Lower Test Valley SU360153 SSSI
8 Beaulieu River 57415975 Part of North Solent SSSI and NNR
9 Lymington Marsh 57333942 Part of Hurst Castle and Lymington River Estuary SSSI
Pennington Marsh 57325929
Keyhaven Marsh 57314917
Isle of Wight
10 Quarr Abbey 57567928 Undesignated
11 Seaview 57622915 Undesignated
12 Brading Marshes 57625880 SSSI
13 Sandown Levels 57605850 Undesignated
14 Afton Marshes 57344866 SSSI
15 Newton Estuary 57415908 SSSI
16 Thorness Bay 57458936 SSSI
17 Gurnard 57474953 Undesignated
Dorset
18 Purewell Meadows 57168934 SSSI (12.6 ha); freshwater marsh
19 Christchurch Harbour S7175915 SSSI (adjacent to River Stour)
20 Keysworth and Lytchett Bat  SZ000890 Part of Poole Harbour SSSI

21 Wareham Meadows SY932886 - SY932872

Two-part SSSI (204.3 ha)

22 East Holme Meadows SY911861 to SY890865  SSSI

23 The Moors SY950870 SSSI (156.8 ha)

24 Lodmoor SY688813 SSSI and RSPB Reserve (71.5 ha)

25 River Brit SY465910 Small area within West Dorset Coast SSSI

Source: Dargie et al. (1994). Key: SSSI = Site of Special Scientific Interest; LNR = Local Nature Reserve; numbers refer to Map 3.5.1.

than agricultural improvement. Such sites, characterised by
the common bent Agrostis capillaris, creeping bent A.
stolonifera, Yorkshire-fog Holcus lanatus grasslands and
similar communities, occur for example at Lymington and
Keyhaven, Christchurch Harbour, Keysworth and Lodmoor.
On many of these sites the ditches are dominated by sea
club-rush Scirpus maritimus and grey club-rush
Schoenoplectus tabernaemontani. The only British site for
viper’s-grass Scorzonera humilis is on wet grassland in the
vicinity of Poole Harbour. The Moors SSSI (Dorset) is an
atypical site within the context of this region, being land
claimed in part from coastal mire and wet heath. In areas of
the site, the ditch communities retain considerable
conservation value, as they support species, including bog
pondweed Potamogeton polygonifolius and floating club-rush
Eleogiton fluitans, that are typical of acid waters but atypical
for wet grasslands.

Wet grassland is recognised as an important habitat for
breeding waders (see also section 5.11), especially in
lowland Britain (Davidson 1991). At both the Beaulieu
River and Lymington and Keyhaven Marshes, important
numbers of redshank Tringa totanus, lapwing Vanellus
vanellus, oystercatcher Haematopus ostralegus and ringed
plover Charadrius hiaticula occur. The North Solent NNR
supports an impressive breeding assemblage of ducks,
including important numbers of shelduck Tadorna tadorna,
plus tufted duck Aythya fuligula and shoveler Anas clypeata
and less common species such as garganey Anas querquedula
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and gadwall A. strepera. Aborrow pit on Lymington and
Keyhaven Marsh has been developed into a lagoon with
islands, which support a colony of breeding little tern Sterna
albifrons. Lodmoor SSSI has considerable ornithological
importance and is an RSPB reserve. As with the other sites
it is locally important for its breeding lapwing and snipe
Gallinago gallinago populations. The reedbeds also support
bearded tit Panurus biamicus and Cetti’s warbler Cettia cetti,
plus possibly Savi’s warbler Locustella luscinioides and marsh
warbler Acrocephalus palustris. The site is also of importance
for migrating waders, and it regularly supports a range of
less common species such as jack snipe Lymmnocryptes
minimus, spotted redshank Tringa erythropus and whimbrel
Numenius phaeopus. On the Isle of Wight, Brading Marshes
support good breeding assemblages of waders and
wildfowl, plus Cetti’s warbler, barn owl Tyfo alba and one of
the largest heronries on the island.

The wet grassland of the Hampshire coast westwards
from Chichester Harbour forms an intrinsic part of the
matrix of habitats used by the internationally important
wintering waterfowl populations of this region. Of special
note are dark-bellied brent geese Branta bernicla bernicla, for
which this region is particularly important: Langstone
Harbour, which includes Farlington Marshes, supports
5-10% of their world population. Wet grassland may be
important for high tide and hard weather waterfowl roosts:
for example the site at Keysworth is used by the bird
populations of Poole Harbour.



Reedbeds on the Lymington River support one of only
two colonies of the much depleted Hampshire population of
otters Lutra lutra. The reedbeds of Titchfield Haven, the
Lymington River and Keyhaven River support important
breeding populations of Cetti’s warbler and bearded tit,
plus large populations of other warblers.

The grasshopper population of the wet grassland in this
region typically includes nationally scarce species, such as
the short and long-winged coneheads Conocephalus dorsalis
and C. discolor at Keyhaven Marsh and Purewell Meadows,
whilst C. dorsalis and Chorthippus albomarginatus have been
recorded from Lodmoor SSSI. The wet grasslands also
support a good range of odonate (dragonfly /damselfly)
species, including the nationally notable Libellula fulva on
East Holme Meadows SSSI (see also section 5.3).

At Lymington and Keyhaven Marshes, North Solent
NNR, Farlington Marshes and Brading Marshes there are
brackish borrow dykes and/or lagoons associated with the
grazing marshes. These lagoons and lagoon-like features
are a nationally rare habitat, often supporting a specialist
biota including Red Data Book plants and invertebrates
protected under Schedule 5 of the Wildlife & Countryside
Act 1981 (see sections 3.4 and 5.4).

3.5.3 Human activities

In addition to the nationwide threats to grazing marsh of
agricultural improvement, conversion to arable use, and
loss beneath landfill, urban and industrial development,
grazing marsh in southern Hampshire faces a major threat
from rising sea levels and the effects of dredging. Along
much of the coast of Chichester and Langstone Harbours,
and around the Solent, the sea walls are in poor repair (see
also section 8.4). Many sites are experiencing increased
brackish influence and at some sites on Hayling Island the
coastal wall has been breached giving rise to unmanaged
coastal retreat. In view of this, the future of grazing marsh
in south Hampshire is not guaranteed, despite extensive
designation of sites.

The tidal regimes of the estuaries of the Meon,
Lymington and Keyhaven Rivers are substantially modified,
with tidal flow excluded from the River Meon and
Lymington River by one-way valves. As a result, low-lying
land alongside these rivers has filled with common reed
Phragmites australis, and at Titchfield Haven on the River
Meon the reedbeds grade into unimproved freshwater
marsh, habitats whose wildlife communities differ from
those in the previously existing brackish-influenced wet
grassland.

There are management agreements on most of the
important grazing marsh sites in all three counties. Most
aim to manage the land in a positive way through regulated
grazing, ditch management and, as at Farlington, hay
cropping. At sites such as Brading Marshes the
management plans control the use of herbicides and
fertilisers and make provision for scrub clearance to
maintain the rush pastures. On the North Solent NNR
water level management is undertaken to maximise the
site’s attractiveness to breeding birds. The pastures are kept
wet in spring, and the reed-filled ditches are periodically cut
and dead vegetation removed. Similar water-level
management is undertaken at Farlington Marshes,
controlled by sluices and bunds. Farlington Marshes is also
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an important public amenity, receiving in excess of 50,000
visitors annually.

3.5.4 Information sources used

There has been no national survey specifically of grazing
marsh in Britain. In England, however, the extent of
lowland wet grasslands, including coastal grazing marsh,
was surveyed by Dargie (1993). Information available
varies widely between the counties of England. Within this
region Dargie (1993) found information to be particularly
incomplete for both Hampshire and the Isle of Wight. A
fuller breakdown of information and listings of sites by
county is given in Dargie et al. (1994). These county reports
are held by English Nature.

Management plans exist for many of these sites and so
botanical survey data are usually available (e.g. Cox 1994).
There are National Vegetation Classification (NVC) survey
maps, available from English Nature Hampshire and Isle of
Wight Local Team, for Brading Marshes, North Solent NNR,
Farlington Marshes, Lymington and Keyhaven NNR and
Keysworth Marsh. In addition, there are plant species lists
for many of the sites, including Warblington Meadow. In
contrast to the grasslands, the aquatic flora and fauna of the
ditches have been poorly surveyed. Breeding and wintering
bird populations are counted throughout the region, with
particularly comprehensive data for prestige sites such as
the North Solent NNR (e.g. Hughes 1994). There are also
records of Odonata (dragonflies and damselflies) for the
North Solent NNR.
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C. Contact names and addresses

Type of information Contact address and telephone no.

Wet grassland in Hampshire *English Nature, Hampshire & Isle
and Isle of Wight of Wight Local Team, Lyndhurst,
tel: 01703 283944

Local Nature Reserves Hampshire Nature Reserves,

in Hampshire Ranger staff, Hampshire County
Council, Lymington Keyhaven
Nature Reserve, Salterns Cottage,
Maiden Lane, Lymington,
Hampshire SO41 8AF,
tel: 01590 674656

Wet grassland in Dorset *English Nature, Dorset Local
Team, Arne, tel: 01929 556688
Wildlife Trust sites in *Hampshire & Isle of Wight

Hampshire & Isle of Wight ~ Wildlife Trust, Eastleigh,
tel: 01703 613636

Wildlife Trust sites in Dorset *Dorset Wildlife Trust, Forston,
tel: 01305 264620

Grassland ecology *Grassland Ecologist, Lowlands
Team, English Nature HQ,
Peterborough, tel: 01733 340345

* Starred contact addresses are given in full in the Appendix.
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3.6 Saltmarsh

Dr M.I. Hill

3.6.1 Introduction

Saltmarshes in the region are generally of recent origin (less
than 120 years) and are found mainly in the harbours or
embayments and small estuaries. The total amount of
saltmarsh in the region is 2,737 ha, 12.6% of the saltmarsh
area on the North Sea coast of Britain, 8.7% of that in
England and 6.2% of the British resource (Table 3.6.1). The
majority of the region’s saltmarsh (71.8%) is in Hampshire.
22% of the coastline length (at Mean High Water) of both
Dorset and Hampshire supports saltmarsh, compared with
10% of the Isle of Wight coastline. Saltmarsh sediments
mostly range from sandy to clayey silts. The marshes have
been badly affected by erosion, especially since the 1950s
(Pye & French 1993).

The saltmarshes are dominated by common cord-grass
Spartina anglica, which occupies 65% of the total area, a
much greater proportion than in Britain as a whole (where
the average is 16%). This means that there is a low
percentage of mid and upper marsh vegetation types
compared with other regions. Natural transitions from
saltmarsh to other habitats are often of particular interest,
with a high diversity of plants and invertebrates, but in this
region their extent appears to have been underestimated by
the national survey (Table 3.6.1).

Some saltmarshes in this region are grazed, but in general
grazing is less prevalent here than in most of the rest of
Britain.

3.6.2 Important locations and species

The saltmarsh sites surveyed during the national survey
(see section 3.6.4) are listed in Table 3.6.2 and shown on Map
3.6.1. The largest areas of saltmarsh are in Chichester and
Poole Harbours, the west side of Southampton Water
(Hythe - Calshot), the Beaulieu River and the Solent from
Lymington River to Keyhaven. Saltmarsh is also found
behind the shingle barrier of Chesil Bank, along the Fleet.
Key saltmarsh sites in the region include Southampton
Water, where the hybrid common cord-grass Spartina anglica
evolved (see below), and the Medina Estuary, which has one
of the best examples of mature mixed saltmarsh in southern
Britain.

Table 3.6.1 Areas (ha)* of saltmarsh communities in region in context

Spartina  Pioneer Low- Mid-

mid upper

Hampshire 1,177 69 259 67
Isle of Wight 31 9 68 66
Dorset 559 11 6 74
Region 9 1,767 90 333 207
North Sea coast 3,461 2,130 8,194 4,772
England 5,166 2,641 10,299 9,948
GB 6,948 3,470 12,353 16,042

3.6 Saltmarsh

Portsmouth
River Harbour
Eling and Burye  Hamble Langstone
Hythe—Calshot® \ Harbour
River Beauliew /

Christchurch Harboyr

.
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)
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. .
Chesil and”  Lodmoor

The Fleet

Map 3.6.1 Saltmarsh sites. Source: JNCC Saltmarsh Database.

Most of the saltmarsh in the region is within Sites of
Special Scientific Interest (SSSIs) (Table 3.6.3). Saltmarsh in
the Fleet, Chichester, Langstone and Portsmouth Harbours
is within designated Special Protection Areas and Ramsar
sites.

Saltmarsh vegetation is present in several sites that are
no longer tidal, but where saline influence persists, such as
Titchfield Haven (the former estuary of the River Meon),
Radipole Lake (former estuary of the River Wey), Brading
Marshes (former estuary of the River Yar near Bembridge),
Warblington Meadow and Lodmoor. Some land has been
returned to saltmarsh by the breaching of seawalls, as at
Newtown, in the lower Beaulieu River and on Hayling
Island, for example.

A typical zonation in the region is from a pioneer and
low marsh zone of common cord-grass, to sea purslane
Halimione portulacoides or common saltmarsh-grass
Puccinellia maritima. The main upper marsh vegetation type
is sea rush Juncus maritimus or red fescue Festuca rubra
saltmarsh. Upper marsh swamps can be extensive, with
large stands of sea club-rush Scirpus maritimus and common
reed Phragmites australis at sites such as Poole Harbour,

Drift- Upper  Trans- Wet  Total % of % of
line swamp  ition  depres- region area
sion totalin  totalin
county region
26 19 7 0 1,694 62 -
20 20 0 0 214 8 =
19 128 1 0 830 30 -
64 167 9 0 2,737 - -
1,350 1,066 342 2 21,788 = 13
1,493 686 833 0 31,533 - 9
1,824 1,475 1,670 2 44370 - 6

Source: National Saltmarsh Survey (Burd 1989a-c). Key: *areas have been rounded to the nearest whole hectare.
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Table 3.6.2 Saltmarsh sites surveyed

Name Grid ref. Area (ha)**
Hampshire
Chichester Harbour* SU760000 367
Langstone Harbour SU700030 100
Portsmouth Harbour SU620035 181
River Hamble SU495101 89
Eling and Bury SU373122 41
Hythe to Calshot SU440064 - 225
SU479029
River Beaulieu 57416998 185
Keyhaven to Lymington 57335938 506
Isle of Wight
King’s Quay S7537938 14
River Medina 57508923 13
Newtown Harbour 57420910 120
Yar Estuary 57352885 66
Dorset
Christchurch Harbour S7175910 50
Poole Harbour S7000880 697
Lodmoor SY687813 32
Chesil and the Fleet SY620800 51

Source: National Saltmarsh Survey (Burd 1989a-c). Note: for large
sites the grid reference given is a reasonably central point. Key:
*excludes the West Sussex part of the harbour; **areas have been
rounded to the nearest whole hectare.

Christchurch Harbour and Lincegrove and Hackett’s
Marshes on the Hamble.

Several good examples of transitional habitats are found,
such as transitions to heathland along the western side of
Poole Harbour at Arne, Studland and Godlingston Heaths;
transitions to grassland, scrub and oak woodland in the
Solent east of the Lymington River; transitions to shingle at
Hurst Castle Spit; and transitions to wet grassland in the
Newtown and Medina Estuaries.

