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1. Introduction

Arnside & Silverdale is a unique landscape of national importance and was designatedin 1972. It covers
an area of approximately 75km? within south Cumbria and north Lancashire and is characterised by a
diverse mosaic of low limestone hills, imestone pavements, woodlands, mosses, pastures and
intertidal sand and mudflats along with distinctive settlements and heritage features. The landscape
lies within the political boundaries of Westmorland and Furness and Lancaster City Councils.

National Landscapes are particularly special areas whose distinctive character and natural beauty are
so outstanding that it is in the nation’s interest to safeguard them. The primary purpose of a
landscape designation is to conserve and enhance the natural beauty of the area3. In pursuing the
primary purpose, account should be taken of the needs of agriculture, forestry and other rural
industries and of the economic and social needs of local communities.

Following the publication of the 2019 Protected Landscapes Review (The Glover Review), the term
‘Area of Outstanding Natural Beauty’' (AONB) was superseded by the ‘National Landscape’ title. The
new title reflects the significant of these nationally designated areas within the network of protected
landscapes. The statutory purpose of the designation remains the same and the legislative
underpinnings retain references to AONB.

The 2023 Levelling-up and Regeneration Act introduces important amendments to the Countryside
and Rights of Way Act (CRoW), replacing and strengthening the section 85 duty on public bodies and
statutory undertakers ‘to have regard to’ with ‘to seek to further the purpose of’in reference to the
s85 (1A) duty to ‘conserving and enhancing the natural beauty of the area.’

The natural beauty of a National Landscape is partly due to nature and partly the product of many
centuries of human modification. It encompasses natural and human factors such as geology,
landforms, climate, soil, plants, animals, communities, settlements, historic features, people and
perceptions.

The special qualities of Arnside & Silverdale National Landscape define and describe this natural
beauty and are what makes the area unique and particularly distinctive. Together, the special qualities
make the area nationally important and give it a strong ‘sense of place’. This document accompanies
the National Landscape Management Plan; it firstly summarises the special qualities and then
describes them in further detail.

3 National Parks and Access to the Countryside Act 1949 and confirmed by Section 82 of the Countryside and Rights of
Way Act 2000

4 Levelling-up and Regeneration Act 2023
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2. Summary of Arnside & Silverdale National Landscape Special Qualities®

Credit ;A_Adafn onaldson Credit—Jon Spafks

Outstanding landscape and spectacular views

A highly diverse mosaic of imestone hills, woodlands, wetlands, pastures and coast, with spectacular
views and an impressive setting

Unique limestone geology
Rare and distinctive Carboniferous limestone geology with extensive areas of limestone pavement, low
coastal cliffs, extensive folding and faulting and notable fossil assemblages

Morecambe Bay —a stunning seascape
The largest intertidal area in the UK with extensive intertidal flats and saltmarshes supporting
thousands of breeding waders and wildfow/

Rare and precious habitats

An outstanding number and mix of priority habitats within a small area creating a mosaic that is home to
an amazing diversity of wildlife

Internationally and nationally important species
An amazing diversity of species many of which are uncommon in a national or international context

5 Public consultation was carried out in 2012 to compile and confirm the list of special qualities above. This document is

based on the Arnside/Silverdale AONB Special Qualities, a report for Arnside/Silverdale AONB Unit, Graeme Skelcher, April
2013
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Rich sense of history
Archaeological, built and cultural heritage reflecting thousands of years of human occupation creating
‘time-depth’ within the landscape

Distinctive settlement character
The design, detailing and use of local limestone in buildings, and historic layout of settlements
contribute to the area’s rural landscape character

Strong community and culture
Vibrant rural communities strongly identified with the local landscape

Opportunities to enjoy the countryside
The network of narrow lanes and paths offers wonderful opportunities to enjoy quiet recreation such as
walking, cycling and wildlife watching

Sense of tranquiillity, space and place
Inspiration, spiritual refreshment, unpolluted air, peace and quiet and unique character

A highly designated area

A large number of local, national and international designations for biological, geological and historical
interest

Credit—JuneHarrison
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3. Outstanding landscape and spectacular views

Arnside & Silverdale area was designated because of its unique and highly valued landscape. Within a relatively
small area there is a diverse and intricate mosaic of low limestone hills, woodlands, wetlands and mosses,
pastures, limestone pavements, coastal cliffs and intertidal flats.

The scenic qualities of the area are determined by the interactions of geology, landform, vegetation and climate
as well as cultural and social features such as land use, settlement and enclosure.

Thousands of years of interaction between human activity and nature have shaped its character creating a
living ‘patchwork’ of contrasting habitats criss-crossed by limestone field boundaries and hedgerows and
interspersed with distinctive buildings and settlements.

Spectacular views over Morecambe Bay and towards the Lake District to the west and north, and towards the
Yorkshire Dales and the Forest of Bowland to the east and south, give the area an impressive setting.

The small-scale yet complex nature of the landforms gives anintimate feeling within the valleys and woodlands
which contrasts with the open nature and expansive views from higher ground and along the coast.




