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1 Foreword 

  

Professor Peter Evans 
Chairman, Department of Biological Sciences, University of Durham 

Viewed worldwide, estuaries are a scarce natural resource, 
even though some in the deltas of great livers are of 
immense size. The British Isles am fortunate in holding a 
large number and variety of types of estuary, particularly 
when compared with the rest of temperate and 
Mediterranean Europe. Yet we have not used most of our 
estuaries either wisely or sustainably, probably for two 
reasons: first a lack of knowledge of the natural resources 
they contain and second a lack of understanding of the 
effects of the human uses to which they have been, or are 
being, put. 

Pollution problems up-river have readily been apparent to 
anglers and recreational users alike and them have been 
long-standing campaigns to improve water quality in 
many of our rivers. These have begun to bear fruit. Many 
of the larger estuaries have not attracted such concern 
from the general public in relation to their water quality. 
People have increasingly turned their backs on the river 
corridors as they near the sea and looked further afield for 
clean recreational areas. Asa result discharges of 
industrial and domestic wastes into estuaries have 
continued on a large scale, though restrictions are 
gradually being introduced (or even self-imposed by 
environmentally aware industrial concems). 

Even less obvious to the general public has been the 
steady loss of intertidal land within estuaries, to land-
claim for industrial development and to dredging for the 
creation of wider and deeper shipping channels and berths 
needed to accept the larger vessels in which we import 
more raw material as our own accessible resources of 
many minerals and chemicals decline. Intertidal and even 
permanent shallow-water areas of estuaries have been 
buried under domestic rubbish and other solid wastes, or 
sometimes permanently flooded for water storage 
schemes. To these established, though often not 
sustainable, uses are being added new demands: barrage 
schemes for power generation, harbour developments for 
pleasure craft and many others. 

Knowledge of the natural resources of the British estuaries 
has been slow to accumulate. Even one of the most 
obvious of the biological resources, the bird populations, 
had not been counted in more than a few of the smaller 
estuaries before the 'Birds of Estuaries Enquiry', now 
organised by the BTO, WWT, RSPB, and JNCC, was 
launched in 1969. The very idea of attempting a count of 
all the birds using the shores of the Wash in Lincolnshire 
and Norfolk was considered impractical before a 
Cambridge Bird Club team, of which I was a member, 
attempted the task in the mid-1950s. Quantification of 
other resources has proven even mom difficult: fishery 
catch statistics do not necessarily permit identification of 
spawning and nursery areas, yet for several species these 
lie in estuaries and are vital fm the continued health of our 
fish stocks. The role of algae and other plants in stabilising 
estuarine shores against erosion is only now becoming 

understood in a malt quantitative way though it had been 
appreciated for mom than half a century that planting of 
the cord-grass Spartina provided an extra line of defence 
against erosion of soft shores. 

Now we are faced with the reality of sea level 6se and the 
need for rethinking coastal defences. People have come to 
appreciate the value of the wildlife resources of estuaries, 
and industries located on estuaries increasingly appreciate 
the advantages of developing a 'green image' backed by 
actions such as the reduction of waste discharges to 
confirm it. This, therefore, is a particularly appropriate 
time to launch this Inventory of UK estuaries, building on 
the excellent publication Nature conservation and 
estuaries in Great Britain which appeared in 1991. That 
book, edited by Dr Davidson, who is a co-author of 
several of the chapters in these present inventory volumes, 
was the last major review published by the former Nature 
Conservancy Council. I am proud to have persuaded my 
fellow Council members in the mid-1980s to commission 
that work which has, I believe, influenced attitudes to 
estuary use in a most positive way. 

I well recall, during the Examination in Public of the 
Teesside Structure Plan in 1975, appealing for a national 
planning policy to be developed for estuarine use. It was 
considered impossible at that time. But today there is great 
enthusiasm including guidance from government for 
coastal conservation and management, in part as a result 
of our growing international responsibilities for example 
in relation to the management of the North Sea, the 
implementation of the Ramsar Convention on Wetlands of 
International Importance and the acceptance of the 
EC Directives on the Conservation of Wild Birds (1979) 
and Habitats and Species (1992). The need for detailed 
infornation to enable sensible estuarine management 
plans to be formulated not only in a local but also a 
national and international context has never been greater. 
I commend these volumes :Al all interested in the planning, 
sustainable development, management and conservation 
of UK estuaries. It is an authoritative base-line from which 
to prepare for the 21st century. 

Peter Evans 

Durham, January 1993 



2 Introduction 

N.C. Davidson & A.L. Buck 

Coastlines change continually under the forces of wave, 
tide, current and wind. In some places along the coast the 
hard rocks laid down millions of years ago or the softer, 
more recent, glacial deposits are being eroded. Them 
eroded sediments are transported by currents, often for 
considerable distances, out into deeper water or along the 
shore. Much of this sediment is deposited along the 
coastline: coarse sediments forming shingle and sand 
beach., and fine particles forming mudflats in sheltered 
bays, inlets and river estuaries. All these types of estuary 
act as 'sediment sinks' that trap much of the sediment 
moving along the coast. Where the estuary is formed by a 
river discharging into the sea, particles carried 
downstream by the rivers are deposited in the reduced 
currents and shelter of the river mouth, adding to the 
sediments of marine origin. 

In time these sediments build up in estuaries, become 
stable and parts may become vegetated to provide a 
complex of habitats. Saltmarsh vegetation colonises 
intertidal flats that have accumulated to levels above mid-
tide height. Where sand is blown onshore them is 
development of sand dunes, or where larger deposits move 
onshore shingle ridges develop. In the event of restricted 
drainage within sand dunes or shingle ridges, or even 
within saltmatshes, saline lagoons can form. This variety 
of coastal habitats is often in a state of change, adjusting to 
the short-term effects of winds, tides, waves and currents, 
and are shaped by the mum gradual changes over periods 
of thousands of years as sea levels rise and fall. 

The inflow of water from rivers and the sea brings a 
continual influx of nutrients. In river estuaries the 
freshwater brought down the river meets the saline water 
from the sea. In some estuaries these water bodies mix 
well, with tidal movements and variations in river flow 
creating large variations in water salinity over short 
periods of time. 

The complex of estuarine habitats that develops under 
these conditions supports a variety of plants and animals 
which have adapted to exploit the nutrient-rich but 
continually changing tidal conditions. Relatively few 
species have evolved to cope with the extremes of 
constantly changing salinity and tidal levels of river 
estuaries but those that have often occur in great densities. 
Asa result the estuarine mudflats and saltmarshes in 
temperate regions such as the United Kingdom are 
amongst the most productive ecosystems in the world. 
This rich plant and invertebrate life provides an abundant 
food supply for predators such as fish, which often um the 
shelter of estuaries for spawning and as nursery areas. 
Some species of birds and mammals feed on these fish, 
whilst many others feed directly on the saltmarsh 
vegetation and on the abundant molluscs, crustaceans and 
worms living in soft sediments. The relatively mild winter 
weather conditions of estuaries in the United Kingdom 
make them additionally attractive wintering grounds for 
migratory waterfowl from a large area of the northern 
hemisphere. 

The coastline of the United Kingdom is particularly well 
endowed with estuaries, and these vary greatly in their 
geomorphological origins, size, shape, extent of 
freshwater influence, and the complex of marine and 
coastal habitats that occur there. Them estuaries are 
widely recognised as one of the greatest natural assets in 
the UK. 

UK estuaries vary greatly also in the extent to which they 
have been used, changed or destroyed by people 
exploiting their natural resources. People have used 
estuaries for many centuries and for many purposes. Some 
uses, such as ports, exploit the shelter offered by the 
physical structure of the estuary. Others, for example 
barrages, control or exploit tidal movements. Many 
traditional practices depend on sustainable use of the rich 
natural resources such as fish and shellfish found in 
estuaries. A recent trend has seen estuaries as the focus for 
leisure activities, in water, land and air. These range from 
organised activities such as sailing regattas to informal 
uses such as walking and the quiet enjoyment of these 
often spectacular wild landscapes and their wildlife. 

Effective conservation of estuaries for their wildlife 
requires the maintenance of the diversity of the estuarine 
network throughout Britain and internationally, and the 
sustainable management of individual estuaries in this 
network. Yet many parts of estuaries have already been 
destroyed through human activities leading to land-claim 
and degradation. Such pressures continue and damage can 
arise through the subtle interaction of the human urge to 
control estuaries (e.g. by constructing sea defences against 
flooding) and the estuaries' natural movement in response 
to rising ma levels. 

There is increasing recognition that managing and 
maintaining our coasts and estuaries for the future depends 
on co-operation between the groups of users, coastal 
managers and decision makers. This co-operation is 
increasingly being sought through processes of integrated 
coastal zone planning and management (CZM). Many 
CZM initiatives are focused on estuaries since it is often 
here that there is most overlap and potential conflict 
between people and the natural estuarine resource. 

In developing estuary management plans there is a need 
for sound baseline information on the natural resource and 
how it is being used. Such information is needed both in 
detail for the estuary under consideration and more 
broadly so as to set a particular feature or site in its wider 
national and international context. To provide this British 
national context as a baseline for the development of 
sustainable use objectives, the Nature Conservancy 
Council (NCC) undertook an Estuaries Review which 
published Nature conservation and estuaries in Great 
Britain as a national overview of estuaries, their wildlife, 
their conservation and their human uses (Davidson el al. 
1991). 



An inventory of UK estuaries follows on from this national 
overview, and provides a summary of resource, wildlife, 
conservation status and human use features on each of the 
163 estuaries identified by the Estuaries Review around the 
coasts of the United Kingdom. Much of the information 
presented in the inventory was collated between 1988 and 
1991 during the work of the Estuaries Review. Where 
possible, however, we have included more up-to-date 
information. Where this more recent information is given 
the relevant dates are indicated in each display. The 
inventory that provides a 'snap-shot' in time foe the state 
of the UK estuarine resource at the end of the 1980s. 

An inventory of UK estuaries takes the forrn of a series of 
standardised dossiers, taking each estuary (as defined by 
the Estuaries Review) in turn. Each of these reports gives 
a summary of the key features of interest or significance 
for estuary management from a nature conservation 
perspective. An inventory entry is designed to give initial 
summary information about a feature and to help direct 
users to more detailed sources of information should this 
be required. The inventory is not, however, intended to 
provide comprehensive listings of plant and animal 
species recorded on the estuary. Nor can it provide more 
than the initial basis for the development of practical 
coastal zone management initiatives such m integrated 
estuary management plans. 

The inventory provides part of a sound information base 
for estuary management. Taken together with the national 
overview provided by Nature conservation and estuaries 
in Great Britain, the information in the inventory permits 
estuary managers to set the resource on a particular 
estuary in its national and international context - an 
important stage in the identification of management 
issues. The inventory should also help understanding of 
the great importance of the UK estuarine resource by the 
many user-groups and those involved in decision-making. 
Its availability for use in matters of development planning 
and control ensures that there is a readily available single 
source of summonsed information, eliminating the need to 
search through a great variety of sources in many different 
styles of presentation. In addition the snap-shot 
information in the summery provides . easy-to-use basis 
for broad-scale monitoring of change in the estuarine 
resource and its human uses. 

An inventory of UK estuaries is being published in six 
regional volumes, most including 20-30 estuary reports. 
The regions are shown in Figure I. Boundaries have been 
chosen largely on topographical grounds to provide 
meaningful geographical zones. For England and Wales 
these boundaries coincide broadly with the known 
divisions of major coastal sediment cells. 

Them is also an introductory volume (volume 1). This 
provides more detail of the rationale of the inventory, 
explanations of the approach to site definition and 
selection, details of the information sources used for the 
inventory, and summary tables listing estuary locations 
and characteristics updated and corrected from those in 
Davidson et al. (1991). Users of the inventory are strongly 
urged to consult this volume for definitions before 
undertaking detailed interpretation of site reports. Since 
many people who have helped with the Estuaries Review 
and inventory work have contributed to more than one 
volume we have included a full Acknowledgements 

section in this introductory publication rather than in each 
regional volume. 

We give below a brief overview of the overall estuarine 
resource in this South-west British coastal area covered by 
Volume 2, then a short key to using and interpreting the 
information entries in each site report. followed by the site 
reports. 



Figure 1 The regional volumes comprising An inventory of UK estuaries. Each estuary is marked by its centre grid 
reference. 



I. Hayle Estuary 
2. Gannel Estuary 
3. Camel Estuary 
4. Taw-Torridge Estuary 
5. Blue Anchor Bay 
6. Bridgwater Bay 
7. Severn Estuary 
8. Thaw Estuary 
9. Ogmore Estuary 

IS. Man Estuary 
II. Neath Estuary 
12. Tawe Estuary & 

Swansea Bay 
13. Loughor Estuary 
14. Cammnhen Bay 
15. Milford Haven 
16. Nyfer Estuary 
17. Teifi Estuary 
18. Aberystwyth 
19. Dyfi Estuary 
20. Dysynni Estuary 
21. Mawddach Estuary 
22. Arno Estuary 
23. Traeth Bach 
24. PwIlheli Harbour 
25. Foryd Bay 
26. Traeth Melynog 
27. Cefni Estuary 
28. Maw Estuary 
29. Traeth Dulas 
30. Traeth Coch 
31. Traeth Lavan 
32. Conwy Estuary 

Figure 2 The locations and names of the 32 estuaries covered by Volume 2 of An inventory of UK estuaries. See the site 
map in each regional repon for the precise boundaries of the site identified as the core estuary. 



General features of estuaries 
in South-west Britain 

Al. Buck & N.C. Davidson 

3 

Resource distribution and size 
This volume covers the 32 estuaries on the west coast of 
England and Wales from Land's End in the south 
northwards to the Great Orme in North Wales. The 
estuaries on this coastline include the few on the generally 
rocky and exposed north coast of Cornwall, the estuarine 
complexes in the Bristol Channel and South-west 
Approaches, the nine river estuaries flowing into the broad 
sweep of Cardigan Bay, the inlets and tidal flats fringing 
the Menai Strait and the estuaries and ember.nts on the 
north and west coasts of Anglesey and North Wales. 
Figure 2 shows the names and locations of the estuaries 
covered by this volume. Note that the sheltered rtots and 
other inlets of the south coast of Devon and Cornwall are 
covered in Volume 6 (Southern England) of the inventory. 

Half the estuaries in this region are of predominantly bar 
built geomorphology, with a smaller number of 
embayments, coastal plain estuaries and elan. All estuaries 
along this coast are macrocidal (i.e. with tidal ranges 
greater than 4 metres). The smallest tidal ranges are found 
within Cardigan Bay (less than 4.5 metres on mean spring 
tides). and the region includes the 12.3 metres tidal range 
at the mouth of the Severn Estuary - the largest tidal range 
of any estuary in Britain, and the second largest (after the 
Bay of Fundy in Canada) in the world. 

Of the estuaries in this region only Milford Haven, the 
Loughor Estuary and the Severn Estuary are particularly 
deep. Most estuaries are predominantly shallow reflecting 
the largely depositional nature of the coast, and this 
feature is most marked on the Cardigan Bay coast where 
there are also large shallow subtidal features stretching 
several kilometres offshore. 

The Severn Estuary (almost 55,700 ha) is by far the 
largest single estuary hr the region, with the large expanse 
of Bridgwater Bay (over 6,5W ha) contiguous with the 
Severn along its southern shore. Elsewhere the only other 
large estuaries of over 5,000 ha) are the Loughor Estuary, 
Carmarthen any and Milford Haven, grouped together on 
the south-west peninsula of Wales. Traeth Lafan (just over 
3,000 ha) is the only sizeable estuary in North Wales. 
Amongst the other 24 estuaries many are very small with 
less than 500 ha of intertidal and subtidal habitats within 
the estuary mouth, but these contribute significantly to the 
great variety of scale and form of estuaries on the South-
west British coastline. Thew south-western sites include 
.some of the least spoilt estuaries in the southern half of 
Britain and all contribute importantly to the network of 
estuaries around the UK coasts. 

The areas and length of key features of each estuary are 
listed in Table I, and Table 2 provides a regional summary 
of the size of the estuarine resource. 

Wildlife features 

Coastal habitats and aquatic estuarine 
communities 

Estuaries are composed of a mosaic of inter-related 
subtidal, intertidal and terrestrial habitats, with the relative 
composition and variety of these habitats depending on a 
great many physical, chemical and biotic factors. Overall 
about half of the total area of estuarine habitat in this 
South-west Britain region is intertidal and in many 
estuaries this is chiefly represented by sandflats and 
mudflats. The intertidal flats, especially soft mudflats, of 
estuaries support important populations of marine worms. 
molluscs and other invertebrates often living in very high 
densities and with high biomass. These in turn provide an 
abundant food supply for estuarine predators, notably fish 
and migratory waterfowl. 

The intertidal flats of the mast south-westerly estuaries are 
composed of mosaics of mud and sand. These include the 
extensive intertidal flats of Bridgwater Bay, the Severn 
Estuary, Carmarthen Bay and the Lough. Estuary. Many 
parts of the intertidal flats in these high tidal range 
estuaries, and especially the Severn Estuary, are composed 
of highly mobile sediments, since much of the for silt that 
would otherwise deposit to form mudflats is held in 
suspension by high current velocities. This characteristic 
contributes substantially to the geomorphological interest 
of such estuaries. Soft mudflats in these estuaries are 
confined to their more sheltered inlets and bays. Further 
north along the Welsh coast the intertidal flats of the 
estuaries discharging into Cardigan Bay are 
predominantly sandy. The DA Estuary, Traeth Bach and 
Traeth Lafan provide the largest areas of intertidal flats in 
the northern parts of the region. 

Saltmanhes play a major role in estuarine processes both 
through the cycling of nutrients within the estuary and 
through their role as 'soft' sea-defences dissipating wave 
energy. In this South-west Britain region sahmarshes are 
widespread, occurring on 29 estuaries, but they generally 
form only a small proportion of the total intertidal area. 
Only in the Loughor Estuary. Carmarthen Bay and the 
Dyfi and Severn Estuaries are there extensive areas of 
saltmarsh, and in the Loughor and Dyfi thew occupy over 
30% of the intertidal area of the estuary. The saltmarshes 
of the Loughor Estuary are not only extensive but also 
particularly important for their wide variety of plant 
communities. In total six estuaries in the region 
(Bridgwater Bay, Severn Estuary, Loughor Estuary, 
Carmarthen Bay, Dyfi Estuary and Traeth Melynog) 
contain nationally important sahmarshes. That is, they 
support a full and representative sequence of plant 
communities covering the variation in Great Britain. The 
total area of wInprush in the region (7,147 ha) is over 16% 
of the British saltmarsh resource. 



Table I Areas, shoreline and channel lengths and mean spring tidal range measurements for estuaries in South-west Britain. 

Estuary Area 
(ha) 

Intertidal 
area (ha) 

Saltmarsh 
(ha) 

Shoreline 
(km) 

Channel 
length 
(km) 

Tidal 
range 
1ml 

I. Hayle Estuary 358 321 19 19.5 2.4 5.0 

2. Gannet Estuary 122 85 20 9.2 3.7 6.4 

3. Camel Estuary 839 610 50 43.0 15.3 5.9 

4. Taw-Torridge Estuary 2,463 2,018 240 87.9 20.8 7.3 

5. Blue Anchor Bay 350 350 0 8.9 0 9.7 

6. Bridgwater Bay 6529 5,147 487 1139.4 46.3 11.1 

7. Sevem Estuary 55,684 16,890 933 353.0 111.2 12.3 

8. Thaw Estuary 160 160 8 4.7 0 10.5 

9. Ogmore Estuary 187 173 15 8.0 1.6 8.9 

10. Afan Estuary 38 18 0 4.9 25 8.6 

II. Heath Estuary 1,129 1,079 159 26.9 10.6 8.6 

12. Tawe & Swansea Bay 785 748 0 22.8 65 8.6 

13. Loughor Estuary 9,524 6,553 2.187 84.7 30.2 7.1 

14. Carmarthen Bay 8,295 5,369 910 115.7 30.7 7.5 

15. Milford Haven 5,448 1,710 385 170.7 35.4 6.3 

16. Nyfer Estuary 100 75 10 6.1 3.1 4.0 

17. Teifi Estuary 302 181 46 21.0 10.0 4.1 

18. Aberystwyth 18 5 I 7.1 2.4 4.3 

19. Dyfi Estuary 1,954 1.524 546 52.2 19.6 4.3 

20. Dysynni Estuary 117 69 22 9.9 4.4 4.3 

21. Mawddach Estuary 1,159 976 219 37.7 13.8 4.3 

22. Artro Estuary 120 114 10 7.4 1.7 4.4 

23. Traeth Bach 2,050 1,750 348 54.0 15.7 4.4 

24. Pwllholi Harbour 85 60 3 4.6 2.4 4.5 

25. Foryd Bay 343 285 123 9.4 4.5 4.7 

26. Traeth Melynog 365 314 66 10.9 5.4 4.7 

27. Cefni Estuary 744 614 III 26.1 12.7 4.7 

28. Alaw Estuary 1,085 721 63 38.2 10.4 5.0 

29. Traeth Dulas 103 103 21 5.2 2.9 6.4 

30. Traeth Coch 583 583 31 10.0 4.4 6.4 

31. Traeth Lafan 3,040 2,932 9 16.1 2.9 6.9 

32. Conwy Estuary 1,494 1,081 105 55.8 24.7 7.1 

Table 2 Total areas and lengths of the regional estuarine resource in South-west Britain. 

Total area 	Subtidal 	Intertidal 	Intertidal 	Saltntarsh 	Shoreline 	Channel 
(hal 	area (hal 	area (ha) 	flats (hal 	(hal 	 (km) 	length (knfl 

105.573 	52,955 	52,618 	45,471 	7.147 	1.440.6 	458.2 



The cord-grass Sparrina anglica is now widely distributed 
in estuaries in this region from Bridgwater Bay 
northwards, and in some (Bridgwater Bay, Milford Haven, 
Dyfi Estuary, Foryd Bay and Conwy Estuary)Spartina 
now forms over half the salmmsh area. Invading Spartina 
is considered a problem on some sites, particularly on the 
Dyfi where it makes up 57% of the total saltinarsh area. 

Fifteen estuaries in South-west Britain have associated 
major sand dune systems. In many bar built estuaries the 
sand dunes form a major part of the bar that partially 
closes the estuary mouth. In some places these bars are 
composed entirely of sand, but in others the sand dune 
system has developed over an earlier shingle ridge. Many 
of the best examples in Britain of well-developed sand 
dune systems are associated with the estuaries of Wales 
and the Bristol Channel and nine of these estuaries have 
nationally important dune systems. These include 
Braunton Burrows on the Taw-Tortidge Estuary, Merthyr 
Mawr at the mouth of the Ogmore Estuary, Marfa Harlech 
at the mouth of Traeth Bach, Tywyn Gwendraeth 
bordering Carmarthen Bay and Ynyslas at the mouth of 
the Dyfi Estuary. Overall 27 South-west British estuaries 
have at least a small area of sand dunes forming part of 
their habitat mosaic. 

Substantial shingle strectures are associated with fewer 
estuaries in South-west Britain, notably on Bridgwater 
Bay, the Dysyrmi Estuary and at Traeth Tanybwylch 
bordering Aberystwyth. In addition Blue Anchor Bay and 
the shores around the largely land-claimed Thaw Estuary 
are intertidal flats largely composed of shingle. Although 
many of the bar built estuaries in Wales have shingle spits 
et their mouth which have been capped with sand, within 
the Dysynni Estuary and at Aberystwyth there are shingle 
spits that have become vegetated. Many other estuaries 
have patches or banks of bare intertidal shingle, and 
shingle is found on over half (nineteen) of the estuaries in 
this region. 

Coastal lagoons are associated with seven emaries in the 
region. Morfa Gwllt iv a lagoon within the shingle spit at 
the mouth of the Dysynni Estuary, and there are lagoons 
on the Camel Estuary, Taw-Torridge Estuary, Bridgwater 
Bay, Severn Estuary and Milford Haven. Horsey Island 
Pool on the Taw-Torridge Estuary is a lagoon considered 
to be of particular conservation importance in this region. 

Although the largest areas of coastal grazing marshes are 
outside the South-west Britain area covered in this 
volume, fourteen of the estuaries have some associated 
coastal grazing marsh remaining. Of particular 
conservation importance am the Gwent Levels on the 
Welsh short of the Severn Estuary and the Somerset 
Levels, some parts of which are adjacent to the tidal River 
Parrett flowing into Bridgwater Bay. As elsewhere in 
Britain much former coastal grazing marsh has ceased to 
he of conservation importance through increased drainage, 
intensified grassland management and conversion to 
amble farmland. 

The aquatic estuarine benthic communities of many of the 
estuaries within South-west Britain have been well-
studied, and the Bristol Channel and Western Approaches 
and Menai Strait are considered to be of great marine 
biological and conservation importance. The aquatic 
estuarine communities of estuaries in this region are 

dominated by communities on soft substrates, although a 
number of sites, notably Milford Haven, Camel Estuary, 
Taw-Torridge Estuary and Severn Estuary, have areas of 
rocky shore and subtidal rock which support a variety of 
hard substrate-based communities. Most studied estuaries 
in this region have a lower diversity of benthic 
communities than the mom sheltered rigs and other 
estuaries of the south coast of England, but the Severn 
Estuary and Milford Haven are known to have particularly 
large diversities of such communities. Milford Haven is, 
for example, the only estuary in the region to have beds of 
the calcareous alga maerl. Other estuaries with high 
recorded diversity (>11 aquatic estuarine communities) 
are the Camel Estuary and Taw-Torridge Estuary. 

Plant and animal species 

The estuaries of South-west Britain are particulmly 
important nationally for the variety of nationally rare 
species of vascular plants that depend on their habitats. 
Almost half (fifteen) estuaries covered in this volume 
support a population of at least one national rarity. Plant 
species restricted to estuaries in South-west Britain 
include the round-headed club-rush Scirpus holoschoenus, 
perennial centaury Centaurium seilloides, sea stock 
Matthiola sinuata, dune gentian Gentianella uliginosa 
(restricted to South Wales), and Welsh mudwort Limasella 
australis (found only at two sites in Britain, both the 
muddy parts of estuaries within this region). In addition 
one of only four estuarine populations of the nationally 
ram endemic dam helleborine Epipactis dunensis grows 
on Newborough Warren (Traeth Melynog). Several 
estuarine areas, notably the Gwent Levels, which are 
coastal grazing marshes on the former floodplains of the 
Severn Estuary, also support nationally scarce plants. 