Common cord-grass, a hybrid between native small
cord-grass Spartina maritima and the north-American
smooth cord-grass Spartina alterniflora, originated in
Southampton Water (Gray et al. 1990). It then spread along
the south coast and reached its maximum extent between
the 1930s and 1950s. In the last 40 years, common cord-
grass saltmarsh in the region has undergone considerable
erosion and dieback. Smooth cord-grass, although an
introduced species, is listed in the Red Data Book (RDB) (i.e.
is considered threatened; see section 5.2.1) and is now found
at only one site in Britain, at Marchwood in the Eling and
Bury Marshes of Southampton Water. Small cord-grass has
declined rapidly this century and is now nationally scarce; it
is found in small patches in the Solent and Isle of Wight.
Townsend'’s cord-grass Spartina townsendii (the sterile S.
alterniflora x maritima) is also present at several sites, for
example at Hythe and in Poole Harbour.

Anumber of other nationally rare and scarce saltmarsh
plants occur in the region (Stewart et al. 1994). The
nationally rare species dwarf spike-rush Eleocharis parvula is
present on mudflats at the saltmarsh edge in the Beaulieu
River and in Christchurch Harbour. The nationally scarce
eelgrasses Zostera noltii, Z. marina and Z. angustifolia are
found in intertidal and subtidal zones at many sites,
particularly in Hampshire and the Isle of Wight, and
totalled more than 400 ha in the Solent (Tubbs & Tubbs
1983). Zostera spp. beds declined dramatically in the 1930s,
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but have shown recovery since 1960. Other nationally
scarce species found in these saltmarshes include golden
samphire Inula crithmoides (for example at the Keyhaven,
Newtown and Medina estuaries), marsh sow-thistle Sonchus
palustris (Beaulieu River), lax-flowered sea lavender
Limonium humile (King’s Quay shore, Newtown, Medina,
Beaulieu River), marsh mallow Althaea officinalis (the Fleet,
the Solent, most estuaries on the Isle of Wight), shrubby sea-
blite Suaeda vera (Poole/Christchurch Harbours), divided
sedge Carex divisa (Newtown, Medina) and bulbous foxtail
Alopecurus bulbosus. These species are found mostly on the
upper levels of the marsh, near the limit of tidal influence.

Large colonies of black-headed gulls Larus ridibundus,
common terns Sterna hirundo, Sandwich terns Sterna
sandvicensis and little terns S. albifrons breed on the
saltmarshes and associated beaches and shingle spits.
Saltmarshes of the Beaulieu River, the islands in Langstone
Harbour, and between Lymington and Hurst Castle, are
particularly important (see section 5.10). Saltmarshes also
provide breeding sites for waders such as oystercatcher
Haematopus ostralegus and redshank Tringa totanus (see
section 5.11).

As elsewhere, saltmarshes in this region provide
roosting sites for waders and grazing for wildfowl.
Saltmarsh vegetation and Zostera spp. beds are an important
food source for dark-bellied brent geese Branta bernicla
bernicla (see also section 5.12).

Saltmarshes can support a diverse terrestrial
invertebrate fauna with many RDB and nationally notable
species (see also section 5.3). The invertebrate fauna is

Table 3.6.3 SSSIs containing saltmarsh in region

Hampshire

Chichester Harbour (SPA, Ramsar)
Warblington Meadow

Langstone Harbour (SPA, Ramsar)
Portsmouth Harbour

Lee on the Solent to Itchen Estuary
Titchfield Haven

Lincegrove and Hackett’s Marshes
Upper Hamble Estuary & Woods
Lower Test Valley

Eling and Bury Marshes

Hythe to Calshot Marshes

North Solent

Hurst Castle and Lymington River Estuary

Isle of Wight

Brading Marshes to St. Helen’s Ledges
Ryde Sands & Wootton Creek

King’s Quay Shore

Medina Estuary

Thorness Bay

Newtown Estuary

Yar Estuary

Dorset

Christchurch Harbour

Poole Harbour

Arne

Studland and Godlinston Heaths
Lodmoor

Radipole Lake

Portland Harbour shore

Chesil and the Fleet (SPA, Ramsar)

Source: JNCC Integrated Coastal Database



particularly rich in upper marsh and transition zones where
pools, seepages, driftline debris and tall vegetation occur.
Examples of important species include the short-winged
conehead Conocephalus discolor and long-winged conehead
C. dorsalis (bush crickets). These are found at the fringes of
several saltmarshes in the region, especially the sea couch
Elymus pycnanthus driftline.

3.6.3 Human activities

Grazing is probably the oldest form of saltmarsh
management; in this region it takes place predominantly at
Chichester Harbour and to a lesser extent at Southampton
Water and North Solent. Areas of largely ungrazed
saltmarsh exist at Chichester Harbour, Langstone Harbour,
Portsmouth Harbour, Southampton Water and Poole
Harbour. Figures for stocking densities vary in the UK,
from one to six animals per hectare, with grazing usually
taking place only from May to September (Doody 1988).
Other operations include hay making, samphire Salicornia
spp. gathering, wildfowling and reed cutting. Several areas
are managed as nature reserves. In this region, large areas
of saltmarsh have been claimed for industrial development.
For example at Southampton Water over 1,000 ha of
saltmarsh have been claimed for industrial and port
developments.

The main issues affecting saltmarsh in the region are
erosion and the die-back of common cord-grass. Their
causes are complex, but appear to be a combination of sea-
level rise, increased storminess and wave attack and local
sediment starvation. Other factors such as dredging and
navigation may contribute to the problem locally (Pye &
French 1993).

Where it is not possible to justify maintaining sea walls
protecting low-lying pastures, new areas of saltmarsh may
be formed by managed or unmanaged retreat (see also
section 3.5.3).

3.6.4 Information sources used

Saltmarshes were surveyed in 1984 /5 as part of the NCC’s
national saltmarsh survey; detailed reports are available and
results are summarised in Burd (1989a-c). Data presented
here are derived from that database. The national saltmarsh
survey provided an intermediate level of detail between
Phase 1 habitat survey and the National Vegetation
Classification (NVC: Rodwell in prep.). It did not include
all areas of transition to other habitats such as sand dune,
shingle and freshwater marsh. Saltmarsh vegetation in non-
tidal, reclaimed marshes and areas of eelgrass were not
recorded.

Most surveys of saltmarsh in the region have been
concerned with the extent and vigour of Spartina spp.
marshes, for example in Langstone Harbour (Haynes 1984)
and Poole Harbour (Hubbard 1965; Gray & Pearson 1984).
Dicks (1976) monitored the recovery of existing and re-
planted Spartina marsh following damage from oil pollution
in Southampton Water. Other surveys of saltmarsh
vegetation include the distribution of Zostera spp. in the
Solent (Tubbs & Tubbs 1983).

3.6 Saltmarsh
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C. Contact names and addresses

Type of information Contact address and telephone no.
Data from National *Coastal Conservation Branch,
Saltmarsh Survey JNCC, Peterborough,

tel: 01733 62626

Saltmarsh sites in England ~ *Coastal Ecologist, English Nature
HQ, Peterborough,
tel: 01733 340345

Saltmarsh in Hampshire *English Nature, Hampshire & Isle

and Isle of Wight of Wight Local Team, Lyndhurst,
tel: 01703 283944

Saltmarsh in Dorset *English Nature, Dorset Local
Team, Arne, tel: 01929 556688

Wildlife Trust sites in *Hampshire & Isle of Wight

Hampshire & Isle of Wight ~ Wildlife Trust, Eastleigh,
tel: 01703 613636

Wildlife Trust sites in Dorset *Dorset Wildlife Trust, Forston,
tel: 01305 264620

* Starred contact addresses are given in full in the Appendix.

r

Estuaries in Region 9 are small in comparison with those further north. Although very heavily used for recreation, they support large
numbers of migrant and wintering waterfowl and illustrate particularly well all the stages of saltmarsh development. At the Lymington
River estuary, extensive swathes of the vigorous hybrid common cord-grass Spartina anglica, which first arose in the late 19th century in
Southampton Water, now dominate the seaward edge of the saltmarsh. Elsewhere in the region the species is dying back as fast as it first
spread. Photo: Peter Wakely, English Nature.
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Chapter 4 Marine and estuarine
environments

4.1 Estuaries
Dr N.C. Davidson

4.1.1 Introduction

Estuaries are “partially enclosed tidal areas at least partly
composed of soft tidal shores, open to saline water from the
sea, and receiving fresh water from rivers, land run-off or
seepage” (Davidson et al. 1991; Davidson & Buck in prep.).
They are composed of both aquatic (marine and freshwater)
and terrestrial habitats including adjacent sand dunes,
coastal grasslands and maritime heaths. Estuaries in this
Directory are all those covered by the NCC Estuaries
Review, with the minimum size for selection being 2 km of
tidal channel or 2 km of shoreline over 0.5 km wide at low
tide, either now or historically. This section gives an
overview of the main features of the estuarine resource in
Region 9; for further details of habitats, species and human
uses refer to relevant sections in Chapters 3,5 and 9
respectively.

There are more than 19,300 ha of estuarine intertidal and
subtidal habitat in Region 9, which represents 1% of the
estuarine habitat of north-west Europe (Davidson et al.
1991). Like other estuaries on the south coast of England,
those of Region 9 are small in comparison with the major
estuaries and embayments further north. They do, however,
form an important suite of estuaries of considerable
conservation significance, notably for their history of
saltmarsh development, their marine communities, their
associated wet grassland and lagoon systems, and the large
numbers of migrant and wintering waterfowl these habitat
mosaics support. This importance is retained even though
many of these estuaries are amongst the most extensively
used for recreation in the UK. The contribution of Region 9
estuaries to the wider resource is summarised in Table 4.1.1.
Overall the fourteen estuaries in Region 9 (Map 4.1.1) form
over 3% by area of the total UK estuarine resource and 7.5%

ortsmouth
Sot_]than?pton WateP Harbour Langstone
Beaulieu River . Harbour
Lymington Estuary \
Christchurch: Harbour

Poole Harbour Chicheste|
Harbour
The Fleet Yar Estuary” / :
Newtown Estuary | Befbridge
& Portland Harb
Harbour Medina Estuary Haroour

Wootton Creek
& Ryde Sands

Map 4.1.1 Estuaries. Source: JNCC Coastal Database.

of the British North Sea coast resource. Many have
substantial intertidal flats and marshes and form a larger
percentage of the country’s intertidal resource: almost 8% of
the British North Sea coast resource. Saltmarsh is a major
feature of Region 9 estuaries, where it forms almost 6% of
the total British estuarine saltmarsh area.

4.1.2 Important locations and species

Table 4.1.2 lists the estuaries in the region and summarises
their main physical characteristics. All estuaries in the

Table 4.1.1 Contributions of the region’s estuaries to the national resource**

Resource Regional total North Sea
(halkm) coast total
(halkm)
Intertidal area 10,741 136,580
Saltmarsh area 3,415 20,651
Total estuarine area 19,307 258,102
Shoreline length 593.5 5,645
Longest channel lengths 119.0 1,484

% North GB total % GB UK total % UK
Sea coast (halkm) (halkm)
7.9 321,050 33 332,350 3.2
16.5 48,380 8.3 * *
7.5 525,650 3.6 581,290 33
10.5 9,054 6.6 9,727 6.1
8.0 2,461 4.8 2,640 45

Sources: Buck (in prep.); Davidson & Buck (in prep.). Key: *areas of saltmarsh were not available for Northern Ireland and so estuarine
saltmarsh area comparisons are not made for the UK; **totals include the part of Chichester Harbour in West Sussex (Region 8). Notes:
areas rounded to the nearest 10 ha; lengths rounded to the nearest 1 km; since each estuary is treated as a single site, percentages are given

for all estuaries falling wholly or partly in each geographical unit.
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region are coastal plain or bar-built geomorphological types
and are mostly shallow and predominantly sediment filled;
56% (almost 11,000 ha) of estuary area in the region is
intertidal. Saltmarshes form a major component of the
intertidal zone in many of the estuaries, and substantial
parts of these saltmarshes are common cord-grass Spartina
anglica swards. The largest areas of Spartina spp. marsh in
Britain are in Poole Harbour and the estuaries bordering the
Solent. Southampton Water is notable as the location where
common cord-grass originated, as a fertile hybrid between a
native and an introduced species (see section 3.6). Particular
features of Region 9 estuaries are their strong marine
influence (since freshwater inflows are generally small), the
importance of sand and shingle spits in their formation, and
their intensive recreational use. As in many parts of coastal
southern Britain, most Region 9 estuaries have large human
populations nearby, and substantial parts of their shorelines
are urban and artificially defended. Only the Beaulieu River
and the Newtown Estuary are in predominantly rural
surroundings and have largely natural shoreline transitions,
although important areas of natural transition do occur
elsewhere, such as on Southampton Water.

Within Region 9 much of the resource is in Hampshire -
64% of the total estuary area in the region lies here, as does
67% of the intertidal area and over 70% of estuarine
saltmarshes. Dorset estuaries form almost 30% of the total
resource, whilst the five small estuaries of the Isle of Wight
together form less than 7% of the total area in the region.
The fourteen estuaries on the coast of Hampshire, the
Isle of Wight and Dorset are all relatively small, compared
with many estuaries elsewhere in the UK. The largest
estuaries in the region, Southampton Water in Hampshire
and Poole Harbour in Dorset, each have a total area of less
than 4,000 ha.

Table 4.1.2 Physical characteristics of Region 9 estuaries

Estuary Centre Geomorpho- Total
grid ref. logical area
type
(ha)
W. Sussex/Hampshire
128. Chichester Harbour ~ SU7600 Bar-built 2,946
Hampshire 12,352
129. Langstone Harbour ~ SU7002 Bar-built 1,925
130. Portsmouth Harbour SU6203 Bar-built 1,593
131. Southampton Water ~ SU4506  Coastal plain 3,975
132. Beaulieu River SU4100 Bar-built 546
133. Lymington Estuary =~ SZ3395 Coastal plain 1,367
Isle of Wight 1,294
134. Bembridge Harbour ~ SZ6388 Coastal plain 158
135. Wootton Creek & 575592 Coastal plain 475
Ryde Sands
136. Medina Estuary 575093 Coastal plain 219
137. Newtown Estuary 574191 Bar-built 332
138. Yar Estuary 573589 Coastal plain 110
Dorset 5,561
139. Christchurch Harbour SZ1791 Bar-built 239
140. Poole Harbour S7Z0189 Bar-built 3,805
141. The Fleet & Portland SY6181 Bar-built 1,617

Harbour

Eleven of the fourteen estuaries in the region lie in the
Solent basin. These include the intertidal basins of
Chichester, Langstone and Portsmouth Harbours - systems
with little freshwater inflow, extensive muddy tidal flats,
saltmarshes and eelgrass Zostera spp. beds and partially
closed by sand and shingle spits at their mouths - and the
predominantly subtidal inlet of Southampton Water, which
comprises the confluent estuary of the Test, Itchen and
Hamble rivers, with fringing saltmarshes and extensive
tidal reedbeds in the upper reaches. Further west on the
Hampshire shore of the Solent is the narrow meandering
estuary of the Beaulieu River, with an important vegetated
shingle spit across its mouth, and the broad expanse of
saltmarshes around the Lymington River, bounded at its
western end by the botanically important Hurst Castle
shingle spit. Saline, brackish and freshwater lagoons and
ponds are particularly important features of the Lymington
Estuary and Beaulieu River.

Also bordering the Solent are the five small estuaries on
the north coast of the Isle of Wight, each less than 500 ha in
total area. These Isle of Wight estuaries vary considerably in
form, from the artificially truncated Bembridge Harbour in
the east, through the narrow estuary of Wootton Creek with
its extensive associated exposed sandflats on Ryde Sands,
the narrow muddy Medina Estuary, with one of the best
examples of mature mixed saltmarsh on the southern British
coast, and the branching mud, sand and shingle-filled basin
of the Newtown Estuary, to the small, narrow muddy Yar
Estuary near the western tip of the island.