3.1 Landscape character

The character of the landscape has been classified and described at various levels. On a national scale, the area
is largely classified as part of the Morecambe Bay Limestones National Character Area (NCA 20)° (which also
covers land to the east, including Hutton Roof and Farleton Knott, and much of the south Cumbria coast).

The Cumbria Landscape Character Guidance’ and the Lancashire Landscape Character Assessment® both
identify two basic landscape types, named Estuary and Marsh and Wooded Hills and Pavement in Cumbria and
Open Coastal Marsh and Wooded Limestone Hills and Pavements in Lancashire.

The Arnside & Silverdale AONB (National Landscape) Landscape and Seascape Character Assessment (AONB
Partnership/LUC, 2015) is a more detailed local level assessment which describes the key elements and
qualities that make up the landscape and seascape character of the landscape and classifies its distinctive
character types and areas. The six landscape character types are:

e Intertidal Flats

e Saltmarshes and Lagoons

e Lowland Moss

o (Coastal Limestone Pasture

e |nland Pasture and Parkland

o Wooded Limestone Hills and Pavements.

Three landscape character types forming part of the setting of the National Landscape are also defined:
e Drumlin Farmland
e Low Coastal Drumlins
e Lowland Valley and Coastal Margins

Credit — David Poole

6 National character Area Profile: 20. Morecambe Bay Limestones, Natural England, 2015
7 Cumbria Landscape Character Guidance and Toolkit, Cumbria County Council, 2011
8 A Landscape Strategy for Lancashire, Landscape Character Assessment, Lancashire County Council, 2000
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3.2 Spectacular views

There are iconic and panoramic views from many locations in the area. The spectacular views over Morecambe
Bay and towards the Lake District to the west and north, and towards the Yorkshire Dales and the Forest of
Bowland to the east and south give the area an impressive setting. 360° views from high points of Arnside Knott
and Warton Crag give a unique perspective over the surrounding landscape.

The views can change dramatically depending on the season, time of day, weather and the state of the tide. The
vast intertidal expanse of Morecambe Bay changes daily with the tide, from open sea to vast expanses of
shimmering sands and winding channels. Sunsets are often spectacular.

Viewpoints such as Warton Crag, the Giants Seat at Jack Scout, the Pepperpot at Eaves Wood and the
toposcope on Arnside Knott are visitor destinations with panoramic views. Perhaps the most celebrated view in
the areais looking north from Arnside Knott up the Kent Estuary towards the Lake District and over the Arnside
Viaduct.

The impressive views have influenced the positioning of historic properties and were integral to the design of
many historic gardens and landscapes such as at Greywalls (how Ridgeway Park), Silverdale and Ashmeadow
House, Arnside.
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3.3 Alimestone landscape

The distinctive lowland limestone landscape comprises of low limestone hills and woodlands and undulating
unimproved grasslands and pastures over the underlying and frequently outcropping limestone rock, as well as
areas of sparsely-vegetated limestone pavement, scree and cliff.

The prominent limestone hills of Warton Crag in the south and Arnside Knott in the north, the extensive
limestone pavements at Gait Barrows National Nature Reserve and Marble Quarry and the limestone cliffs and
outcrops at Jack Scout and Far Arnside coast are particularly distinctive features.

Limestone is also prominent in the cultural features of the landscape, where local stone has been used to mark
field boundaries with drystone walls and to build farm buildings and houses, notably in settlements which date
back more than 200 years such as along Warton Main Street. Limekilns and quarries demonstrate how the rock
has been exploited for industrial purposes over many years.

Credit— A&SNL ~Credit1

3.4 Grasslands

The grasslands form a distinctive pastoral landscape, a patchwork of fields enclosed by drystone walls and
hedgerows managed with grazing animals, dotted with notable and veteran field trees and interspersed with
woodlands and other habitats. Pastures within the villages are integral to the rural settlement character of the
villages, in particular Arnside, Silverdale and Storth. Views over farmland from all settlements contribute to the
area’s rural character.

Unimproved grasslands rich in wildlife are a special feature of the area and are especially rich in limestone-loving
plant species such as Common Bird’s-foot Trefoil, Wild Thyme, Rockrose and orchids and support a
proliferation of butterflies and other invertebrates. The presence of numerous anthills formed by colonies of
Yellow Meadow Ants forms a distinctive undulating character to grasslands. Conservation grazing with
traditional breeds of cattle helps to maintain these traditional species-rich grasslands on many sites, such as at
The Lots, Silverdale and Redhills Pasture and Dobshall Meadow, Arnside.

In some locations such as at Leighton Park and opposite the Woodlands Hotel, Silverdale, parkland has been
created with large veteran trees and grazing animals including a deer herd at Dallam Hall Deer Park.

3.5 Wetlands and mosses

Wetlands and mosses typically cover the flat, low-lying areas between the limestone hills. Leighton Moss is
managed as a nature reserve by the RSPB and contains open pools, fen and northwest England’s largest area of
reedbed, home to an assemblage of distinctive wetland wildlife, notably Bittern, Marsh Harrier and Bearded Tit.