Of the terrestrial invertebrates associated with estuaries 
the sand dune fauna has been studied the most. Sand 
dunes in South-west Britain are known to support diverse 
assemblages of invertebrates that include many species 
with regionally or nationally restricted distributions. A 
notable example is an isolated subspecies of the sandhill 
rustic moth Luperino nickerlii gueneei, known only from 
sand dunes associated with two North Wales estuaries and 
two others in North-west England. Other species of 
interest include Armadillidium album, a woodlouse living 
on the strandline of foredunes and saltrnmshes, with nine 
of the fifteen estuaries on which it has been recorded 
being on the Bristol Channel and Welsh coasts; and the 
stmndline beetle Nebria complanata which is restricted to 
dune strandlines of the North Devon, Somers. and South 
Wales coast, including at least seven estuaries. Many 
nationally rare and scarce invertebrates live also on 
grazing marshes and the Gwent and Somerset Levels are 
both known to support important assemblages of both 
aquatic and teeestrial species, the former including the 
scarce diving beetle Hydaticus transversalis which is now 
almost restricted to the Gwent and Somerset Levels and 
Moors. 

The estuaries of South-west Britain support a diversity of 
adult fish species and am spawning and nursery areas for 
others. The Sevem Estuary is of particular importance for 
its assemblage of fish, which includes several migratory 
species. The Severn Estuary is also one of the few 
estuaries in which them are recent records for several 
scarce species, notably the sturgeon Acipenser stint°, and 



allis shad Alava alasa. Other estuaries in the region are 
also important for some species: of the 32 British estuaries 
that provide nursery areas for significant numbers of 
young sea bass Dicentrarchus 'abr., nine are within this 
South-west Britain region. 

Many estuaries in the UK are of great importance to 
migratory and wintering waterfowl (waders and 
wildfowl), and the habitat mosaics of estuaries in this part 
of South-west Britain provide feeding grounds and 
roosting sites for many waterfowl species. Many of these 
birds, which come from a vast area of arctic and boreal 
breeding grounds between Canada and Siberia. are wholly 
or largely dependent on estuaries during their non-
breeding period. Although the small, sandy estuaries of 
South-west Britain generally support relatively small 
waterfowl populations, overall in mild winters the region's 
estuaries hold over 210.000 waterfowl in midwinter 
(January), some 12 % of the British estuarine population. 
The relatively mild winter weather on these west coast 
estuaries is of critical importance to the survival of 
wintering waterfowl during periods of severe weather. At 
such times many waterfowl move south and west to 
estuaries such as the Severe to escape freezing weather in 
continental Europe and eastem Britain. 

Since migratory waterfowl depend on a network of 
estuaries during their year, many birds move between 
estuaries. even during the winter period. so that the total 
number of individuals using a site is considerably higher 
than those present at any one time. Average peak winter 
counts of waterfowl suggest that at least 252,000 birds am 
using the estuaries covered by this volume during the 
winter period. Ten of these estuaries are nationally 
important for at least one waterfowl species, and 
seventeen species attain national importance on at least 
one estuary in the region. Four of these estuaries currently 
support internationally important waterfowl populations: 
the total population in these places exceeds 20,000 birds 
and there is over 1% of the flyway population of at least 
eight different species (dunlin Calidris alpina, knot 
Calidris cantons, redshank Tringa unarms, oystercatcher 
Haematopus ostralegus, Bewick's swan Cygnus 
ro(tunbianus hemielcii, European white-fronted goose 
Anse, a. alhifrans, gadwall Arias strepera and pintail A. 
arum). Many of the other 22 estuaries in the region 
contribute towards the geographical network of estuaries 
and together provide wintering habitat for at least 74,000 
waterfowl. 

In addition there are periods of rapid turnover of 
individuals of other migratory waterfowl populations from 
more southerly wintering grounds during spring and 
autumn. Estuaries in this region, particularly the Severn 
Estuary, provide important migratory staging areas for 
several wader species including dunlin and ringed plover 
Charadrius hiatieula, this estuary being arm of only four 
British estuaries regularly to support a large migrant 
ringed plover population in spring. In addition the Severn 
Estuary and Bridgwater Bay and their surrounding grazing 
marshes are the only major staging area in Britain for 
spring migrant whimbrel Numenius phaeopus. In autumn 
estuaries provide safe moulting places for migratory 
waterfowl, and Bridgwater Bay is notable as one of the 
few British estuaries to which shelduck Tadarna tadonta 
undertake a moult migration, with the estuary supporting 
up to 2,000 birds, the largest number in Britain. 

The saltmarshes, shingle banks and coastal grazing 
marshes around the estuaries also support small breeding 
populations of breeding waders (chiefly redshank, 
oystercatcher. lapwing Vanellus vanellus and ringed 
plover). The most diverse assemblages are on the Severn 
Estuary (six species) and Traeth Bach (five species). The 
largest estuarine populations of breeding ringed plovers in 
the region are associated with Carmarthen Bay and the 
Artro Estuary. Breeding seabird populations are also 
generally small although the islands in the Severn Estuary 
have one of the five largest breeding population of lesser 
black-backed gulls Larus,fuseus, and shelducks also breed 
on many of the region's estuaries, notably the Dyfi, 
Severn and Taw-Tonidge Estuaries and Bridgwater Bay. 

Grey seals lialiehoerus gryphus breed on the rocky shores 
of Anglesey and Dyfed largely outside estuaries, although 
there is a small colony on the coast adjacent to the mouth 
of the Nyfer Estuary. Otters Lutra lutra are generally 
scarce on estuaries in South-west Britain: although they 
have been recorded upstream of the tidal limit on 
seventeen of these estuaries there are recent records within 
the tidal estuary only for the Taw-Torridge, Mawddach 
and Dyfi Estuaries, Milford Haven, Foryd Bay and 
Carmarthen Bay. There has, however, been a recent range 
expansion downstream recanted on the River Severn and 
the use of such estuaries is undoubtedly increasing. 

Conservation status 
The important and diverse wildlife and landscape features 
of much of the UK estuarine resource has been recognised 
by many parts of estuaries and their surroundings being 
designated under a variety of local. national and 
international measures, both statutory and non-statutory. 
The estuaries of South-west Britain are typical of this 
pattern in which them are often many overlapping site 
designations covering pans of an estuary. In addition to 
this site-based approach through which much of estuarine 
conservation has traditionally been delivered, many of the 
estuaries covered in this report are now also included in a 
variety of coastal zone pluming and management 
initiatives. 

Sitar of Special Scientific Interest (SSSIs), the major 
statutory designations for the delivery of site-based 
wildlife conservation. cover many parts of the intertidal 
and associated terrestrial areas of South-west British 
estuaries. At least one SSSI is associated with all but two 
(Afan Estuary and PwIlheli Harbour) of the estuaries 
covered by this volume, although SSSIs. like most other 
designations, cover only parts of each estuary. Indeed an 
some estuaries, such as the Hoyle, Mawddach and Conwy 
Estuaries and Traeth Melynog, SSSIs cover little or none 
of the core estuary area 

In all them are 96 SSSIs in this legion, 28.5% of estuarine 
SSSIs in Great Britain. The Severn Estuary currently has 
the largest number (24) of SSSIs associated with any 
British estuary, an indication of this estuary's major and 
varied wildlife interest. SSSIs on the Severn Estuary are 
typical of those on many estuaries - a mixture of generally 
small SSSLs notified for their geological and 
geomorphological features and a few larger sites of 
biological or mixed interest covering tidal flats, 
saltmarshes and associated terrestrial habitats. Other 
estuaries in the region covered by mom than four SSSIs 



are the Taw-Torridge and Loughor Estuaries, and Milford 
Haven. SSSIs associated with estuaries in this region 
cover a total of 72ff II ha (18.5% of the British estuarine 
SSSI area), with by far the largest areas of SSSI being on 
the Severn, Loughor and Dyfi Estuaries. 

Eight of the 42 declared estuarine National Nature 
Reserves (NNRs) in Britain are on the intertidal or 
terrestrial habitats of the estuaries covered by this volume. 
These include several of the major sand dune systems. e.g. 
Braunton Burrows (Taw-Tonidge Estuary), Whiteford 
Burrows (Loughor Estuary). Morfa Dyffryn (Ante 
Estuary). Morfa Hrnlech (Traeth Bach) and Newborough 
Warren (Tract', Melynog and Cefni Estuary). Others 
include important areas of intertidal flats and saltmarthes. 
notably the Dyfi Estuary NNR and Bridgwater Bay NNR. 
The eighth NNR in the region is the Avon Gorge. a 
terrestrial site associated with the southern shore of the 
Severn Estuary. There are also two Areas of Special 
Protection (AoSPs - formerly Bird Sanctuaries) affording 
further safeguard to bird populations on Welsh estuaries: 
Cleddau (Milford Haven) and Burry Estuary (Loughor 
Estuary). 

Two of the four British estuarine Biosphere Reserves 
(designated through UNESCO) are NNRs in the region: 
Braunton Burrows (Taw-Tonidge Estuary) and Dyfi 
Estuary. 

One of six proposed Marine Nature Reserves (MNRs) 
falls within the region. This is the proposed Menai Strait 
MNR which would include parts of four .tuaries covered 
in this volume - Foryd Bay, Traeth Melynog, Cefni 
Estuary and Traeth Lafan - as well as the rocky marine 
habitats of the Strait itself. In addition several parts of the 
coastline including estuaries are within the proposals for 
non-statutory Marine Consultation Are. (MCAs) 
currently being considered for England and Wales. 

Local Nature Reserves are statutory designations made by 
local authorities (in consultation with country 
conservation agencies) with objectives similar to those of 
NNRs but in the local interest of the site and its wildlife. 
Of the 33 designated LNRs which occur on estuaries. only 
three lie within the region, two in North Wales (Traeth 
Lafan and Great °lanes Head, adjacent to the outer 
Conwy Estuary), and a small part of the Avon Gorge 
adjacent to the Severn Estuary. 

Two international designations are particularly relevant to 
estuarine habitats and their birds. These are wetlands of 
international importance designated under the Ramsar 
Convention on wetlands of intemational importance 
especially as waterfowl habitat (Ramsar sites) and Special 
Protection Are. (SPAS) designated under the EC 
Directive on the conservation of wild birds. Several parts 
of the estuarine resource of South-west Britain have 
already been designated as Ramsar sites and/or SPAS (for 
estuarine waterfowl populations both designations often 
apply), and other pans of estuaries are currently proposed 
for designation. Parts of Bridgwater Bay, the upper Severn 
Estuary and the Dyfi Estuary are designated Ramsar sites, 
the first two being also SPAS. Tr.)) Lafan also is a 
designated SPA. There are proposals for Ramsar/SPA sites 
which would include pans of the Taw-Torridge Estuary, 
the Neath Estuary and Tawe Estuary and Swansea Bay. 
the Loughor Estuary and Carmarthen Bay, and for a single 

Severn Estuary Ramsar/SPA site incorporating those parts 
of Bridgwater Bay and the Severn Estuary already 
designated and other large pans of the Severn Estuary. 
Milford Haven is also being investigated further for 
possible designation. Note that single Ramsar/SPA sites 
can include more than one estuary since international site 
boundaries are set to cover areas linked by known 
movements of bird populations. 

Other wildlife conservation sites include county wildlife 
trust reserves on seven estuari.. RSPB reserves on the 
Dyfi and Mawddach Estuaries. and the Wildfowl & 
Wetlands Trust reserve at Penclacwydd on the Loughor 
Estuary and its headquarters at Slimbridge on the Severn 
Estuary. 

There are, in addition. several landscape conservation 
designations that partly cover estuaries in South-west 
Britain. These include parts of the Pembrokeshire Coast 
and Snowdonia National Parks overlapping with seven of 
the estuaries of West Wales and Cardigan Bay: parts of the 
Hayle, Camel. Taw-Torridge and Severn Estuaries falling 
within Areas of Outstanding Natural Beauty: parts of six 
estuaries lying within Heritage Coasts; and the presence of 
Country Parks adjacent to three estuaries (Taw-Torridge 
and Conwy Estuaries and Carmarthen Bay). There are 
also National Trust properties on six estuaries in the 
southern half of the region from the Hayle Estuary to 
Milford Haven. 

Features of human use 
Many parts of the coastline of South-west Britain are 
largely natural and little affected by damaging human 
activities. Rather few people live close to many of the 
estuaries covered in this volume. A major exception is the 
Severn Estuary (>1 million population). Elsewhere only 
the South Wales estuaries of the Neath Estuary, Tawe 
Estuary & Swansea Bay (172,000) and the Loughor 
Estuary (60,000) have nearby urban populations 
exceeding 50,000 people. Hence there are few parts of the 
estuarine resource in South-west Britain that have been 
subjected to the major urban and industrial pressures 
characteristic of estuaries close to large conurbations. 
Human uses of many estuaries are more typically the 
exploitation of natural resources and recreation. 

Although there is a general tendency for slight sea level 
rise many part of the estuarine shoreline in South-west 
Britain rise relatively steeply and have not therefore been 
subjected to sea defence measures such as construction of 
sea walls. Few estuaries in this region have sea defences 
along more than 50 % of their shoreline no in many areas 
there are long.  tretch. of natural transitions from 
intertidal to terrestrial habitats. 

Despite this overall pattern of low-intensity use of 
estuaries, there are a number of places on the estuaries of 
South-west Britain where intensive human use occurs and 
where there has been substantial loss and damage to the 
estuarine resource. For example there have been very 
extensive areas of historical land-claim on some estuaries 
such an the Severn Estuary. where around 8,000 ha have 
been claimed since Roman times. Substantial further land-
claim of saltmarshes for agricultural use has historically 
created coastal grazing marshes on a number of Welsh 
estuaries, but as elsewhere considerable parts of this 
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resource have been subsequently further altered through 
intense agricultural use or urban spread. 

Heavy industrial activities are concentrated on the larger 
estuaries, notably on the Severn Estuary where there are 
cevenal power stations and also the large port and 
industrial complexes at Avonmouth and Cardiff. Milford 
Haven has several dock and harbour facilities and a major 
oil refinery with associated jetties, a power station and 
chemical industries. Beside the Neath Estuary is the 
Crymlyn oil refinery and power station. Several other 
estuaries have smaller ports and harbour facilities. Two 
small estuaries have been very extensively altered by 
human activity: the Thaw Estuary underwent very 
extensive land-claim during the building of two power 
stations such that almost none of the tidal estuary remains. 
and the estuary at Pwllheli is now almost entirely a 
harbour. 

Other urban and infrastructure developments have, and 
are, altering estuarine features. Nine of the estuaries on 
which housing and car-park developments were taking 
place in 1989 were in South-west Britain. Some were 
associated with marina developments; others such as on 
the Teifi Estuary were being constructed on land 
previously claimed from the estuary; and others such as on 
the Ogmore Estuary were on adjacent sand dune areas. 
There have also been substantial numbers of further 
proposals for such developments in this region. more than 
elsewhere in Britain. Several estuaries have been affected 
by mad and rail construction: the steep terrain surrounding 
estuaries in West Wales caused the construction last 
century of railway lines along the shoreline of several 
estuaries, notably the Mawddach and Dyfi Estuaries and 
parts of Carmarthen Bay. Recent mad tunnel construction 
on the Convey Estuary has also involved substantial areas 
of land-claim. 

The coastlines of North and West Wales within the region 
covered by this volume are largely undeveloped, and their 
long beaches and extensive sandflats and dune systems 
make these areas popular spots for tourism and recreation. 
A wide variety of leisure pursuits, from general beach use 
and bathing to increasing amounts of water-based 
recreation, take place on pans of these estuaries especially 
during the summer months. Sailing is becoming 
particularly intensive in some areas in North Wales. 
Associated with this increase in sailing is a number of 
proposals for new marina facilities, often involving other 
infrastructure developments such as housing. These have 
been proposed recently for nine of the estuaries in the 
region, with fourteen proposals on ten estuaries during the 
last four years adding to the eleven marinas already 
present on eight estuaries. Seven of these proposals were 
on estuaries which have no existing marina facilities. 

Alongside recreational use of estuaries there are a variety 
of traditional land uses which exploit the natural plant and 
animal resources of these west coast estuaries. Stock 
grazing of saltmarshes. especially by sheep, is widespread, 
as is grazing of stable sand dunes. Other resource use 
includes cockle fisheries on the Laugher Estuary and 
Lunar Sands, although many other traditional fisheries 
such as those on the Severn Estuary for salmon and eels 
have largely disappeared. Them is, however, still 
substantial fishery activity dining the annual run of elvers 
up the River Patron (Bridgwater Bay). 

The high levels of tidal energy in some of these west coast 
estuaries has led in the last ten years to proposals for a 
number of barriers and barrages. The largest is the 
proposal for a tidal power barrage across the mouth of the 
Severn Estuary. Extensive studies into the environmental 
impact of this barrage are continuing and it is proving 
complex and difficult to predict in detail the ecological 
changes that would he likely to occur. It is clear, however, 
that any such development would substantially alter the 
estuarine ecosystem of the whole estuary and would 
remove the characteristic features arising from the 
extremely large tidal range in this area of international 
conservation importance. Other estuaries and shores, 
notably Bridgwater Bay downstream of the barrage, may 
also be affected by altered tidal regimes after its 
construction. 

In addition to the Severn tidal power barrage, the estuaries 
of South Wales and western England are subject to 
schemes for a variety of barrages for different purposes. 
Several of these barrages are designed to create a 
freshwater or brackish impoundment from a tidal part of 
the estuary to provide leisure and recreational facilities, 
often associated with anempo to revitalise degraded 
industrial and dock systems. A widely known example is 
the plan to construct a barrier across the mouth of Cardiff 
flay on the north shore of the Sevem Estuary. If 
constructed this barrier would entirely inundate an 
important pan of the tidal flat mosaic of the estuary, and 
an area of considerable importance to migratory 
waterfowl. Another barrier designed for a similar purpose 
but with less dramatic wildlife impact has recently been 
completed across the upper pan of the Town Estuary in 
Swansea, and there have also been recent proposals for 
leisure barrages on pans of the Hoyle, Camel and Loughor 
Estuaries and Milford Haven. 

Several other South-west British estuaries have been 
identified as having potential for tidal power generation, 
notably the Camel Estuary. Bridgwater Bay and the 
Conley Estuary, but these proposals are not being actively 
pursued at present. 

Whilst this is only a brief overview of some of the key 
features of the estuaries of South-west Britain and their 
human uses, it is clear that this network of estuaries is 
both of great interest and value for wildlife and has a wide 
variety of hum. uses. Despite some areas of considerable 
degradation and past land-claim, and some proposals such 
as barrages that would further alter the ecosystem 
processes on imponant parts of the resource, many 
estuaries in this part of Britain have been subject to largely 
sustainable human exploitation. Them is great opportunity 
therefore for all those involved in using and managing 
these estuaries to collaborate, through such approaches as 

integrated coastal zone management. Such future 
management can ensure that this wild and beautiful part of 
Britain's estuarine heritage continues to be used in 
sustainable ways, and where possible with enhanced 
natural estuarine functions, that allow for the retention of 
the varied wildlife. 
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This section provides some brief descriptions and keys to 
interpreting the presentations of information in the site 
reports. Full descriptions of the methodology, information 
sources and presentations are given in Volume 
(Introduction) of the inventory. 

The rationale for site definition and election follows that 
developed by Davidson or al. (1991). It should be noted 
that some of the information collated by Davidson et al. 
(1991) has been updated and corrected in some instances, 
and that the core estuary sites as presented in the inventory 
now include some adjacent intertidal areas treated 
separately in the Estuaries Review (also see below). 

A short key to the inventory 

Inventory sites are numbered and presented in clockwise 
sequence from Land's End. Note, however, that the 
numbering of estuaries in Northern Ireland follows on 
from those in Great Britain. Where data was collected or 
measured from sources other than the Estuaries Review er 
Coastal Review Unit, these sources are identified below. 
Information refers to the period 1988-1990 unless 
otherwise stated. 

Site map 

Sites were selected for inclusion in the Estuaries Review 
and inventory using a dermition of an estuary based on 
that developed by NERC (1975): a partially enclosed area 
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. 

For the inventory only.  ites with a tidal channel longer 
than 2 km or sites with a shore width of over 0.5 km at 
low water along a shoreline greater than 2 km are 
included. The upstream limit is normally taken as the 
Normal Tidal Limit (NTL), ffie upper shoreline limit is an 
interpreted high water mark approximating to the highest 
astronomical tides (EHWS), and seaward limits are net as 
either a 'bay closing line' or 'across mouth' (XM) or an 
'along shore' (AS) set by the low water mark. On sites 
that are not isolated from their neighbours, an arbitrary 
boundary 'between adjacent estuaries' (BAE) has been 
set. usually at the mid-point of the shore between the sites, 
or where the intertidal zone is at its narrowest. Note that 
the low water mark is that shown on 1:50,000 O.S. maps - 

an low water in England and Wales, low water spring 
tides in Scotland. 

The approach used for the Estuaries Review and inventory 
has been to locate a 'core site' of intenidal and subtidal 
habitats. The core site boundary is shown on the site map. 
Fora few estuaries we have, in addition, defined adjacent 
areas of 'associated intertidal' habitat where this is outside 
the inventory estuary mouth but has a functional link to 
the estuary, for example where the area forms part of an 
estuarine structure when considered at larger scale, or 
where there are links through area use by mobile wildlife. 

It is difficult to define standard geographical zones for the 
inclusion of terrestrial habitats associated with estuaries. 
For this reason we have followed the Estuaries Review in 
collating information for an 'associated tenvstrial' zone 
that varies in extent between sites. but which includes 
functional units of maritime-influenced wildlife habitat 
and areas of human use that closely affect the core estuary. 

Estuary size characteristics and description 

Measurements of total area and intertidal area have been 
rounded to the nearest I ha. 

Shore length and dtannel length measurements have been 
rounded to the nearest 0.1 km. 

Tidal ranges have been derived from High and Low Water 
for Mean Spring Tidees for the site closest to the defined 
estuary mouth, from Hewitt & Lees-Spalding. (1988). 

Human population gives numbers of people living in towns 
reaching within I km of the tidal shore, from the results of 
the 1981 population census. Population figures greater 
than 5,000 have been rounded off to the nearest 1,000. 

Water quality descriptions are from the DoE River Quality 
in England and Wales Survey 1991, (National Rivers 
Authority 1991) and the Water Quality Survey of Scotland 
1985 (Scottish Development Department 1987). 

Wildlife features 

All coastal habitat arms are rounded to the nearest I ha. 
Areas for sandfilits and mudflats were not measured 
separately, and am given as a combined figure. Saltmarsh 
areas are derived from NCC's Saltnthrsh survey of Great 
Britain (Bard 1989). 

Aquatic estuarine rontnninities. The classification of 
aquatic estuarine communities - subtidal and intertidal 
marine communities of substrates not vegetated by higher 
plants - was prepared by the Estuaries Review using 
methodology developed by the Marine Nature 
Conservation Review (MNCR). The Estuaries Review 
classification was prepared before completion of all 
relevant survey work by MNCR so this classification 
should be treated as preliminary. It is being developed 
further by MNCR. Information on the presence of these 
benthic communities (rather than the substrates on which 
they occur) was not available during the review for all 
sites, although further work is in progress. The benthic 
plant and animal communities are divided into two broad 
categories: those on soft substrates and those on hard 
substrates. and are further divided into communities 
describable largely on their physicochemical 
characteristics. Some of the communities occur on both 
the intertidal and suNidal pans of estuaries. Communities 
are as follows: 



Soft substrates 

1. Gravel/shell gravel community 

2. Mann beds 

3. Exposed sand community 

4. Clean sand community 

5. Common mussel beds 

6. Horse mussel beds 

7. European oyster beds 

8. Surface algal community 

9. Current-swept sand community 

!O. Sand/muddy sand community 

11. Muddy gravel community 

12. Muddy 'offshore' used community 

13. Normal/variable salinity muddy community 

14. Zostera and Ruppia beds 

15. Variable/reduced salinity mud community 

16. Reduced salinity mud community 

Hard substrates 

17. Exposed rocky shore community 

18. Moderately exposed rocky shore community 

19. Sheltered rocky shore community 

20. Variable salinity rocky shore community 

21. Reduced (variable) salinity rocky shore 
community 

22. Reduced salinity rocky shore community 

23. Sabellaria reef community 

24. Current-exposed sheltered rocky shore 
community 

25. Exposed rock community 

26. Sheltered rock community 

27. Hydrozoan/bryozoan turf community 

28. Slipper limpet beds 

29. Artificial substrata community 

30. Variable salinity rock community 

31. Variable salinity clay community 

32. Reduced (variable) salinity rock community 

33. Reduced salinity rock community 

Birds. Major sources of inforrnatron on wintering waders 
and wildfowl are the WO/MCC/RSPB Birds of Estuaries 
Enquiry (BoEE) co-ordinated by the British Trust for 
Ornithology, and the National Wildfowl Count (NWC) 
operated by the Wildfowl and Wetlands Trust. Information 
in the inventory is calculated from five year peak monthly 
counts for waterfowl for the winters 1986/87 - 1990/91. 
The proportions of international and national populations 
of individual species are shown where these are of 
national or international importance (2I of the relevant 
population except where this value is <50 birds). 

Information for some estuaries or pans of estuaries not 
regularly covered by the BoEE is included from the 
BTO/WSG Winter Shorebird Count from midwinter 
1984/85. Breeding bird data comes from the 
INCC/Seabird Group's Seabird Colony Register and a 
variety of other national. regional and local surveys (see 
Volume I for details). 