As in Hampshire and the Isle of Wight, sand and shingle
spits are an important feature of the three Dorset estuaries,
almost closing the shallow tidal basins of Christchurch
Harbour and Poole Harbour. The Fleet and Portland
Harbour, which at 14 km long is the largest tidal lagoon in

Inter- Salt- Shoreline Main  Spring  Sub-
tidal marsh length channel  tidal  tidal
area length  range
(ha) (ha) (km) (km) (m) (%)

2,342 1,077 80.6 8.1 42 20.5

7,201 2,404 338.0 61.4 41.7
1513 100 43 7.7 42 214

964 181 55.2 10.8 41 39.5
1,376 355 109.8 20.2 4.0 65.4
417 185 31.3 10.4 82 23.6
589 506 18.1 42 25 56.9
1,090 213 83.7 18.0 15.8
130 0 77 23 3.1 17.7
466 14 18.5 1.8 3.8 19
101 13 19.6 7.4 4.2 53.9
296 120 30.0 3.3 29 10.8
97 66 79 3.2 243 11.8
2,450 798 171.8 39.6 55.9
122 50 214 6.6 12 49.0
2,050 697 102.9 16.3 1.4 46.1
278 51 47.5 16.7 1.9 2.8

Sources: Buck (in prep.); INCC Integrated Coastal database. Estuary numbers are those used in Buck (1993). Notes: approx. three-quarters
of Chichester Harbour lies in West Sussex (Region 8); ‘geomorphological type’ relates to nine estuary categories, described further in
Chapter 5.7 of Davidson et al. (1991) and Chapter 4.5 of Davidson & Buck (in press); ‘spring tidal ranges’ are for the monitoring station
closest to the mouth of the estuary; ‘subtidal” includes tidal channels remaining water-filled at mean low water.
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Britain but which also qualifies as an estuary according to
the Estuaries Review definition given in section 4.1.1
(Davidson et al. 1991), has formed behind the 28 km long
narrow shingle ridge of Chesil Beach.

Tidal patterns in the estuaries of the Solent are more
complex than the fairly steady curves of most UK estuaries.
The interaction of the main tidal wave with its higher
harmonics, which is relatively more important in the Solent
than elsewhere on the UK coast, results in there being a
pause in the rising tide at about mid-tide level followed by a
rapid rise to a prolonged high water stand (see also section
2.3.4). Tidal ranges in the region are generally small. They
are macrotidal (i.e. their spring tidal range exceeds 4 m) on
the four major Hampshire estuaries in the east of the region
and in the Medina Estuary. Around the Solent estuaries are
mesotidal (i.e. 2-4 m tidal range), and tidal ranges are
smallest in the west of the region where the enclosed inlets
of Christchurch Harbour, Poole Harbour and the Fleet and
Portland Harbour are amongst only nine microtidal
estuaries in the UK, the smallest range here being the 1.2 m
of Christchurch Harbour.

4.1.3 Human activities

Industrial influence on estuaries in the region is limited,
restricted chiefly to the naval docks and installations of
Portsmouth Harbour, the extensive port and dock
complexes of the upper parts of Southampton Water - an
estuary that also has major oil industry and power station
developments - and the port and industrial developments
on the northern shore of Poole Harbour. Poole Harbour is
also the site of the major onshore oil extraction facilities
centred on Furzey Island and Wytch Farm, on the southern
shore of the basin.

Estuarine water quality is good in most of the region’s
estuaries, but only fair water quality occurs in several

Table 4.1.3 Human uses and water quality on estuaries in Region 9

Estuary Grid ref.*

urban
Hampshire
128. Chichester Harbour SU7600 @)
129. Langstone Harbour SU7002 °
130. Portsmouth Harbour SU6203 °
131. Southampton Water SU4506 °
132. Beaulieu River SU4100
133. Lymington Estuary 573395 O
Isle of Wight
134. Bembridge Harbour S76388 °
135. Wootton Creek & Ryde Sands 575592 °
136. Medina Estuary 575093 °
137. Newtown Estuary S74191
138. Yar Estuary 573589
Dorset
139. Christchurch Harbour SZ1791 °
140. Poole Harbour S70189 °
141. The Fleet & Portland Harbour SY6181 @)

4.1 Estuaries

places: in an upper reach of Portsmouth Harbour, and along
much of the southern shore of Southampton Water,
Lymington River, the upper parts of the Medina Estuary
and the inner, Holes Bay, part of Poole Harbour.

Most of the region’s estuaries have been affected to some
extent by land-claim and other habitat modification,
particularly in their upper reaches. Some areas of marsh
claimed from estuaries such as Langstone Harbour, Beaulieu
River and Lymington River have subsequently developed
interest as some of the largest remaining areas of wet
grassland on the south coast (see also section 3.5). Land-
claim, much of it for port, industial and waste disposal
purposes, has particularly extensively affected Langstone
Harbour, Portsmouth Harbour, Southampton Water and
Bembridge Harbour (Davidson et al. 1991).

Almost all estuaries in the region, with the exception of
the Newtown Estuary and the Fleet and Portland Harbour,
are used extensively for a wide variety of leisure and
recreational activities, particularly for water-based
recreation (see also section 9.7). The Solent is a major centre
for sailing, wind-surfing, power-boating and water-skiing.
Much of this activity takes place outside the estuaries, but
there are large numbers of moorings, marinas and repair-
yards within estuaries in the region, especially in Chichester
and Langstone Harbours, Southampton Water, Lymington
Estuary, most of the Isle of Wight estuaries (notably the
Medina Estuary) and the northern part of Poole Harbour.
Wildfowling is widespread, especially on Hampshire
estuaries.

Some use of the natural resources occurs on most
estuaries in the region, including shellfisheries (particularly
in the Hampshire estuaries and the Fleet), some bait-digging
on most of the region’s estuaries, a limited amount of stock
grazing on saltmarshes, and reed-cutting for thatching from
reedbeds adjacent to several estuaries. Table 4.1.3
summarises human uses and water quality on estuaries in
the region.

Human use type Water quality
industrial rural** recreational
. ° A
° . A
O @) ° (B),A
. O . AB
° ° A
° . B
@] ° A
O . A
O ° ° BA
. O A
° . A
@] ° A
° ° (B),A
O . O n/a

Sources: Buck (in prep.); National Rivers Authority (1991). Key: *central point; **includes natural resource exploitation; n/a = water quality
assessment not available; ® = major human use; O = minor human use. Notes: multiple water quality codes are in downstream sequence;
brackets indicate a water quality found in only a small part of the estuary.
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4.1.4 Information sources used

This section is summarised chiefly from JNCC’s An
inventory of UK estuaries, being published in six regional
volumes along with an introductory and methods volume.
All estuaries in Region 9 are included in Volume 6. Southern
England (Buck in prep.). Data presented in the inventory are
drawn largely from material collected during 1989-90
(updated to 1995 where appropriate) for the NCC’s
Estuaries Review (Davidson ef al. 1991). Estuaries covered
by the inventory include both river discharge estuaries with
varying degrees of freshwater dilution through to fully
saline inlets and embayments with substantial areas of
intertidal soft sediments. Small river or stream discharge
estuaries are not covered where the tidal channel is less than
2 km long. Saltmarsh data come originally from Burd
(1989a-c), whose surveys covered mostly saltmarshes of
>0.5 ha. Protected site and human activity information is
usually included where part or all of the site falls within

1 km of the defined shoreline.

Hydrological data, e.g. catchment areas and river flows,
are available for some but not all estuaries as defined here
from sources including National Rivers Authority
Catchment Management Plans (see also section 10.2.6).
Further information on Estuary Management Plans is given
in section 10.2.3. Catchment areas and river flows are
summarised in a five-year catalogue of river flow gauging
stations data (Marsh & Lees 1993), but note that for whole
estuary data further interpretation is usually necessary.

4.1.5 Acknowledgements

Thanks go to John Barne, JNCC, for help in preparing data
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Wales, and Dr Pat Doody, John Barne and Catherine Smith
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4.1.6 Further sources of information
A. References cited

Buck, A.L. In prep. An inventory of UK estuaries. 6. Southern
England. Peterborough, Joint Nature Conservation Committee.

Buck, A.L. 1993. An inventory of UK estuaries. Volume 2. South-west
Britain. Peterborough, Joint Nature Conservation Committee.

Burd, F. 1989a. The saltmarsh survey of Great Britain. Peterborough,
Nature Conservancy Council. (Research & survey in nature
conservation, No. 17).

Burd, F. 1989b. Saltmarsh survey of Great Britain. Regional
Supplement No. 3. South West England. Peterborough, Nature
Conservancy Council.

Burd, F. 1989c. Saltmarsh survey of Great Britain. Regional
Supplement No. 4. South England. Peterborough, Nature
Conservancy Council.

Davidson, N.C., Laffoley, D.d’A., Doody, J.P., Way, L.S., Gordon, J.,
Key, R., Drake, C.M., Pienkowski, M.W., Mitchell, R M., & Duff,
K.L. 1991. Nature conservation and estuaries in Great Britain.
Peterborough, Nature Conservancy Council.

Davidson, N.C., & Buck, A.L. In prep. An inventory of UK estuaries.
1. Introduction and methods. Peterborough, Joint Nature
Conservation Committee.

Marsh, T.J., & Lees, M.L., eds. 1993. Hydrometric register and statistics
1986-90. Wallingford, Institute of Hydrology.

64

National Rivers Authority. 1991. The quality of rivers, canals and
estuaries in England and Wales. Bristol, National Rivers
Authority. (Water Quality Series, No. 4.)

B. Further reading

Further details of estuaries are in the Coastal & marine UKDMAP
datasets module (Barne et al. 1994), available from JNCC Coastal
Conservation Branch, Peterborough. Alist of selected further
reading for each estuary discussed in section 4.1 is given in Buck (in
prep.) (section 4.1.6.A above).

Barne, J., Davidson, N.C., Hill, T.O., & Jones, M. 1994. Coastal and
marine UKDMAP datasets: a user manual. Peterborough, Joint
Nature Conservation Committee.

British Oceanographic Data Centre. 1992. United Kingdom digital
marine atlas. User quide. Version 2.0. Birkenhead, Natural
Environment Research Council, British Oceanographic Data
Centre.

Davidson, N.C. 1991. Estuaries, wildlife and man. Peterborough,
Nature Conservancy Council.

Noble, L., ed. 1995. Estuaries and coastal waters of the British Isles.
An annual bibliography of recent scientific papers. Number 19.
Plymouth, Plymouth Marine Laboratory and Marine Biological
Association.

Peck, K. 1993. Estuaries Inventory - research towards a better
understanding of the interactions between birds and human
activities on UK estuaries. RSPB Conservation Review, 7: 42-46.

C. Contact names and addresses

Type of information Contact address and telephone no.

Integrated Coastal database: *Coastal Conservation Branch,
national database of estuaries; INCC, Peterborough,

coastal habitats; statutory & tel: 01733 62626

non-statutory protected sites.

Summary data available also

in Coastal Directories

UKDMAP display version.

Statutory protected sites;
detailed wildlife site
information; coastal
geomorphology. Estuaries
Initiative & estuary
management plans.
Numerical and some
digitised data.

*Estuarine Ecologist/Estuaries
Initiative Officer /Marine
Ecologist, English Nature HQ,
Peterborough, tel: 01733 340345

RSPB Estuaries Inventory:
mapped and numerical
information on land use and
selected human activities for
57 major UK estuaries in
Region 9, covering all estuaries
except Christchurch Harbour
and The Fleet and Portland
Harbour.

*Estuaries Inventory Project, RSPB,
Sandy, tel: 01767 680551

National River Flow Archive: National Water Archive Manager,
catchments and river flows  Institute of Hydrology, Maclean
from upstream gauging Building, Crowmarsh Gifford,
stations; interpreted analyses Wallingford, Oxfordshire

for whole estuaries. OX10 8BB, tel: 01491 838800

* Starred contact addresses are given in full in the Appendix.



4.2 The sea bed

R.A. Irving

4.2.1 Introduction

This section covers the occurrence and distribution of sea
bed habitats and of groups of species that live on the sea bed
(benthic communities, collectively called the benthos), both
in the intertidal zone and subtidally; the distribution and
occurrence of individually rare and scarce species is covered
in section 5.4.

This central region of the English Channel, especially the
Solent area, acts as a transition between Lusitanian (warm
temperate) and Boreal (cold temperate) marine
biogeographical provinces, with representatives of the flora
and fauna of both being present. The Solent itself contains
many flourishing introduced species, brought to the area by
shipping activities. Information on the precise extent of
littoral (shore) and sublittoral (below low water mark)
habitat types in a national context is not yet available.

In this region, littoral rock is limited to limestone
outcrops at the eastern end of the Isle of Wight, the Purbeck
coast and Portland Bill; the boulder shore along the
Undercliff between Ventnor and St. Catherine’s Point; the
ironstone reefs at Hanover Point; and softer chalk outcrops
at both the east (very restricted) and west ends of the Isle of
Wight, at Handfast/Ballard Points and along the southern
Purbeck coast. Sublittoral rock occurs as limestone outcrops
at Bembridge; chalk outcrops at Culver Cliff, the Needles,
Ballard Ledges and White Nothe; and the ironstone boulders
of the Christchurch Ledges off Hengistbury Head. Discrete
reefs also occur in Lyme Bay. Man-made structures, such as
the dock walls at Southampton and the pilings of Swanage
Pier, also provide hard substrata for colonisation. The range
of chalk intertidal, cliff and cave habitats on the Isle of
Wight is of international nature conservation importance.
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Map 4.2.1 Locations of marine biological interest described in the
text (see Table 4.2.1; see Map 7.4.1 for locations of
Sensitive Marine Areas).

4.2 The sea bed

Littoral sediment is widespread, occurring as mixed
sediments on Solent shores, as mud and sandy mud in the
large shallow harbours, including Poole Harbour,
Weymouth Bay and Portland Harbour, and forming a
number of sandy beaches. The extensive shingle bank
forming Chesil Beach has little marine life associated with it
on account of its mobile nature. Sublittoral sediment is
widespread, especially as mixed sediments (of cobbles,
pebbles, gravel and sands) in the Solent, with larger areas of
sand being present further offshore (see Map 2.2.1).
Burrowing bivalves dominate the infauna of these areas,
particularly clams in Southampton Water, and other species
in Poole Bay. The introduced slipper limpet Crepidula
fornicata dominates the benthos of some mixed sediment
areas of the Solent and in Poole Bay.

Anumber of wrecks (ships, aircraft and other solid
material) occur off the coast of this region, as elsewhere.
These objects offer hard substrata in areas that may be
largely sedimentary, thus providing discrete new habitats
for opportunistic colonising species, which otherwise would
not be present (see also section 6.4).

4.2.2 Important locations and species

Table 4.2.1 lists locations of marine biological importance
mentioned in the text (Map 4.2.1). Known benthic
communities of particular nature conservation importance
occur on the Bembridge Ledges (Collins et al. 1990), in Poole
Harbour, at Swanage, Kimmeridge, in Portland Harbour, in
the Fleet and on reefs in Lyme Bay. It is likely there are
other areas of equal importance but for which there is
currently insufficient information.