New reedbed and fen has been created at Silverdale Moss and Barrow Scout Fields. Drained areas of Hale Moss,
10
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White Moss and Arnside Moss form strip fields used for agriculture with some wet carr woodland. Thereis a
large area of coastal floodplain grazing marsh south of Warton village. Hawes Water is the only marl lake in
Lancashire and one of only a small number in the north of England. The water is highly calcareous but low in
other nutrients which provides good conditions for aquatic plants such as Yellow and White Water Lilies rooted
in the marl sediment.

3.6 Woodlands and trees

Woodland is a key component of the landscape, covering a third of the total area and with large extents of
ancient semi-natural woodland and 45 plantations on ancient woodland sites. Woodlands have developed over
both the limestone hills and the more neutral and acidic soils of the valleys in between, as well as covering areas
that are difficult to manage such as steeper valley sides and limestone pavement. The woodlands are
predominated by Ash, but it is the Yew and coppiced Hazel that makes the woodlands locally special and
important. Many such woodlands grow on top of extensive limestone pavements and these woodlands have
developed a unique and almost mystical character. Traditionally most of the area’s woodland would have been
managed through coppicing for firewood, charcoal, gates/fencing, furniture and crafts. The Coppice
Cooperative operates successfully in the area today continuing this traditional management. While active
woodland management is now significantly increasing, just over a quarter of woodland remains undermanaged.

While a considerable range of different tree and shrub species can be found in the woods of the National
Landscape, by far the most ubiquitous is the Ash tree. With its open pinnate leaves, typically amongst the later
species to unfurl, Ash allows plenty of light through its canopy to enable often spectacular displays of woodland
herbs in the spring; including carpets of bluebells, wood anemone and wild garlic at sites such as Warton Crag,
Hyning Scout Wood, Eaves Wood and Arnside Knott. Also of note are the many evergreen Yew trees, often
forming large stands with dark, dense canopies over moss-covered limestone pavement, such as those at
Cringlebarrow Wood, Yealand Allotment, Marble Quarry and Gait Barrows. Distinctive stunted ‘bonsai’ trees
occur on the limestone pavement where water drains so efficiently that drought conditions are created, leaving
nutrients in short supply causing some trees here to only grow a few millimetres a year. Seasonal changes such
as the colour of autumn leaves or vivid spring green of emerging foliage contribute much to the perceptions of
the landscape throughout the year.

Ash dieback disease has significantly impacted Ash trees within the landscape over the previous decade, with
severe losses of trees and changes to the structure and extent of canopy in the area. The rapid spread and
scale of the disease nationally is highly likely to have long term and irreversible impacts on the character and

11
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ecology of the woodlands within Arnside and Silverdale. The scale of Ash dieback can be compared to the
outbreak of Dutch Elm disease in the 1970's.

In the farmed landscape, numerous field and boundary trees and small copses add height and variety to the
mosaic of the open grasslands and pastures. Veteran and other notable trees such as mature Walnut, Cherry
and Oak are present in many locations along with specimen trees associated with formal parkland such as
Small-leaved Lime and Sweet Chestnut.

3.7 Wildlife spectacles

There are occasions when wildlife provides a startling visual spectacle which contributes to a dramatic living
landscape. Huge murmurations of Starling gather above Leighton and Silverdale Mosses on winter afternoons,
prior to roosting overnight in the reeds. Thousands of birds twist and turn, forming vast, rippling patterns in the
sky. Similarly, large flocks of wading birds often provide spectacular displays as they gather together at high
tide roosts at Arnside, Jenny Brown's Point and Warton Marshes. The abundance of butterflies and other
insects in flower-rich meadows on a sunny summer's day, accompanied by a proliferation of bird song, adds a
strong sense of life to the landscape.

Credit—Jarrod Sneyd

1 Credit—Tony Riden ' Credit — Simon Hawtin
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4. Unique limestone geology

The distinctive Carboniferous limestone geology underpins the landscape, unifying its character and creating
the conditions that have allowed the wide diversity of habitats to develop. The limestone landscape is
particularly unusual and therefore nationally important because it was both formed at low altitude and shows
significant evidence of glacial and post-glacial processes. A distinctive ‘karst’ landscape has formed through
the dissolution of the soluble limestone rock.

" Fva

5 8 :
. Credit—Sue Hunter
e

Credit—JonReany

4.1 Geological background

The Carboniferous limestone bedrock of the area was deposited approximately 330 Million years ago, over
some 10 - 15 million years, at a time when the region was located near the equator and formed a shallow marine
basin. This ancient tropical sea had ideal conditions for the deposition of marine sediments in layers which
eventually became compressed to form the limestone rock.

The different depths of this ancient tropical sea, coupled with varying sea levels (due to alterations in the
volume of water in the oceans or as a result of changes to land elevation/in the height of the land) account for
the different characteristics of the limestone beds found in the area and elsewhere around Morecambe Bay.
There were also extended periods where newly formed limestones were raised above sea level and erosion and
dissolution began along with soil formation and vegetation growth. These rocks are exposed now as
palaeokarst® formations for example at Red Wall in Trowbarrow Quarry.