Additional wildlife features. Information presented here 
includes: nationally rare plants i.e. those found in fifteen 
or fewer IS km squares in Great Britain (from the Rare 
Plan. Database): Red Data Book (RDB) terrestrial 
invertebrates (from JNCC's Invertebrate Site Register - 
1SR); and a variety of other recorded features of 
conservation interest, for example rare fish, amphibians, 
reptiles and mammals. Note that 'recently recorded' 
species of terrestrial invertebrate have been recorded since 
1970. 

Conservation status 

The presence of both statutory and non-statutory wildlife 
and landscape conservation sites is shown. Known 
proposals for Sites of Special Scientific Interest. National 
Nature Reserves, Local Nature Reserves, 'Ramsar' sites 
and Special Protection Areas are also indicated where 
these were in their final stages of preparation for 
designation during completion of the inventory. 

Abbreviations to the designations are as follows: 

NCR 	Nature Conservation Review site 

GCR 	Geological Conservation Review site 

SSSI (B) Site of Special Scientific Interest (biological) 

SSSI (G) Site of Special Scientific Interest 
(geological and/or geomorphological) 

SSSI (M) Site of Special Scientific Interest (mixed 
biological and geologicaftgeomorphological) 

NNR 	National Nature Reserve 

LNR 	Local Nature Reserve 

Ramsar Wetland of International Importance 
(Rams.; Convention) 

SPA 	Special Protection Area (EC Directive on the 
conservation of wild birds) 

AONB Area of Outstanding Natural Beauty 
(Countryside Commission) 

CWT 	County Wildlife Trust reserve 

RSPB 	Royal Society for the Protection of Birds 
reserve 

ESA 	Environmentally Sensitive Area (MAPF) 

NP 	National Park (England and Wales only) 

WWT 	Wildfowl and Wetlands Trost centre/reserve 

NT 	National Trust land 

NSA 	National Scenic Area (Scotland only) 

HC 	Heritage Coast (Countryside Commission) 

Other 	Marine Nature Reserves, Areas of Special 
Protection, Country Parks etc. 



Human use 

Features of human use data were collected and collated 
largely between February and June 1989 (from a wide 
variety of sources chiefly through members of NCC's 
regional staff with responsibility for conservation 
management for each estuary). Activities listed as 
'Present' and/or 'Proposed' indicate that status only 
during that period. Proposals include both those 
developments subject to consent applications and those 
subject to less formal public discussion and/or 
investigation. When more recent information is available, 
changes since 1989 in present activities or the status of 
proposals are noted in the text, as are major proposals that 
have arisen since 1989. 

Categories of human use. The her chart shows, for each 
broad use category, the percentage of activity types in that 
category known to occur in 1989. For a fuller explanation 
of this analysis see the introductory volume of the 
Inventory. 

Further reading 

Further wading lists selected references containing 
further information on the estuary and its wildlife. Note 
that not all this further reading refers to detailed scientific 
studies, some sources are general or are historical 
descriptions of life on these estuaries or are even part of 
the extensive fictional literature that describes estuaries. 
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The estuaries 

AL. Buck 

Shoop grazing on salanarsh, Traeth Bach. (Photo: Peter Wake!), English Nature) 
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Hayle Estuary 

Ceram grid: SW5538 	District: Penwith 

Review site location 
	 County: Cornwall 	EN region: South-west England 

Description 
The Hayle is a relatively small. sheltered estuary, formed 
from the Mill led valleys of the rivers Hayle and 
Angarrack, and stretching along the shore of St Ives Bay. 
The inner estuary has been largely modified by man. with 
a deep water reservoir of Camsew Pool banded behind 
the central triangular spit, and the storage reservoir of 
Copperhouse Pool to the east. Water quality has been 
classified as grade A, although the estuary is recovering 
born pollution by heavy metals. 

Al low tide much of the estuary is exposed as intertidal 
mudflat, except for part of Camww Pool which retains 
some open water. At the extremes of both arms of the 
estuary there are small areas of saltmarsh, and at Ryan's 
Field there is an area of railings that is occasionally 
flooded by the tide. The salunarshes consist of small areas 

of upper marsh vegetation tnincated by unnatural 
landward transitions of sea walls and the railway. Behind 
Lelant there is an area of dunes. dune grassland and dune 
scrub, with a rich and diverse flora that has developed on 
calcareous blown sand. 

Either side of the mouth them are sandy beaches backed 
by dunes. To the west lies Pooh Kidney Sands, and to the 
east is a complex and extensive sand dune system 
stretching from Mexico Iowans to Gwithian. The dunes 
am composed of calcareous shell sand and show both 
erosional and depositional phases, and there are also large 
exposed blow-outs and dune slacks. The dunes support a 
diverse flora and a rich invenebrate fauna, particularly of 
butterflies and moths. 



• • • • 
No. 2 

1.2 

WSC BoEE I NWC 

Lagoon Rocky 
shears 

Shingle Other Sand 
dimes 

• 
Lowland 
grassland 

7 9 12 15 6 8 2 4 16 10 13 14 

• • • • 

• • • 
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Coastal 
habitats 

Birds 

Area (ha) 

Subtidal Salthath dfan  WW1= 

• • • 
37 19 301 

Conservation status 

• =- major habitat 	II= minor habitat 

Aquatic estuarine communities 

Soft substrate 

Hard substrate 

17 20 24 29 18 19 22'23 30 32 28 27 26 26 33 31 21 

Additional wildlife features 

The nationally rare plants Babington's leek Allhan 
ampeleprosum bahinganni, westem ramping fumitory 

umaria amidenialis and balm-leaved figwort 
Serephularia scoradonia are found within the estuary. 

The invertebrate fauna recently recorded on the estuary 
includes the RDB 2 snail Lymnaea gleam, one 
proposed RDB species and nine Notable species. 

• = designated 	• = proposed 

NCR GCR 111' SSE 
(G) 

SSS1 
(M) 

NNR INR SPA non OVT RSPB ESA NP NT NSA HC 

A large proportion of the estuary is covered by Sites of 
Special Scientific Interest. The Hayle Estuary and 
Carrock Gladden (167 ha) is a biological SSSI, for which 
there is a proposed extension. Gwithian to Mexico 
Towans (371 ha) and Godrevy Head to St Agnes (627 ha) 
are SSSIs for their biological and geological or 
geomorphological interest. Them the two Geological 
Conservation Review sites within the estuary, Upton and 
Gwithian Towans, and Godrevy Point and Strap Rocks. 

The National Trust own land on Godrevy Point. The 
Hayle lies partly within the Cornwall Area of Outstanding 
Natural Beauty, and the Cornwall Trust for Nature 
Conservation have identified dime areas of nature 
conservation interest within the review site: Hayle 
Estuary, Hayle Dunes System, and Lower Red River. 

Wintering birds 

Total waterfowl: 4,640 

1986/87 — 1990/91 data 

4111 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Other: The Hayle is the mast south-westerly estuary 
in Britain, adjacent to bird migration mutes along the 
west coast of Britain. It escapes extremes of weather 
and has a rich and varied bird life for such a small 
estuary. 
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Categories of human use 

so 

Features of human use 

The Hayle has been highly modified by man, with a large 
number of urbanisation/communications activities and sea 
defences along much of the shore. Industrial activities 
include the harbour at Hayle with its resident fishing fleet, 
maintenance dredging, large-scale extraction of sand from 
Upton Towans, small-scale extraction of tin-rich 
sediment, and sand extraction for the golf course. 

Leisure pursuits are numerous and the estuary is heavily 
used for water-based activities such as sailing, power-
boating and water-skiing, and beach recreation occurs 
over most of St Ives Bay. The estuary is also intensively 
used by bird-watchers, especially during autumn 
migrations. 

Exploitation of the natural resources includes fyke-netting 
for eels. bait-digging, grazing of the settings. and turf-
cutting for the golf course. 

In 1989 there were proposals for the Hoyle Harbour Bill, 
an extensive and complex proposal for Hayle Harbour 
which included improving port facilities, leisure barrage 
schemes, dredging, a new mad system, land-claim for the 
building of 600 new houses, and various forms of habitat 
creation. Since 1989 the Hayle Harbour Bill has passed 
through parliament, and there is an agreement for strict 
controls over some recreational activities and bait-digging 
on the estuary. More recent proposals include marram 
grass planting and Spartina control. 

Further reading 
David Bellamy Associates. 1989. Environmental impact 

assessment for the Hoyle Harbour Development. 
David Bellamy Associates, in Association with Sir 
Alexander Gibb and Partners and Andrews Downie 
and Partners. 

Davies, J. 1991. Benthic metier ecosystems in Great 
Britain: a review of current knowledge. Western 
channel and Bristol channel and approaches (MNCR 
Coastal sectors 8 and 9). Nature Conservancy 
Council, CSD report, No. 1,173. (Marine Nature 
Conservation Review Repon, No. MNCR/OR/9) 

Flurnm, D.S.119851. Hayle estuary ornithological survey 
winter 1904185. Unpublished, Nature Conservancy 
Council South-west Region. 

Gill, C. 1989. Surveys of harbours, rim and estuaries in 
southern Britain. The Hayle estuary. (Contractor: Oil 
Pollution Research Unit, Held Studies Council.) 
Nature Conservancy Council, CSD report, No. 1.003. 

Jenkins, A.L., Rigby, C.. & Tregeriza, N. 1985. Hayle 
estuary.. a report on the wildlife and ecology of the 
estuary. Truro, Cornwall Trust for Nature 
Conservation. 

Murphy. R.J. 1974. The ecology of the Hayle saltmarsh: 
its history and present condition. Cornish Studies, 
2:41-44. 

Powell, H.T., Holm, N.A., Knight, SJ.T., & Harvey, R. 
1978. Survey of the littoral zone of the coast of Great 
Britain: repro of the shores of Devon and Cornwall. 
(Contractor: Scottish Marine Biological 
Association/Marine Biological Association Intertidal 
Survey Unit.)Nature Conservancy Council, CSD 
Report, No. 209. 

Radley, G.P. 1988. National sand dune vegetation survey. 
Sire report No. 121 Lelant dunes, Cornwall. 
Peterborough, Nature Conservancy Council. 
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County: Cornwall 	EN region: South-west England 
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Description 
The Gannet is a small estuary lying between the two 
exposed headlands of Pentire Point East and Pentire Point 
West. near Newquay. It is a shallow inlet that has been 
rapidly silting up with sand in recent times, and the river 
channel has been shifting its course and undercutting 
banks, eroding substrates and forming bare sandbanks. 
Water quality in the estuary has been classified as grade 
A. although studies have shown that the estuary contains 
high concentrations of heavy metals, particularly lead. 
Further upstream the catchment of the River Gannet 
drains an old lead mine. 

The largest area of subtidal habitat is at Vugga Cove at 
the mouth of the estuary, where the channel is at its 
deepest. Sheltered by the headlands is Cramock Reach, a 
broad. calcareous sandflat, which is backed by a small 
area of dunes. In the upper parts of the estuary there is an 
extensive area of salunarsh. which has a wide variety of 
pioneer, middle and upper marsh vegetation communities 
and a number of pans and linear creeks. Close to the 
sonnet tidal limit of the Gannet the vegetation shows 
good transitions to freshwater marsh. 
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Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

 

Conservation status 

Aquatic estuarine communities 

Soft substrate 

16 

• • 

  

Hard substrate 

33 

• • 

  

Additional wildlife features 

The invertebrate fauna recently recorded on the estuary 
includes six Notable species. 

• = designated 	• = proposed 

NCR GCR SSSI 
(B) 

5551 
101 

SSSI NNR coo Raw) SPA AONB CWT RSPB ESA NP NT NSA aC Cater 

• 
No. 

Only the westernmost point at the mouth of the 
estuary is covered by a Site of Special 
Scientific Interest, Kelsey Head (228 ha) 
which is an SSSI for its biological interest. The 
Gannet Estuary is a proposed SSSI. Much of 
the land at Crantock Beach is owned by the 
National Trust, and Pentire Point West and the 
Camel Estuary have been identified as areas 
of nature conservation interest by the Cornwall 
Trust for Nature Conservation. 

Conservation status 

   

• • 
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Features of human use 

Leisure activities are the most numerous 
activity present, for there is a large number 
of summer visitors to the caravan parks that 
stretch along most of the south coast of the 
Gannel. Water sports are generally not 
intensive and occur around Crantock Beach 
and Vugga Cove, which are popular with 
surfers. Horse riding affects an area in the 
upper reaches of the estuary, and there is 
also a leisure barrage adjacent to the estuary 
at Newquay. 

Habitat management includes sand 
stabilisation on Crantock Beach dunes by 
planting marram grass and footpath fencing. 

In 1989 proposals for a tidal barrage and 
leisure barrage had recently been dropped. 
Since 1989. a footpath has been constructed 
across intertidal mud in the upper estuary to 
avoid damage by horses. 

Features of human use 

Categories of human use 

Further reading 
Browne, B.E. 1977. Uptake of copper and lead by a 

metal-tolerant isopod Asellus meridian.. 
Freshmater Biology, 7: 235-244. 

Bryan, GM., & Hummerstone, LG. 1978. Heavy metals 
in the burrowing bivalve Scrobicularia platy from 
contaminated and uncontaminated estuaries. 
Journal of the Marine Biological Association of the 
United Kingdom, 58: 793-802. 

Powell, H.T., Holme, NA.. Knight, 	& Harvey, R. 
1978. Survey of the littoral zone of the coast of Great 
Britain: report of the shores of Devon and Cornwall. 
(Contractor. Scottish Marine Biological 
Association/Marine Biological Association Intertidal 
Survey Unit)Nature Conservancy Council, CSIJ 
Report, No. 209. 

Thrr, S. 1950. The Cannel Estuary. Unpublished note by 
the Cornish Biological Records Unit, Redruth. 
Cornwall. 
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Camel Estuary 

Centre grid: SW9375 	District: North Cornwall 

Review site location 
	County: Cornwall 	EN region: South-west England 

Description 
The Camel is the largest and most sheltered inlet on the 
north Cornwall coast It is shallow and sandy. deepening 
only at the mouth, with a narrow channel at low Water 
that meanders from one side of the estuary to the other. 
Water quality has been classified as grade A. 

The Camel has a large range of aquatic estuarine 
communities. and is considered to be of major marine 
biological importance. Aquatic estuarine communities 
present include a variable salinity rock community which 
is considered to be of regional importance, and a valiant 
of the variable salinity rocky shore community which is 
covered by growths of the alga Enteroutorphte At 
Trebetherick there is an extensive area of rocky intertidal 
shore with mussel beds, and at Rock populations of the 
common mussel Mytilus edulis occurs alongside 
populations of the southern species of mussel, M. 
gulloprovineiedis. 

At low water, a large area of the estuary is extensive 
intertidal flats. The outer flats am sandy and very mobile, 
and the innermost flats are muddy and more sheltered, but 
subject to tidal scour. In the small bays and inlets there are 
small patches of saltmarsh. and it is only in the uppermost 
pans of the site that there are mom extensive areas. The 
largest continuous salimarsh has developed at Burniere 
whom the River Amble joins the Camel, and Sparring 
now forms an extensive stand in this part of the estuary. 

On the southern shore of the Camel estuary the railway 
has separated several creeks from the main estuary. one of 
which, Dennis Cove Pool, is now considered a lagoon. On 
the northern shore of the estuary at Rock them is a small 
system of dunes that is slowly accreting. upon which the 
vegetation shows transition to maritime grassland. Of 
further interest are the marshes that have developed along 
the enclosed floodplain of the River Amble, which are a 
valuable habitat for wintering wildfowl. 
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Additional wildlife features 

Three species of nationally rare plant grow on the 
estuary: Babington's leek Allium ampeloprosum 
babingtonii, water germander Teucrium scordium, and 
early meadow-grass Poa infirm. The invertebrate 
fauna recently recorded on the estuary includes two 
notable species. 

The Camel estuary is also a nursery for sea bass 
Dicentrarchus labrar. 

Conservation status 	
• = designated • = proposed 

No. 

Only a small proportion of the estuary is covered by Sites 
of Special Scientific Interest. Amble Marshes 
(57 ha) adjacent to the estuary is a biological SSSI, 
Harbour Cove (75 hal is a geological SSSI, and Rock 
Dunes (68 ha) and Trebetherick Point (21 ha) are SSSIs 
for their biological and geological interest. Within these 
SSSIs are five Geological Conservation Review sites. 

The Camel Estuary is a proposed SSSI, and lies within an 
Area of Outstanding Natural Beauty. Part of the review 
site lies within designated Heritage Coast, and some land 
at Trebetherick is leased by the National Trust. 

In addition Walmsley Bird Sanctuary lies within the 
Amble Marshes SSSI, and Trevore Bay to Stepper Pratt. 
the Camel Estuary, Amble Marshes and Hustyn and 
Grogley Woods have been identified as areas of nature 
conservation interest by the Cornwall Trust for Nature 
Conservation. 
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Features of human use 
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Features of human use 

Leisure activities are numerous but not extensive. There 
are two harbours with moorings at Padstow and 
Wadebridge which are a focus for sailing and wind-
surfing, and there is also a sailing and water-skiing school 
at Rock. Beach recreation is most intensive at Rock, 
Daymer Bay and Harbour Cove. 

Exploitation of the natural resources includes fisheries for 
oysters and mussels, lobster and crab potting, and 
wildfowling. The Camel Trail is a nature trail along the 
estuary which is promoted as a tourist feature. Industrial 
activity on the estuary includes two docks at Wadebridge 
and Padstow which are used primarily for fish and 
shellfish landings, and there are two small boat-building 
yards at Rock and Wadebridge. 

Proposals in 1989 included off-shore tin mining, a tidal 
power barrage across the estuary mouth, a leisure barrage 
at Wadebridge, and a rainbow trout fish farm. There was 
also a proposal for the Wadebridge by-pass road scheme, 
which was under construction in 1992. 

Further reading 

Akers, P. 1987. The wintering birds of the Camel estuary 
1986/87. Than, Cornwall Trust for Nature 
Conservation. 

Beaumont, A.R., Seed, R., & Garcia-Martinez. P. 1989. 
Electrophoretic and morphometric criteria for the 
identification of the mussels Mmilus Mulls and M. 
galloprovincialis. 	Reproduction, genetics and 
distributions of marine organisms, ed. by J.S. Ryland 
and P.A. Tyler, 251-258. Proceedings of the 23rd 
European Marine Biological Symposium. Denmark, 
Olsen and Olsen. 

Bryan, GM., & Hummerstone, L.G. 1978. Heavy metals 
in the burrowing bivalve Scrobicularia plans from 
contaminated and uncontaminated estuaries. Journal 
of the Marine Biological Association of the United 
Kingdom, 58: 793-802. 

Crawford, LC., & Waite, AR. 1987. National sand dune 
vegetation sunrey. Site report No. 18, Rork Dunes. 
Cornwall. Peterborough, Nature Conservancy 
Council. (Contract Surveys, No. 50.) 

Categories of human use 

Fox, P. 1991. Studies within sites of distribution effects of 
shooting on overwintering waterfowl. In: Shooting 
disturbance, a& by D.V. Bell and PJA. Fox. 117-152. 
WWT/BASC report to NCC/RSPB. 

Gill, C., & Mercer, T. 1989. Surveys of harbours, elan and 
estuaries in southern Britain. The Camel estuary. 
(Contractor: Oil Pollution Research Unit, Field 
Studies Council.)Nature Conservancy Council. CSI) 
Report, No. 953. 

Powell, H.T., Hogue, NA.. Knight, SJ.T., & Harvey, R. 
1978. Survey of the littoral zone of the coast of Great 
Britain: report of the shores of Devon and Comwall. 
(Contractor. Scottish Marine Biological 
Association/Marine Biological Association Intertidal 
Survey Unit.) Nature Conservancy Council, CM) 
Report, No. 209. 
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Taw-Torridge Estuary 

Centre grid: 504631 	Districts: North Devon, Tonidge 
County: Devon 	EN region: South-west England 
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Breeding birds: small numbers of ringed plover are 
known to breed on the estuary. 

a 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Description 
The review site is a joint estuary of the rivers Taw and 
Torridge which extends some distance inland beyond the 
towns of Bideford and Barnstaple, and stretches to 
Westward Ho! in the south and to Saunter in the north. 
Water quality within the estuary has been classified as 
grade A. 

The estuary supports a variety of soft and hard substrate-
based aquatic estuarine communities, which includes 
rocky outcrops and sea-walls with algal growths and 
mussel beds, and a reef of Srtbellaria alveolata. 

A large proportion of the estuary is intertidal flats, and 
towards the mouth the foreshore is sandy with areas of 
shingle. In the narrow Torridge the intertidal flats are 
predominantly mud-and-sand, while in the Taw there are 
extensive mudflats and sandbanks which support many 
marine worms and other invertebrates. There are also 
large areas of saltmarsh around Yelland and Penhill which 
show typical zonation of saltmarsh vegetation through 
lower, mid and upper marsh communities. 

In addition there is a lagoon known as Horsey Island pool, 
on the nonhern shore east of the River Caen. 

To the north of the estuary Braunton Burrows is one of 
the largest dune systems in Britain, reaching 30m high in 
places and with an extensive system of flooded slacks, 
grassland and scrub. To the south of the estuary mouth are 
the low-lying dunes of Northam Burrows, which lie 
behind a sandflat and cobble ridge. Both areas of sand 
dunes support a variety of flowering and lower plants, and 
invertebrates, which include several uncommon or rare 
species. 

The Taw-Torridge is also known to support several 
species of fish, such as bass, salmon, sea trout and eel, 
and it is also a known focal point of bird migration routes 
down the west coast of Britain. The estuary regularly 
supports nationally important populations of two species 
of wintering waterfowl. 

Wildlife features 

Coastal 
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Additional wildlife features 

Three nationally rare plants grow on the Taw-Torridge: 
the shore dock Rumex 'poem-is. water germander 
Teurrium scordium and sea stock Manhiola sinuara. 

The invertebrate fauna recently recorded within the 
estuary includes the RDB 1 sandbowl snail Cannella 
arenaria, the RDB 2 beetle Dicronychus equiseti, the 
moth Monochroa elongella and the flies Myopa vicaria 
and Synonham mail, the RDB 3 fly Linnaemya canna 
and 58 Notable species. 

The estuary is also a major nursery for sea bass 
Direnrrarchar labrav, and otters regularly feed and breed 
within the site. 

Conservation status 	
• = designated • = proposed 

No. 

Much of the estuary is covered by Sites of Special 
Scientific Interest. Fremington Quay Cliffs (1I ha) and 
Westward Ho! Cliffs (34 ha) are geological SSSIs, and 
Taw-Tonidge Estuary (1,336 ha), Northam Burrows 
(420 ha), Saunton to Baggy Point Cliffs (153 ha) and 
Braunton Burrows (1,357 ha) are SSSIs for their 
biological, geological and/or geomorphological interest. 
Braunton Burrows is also a National Nature Reserve in 
part, a Nat= Conservation Review site and has been 
designated by UNESCO as a Biosphere Reserve. 

Within the SSSIs there are eight Geological Conservation 
Review sites: Croyde-Saunton Coast, Downend, Braunton 
Burrows. Westward Ho! Cobble Ridge, Westward Ho! 
Cliffs, Westward Ho!, Fremington Quay, and Fremington 
Quay South. 

In addition the RSPB have a reserve at Islay Marshes and 
the National Trust own land at Burrough Farm new 
Northam. There is also a Country Park at Northam 
Burrows, and the Tarka Trail Country Park runs along the 
southern shores of the Taw. 

The mouth of the estuary has been designated as an Area 
of Outstanding Natural Beauty, and is considered by 
Devon County Council as a Coastal Protection Area. The 
DCC have also declared the entire estuary a Nature 
Conservation Zone, and the lower reaches of the Torridge 
around Northam Burrows an Area of Great Landscape 
Value. 
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Features of human use 
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Categories of human use 

ni 

Features of human use 

Leisure activities are numerous and are particularly 
intensive in summer, when there is an increased 
population of tourists. Water-based sports such as sailing, 
wind-surfing, water-skiing and surfing generally occur 
around the mouth of the estuary and along the sea front, 
where there is a yacht club at Instow and various 
moorings at Barnstaple. Appledore and Bideford. Beach 
recreation. sand-yachting, horse-riding and other land-
based pursuits mom often occur on the sandy shores along 
the sea front and at Instow. 

Exploitation of the natural resources include grazing of 
pans of the sahmarsh and sand dunes. oyster and mussel 
fisheries. bait-digging and collection of mussels fm bait. 
Wildfowlers shoot over pans of the estuary. namely on 
either side of the mouth of the River Caen rtal an area 
north of Hollowcombe. In total around 300 ha are shot 
°VC!. 

Industrial activities include harbours at Appledore. 
Bideford. Barnstaple and an oil jetty at Yelland. and there 
am ship and boat building/repair yards at Appledore and 
Watenown. Sediment extraction and maintenance 
dredging also occur. In addition Braunton Burrows is used 
for military exercises. 

Proposals in 1989 included a holiday village at Yelland, 
land-claim for housing and carparks at Appledore, 
Bideford and the marina at Yelland, a rainbow trout fish 
farm and a mussel fishery, and beach feeding south of the 
estuary mouth. 
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Further reading 
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seaweed as an indicator of heavy metals in estuaries in 
south-west England. Journal of the Marine Biological 
Association of the United Kingdom, 53: 705-720. 

Davies, J. 1991. Bent is marine ecosystems in Great 
Britain: a review of current knowledge. Westem 
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Peterborough, Joint Nature Conservation Committee. 
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Nature Conservancy Council, CSD report, No. 1,002. 
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Advancement of Science, 108: 37-60. 
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Blue Anchor Bay 

Description 
Stretching eastwards from the town of Minehead is 	 Blue Anchor Bay is of geomorphological interest as it 
Blue Anchor Bay, a large area of intertidal mud and 	 forms part of a series of well-developed intertidal shore 
shingle. On the foreshore at Minehead there is a parch of 	platforms which vary from 200 metres to 600 metres in 
shingle and a small sandy beach which is under pressure 	width. which are an unusual feature in a nuerotidal 
from large numbers of visitors in summer. There is also a 	environment. 
small mudflat and a submarine forest close to low water 
mark in the northernmost pan of the estuary. and a small 
area of flat rocky shore continues eastwards from the 
review site. 
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A small area of the site 's covered by Blue Anchor to 
Lilstock Coast geological Site of Special Scientific 
Interest (743 ha). which extends eastwards beyond the 
review site. The SSSI contains three Geological 
Conservation Review sites. 