English Nature has identified four Sensitive Marine
Areas (SMAs), covering most of the region’s coast (English
Nature 1994). The SMA designation is non-statutory,
serving to highlight areas of particular marine nature
conservation interest (see also section 7.4.4). The Solent and
Isle of Wight SMA runs from Pagham Harbour to Hurst Spit
and includes the whole of the Isle of Wight. This area has an
unusual tidal regime and encompasses a diverse range of
habitats and communities, some of them particularly rich.
Several biotopes that occur within this SMA are considered
to be of national importance (Fowler 1995). These include
communities with piddocks in soft chalk, clay or peat;
Zostera spp. beds on muddy sands; and communities
including the bivalve Mya arenaria and polychaetes in muds
and muddy gravels under conditions of reduced salinity. It
is also significant for the internationally important numbers
of wildfowl and waders found primarily in the shallow
harbours, and for a number of brackish-water lagoons (see
also section 3.4). The Poole Bay and Isle of Purbeck SMA
extends from Christchurch Harbour to Lulworth Cove. A
wide range of rock types (including chalk) occurs within
this area, as well as areas of sediment. The sheltered,
shallow harbours at Christchurch and Poole support a
number of unusual marine species, as well as high numbers
of over-wintering wildfowl and waders. Included in this
area is the Kimmeridge Voluntary Marine Wildlife Reserve,
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centred on Kimmeridge Bay. The Portland and the Fleet
SMA runs from Ringstead Ledges to Burton Bradstock and
includes the Isle of Portland and the shallow lagoon of the
Fleet, bounded by the long stretch of Chesil Beach. Rich
sediment communities are found in Portland Harbour, as
well as a number of species rarely recorded elsewhere in
Britain. The Fleet is an internationally important saline
lagoon. Lyme Bay SMA adjoins the Portland and the Fleet
SMA and extends to Straight Point, east of Exmouth. Lyme
Bay features some rare marine species associated with its
reefs.

The Solent system (north shore: Chichester Harbour to
Hurst Spit)

The three natural harbours of Chichester, Langstone and
Portsmouth all display similar benthic habitats. Mud and
muddy-sand predominate, with cobbles, pebbles and shells
apparent in drainage channels. At the narrow entrance to
Chichester Harbour is a 20 m-deep trench with steep sides
where the sediment is bound together by tubes of the
polychaete worm Sabellaria spinulosa (English Nature 1994).
Small areas of silty pebbles and shells among the moorings
at the entrance to the Emsworth Channel have rich
communities of sponges, hydroids and sea squirts
associated with them. These areas escape the attentions of
oyster dredges during the winter months (Irving 1994).

Table 4.2.1 Locations of marine interest mentioned in the text

No. on Location Grid ref.
Map 4.2.1
Sussex/Hampshire
1 Chichester Harbour 577598
Hampshire
2 Browndown 575799
3 Solent Breezes SU5103
4 Stanswood Bay SU4700
5 Keyhaven - Lymington SZ3190-5Z3394
6 Hurst Spit 573189
7 Milford-on-Sea 572791
Isle of Wight
8 Bembridge Ledges 576587
9 Whitecliff Bay 576486
10 Culver CIiff 576385
11 Horse Ledge 575880
12 Blackgang 574876
13 Hanover Point SZ3783
14 Freshwater Bay 573485
15 The Needles 572984
16 Yar Estuary 573589
17 Newtown Harbour 574191
Dorset
18 Christchurch Ledges 571890
19 Christchurch Harbour 571791
20 Studland Bay S70484
21 Old Harry/Handfast Point SZ0582
22 Ballard Ledges 570581
23 Swanage Pier 570378
24 Kimmeridge Bay SY9079
25 Worbarrow Bay SY8779
26 White Nothe SY7780
27 Ringstead Bay SY7581
28 Weymouth Bay SY7080
29 Portland Harbour SY6975
30 Fleet lagoon rapids SY6577
31 West Bay SY4690
32 Broad Ledges SY3492
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Important eelgrass Zostera spp. beds occur within the
harbours (and in some of the estuaries draining into the
western Solent), with extensive cover also of green algae
Enteromorpha spp. This plant cover, coupled with the very
high biomass of invertebrates present in the mud of these
harbours, provides food for large numbers of waders and
wildfowl during the winter months.

The shores of the Solent and Southampton Water are
predominantly sedimentary, although seven rocky littoral
sites are known to have been surveyed in the Solent (Crisp
& Southward 1958). The sedimentary communities can be
split into five main types: crustacean-polychaete;
sandmason worm Lanice conchilega; lugworm Arenicola
marina; carpet shell Venerupis pullastra; and furrow shell
Scrobicularia plana (Holme & Bishop 1980). The shores at
both Browndown and Solent Breezes are proposed by
Holme & Bishop (1980) as being sites of marine biological
importance on account of their varied sheltered habitats.
Further west, the mud/gravel shore at Keyhaven -
Lymington has a limited range of invertebrates, but because
it is typical of a sheltered, stable west Solent shore, Holme &
Bishop (1980) listed it as a proposed site of marine biological
importance.

Subtidally, the Solent is a high energy/high turbidity
regime, with limited hard substrata. Habitats range from
sheltered silty mud to tideswept cobbles, pebbles, shells and
coarse sand. The main channel of the eastern Solent is
characterised by mud and sandy mud, with patches of sand
at some estuary mouths. In the western Solent, where tidal
currents are stronger, mounds of gravel and flint stones
occur, with occasional exposures of soft clay. The maximum
depth in the Solent is 60 m at the Hurst Spit narrows,
though elsewhere it rarely exceeds 25 m depth. Four littoral
and nine sublittoral habitat types have been identified in the
Solent, with a low diversity of algal and epifaunal
communities (Dixon & Moore 1987). Infaunal communities
are dominated by polychaetes and are also of low density
and diversity. Species abundance and diversity does,
however, increase with increasing substratum size and
stability, stable pebbles and cobbles being coated by growths
of sea squirts, hydroids and bryozoans. Gravel mixed with
varying quantities of sand is the most common sea-bed
type. The introduced slipper limpet is widespread, its
empty shells augmenting pebbles as a substratum for
encrusting and sessile (non-mobile) forms to colonise,
particularly in the eastern Solent. Several other non-native
species, such as the Pacific sea squirt Styela clava and the
Japanese seaweed Sargassum muticum, form large
populations within the Solent area, having probably arrived
on ships” hulls, with imported shellfish or in ballast water.
The American hard-shelled clam Mercenaria mercenaria was
at one time very numerous in Southampton Water, but only
small numbers now remain (see section 5.5). Stanswood
Bay and the north side of the west Solent have been noted
for their higher richness of benthic communities compared
with other areas in the Solent, and because of their native
oyster Ostrea edulis populations (Dixon & Moore 1987).
Stanswood Bay also boasts the largest eelgrass Zostera
marina bed in the south-east (Gubbay 1988). The diversity of
algal species increases outside the enclosed area of the
Solent, owing to greater water clarity and the increasing
abundance of hard substrata.



The Isle of Wight

The island’s shores are mostly composed of a mix of sand
and shingle, though there are a few areas of hard substrata,
particularly at the east and west ends. The limestone
platforms of Bembridge Ledges and Whitecliff Bay are the
most easterly examples of extensive hard shores (other than
chalk) in the English Channel. They have eroded to form a
complex of crevices characteristic of limestone pavements,
with a wealth of algae and littoral invertebrates (Titley 1988;
George et al. 1989). Some of the species here are also at the
easterly edge of their range (for instance, this is the most
easterly site at which all three limpet Patella species are
found). In the sublittoral too, the variety of habitats
supports a rich diversity of marine life. The limestone
bedrock is extensively bored by the bivalves Barnea and
Hiatella, giving rise to rough surfaces colonised by a range of
encrusting sponges, hydroids and bryozoans. Kelp extends
to about 7 m below chart datum (Collins & Mallinson 1988,
1989a). Indeed, the area around Bembridge is considered to
be of national importance for its range of habitats, species
and diverse communities (Fowler 1995). The small coastal
exposure of chalk at Culver Cliff displays rare chalk cliff
algal communities, ranked by Fowler & Tittley (1993) as
being the fifth most important in the country and as being of
national conservation importance. The chalk extends about
1 km offshore, forming low-lying ridges running parallel to
the shore, with occasional chalk boulders (Wood 1992).
Sedimentary mixtures tend to dominate the sea bed in this
area, in places revealing underlying hard, flat mudstone.
Occasionally in Sandown Bay, discrete soft mud mounds are
present, some 8-15 cm deep and 2-3 m across, bound by
tubes of the amphipod Ampelisca diadema. Horse Ledge,
south of Shanklin, has some interesting rockpool formations
and a high diversity of marine life, including a number of
unusual algae, e.g. Padina pavonica (English Nature 1994).
The boulder shores along the undercliff east of Blackgang
have high densities of the dogwhelk Nucella lapillus that
appear to have been minimally affected by TBT antifouling
paint (see also section 9.6), and which are probably an
important source for re-populating the Solent coast (Herbert
1988).

Important rocky shore communities are found on the
ironstone reefs off Hanover Point (R. Herbert pers. comm.).
At Freshwater Bay, a little further west, the chalk shore has a
high diversity of intertidal algae (English Nature 1994). The
algal communities on the chalk cliffs from here round to
Alum Bay were ranked fourth most important in the
country and are of national importance (Fowler & Tittley
1993). The chalk exposures around the Needles extend into
the sublittoral, forming 3-5 m high cliffs, small caves, gullies
and boulder slopes. The island’s most varied chalk
topography is found on the north side of the Needles and in
Alum Bayj; this area also appears to support the greatest
range of animal life (Wood 1992). The subtidal chalk caves
here are the only examples known in Britain and are of
national importance (Fowler 1995). The whole of this area is
affected by strong tidal currents. The Yar Estuary contains a
sheltered estuarine boulder shore and a sea bed which
supports a rich and diverse fauna of sponges, hydroids and
anemones. Holme & Bishop (1980) proposed Newtown
Harbour as a site of marine biological importance, largely
because of its undeveloped and unpolluted nature.

4.2 The sea bed

Hurst Spit to Durlston Head

A shingle shoreline extends from Hurst Spit to Milford-on-
Sea and becomes progressively more sandy from there
westwards into Christchurch Bay. Christchurch Harbour
shows several lagoonal characteristics, on account of its
shallowness, limited flushing and brackish water (Sheader
& Sheader 1985) (see also section 3.4). One of the most
interesting features in the sublittoral of this area is the
Christchurch Ledges, extending about 5 km off Hengistbury
Head in a south-easterly direction. The ledges feature
ironstone boulders supporting a dense covering of kelp
Laminaria hyperborea in shallow water, and small algae,
bryozoans, hydroids, sponges and anemones in deeper
water. Stands of the eelgrass Zostera marina also occur in the
sediments. Extensive mussel Mytilus edulis beds in the area
are reported to have been devastated since 1978 by the
starfish Asterias rubens (Collins & Mallinson 1986).

Poole Harbour’s littoral and sublittoral diversity is low,
yet the high productivity of the extensive mudflats makes
the area important for waders and wildfowl (Howard &
Moore 1988). Dense stands of the tubicolous peacock worm
Sabella pavonina are an unusual feature of the sublittoral, the
mud tubes often providing attachment sites for other fauna.
There are also at least four rare marine invertebrate species
present in the Harbour (see also section 5.4).

In Studland Bay there is a large stand of eelgrass Zostera
marina close to the shore (Jensen ef al. 1990). Further south,
a chalk platform is present at 5-8 m depth between Handfast
and Ballard Points (the Ballard Ledges), though mobile sand
and gravel keep parts of this area devoid of attached life.
Rich communities have been recorded from the pier pilings
at Swanage (Robins & Thurston 1969), where the easy access
and shallow water make it a popular spot for shore diving.
Rock extends up to 2 km offshore between Peveril Point and
Durlston Head (English Nature 1994).

Poole Bay is described as the only site in the English
Channel to contain all five sediment types (mud, muddy
sand, sand, muddy gravel, and gravel) (Holme 1966). An
experimental artificial reef, made from power station fuel
ash and gypsum, was installed in the bay in 1989. Initial
colonisation was rapid: 80 marine species were identified on
it within two months (Collins et al. 1994; Jensen et al. 1994).
Abed of maerl (an unusual calcareous alga) is present at
Handfast Point. The two species present, Phymatolithon
calcareum and Lithothamnion coralloides, are uncommon in the
Channel, and this site is believed to provide the most
easterly records for these species in the Channel (English
Nature 1994). The maerl bed has a rich and diverse benthic
community, dominated by polychaetes and amphipods
(Rowe et al. 1990).

Durlston Head to Portland Bill

The intertidal ledges to the east of Kimmeridge Bay display
a wide variety of organisms. With such a wide range of
wave exposure and a mixture of soft and hard substrata,
habitats and communities representative of many conditions
can be found here (Gubbay 1988). Shallow water extends
from the shore to a submerged collapsed former cliff line

1-2 km offshore. The sea bed off Kimmeridge features a
mixture of horizontal ledges, vertical faces and boulder
slopes, swept clear of sediment by strong tidal streams
(Davies 1995). Though chalk strata are apparent in the cliff
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at Worbarrow Bay, chalk does not feature here in the
sublittoral (Wood 1992). Similarly, little sublittoral chalk is
found further west between Durdle Door and White Nothe,
though a harder Portland limestone reef runs parallel to the
shore, forming exposures known as the Bull, the Blind Cow,
the Cow and the Calf (Wood 1992). At White Nothe itself, a
series of shallow chalk ledges is present close to the cliffs,
running at right angles to the coast and dominated by algae.
Alittle further offshore, these ledges give rise to chalk
boulders, cobbles and sand. Though the attached life on
chalk and limestone is similar, a greater variety of sponges is
found on limestone (Wood 1992) .

Weymouth Bay is a sheltered sandy bay where the sand
inshore gives way to mud and gravel further offshore. The
sediments support a high diversity of bivalve molluscs.
There is an extensive eelgrass Zostera marina bed extending
from Ringstead Bay into Weymouth Bay. Portland Harbour,
on the east side of the Portland peninsula, is a large
sheltered water mass enclosed by man-made breakwaters.
Arestricted water exchange with the open sea leads to
slightly elevated water temperatures, and this in turn has
led to the harbour being colonised by many southern
species (Davies 1995). It is the only location along the south
coast of England that provides a fine mud habitat, and has a
unique flora and fauna, including notable stands of the sea
pen Virgularia mirabilis, high numbers of the sea squirt
Phallusia mammillata, and the only known population in
Britain of the rare black-faced blenny Tripterygion delaisi.
While most of the sea bed within the harbour is soft mud,
the concrete blocks of the breakwaters and a couple of well-
known wrecks, popular with divers, provide contrasting
hard substrata. The sediment shores have eelgrass Zostera
spp. beds and important bivalve communities. Portland Bill
itself is a limestone outcrop that forms the eastern limit of
the outer basin of the English Channel. The steeply sloping
shore on the west side of the Bill is exposed to the prevailing
wind-driven waves and swell. It provides the best example
of an exposed rocky shore within Lyme Bay and is therefore
of regional importance (Ambios Environmental Consultants
1995). Strong tidal streams are present off the Bill,
restricting survey access to the sublittoral, which, as a
consequence, is poorly recorded.

Portland Bill to Lyme Regis

Below low water, the nearshore zone off Chesil Cove has
large boulders present, which support a low algal diversity
but a rich community of hydroids, sea squirts and sponges
(Dixon 1979). Chesil Bank then stretches 28 kilometres to
near West Bexington. The Bank is noted for its paucity of
marine flora and fauna, due to the mobile nature of the
pebbles. In the sublittoral, the steep bank of pebbles grades
rapidly into a gentle slope of pebbles and sand, with little
algal cover but a reasonable diversity of mobile faunal
species, especially crabs (Dixon 1979). The Fleet, enclosed
by Chesil Bank, is the largest tidal lagoon in Britain and is of
international importance for its plant and animal
communities (see also section 3.4). The outer (easternmost)
section of the Fleet lagoon is characterised by tidal rapids
supporting highly unusual benthic communities. These
contain a substantial number of rare and/or warm-water
algae, invertebrates and fish (Dyrynda & Farnham 1985;
Dyrynda & Cleator 1995). The fine sand near the entrance
to the lagoon at Ferry Bridge has been found to contain high
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densities of the polychaetes Pygospio elegans and Capitella
capitata. The presence of the polychaetes Clymenura clupeata
and Spio theeli confirms the national importance of this site
(Ambios Environmental Consutlants 1995).