Around 280 Million years ago, during a period of mountain building caused by continental collisions, the
Carboniferous rocks were uplifted and folded into a broad dome. This dome was then eroded, exposing the
higher fells of the Lake District and leaving a ring of limestone around a mountainous core. The southern part of
the ring, which includes Arnside & Silverdale, was extensively folded and faulted and the exposed rock was
subsequently eroded by ice and dissolved by rainwater over time, creating the landforms we see today.

% “paleokarst" is a general term for ancient karst features that have been fossilised or preserved

14
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4.2 Limestone formations

Three main limestone formations underlie the area, which exhibit different characteristics'® —the ‘Dalton Beds'
are the oldest, followed by the ‘Park Limestone’ and the younger ‘Urswick Limestone’.

In addition, the overlying and more recently formed ‘Gleaston Formation'is also exposed in a few places.

There are also recurrent beds of mudstones and shales, formed when ancient rivers and deltas deposited fluvial
sediments on the marine shelf. The most extensive and significant is the Woodbine Shale that outcropsina
number of locations across the area.

4.3 Landforms

The different limestone formations and their tectonic movements have created a wide variety of landforms
which have eroded and dissolved to form karst features. Strong faulting and folding has split the local area into
a series of steep sided limestone blocks, such as Arnside Knott, that are separated by low-lying basins.

A rare landform known as the ‘Silverdale Disturbance!?!’ is a linear zone of disrupted rock strata with significant
folding and faulting, stretching for several miles across the area. This has created a remarkable trench-like
feature between two small imestone cliffs that is known locally as ‘The Trough'. The Trough outcrops
dramatically both near Trowbarrow Quarry, Silverdale, and at Throughs Lane, Storth. The deep cut of the
Trough is due to the presence of the Woodbine Shale, which is sandwiched within the Lower Urswick
Limestone. This softer mudrock has been eroded more rapidly than its enclosing walls of hard limestone,
resulting in a gorge-like feature some 8m wide.

o

Credit—A&SNL

4.4 Mineralisation

Some areas of the limestone bedrock have been subjected to intensive modification and mineralisation through
deposition, for example at Red Rake and Guard Hill. Of particular importance is the introduction of haematite
iron ore which probably occurred about 200 million years ago. The mineralisation, associated with hydrothermal

10 The Dinantian Limestones of the Far Arnside and Silverdale shoreline. Mike Balderstone and Mike Dewey, Westmorland
Geological Society Proceedings No.31 (2003)

11 Brenchley PJ & Rawson PF (eds) 2006 The Geology of England and Wales (2nd edn), The Geological Society, London
(p135)
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fluids in marine conditions, often corresponds with faulting and results in the distinct red discoloration of the
rock over considerable areas.

4.5 Fossil assemblages

A number of sites have good exposures of fossil assemblages; notably the exposures of the Dalton Beds along
the shoreline at Arnside and in the Park Limestone around Jack Scout, where the outcrop changes to Urswick
Limestone. Trowbarrow Quarry is a geological Site of Special Scientific Interest and is important for fossil
preservation particularly a rich microfossil assemblage. This site is also regarded as one of the most important
shelf limestone localities in northern England.

The fossil coral beds of Far Arnside are of particular interest and a new fossil coral species was identified here in
2001. This site is an important and rare local geological exposure and has been designated as a Local Geological
Site. Here the Lower Carboniferous limestones are clearly seen. A smooth bed of Dalton Limestone was
exposed in 2000 when the salt marsh was eroded by the River Kent channel. This flat rock surface is called a
‘marine peneplaned hard-ground’; it was eroded by coarse calcareous sands shortly after the sediment became
solid rock. This scouring action cross-sectioned the bedrock and has produced a near polished surface that
now displays many perfectly preserved fossil corals. This exposure provides a unique opportunity to examine
perfectly cross-sectioned rugose (wrinkled) corals.*?

4.6 Glaciation

About 2 million years ago the Earth’s climate cooled, allowing the development of glaciers and ice sheets which,
at their maximum covered most of mainland Britain. These cold episodes were called Glacials and were
separated by warmer Interglacials. The upstanding Carboniferous limestone blocks were scoured by ice which
swept away overlying soils, and preferentially eroded weaker beds of limestone.

Exposed on the surface, the limestone has been weathered during the warmer climatic periods by moderately
acidic water. This solutional erosion of the limestone has produced a range of characteristic features
collectively known as karst (or paleokarst) landforms, such as dolines, polje and limestone pavements.

12 http://www.cumbriarigs.co.uk/?download=far_arnside_flier.pdf
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The majority of the ice that scoured the landscape was from the Lake District and is believed to have been over
1,500 metres thick and powerfully erosive, leading to the formation of heavily scoured extensive outcrops of
smoothed limestone, some of which have been moulded by the ice into gently undulating topography.

4.7 Post glacial environment

As the climate warmed, layers of debris left by glaciers or deposited by winds formed soils on which plants
started to grow. Limestone pavements were formed by the gradual dissolving of the limestone by mildly acidic
water seeping through the vegetation cover.