   

5.2 



Human activities 

/5  
• 

Coast perfection & sea defences 
Linclr defences 
Train, walls 
Gwyn. 
Brushwood fences 
Sp.ra P.a., 
Marram gram planting 

Parrege schemes 
Weirs & barrages . river inavement 
storm surge barrages 
Water storage Ku,. & hunts 
Leisure barrages 

Power generation 

Import/ex,irt jetties 1power fela...,  

Industrial, port & related development 
• Duck. pn & harbow facilities 

W.f.-none industries 
Chemical Mdustries 
Ship & boat huilding 
Men 

Extras-Pon & processing of nailing gas & of 
Bplovion 
P.lunion 
Itig & platform consmoion 
Pipeline oonsmvion 
Pipeline inaallation 
Import/export jenie, single-poku mooring 
Oil 	nerim 
Mothball, of rigs & team% 

Military activities 
• Overflying by military aim. 

Others 

Waste discharge 

• 
Domestic waste disposal 
Sew, discharge & ourfalls 

• h. 
12,11,ish tips 
Indasuial & agricol.al waste discharge 
Thermal diutargenPnwer `tahen. 
Dredge spoil

di  Accidents/ 	schbarges 
'Ser. eron TraIrine 
Waste incineramrs 
Others 

Sediment enraction 

• 
Capital dredging 
Maintenance dredging 

• 
Commercial estuarine aggregates extraefion 
Commcmial tenrnal aggrems extraction 

Hard-rock quarrying 

Transport & communketions 
Airpans & helipads 
"funnels. bridges & aqueducts 
Causeway, fords 

Urbanisation 
Land-clalm loran 	g& , 

Education & scientific research 
• Sampling spetimen .1Iection & observation 

Nature rail, ulterpretotive facilitie. 

• 
• 

• 

• 
•  

Tourism & recreation 

aaninnim moo, 
Dmehy & hoed pads 

 rw 
Aguali,basell trocahon 

PowerNoine & water,dime 
lei,Ling 

• 
Sailhounl, & wind-surf, 
SCUBA & spde., 
Cmocine 

Ilw 
• 
• 

-1,x.i,i b.onpqleisure Nu, 
MO, 

• 
• 

011. non-entnnwrcial fishing 
Bathing& emend hoeh recrainv 

rerremrial & intertidal-hee.al recreation 
• 
• 

Wallung. MOW, dsg walk, 
Boll-watching 

• 
Sulkl, :wilting 
•IWI) & mal-hilting 

• 
Car .1nd-racing 

• 

C.' 	hgln mmmh 

WIktfonling & hunting 
• 
• Other Mionne-related activate, 

flakicollecting 
• tkeeee & Poen^ krem.n ormemoi 

Ilydroult,red 
• Mtn 

Commercial fisheries 
Fish-nenine & trawling 
Ilyke-nening for eels 

• HAI trap. & other foced devices & nets 
Crustacea 
Molluscs - Hand-p..1 mile 

Otedelng 
llydraulie dredging 

Cultivation of living resource 
Sahmarsh gra,* 
,and dune grar, 

FA !arm, 
Sht115. famine 

Boum de ray cultivation 
Sippenfed ,ultivolinn 

l-nntacca form, 
Need. for roofing 

I Mc, 

Management & killing of Idols & mammals 

I, illMg n1 hrds 
Adull fish-eating bird. 
Mat Mal-P.:eine hints 
Oull. 
time 

Wildlife habitat management 

Ilahltat "canon& re.tneulm 
Nlanne 
Imend.1 

• itakal mamement 

• Olhers 

5.3 



Features of human use 

Features of human use 

Leisure activities are the most numerous activities present, 
and both Dunster Beach and Blue Anchor Beach am 
heavily used during the summer mason. Sailing occurs 
from the harbour and moorings at Minehead out to the 
west of the site, and them are coastline mates in summer 
and some angling. Bird-watching, trial-biking and horse-
riding also occur but are not intensive. 

Exploitation of the natural resources includes occasional 
wildfowling by locals, and some bait-digging and boulder 
turning for crabs. The shore is also used for field studies 
and marine archaeology. 

Other activities include periodic dredging of the harbour, 
extraction of shingle from Dunster beach for budding, and 
occasional beach feeding to counteract long-shore drift. In 
1989 a recent proposal for a tidal power barrage had been 
dropped. 

Categories of human use 

Further reading 
Bassindale, R. 1941. Studies on the biology of the Bristol 

Channel. IV. The invertebrate fauna of the southern 
shores of the Bristol Channel and Severn Estuary. 
Proceedings of the Bristol Naturalist's &Rim, 
4: 143-201. 

Boyden. C.R., & Little, C. 1973. Faunal distributions in 
soft sedirmots of the Severn estuary. Estuarine and 
Coastal Marine Science, 203-223. 

Boyden, C.R., Crothers, J.H.. Little, C., & Mettam, C. 
1977. The intertidal invertebrate fauna of the Severn 
estuary. Field Studies, 4: 477-554. 

Crothers. J.H. 1976. On the distribution of some common 
animals and plants along the rocky shores of west 
Somerset. Field Studies, 4: 369-389. 

Hiscock, K. 1981. South West Britain sublittoral survey. 
Final report. (Contractor: Pollution Research Unit, 
Field Studies Council, Pembroke, Dyfed.) 
Nature Conservancy Council, CSD Report, No. 327. 
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County: Somerset 	EN region: South-west England 

Review site location 
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Coastal 
habitats 

Area (ha) 

• • • • • • 
4,660 • = major habitat 	• = minor habitat 1,382 487 

• • 
Subtidal Saltmarsh Sendflats Mudd. Sand 

dunes 
Rocky 
shahs 

Shingk Lowland 
grassland 

Lagoon Other 
(cliff) 

• • 

Description 
The estuary of the River Parrett flows into the arc of 
coastline known as Bridgwater Bay. and lies adjacent to 
the Severn Estuary review site. The River Parrett is the 
main freshwater source for Bridgwater Bay. The water 
quality of its upper tidal limits has hem classified as 
grade A, and its lower reaches together with the Bay as 
grade B. 

At low tide the narrow channel of the River Parrett 
meanders across a broad intertidal flat of silt and clay, 
which is highly mobile but receives a degree of protection 
from erosive currents by the peninsula of Brew Down. At 
the mouth of the river there is a spit, and saltmarsh has 
developed along the seaward side of the spit and inside 
the mouth of the river. Spartina dominates the marsh 
vegetation and is still spreading, but there is also some 
grazed mid-upper marsh vegetation. In addition there is a 
patch of saltmarsh at Berrow. 

In the north of the site a snip of sandflat fronts the shore, 
behind which dunes extend from Burnham-on-Sea to 
Breast The dunes are varied with fore-, grey and yellow 
dunes with a range of dune vegetation which includes 

Wildlife features 

slacks, grassland and saltmarsh vegetation. This dune 
system has an extremely rich flora with some uncommon 
plant species, and it is also rich in invertebrates. In the 
south-west of the dunes at Berrow a large lagoon has 
developed on saltmarsh that became enclosed by dunes in 
the early 1900s. The lagoon has same maritime influence 
but flooding by ma-water is very infrequent, and the 
lagoon is becoming increasingly freshwater. 

To the west of the mouth of the River Patron there is a 
large-pebbled shingle beach, with a series of shingle 
ridges that are active. Landward of these ridges the 
shingle nom shows full succession from pioneer 
communities to tenth, and is known to be rich in lichens. 

Bridgwater Bay regularly supports nationally important 
populations of two species of wintering waterfowl and an 
internationally important population of dunlin. The 
estuary forms an integral part of the Severn Estuary 
complex, and the Somerset Levels inland of the estuary 
offer alternative feeding grounds for waders and 
wildfowl. 

Aquatic estuarine communities 

Information unavailable. 

Birds 

Wintering birds 

Total waterfowl: 21,900 

% International population % National population 

dunlin 1% 	x 	3.3% 

	

shelduck 	2.2% 

	

grey plover 	1.7% 

1986/87 — 1990/91 data 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Other: the estuary is known to regularly support an internationally important flock of moulting shelduck. 
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Conservation status 

Additional wildlife features 

Too nationally rare plants are found on the estuary: the 
round-headed club-rush Scnpus holnschru•mts and the 
long-stalked orache Mriplex longipes. In addition the 
nationally ram white rockrose Helianthemum apenninum 

and Somerset hair grass Koeleria vallesiana have been 

Conservation status 

recorded from Brean Down adjacent to the estuary. 

The invertebrate fauna recently recorded on the estuary 
includes the ROB 3 beetle Rhviius diont. one proposed 
RDB species and 55 Notable species. 

• v. designated 	• = propcmd 

No. 

Much of the estuary is covered by Skes of Special 
Scientific Interest. Bridgwater Bay (3.570 ha) is a 
biological SSSI, National Nature Reserve and Nature 
Conservation Review site, and Berrow Dunes is a 
biological SSSI (200 ha) of which pan is a Nature 
Conservation Review site. Adjacent to the estuary is 
Brean Down (65 ha), which is an SSSI for its biological 
and geological interest. It is also an NCR and Geological 
Conservation Review site, and pan of Brean Down is 
owned by the National Trust. It is also covered by a Wild 
Birds Sanctuary Order. 

Bridgwater Bay has been designated as a Ramsar site, and 
forms part of the proposed Severn Estuary Special 
Protection Area and Ramsay site. 
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Features of human use 

Leisure and recreation activities are numerous and north 
of Borrow there is considerable pressure from visitors in 
summer. Water-based pursuits include power-boating and 
sailing in the mouth of the Parrett. and there are wharfs 
and moorings at Combwich. Dunball and on the Brue. 
Bridgwater dock is now used as a manna. Beach 
recreation is most intensive from Berrow to Bre-an. and 
the sandflats are a focus for sand-racing, sand-yachting, 
4WD and horse-riding. 

Exploitation of the natural resources includes grazing of 
some areas of saltmarsh, fishing for eels and Crustacers 
and bait-digging on Bereow shore. Them are two 
wildfowling clubs which shoot over areas of the estuary 
1135 ha in totalL but not intensively. Industrial activities 
include the power station at Hinkley Point, dredging to 
maintain access to Dunball wharf, and extraction of small 
quantities of gravel from Borrow dunes. 

In 1989 there were proposals for wharfs at Combwich and 
Hinkley Point which would involve maintenance 
dredging. a tidal barrage stretching across from Brean 
Down, and a road scheme for the Bridgwater North 
Orbital Route. 

Categories of human use 
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Severn Estuary 
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Description 
The Severn is one of the largest estuaries in Britain. 
flowing past the cities of Bristol, Cardiff. Gloucester and 
Newport, and is adjacent to the Bridgwater Bay review 
site. The Severn Estuary receives its main freshwater 
input from the rivers Wye, Usk, Severn and Avon, and 
water quality varies within the estuary between grades A 
and B. The Severn has the second largest tidal range in 
the world, and consequently is very turbulent; it is 
estimated that the estuary carries 10 million tons of 
suspended sediments on spring tides. 

A high proportion of the estuary is subtidal. with a variety 
of aquatic estuarine communities present that include the 
only extensive subtidal Sabellerio alrentata reef in 
Britain. The broad intertidal flats consist of unstable sand 
on the inner and outer areas, with muddy flats on the 
upper shores and further upstream. These intertidal flats 
support high densities of invertebrates. There is also a 
wide variety of invertebrate species on the intertidal rock 
platforms on the southern shores around Severn Beach 
and the bays south of Pooishead. 

Wildlife features 

Large areas of saltmarsh fringe the estuary, which are 
mostly grazed and contain a range of vegetation 
communities, with both gradual and stepped transitions 
between bare mudflat and upper marsh, which in places 
have some highly saline drying pans. Sportina is abundant 
on the sward fringes. Other habitats around the estuary 
include the low-lying pastures around Slimbridge, and the 
Gwent levels. These latter lowlands between Cardiff and 
Chepstow are the result of land-claim. and form an 
extensive area of wet pasture drained by an ordered 
network of ditches. Rich in plant species and 
communities, they have diverse aquatic invertebrate 
communities with many nationally rare or notable species. 

In addition the Severn Estuary is known to support more 
than 80 species of fish, which include seven different 
species of migratory fish, more than any other British 
estuary. It also has the largest eel run in the country. The 
Severn also regularly supports very large populations of 
wintering waterfowl, which include populations of five 
species of international importance and eleven species of 
national importance. 
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Birds 

Wintering birds 

Total waterfowl. 64,200 

1986/87 - 1990/91 data 

 

Bs,EE I NWC I WSC 

   

   

% International population % 

dunlin 3.5% 

gadwall 2.6% NI 	 

redshank 2.4% I. 	 

&wick's swan 1.6% EL  

European white-fronted goose 1.1% 

	

grey plover 
  4)111-1  

	

curlew 	13.6% 

	

pochard 
	

1 3.6% 

	

shelduck 
	

X244 

teal 

	

pintail 
	

1.8% 

	

tufted duck 
	

1.7% 

	

wigeon 	1.7% 

	

knot 
	

1.4% 

ringed plover 1 1.1% 

	

shoveler 	I% 

1 57.2% 

nrm1i1111 
.11'11` 
Wintering species assemblage 

(Spp. forming >5% assemblage shown separately ) 

mind population 

13.5% 

4.1% 

Breeding birds: moderate-sired colonies of herring gull and lesser black-backed gull and small colonies of greater 
black-backed gull are known to breed wi bin the estuary. In addition moderate numbers of lapwing and redshank and 
small numbers of snipe, curlew, oysterca cher and ringed plover breed on the grasslands around the Severn. 
Other: there is a large gull roost on the Taff/Ely, and the Severn is known to be of great importerce for migrant waders: 
ringed plover and dunl in are abundant in spring and autumn, and there is a large spring passage of whimbrel. 

Additional wildlife features 

Two nationally rare plants grow within the estuary: the 
wild leek Allium arnpeloprasum which is found on rocks, 
and goldilocks Aster linosyris which grows on the cliffs in 
the south-west of the site. There are also many known 
populations of nationally uaree species of plant within 
the estuary. The invertebrate fauna recently recorded on 
the estuary includes the proposed RDB 3 beetle Agranes 
.sordidus and nine Notable species. In addition the RDB 2 
small eggar moth Eriogaster lanestris, the RDB 3 beede 

Macronychus quadrauherculams and the fly 
Haemampoia bigon, and sixteen Notable species have 
been recorded from sites adjacent to the estuary. 

The Severn supports populations of the nationally rare 
fish Allis shad Alma alma and Twaite shad Mona flake, 
and there is also a winter migration of sea bass 
Dicentrarchus Mara.r through the estuary. 
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Conservation status 
• = designated 	• = proposed 

Much of the estuary is covered by two Sites of Special 
Scientific Interest, namely the Upper Severn Estuary 
biological SSSI (1,437 ha), and the Seven) Estuary 
(15,950 ha) which is an SSSI for its biological, geological 
and geornorphological interest. There are a further ten 
biological SSSIs on the estuary: Cwm Cydfin, Leckwith 
(6 ha): Taff/Ely Estuary (9,165 ha): Nash and Goldcliff 
(954 ha), Whitson (938 ha), Redwick and LIandevenny 
(940 ha) and Magor and Undy (587 ha) subsites of the 
Gwent Levels: River Wye (200 ha): Pierce Alcove and 
Piercefield Woods (80 ha); Pennsylvania Fields. Sedbury 
(27 ha); and Uphill Cliff (19 ha). Uphill Cliff is partly 
managed as a Local Nature Reserve. 

55515 designated for their biological, geological and 
geomorphological interest include Penarth Coast (93 ha): 
Blackcliff-Wyndcliff (119 ha); Lower Wye Gorge (29 ha): 
Avon Gorge (155 ha) of which part is a National Nature 
Reserve: Middle Hope (94 ha): and Breen Down (65 ha). 
Geological SSSIs include Rhymney River Section (2 ha): 
Garden Cliff (5 ha); Paton Passage (5 ha); Aust Cliff 
(8 ha); Portishead Pier to Black Nore (72 ha); Clevedon 
Shore (0.4 ha) and Spring Cove Cliffs (2 ha). There is a 
proposal to designate an SSSI at Lydney. 

Of the SSSIs listed above Uphill Cliff and Breen Down, 
Avon Gorge. Severn Estuary and Upper Severn Estuary 
are Nature Conservation Review sites, and there are 

seventeen Geological Conservation Review sites: 
Lavemock to Penarth. Lydney, River Wye at Lancaut, 
Garden Cliff, Toes Point, Aust Cliff which has interest in 
three GCR blocks, Portishead. Portishead Point, 
Portishead Pier Section, Clevedon Shore, Middle Hope 
and Spring Cove which each have interest in two GCR 
blocks. and Breen Down. 

In addition Middle Hope and Blake's Pools are Avon 
Wildlife Trust reserves, part of the Lower Wye Gorge 
SSSI is managed as a reserve by the Gloucestershire Trust 
foe Nature Conservation, and the Glamorgan Wildlife 
Trust have a reserve on the Penarth Coast. The National 
Trust own land on Breen Down, Avon Gorge, Middle 
Hope and Portishead Pier to Black Nore, and the 
Wildfowl and Wetlands Trust have a reserve at 
Slimbridge. 

The Wye Valley is an Area of Outstanding Natural 
Beauty. and the Upper Severn Estuary hoc been 
designated a Special Protection Area and Ramsar site. 
There are proposals to extend the SPA and Ramsar site to 
include the whole of the estuary and Bridgwater Bay. 
Other protected sites include the island of Hat Holm. 
which is managed as a Local Nature Reserve, Breen 
Down Sanctuary, which is covered by a Wild Birds Order. 
and common land on the south side of the River Avon. 
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Features of human use 

= urban/industrial shore 

A = large industrial complex 

♦ = small industry 

• = large dock complex 

• = small dock 

= leisure 

MI = manna 

Sharpness 

Features of human use 

Leisure pursuits are most numerous, and take place within 
several localities within the estuary. There are several 

around 
 areas of moorings, sailing clubs and dinghy 

parks o 	the site which are the main centres for 
sailing. Power-boating, water-skiing and canoeing occur 
at Penarth, along the River Wye and at Beachley on the 
westem side of its mouth. Beach recreation is most 
intensive at Weston-super-Mare, Penarth, Clevedon and 
Portishead. and trial-biking, sand-racing and horse-riding 
are also known to occur at Weston-super-Mare. 

The Severn is a highly urbanised and industrialised 
estuary, with large industrial complexes at Avonmouth 
and Cardiff which include chemical and metal industries. 
and a large chemical works at Newport. There are power 
stations at Oldbury and Uskrnouth, and smaller industries 
at Sharpness, Newport, Cardiff and Uphill. Cardiff, 
Avonmouth and the Royal Portbury Dock west of the 
mouth of the Avon are the sites of large dock complexes. 
and them are smaller docks at Sharpness and Lydney. 
More recently test drilling in connection with the Second 
Severn Crossing has taken place. 

Exploitation of the natural resources includes commercial 

shrimp fishing and fishing for salmon using putchers, lava 
nets, draught nets and bag nets. The Severn also supports 
an important eel fishery. Many of the sallmarshes around 
the estuary are grazed, at least in part. Eight wildfawling 
clubs shoot over the estuary and there are four areas 
where there is non-club shooting. In total approximately 
38 km shoreline and 2,040 ha intertidal area are shot over.  
Clevedon and District Wddfowlers have a refuge along 
2 km of shoreline and a hard weather refuge of 24 ha. 

In 1989 there were numerous proposals around the 
estuary, which included various forms of sea defences, 
two tidal power barrage schemes, leisure barrages at 
Newport and Cardiff Bay. three major road schemes, and 
marinas at Lydney docks, Podishead, Brean Down, 
Potion and Uskmouth. Many of these proposals would 
involve some measure of land claim. Since 1989 there 
have been further proposals which include a major marina 
and hotel complex on Birnbeck Island, Weston-supe, 
Mare; a power station at Avonmouth; a new sewage 
treatment works close to Uphill; and a cable-stay bridge 
to carry a conveyor belt across the River Avon near 
Avonmouth. 
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Categories of human use 
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Thaw Estuary 

Centre grid: ST0366 	District: Vale of Glamorgan 

Review site location 
	County: South Glamorgan 	CCW region: South Wales 

Description 
This former estuary of the River Thaw has a history of 
extensive land-claim. Once a small port named Pleasant 
Harbour, the building of the Aberthaw A and B power 
stations in the 1960s resulted in the destruction of much 
of the estuary. Today the river channel is no longer tidal, 
and with virtually no subtidal habitat this estuarine site is 
an intertidal flat along the shore. Water quality has been 
classified as grade A. 

The east of the site is dominated by a highly dynamic 
shingle spit, which is frequently being breached and 
rebuilt. Parts of the shingle are vegetated with a range of 
plant communities, that are influenced by sand and the 
saltmarsh which has been enclosed by the shingle. This 
small area of saltmarsh on Watch House Beach, which 
was formerly more extensive prior to the erection of the 

sea walls. is botanically diverse with low-mid marsh 
vegetation and a transition to sand dune. The sahmarsh 
surrounds a lagoon that is known to support a rich 
invertebrate fauna. There are further relict sand dunes and 
limestone cliffs towards Watch House Point. 

To the west in Limped Bay. the estuary is dominated by 
extensive rocky outcrops interspersed with sandflat. 

Despite its small size the Thaw Estuary supports a wide 
range of habitats and is rich in plant and invertebrate 
species, which include several invedebrates that are of 
limited distribution within the county. In winter the Thaw 
is also used by fair numbers of wintering wildfowl, and is 
known to suppod small numbers of breeding ringed 
plover. 
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Breeding birds: a small number of ringed plover are 
known to breed on the estuary. 
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• = County wildlife Mist 

Wildlife features 

Birds Aquatic estuarine communities 

Information unavailable. 

Additional wildlife features 

The invertebrate fauna recently recorded on the estuary 
includes three notable species. In addition, the green 
flatworm Convoluta rofscoffensis is found on the shingle 
beach, and is only known from one other locality in 
the U.K. 

Conservation status 	
• = designated • = proposed 

No, 

The eastern pan of the estuary has been designated as the 
Aberthaw Coast biological Site of Special Scientific 
Interest (68 ha), and the Glamorgan Wildlife Trust 
manages a reserve at Abenhaw. 
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Features of human use 

Watch House 
Beach 

= urhanAndustrial shore 

= leisure 

• = industry 

How land-claim has affected the shape of the Thaw 

1859 

Features of human use 

In 1989 there were very,  few activities occurring on the 
Thaw Estuary. Historically the estuary was a port used as 
a centre for exporting agricultural produce and lime, but it 
is now dominated by Aberthaw A and B coal-fired power 
stations. The estuary is also used for the tipping of 
pulverised fuel ash, and there is a cement works to the 
north of the site. 

Recreation and leisure pursuits include walking and bird-
watching over the whole estuary, and competition angling 
occurs in the cooling water effluent from the power 
stations. In 1989 there was also a habitat citation scheme 
to develop the lagoon on Watch House Beach. 

Land-claim 

Once a small port named Pleasant Harbour. the building 
of the Abenhaw A and B power stations in the 1960s and 
associated sea wall resulted in the loss of much of the 
estuary to land-claim. Subsequently areas have been 
infilled by tipping. 

Further reading 
Burd, F. 1987. Saltmarsh survey of Great Britain. County 

report, Mid and South Glamorgan. Unpublished. 
Nature Conservancy Council. 

Cryer, M., Whittle. G.N., & Williams, R. 1987. The 
impact of bait collection by anglers on marine 
invertebrates. Biological Conservation, 42: 83-93. 

Sneddon. P., & Randall, R.E. In prep. Shingle survey of 
Great Britain. Appendix I. Shingle sires in Wales. 
Peterborough, Joint Nature Conservation Committee. 
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Ogmore Estuary 
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Review site location 
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Description 
The Ogmore is a small, shallow estuary that discharges 
across a sandy beach into the sea. Its mouth is marked by 
a shingle bank covered by sand, behind which lies the 
extensive sand dune system of Merthyr Ma. Warren. 
The review site extends from The Mats at Ogmore-by-Sea 
to Newton Point on the westem shore. Water quality 
throughout the estuary has been classified as grade A. 

The channel of the Ogmore River has narrow intertidal 
flats along its lower reaches. which are predominantly 
sandy and flanked by saltmarsh. The greater proportion of 
saltmarsh lies along the northern shore of the river, and 
the vegetation has a good range of saltmarsh 
communities. Them is a succession from strandline and 
pioneer vegetation through low, mid and upper marsh 

communitiro, and on the northern edge of the saltmarsh 
there is a transition to the sand dunes of Merthyr Mawr 
Warren. 

Merthyr Mawr Warren is one of the last remaining 
extensive sand dune systems on the coast of Mid 
Glamorgan. The dunes are still accreting. and include 
steep mobile dunes. fixed dunes and dune slacks, and 
support a rich flora and invertebrate fauna. 

The outer reaches of the estuary consist of the broad 
sandy beach of Traeth yr Afon, which has extensive areas 
of intertidal rock in its western pans and terminates in a 
small patch of intenidal shingle in the shelter of 
Newton Point. 
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Breeding birds: small numbers of ringed plover are 
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Wildlife features 

Birds Aquatic estuarine communities 

Information unavailable. 

Additional wildlife features 

The nationally rare plant shore dock Rumen rupearis has 
been recorded in the dunes. 

The invertebrate fauna recently recorded on Merthyr 
Mawr adjacent to the estuary includes the RDB 2 beetle 
Ceutorhynchus pilosellus. which has been found on only 
one other site in Britain, the RDB 3 beetle Anisarya 
fuscula. one proposed RDB species and eleven 
Notable species. 

Conservation status 	
• = designated • = proposed 

No. 