The shore from Abbotsbury to Lyme Regis is
predominantly of shingle backed by cliffs. Broken bedrock
and boulders have a rich attached fauna, with shallower
zones being characterised by algae (‘Halidrys siliquosa’
community). Approximately 1 km off West Bay is a series of
ledges, which feature several species of nature conservation
interest, including the seafan Eunicella verrucosa and the
bryozoan Pentapora foliacea (V. Copley pers. comm.). The flat
bedrock platforms forming Broad Ledge at Lyme Regis are
exposed to wave action from the south and are regarded as
being of regional conservation importance (Ambios
Environmental Consultants 1995). Large numbers of
gastropod snails, such as Monodonta lineata and Littorina
littorea, are found here in the mid-shore zone.

Offshore

For many offshore (defined as beyond 3 km or 50 m depth)
areas, there is little information available in the public
domain on the detailed nature of the sea bed. However, the
results of some recent environmental assessment studies
relating to near-shore oil and gas exploration are available
(e.g. Ambios Environmental Consultants 1995). General
information on bathymetry and sea-bed geology is shown
on Admiralty charts and British Geological Survey sediment
charts.

Seven epibenthic community types have been identified from
hard sublittoral substrata within Lyme Bay (Ambios
Environmental Consultants 1995). The communities of most
interest (and regarded as being of regional /national
conservation importance) occur on circalittoral limestone and
shale ledges and boulder habitats, believed to be widespread
within eastern Lyme Bay, including Swire Ledges (3 km south-
west of West Bexington), Saw-tooth Ledges (approximately 3-
4 km south of West Bay) and West Tennants Reef (10 km south
of Lyme Regis). Of particular note were impressive stands of
the seafan Eunicella verrucosa, the bryozoan Pentapora foliacea
and a population of the rare solitary coral Leptopsammia pruvoti
(Devon Wildlife Trust 1993). The large size of some of these
slow-growing animals suggests a relatively stable habitat not
subject to disturbance. Apparent absentees from the Lyme
Bay sublittoral fauna include the common sea urchin Echinus
esculentes, the sea cucumber Holothuria atra and the spiny star
fish Marthasterias glacialis. Sublittoral sediments within Lyme
Bay support an extremely diverse fauna, with over 400 taxa
being recorded from recent grab samples (Ambios
Environmental Consultants 1995). Sea bed types range from
clean sand, through muddy sand and sandy gravel to gravel.
The most common community is associated with muddy
sand, dominated by the bivalve Corbula gibba, the polychaetes
Chaetozone setosa and Megalona filiformis and the amphipod
Bathyporeia tenuipes. Sandy gravel areas closer inshore
typically feature the polychaetes Lumbrineris gracilis,
Mediomastus fragilis and Pisione remota. Further offshore,
Holme (1966) identifies five species/habitat associations,
defined by Jones (1950), that are based on sediment type
rather than biota; commonest are the boreal offshore sand,
muddy sand and gravel associations, for which he lists typical
species.



4.2.3 Human activities

Anumber of activities that affect marine habitats and
communities take place within this region. Extraction of
marine aggregate from a number of near-shore gravel beds
is of prime concern (see also section 9.4). Anumber of
exploratory drilling platforms are now active within the
region, with actual oil production from BP’s Wytch Farm
field in Poole Harbour and at Wareham (see also section
9.5). Oyster dredging is extensive throughout the Solent, as
well as trawling, set netting, potting, cockle raking, clam
dredging and winkle picking (see section 9.1). Bait digging
is also widespread. The Solent area is home to one of the
largest pleasure sailing fleets in the world, and many other
water-based recreational activities occur within the region
(see section 9.7).

Several sewage treatment works discharge into the area
and some dredging of harbour channels takes place.
Langstone Harbour is one of only two coastal sites in the
UK (the other being the Ythan estuary on the north-east
coast of Scotland (Region 3)) identified in 1992 by the
Department of the Environment as exhibiting problems
associated with eutrophication (nutrient enrichment)
(OSPARCOM 1992). However, the UK has subsequently
reclassified the two areas as “possible problem areas’, since
their nutrient status is still under investigation.

In 1989 an artificial reef was constructed north of The
Foreland, Studland Bay (Dorset), at a depth of about 10 m
below chart datum and about 3 km from natural rocky
outcrops in Poole Bay. The reef consists of 50 tonnes of
blocks of pulverised fuel ash (PFA) and flue gas
desulphurisation gypsum (FGD). The project was initiated
to test the use of PFA and gypsum produced by local coal
powered power stations in providing artificial reefs for
fishery enhancement. At the moment about 50% of UK PFA
production is sold to the construction industry and the
remainder dumped in land fill sites. The latter is becoming
an expensive option and the construction of artificial reefs
may become more attractive (Collins et al. 1994; Jensen et al.
1994).
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Map 4.2.2 Littoral surveys recorded on the MNCR database.
Source: INCC.

4.2 The sea bed

The intertidal ledges at Kimmeridge Bay are easily
accessible and display a wide range of organisms, making
them an ideal site for educational groups to explore.
Besides the nature conservation and geological interest of
the area, visitor pressure was one of the main reasons for
establishing the Kimmeridge Marine Wildlife Reserve in
1978. This voluntary reserve includes 8 km of coast either
side of Kimmeridge Bay; the seaward boundary being along
a line from Clavell’s Hard to Bacon Hole. An underwater
nature trail, one of the first in Britain, has been set up at
Worbarrow Bay (Collins & Mallinson 1989b).

4.2.4 Information sources used

JNCC’s Marine Nature Conservation Review (MNCR) team
(and their contractors) use a standard recording
methodology for both littoral and sublittoral surveys, which
includes descriptions of both habitats and their associated
communities (see Hiscock 1990). Survey information from
other sources may vary considerably in its methodology
and coverage. The MNCR Review of current knowledge series,
in which this region is covered in Covey (in prep.) and
Davies (in prep.), summarises the results of many previous
surveys. Asummary of marine survey work carried out in
the Solent and adjoining waters for Southern Water Services
was provided by Southern Science (1991). Areview of
nature conservation features and information within the
Solent and Isle of Wight Sensitive Marine Area has recently
been published (Fowler 1995). The NCC/MNCR has
surveyed several inlets along this coast as part of its
harbours, rias and estuaries programme: the Solent (Dixon
& Moore 1987); Christchurch Harbour (Dixon 1988); Poole
Harbour (Howard & Moore 1988); Newtown & Bembridge
Harbours (Howard et al. 1988b); the Yar (Johnston 1989); and
Portland & Weymouth Harbours (Howard et al. 1988a). The
macrobenthos of chalk shores in the region has been
investigated by MNCR contractors (George et al. 1989), and
the outcrops of chalk in the sublittoral by Wood (1992).
Table 4.2.2 and Maps 4.2.2 and 4.2.3 indicate the scale and
distribution of marine benthic site survey in the region.

Map 4.2.3 Near-shore sublittoral surveys recorded on the MNCR
database. Source: JNCC.
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Table 4.2.2 Number of surveyed sites in the region with marine
benthic habitat and species information held on the

MNCR database
Littoral Near-shore sublittoral Offshore Total
109 112 0 221

Source: MNCR Database 1994. Note: these records are not
comprehensive: additional records may exist in sources that were
not consulted.

Sea bed mapping studies are being carried out off the
coast by, or on behalf of, a number of o0il companies, as part
of their environmental assessment programmes to comply
with oil and gas exploration licence conditions. Off the
Dorset coast, Amoco, British Gas and Kerr-McGee have
undertaken survey work, although some information from
surveys commissioned by prospecting oil companies in this
region remains confidential. A series of sites further out in
the English Channel were surveyed by Holme (1961, 1966,
1967), using grabs and anchor-dredges, to describe sediment
types and their associated communities.

Environmental impact assessment studies, associated
with exploratory oil drilling, have been undertaken of the
sea bed at Freshwater Bay by the Department of
Oceanography, University of Southampton (Jensen et al.
1991, 1992a). The presence of Wytch Farm oilfield in the
area has prompted much work on behalf of British
Petroleum Exploration (e.g. Institute of Offshore
Engineering 1986; Collins ef al. 1991; Jensen et al. 1992b).
Current sublittoral studies include pre- and post- drilling
surveys in East Poole Bay, for Elf Enterprise Caledonia, and
a survey of the sandeel population of Hook Sand (at the
entrance to Poole Harbour), for British Petroleum
Exploration (A. Jensen pers. comm). A detailed programme
of study of the biological colonisation and physical and
chemical integrity of the artificial reef in Poole Bay has been
carried out by a team from the Department of
Oceanography, Southampton University. Detailed records
have been made of the epifauna, infauna and fish that have
colonised these reefs with time (Collins et al. 1994). The
potential use of such reefs for lobster stock enhancement
programmes has also been studied (Jensen et al. 1994).

Barnes (1971) lists the fauna recorded from the shores of
Southampton Water. Marine life colonising the dock walls
at Southampton was studied by Collins & Mallinson (1987),
who revealed the importance of introduced species in the
communities on artificial substrata. Little is known of the
near-shore sublittoral zone off the south-west coast of the
Isle of Wight, but a remote sensing survey of this area was
completed by the BioMar team on behalf of English Nature
during the summer of 1994 (R. Foster-Smith pers. comm.).
Light (1994) has compiled an atlas of the distribution of
marine molluscs in sea area Wight.

The littoral interest from Hurst Spit to Durlston Head
has been relatively poorly researched because of the
impoverished nature of the open coast. Poole Harbour’s
littoral and sublittoral habitats and communities have been
well studied, the available literature prior to 1988 being
reviewed by Howard & Moore (1988). A more recent study
of the harbour’s sedimentary shores (Dyrynda & Lewis
1994) assessed the potential impact of recreational activities
such as bait digging on shore ecology. Littoral studies in
Poole Bay have been limited, with information available
from a few sites surveyed by Holme & Bishop (1980). A
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detailed study of the algae of Studland Bay and Old Harry
Rocks was carried out by by Tittley (1988). The Dorset Trust
for Nature Conservation (1974) highlighted the shores at
Studland Bay and Peveril Point in their conservation
assessment of the county’s coast. The sediment types and
the main infaunal and epifaunal communities found in
Poole Bay have been described by Jensen ef al. (1989). The
former Nature Conservancy Council funded extensive
subtidal surveys of Poole Harbour during the 1980s (see e.g.
Dyrynda 1987). More recently, Fawley Aquatic Research
Laboratories (funded by Dorset County Council) undertook
a marine ecological assessment of Holes Bay within Poole
Harbour, covering the intertidal and subtidal benthos and
fish populations (Dyrynda 1989). On the whole, access to
the shore is difficult along the section of coast from Durlston
Bay to Weymouth Bay and consequently the littoral zone
has been poorly studied. Nearshore sublittoral habitats and
communities of the Purbeck coast are described by Dixon

et al. (1978). Nearshore sublittoral communities of the shore
from Abbotsbury to Lyme Regis were studied during the
third Dorset Trust for Nature Conservation underwater
survey (Dixon 1979). The Devon Wildlife Trust has
undertaken some surveys of reefs in Lyme Bay (funded by
WWE UK), concentrating particularly on the effects scallop
dredging may be having on the benthos (Devon Wildlife
Trust 1992). A thorough environmental assessment study of
Lyme Bay has recently been undertaken on behalf of Kerr-
McGee (Ambios Environmental Consultants 1995).
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C. Contact names and addresses

Type of information

Marine nature conservation
issues in England

Benthic habitats &
communities of West
Bracklesham Bay; Bembridge
Ledges; Christchurch Ledges;
& Worbarrow Bay
underwater nature trail

Benthic habitats &
communities within
Chichester Harbour and
Bracklesham Bay

Benthic habitat information
relating to coastal water
quality

Benthic infaunal
communities

Littoral and sublittoral
marine biology of the Isle of
Wight; marine recorded for
IoW Natural History and
Archaeological Society

Habitats and communities
of sublittoral chalk outcrops
on the Isle of Wight & in
Dorset

Poole Bay artificial reefs
project

Contact address and telephone no.

*Marine Ecologist, Marine Task
Force, EN HQ, Peterborough,
tel: 01733 340345

Dr Ken Collins & Jenny Mallinson,
Department of Oceanography,
Southampton University,
Highfield Road, Southampton,
Hants. SO9 5NH, tel: 01703 595000

Robert Irving, MCS Sussex
Seasearch Co-ordinator,

14 Brookland Way, Coldwaltham,
Pulborough, West Sussex

RH20 1LT, tel: 01798 873581

Dr Nigel Thomas, Southern
Science Ltd., Hampshire Office,
Sparrowgrove, Otterbourne,
Winchester, Hants. SO21 2SW,
tel: 01962 714585

Dr Roger Bamber, Director, Fawley
Aquatic Research Labs. Ltd.,
Marine & Freshwater Biology Unit,
Fawley, Southampton, Hants.

SO4 1TW, tel: 01703 893513

Roger Herbert, Medina Valley
Field Centre, Dodnor Lane,
Newport, Isle of Wight PO30 5TE,
tel: 01983 522195

Chris Wood, Hollybush, Chequers
Lane, Eversley, Basingstoke, Hants.
RG27 ONY, tel: 01734 734127

Dr Ken Collins, Department of
Oceanography, Southampton
University, Highfield Road,
Southampton, Hants. SO9 5NH,
tel: 01703 595000

* Starred contact addresses are given in full in the Appendix.

Type of information

Poole Bay artificial reefs
project; benthic studies
within Poole Harbour,
Poole Bay & Portland
Harbour

Marine ecology of Poole
Harbour and the Fleet

Poole Harbour: benthic
studies

Littoral & sublittoral ecology

4.2 The sea bed

Contact address and telephone no.

Dr Anthony Jensen, Department of
Oceanography, Southampton
University, Highfield Road,
Southampton, Hants. SO9 5NH,
tel: 01703 593428

Dr Peter Dyrynda, School of
Biological Sciences, University
College of Wales, Singleton Park,
Swansea SA2 8PP,

tel: 01792 295678

Dr Paul Kingston, Institute of
Offshore Engineering, Heriot-Watt
University, Research Park,
Riccarton, Edinburgh EH14 4AS,
tel: 0131 4495111

Sarah Welton (Marine

of the Dorset coast, especially Conservation Society Education

Isle of Purbeck

Purbeck Marine Wildlife
Reserve

Dorset Marine Forum

Distribution of marine algae;
algae of the Fleet

Officer), 38 West Street, Bere Regis,
Wareham, Dorset BH20 7HW,
tel: 01929 471562

Peter Tinsley, Reserve Warden,
Dorset Wildlife Trust, 15 North
Square, Dorchester, Dorset
DT1 1HY, tel: 01305 264620

Doug Young, Chairman,
15 Wyatts Lane, Wareham, Dorset
BH20 4NH, tel: 01929 552816

Dr Bill Farnham, Marine
Laboratory, University of
Portsmouth, Ferry Road,
Hayling Island, Hants. PO1 0PG,
tel: 01705 463231

Benthic communities present Mike Camplin, Marine Survey
on nearshore reefs, Lyme Bay Officer, Devon Wildlife Trust,

188 Sidwell Street, Exeter, Devon
EX4 6RD, tel: 01392 79244
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4.3 Plankton

M. Edwards & A.W.G. John

4.3.1 Introduction

Plankton include the bacteria (bacterio-), plant (phyto-) and
animal (zoo-) plankton. In temperate continental shelf seas,
as in this region, the phytoplankton assemblage is
dominated by diatoms and dinoflagellates, and the
zooplankton, although containing representatives of most
marine animal phyla at some stage, is dominated by
crustaceans, principally copepods. The plankton’s
abundance is strongly influenced by factors such as depth,
tidal mixing and temperature stratification, which
determine the vertical stability of the water column. The
distribution of species, here and elsewhere, is influenced
directly by salinity, temperature and water flows into the
area (section 2.3) and by the presence of local benthic
(bottom-dwelling) communities (section 4.2.2). Many of the
species of these communities, including commercially
important fish and shellfish (sections 5.5 and 5.6), have
temporary planktonic larval forms (meroplankton). Tidal
fronts (boundary zones between stratified and well-mixed
water masses) in the region (Map 4.3.1) are likely to be of
significant biological importance, since they are usually rich
in plankton, which attracts other marine life.
Phytoplankton blooms (transient, unsustainable growths,
usually of single species and often associated with a visible
discolouration of the water) are a normal feature in the
seasonal development of plankton. Some blooms may reach
exceptional proportions (>106 cells/1) or contain species
(principally dinoflagellates) that can be toxic to humans and
possibly have an important economic impact on
mariculture, fisheries and tourism. Figure 4.3.1 shows the
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Fig 4.3.1 Average seasonal cycles of an index of phytoplankton
colour (a visual estimate of chlorophyll) and numbers of
copepods per sample (approximately 3 m® of water
filtered). Source: Continuous Plankton Recorder data for
1958-1992.
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Map 4.3.1 Plankton surveys, ‘fronts” and areas of well mixed and
transitional water. See Table 4.3.1 for details of surveys.

seasonality of phytoplankton blooms and the numbers of
copepods present in the region.