An important feature of the landscape is the variation of soil types, with both acid and alkaline soils being
presentin close association. Acidic loess soils, derived from the extensive outwash sediments that developed
at the end of the ice age in Morecambe Bay, accumulated as wind-blown deposits in hollows and depressions in
the limestone. Study of loess deposits on Warton Crag suggests that the ice last retreated from the landscape
around 19,000 years ago?3.

Peat mosses also formed in the area following glacial retreat, where waterlogged raised mires developed over
significant areas of low-lying ground.

Other indications of general changes in the post-glacial environment include the blocks of cemented scree on
Arnside Knott, while the main tufa deposits in Woodwell, Silverdale are considered to be visible evidence of the
post-glacial climatic maximum.

4.8 Limestone pavement

Distinctive areas of limestone pavement have developed throughout the landscape, many of which show
evidence of glacial erosion. The pavements, often wooded, but sometimes open with only a scatter of
vegetation, are broken into blocks (known as clints) by deep solution-widened fissures (called grikes) etched
into the surface along bedding planes, mineral veins and joints. The intricate form of the pavements allows a
variety of microclimates to develop and the grikes commonly contain a wide range of plant species; particularly
ferns, such as the nationally scarce Rigid Buckler Fern, and stunted trees which struggle to grow in the almost
non-existent soils.

Limestone pavement can be found throughout much of the area, largely protected by Limestone Pavement
Orders, with particularly fine examples at Marble Quarry, Gait Barrows National Nature Reserve, Thrang End,
Yealand Hall Allotment, Eaves Wood and Warton Crag.

4.9 Dolines

Solution hollows form in limestone where removal of rock results in the formation of an underground chamber,
which then partially collapses, forming a funnel-like hollow at the ground surface. These hollows are known as
dolines. Where several dolines form adjacent to one another and have coalesced into one large depression the
term uvala is used to describe them. Within the AONB, many dolines have been identified and their
characteristic form recognised. Within Cringlebarrow Wood the formation of an uvala has resulted in the
development of Deepdale Pond, a deep depression surrounded by high cliff walls of limestone, best appreciated
in winter when the trees are bare.

4.10 Limestone cliffs

Low cliffs fringe the coast between Arnside and Silverdale and generally occur where the Carboniferous
Limestone is more massively bedded, especially near Jack Scout. In addition to these natural cliffs, usually

13 New constraints on the age of the last ice-sheet glaciation of NW England, Telfer M.W. et al. Journal of Quaternary
Science 24, 2009.
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associated with faulting, excavated cliff-like rock faces are found at a number of locations, created by past and
current quarrying activities.

High cliffs exist at the disused quarries at Trowbarrow, Warton Crag, Jenny Brown's Point and Middlebarrow
and the still active quarry at Sandside, while smaller scale features can be found at numerous other minor
quarries and stone workings scattered around the area. The quarry faces at Trowbarrow are particularly striking
as they are formed by rock bedding planes — the east quarry face being the underside of the bedding, which
display extensive fossil assemblages in some cases.

4.11 Springs and ponds

The permeable nature of the underlying rock means that higher ground has no surface drainage pattern.
However this does give rise to a considerable number of springs in the area, many of which were used by local
people to provide water for domestic use, washing pools, hemp ponds and watering places for livestock, prior
to mains water being widely available. Some of these springs have had stone walled holding pools built to help
maintain a constant supply of water, such as at Woodwell in Silverdale. Ephemeral water bodies such as
turloughs (winter seasonal lakes) and dew ponds are also evident in the area.

Some ponds occur associated with dolines, for example at Deepdale and Bank Well, or low lying peat mosses
such as at Hale Moss Pond. Hawes Water is a more extensive water body formed by glacial action with the ice
over-deepening a depression in the bedrock as it advanced. Hawes Water is one of only two water bodies
remaining in Lancashire that have a natural origin and is one of very few lakes with marl margins in England.
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4.12 Cave systems

Weathering of the limestone has resulted in the development of two unusual types of cave system. Sea caves
occur along the limestone cliffs at a former sealevel. Although these are mostly dry and fossilised, they
illustrate an unusual type of cave development, in which caves were eroded as roughly circular passages by
water under pressure. At Hale Moss, a system of caves has developed in the steep cliff-like limestone bluffs,
which once formed the margin of the Hale Moss polje lake, and provide Britain's only examples of this feature.

4.13 Glacial erratics

The many prominent erratic boulders are also of interest. The numerous large limestone erratics may be of
relatively local provenance or could have been transported south from outcrops near the source of the Shap
granite erratics, which are also found in the National Landscape. Other erratics are found composed of Silurian
siltstones / flagstones and Borrowdale volcanic material and are widely scattered across the area, indicating an
outflow of ice into the area from the Lake District in the north.

4.14 Screes

Stratified and cemented screes characterise the steep faces of some of the upland blocks. These developed
where underlying rock is intensively fractured. Much affected by frost, the limestone broke down into small
rock fragments, leading to scree formation on the steep slopes. These screes formed in the post glacial period
as all earlier loose scree material would have been swept up by the erosive force of the ice sheet.