Much of the estuary is covered by Merthyr Mawr Warren 
biological Site of Special Scientific Interest (344 ha), and 
Sutton Flats (32 ha) geological SSSI which is also a 
Geological Conservation Review site. The Ogmore 
Estuary lies within the Glamorgan Heritage Coast. 
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Features of human use 

Features of human use 

In 1989 there were very few activities on the estuary. 
Leisure pursuits were widespread, for the dunes are very 
popular with walkers and are occasionally used for 4WD 
and trial-biking. Angling is concentrated at the mouth of 
the estuary. 

Exploitation of the natural resources was limited but 
includes grazing of the sallmarsh, and a field studies 
centre were using the area for educational studies. 

In 1988 parts of the saltmarsh and the dunes were 
modified by the entrenchment of a new feeder pipe to the 
Sewage Treatment Works at Penybont. This has since 
been buried and the sand dunes rebuilt over the top. In 
addition there was a housing development to the west of 
the site involving around 6 ha of land-claim within the 
dunes. 

Further reading 
Bud, F. 1987. Sahniarsh survey aj Great Britain. County 

report. Mid and South Glamorgan. Unpublished, 
Nature Conservancy Council. 

Corner, 1. 1990. Some uncommon beetles captured at 
Merthyr Mawr Warren. Glamorganshire. 
Entomologist's Monthly Magazine, 126: 32. 

Jones. P.S. 1989. National sand dune vegetation survey. 
Site report No. 43: Merthyr Mawr. Peterborough, 
Nature Conservancy Council. 

Southern, EJ., Randerson, PE, Williams. A.T.. & Dixon, 
1. 1985. Ecological effects of recreation at Merthyr 
Mawr dunes, South Wales. 1,6 Sand dunes and their 
management. ed. by P. Doody, 217-238. Peterborough. 
Nature Conservancy Council. (Focus on nature 
conservation, Na. 13.) 
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Afan Estuary 
a.k.a. Port Talbot 

Review ske location 

Centre grid: SS7588 	District Port Tall. 
County: West Glamorgan CCW legion: South Wales 

  

Description 
This estuary is a small tidal channel at the lower reaches 	Margam Burrows sand dune system to the south. Water 
of the Alan river, which flows pasta heavily urbanised 	quality in the estuary has been classified as grade A. 
and industrial area and through large jetties at the estuary 
mouth before flowing into Swansea Bay. The coastline is 	At low tide the estuary is a narrow channel flanked by 
dominated by the Port Talbot dock complex and a large 	narrow swainats which broaden towards the mouth. The 
steelworks which was built on what was once extensive 	estuary regularly supports a small population of wintering 
sand dunes. effectively isolating the estuary from the 	waterfowl. 
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Information unavailable. 

Birds 

Additional wildlife features 

A small population of the nationally rare plant sea stock 
Matthiola sinuata has been recorded in the docks. 

Features of human use 

There are very few activities on this estuary, which has 
been highly modified by man and is now 100% bounded 
by linear defences. The Afan is dominated by the Port 
Talbot dock complex which has large jetties at the mouth 
of the estuary, and the Port Talbot steelworks at Margam 
immediately south of the estuary. Industrial wastes, which 
include hot water emissions, are discharged into the Afan. 

Conservation status 	 Further reading 
There are no protected sites on this estuary. Jones, P. 1989. National sand dune vegetation survey. Sire 

report No. 44. Margam Burrows. Peterborough. 
Nature Conservancy Council. 

Shackley, S.E. 1981. The intertidal soft sediments and 
their macrofauna in the greater Swansea Bay area 
(Worm's Head to Nash Point), South Wales. Estuarine 
and Coastal Shell Science, 12: 535-548. 
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Neath Estuary 
a.k.a. Nedd Estuary 

Resin site location 

Centre grid: SS7292 	Districts: Neagh, Port Talbot. Swansea 
County: West Glamorgan CCW region: South Wales 

  

Total area 
thth 

Intertidal 
area Om) 

Shore 
length Outt) 

Channel 
length Out0 

Tidal range 
1.1 

tkontorph. 
1YPe 

Human 
population 

1.129 1.079 26.9 10.6 8.6 Rs. 49.000 

Description 
The River Neath flows across she rocks of the South 
Wales coalfields and into the north-east of Swansea Bay, 
where it is separated from the Tawe and Swansea Bay 
review site by a huge breakwater. The Neath Estuary is a 
drowned river valley which has been filled in with sand 
and gravel and is one of the remaining undeveloped 
sections of coastline along this part of Wales. Water 
quality has been classified as grade B, improving to 
grade A in the bay. 

At low tide the Neagh is a narrow, meandering channel 
flanked on both sides by intertidal mudflats which 
become more sandy towards the mouth of the estuary. 
Saltmarsh tuns along the length of the channel but the 
main body of marsh is concentrated along the fringes of 
channels and creeks as Neal, and Crymlyn Burrows. 

At Neath the mltmarsh is made up of pioneer vegetation 
and large areas of mid and upper marsh. Al Crymlyn the 
small area of saltmarsh has a wide range of vegetation 
communities which grade into the sand dunes of Crymlyn 
Burrows. 

The Crymlyn Burrows sand dunes are the remnants of the 
mom 

 
extensive dune systems which once fringed the 

whole of Swansea Bay. The Crymlyn dunes have formed 
in the past ISO years and are continuing to accumulate, 
and have a good range of vegetation communities from 
extensive fondues to mat= dune. The muthemmost 
dunes protect Crymlyn Bog from incursion by the sea. 

The Neath Estuary and Crymlyn Burrows are used by a 
small part of the wader populations which overwinter in 
the Swansea Bay region. 
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Wintering birds 

Total waterfowl: 950 

1986/87 — 1990/91 data 

Part of the estuary is covered by Crymlyn Burrows 
biological Site of Special Scientific Intents (244 ha). 
The Neath Estuary also forms part of the proposed 
Swansea Bay — Blackpill Special Protection Area. and 
Crymlyn Bog adjacent to the estuary is proposed as a 
Ramsay site. 

Wildlife features 

Birds 

Conservation status 

Aquatic estuarine Communities 

Information unavailable. 

Additional wildlife features 

Three nationally rare plants have been recorded from the 
dunes at Crymlyn Burrows. The sea stock Matthiola 
siousts is widespread within the foredunes, the for orchid 
Liparis toeselii has recently been recorded, and there is 
small introduced population of field wormwood Artemisia 
campestris. 

• = designated 	• = proposed 

5551 
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• 
COI agag NCR SSSI 

(6) 
see 
(MI 

AONB CART RSPB ESA NP NSA Otha 

• • 
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No. 

Coastal 
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• • • • • • 

920 50 159 • = major habitat 	• = minor habitat 

Subtidal Saltmaish Sandilao Mudflats Sand 
dunes 

Rocky 
shores 

Shingle Lowland 
grassland 

Lagoon Other 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Breeding birds: small numbers of ringed plover are 
known to breed on the estuary. 
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Features of human use 

urban/industrial shore 
• = harbour 
• = marina 
• = industrial complex 

= leisure 

Features of human use 

The estuary is dominated by road bridges, a large oil 
refinery at BagIan and an oil tank storage complex behind 
the westernmost limits of the estuary. Much of the land 
around the estuary is devoted to landfill with domestic 
refuse, and an underground oil pipeline from Crymlyn to 
Port Talbot is occasionally uncovered; some oil spillages 
have occurred from here. There are also various docks, 
including unloading facilities, on the estuary. 

There is little recreational activity on the Neath. There are 
some moorings in the channel close to the A48 bridge, 
and a sailing club marina near the upper tidal limit of the 
site. Bathing occurs on Aberavon sands, and a riding club 
uses Crymlyn Burrows. Them is also very little 
exploitation of the natural resources. apart from grazing of 
most of the saltmarsh on the west bank and grazing of 
some of the sand dunes. 

In 1989 them were proposals for sediment extraction from 
the bay, mining sea-coal deposits at Aberavon sands, and 
private coal collection at the mouth of the Neath. It is 
thought that the completion of the M4 to Swansea will 
have little effect on the estuary. 

More recently a barrage has been proposed for the 
estuary. 

Categories of human use 

Further reading 
Bard, F 1987. Sa!marsh survey of Great Britain. 

County report, West Glamorgan and Llanelli. 
Unpublished. Nature Conservancy Council. 

Dargie, T.C. 1989. National sand dune vegetation survey. 
Site report. No. 46: Crymlyn Burrows. Peterborough, 
Nature Conservancy Council. 

Gillham, M.E. 1986. Swansea Bay's green mantle. 
Cowbridge and Bridgend. D. Brown & Sons. 

Nature Conservancy Council. Beath Borough Council. 
Swansea City Council. West Glamorgan County 
Council. 1986. A management framework for the 
Crwnlyn and Neath estuary areas of West Glamorgan. 
Unpublished report. 

lines, D.I. 1977. A nature conservation study of the Neath 
estuary complex. Unpublished. Nature Conservancy 
Council (South Wales Region). 
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Centre grid: SS6694 	Dtittia: Swans. 
County: Wen Glamorgan CCW region: South Wales 

Review site location 
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I2  Tawe Estuary & Swansea Bay 



• • 

Coastal 
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Area (ha) 
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• 
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• • 
40 750 

Wintering birds 

Total waterfowl: 5,630 

% National population 

sanderling 12:2 1,8% 

1986/87 — 1990/91 data 

BoBE  NW 	C 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Other: Swansea Bay supports nationally important 
numbers of ringed plover on autumn passage, and is 
known to he a major wader and gull most. 

Aquatic estuarine communities 

Information unavailable. 

Birds 

Description 
The Tawe is a narrow, canalised channel which flows 
through an industrial valley into a bay dominated by the 
town of Swansea. and is separated from the Neath Estuary 
review site by the eastern breakwater at the mouth of the 
Tawe. The estuary has been greatly modified by man for 
industrialisation and dock construction, which has led to 
the loss of intertidal area and subsequent ecological 
interest. Water quality has been classified as grade A. 

The largest proportion of intertidal flats lies within 
Swansea Bay and is a mixture of mud-and-sand, 
becoming sand-and-shingle towards the Mumbles in the 

Wildlife features 

southernmost pans of the Bay. Behind the flats between 
Black Pill and Bryn Mill there is a narrow band of relict 
sand dunes, which am dominated by dune grassland. 

Swansea Bay is a site of major importance for 
overwintering birds and large numbers of waders on 
passage, and the Black Pill area is a major roost for 
waders. The estuary regularly supports nationally 
important populations of sanderling, and forms part of an 
estuarine complex used by waterbirds which includes the 
Gwendraeth (Carmarthen Bay), Loughor Estuary and the 
Severn Estuary review sites. 
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Conservation status 
• = designated 	• a proposed 

No. 

The western parts of the Bay are covered by Black Pill, 
Swansea biological Site of Special Scientific Interest 
1467 ha). which foam part of a Bird Sanctuary under the 
Protection of Birds Act 1954. The Tawe Estuary and 
Swansea Bay forms part of the proposed Swansea Bay — 
Blackpill Special Protection Area. 

Aerial view of the mouth of the Town Estuary, showing Swansea docks. (Swansea Bay Coastal Group/. 
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Categories of human use 

-to 

Features of human use 

In 1989 the majority of activities were leisure or 
recreational. Power-boating, sailing, wind-surfing and 

ater-siding take place between Swansea and Black Pill. while beach recreation is more widespread between 
Swansea and the Mumbles. Walking takes place over 
most of the bay. and there is a bike path running through 
relict sand dunes along the edge of the shore. More 
nointly jet-skiers have been using the estuary. 

Much of the estuary is dominated by the town of 
Swansea, and at the mouth of the Tawe there am three 
minor docks which have declined in commercial use; one 
;lock has been infillecl, a second is being developed as a 
inartna. and the third dock has some homing development 
planned but is presently still in commercial use. Them is 
also a shipbuilding/boatbuilding yard in the Tawe. 

Exploitation of the natural resources includes bait-digging 
which occurs in the Black Pill area, and boulder-turning 
for bait which occurs in the Oystermouth area. 

In 1989 consent had been granted for a leisure barrage at 
IM mouth of the Tawe, which was under construction in 
1991. More recent proposals include a sewage Imminent 
works and long sea outfall to replace the existing sewage 
works. 

Features or human use 

Swansea 

Black Pill 

.M.m/imkranakhore 

= Insure 

Oystermouth 	 • = dock complex 

The Mumble. 	 = industry 

Further reading 
Collins, M.B., Banner, ET., Tyler. RA., Wakefield. SJ., & 

lames, A.E. 1980. Industrialised ernboyments and 
their environmental problems. A case study of 
Swansea Bay. Oxford, Pergamon Press. 

Dargie, T.C. 1989. National sand dune sunry. 
Site report Na. 47, Black Pill to Bryn Mill. 
Peterborough, Nature Conservancy Council. 
(Contract survey, No. 57) 

Davies, 1 1991. Benthic marine ecosystems in Great 
Britain: a review of current knowledge. Western 
Channel and Bristol Channel and Approach. (MNCR 
Coastal sectors 8 and 9). Nature Conservancy 
Council, CSD Report. No. 1.173. (Marine Nature 
Conservation Review Report, No. MNCR/OR/9( 

Gillharn, M.E. 1986. Swansea Bay's green mantle. 
Cowbridge and Bridgend, D. Brown & Sons. 

Naylor, E 1972. Zoology. fn.. Swansea and irs region, ed. 
by W.G.V. Balchin, 101-118. Swansea, University 
College of Swansea for the Local Executive 
Committee of the British Association. 

Naylor, E. 1958. The fauna of a warm dock. 
In: Proceedings of the 15th International Congress 
of Zoology. Section III, Paper 12: 259-262. 

Nelson-Smith. A. 1974. The ecology of rocky shores 
around Swansea Bay. In: Report on the working party 
on possible pollution in .Swansea Bay. Technical 
Reports. 2: 55-70. Cardiff. Welsh 011ice. 

Shockley, S.E. 1981. The intertidal soft sediments and 
their macmfauna in the Greater Swansea Bay area 
(Worm's Head to Nash Point). South Wales. 
Estuarine Coastal and Shelf Science. 12: 535-548. 
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Loughor Estuary 
a.k.a. Burry Inlet 

Centre grid: SS4897 	 Districts: Llanelli, Lliw Valley. Swansea 
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ite location 
	Counties: Dyfed. West Glamorgan 	CCW region, South Wales 
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Description 

The Loughor is a shallow, sheltered estuary which 
separates Gowcr from south-east Dyfed, and is adjacent to 
the Carmarthen Bay review site to the west. The southern 
shore of the Loughor is largely undeveloped and natural. 
while the nonhern shore from Llanelli to Burry Pon is 
industrial and densely populated. Water quality has been 
classified as grade A. 

The intertidal flats of the estuary are predominantly sandy 
but grade to silt in its upper reaches, and the sediments are 
mobile, particularly at the estuary mouth. The estuary is 
shallow span from Burry Pon and Llanelli docks where 

dredging occurs. In the late 19th century the construction 
of a training wall caused major changes in the estuary. 
when siltation on the southern shore increased and there 
was a rapid expansion of saltmarsh. Today the Loughor 
has the most extensive area of saltmarsh in Wales. mostly 
located on the southern shore of the estuary in the shelter 
of the Whiteford Burrow spit. The saltmarsh vegetation 
contains large areas of pioneer, low-mid marsh and 
middle marsh communities, and .Sparring has colonised 
the inner reaches of the estuary following its introduction 
in the 1930x. Landward of the saltmarsh at Landimore 
there is a stmtch of cliff. 
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Other 
(Cliff)  

•   
• = major habitat 	• = minor habiao 

Shingle Lowland 
grassland 

Lagoon 

• • 
Sahmarsh 

• 	• 
2,971 
	

2,187 

Subtidal Sandflats Mudfl. Sand 
dunes 

Rocky 
shores 

• • 
4,366 

On either side of the estuary mouth there are sand dune 
systems. On the northern shore is Pembrey Burrows, 
which extends westwards to the Carmarthen Bay review 
site. and on the southern shore is Llangennith Burrows. 
Both systems have large areas of sand dunes and slacks. 
Further inshore from Llangennith Burrows is the 
Whiteford BYRONs spit, which contains one of the largest 
and least disturbed systems of dune slacks and dune 
grassland and is known to support many species of rare 
plant and a diverse invertebrate fauna This spit is 

growing northwards and eastwards, increasing the shelter 
of the intertidal areas. 

The estuary also supports large numbers of wintering 
waterfowl, which includes internationally important 
populations of three species and nationally important 
populations of eight species of waterfowl, for the large 
expanse of saltmarsh is a focus for feeding, roosting and 
breeding birds. Them is some interchange of waterfowl 
with the Carmarthen Bay review site 

Wildlife features 

Coastal 
habitats 

Area (ha) 

Aquatic estuarine communities 

Soft substrate Hard substrate 
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• • 

 

• 

  

• • • 

            

Birds 

Wintering birds 

Total waterfowl: 45,900 

1986/87 — 1990/91 data 

BoEE 	SC 

% Interational population ri National population 

  

pintail 2.8% 	 7.9% 

oystercatcher 1.9% a  
knot 1.2% 

grey plover EMI i.4% 

shoveler ME 5' 
wigeon 	 IN 

shelduck .1111 20 

curlew 

dunlin 111.1 1 7q 

gadwall 	1.5% 

redshank El 1.4% 

Wmtering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Breeding birds: low densities of oystercatcher, lapwing and redshank are known to breed on the saltmarshes and low 
densities of lapwing are known to breed on the grasslands. Small numbers of ringed plover also breed within the estuary. 
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Conservation status 

Pembrey Coast 

Buoy Inlet 

Llanthidian 
Broughton 	 Marsh 
Bay 

Cym Ivy Marsh Whiteford Burrows - 
Dunes and Tor Landimore Marshes 

111= NNR 
C]= SSSI 

CWT 
• = National Trust 
* = Wildlife & Wetlands Trust 

Additional wildlife features 

Three nationally rare plants, the dune gentian Gentianella 

uliginosa, the fen orchid Liparis loeseli and the early sand 

grass Mibora minima grow within the dunes. The 
invertebrate fauna recently recorded on the estuary 
includes the RDB 1 fly Doliehopus signifer, 

RDB 1 snail Vertigo angustior, the RDB 2 flies 
Coenosia albatella, Platypalpus stabilis and 
Haim pubeseens, the ROB 3 fly Dexiopsis laeusPis, the 
ROB 3 bug Pionosomus varier, two proposed RDB 3 
species and 22 Notable species. Potholes in Torgro cliffs 
on the southern shore are used as roosts by horseshoe 
bats. The Loughor is also a major nursery for sea bass 
Direntrarchus !abr.. 

Conservation status 
• = designated 	• = proposed 

No 
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Much of the estuary is covered by biological Sites of 
Special Scientific Interest, namely Burry Inlet (5,898 ha), 
Cwm Ivy Marsh, Dunes and Tor (76 ha), Pembrey Coast 
13.180 ha) and Whiteford Burrows-Landimore Marshes 
1842 ha), most of which is a National Nature Reserve. 
Broughton Bay is a geological SSSI (10 ha). 

The Pembrey Coast and Burry Inlet are Nature 
Conservation Review sites, and Broughton Bay and Burry 
Inlet are Geological Conservation Review sites. The 
National 'Mot owns land at Whiteford Burrows and 
Limn-Indian Marsh, and the Glamorgan Wildlife Trust 
manages two reserves adjacent to the estuary. In addition, 
the Wildfowl and Wetlands Trust have a reserve at 
Penclacwydd. The Burry Inlet is subject to a Cockle 
Fishery Order. 

Most of the southern shore lies within the Gower Area of 
Outstanding Natural Beauty. The Loughor Estuary is 
proposed as a Ramsar site and Special Protection Area. 
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Features of human use 

Pembrey Burr, Port 
Burro,. Llanelli 

• arm 

Loughor 

Sahhouse 
Point 

Whiteford Burrows 

Llanrhidlan 	,•■• = urban/industrial shore 
• = harbour 
• = industry 

= leisure 

Tor gro 

Features of human use 

Many of the activities on the Loughor are recreational, 
with moorings at Loughor. Llanelli and Burry Port, and 
Nailing and wind-surfing occurring most intensively 
upstream of Loughor. Beach recreation occurs on 
Pembrey Burrows, Whiteford Burrows and the beach 
west of Llanelli, and at Tor-gro the cliffs are used for 
rock-climbing. 

tirploitation of the natural resources includes grazing of 
most of the saltmarsh and of the dunes at Whiteford. 
Llanrhidian Sands supports an important cockle fishery 
which is regulated by the Burry Inlet Fishery Order. The 
harvesting of cockles is achieved largely by the traditional 
method of hand-raking. Bait-digging also occurs on 
Llanrhidian Sands and Whiteford Burrows, and mussels 
have occasionally been gathered from Whiteford Point. 
here are also three wildfowling clubs which shoot over 
the estuary. apart from two refuge are. at Whiteford and 
Salthouse Point. 

Industrial activity within the estuary is limited, and 
includes two harbours which are no longer used for 
commercial traffic. but Burry Port is used by fishing 
brats. There is also a metal industry at Llanelli and a 
,hemical works at Bynea. 

In 1989 there were proposals for leisure barrages to create 
marine lakes at Laugher and Pembrey Harbours, and for 
marinas at Llanelli North Dock and Burry Port. These 
marinas may have involved capital dredging and some 
lind-claim for housing and car parks. By 1991 the 
proposal for a marine lake at Llanelli had been dropped. 

Categories of human use 
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Review stie location 
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• • • • 
2.935 910 4.450 • = major habitat 	• =mixt habitat 

Satnidal Sala h sandllats Mamas Sand 
dunes 

Rocky 
shorts 

Slink Lowland 
grassland 

Lagoon 

Description 
Carmarthen Bay is the broad, shallow estuary of the rivers 
Taf, Tywi and Gwendraeth. which widens into a bay that 
stretch. from Pendine in the west to Pembrey in the east. 
The estuary is adjacent to the Loughor estuary review site 
to the east. Water quality within Carmarthen Bay has been 
classified as grade A, apart from the uppermost tidal 
section of the Tywi which is grade B. 

The intertidal Bas of the estuary are predominandy sandy, 
although the upper reaches of the rivers are muddy, and 
each of the Tributaries has areas of saltmarsh. The most 
extensive saltmarsh lies on the southern shore of the 
Gwendraeth, and consists largely of low-mid marsh and 
shows a good transition to dune vegetation. The saltmarsh 
of the Taf extends upriver and is dominated by .Sparring. 
and there are bands of saltinarsh, mainly narrow but broad 
in places, along the Tywi. 

The outermost shores of the estuary are dominated by 

extensive sand dune systems. In the west Pendine 
Burrows grade to a sandy spit which is overlain by the 
Laughame Burrows sand dunes. many of which are over 
15 metres high and are botanically diverse. Over 300 
species of flowering plants have been recorded on 
Laughame Burrows. The landward side of the Burrows 
has undergone extensive land-claim and has been 
converted to grazing marsh. On lbe eastem side of the 
estuary the Pembrey dune system has been largely planted 
with conifers. The central area of the Pembrey dunes 
show signs of erosion while the terminal points of the 
Tywyn spit and Pembrey Nose south-west of the review 
site are accreting. 

The combination of salunarsh and intertidal flats makes 
Carmarthen Bay an important feeding ground for 
wintering waterfowl, of which there is some interchange 
with the Loughor Estuary review site to the east. 

the Tywi Estuary. from Llanstephan. (Rod Jones. Countryside Council for Wales) 

Wildlife features 
Coastal 
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Wintering birds 

Total waterfowl.  9.820 

1986/87 - 1990/91 data 

BoEE NWC WSC 

   

   

% National population 

common scoter __I 1.9% 

sanderling 	1.5% 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Breeding birds: small numbers of honing gull. fulmar 
and ringed plover are known to breed on the estuary. 
Other: there is a large overwintering population of 
summon scoter in the bay. 

Other NSA liC NP RSPB ESA SPA AONB CURT 5551 
181 

NOS GCR 5551 
Nstl 

LNR SSSI 
1G) 

• • 

Conservation status 

Craig Ddu - 
Wharky Point Cliffs 

Whitehill 
Down 

SSSI 

• = Country Park 

icr.Y 

Pembrey 
Country Park 

Laughame 
Burrows 

Birds 	 Additional wildlife features 

Conservation status 

Two nationally rare plants are found on this estuary. the 
long-stalked orache Mriplew longiptu and the dune 
gentian Centitmella uligertout. The fen orchid Lipuris 
bewlii has also been recently tocondmi on the dunes. 

The invoncbrate fauna recently recorded on the estuary 
includes three Notable species. Camiarthen Bay is a 
major nursery for sea bass Dicettownlitts lab., and is 
also known to support good populations of otters. 

• =designated 	• = pniposed 

No 

(here are several Sites of Special Scientific Interest on the 
Lowry. Craig Odu-Whadey Point C iffs (43 ha). 
Whitehill Down (46 ha) and Pembrey Coast (3.180 ha) 
en biological SSS1s, and Pembrey Coast is pan of the 
lyssyn Gwendramh Nature Conservation Review site. 
laugharne Burrows (1,086 ha) is an SSSI for its 
biological and geomorphological interest, and is also a 
Geological Conservation Review site. 

la the east of the estuary is Pembrey Country Park. There 
are also two areas of Ministry of Defence land at MOD 
Pendine and RAF Pembrey. 
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Features of human use 

A large number of activities are recreational. Sailing is 
tat-spread, with moorings at Laughame. Pilroath and 

Owendraeth Fach and a yacht club and dinghy park at 
Foryside. Power-boating and water-skiing are known to 
occur only rarely. Beach recreation is most intensive at 
Llanstephan. Salmon Point Scar and Pendine. although 
Mere are some MOD restrictions on use of the beach at 
Pendine and Tywyn. 

Esploitation of the natural resources includes grazing of 
most of the thlttharsh and the sand dunes at Laugharne 
Burrows. Mussel-col breting and cackling occur within the 
estuary and bait-digging is widespread. A wildfowling 
dub shoots over the mid and upper reaches of the Taf 
where there is also a refuge area. Otherwise wildfowling 
in the estuary is unregulated. More recently there has been 
a proposal for a shooting lease at Tywyn which would 
alow for a refuge at Tywyn Point. 