In Region 9, as elsewhere, the plankton has a
fundamental role in the food chain of both benthic (sea-bed)
organisms (see sections 4.2 and 5.5) and fish (see sections
5.7 -5.9). For both ecosystems, the availability of food and
nutrients, larval survival, maintaining populations and
timing of egg production are highly dependent on the
amount of phyto/zooplankton available. Any
environmental stress imposed on the plankton will have
consequences throughout the food chain and may affect the
amount of food available to fish, birds, marine mammals
etc. In coastal management, plankton can also give early
warning of adverse human impacts (for example the effects
of eutrophication) and highlight different water masses.

The annual cycle of phytoplankton production in the
English Channel (Figure 4.3.1) is similar to that in the Irish
Sea, except that the spring bloom commences one month
earlier (March-April). Throughout this region the waters are
relatively shallow, usually not exceeding 40 m. Mean
surface temperature and salinity vary (depending on
season), between 7-16°C and 34.75-35 g/kg, respectively.
Inshore waters are well mixed, except to the west of
Weymouth, where there is a boundary between stratified
water in Lyme Bay and well-mixed water offshore (see Map
43.1).

4.3.2 Important locations and species

The Continuous Plankton Recorder (CPR) surveys (see e.g.
Warner & Hays (1994)) show that the planktonic assemblage
is made up mainly of neritic (coastal water) species,
although southern intermediate (mixed water) species can
also be present at certain times of the year. Other than these
surveys, which examined plankton distribution, few
measurements of phytoplankton have been made in this
region. In the Test estuary of the Solent, very high
chlorophyll levels (c. 240 g 1Y) occur on a regular basis,
owing to blooms of Mesodinium rubrum. Annual chlorophyll



Table 4.3.1 Details of surveys

Identification in Map 4.3.1 Frequency
CPR: ‘S’ Monthly

Southampton Water Monthly

Southampton Water Occasional
PS Occasional
M Occasional
Whole region Occasional
Channel Occasional

4.3 Plankton

Period Reference
1957 to present

1987-1988 Leakey, Burkill & Sleigh 1992
1988 Hays, Purdie & Williams 1989
1976 Holligan et al. 1978
1984 Agoumi 1985

1970-1984 Riley, Symonds & Woolner 1986

1978-1979 Boucher 1980

Key: CPR: Continuous Plankton Recorder; PS: Plankton stations; ZM: Zooplankton measurement.

concentration is typically of the order of 10-20 g 17" in the
Solent, decreasing towards the sea. In deeper waters of the
central English Channel, where strong mixing and turbidity
occur, the spring phytoplankton bloom is delayed, with
chlorophyll levels of only 0.5 g chl a1 and primary
production of 4 mg C m™ h™ (Holligan et al. 1978). In
comparison with other areas around the British Isles, in this
region the overall abundance of the phytoplankton is very
low and its seasonal duration short. Copepods, mainly
Temora longicornis, Acartia clausi, Pseudocalanus elongatus and
Centropages hamatus, typically dominate the zooplankton
populations, forming more than 75%. During summer,
zooplankton biomass levels are quite high

(600-2,200 mg m'z), although still substantially lower than
those in French coastal waters. During winter, the biomass
and production in the central Channel substantially
decreases to <10 mg m ™ dry weight until April, when
higher values start to reappear. Copepods are also the
group with the highest diversity in the zooplankton, with
overall zooplankton biodiversity increasing towards the
open sea. The predatory zooplankton, including
chaetognaths, decapods and medusae, peak between May
and September, with fish eggs and larvae being of particular
importance in the plankton between April and June.

4.3.3 Human activities

Plankton are of particular importance to coastal managers in
this region since ‘red tides” occur almost annually in
Southampton Water, caused by the ciliate M. rubrum. The
discolouration of the water usually appears between late
May and mid-June and can last several weeks, with M.
rubrum cell numbers exceeding 1,000 ml™!. These blooms
have a dramatic effect on the estuary by substantially
depleting the oxygen concentration (Lockwood 1986).
Although M. rubrum is generally accepted to be non-toxic,
the degree to which other organisms in the estuary can
tolerate oxygen levels of only 20-30% saturation in bottom
waters has not yet been determined. There have also been
isolated reports from around the world of fish and
invertebrate mortalities associated with red tides caused by
M. rubrum (Crawford, Purdie & Lockwood 1992).

4.3.4 Information sources used

With the exception of the data from the CPR survey, there
are few long time series of plankton measurements in the
central English Channel. Information on the distribution of

plankton is almost entirely limited to sporadic surveys (e.g.
Holligan et al. 1978; Boucher 1980; Agoumi 1985), and as a
result little is known of the plankton in this region. MAFF’s
Directorate of Fisheries Research at Lowestoft undertook
occasional surveys of this area during the 1970s and early
1980s, investigating the distribution of fish eggs and larvae
(ichthyoplankton) in the plankton. The CPR survey is of
particular importance because it provides long-term
plankton data, which can be used to assess the effects of
environmental variability and climatic changes on the
marine biota. Table 4.3.1 summarises plankton surveys in
Region 9, shown on Map 4.3.1.

4.3.5 Further sources of information
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C. Contact names and addresses

Type of information Contact address and telephone no.

Director, Sir Alister Hardy
Foundation for Ocean Science, The
Laboratory, Citadel Hill, Plymouth
PL1 2PB, tel: 01752 633100

Continuous Plankton
Recorder (CPR) survey data

Plankton research Head of Department, Department
of Oceanography, Southampton
University, University Road,
Southampton SO9 5NH,

tel: 01703 595000 ext. 3642

Ichthyoplankton *Director, MAFF Directorate of
Fisheries Research, Fisheries
Laboratory, Lowestoft,
tel: 01502 562244

Dorset plankton Warden, Purbeck Marine Reserve,

Dorset Wildlife Trust, 15 North
Square, Dorchester, Dorset
DT1 1HY, tel: 01305 264620

* Starred contact addresses are given in full in the Appendix.



Chapter 5 Important species

5.1 Terrestrial lower plants
N.G. Hodgetts

5.1.1 Introduction

This section covers lichens, bryophytes (mosses and
liverworts), stoneworts (a group of freshwater and brackish
water algae - the latter are covered in section 5.4) and fungi
occurring in the coastal 10 km squares within the
boundaries of the region. This region is of great importance
for lower plants, a reflection of its varied geology, the
relatively warm climate and the great variety of habitats
present. About 42% of the British bryophyte flora and about
34% of the stonewort flora occur in the region. Similar
figures are not available for other groups, but high
percentages of both the lichen and fungus floras can be
expected. Many lower plants with predominantly
Mediterranean distributions (e.g. the liverwort Southbya
nigrella) reach the northern limits of their European
distributions here. Particularly important lower plant
habitats occurring include calcareous and non-calcareous
coastal grassland, wet heath and bog, pasture woodland,
crumbling cliffs, brackish lagoons and the largely
anthropogenic ‘wastes’ of the Isle of Portland.

There are many sites of national importance for lower
plants and at least one, the New Forest, of very great
international importance. The most important lowland
lichen site in Britain, the New Forest is probably also the
best surviving example of pasture woodland in western
Europe and is unique in its diversity of lichens and fungi.
The bogs and wet heaths of Dorset are particularly
important for their Sphagnum moss communities, which
have distinctive southern elements. There are also many
small, ‘miscellaneous’ sites, such as patches of coastal
grassland, landslips, parklands, churchyards, pathsides etc.,
which individually do not appear very significant but which
collectively comprise a substantial resource in this region.

5.1.2 Important locations and species

Table 5.1.1 shows all the sites in the region that are known to
be important for lower plants and that have had at least
some degree of survey work. Many are large, in which case
the grid reference given refers to a reasonably central point.
Sites are arranged in a clockwise order around the coast
(Map 5.1.1).

Like higher plants (see section 5.2), lower plant species
tend to occur in characteristic assemblages that are found in
particular habitats. In this region, pasture woodland is
important for all non-aquatic lower plant groups, but
particularly for lichens and fungi. Some oceanic lichen and
fungi species normally found further west occur in this
region only in this habitat. Bryophytes, particularly
Sphagnum spp. and including the scarce S. pulchrum, which
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Map 5.1.1 Sites known to be important for lower plants in coastal
10 km squares. Site numbers refer to those in Table 5.1.1.
Source: JNCC Red Data Book database.

is particularly abundant in this area, are often dominant or
co-dominant in the bogs and wet heaths. Some specialist
fungi also occur.

The dynamic nature of the region’s crumbling cliffs and
landslips ensures that there is a constant supply of fresh
ground available for colonisation by lower plants, including
many rare and scarce southern species (e.g. Southbya nigrella,
Philonotis marchica). Important areas of coastal (usually cliff-
top) grassland and heath usually have thin turf with
complex mosaics rich in bryophytes, lichens and higher
plants. The often extensive unstable areas here maintain
bare ground for colonisation by some of the rare ephemeral
lower plants of this habitat. Calcareous grassland is usually
richer in species than neutral or acidic grassland, and the
occurrence of the lichen Fulgensia fulgens in some abundance
on chalk downland on the Isle of Wight is particularly
notable. Exposed rocks in this habitat are often good for
southern warmth-loving species of bryophyte. The Isle of
Portland is pock-marked with disused limestone quarries,
where the thin soil overlying the limestone supports a
characteristic community of rare and scarce bryophytes,
including Southbya nigrella, Eurhynchium meridionale and
Gymnostomum viridulum. Some specialist aquatic species of
all groups occur where there are streams and rivers. Some
lichen species are specialists of coastal shingle: for example,
the most nutrient-poor areas of stable shingle at Chesil
Beach and Browndown support a bryophyte and lichen
flora containing Dicranum scoparium, Ceratodon purpureus,
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Racomitrium canescens complex and Cladonia spp. including
C. cervicornis verticillata, C. coccifera, C. foliacea, C. furicata,
and C. rangiformis.

The area contains a number of threatened species, some
of which are given special protection under national and
international legislation. These and other Red Data Book
(i.e. nationally rare) species, excluding those with a status of
Indeterminate, Insufficiently Known or Extinct (out of a
total of 223 bryophytes, twelve stoneworts and 368 lichens
on the British Red Lists), are listed in Table 5.1.2. In
addition, the region holds 68 of the 313 nationally scarce
bryophytes and three of the six nationally scarce stoneworts
(provisional figures). There is currently insufficient
information to provide regional lists of nationally scarce
fungi and lichens.

5.1.3 Human activities

Current factors that may have a bearing on the lower plant
flora of the region include housing and industrial
developments and road construction programmes.
Lowering of the water table may have an effect on wetland
sites, particularly bogs and wet heath. Some areas are
affected by holiday and leisure developments such as
caravan sites and golf courses. Cliff-top grassland and
heathland are subject to erosion in some places. Pollution is
a general problem but may be aggravated in some areas by
agricultural run-off, oil spillages etc. Specific issues relevant
to the New Forest are important in this region, for example
grazing of ponies, ownership matters, commoners’ rights
etc. Commercial collection of edible fungi has recently
become an important issue in the New Forest.

Many of the larger and more important sites in the
region are NNRs or SSSIs and therefore nature conservation
is taken into account in their management. Management
considerations on these and other sites that are important
for lower plants include the following. Overgrazing in the
important pasture woodland areas has an effect on the
lower plant communities in the long term, as the woods
tend to become more senescent (dominated by older trees).
On the other hand, undergrazing leads to the development
of a thick understorey of shrubs such as holly, and should
also be avoided: a balance needs to be struck. Burning of
bog and heathland sites is usually damaging to the lower
plant communities. Equally damaging, particularly in wet
heathland sites, is scrub invasion. However, coastal scrub is
often important for lower plants, and any clearance
operations should be handled with care. A close species-
rich sward with some bare soil should be maintained at
important coastal grassland sites: the correct grazing
regime, a certain amount of instability and a low level of
nutrient input is often desirable to achieve this. Open areas
on the Isle of Portland should be maintained and kept free
from brambles and other scrub.