#Credit - A&SNL
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5. Morecambe Bay - a stunning seascape

Morecambe Bay is one of the largest intertidal areas in the UK where five estuaries meet in a horseshoe-shaped
bay of spectacular scale and grandeur. Coastal saltmarsh and intertidal flats partly lie within the National
Landscape but also extend westwards over a huge area of mud and sand. The combination of the panoramic
backdrop of the Bay —a kaleidoscope of water and light; sea and sky; sound, texture and colour - bordered by
coastal cliffs, coves and saltmarshes, produces often stunning coastal views.

The coast is dominated by open skies that create an ever-changing backdrop to the scene: clear blue skies;
swift-blown clouds on a windy day; blackening clouds before a storm; shafts of light shining through a gap in the
cloud cover; or vivid sunsets which fill the sky and reflect on the shallow waters of the mudflats. Shining
sandbanks, mudflats and constantly changing channels are alive with the evocative calls of Curlew and flocks of
waders and wildfowl keeping time with the ebb and flow of the tide.

On the east and north of the Bay, the intertidal flats are bordered by extensive areas of salt marsh, only covered
by the highest tides.

7

20



5.1 Wildlife

Morecambe Bay is an internationally important wildlife site, with abundant bird life and varied marine habitats.
Morecambe Bay is one of the most important sites in Britain for its wader populations, and in particular the
Oystercatcher'4, Knot, Dunlin and Curlew. Morecambe Bay is significant at an international level as a wetland
being a Ramsar Site!® with 37,404 hectares designated.

As well as being a food resource for many thousands of wading birds, the transient and fluctuating cockle beds
are well known and have been fished by locals for centuries. Morecambe Bay is also noted for its shrimp
fisheries.

The Bay exerts a moderating maritime influence over the climate of the area, producing mild conditions that
allow some southern species to survive beyond their normal range which, coupled with some northern species
which find a niche at the southern reaches of their range, results in a great diversity of species. Therefore the
Bay, merely by its presence, contributes much to the wildlife diversity of the area.

Credit —Margret Breaks

5.2 Fast-flowing tides and quicksands

The Bay is famous for its fast-flowing tides, said to move as fast as a galloping horse. The speed of the
advancing tide gives rise to a tidal bore which is most noticeable at Arnside.

Coupled with the fast-rising tides, quicksands make the Bay a potentially very dangerous place and many
tragedies have occurred over the years. The sands at one time formed the most direct route to the Furness
area, with traffic crossing the Bay until the Furness Railway line was connected to the rest of the country with
the construction of the viaduct at Arnside in 1857.

The dangers of the route across the sands are the reason that there has been an official royally-appointed
Guide to the sands since 1536. The traditional role carries no salary but includes a rent free residence known as
"Guides Cottage”, near Grange-over-sands. Today the King’s Guide leads Cross-Bay walks, usually to raise
money for charity.

14 http://www.rspb.org.uk/reserves/guide/m/morecambebay/star_species.aspx
13 Included in the List of Wetlands of International Importance as defined by the Ramsar Convention, 1971
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5.3 Maritime heritage

In Roman times Milnthorpe had a wharf for cargo and Sandside was a busy port until the mid-19th Century.
Building of traditional Morecambe Bay nobby fishing boats took place at Crossfields Boat Yard in Arnside for
generations. Pleasure boats sailed regularly to Silverdale and Arnside from Morecambe in the 19t Century.

Credit — Mike Warren

Credit— Georgina Birch Credit— A&SNL
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6. Rare and precious habitats

An outstanding number and mix of priority habitats create a mosaic which is home to an amazing diversity of
wildlife. The variety and importance of the wildlife in relation to the small size of the area is a unique quality of
the National Landscape. Historically, the limestone geology was gradually overlain by acid, neutral and alkali
soils of varying character. This unusual and varied range of soil conditions together with the area’s geographical
position, varying climatic influences and different kinds of human management has enabled the different
habitat types to develop.

Credit — Laura Sivell

6.1 Priority habitats

The National Landscape contains almost half of England's 56 priority habitats, listed in Section 41 of the Natural
Environment and Rural Communities (NERC) Act 2006¢. These habitats are considered to be of principal
importance in England either because: they are habitats which are internationally important; or they are natural
and semi-natural habitats at risk such as those with a high rate of decline or which are rare; or they are habitats
which are important for key species.

16 A Review of Section 41 (BAP) Habitats in the Arnside & Silverdale AONB, G Skelcher, February 2014
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Priority habitats which can be found within the landscape are: traditional orchards; hedgerows; coastal
saltmarsh; intertidal mudflats; maritime cliff and slopes; oligotrophic and dystrophic lakes; ponds; rivers;
lowland calcareous grassland; lowland meadows; purple moor-grass and rush pastures; lowland heath; inland
rock outcrop and scree; limestone pavement; estuarine rocky habitats, coastal and floodplain grazing marsh;
lowland fen; reedbed; lowland mixed deciduous woodland; upland mixed ashwood; wet woodland; and wood
pasture and parkland.