In 1989 there was a proposal for trial cultivation of 
mussels within the estuary 

(1 tegories of human use 
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Cadman. P.S. 1989. Environmental impact of lugworm 
digging. (Contractor: Marine, Environmental and 
Evolutionary Research Group. University College 
Swansea.) Nature Conservancy Council, CSD Report, 
No. 901. 
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Mercer, T.M. 1989. Surveys of harbours, rim and 
estuaries in southern Britain: Taf. Tywi and 
Gwendrzeth Estuary. (Contractor: Oil Pollution 
Research Unit, Field Studies Council. Pembroke, 
Dyfed.) Nature Conservancy Council. CSD Report. 
No. 1.113. 

Morgan, I.K. 1986. A naturalist's guide — some 1101es of 
sites of interest in the Llanelli area, No. 17: Pcmbrey 
Forest. Llanelli Naturalises Newsletter: 10-15. 

Morgan, I.K. 1986. Field meeting: Tywyn Burrows, 
(22/361053) VC44, 7 June 1986. Dyfed Invertebrate 
Group Newsletter, No. 2: 11-12. 

Morgan, I.K. 1988. Field meeting: Pembrey Forest 
(22/37-03) VC44, 6 August 1988. Dyfed Invertebrate 
Group Newsletter. No. 10: 15-16. 

Morgan, I.K. 1991. Dyfed site report (9): Tywyn-Pembny 
122/30.22/40.21/49) Carets, VC44. Dyfed Invertebraw 
Group Newsletter. No. 22: 4.13. 
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Milford Haven 

a.k.a. Cleddau Estuary 

Centre grid: SM9403 	Districts: Preseli, South Pembrokeshire 

lie location 
	 County: Dyfed 	CCW region: Dyfed-Powys 
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&Modal SaRmarsh SandRats %Anal, Sand 
dunes 

Rocky 
shores 

Shingle Lowland 
gnissland 

lagoon 

• 	• 
• = major shoal 	•= minor habitat 

• • 
3,735 385 1325 

• • 

Description 
Milford Haven is a large. drowned river valley which is 
very deep in places, reaching depths greater than 
10 metres for 20 km upstream of the mouth. Freshwater 
inflow to the estuary is low, mainly from the mans of the 
East and West Cleddau Rivers which meet high up the 
estuary, and the waters of Milford Haven am fully saline 
for 16 km east of the entrance. Water quality has been 
classified as grade A. 

The deep waters and rocky and sandy substrates provide a 
diverse aquatic estuarine flora and fauna which extends 
far up the estuary, and many communities present are 
considered to be of interest. The variable salinity rock 
community and sheltered rock community are regarded as 
of national importance, and other communities of note 
include a bed of living maul near Stack Rock, patches of 
muddy sand colonised by eelgrass Zostera, and an 
artificial substrata community. The lower reaches of the 
estuary are dominated by rocky shores. 

Upstream of Neyland the channel narrows and the shores 
become more muddy with earth banks and fringing 
saltmarsh. On the Cresswell River, saltmarsh has 

developed in the man-made creeks and loading docks and 
there is an exceptional diversity of plants and 
invertelirales here. Far upstream the freshwater inflow 
from the two Cleddau rivers is dominant, and at Slebech 
on the Easton Cleddau there is a large reed-bed only 
periodically !lorded with brackish water. Many of the 
valley sides of the upper estuary are covered with ancient 
sessile oak woods, relicts of the extensive woodlands that 
once lined the shores of the ria system. 

Also of note is the Gann estuary, which flows into 
Milford Haven to the north of Dale. Here a shingle bank 
behind the tidal sandflat dams a brackish lagoon. which 
lies beside an area of saltrnarsh which supports a range m 
plant species. 

As Milford Haven becomes increasingly sheltered further 
inland. the Cleddau is an imponant refuge for waterfowl 
avoiding freezing weather elsewhere. The estuary 
regularly supports large numbers of wintering waterfowl. 
which include an internationally imponant population of 
redshank and nationally important populations of four 
species of waterfowl. 

Wildlife features 
Coastal 
habitats 

Area (ha) 

Aquatic estuarine communities 

Soft substrate 	 Hard substrate 
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111) 

• 
NCR NP NT NSA OCR tut SSSI 

MI 
apr LNR AONB CWT RSPB ESA 

• • • 
SPA R71111511" 

There are several biological Sites of Special 
Scientific Interest covering small areas of the 
estuary: Dale Point (13 ha). Gann Estuary 
i 97 ha). Hook Wood (13 ha), Slebech 
Reed-bed and Can (16 ha). Minwear Wood 

4 ha). Lawrenny Wood (36 ha), and West 
Williamston Quanies (19 ha). Adjacent to 
the estuary is Slebech Stableyard. Loft 
Cellars and Tunnels (0.1 ha). 

West Angle Bay (20 ha) is an SSS1 for its 
biological and geological interest. and the 
estuary has interest in three Geological 
Conservation Review blocks. 

Part of West Williamston Quarries is 
managed as a reserve by Dyfed Wildlife 
Trust and the National Trust own land at 
Williamston Park. Lawrenny and Little 
Milford Woods. There is also a private 
reserve at Pembroke Power Station. 

Pans of the estuary lie within the 
Pembrokeshire Coast National Park and the 
Pembrokeshire Heritage Coast. Milford Haven is 
a pownrial Special Protection Area/Ramsar site 

Slebech Stableyard. 	Slellech Ireedhed 
Loft Cellar, and Tunnels 	and Can 

Williarmion 
Grove.  

Conservation status 

Birds 

Wintering birds 

)owl waterfowl: 20,600 

1986/87 — 1990/31 data 

  

   

N International population % National population 

redshank 1.3% 	1.9% 

	

teal 	2.7% 

	

curlew 	2% 

	

shelduck 	1.6% 

	

wigeon 	1.6% 

Wintering species assemblage 
(Spp. funning >5% assemblage shown separately) 

\ dditional wildlife features 

l he invenebrate fauna recently recorded on the estuary 	nursery for sea bass Dicentran hits Oval, and otters arc 
ncludes one Notable species. Milford Haven is a major 	regularly recorded on parts of the estuary. 

Conservation status 	
• = designated • = proposed 
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• = large port/harhour 

• = small port/harbour 

A = industrial complex 

• = small-scale industry 

= marina 

0 	= caravan park 

= leisure 

features of human use 

llama° uses of Milford Haven are dominated by industry 
and urbanisation/communications activities. Milford 
Haven has a large number of port and harbour facilities 
taking advantage of its deep waters, and many of the large 
dock complexes are in association with one of the three 
rid refineries around the estuary. Other industrial activities 
on Milford Haven include an oil-fired power station, 
wieral boat-building/repair yards. and capital and 
maintenanCe dredging. 

Numerous leisure and recreational activities take place 
Jmund the estuary. Sailing is concentrated around the 
donnas and moorings at Dale. Pembroke. Milford Dock. 
Liangwm, Westfield, Neyland. Lawrenny and Angle, and 
other aquatic sports are known to occur but are not 
intensive. Small stretches of shore are used for bathing 
and beach recreation. and walkers use the Pembrokeshire 
Coastal Path. More recently jet-skiiers have been using 
the estuary. 

Exploitation of the natural resources is a major feature. 
Milford Haven is the have for a trawler fleet and hexing 
fishery, and for other smaller fisheries such as salmon fish 
fanns, a ragworrn farm and an oyster fishery. Lobster and 
crab porting and cockle-picking occur around the estuary, 
and bait-digging is known to be widespread but intensive 
in localised areas. Wildfowling occurs over some areas of 
the site. 

In 19119 there were proposals for leisure barrages and 
marinas at Cosheston, Haverfordwest and Pembroke 
Marina, which at Haverfordwest would involve a major 
riverside development scheme and at Pembroke would 
involve some land-claim. There were also proposals for a 
leisure barrage al Neyland and marinas at Castle Pill and 
Pennar Pads. and for fish farms, chemical industries. 
rubbish tipping and wildfowling. 

Features of human use 

S 



Categories of human use 

NO 

0 

Further reading 
Bmsindalc, R., & Clmk. R.B. 1960. The Gann Flat. 

Dale: studies on the ecology of a muddy beach. 
Field Studies. 	1-22. 

Crothers, J.H. 1966. Dale Fort marine fauna. 
Pembroke, Field Studies Council. 

Dolby, D.H. 1969. Some observations on oil pollution of 
saltmarshes in Milford Haven. Biologic-al 
Consolation. I: 295-296. 

Dolby. D.H. 1970. The sahmarshcs of Milford Haven, 
Pembrokeshire. Field Studies, 297-330. 

Dicks, B. 1989. Ecological impacts of the oil industry. 
London, Institute of Petroleum. 

Ellington. 1M.. Matzen. PJ.. & Morgan. B.A. 1973. 
Feeding patterns of wading birds on the Gann Flat, 
and river estuary at Dale. Field Studies. 3: 7834100. 

Fridd, CL.J., Moore. 1.1.. & Little. D.I. 1989. 
Milford Haven heath clean-up guidelines. 
Pembroke. Field Studies Research Council. 

George, B.J. 1964. Pembrokeshire sea-trading before 
1900. Field Stadler, 2: 139. 

George, M. 1961. The flowering plan and ferns of Dale. 
Pembrokeshire. Field Studies. I: 20-44. 

Hellawell, 	& Phillips. B.N. 1987. Feeding and 
roosting patterns of waders and wildfinvl in Milford  
Haven in February and March I947. Unpublished 
report, Nature Conservancy Council. Dyfed-Powys 
Region. 

John, B. 1976. Pembrokeshire illustrated. Newton Abbot. 
David and Charles. 

Little, A.E., & Hiscock. K. 1987. Surveys of harbours, 
rim and estuaries in southern Britain. Milford Haven 
and the estuary of the River Cleddau. (Contractor 
Oil Pollution Research Unit, Field Studies Council.) 
Nature Conservancy Council, CSD Report. No. 735. 

Moore, J.. & Westwood. S. 1990. Milford Haven 
shoreline access and .sensitivin maps. Pembroke. 
Field Studies Research Council. 

Nelson-Smith, A. 1965. Marine biology of Milford 
Haven: the physical environment. Field.  tudies. 
2: 155-188. 

Nelson-Smith, A. 1967. Marine biology of Milford 
Haven: the distribution of littoral plants and animals. 
Field Studies, 4, 435-477. 

Powell, H.T.. Holme, N.A.. Knight. SJ.T.. & Harvey- R. 
1978. Survey of the littoral zone of the coast of Great 
Britain. 4. Report of the shores of South West Wales. 
(Contactor The Scottish Marine Biological 
Association/Marine Biological Association Intertidal 
Survey Unit.) Nature Consenoncy Council, CSD 
Report, No. 209. 

Prys-Jones, R.P. 1989. The abundance and dithibution of 
wildfowl and waders on the Cleddau (Milford Haven). 
Nature Conservancy Cocos CSD Report, No. 919. 
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Nyfer Estuary 

Review site location 

Centre grid: SN0540 	District: Resell 
County: Dyfed 	CCW region: Dyfed-Powys 

 

Description 
The Nyfer is a small, shallow estuary. from which the tide 
withdraws almost completely at low water to leave only a 
narrow river channel meandering across the curving 
expanse of Newport Sands. Water quality has been 
classified as grade A. 

The intertidal flat is predominantly sandy, and there is a 
naafi area of saltrnarsh along the southern shore close to 
Newport. Them is a small range of salunarsh 
communities present. with mid-upper marsh vegetation to  

seaward and a good transition to freshwater marsh north 
of the bridge and embankment at Newport. 

On the northern shore of the estuary there is a small area 
of.  and dunes on the Bennet. and on either side of the 
mouth there am rocky shores. lug outside the review site 
lie Newpon Cliffs. which range from 5 to 100 metres 
high and have a diverse vegetation which includes crevice 
communities. maritime grassland, heath and scrub. 

16.1 



Coastal 
habitats 

Amu (ha) 

Subtidal Su!marsh sdnna Mudflab Sand 
dunes 

Rocky 
shoes 

Shingle Lowland 
grusland 

Lagoon 
(cliff) 

• 
• major habitat 	• m nor !labium 

• • • 
25 10 65 

• 

Wintering birds 

Total waterfowl: 450 

1986/87 — 1990/91 data 

BoEE 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

AONB RSPB CV/T NSA WWI Otter ESA NC NT NP 

• • • 

Conservation status 

1.7j = SSSI 

Wildlife features 

Birds Aquatic estuarine communities 

Information unavailable. 

Additional wildlife features 

The nationally rare plant perennial centany 
Crntaurium scilloides grows on the sea cliffs just outside 
the review site. 

There is a small breeding colony of grey seals in the cave,  
below Newport Cliffs. 

Conservation status 

No. 

Newport 

OCR SCSI 
(n) 

sssi 
(01 

SSSI NNR LNR Rama SPA 

• 

Cliffs (50 ha) i a biological Site of Special 
Scientific Interest which just overlaps the nor h-eastern 
boundary of the estuary mouth. The Nyfer Estuary lies 
wholly within the Pembrokeshire Coast National Park and 
the Pembrokeshire Heritage Coast. 

In addition the Newport and District Gun Club treat the 
Nyfer m a wildfowl reserve and refuge. 

• = dmignated 	• = proposed 
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Features of human use 

—Cesig &con 

___--The Benner 

Parrog 

o 

=leisure 

• 

= quay 

o = caravan park 

Categories of human use 

M11 I 

3 

Features of human use 

Activities in 1989 were dominated by recreation, with 
aquatic-based pursuits more intensive around Partog, at 
the southern outer limit of the review site. Here there is an 
old quay now used for leisure. There am also moorings, a 
dinghy park and a yacht club at Parrog, where sailing and 
wind-surling races are held. Power-boating and water-
skiing. scuba and snorkelling are more sporadic. 

Bathing and beach recreation are centred on Me north of 
the site at Bennet and Cesig duon, and walking and bird-
watching occur along paths on both sides of the estuary. 
Exploitation of the natural resources does occur but on a 
small-wale, including saltmarsh gracing, Salicornia 
picking and turf cutting. 

The National Perk Authority undertakes management of 
parts of the estuary, panicularly en the sand dunes, 
through installation of brushwood fences. netting and 
control of public access. 

Further reading 
Ashen. L. Smart. S.. Duckworth.1.. & Holder. C. In prep. 

The sand dune surrey of' Great Britain. Site report. 
The Bennet. Peterbmough, Joint Nature Conservation 
Committee. 

Burd, F. 1989. The salonarsh slangy of Gnat Britain. 
County report, Preseli and South Pembrokeshar. 
Unpublished report Nature Conservancy Council. 

Walton. C.L. 1913. The shore fauna of Cardigan Bay. 
Journal of the Marine Biological Association of the 
United Kingdom, 10: 102-113. 
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Teifi Estuary 

Centre grid: SNI646 	strict., Ceredigion. Preseli 
County Dyfed 	CCW region: Dyfed-Powys 

Description 
The River Teifi flows through a deep, wooded gorge and 
across a shallow valley floor. to discharge into the 
southern part of Cardigan Bay. Water quality has been 
classified as grade A. In the upper reaches of the estuary 
intertidal flats are predominantly muddy, with an 
extensive area of estuarine marshes. At Pentood, m the 
tooth-east of Cardigan, the marsh has become largely 
freshwater following its isolation behind a railway 
embankment. However, the western parts are reverting to 
mItmarsh, as a result of the incursion of seawater at high 
tides. Rosehill Marsh to the east is a large reed-bed with 
developing alder cart. Further downstream are more 

extensive areas of marsh on either side of the channel, 
which are dominated by Sparrina towards the estuary 

mouth. 

In the lower reaches of the estuary them is an expanse of 
sandflat on bath shores. and the mouth is restricted by a 
small sand-and-shingle spit. To the north of the spit there 
is a sand dune system at Towyn Warren. where the 
vegetation shows each stage of dune succession from 
foredune to mature dune. The seaward dunes are rapidly 
eroding. 
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Coastal 
habitats 

Area (ha) 

Other Rocky 
shores 

Saltowsh Satan. Modllass SuNidal Shingk lagoon 

• • 

Lowland 
grassland 

135 • = major habitar 	• = motor habild 120 

Wintering birds 

Total waterfowl 1,290 

1986/B7 — 1990/91 data 

  

   

   

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Breeding birds: shelduck am known to breed on the 
estuary. 

5551 
(Eh 
• 

OCR 5551 
to) 

SSR1 
(M) 

L. AONO CWT RSPB ESA NP NT NSA HC Odle( 

• • • 

SPA limper 

Conservation status 

Ergydd 
Poppit Beach 
and Cliffs 

Netpool Wood 

.../ 	Abn Teifi 
Cardigan 

C] = SS.S1 	 Park 
= National Park boundary 

= County Wildlife Trust 

• = Private Reserve 

No. 

Wildlife features 

Birds Aquatic estuarine communities 

Information unavailable. 

Additional wildlife features 

The invertebrate fauna includes for Notable species. and 
the proposed RDB 2 cranefly Gonomyia bradleyi has 
been found on the Craig y Gwhert cliffs al the mouth of 
the estuary. 

Conservation status 	
• = designated • = proposed 

Parts of the estuary are covered by Sltes of Special 
Scien ific Interest these include Pen yr Ergyd (45 ha), 
Coed a Choesydd Aber Teifi (108 ha) and Netpool Wood 
(I ha) which are biological SSSIs, and Poppit Beach and 
Cliffs (6 ha) which is a geological S551 and Geological 
Conservation Review site. Part of Penrod Marsh is 
owned by Dyfed Wildlife Trust. who also lease 14 ha of 
the estuary foreshore. 

The Teifi Estuary lies wholly within the Pembrokeshire 
Coast Heritage Coast, and partly within the 
Pembrokeshire Coast National Park. Cardigan Park is a 
private reserve. 
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Features of human use 

• leisure 
0 = caravan park 
or" = urban/industrial shore 
a = small-scale industry 

Features of human use 

Most activities are leisure pursuits, particularly aquatic 
sports which focus on the yacht club at Gwben. on the 
north-eastern limit of the estuary mouth, and the moorings 
and dinghy park al Cumbria Quay (west of Cardigan). 
Bathing and beach recreation occur on a small part of 
Poppit Sands at the mouth of the estuary. 

Wildfowling takes place under agreement several times 
each year on the marshes and nonhem shore upstream 
from Cardigan. Other forms of resource exploitation 
include netting foe fish, bait-collecting, lobster and crab 
potting, Salicornia picking and turf-culling. 

Various habitats within the estuary are managed. Scrub is 
controlled. the beach is fed with shingle to protect the 
spit, and pans of the sand dunes am protected. Forms of 
linear defence are also employed to protect the outer 
estuary and sand dunes. Rabbits and foxes are culled foe 
agricultural control. 

In 1989 two proposals for land-claim for agriculture had 
been abandoned: one scheme was to improve Piliau 
marsh 120 to 24 hal, and the other to work and improve 
drainage on what is now the County Wildlife Trust 
Reserve at oed Cydd a Chorsydd Aber Trill Since 1989, 
an area of mIttnarsh has been grazed. 

Categories of human use 

Further reading 
Ashe11.1., Smart. S.. Duckworth, J.. & Holder. C. In prep. 

The sand dune survey nfGreat Britain. Site report. 
Popp& Sands. Peterborough, loins Nature 
Conservation Committee. 

Ashell, J.. Smart. S.. Duckworth, l., & Holder. C. In prep. 
The.  and dune survey of Grew Britain. Site report. 
7imyn Warren. Peterborough, Joins Nature 
Conservation Committee. 

Rued. P. 1986. The salonarsh survey of Great Britain. 
County report. Ceredigion & Preseli. Unpublished, 
Nature Conservancy Council. 

Fowles, A.P. In prep. Invertebrate consenwrion in 
Great Britain. Peterborough, Joint Nature 
Conservation Committee. 
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Aberystwyth 

Centre grid: SN5980 	District: Ceredigion 

Review site location 
	 County: Dyfed 	CCW region: Dyfed-Powys 

total area Intertidal 	Shore 	Channel Tidal save tfimmorph. Human 
hat 	area tha) length Mint length non I 

	
Intl 	qv. 	pup.i.k. 
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2.4 
	

Bar NM 
	

10.000 

Description 
The estuary at Aberystwyth is formed from the 
.:onfluence of the rivers Ystwyth and Rheidol, and its 
mouth has long been dominated by the port of 
Aberystwyth. The estuary is very small, and the Ystwyth 
is tidal for only I km inland while the Rheidol is tidal for 
2 In. Water quality has been classified as grade A. 

Tfie most prominent feature of the estuary is the shingle 
spit, Tratth Tanybwyleh, that extends nonhwards from 
Alit Wen cliffs, deflecting the natural path of the Ystwyth. 
The northern end of the spit has been undercut by the 

estuary. and here pitauxr shingle vegetation has 
developed. Southwards the spit becomes more sandy. and 
where the over rums inland the vegetation communities 
reflect the transition from shingle to sand. with the 
development of foredooms. 

The remainder of the estuary is composed of fragments of 
sand dunes. sea cliff and sahmarsh. There arc two small 
areas of salunamh within the mouths of the rivers. 
dominated by mid-upper marsh vegetation communities. 
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Rocky 

18.2 

Conservation status 
• = designated 	• = proposed 

A small pall of the estuary is overed by a Site o Special 
Scientific Interest; Alit Wen a Traeth TanybwIch (36 ha) 
is an SSSI for its biological and geomorphological 
interest. The estuary also forms pan of the Ceredigion 
Heritage Coast, 

Wildlife features 
Coastal 
habitats 

Area (ha) 

Birds Aquatic estuarine communities 

Information unavailable. 

Additional wildlife features 

The invertebrate fauna of the shingle spit includes five 
Notable species. Otters are also present on the estuary. 

No. 

SuNidal Solunarth &moth. Ninth. Sand 
dusas 

Shingle Lowland 
pas.. 

Other 

• 
• = major habitat 	• =minor habit 

• • 
13 4 

shores 

Wintering birds 

Total waterfowl: < 20 

Very small numbers of birds winter on the Ystwyth. 
The total number recorded by the Winter Shorebird 
Count was loss than 20, and included chiefly 
oystercatcher. purple sandpiper and tumstone. 
Higher numbers of birds are known to use the estuary 
during passage. 

1984/85 data 

WSC NWC BoEE 
•  

Ramor AONB RSPB Oran NNR LNR SPA NP NT GCR NCR NSA ESA HC Sul 
(G■ 

SSSI 
(M1 

5551 
(al 

• 
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eatures of human use 

= leisure 

0 = caravan park 
= urban/industrial shore 

• = small-scale industry 

• = harbour 

Categories of human use 

50 

Features of human use 

Most activities are recreational, based close to the estuary 
mouth. Aberystwyth harbour is used by fishing boats and 
pleasure craft, and there are 100 moorings and a boat park 
nearby. Most aquatic sports are based around the harbour, 
except canoeing which also occurs throughout the rivers. 
Bathing and beach recreation, trial-biking and horse-
riding take place from the estuary mouth southwards 
along the spit. 

In 1989 there was a proposal to conven Aberystwyth 
harbour to a marina, with dredging to provide deep water 
from which the spoil would be dumped on Alit Wen and 
out to sea. The estuary was also under consideration as a 
possible site for an on-shore facility for the Celtic oil 
fields. 

Further reading 
Bunt, F. 1986, The salonarsh survey of Great Britain. 

County report, Ceredigion. Unpublished, 
Nature Conservancy Council. 

Evans, R.G. 1947. The intertidal ecology of Cardigan 
Bay. Journal of Ecology. 34: 273-309. 

Fowles, A.P. 1989. The Coleoptera of shingle banks on 
the River Ystwyth. Dyfed. Entomologist's Record and 
Journal of Variation, 101: 209-221. 

Fowl., A.P. In prep. invertebrates of Wales. 
Peterborough. Joint Nature Conservation Committee. 

Ireland, M.P. 1973. Result of fluvial zinc pollution on the 
zinc content of littoral and sub-littoral organisms in 
Cardigan Bay, Wales. Environmental Pollution, 
4: 27-35. 

Jones, A.S.G. 1973. The concentrations of copper, lead, 
zinc and cadmium in shallow marine sediments. 
Marine Geologist, 14: MI-M9. 

Sneddon, F. & Randall, R.E. In prep. The shingle survey 
of Great Britain. Appendix 1. Report on shingle sites 
in Wake. Peterborough, Joint Nature Conservation 
Committee. 

Walton, C.L. 1913. The shore fauna of Cardigan Bay. 
Journal of the Marine Biological Association of the 
United Kingdom. JO: 102-113. 
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Dyfi Estuary 

Centre grid: SN6495 	 District, Ceredigion, Meirionnydd, 
Counties: Dyfed, Gwynedd, Powys 	 Montgomeryshire 

Besiew 	location 	 CCW regions: North Wales. Dyfed.Powy, 

Description 
The Dyfi is the largest estuary flowing into Cardigan Bay. 
with freshwater sources from the Aloe Dyfi and the 
canalised Afon Len. h is a broad, shallow estuary, 
dominated by the tide. Water quality has been classified 
as grade A. 

The river channel hugs the steep northern shore. and so il  
is on the southern shore that most of the intertidal flats 

have developed. This large area of sandflat has a fringe of 
saltmarsh along its whale length which. in the early 
1900s, was diverse with a pronounced L0.10o to 
brackish marsh. Since the introduction of Spanina in the 
1920s much of the original low saltmarsh has been 
overtaken by Spanina. It has spread to such an extent that 
the cackle and mussel beds had disappeared by the 1970s, 
and is considered to have caused a decline in the number 
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Subtidul Sal•andi Sandfl• Wallas Sand 
dunes 

Rocky 
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Shingle Lowland 
gra:Avid 

Lagoon Other 

• 
• = major habitat • = minor habitat 

• • • 	• 
430 978 

Coastal 
habitats 

Area (hat 

Wintering birds 

Total waterfowl: 9,930 
	

BoEE 	79199, 	SC 

% National population 

wigeon 

Greenland white-
fronted goose 

= 1.5% 

1.2% 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Breeding birds: small numbers of ringed plover and 
moderate densities of oystercatcher and redshank are 
known to breed on the estuary. 