5.1.4 Information sources used

Data for bryophytes and the larger lichens are generally
good, but are less complete for fungi, algae and the smaller
lichens. Most of the sites mentioned in this section were
selected for protection partly or wholly on the basis of their
bryophyte and lichen interest. Many of the sites contain
rare and scarce species and qualify for SSSI status on the
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Table 5.1.1 Lower plant sites in coastal 10 km squares

Site Site name Grid Protected

no. ref. status
Hampshire

1 New Forest SU3404 part SSSI
Hurst Castle & Lymington 573494 SSSI

River Estuary

3 Roydon Woods SU3000 SSSI

Isle of Wight
4 Brading Marshes 576287 SSSI
5 Greatwood & Cliff Copses 575780 SSSI
6 Bonchurch Landslips 575878 SSSI
7 The Wilderness S75082 SSSI
8 Cridmore Bog 574981 SSSI
9 Hanover to St. Catherine’s Point ~ SZ4479 SSSI
10 Headon Warren & West S73185 SSSI
High Down
11 Newtown Harbour 574291 SSSI
12 Parkhurst Forest S74790 part SSSI
Dorset

571396 SSSI
SZ0692 SSSI
570295 SSSI
570097 SSSI
SY9894 SSSI
SY9890 SSSI
570288 SSSI
SY9591 SSSI
SY9191 SSSI
SY9390 SSSI
SY9384 SSSI
SY9587 SSSI
SY9688 SSSI
S5Y9485 SSSI
SY9383 SSSI
SY9483 SSSI
S5Y9485 SSSI
SY9783 SSSI
SY9882 SSSI

13 Town Common

14  Bourne Valley

15 Canford Heath

16 Corfe & Barrow Hills

17 Upton Heath

18 Ham Common

19 Poole Harbour (Brownsea Island)
20 Holton Heath

21 Morden Bog

22 Sandford Heath

23 Stoborough & Creech Heaths
24 The Moors

25 Arne

26 Hartland Moor

27 Blue Pool & Norden Heath
28 Norden

29 Hartland Moor

30 Thrasher’s Heath

31 Brenscombe Heath

32 Studland & Godlinston Heaths 570184 SSSI, part
NNR

33 Ballard Down S70381 not
protected

SY9681 SSSI
SY8984 SSSI
SY8582 SSSI
SY8589 SSSI
SY8380 SSSI
SY8086 SSSI
SY7587 SSSI
SY6872 part SSSI
SY6081 SSSI
SY6087 SSSI
SY5686 SSSI
SY3893 SSSI
SY3698 SSSI

34 Corfe Common

35  Povington & Grange Heaths
36 Lulworth Park & Lake
37  Hyde Heath

38 South Dorset Coast

39 Winfrith Heath

40 Warmwell Heath

41 Isle of Portland

42 Chesil & The Fleet

43 Valley of Stones

44  Abbotsbury Castle

45 Newlands Batch

46 Lambert’s Castle

Sources: references listed in 5.1.5¢c and JNCC protected sites
database. Key: NNR = National Nature Reserve; SSSI = Site of
Special Scientific Interest. Note: site numbers refer to Map 5.1.1.

basis of their lower plant flora alone (Hodgetts 1992). Most
important bryophyte sites in the region are well
documented. The computerised database at the Biological
Records Centre (BRC), Monks Wood, and the Lower Plants
Database at JNCC include recent records collected over
decades by expert bryologists as well as important historical
records. Dorset and large parts of Hampshire are



Table 5.1.2 Red Data Book lower plants

Species

Liverworts

Cephaloziella baumgartneri
Cephaloziella turneri
Pallavicinia lyellii
Southbya nigrella**

Mosses

Acaulon triquetrum™*
Drepanocladus vernicosus™
Ephemerum stellatum
Eurhynchium meridionale
Funaria pulchella
Habrodon perpusillus
Leptodontium gemmascens
Philonotis marchica
Tortula cuneifolia

Tortula rhizophylla
Weissia squarrosa

Weissia tortilis

Stoneworts

Lichens

Arthonia astroidestra
Bacidia herbarum
Bacidia incompta
Buellia saxorum
Calicium adspersum
Caloplaca flavorubescens
Caloplaca luteoalba
Catillaria laureri
Cladonia peziziformis
Cliostomum corrugatum
Collema fragile

Collema fragrans
Cryptolechia carneolutea
Cyphelium tigillare
Dictyonema interruptum
Diploschistes gypsaceus
Enterographa sorediata
Fulgensia fulgens
Lecanactis amylacea
Lecania chlorotiza
Opegrapha fumosa
Parmelia minarum
Parmelia quercina
Pertusaria velata
Physcia tribacioides
Poeltinula cerebrina
Teloschistes flavicans**
Wadeana minuta
Zamenhofia rosei

5.1 Terrestrial lower plants

Locations/habitat

Calcareous rock, St. Catherine’s Point, Isle of Wight, & Portland

Calcareous ground, Parkhurst Forest, Isle of Wight

The Wilderness, Isle of Wight, & South Hampshire (unlocalised record)

On wet compacted limey soil on Portland and on boulders at St. Catherine’s Point, I. of Wight

On skeletal soil in cliff-top grassland on the south coast of the Isle of Wight
Small-sedge fen in the New Forest

Hayling Island, Hampshire (unlocalised record)

Thin turf over limestone at several places on Portland

Thin soil over limestone on Portland

Near Chapman’s Pool, Purbeck, Dorset

Near Brighstone, Isle of Wight

Soil slumps and wet sandstone in Blackgang Chine, Isle of Wight
Lee-on-the-Solent, Hampshire

Near Brook Green, Isle of Wight (stubble field)

Near Combley Great Wood, Isle of Wight (stubble field)

Open chalk turf at scattered sites in Dorset & the Isle of Wight

None (but see section 5.4)

Smooth bark in New Forest (unlocalised record)

On mosses on chalk turf, Bindon Hill and Durdle Door, Dorset
Basic bark at a number of localities throughout region

On sarsen stones in the Valley of Stones, Dorset

New Forest area, probably on old oak bark (unlocalised records)
Trees near Anderson (ash) and Kingston, Dorset

Elm bark (unlocalised records throughout region)

Beech trunks in Busketts Wood, New Forest

On acid soil near Lambert’s Castle, Dorset

On birch, Brownsea Island, Dorset

Shaded limestone boulder, Isle of Portland, Dorset
Nutrient-enriched bark, several localities in Dorset and Hampshire
Elm bark, several localities in Dorset and Isle of Wight

Gatepost near Brockenhurst, Hampshire

On tree trunk, Wareham, Dorset (but probably now extinct)
Calcareous rock, Dorset (unlocalised records)

Dry side of oak trunks, New Forest

Thin soil in chalk downland, Tennyson Down, Isle of Wight
Ancient oak bark, New Forest

On tree, Isle of Wight (unlocalised record)

Mature oak trunks, New Forest

On beech, New Forest

Well-lit trees at scattered sites throughout region

Bark of mature trees, New Forest and other unlocalised records
Well-lit trees near Brading, Isle of Wight, and Lymington, Hampshire
On limestone, Isle of Portland, Dorset

On trees at Hyde Wood and Lulworth Park, Dorset

Bark of mature trees, New Forest

Old oaks in the New Forest

Sources: References listed in section 5.1.5c and JNCC’s lower plant database. For fungi there is insufficient information for a reliable
assessment to be made of the rarity of individual species. Key: *protected under Annex II of the EC Habitats & Species Directive and
Appendix I of the Bern Convention; **protected under Schedule 8 of the Wildlife & Countryside Act 1981.

reasonably well known through systematic recording for
County Floras.

Most important and potentially important coastal lichen
sites have been identified in recent surveys (Fletcher 1984;
James & Wolseley 1991). However, relatively few of these
sites have been comprehensively surveyed, so there are
potentially more lichen sites than appear in Tables 5.1.1 and
5.1.2. Some of the sites listed have only rather inadequate
information for lichens, particularly microlichens. However,
most of the larger and more well known sites have had at

least some degree of lichen survey in recent years. The New
Forest is a mecca for lichenologists, and is becoming
progressively more well known.

Data collation for fungi is still at a relatively early stage,
and it is not yet possible to incorporate fungi into criteria for
selecting sites for protection, except in rather an ad hoc
fashion. All British Mycological Society foray data are
currently being put onto a computer database at the
International Mycological Institute under a JNCC contract.
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With the exception of stoneworts, algae are poorly
known. No sites are currently selected for protection on the
basis of their algae other than stoneworts. Computerised
stonewort data are held at BRC and JNCC. More
information on other freshwater algae may be available
from the Freshwater Biological Association.

5.1.5 Further sources of information
A. References cited

Fletcher, A., ed. 1984. Survey and assessment of lowland heath
lichen habitats. Nature Conservancy Council, CSD Report,
No. 522.

Hodgetts, N.G. 1992. Guidelines for selection of biological SSSIs: non-
vascular plants. Peterborough, Joint Nature Conservation
Committee.

James, PW., & Wolseley, P.A. 1991 A preliminary report of coastal
lichen sites in England, Wales and Scotland. Peterborough, Nature
Conservancy Council. (Unpublished report.)

B. Further reading

Fletcher, A., ed. 1982. Survey and assessment of epiphytic lichen
habitats. Nature Conservancy Council, CSD Report, No. 384.

Hill, M.O., Preston, C.D., & Smith, A.J.E. 1991. Atlas of the
bryophytes of Britain and Ireland. Volume 1. Liverworts.
Colchester, Harley Books.

Hill, M.O., Preston, C.D., & Smith, A.J.E. 1992. Atlas of the
bryophytes of Britain and Ireland. Volume 2. Mosses (except
Diplolepideae). Colchester, Harley Books.

Hill, M.O., Preston, C.D., & Smith, A.J.E. 1994. Atlas of the

bryophytes of Britain and Ireland. Volume 3. Mosses (Diplolepideae).

Colchester, Harley Books.

Ing, B. 1992. Aprovisional red data list of British fungi. The
Mycologist, 6(3). (British Mycological Society.)

Ratcliffe, D.A., ed. 1977. A nature conservation review. Cambridge,
Cambridge University Press.
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C. Contact names and addresses

Type of information

Lichens (hard rock coasts)

Lichens (general coastal)

Lichens (woodland and
general: British Lichen
Society database)

Bryophytes & lichens
(general and epiphytic)

Fungi (general and
sand dune)

Fungi (British Mycological
Society database)

Bryophytes (Dorset)

Bryophytes (BRC database)

Bryophytes (British
Bryological Society
herbarium)

Lower plants (species status;

Red Data Book Database;
site register etc)

Contact address and telephone no.

T. Duke, Sandrock, The Compa,
Kinver, Staffs. DY7 6HS,
tel: 01384 872798

P.W. James, c¢/o Department of
Botany, The Natural History
Museum, Cromwell Road, London
SW7 5BD, tel: 0171 9389123

Dr A. Fletcher, Leicestershire
Ecology Centre, Holly Hayes,

216 Birstall Road, Birstall, Leicester
LE4 4DG, tel: 0116 267 1950

R. Stern, County Recorder
Southern Hampshire, Botany Bay,
Main Street, Fishbourne,
Chichester PO18 8AY,

tel: 01243 5734318

M. Rotheroe, Fern Cottage,
Falcondale, Lampeter, Dyfed
SA48 7RX, tel: 01570 422041

Dr P. Cannon, International
Institute of Mycology, Bakeham
Lane, Englefield Green, Egham,
Surrey TW20 9TY,

tel: 01784 470111

Dr M.O. Hill, Institute of
Terrestrial Ecology, Monks Wood,
Abbots Ripton, Huntingdon
PE17 2LS, tel: 014873 381

*C.D. Preston, Biological Records
Centre, ITE Monks Wood,
tel: 01487 773381

AR. Perry, Department of Botany,
National Museum of Wales,
Cardiff CF1 3NP. Tel: 01222 397951

*N.G. Hodgetts, INCC,
Peterborough, tel: 01733 62626

* Starred contact addresses are given in full in the Appendix.
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5.2 Flowering plants and ferns

V.M. Morgan

5.2.1 Introduction

This section describes the importance of the region for
vascular plants (i.e. flowering plants and ferns), particularly
species that are rare or scarce in Great Britain, occurring in
the region’s coastal 10 km national grid squares, whether or
not they are regarded as ‘coastal’ species. The region is of
international importance for rare and scarce species (Table
5.2.1). Classic British botanical localities include the Isle of
Wight coast, St. Alban’s Head and the Isle of Portland, as
well as the New Forest and the Dorset heaths, which
although overlapping with the coastal region and affected
by the coastal climate, are not strictly maritime in nature.

The special conditions that support centres of
exceptional plant biodiversity, such as those in Map 5.2.1,
are a combination of geology, climate and history. The
geology of the region is particularly diverse and includes
sequences of chalk, clay, sand and limestone, all of which
can support diverse assemblages of plants. The climate is
generally mild: the coastal strip itself is virtually frost-free
(Roberts 1984), and south-facing slopes can become very hot
and dry. The combination of chalk exposures with the
coastal climate results, in the Isle of Wight, in some of the
best examples of maritime chalk grassland in the country.
Because of these factors, a number of different elements,
defined by Matthews (1955), are found in the flora.
Typically southern continental species can be divided into
those with a continental distribution, such as early spider-
orchid Ophyrs sphegodes and yellow-vetch Vicia lutea; and
oceanic types, including Bithynian vetch Vicia bithynica,
narrow-leaved water-dropwort Oenanthe silaifolia and
yellow bartsia Parentucellia viscosa. ‘Mediterranean’ species
represented include nit-grass Gastridium ventricosum, sea-
heath Frankenia laevis and shrubby sea-blite Suaeda vera.

Anumber of Britain’s most threatened species are
present in this region, including seventeen that are amongst
the 107 listed on Schedule 8 of the Wildlife & Countryside
Act (1981). Seventeen of the 317 nationally rare (RDB)
species listed for Great Britain in the British Red Data Book of
vascular plants (Perring & Farrell 1983) occur in the region.
Of the 254 scarce (i.e. known from up to 100 ten km squares
in Great Britain) species in Great Britain, 108 occur in this
region (Stewart et al. 1994).

Table 5.2.1 Numbers of rare and scarce coastal species*

Protected Other rare Scarce

species** (RDB) species species
Hampshire 5 8 77
Isle of Wight 6 2 64
Dorset 11 15 86
Region 9 17 18 108

Sources: JNCC Rare Plants database; Stewart et al. (1994; 1993 draft
used); BRC database. Key: RDB = Red Data Book; *excludes known
introductions and records from before 1970; **listed for special
protection in the Wildlife & Countryside Act (1981) or on
appropriate annexes of the EC Habitats Directive or the Bern
Convention.

North Solent and

%éouthampton Water

Studland Heath and _Christchurch %%

Poole Harbour area Harbour arew
& °

Ll

St Alban’s to
Durlston Heads

Portland to

Lyme Regis Isle of Wight

south coast

Map 5.2.1 Key localities for rare and scarce higher plants (listed in
Table 5.2.3). Source: adapted from BRC data.

Of the nine vascular plant species protected under
European law that occur in Britain, one, the endemic (i.e.
occurring nowhere else) early gentian Gentianella anglica, is
found in this region, where it has its stronghold. Although
not nationally rare, since 1930 it has declined from over 60
ten km squares to 36; it is now considered to be vulnerable
(Perring & Walters 1990; Morgan & Palmer 1991). There are
still some large early gentian populations in the region: at
least two million plants can be counted in the Isle of Wight
in good years and there were over 200,000 in Dorset in 1994
(D. Pearman pers. comm.).

The New Forest and the Dorset heaths include heathland
habitats that are listed in Annex I of the EU Habitats
Directive.

5.2.2 Important locations and species

Overall, the region is exceptionally rich in rare species
(Table 5.2.2). Two subspecies of rock sea-lavender grow on
the Isle of Portland: one, Limonium recurvum subsp.
recurvum, is endemic to Portland. The other subspecies, L.
recurvum subsp. portlandicum, is otherwise known only from
County Kerry in Ireland. Three other rare species are
known in Britain only from this region: slender centaury
Centaurium tenuiflorum, wood calamint Calamintha sylvatica
and viper’s-grass Scorzonera humilis; and seven have their
British stronghold in the region: Dorset heath Erica ciliaris,
with around two-thirds of its localities in Dorset (Perring &
Farrell 1983), where its range may be expanding (Chapman
& Rose 1994), Hampshire purslane Ludwigia palustris,
Martin’s ramping-fumitory Fumaria martinii, wild gladiolus
Gladiolus illyricus, field cow-wheat Melampyrum arvense,
pennyroyal Mentha pulegium and small fleabane Pulicaria
vulgaris.
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Table 5.2.2 Recorded occurrence of nationally rare (RDB) and/or protected species

Species

Bermuda-grass
Cynodon
dactylon®

Compact brome
Bromus madritensis
Dorset heath
Erica ciliaris*

Dwarf spike-rush
Eleocharis paroula
Early gentian
Gentianella anglica- >3
Early sand-grass
Mibora minima
Early spider-orchid
Ophrys sphegodes!
Field cow-wheat
Melampyrum arvense'
Four-leaved allseed
Polycarpon tetraphyllum

Grass-poly
Lythrum hyssopifolia"*
Hairy-fruited cornsalad
Valerianella eriocarpa
Hampshire-purslane
Ludwigia palustris*
Heath lobelia
Lobelia urens
Hoary stock
Matthiola incana®

Jersey cudweed

Gnaphalium luteoalbum®*

Little-robin
Geranium purpureum

Lizard orchid

Himantoglossum hircinum®*
Martin’s ramping-fumitory

Fumaria martinii'
Nit-grass
Gastridium ventricosum

Oxtongue broomrape
Orobanche loricata®
Pennyroyal
Mentha pulegium®
Pheasant’s-eye
Adonis annua
Rock sea-lavender
Limonium recurvum
Sea knotgrass
Polygonum maritimum®
Sharp-leaved pondweed
Potamogeton acutifolius®
Slender bird’s-foot-trefoil
Lotus angustissimus
Slender centaury
Centaurium tenuiflorum®
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10 km
squares in
GB

16

17

11

36

14

12

11

2

21

18

3

23

12

4

17

11

Recorded occurrence in
10 km
squares
in region

No. of sites
in region
(approx.)