Of particular significance amongst these habitats within the area, for their extent and biodiversity value, are:

o upland mixed ashwoods, which are the fern- and moss-rich ash woodlands typically found over
limestone outcrops and pavement at sites such as Warton Crag, Underlaid Wood, Cringlebarrow Wood,
Gait Barrows National Nature Reserve, Yealand Hall Allotment and Eaves Wood;

o lowland calcareous grassland, usually dominated by blue moor grass Sesleria caerulea with a wide range
of characteristic herb species which cover the thin soils over limestone in unimproved areas, such as can
be found at Warton Crag, Jack Scout, Arnside Knott and around the Silverdale golf course;

o lowland heath, which is unusual within a limestone setting but found in mosaic with limestone grassland
here due to the windblown deposits of loess which have created pockets of more acidic soils, notably at
Arnside Knott, Warton Crag and Yealand Hall Allotment;

» oligotrophic and dystrophic lakes, as occurs at Hawes Water where the marl lake is recognised as being
of international importance and one of only a few natural marl lakes in North West England;

o lowland fen and, especially, reedbeds, which are found at Leighton Moss, Hawes Water, Barrow Scout
and Silverdale Moss, with Leighton Moss containing the most extensive area of reedbed in North West
England;

e inland rock outcrop and scree which are widespread throughout the AONB, but particularly notable at
Warton Crag and Arnside Knott;

« limestone pavement, which occurs widely throughout the area in both open (with just scattered
vegetation) and wooded forms, with particularly fine examples at Gait Barrows National Nature Reserve
(long regarded as the most botanically rich limestone pavement in England, Ward & Evans 1976), Marble
Quarry, Yealand Allotment and Middlebarrow;

o maritime cliff and slopes, which, around Morecambe Bay, support rare ledge and limestone grassland
communities such as can be found at Jack Scout;

o coastal saltmarsh, which is extremely important to roosting and nesting waders and waterfowl and
other seabirds - notably at Warton Marsh (which stretches between Jenny Brown's Point and Carnforth)
and Hazelslack Marsh at Arnside. The marshes follow patterns of accretion and erosion, partly driven by
natural cycles but also influenced by human intervention and climate change. For example, Silverdale
marsh had eroded almost completely over recent decades but is now starting to accrete again as river
channels move and deposition patterns change within the Bay.

o intertidal mudflats which stretch across Morecambe Bay (the largest continuous area of intertidal sand
and mudflats in UK), supporting a huge invertebrate biomass and associated numbers and diversity of
birds which feed on this (with Morecambe Bay being amongst the top three sites in England for
waterfowl numbers, Marsh & Roberts 2012).

6.2 Locally important habitats

Other habitats also occur which have not been identified nationally as priority habitats but which are important
locally. An example is the stands of bracken, where a spring herb layer more typical of open woodland, including
violets, bluebells and wood anemone, has developed beneath the bracken litter (layers of decaying fronds from

the previous years' bracken growth). These bracken stands, as found for example at Warton Crag, Arnside
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Knott, Heathwaite and Gait Barrows, are vital for the populations of fritillary butterflies which lay their eggs on
the violets (their larval foodplant) and rely on the bracken litter to maintain an appropriate micro-climate for
development of their eggs.

The area provides an example of a landscape that has an ecological network with relatively good habitat
connectivity, which should be conserved. Buffer zones, stepping stones and corridors of natural habitat exist
throughout the landscape linking together the nature reserves and other exceptional sites. Designated Local
Wildlife Sites, which cover 20% of the terrestrial area, and the many small undesignated sites, from species-rich
roadside verges and corners of unimproved grassland to small woodland copses and pastures or hedgerows
running through settlements, are all an essential part of this robust ecological network.
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7. Internationally and nationally important species

The National Landscape is home to an outstanding diversity of plants, animals and fungi, many of which are
uncommon in a national or international context but thrive within the unique mosaic of habitats described
above. The density of rare and protected species found within this small area is of particular note.

The huge diversity of species found here is due to the wide variety of habitats which exist in such close
proximity but is also due to the geographic location of the area. The Gulf Stream provides a very mild climate,
with extreme weather conditions being rare events, while the area also lies in an overlap zone for many species
which have a generally northern or southern distribution in the UK. For example, amongst the butterflies, the
northern species Scotch Argus and Northern Brown Argus are found here at the southern edge of their UK
range while populations of the Small Pearl Bordered Fritillary, Pearl Bordered Fritillary and Duke of Burgundy
occur at or near their UK range limits.

The numbers and diversity of butterflies are particularly impressive with 34 species occurring here. Well over
half the UK’s flowering plant species have been recorded along with many notable breeding birds and
internationally significant numbers of waders on high tide roosts and feeding on long distance migrations along
the coast each autumn and throughout the winter.

Credit — Jim Turner

Credit — Ken Kitchen Credit - David Moreton
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7.1 Priority species

Over 170 species included on the list of priority species (Section 41 of the Natural Environment and Rural
Communities (NERC) Act 2006) are known to occur regularly within the landscape either as residents or as
regular visitors?’.