Other: the estuary is known to be used regularly by 
ringed plover. sanderling and dunlin during spring and 
autumn migration. 

1986/87 — 1990/91 data 

of wintering waders on the estuary. On the northern shore 
the •Itmarsh vegetation is dominated by mid-upper 
rnarsh communities with small areas of Sparrina: further 
upstream sahmarsh which is only periodically inundated 
shows transition to brackish marsh. 

The mouth of the estuary has been constricted by the 
northward growth of the Twyni Bach shingle spit. which 
has become covered with sand. Here the Ynyslas sand 
dunes have formed. These are of national imponance and 
exhibit all stages of dune formation and growth. On the 
foreshore west of the Ynyslas dunes lie the remains of a 
submerged forest. 

Large areas of the estuary have undergone land-claim. 
The embankment of the Afon Lear led to the development 

Wildlife features 

of associated brackish saltwater marsh, and other marshes 
on the south shore which are periodically inundated by 
brackish water are typical of the former Dyfi floodplain. 
The Cors Fochno (or Borth Bog. just outside the review 
site) has developed on former estuarine sediments in the 
shelter of the developing Ynyslas. This extensive raised 
bog shows gradation from saltmarsh to raised marsh, and 
is a nationally important site for the conservation of 
dragonflies, damselflies, butterflies and moths. 

The Dyfi has a number of different habitats and a wide 
range of vegetation communities, which support a varied 
invertebrate fauna with many unusual species and also 
large numbers of wintering waterfowl. The Dyfi regular') 
supports nationally important populations of wigeon and 
Greenland white-fronted geese. 

Birds Aquatic estuarine communities 

Soft substrate 

2 	4 	5 6 	7 8 9 	10 12 13 	14 15 	16 
• • • 

Hard substrate 

17 18 In 20 21 22 23 24 25 26 27 28 29 30 31 32 33 

Additional wildlife features 

The invertebrate fauna recently recorded on the estuary 
includes the RDB 3 bug Paehybrachius hold'', the 
RDB 2 high brown fritillary Argynnis adippe 
rulgoadippe. two proposed RDB 3 species and twenty 
eight Notable species. In addition, Cots Focht adjacent 
to the review site supports the RDB I rosy marsh moth 
Eugraphe suhrosea, the RDB 3 damselfly Coenagrion 
mercuriale and fourteen Notable species. Other species of 
note include an isolated population of Roe.sells bush 
cricket hitnrioprera meat ii and a species of spider new to 
Britain. Hehaphanus damp fi, which was recorded on 
Cors Fochno in 1990. 

Otters are 'mown ro be present on the estuary. 
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Most of the estuary is covered by Sites of 
Special Scientific Interest. The Dyfi is an SSSI 
(2,715 ha) notified for its biological and 
goornmphological interest, of which part is a 
Notional Nature Reserve and a Nature 
Conservation Review Site. The biological SSSIs 
include Core Afon Ddu (2 hat. Hen Afon Lai (7 
as) and Ynys-Eidol-Ynys-Hir (93 ha). which is 
also an RSPB reserve. Ynyslm and Borth are 
Geological Conservation Review sites. 

The northern shore of the Dyfi lies within 
Snowdonia National Park. In addition. the Dyfi 
is a Rarnsar site, and has also been designated as 
v3 Biosphere Reserve. 

Tnyslas sand dunes. a National Nature Reserve at the mouth of the Dyfi Estuary. (Nick Davidson) 

19.3 



Tourism & recreation 
Intraqnxturc development. 

klannt, 
son m,ort, rnousg. 
Dinghy & boa parto 
Caravan purk, chalets 

Power Kai,. waier skiing 
lei Joing 

Surfing 
110„ing 

ounq bow ,riNeoane burgc. 
NngIng 
Oiher otn-comnierual ro.hog 
liarlong & gene. botich rwronon 

crreso-oil 	 rot:melon 
VralAing. including dog voillong 
litrd-uatubing 
SAnd yx.hong 
4WD 

Wildfooling & loaning • • 
Digging pumping for Ingwoms ragworms 
Ilydruk, dmdging for worms 
0.er,  

• 

Commercial fisheries 

kinikoc. 	gahcring 

Hydraulic dredging 

lionisation of living resource 
5.1.1noroll gr.mg 
Sand done graday 
/1,1■ Itural lundaleon 
1,11 faxnurig 
..1v11.111arnong 

MattagemeM & killing cif birds & mammals • 

Wildlife Imbilat management 

Worm comma resinnuno 
/Ammo 
Inieruclal 
Tenntrul 
managemen. 

• 

• • 
• 
• 
• • • • 
• 

• 
• 
• • • • • 
• • 
• • 

• 

• 

• 

• 

• 

• • 

Human activities 

• 

• 

• 

Coma protection & nen defences 
Limo deco,' 

Mar., gro,  ploniing 

Barr., ...... 
Wein & bum, for river mmagetrani 

Power generation 

indueirial, mo & related develimmenl 
• 

,,CITINW intlusine,  
• 

Otlia, 

Exlradion & proceming of animal gin & MI 

Plpeiow nwollonon 
loiport/e,,etlies & :Ingle-pint moon, 
.1 refiner. 
MoiNholling nY rigs & isoilLers 

Military di9Ut 
• ,,orilymgln, military own. 

I lOwn. 

Wale dixdiergr 

• 

• • ROAN, inn 

lIdp 

• 
Dirdgc .1,,I 

W..  "....." 
Oitm 

Sediment extraction 

• 
Carhial dredging 
Mance dred,ntig 
Coalmen. IA 0.nuntw Jggi,.... cookmo 

• 

Wimenion & communicatiora 

• 

Alms & holipal. 

• 
Pal wheiries 

• 
• CY.. 

Urbanionion 
• Lond-anni tor hoomng & ear put. 

Mutation & sientilk mem. 
• 
• 

Name A. tcrro.nul artfucoH, 

19.4 



Features of human use 
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Features of human use 

Most activities are recreational. The majority of aquatic-
based recreation occurs in the mouth and lower reaches of 
the estuary, apart from canoeing which occurs throughout. 
There is a marina and harbour at Aherdovey for pleasure 
and fishing craft, and moorings at Loris boatyard and 
Smuggler's Cove. Other foci for watersports include the 
water-skiing and power-boating club at Len outlet] and 
the Outward Bound cranes on the north shore. 

Bathing and beach recreation are particularly intensive 
around the sea-front at Ynyslas and south of the spit. 
4WD, trial-biking and sand-racing are not permitted on 
the dunes here but are known to occur. There are also two 
golf courses. The dunes on the golf course to the north of 
the estuary mouth are being minim-al and restored by 
means of brushwood fences and planting marram. 

Exploitation of the natural resources is also a major 
feature. with fish-netting across the river mouth, winkle-
gathering, bait-digging and low-intensity cockling. At 
least 90% of the Leri saltmarsh is grazed. and four 
wildfowling clubs shoot over the estuary. 

There is very little industrial activity on the estuary; there 
on boat-building yards at Lee and Frangoch on the 
northern shore, and the channels are occasionally dredged. 

There have been attempts to control Sparrina by spraying, 
ond in 1989 there was a proposal to continue this. 

Categories of human use 
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ZO Dysynni Estuary 
a.k.a. Tywyn Broadwater 

17 69 4.3 4.4 

Centre grid: SH5802 	District: Meirionnydd 
County: Gwynedd 	CCW region: North Wales 

Geomorph. 
type 

Bar built 

Human 
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Shore 
length Ounl 

9.9 

Intertidal 
area Otal 

Total area 
Ma) 

Channel 
length (km) 

Tidal range 
(m) 

Description 
The estuary of the Afon Dysynni is small and shallow. 
enclosed by a shingle spit at its mouth. The spit has 
severely narrowed the mouth of the estuary and this has 
markedly reduced the tidal range within the estuary. 
Water quality has been chosified as grade A. 

The estuary is widest across the shallow basin of 
Broadwater. where an expanse of intertidal mudflat is 
exposed at low tide. In the western half of the basin 
roltmaish has developed, which is dominated by lawns of 
a low-mid saltmarsh community and fringed with mid-
upper marsh. A number of small islands in this area have 
stands of common reed. 

The shingle spit that extends north from Tywyn is largely 
capped with sand. and the vegetation is dominated by 
grassland but them am some areas of bare shingle and 
pioneer shingle vegetation to seaward. Towards the north 
of the spit as Morfa Owl)) a very small lagoon has 
developed M a natural basin within the shingle. The 
lagoon receives saltwater inflow via percolation through 
the shingle and supports a limited macrofauna. 

The Dysynni is a small hut unusual estuary. with a variety 
of habitats and a number of unusual species. and regularly 
supports several thousand wintering waterfowl. 
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20.2 

Wildlife features 

Birds 

Conservation status 

Aquatic estuarine communities 

Information unavailable. 

Additional wildlife features 

Two nationally rare species of plant grow on the lower 
salunarshes. mudflats and creeks; the Welsh mudwon 
Limosello matrons and the round-headed club-rash 
Seirpos holoschoenus. 

• designated 	• = propowd 

All of the estuary is covered by Broadwater biological 
Site o Special Scientific Interest (263 ha). The upper 
reaches and the northern shore of the estuary lie within 
Snowdonia National Park. 

No. 
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Coastal 
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Lagoon Other 
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48 47 

• 

Wintering birds 

Total waterfowl: 1.720 

1986/87 — 1990191 data 

BoEE I NWC w0C 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Breeding birds: the shingle spit has been known to 
suppon a small colony of breeding terns, which has 
declined in recent years. 

Other: during winter the estuary is a known gull roost 
for herring, common and black-headed gulls. 
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Features of human use 

In 1989 there were few human activities present on the 
estuary. Bathing and beach recreation is concentrated on 
the south side of the mouth, and walking and bird-
watching both occur but are not intensive. for access is 
poor. Canoeing also takes place. 

Exploitation of the natural resources is also very limited. 
with some wildfowling, and 20 ha of the saltmarsh at 
Marla Gwllt is grazed. 

Features of human use 

 

In 1989 a proposal to clear vegetation on the spit at the 
south of the estuary mouth. to encourage breeding by little 
terns. had recently been rejected. = lei at 

  

Further reading 
Barnes, R.S.K. 1989. The coastal lagoons of Britain: an 

overview and conservation appraisal. 
Biological Conservation, 49: 295-313. 

Barnes, R.S.K. 1991. Report to the Nature Conservancy 
Council on a survey of the coastal lagoons of north 
Wales. Nature Conservancy Council, CSD report, 
No. 1,123. 

Burn, E 1986. The salonarsh survey of Great Britain. 
County report. East Gwynedd. Unpublished. 
Nature Conservancy Council. 

Sneddon, P. & Randall. WE In prep. Vegetated shingle 
structures of Great Britain. Appendiv 1. Report on 
shingle sites in Wales. Peterborough. Joint Nature 
Conservation Committee. 

Walton, C. 1913. The shore fauna of Cardigan Bay. 
Journal of the Marine Biological Association of the 
United Kingdom. (0: 102-113. 
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?i 	Mawddach Estuary 

Centre grid: SH64I6 
	

District: Meinonnydd 

Review site location 
	 County: Gwynedd 

	
CCW region: North Wales 

Description 

NIL = Noma! oda! Ir. 

AS = Alring .hr. 

= Core sire 

The Mawddach is a large, shallow estuary which flows 
through a steeply-sided valley. The mouth of the estuary 
is narrowed by a pebble and sand spit extending from the 
.uth, beyond which the estuary stretches out into 
Burmouth Bay. Water quality has been classified as grade 
A. but contains high levels of copper. zinc and iron from 
the natural outcrops and abandoned mines further 
upstream within the river catchment. 

The intertidal flats am predominantly sandy. very shallow 
and highly mobile. Some saltmarsh has developed on the 
northern shore where the Afon Dwynant flows into the 
Mawddach. and on the southern shore behind the shelter 

of the spit. Sparrina is abundant and spreading rapidly. 
notably within the Afon Dwynant hay. In the mid and 
upper reaches of the estuary the salltnarsh vegetation is a 
mosaic of mid-upper communities. 

Funkier upstream at Pennuenpool on the south bank them 
is a mod-bed. with a large stand of common reed 
Phravnires worrahs. In this area a full range of 
successional vegetation types remain intact. Born reed-
bed and marsh through to sedge meadow and pasture. 
There is a history of land-claim for agriculture in the 
upper pans of the estuary, and the resulting grasslands and 
the reed-1.1 are a feeding and breeding ground for hints. 
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Wildlife features 

Coastal 
habitats 
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Birds Aquatic estuarine communities 

Solnidal 

183 

Wintering birds 

Total waterfowl. 2.000 

198687— 1990/91 data 

  

nulleral 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Breeding birds: there is a small colony of breeding 
herring gulls, and small numbers of lapwing. curlew. 
redshank and ringed plover are known to breed within 
the grasslands. 

5551 
lMI 
• 

NCR CCR 
O i  BI 

SSSI 
IG1 

AON0 

• 
124R RSPB ESA NP NT NSA NC 

• • 
2 

SPA Rama 

Conservation status 

Information unavailable. 

Additional wildlife features 

The channel is a major nursery for sea bass 
Dicentrarchm (alma', Otters are known to use the 
reed-bed at Penmaenpool. 

• = d•ignared 	• = prtsposed 

No. 

Only a small proportion of the estuary is covered by 
Sites of Special Scientific Interest, Penmaertpool 
Reed-bed (93 ha) is a biological SSSI. Adjacent to the 
estuary is Atthog Bog biological SSSI (64 ha), and 
Barmouth Hillside (66 ha) which is an SSSI for its 
biological and geological interest. Barmouth Hillside is 
also Geological Conservation Review site. 

In addition there is an RSPB reserve at Penmaenpool. 
and much of the estuary lies within Snowdonia National 
Park. 

Conservation status 
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Features of human use 

nut enpol 

Barnunoh 

Muria 
Ma.ddach 	= leisure 

• = harbour 
= urban/industrial shore 

Features of human use 

Most activities are recreation and leisure pursuits. 
Sailing, wind-surfing and canoeing take place throughout 
the estuary, while water-skiing, power-boating and surfing 
are based mainly in the bay. At Barmouth. close to the 
estuary mouth, there are moorings and a small harbour. 
Them is also a footpath running along almost the entire 
length of the southern shore of the estuary from Morfa 
Mawddach to Penmaenpool. where Mere is a visitor 
centre. Penmaenpool is the area where bird-watching is 
most intensive. 

Exploitation of the natural resources is also a feature. with 
seine-netting for salmon and trout. small-scale gathering 
of cockles and mussels, and saltmarsh grazing. 

Habitat management techniques include Sparring control 
by spraying, which was undertaken in 1989. 

In 1989 there was a proposal for land-claim at 
Penmaenpool. for agricultural purposes. A proposal for a 
marina behind the south bank spit. which would have 
involved land-claim, had recently hcen rejected. 

Categories of human use 

0 

Further reading 
Ashell, J.. Smart. S., Duckwonh. J.. & Holder, C. In prep. 

The sand dune survey of Great Britain. Site report. 
Fairboume. Joint Nature Conservation Committee 

Report. No. 82. 

Burd. F. 1986. The saltmarsh survey of Great Britain. 
County report. East Gnynedd. Unpublished, 
Nature Conservancy Council. 

Howells. El.. Howells. M.E., & Alabaster, LS. 1983. 
A field investigation of water quality. fish and 
invertebrates M the Mawddach river system, Wales. 
Journal of Fish Biology, 22: 447-469. 

Walton, C. 1913. The shore fauna of Cardigan Bay. 
Journal f  the Marine Biological Association if the 
United Kingdom. JO: 102-113. 
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Artro Estuary 

Centre grid: SH5725 
County: Gwynedd 

Dishier: Meirionnytkl 
CCW region: North Wales 

Get/morph. 
type 

Bar Wilt 

Human 
population 

<5.COD 120 
	

114 
	

7.4 
	

1.7 
	

4.4 

Description 
The Artro estuary is a small, very shallow, sandy estuary. 
sheltered by Shell Island or Mochras. Water quality in the 
estuary has been classified as grade A. At the southern 
end of the bay there is a small am of saltmarsh. which 
has a wide range of saltmarsh vegetation communities. 
from pioneer communities through to mid-upper marsh. 
and includes a patch of the rare LimoniumlAnneria 
vegetation community. Spartina is invading the sandflan. 
and is extending the area of saltmarsh and stabilizing the 
range of vegetation types. In scattered areas, upper marsh 
swamps grade into wet dune slacks. 

To the south of the estuary are the Morfa Dyffryn dunes. 
an extensive area of calcareous mobile and fixed dunes. 

The dunes are both high and wide. and contain fine 
examples of dune migration, and are of great botanical 
interest with a rich flora that includes several locally 
uncommon species. 

Historically. the estuary of the Arts river has been 
radically modified by man. The river channel once flowed 
out to sea south of Shell Island. until a land-claim scheme 
in 11119 diverted the flow of the river northwards through 
marshy ground. For the next twenty years Shell Island 
was a true island. isolated from the mainland. but the 
southern end of the island gradually silted-up. joining it to 
the land once more, and the sand dunes now present 
began to form. 
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Coastal 
habitats 

Area (ha) 

• • • • • 
100 10 6 • = major habitat 	• = minor habitat 

SuNide! Sallinarsh Sandflats Mudflats Sand 
dunes 

Rocky 
shams 

Shingle Lowland 
grassland 

Lagoon Other 

Wintering birds 

Total waterfowl: 680 

1986/117 — 1990/91 data 

  

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Breeding birds: small numbers of ringed plover are 
known to breed on the estuary. 

SSS1 
(B) 

• 
NCR OCR SSSI 

(01 
SSS1 
(BH 

NNR LNR AONB CWT RSPB ESA wolf 

• • 
NP NT NSA HC Other 

• 
SPA Rent. 

Corkservalion Mahn 

Wildlife features 

Birds 

Conservation status 

Aquatic estuarine communities 

Information unavailable. 

Additional wildlife features 

The invertebrate fauna recorded on the estuary includes 
two RDB 3 species. the tiger beetle Ciaindela hybrids and 
the bug Monorynarama hahrmani and 36 Notable species, 
which have keen found on Morfa Dyffryn. 

Great crested newts occur in pools on the neighbouring 

The Anon is a major nursery for sea bass Dicendarchus 
labrar. 

• = dmignawl • = poposed 

No. 

The southern half of the estuary lies within the Morfa 
Dyffryn Site of Special Scientific Interest (506 ha), of 
which 202 ha is a National Nature Reserve. The Arlon 
also forms pan of the Morfa Dyffryn Geological 
Conservation Review site. and the Glannau Harlech 
Nature Conservation Review site. 
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Features of human use 

Pen Sam 

Features of human use 

Most human activities are connected with tourism, based 
around the leisure centre on Shell Island and the sailing 
club at Pen Sam. A small quay at the tip of the island has 
non-marina moorings, but most aquatic-based activities 
(sailing, wind-surfing) are confined to the seaward side of 
the sand bar. 

Exploitation of the natural resources includes bait-
digging, and grazing of the sallmarsh in the south of the 
site. Than is also a military airfield on the southern shore 
of the review site. 

Categories of human use 

45 

Further reading 
Ashell. L. Smart. S., Duckworth, I.. & Holder. C. In prep. 

The sand dune survey of Great Britain. Site report, 
Morfa Dyffryn. Joint Nature Conservation Committee 
Report, No. 90. 

Bard, F. 1986. The sahmarsh survey of Great Britain. 
County report, Fay, Gxynedd. Unpublished. 
Nature Conservancy Council. 

Walton, C.L. 1913. The shore fauna of Cardigan Bay. 
Journal of the Marine Biological Association of the 
United Kingdom. 10: 102-113. 
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Traeth Bach 
aka. Glaslyn/Dwyryd Estuary 
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Coastal 
habitats 

Area (ha) 

• • • • 
1,402 300 348 • = major habitat 	• minor habitat 

• • 
SuNidal Saltmarsh Sandflats Morin. Sand 

dunes 
Rocky 
sham 

Shingle Lowland 
grasslani 

Lagoon Other 

Wintering birds 

Total waterfowl 3,390 

1986/87— 1990/91 data 

BORE NWC WSC 

Wintering species assemblage 
(Spp. forming >5%,  assemblage shown separately) 

Breeding birds) thew is a small breeding colony of 
black-headed gulls and small numbers of lapwing. 
curlew, redshank, oystercatcher and ringed plover are 
known to breed on the estuary. 

2 4 3 5 16 14 10 9 6 7 15 
• • • 

Hard substrate 

17 18 21 26 20 27 24 22 28 23 19 

12[13 6  

31 30 33 32 29 25 

Description 
Traeth Bach is the broad, shallow estuary of the Afon 
Glaslyn and the Afon Dwyryd. Historically the estuary 
has been much modified by man. The construction of the 
railway along the south bank of the Dwyryd brought 
about some land-claim, and the building of the cob at 
Pordimadog reduced the area of the Glaslyn by 50%. 
Water quality in the estuary has been classified as grade 
A, except for a small section near Porthmadog. which was 
grade B. 

Traeth Bach is dominated by sandy intertidal sediments, 
with some sand and silt in the south. Saltmarsh fringes the 
shores of the Dwyryd, which has low-mid saltmarsh 
vegetation communities, and grazed mid-upper marsh on 
the southern shore. Towards the mouth. Spartina is 
present and landwards the saltmarsh grades through to 
dune grassland. The main area of saltmarsh along the 
Afon Glaslyn lies seaward of the road and railway at 
Ponhmadog, and is dominated by ungmzed low-mid 
marsh vegetation with Spartan. The Glaslyn marshes that 
remain behind the mad and railway are now only partly 
tidal, and the vegetation here is grassland that grades from 
brackish to freshwater. The flora here includes several 
uncommon plant species. 

Wildlife features 

To the south of the estuary mouth is the sand spit of 
Morfa Harlech, which has extended across the mouth of 
the Glaslyn by the northwards movement of sand. 
However, changes in the position of the river channel 
have affected the growth and erosion of the spit. The 
large, moderately lime-rich sand dune system on Morfa 
Harlech has large populations of many locally uncommon 
species of plant, and the slacks am rich in invertebrates 
and support a variety of mosses and liverworts. On the 
northern shore the sand dunes of Morfa Bychan are a 
reflection of Morfa Harlech, with pioneer dunes, actively 

building dunes, area of mature fined dunes, and wet 
slacks. In addition, on the westernmost point of the 
estuary there is a small patch of rocky shore. 

Traeth Bach has a wide range of habitats with a variety of 
vegetation communities and an interesting invertebrate 
fauna. In addition it is the second most important site for 
estuary birds in Cardigan Bay, and wintering populations 
am dominated by wildfowl. 

Birds Aquatic estuarine communities 

Soft substrate 

Additional wildlife features 

Two nationally rare plants grow on Glaslyn marshes, the 
dwarf spike-rush Eleocharis parvula and Welsh mudwort 
Limoseno matrons. This is one of only two sites where 
Welsh mudwort has been found recently in Britain. 
The invertebrate fauna recently recorded on the estuary 
Includes the RDB 2 fly Pteromicro glohricolo, the 
RDB 2 beetle H voakras rogiceps. the RDB 3 flies 
Pherbelho griseolo. P griseseens and &mows 
sabutonum. two proposed RDB species and 43 Notable 
species. 
The channel is an important nursery ground for sea bas 
Direntranhos lohrea. 
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Conservation status 
• = designated 	• = proposed 

No 

Much of the estuary is covered by SIes of Special 
Scientific Interest. Glaslyn Marshes 176 ha) and Morfa 
Bychao (346 ha) are biological SSSI , parks of which am 
managed as reserves by the North Wales Wildlife Trust. 
Morfa Harlech (1,536 ha) is an SSSI of both biological 
and geomorphological Micros), of which 873 ha am 
established as a National Nature Reserve. It also forms 
pan of Glenna Harlech Nature Conservation Review 
site. 

The northern half of the estuary lies within Snowdonia 
National Park. Part of the western shore of Traeth Bach 
falls within the Lleyn Peninsula Environmentally 
Sensitive Area. 

Snares Bridge across the Mon Dwyryck Tramh Bach: road and rail COM11111111.1iOnS and an explosivo factory. 
(Peter Wakely. English Nature) 
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Features of human use 

Pen n de an ran 

• = harbour 

■ _ marina 

= industrinl/urhan shore 

♦ = industry 

= frcm.on 

Features of human use 

Most activities are connected with leisure and 
noreation.Water sports such as power-boating, water. 
Anna, canoeing and surfing taking place in the main 
channel. Land-based pursuits such as 4WD. trial-biking, 
car sand-racing, and beach recreation are concentrated on 
the sand dunes and beaches. 

there is very little industrial activity on the estuary, with 
only a small port at Porthmadog and an explosives works 
at Penrhyndeudraeth. Exploitation of the natural resources 
includes grazing of the saltmarsh and the dunes at the 
estuary mouth: turf-caning: hand-gathering of molluscs; 
hail-digging, and wildfowling under agreement. 

Ilabitat and species management includes the culling of 
mammals. Spartina control, and management of sand 
dunes. In 1989 there were proposals for Sparrina control 
rod the protection of the dunes on Marfa Bychan. 

More recently sailboarding and jet-skiing have occumol 
,41 the estuary. and seismic studies have been caned out 
by the University College of Wales. 

Categories of human use 

Further reading 
Ashell, J., Smart, S., Duckworth, J., & Holder. C. In prep. 

The sand dune survey of Great Britain. Site report, 
Morfa Bychan and Llandanwg. Peterborough, 
Joint Nature Conservation Committee. 

Ashe11,1., Smart, S.. Duckworth.1., & Holder, C. In prep. 
The sand dune survey of Great Britain. Site report. 
Morfa Harlech. Peterborough. Joint Nature 
Conservation Committee. 

Bard, F. 1986. The sahmarsh survey t‘Great Britain. 
County report. East Gwynedd. Unpublished. 
Nature Conservancy Council. 