7

>50

12

10

16

18

Key localities

North Solent & Southampton
Water; Bournemouth (SZ09);
Studland Heath & Poole
Harbour area

Portland to Lyme Regis

Studland Heath & Poole Harbour
area; Dorset heaths & grassland
(SU30, SY89, SY99, SZ08)

North Solent & Southampton
Water; Christchurch Harbour area
Widespread

Studland Heath & Poole
Harbour area
St Alban’s to Durlston Heads

Isle of Wight south coast

Studland Heath & Poole
Harbour area; Portland to

Lyme Regis

Dorset heaths & grassland (5Y99)

St. Alban’s to Durlston Heads;
Portland to Lyme Regis
New Forest (SU30, SU40, SZ39)

Christchurch (5219, SZ29); Dorset
heaths (SY78)

Isle of Wight south coast;
Portland to Lyme Regis

(may not be native at latter site)
Dorset heaths & grassland (SY99)

Langstone Harbour (SU70);
North Solent & Southampton
Water; Portland to Lyme Regis
Dorset heaths & grassland (SY99)

Isle of Wight south coast

North Solent & Southampton Water;
St Alban’s to Durlston Heads; near
Weymouth (SY78); Portland to
Lyme Regis

Isle of Wight south coast

New Forest (5729, SZ39); Portland

to Lyme Regis
St. Alban’s to Durlston Heads

Portland to Lyme Regis
Christchurch Harbour area
Studland Heath & Poole Harbour
area

North Solent & Southampton Water

Isle of Wight south coast; Portland
to Lyme Regis

Habitat

Open sandy vegetation

Roadsides

Lowland heath

Intertidal mud

Chalk & dunes

Open sandy ground

Dry calcareous grassland
Disturbed chalk

Open sandy ground

Wet hollows in arable fields
Rocky places

Shallow pools

Damp heaths

Cliffs

Sandy places

Rocky & stony places

Calcareous grassland
Allotments

Open grassland & arable fields

Parasite on hawkweed oxtongue
Picris hieracioides

Inundation grassland
Cultivated & waste ground
Limestone rocks & cliffs

Sandy beaches

Ditches in grazing marshes

Dry grassland & shingle

Open grassland & unstable cliffs



Table 5.2.2 Recorded occurrence of nationally rare (RDB) and/or protected species (continued)

Species Recorded occurrence in
10 km 10 km No. of sites
squares in  squares in region
GB in region (approx.)
Slender cottongrass 6 2 1
Eriophorum gracile*
Slender marsh-bedstraw 7 4 17
Galium debile
Small fleabane 9 2 3
Pulicaria vulgaris'
Stinking goosefoot 12 2 2
Chenopodium vulvaria®
Viper’s-grass 1 1 1
Scorzonera humilis"*
Wild gladiolus 6 2 9
Gladiolus illyricus"*
Wood calamint 1 1 1
Calamintha sylvatica®
Yarrow broomrape 17 4 8

Orobanche purpurea

Key localities

New Forest (5729, SU30)

New Forest (SU30, SU40, SZ29,
SZ39)

New Forest (SU31); Avon Valley
(5719)

Dorset heaths & grassland (SY99);
Portland to Lyme Regis

Studland Heath & Poole Harbour
area

New Forest (5229, SZ30)

Isle of Wight (5248)

Isle of Wight south coast; Arreton
(5Z58); Portland to Lyme Regis

5.2 Flowering plants and ferns

Habitat

Valley mires
Inundation grassland
Inundation grassland
Open waste ground
Wet grassland

Acid grassland
Scrubby woodland

Parasite on yarrow
Achillea millefolium

Sources: JNCC rare plants database and rare plant survey reports. Key: 'Schedule 8, Wildlife & Countryside Act 1981; 2Annexes IIb & IVb Ec
Habitats Directive; *Annex I, Bern Convention; “confined in the region to the New Forest area or the Dorset Heaths and grassland; may be
introduced; candidate Red Data Book species, known to have declined in Europe: figures given are provisional;’candidate Red Data Book
species, not yet fully listed in the rare plant database: figures are provisional. Notes: figures are for numbers of 10 km squares in GB in
which species recorded since 1970, excluding known extinctions. Grid references are given for localities not shown on Map 5.2.1.

The region is also the stronghold of a number of other
scarce species of which it contains some of the largest
and/or most secure populations. Examples include bog
hairgrass Deschampsia setacea, brown beak-sedge
Rhynchospora fusca, coral-necklace Illecebrum verticillatum,
divided sedge Carex divisa, dotted sedge Carex punctata,
marsh clubmoss Lycopodiella inundata, mossy stonecrop
Crassula tillaea, narrow-leaved lungwort Pulmonaria longifolia
and yellow centaury Cicendia filiformis. Conversely, some
scarce species, such as marsh sow-thistle Sonchus palustris
and shrubby sea-blite Suaeda vera, occur as outliers of
distributions centred elsewhere.

Rare and scarce species grow in a wide range of habitats,
but of particular importance are calcareous grassland and
cliffs, mires, woodland, cultivated ground, inundation
grassland and grazing marshes. Transitions between
different habitat types are an important feature of some of
the key localities, in terms of their quality and species
diversity, for example from mudflats through saltmarsh to
heathland and pasture, as in Poole Harbour, or the complex
mosaics of chalk, sand and gravel substrates with associated
chalk heath in the Isle of Wight. Key localities for the
region’s rare and scarce species are shown on Map 5.2.1 and
listed in Table 5.2.3. In addition to the key localities that are
noted for rarities, there are many moderately species-rich
sites throughout the region.

5.2.3 Human activities

In the past, some species have been threatened by collecting,
particularly in the era of botanical exchange clubs around
the end of the last century, when herbarium specimens were
swapped amongst botanists. Apart from certain ‘choice’
species, such as wild gladiolus, problems of collecting have
passed.

Many of the rare species depend on the maintenance of

open vegetation and cannot compete if vigorous or weedy
species dominate. Where swards are undergrazed or dunes
over-stabilised, populations of species such as pennyroyal,
viper’s-grass and early spider-orchid can diminish; species
such as four-leaved allseed Polycarpon tetraphyllum and sea
knotgrass Polygonum maritimum depend on trampling.
Under-management of ditches is thought to have resulted in
the loss from the region of one rare species, cut-grass Leersia
oryzoides (FitzGerald 1990). Changes in land use, such as
afforestation and agricultural intensification, can also affect
rare species. Examples include the reduction in range of
field cow-wheat with the introduction of more intensive
arable farming, and species of the heaths of Dorset, where a
recent survey suggests that over 80% of heathland sites
existing in the 1930s have since been damaged by
afforestation or lack of grazing (Byfield & Pearman 1994).

Construction projects for industry, sea defences, roads,
recreation and residential developments can affect species
indirectly or by land claim: as most of the important sites for
rare species have been designated as Sites of Special
Scientific Interest (SSSI), these factors now affect scarce
species more intensely than rare ones. Examples include
early gentian (Morgan & Palmer 1991) and Babington’s leek
Allium ampeloprasum var. babingtonii (FitzGerald 1990).

Mineral extraction has removed sites of some rare
species such as slender bird’s-foot-trefoil (Everett 1988), and
aquatic plants such as sharp-leaved pondweed Potamogeton
acutifolius and pillwort Pilularia globulifera are vulnerable to
changes in water quality.

5.2.4 Information sources used

All the counties in the region were covered by rare plant
surveys between 1985 and 1989, and a series of detailed
confidential reports were produced, now held by English
Nature and the Joint Nature Conservation Committee
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Table 5.2.3 Key localities for nationally rare (RDB) and scarce species

Locality

North Solent &
Southampton Water

Isle of Wight south coast
(St. Helen’s Ledges to
Freshwater Cliffs)

Christchurch Harbour area

Studland Heath & Poole
area

St. Alban’s to Durlston
Heads

Portland to Lyme Regis

Species

RDB: Bermuda grass Cynodon dactylon, dwarf spike-rush Eleocharis parvula,
little-robin Geranium purpureum, nit-grass Gastridium ventricosum,

slender bird’s-foot-trefoil Lotus angustissimus

Scarce species: annual beard-grass Polypogon monspeliensis, brown
beak-sedge Rhynchospora fusca, coral-necklace Illecebrum

verticillatum, marsh sow-thistle Sonchus palustris, narrow-leaved

lungwort Pulmonaria longifolia, small cord-grass Spartina maritima,

yellow centaury Cicendia filiformis, plus 37 other scarce species

RDB: early gentian Gentianella anglica, field cow-wheat Melampyrum arvense,
hoary stock Matthiola incana, Martin’s ramping-fumitory Fumaria martinii,
oxtongue broomrape Orobanche loricata, slender centaury Centaurium
tenuiflorum, yarrow broomrape Orobanche purpurea

Scarce species: autumn squill Scilla autumnalis, galingale Cyperus longus,
narrow-leaved lungwort, sea heath Frankenia laevis, white horehound
Marrubium vulgare, plus 29 other scarce species

RDB: dwarf spike-rush Eleocharis parvula, sea knotgrass Polygonum maritimum
Scarce species: brown beak-sedge, plus 21 other scarce species

RDB: Bermuda grass, Dorset heath Erica ciliaris; early gentian, early sand-
grass Mibora minima, four-leaved allseed Polycarpon tetraphyllum, sharp-leaved
pondweed Potamogeton acutifolius, viper’s-grass Scorzonera humilis

Scarce species: annual beard-grass, brown beak-sedge, galingale, narrow-leaved
lungwort, yellow centaury plus 42 other scarce species

RDB: early gentian, early spider-orchid Ophrys sphegodes, hairy-fruited
cornsalad Valerianella eriocarpa, nit-grass, pheasant’s-eye Adonis annua

Scarce species: galingale, slender bedstraw plus 29 other scarce species.
RDB: compact brome Bromus madritensis, early gentian, four-leaved allseed,
hairy-fruited cornsalad, heath lobelia, hoary stock Matthiola incana, little-
robin, nit-grass, pennyroyal, rock sea-lavender Limonium recurvum, slender
centaury, stinking goosefoot, yarrow broomrape

Scarce species: Babington'’s leek Allium ampeloprasum var. babingtonii, long-
stalked orache, spiral tasselweed plus 39 other scarce species.

Status

part SSSI

part NNR

part LNR

part undersignated

part SSSI
part LNR
part undesignated

SSSI

part SSSI

part NNR

part LNR

part undesignated

part SSSI

part NNR

part LNR

part undesignated
part SSSI

part undesignated

Source: JNCC Rare Plants database and rare plant survey reports. Key: SSSI = Site of Special Scientific Interest; NNR = National Nature
Reserve; LNR = Local Nature Reserve. Note: scarce species may occur near to rather than within some localities. Only scarce species
known from 16-30 10 km squares in GB are listed by name.

(JNCCQC). Further work has been carried out by English

Nature as part of their programme of monitoring.

Endangered wildife in Dorset: the county Red Data Book (Mahon

A. References cited

& Pearman 1993) is a useful source. JNCC maintains a

database of nationally rare plant species, which includes site
records. Members of the Botanical Society of the British
Isles (BSBI) have recently finished collecting up-to-date
records of scarce species; these data are held at the
Biological Records Centre and have been summarised in
Scarce plants in Britain (Stewart et al. 1994).

5.2.5 Acknowledgements

Thanks are due to J.H. Barne, M.A. Palmer, D. Pearman,
M.]. Wigginton and staff at the Biological Records Centre.
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C. Contact names and addresses

Type of information Contact address and telephone no.

Species on SSSIs and NNRs, *English Nature, Hants. & IoW
other protected areas, rare Local Team, Lyndhurst,

and scarce species, rare plant tel: 01703 283944

surveys, licensing and

protected species - Hampshire

and Isle of Wight

Species on SSSIs and NNRs,
other protected areas, rare
and scarce species, rare plant
surveys, licensing and
protected species - Dorset

*English Nature, Dorset Local
Team, Arne, tel: 01929 556688

Database of rare and
protected species

*Species Conservation Branch,
JNCC, Peterborough,
tel: 01733 62626

Biological Records Centre:
Hampshire

*Ms N. Court, Ecology Section,
Planning Dept., Hampshire
County Council, Winchester,
tel: 01962 846741

Biological Records Centre:
Dorset

*Keeper of Records, Dorset
Environmental Records Centre,
Dorchester, tel: 01305 224281

*C.D. Preston, ITE Monk’s Wood,
Huntingdon, tel: 01487 773381

Local BSBI vice-county
records

Higher plants in Hampshire *Hampshire Flora Group,
Hampshire & Isle of Wight
Wildlife Trust, Eastleigh,

tel: 01703 613636

Higher plants in
Isle of Wight

*Colin Pope, County Ecologist,
Isle of Wight Council, Newport,
tel: 01983 821000

* Starred contact addresses are given in full in the Appendix.
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Region 9 Chapter 5 Important species

5.3 Land and freshwater invertebrates

M.S. Parsons & A.P. Foster

5.3.1 Introduction

There are over 28,000 species in the better known
invertebrate groups in Great Britain (Kirby 1992). This
section deals with most insects orders, though not all
families, together with a wide range of non-insect
invertebrates, known from sites within the coastal 10 km
Ordnance Survey grid squares of the region. Lagoonal
species are covered in section 5.4.

An impressive number of Red Data Book (RDB -
nationally rare) and Nationally Scarce species are
represented along the region’s coast, exhibiting a
particularly rich species diversity. Of the 358 coastal RDB
and 455 coastal Nationally Scarce invertebrate species that
are listed by Kirby (1994a, b) as known to be associated with
coastal habitats, 93 and 194 respectively have been recently
recorded from the region (data from JNCC’s Invertebrate
Site Register (ISR)). These totals include recent (post 1969)
records for twenty RDB Hymenoptera (bees, wasps and
ants), thirteen RDB Coleoptera (beetles) and seven RDB
Lepidoptera (moths and butterflies). Map 5.3.1 shows the
numbers of all nationally rare (RDB) invertebrate species
(including Kirby’s ‘coastal” species and all others) recorded
in coastal 10 km squares of the region; Map 5.3.2 is the
equivalent map for Nationally Scarce invertebrates. Note
that survey effort has not been equal throughout the region,
so actual occurrence may differ from recorded distributions.

The region is nationally important for the conservation
of many coastal invertebrates that are either restricted to or
have a large part of their range within this area, many of
which for climatic reasons are at the edge of their range in

Table 5.3.1 Protected invertebrate species

Species Protected Comments
status
Hampshire and Dorset
Southern damselfly 1,3
Coenagrion mercuriale
Medicinal leech 2,4,5%, 6
Hirudo medicinalis
Hampshire, the Isle of
Wight and Dorset
Desmoulins” whorl snail 1
Vertigo moulinsiana
Mole cricket 5 Status uncertain
Gryllotalpa gryllotalpa
The Isle of Wight
Reddish buff moth 5
Acosmetia caliginosa
A water beetle 5**
Paracymus aeneus
The Isle of Wight and
Dorset
Wart-biter 5 Old record and an

unconfirmed
recent sighting

Decticus verrucivorus

Source: JNCC'’s Invertebrate Site Register. Key: protected status
codes: 1 = Annex II, EC Habitats Directive; 2 = Annex V, EC
Habitats Directive; 3 = Appendix II, Bern Convention; 4 = Appendix
III, Bern Convention; 5 = Schedule 5, Wildlife & Countryside Act
1981 (excluding Schedule 5 section 9(5): sale only); 6 = Appendix II,
CITES (the Convent