7.2 Rare or notable species

At least 29 nationally rare (i.e. recorded in 15 or fewer hectads or 10 x 10 km squares) and 48 nationally scarce
(recordedin 16 - 100 hectads) invertebrates (including 1 nationally rare and 4 nationally scarce butterflies) have
been recorded at sites within the National Landscape, along with 24 nationally rare fungi (with Gait Barrows
National Nature Reserve (NNR) alone having had a total of over 1,600 species of fungi recorded) and 3 nationally
rare and 20 nationally scarce species of vascular plant. There are also at least 19 species of breeding birds listed
on the Red List (globally threatened or suffering severe population decline in the UK) and at least 40 species on
the Amber list (species of conservation concern in Europe or uncommon/declining populations in the UK) which
have beenrecorded in the landscape in recent years. Nationally and often internationally significant numbers of
several bird species are regularly present at Leighton Moss or on the coastal marshes.

7.3 Invertebrates

The numbers and diversity of butterflies within the landscape are particularly impressive. 34 species can be
found in most years, out of about 52 regularly occurring UK species, with high numbers of many of these
species recorded annually in the unimproved grasslands and scattered scrub at places like Arnside Knott,
Heathwaite, Gait Barrows NNR and Warton Crag. These include the nationally scarce Pearl-bordered Fritillary,
Duke of Burgundy, White-letter Hairstreak and Northern Brown Argus, and one of only two English populations
of Scotch Argus. Moths are also well represented with a colony of the nationally rare Netted Carpet moth and
small populations of other nationally scarce species such as Least Minor and White Spotted Sable.

The list of notable invertebrates in the National Landscape also includes the narrow-mouthed snail Vertigo
angustior, which in the UK is known only from a few widely scattered localities. This is a tiny species, less than 2
mm in size, which is typically found in marshy ground and is often restricted to a narrow zone around wetlands,
only a few metres wide, due to its specific microhabitat requirements. At Gait Barrows, however, it occursin
some local abundance in depressions within the limestone pavement (Killeen 1997).

For alimestone area the landscape contains a relatively good number of water features such as ponds, meres,
mosses and dykes creating the right conditions for damsel and dragonflies, with at least 18 species regularly
found here.

While the natural history of the area has been generally very well studied by researchers and amateur
naturalists alike, the depth of biodiversity within the landscape is particularly well illustrated by a recent
invertebrate survey of Warton Crag which found two species of sawfly which had never previously been
recorded in England and a species of mite which had never previously been recorded in the UK (Knight 2012). It
is highly likely that similar studies at other sites (or, indeed, perhaps further effort at Warton Crag) would find
other such notable invertebrates.

7.4 Plants

Well over half of the UK flowering plant species have been recorded in the area. Thislistincludes 15 species of
British native orchids, including the Lady’s-slipper Orchid at one of its last two known UK locations prior to
recent conservation reintroductions. Other notable species include the Lancaster Whitebeam which is only
found around Morecambe Bay, usually on the sea cliffs and limestone pavements, and another UK endemic, the

17 Notable and Characteristic Species in the Arnside & Silverdale AONB, G Skelcher, February 2016
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Purple Ramping Fumitory which is restricted to the west of Britain and the east of Ireland, typically growing in
arable margins but also found on disturbed ground along road and path margins and in gardens (Skelcher 2005).

Perhaps one of the most important plant species in the National Landscape is the Blue Moor Grass, which is
scarce in the UK as a whole but dominates the unimproved grasslands on the thin limestone soils. This species
commonly grows in the area with a range of nationally scarce associates including Spring Sandwort, Dark Red
Helleborine, Rare Spring Sedge and Spring Cinquefoil. These species can also often be found scattered over
open limestone pavement alongside other nationally scarce species; Rigid Buckler-fern, Limestone Fern and
Angular Solomon's Seal.

Credit - Cliff Raby

7.5 Birds

The list of notable breeding birds for the National Landscape includes several reedbed specialists which are
found at Leighton Moss such as Bittern, Marsh Harrier and Bearded Tit. Others, such as Marsh Tit are found
throughout the limestone and wet woodlands, with the area being a stronghold for this Red List species.

In winter, Leighton Moss supports a significant proportion of the UK's Shoveler population, while the coastal
marshes and sandflats support significant numbers of Shelduck, Curlew, Redshank, Black-tailed Godwit and
Oystercatcher (Horner, Miller & Mower 2011; Marsh & Roberts 2012).

Internationally significant numbers of Oystercatcher can be found at high tide roosts on the coast each autumn
and the intertidal flats are an important feeding station for long distance migrant wading birds such as Black-
tailed Godwit, Knot and Dunlin.

7.6 Mammals

Leighton Moss also provides a home for some of the more notable mammals found in the landscape, providing
a base for the resident Otter population and Reed Canary-grass habitat for Harvest Mice. Quicksand Pool is
also the most recent location within the AONB where the rapidly declining Water Vole has been recorded. Red
Deer are frequently found in the area.

Following reintroduction efforts between 2021-2024, Hazel dormouse is confirmed as present within the
landscape. A small population was introduced to Gaitbarrows NNR and monitoring efforts to assess the
success of establish