Cook, W.. & Rees. EI.S. 1978. Survey of the 
macroinvertebrate population in the Gloslyn/Dwyryd 
estuary. (Columnar Marine Science Laboratories. 
University College of North Wales. Menai Bridge). 
Nature Consensuay Counsel. CSD report, No. 222. 

Walton. C.L. 1913. The shore fauna of Cardigan Bay. 
Journal of the Marine Biological Association fthe 
United Kingdom 10: 102-113. 
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Geomorph. 
type 

Bar built 

Human 
population 

< 5.(XX) 

Intertidal 
area I ha) 

Trial area 
(hat 

Shore 
kabob (kW 

Tidal range 
Oro 

Channel 
length (km) 

Pwllheli Harbour 

Centre grid: SH3835 	District: Dwyfor 

Review site location 
	 County: Gwynedd 	CCW region: North Wales 

Description 
RwIlheli Harbour is the estuary of the Afon Etch and the 	saltmarsh M the outer harbour. The saltmarsli O composed 
Afon Rhyd-hir. The site is dominated by the harbour 	of low-mid vegetation communities. with some Spartina 

which. along with the development of the town of 	 to the south. 
Pwl !hell. has led to extensive land-claim. Almost 83% of 
the shore is protected by linear defences. The estuary has 	The intertidal flats support a variety of wintering 
only a small area of intertidal sandflat. and a small area of 	waterfowl. 
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Coastal 
habitats 

Area (ha) 
• • 

3 57 • = major habitat 	• = minor habitat 30 

Subtidal Salt:marsh Smirk. Man. Sand 
dunes 

Rocky 
shores 

Shingle Lowland 
grassland 

Lagoon Other 

Wintering birds 

Total waterfowl: 420 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

1986/87 — 1990,91 data 

WSC BoEE NWC 
• 

Features of human use 

0,6 
urbanfindustrial shore 

• = harbour 

o = caravan site 

= leisamnecreation 

Wildlife features 

Birds 

Human activities 
Features of human use 

Them are few activities on Pwllheli. The estuary is 
dominated by the harbour and a boat-building/repair yard. 
There are two caravan parks close to the site, and leisure 
pursuits include angling, walking, bird-watching and 
sailing. 

In 1989 the construction of a manna had been consented. 
which included the infilling of 6 ha of the inner harbour to 
create a leisure marina. Also in 1989 there was a proposal 
for a training wall at the harbour mouth for channel 
management, which would provide an extra 
150/200 moofings. 

Further reading 
Ashen, J., Sman, S., Duckwonh, J., & Holder, C. In prep. 

The sand dune vegetation survey of Great Britain. 
Site repots. PwIlheli-Penychain. Joint Nature 
Conservation Committee Report No. 84. 

Ashell, 1., Smart, S.. Duckworth, J.. & Holder. C. In prep. 
The sand dune vegetation survey eiGreat Britain. 
Site report. Traeth Crugan (Pullhelt). Peterborough, 
Joint Nature Conservation Committee. 

Aquatic estuarine communities 

Information unavailable. 

Conservation status 
There are no statutory designations or conservation areas 
on PwIlheli Harbour. 

Burd, 0 1986. The sahmarsh survey of Gra, Britain. 
County report. West Guynedd. Unpublished, 
Nature Conservancy Council. 
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NTI.= Normal tidal limi 

XM = Across mouth 

= Core site 

4.7 Bar built 

Geomorph. 
type 

Human 
population 

<5,000 

Total area 
(hal 

Intertidal 
area (hal 

Shore 
length (km) 

Channel 
length (km) 

Tidal range 
(m) 

343 285 9.4 4.5 
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Foryd Bay 

Centre grid: SH4559 	District: Arlon 

Review site location 
	 County: Gwynedd 	CCW region: Nonh Wales 

Description 
Foryd Bay is a very shallow estuary at the southern and of 
the Menai %Mil. and is bounded on its westem side by a 
dune-covered shingle spit which constricts the entrance to 
the bay. Major flood defences run along the west bank 
which historically were associated with large-wale land-
claim. Water quality in the estuary has been classified as 
grade A. 

The intertidal area within the hay is extensively sandflat. 
on which there is a patch of the reign. Zomera near the 
mouth of the estuary. The largest area of saltmarsh 

stretches along the wcstem shore. The vegetation is 
largely Spartina. with some fringes of an upper saltmarsh 
community, and on the eastern shore there are some 
narrow. broken areas of saltmarsh. Sp mina is spreading 
throughout the saltmarsh. 

Foryd Bay W part of the network of estuaries at the 
southern end of the Menai Strait that are used by 
wintering wildfowl and waders, and there is considerable 
interchange of waterfowl between the Foryd Bay. Cefni 
Estuary and Traeth Melynog review sites. 

25.1 



25.2 

Almost all of dte estuary is covered by Foryd Bay 
biological Site of Special Scientific Interest (283 ha). The 
estuary is also a proposed Local Nature Reserve, and is 
included in the proposed Menai Strait Marine Nature 
Reserve. 

Wildlife features 

Birds 

Conservation status 

Aquatic estuarine communities 

Soft Substrate 

2 	3 	4 	6 7 	8 9 	10 12 13 	14 15 	16 

• • 
Hard Substrate 

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 

Additional wildlife features 

Otters have been recopied m Foryd Bay. 

• = designated 	• = proposed 

55,57 
10) 
• 

NCR SIM 
Iv) 

5551 
(MI 

wwl GCR NNR LNR AONB RSPB ESA NP NSA HO Other 

• 

SPA Cam.' 

No. 

Coastal 
habitats 

Area (ha) 

• • • • • • 
123 162 58 • = major habitat 	• = minor habitat 

Subtidal Saltmarsh Sandflats Mudflats Sand 
dunes 

Rocky 
shows 

Shingle Lowland 
grassland 

Lag.. Other 

Wintering birds 

Total waterfowl: 3,280 

1986/87 — 1990/91 data 

BORE 
• 

NWC WSC 
• 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 



Human activities 

e e 
Coast protection & sea defences 
Limar defences 
TnUning walls 
Groynes 
Brushwood fences 
Spar dna planting 
Itiarram grtics plain* 

Barrage lidlertle8 
Wein & totiaget. for river managemeti 
titorrn sur,te herrn, 
Wale"... barrages . bun. 
Leisure ham, 
Tidal power barrages 

Power generation 
Thema] power mations 

jen its (power generanoW 
Windpower generation 

Industrbil, port & related development 
Docks pox & larbour facilities 
INanufacturtig Wdustries 
CHinisso Munn. 
Ship & boat hunting 
ahem 

Extraction & proeming of natural gas & 011 
Exisbnnion 
Prosier.° 
Rig & plesfonn crnsuuction 
Pipeline mnornoion 
Nadine ilinalla11011 
Imprilexpon jenim & single-point moorings 
Oil refineks 
Mothballing of fp tit Luken 

Millie, activities 
Overflying 13,tidimry aircraft 
011tim 

Waxer discharge 
Dornemic waste &was.. 
Sewage alcharge owfalls 
Sewage treaunent wohs 
Rubbish* 
Induwrial agriounurel was. discharge 
nennal dischx, (power maims, 
Dredge 
Awidonal dil.harges 
Aerial crop ,prwing. 
Wdsie incinennors 
Ohm 

Sediment extraction 
Capital dredging 
Nanuenance drudging 
Cummewial erne aggregates extraction 
Cornmexial renew. o.n.o. extinction 
Nindonnalercial aggregtie, extraction 
Ilatima try,* 

Tran•ort & contmnnientions 
Airports . helipads 
Tunnel, bridges aqueducts 
Cauwways & rent, 
Road whemen 
Penim 
Calties 

Urbanisation 
Landclaim tor housing car parks 

Estimation & scientific research 
Sampling. specimen collection observation 
Nalunelivil. interpretative facilities 

& geological iew 1151555 

Marine & lerresttial archwelogy 
Fossil vollwiing 

• 

'tourism & recreation 
titixtructire develom 

Adminas 
Non-marina moorings 
Oinglw . boat parks 

• • 
• 

Canwan parks & chalets 
Leisure centres, complexes . piers 

Actiaiie.lwed reerewion 
Pov..er-twating & water-skiing 
ler-skiing 
Sailing 
Saillnerding. windsurfing 
SCUBA & snotielling 
Canoeing 
Surfing 
Rowing 

• 
• 

Tow. kw Wptileisure barges 
tingling 
INfier non-mailmen:id fishing 
Raining . general Ixwb roweaiion 

• 
'rertistrial . imenitlabltised recreation 

Walking. including dog walking 
• Rini-watching 

Sandywnting 
.IWD. nial.biking 
Car .11aq-wing 
Howe tiding 
Wwk,limbing 

• Golf r 	s 
(laYtitigeon sh.odng. 
Ogler. 

Airborne recreation 
• • 5500575. 55 light aimraft 

Ihidill-Mill3131111. model aims. 
Others 

Wildfussling & bunting 
• Wildfowling 

Other hunting-retired activities 

tiall-eolleriti• 
• Ilitninr & nounint I, illgWIIMM Ss rano... 

Hydraulic dredging. worms 
Gwas 

Commercial fiidieries 
• UM-inning & mrvlint 

['Aeon.. forests 
Fs. vans & other fixed devices & nets 
Ctistacea 
Moll.. -Hand-tinhering 

tiredgWg 
Hydraulic dredging 

Cultivation of living re•urce 
Salirnawb grazing 
Sand dune grating 
',ail.. land-dein 
rish.farming 
Shellfish Rtiming 

Bottom .tray cultindion 
.5,01 cultivation 

Crews= fuming 
gad. nwliiig 
Aalicevtua picking 
Other, 

Management & killing of birds & mammals 
Killing of mammals 
Killing of birtls 
Adult fish-earing hirtni 
Adult Wellfish-earing hirds 
Wills 
Geew 

Wildlife habitat management 

HaSiti creation & restoration 
1tinrine 
Intertidal 
Terrestrial 

Habitat nwnagenwni 

Others 
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Features of human use 

There is no industry within the site, for the single harbour 
at Fort BeIan is tourist-based with organised trips to 
Caernarfon. Most activities are recreational or exploit the 
natural resources: them is one caravan part at Morfa 
Lodge and bird-watching, angling and wind-surfing am 
known to occur. Small numbers of boats am licensed to 
bag-net for fish, and low-level bait-digging occurs in the 
middle of the flats. An agreement exists between 
wildfowlers that the Cefni and Foryd Bay estuaries are 
that over, while Traeth Melynog is a refuge. 

In 1989 there was a proposal for a marina at Fort Belan, 
which would have involved capital dredging to cut out 
6 ha for the basin, and associated land-claim for 
accommodation and hotels. Two golf courses were also 
proposed on the dunes and peninsula. In 1991 this 
proposal had been withdrawn. 

Categories of human use 

30 

Further reading 
Allen, EL., Moore, 1J., Walker, AJ.M., & Rees, E.1.S. 

1983. Estimation of the temporal stability of beach 
sediments from biological evidence. Swindon, 
Science and Engineering Research Council. 
(SERC marine technology report RDX 38). 

Ashell, 1., Smart, S., Duckworth, 1., & Holder, C. In prep. 
The sand dune survey of Great Britain. Site report, 
Marfa Dinlle. Joint Nature Conservation Committee 
Report, No. 87. 

Burd, F. 1986. The saltmarsh survey of Great Britain. 
County report, West Gwynedd. Unpublished, 
Nature Conservancy Council. 
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Geomorph. 
type 

Bar bath 

Human 
population 

<52(0) 

Total area 
0.0 
365 

Intertidal 
area (ha) 

314 

Shore 
length 0.0 

10.9 

Channel 
length (km) 

5.4 

Tidal range 
(m) 

4.7 
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Traeth Melynog 
a.k.a. Braint Estuary, Traeth Abermenai 

Review site location 

Centre grid: SH4364 	District: Ynys Mon 
County: Gwynedd 	CCW region: North Wales 

Description 
This very shallow estuary is situated at the south-west of 
the Menai Straits, where the narrow channel of the Mon 
Braint opens out onto a large area of intertidal sandtlats. 
Water quality has been classified as grade A. The estuary 
is bounded on the west by the sand dunes of Newborough 
Warren and lies in the shelter of the shingle ridge of 
Abermenai Point, which is accreting. There is a further 
area of shingle along the east shore at Plas Penrhyn. 

A band of saltmarsh runs along the shores of the bay, and 
extends upstream into the Braint. This saltmarsh has a 
wide range of vegetation communities, with younger, 
low-mid marsh in the south, and mid-upper marsh and 
freshwater transitions in the north. Sparring has recently 

appeared. To the west, Newborough Warren is a major 
sand dune system with both active and fixed dunes; sand 
is transported predominantly from west to east, towards 
the spit at Abermenai Point. The dunes show a full range 
of vegetation types from strandline flora, dune ridges, and 
wet and dry slacks through to heath and scmb. 

Traeth Melynog has a range of habitats and an 
outstanding assemblage of flowering plants. Invertebrate 
populations am varied, including several uncommon 
species, and in winter the estuary supports a varied 
waterfowl population. There is considerable interchange 
of waders and wildfowl with the Foxyd Bay review site to 
the south, and the Cefni Estuary to the north. 
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Birds 

Conservation status 

Aquatic estuarine communities 

Soft Substrate 

2 10 14 13 12 9 6 4 3 8 7 15 16 

• 
Hard Substrate 

17 20 32 25 24 33 29 28 26 23 22 27 19 18 

• 

21 

Additional wildlife features 

The nationally rare dune helletarine Epipactis dunensis is 
found on the dunes and the dune slacks. 
The invertebrate fauna recently recorded on the estuary 
includes the RDB 2 sandbill nistic moth Luperina 
nicker!)) gueneei and the beetle Hypocaccus rugieeps; the 
RDB 3 bug Monosynamma bohemani, and flies 
Pherbellia grisceseens,Zophomyta remain, Desiapsis 
minutalis and Limnophora scrupulosce and 160 Notable 
species, recorded on Newborough Warren. 

• = designated 	• = proposed 

No. 

Wintering birds 

Total waterfowl: 2,840 

1986/87 — 1990/91 data 

Wmtering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Coastal 
habitats 

Area (ha) 

• • • • • 
248 66 51 • = major habitat 	• = minor habitat 

Subtidal Saltmarsh Sandflats Mudflats Sand 
dunes 

Rocky 
shores 

Shingle Lowland 
grassland 

Lagoon Other 

• • 
SSSI 
lit) 

5.55) 
(B) 

wwr NT NCR GC7R 5551 
(61 

AONB RSPB 1RSA NP NSA Other 

• • 
SPA Reimer 

Wildlife features 

Around hal the estuary is covered by Newborough 
Warren-Ynys Llanddwyn Site of Special Scientific 
Interest (1.552 ha). notified for its biological, geological 
and geomorphological interest. Most of the SSSI is a 
National Nature Reserve. Newborough Warren is also a 
Nature Conservation Review Site. 

The estuary lies within the proposed Menai Straits Marine 
Nature Reserve. 
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Human activities 

U 	protection & era defences 
Linear dcrencex 
Training walls 

Brusbwoccl fences 
Spuninu planting 
Mnrram plus planung 

Barrage schemes 
Wars & banng. for over nungernent 
Surna surge bamige. 
Water ...rage barrages & bunch 
Insure barrages 
time ante-Mira, 

Power generation 
Thema power slams 
Inaornexnentrine. inume gomanonl 
MM-powergenemnon 

traluntrial, port & related development 
Dock. port & 
hlanufanuring industries 
Cbemical industries 
Ship & bum building 
°Mem 

Extraction & processing of natural gas & oil 

trelnemo 
h platform construction 

Importie,mcniv, single-point rnooringm 

,u1Malling of ng.& tankerN 

NUM, activities 
mu:diem!, milli, Mt 
(Mums 

Waste discharge 

limium Costume &totals 
SC.7, vennera works 

Indusmal ba agriculn, 	di.alurgu 
Iltennal th,Iwge,Ipower gallons, 
Dredge ..pmi 
,cuicnial discharges 
Aim, Lc, spraying 
Waste mcMerators 

Sediment extraction 
CapiLd drudgmg 
Maintenance dredging 
Commeruial vamaine aggregates extraction 
Commercial ierrestrial agmcgalcs exuaction 
Non-oammarial aggegares extraction 
liard-mck quarrying 

Transport & tommunkations 
;mom a helita 
Tunnels. didges agleam 
Cammays Sr Mats 
Road schemes 
Ferries 
Cablm 

Urbanisation 
Lnd-claim for housing & car garrlm 

Mutation & mientific research 
Samba, spurn. cullexun oliumunun 
Muir rrails interpretive !MMus 
Mimic ars & geological im chilling 
Mrbe ■Frz anemia an-baeology 
Fossil coDecting 

Tourism & recreation 
Infrastruccure development, 

hlara 

Dinghy & boa park, 

Ict,limg 
• • Sailing 

Sadtioanling & wold,orling 
SCUBA & .norkelling 
(Mr, 
Suding 
Rowing 
I,unat N. inpVlco.orr Kr, 

• 
I IMer nonavxnmovial 11Ming 

• Haibing & gcncral Wadi recreAtion 
rcrronial & imeMdal lxiNed recreamm 

• 
• 

Walldme. including dog walking 
Iiird,wanlmig 

• 
Sund.yachnrig 
7WD. inabbiking 

• 
Car ...ming 
IIome,ruling 
Itock-clinMing 

Clay-pigeon slaxuing 
OMer .̂  

hirbonw remation 
• I riernying by lighl aimall 

Radio-cm...1 model airman 
Mers 

Wildfowl' rig & hunting 

• 
• 

OMer bunting.rtlated activities 

BallmollectIng 
Digging St pumping Mr ingwomln& ragworms 
11,buylio dralging tor .orms 
OMem 

Commercial fisheries 
1.i, =Ong & truwling 
I ylcc,neuing far eels 

• 
• 

FM my., Mier lined devirx, & nets 

• 
Dredging 
117,1nallic dredgiAs 

l MIthation of living mamma 
• 
• 

SAMLIT, ruing 
Skk. id kW/1E waxing 

1,,larnung 
ti1,111.11 farming 

Ikumm & tray...Min 
Si,endul ,ultivamm 

Cruswea farming 

°Men 

Management & killing of birds & mammals 
• Adling 01171.111M11,  

Adult lid,taiing bird. 

Wildlife habitat management 
• swfme movie 

I lalmai cmanon & roux:mon 
Maxim: 

• 
IliMitai nu...m.o. 
Mum 
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Features of human use 

Most activities are leisure pursuits or exploitation of the 
natural resources, and are of limited extent. The estuary is 
too shallow for widespread sailing, although some sailing 
does take place off Abermenai Point. Walking, bird-
watching and beach-based recreation are centred on the 
north of the estuary or Abermenai Point. Occasionally 
trial-biking occurs in the dunes. 

Exploitation of the natural resources includes commercial 
digging and hand-gathering of mussels and cockles, and 
there have been attempts to control this. Wildfowling is 
also restricted. for there is a general agreement that Traeth 
Melynog is a wildfowl refuge, while Foryd Bay and the 
Cefni are shot over. In addition, the sahmarsh and sand 
dunes are grazed. 

In 1989 there was a proposal for a marina at Fort Betas 
on Foryd Bay, which would have had an impact on the 
Abermenai Point area, with an increase in sailing. This 
proposal was later withdrawn. 

Categories of human use 

Further reading 
Blackstock, T.H. 1985. Nature conservation within a 
conifer plantation on a coastal sand dune system. 
Newborough Warren, Anglesey, North Wales. 
In: Sand dunes and their management. ed. by P. Doody, 
145-150. (Focus on nature conservation, No. 13.) 
Peterborough, Nature Conservancy Council. 

Burd, F. 1986. The saltmarsh survey of Great Britain. 
County report, West Gwynedd. Unpublished, Nature 
Conservancy Council. 

Mills, DLL. 1991. Benthic marine ecosystems in Great 
Britain: a review of current knowledge. Cardigan Bay, 
North Wales, Liverpool Bay and the Solway (MNCR 
Coastal sectors 10 and I l). Nature Conservancy Council. 
CSD Report, No. 1,174. (Marine Nature Conservation 
Review Report, No. MNCR/OR/12) 

Rees, E.I.S., & Walker, A.J.M. 1976. Survey of the 
macroinvenebrate populations of 1Yaeth Melynog, 
Gwynedd. (Contractor. Marine Science Laboratories, 
University College of North Wales, Menai Bridge). 
Nature Conservancy Council, CSD report, No. 70. 
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Cefni Estuary 
a.k.a. Malltraeth Estuary 

Centre grid: S144067 	District: Ynys Mon 

Review site location 
	 County: Gwynedd 	CCW region: North Wales 

Geomorph. 
type 

Bar built 

Human 
population 

<5,000 

Total area 
(ha) 

744 

Intertidal 
area (ha) 

614 

Shore 
length (km) 

26.1 

Channel 
length (km) 

12.7 

Tidal range 
(m) 

4.7 
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Description 
The Cefni is a shallow, sandy estuary on the southern 
shores of Anglesey, and is in close proximity to the Traeth 
Melynog review site. The size of the estuary was greatly 
reduced when the Cob was built at MalItraeth in 1819; 
above Malltraeth the flood prevention embankments have 
entirely canalised the channel. Water quality of the 
estuary has been classified as grade B, apart from the 
outer reaches of the estuary which were grade A. 

The construction of the Cob caused the accretion of 
sediments and development of extensive intertidal 
sandflats, across which the Cefni meanders at low tide. 
On the northern shore there is a narrow fringe of 
saltmarsh, with mid-upper vegetation communities and 
Spar Una. The most extensive area of saltmarsh lies along 
the south and eastem shore, which has a well-established 
upper marsh with a wooded fringe. 

To the east of the estuary them is an extensive system of 

sand dunes which continue eastwards to the Traeth 
Melynog estuary. A large area of dunes adjacent to the 
Cefni were planted with conifers in the late 1940s, which 
halted the dunes' ecological development. Some damp 
slacks in this forest still retain sand dune vegetation. 

The tidal gates and embankments in the upper reaches of 
the site prevent the intrusion of saline water, and the 
Malltraeth Marshes outside the embankments have 
subsequently become freshwater marsh and agricultural 
land. These marshes retain a remnant wetland flora and 
are a major feeding area for birds, and a small pool east of 
Malltzaeth is known to attract small numbers of migrating 
waders. The Cefni regularly supports nationally important 
populations of wintering pintail. 

In addition them is a small area of rocky shore to the 
north-west of the estuary mouth. 

Sea holly Eryngium mop-Unman on Newborough Watson, the extensive sand dune system lying between the Cefni Estuary 
and Traeth Melynog. (Pat Doody) 
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Coastal 
habitats 

Area (ha) 130 
• 

111 
• • 

503 
• • • 

• w major habitat 	• w minor habitat 

Subudal Sahmarsh %tel. Mudflats Sand 
dunes 

Rocky 
shoes 

Shingle Lowland 
grassland 

Lagoon Other 

Wintering birds 

Total waterfowl. 3,380 

1986/87 — 1990/91 data 

BoEE I NWC I WSC 

% National population 

pintail r 1.2% 

Wintering species assemblage 
(Sup. forming >5% assemblage shown separately) 

NT SSSI 
(M) 

• • 

NCR 

• 

OCR NMI 
(B) 

SSSI 

(G) 

• 

NNR 

• 

SPA AONB 

• 

CWT RSPB ESA NP NSA HC 

Newborough 
Forest 

Newborough Wanen-
Ynys Llanddwyn 

No 

Wildlife features 

Birds Aquatic estuarine communities 

Soft substrate 

2 	3 	4 5 	6 7 9 	10 12 13 	14 15 	16 

• • • 
Hard substrate 

17 	It 	19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 

Additional wildlife features 

The nationally rare shore dock Rumex rupesrris is found 
within Newborough Forest. The invertebrate fauna 
recently recorded on the estuary includes the RDB 3 fly 
&menu sabulonorm and 57 Notable species. 

Conservation status 	
• = designated • = proposed 

Almost all of the estuary is covered by Sites of Special 
Scientific Interest. Malltraeth Marshes (184 ha) and 
Penrhynoedd Llangadwaladr (1,248 ha — previously 
known as Bodorgan Head) are biological SSS1s. 
Newborough Warren — Ynys LIanddwyn is an SSSI for its 
biological and geomorphological interest and for the most 
part is a National Nature Reserve. Newborough Forest 
(702 ha) is also an SSSI for its biological and 
geomorphological interest, and lies within the 
Newborough Warren Nature Conservation Review site. 

Part of the estuary lies within Anglesey Area of 
Outstanding Natural Beauty, and the forest areas are 
considered as "Conservation Areas and Working Forest" 
by the Forestry Commission. The proposed Menai Straits 
Marine Nature Reserve encompasses the Cefni. 
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Human activities 

• 

• 

• 

Coast protection & sea defenum 
linear deferami 
Training was 
Gmynes 
FirlaAmincil fumes 
Spinina planting 
Mariam grass planting 

Barrage schemes 
• • Weir...mum tot rws 

wsks we, harm,. & hunch 

Power generation 

luti.m/e mon 'eines Ipomer generation/ 
Wind-imwer generation. 

Industrial, port & related development 
Dock. port & hiufintir failitim 
Manufziouring Lulustries 
Cherniail bid.. 
Ship & boat building 
Odle. 

Extraction & processing of natural gas & ail 
Exploration 
Production 
Rig & platform oonstruction 
Pipeline coralniction 
Pipilice irmallasion 
Import/exprt jetties & single-point moorings 
Oil refumne. 
Motballing of rim & tankers 

Military activities 
• Overflying by milt, aircraft 

Others 

Waste discharge 
Dames. waste disposal 
Sewage d, barge & outfalls 
Sewage treatment works 
Rubbish ti

&  
ps 

Industrial 	aglicidttual waste discharge 
• n.r..) discharges (Pwus,M) 
Dredge spoil. 
Accidental discharges 
Aeriul ,,m0 sPraYing 
Waste incnem.. 
Mem 

Sediment extraction 

• 
Capital dredging 
Maimenanve drudging 
COIIIITIMild esp., aggrepse,i oxtraction 
0.111Mial terraistiall aggiegales extraction 
Non.mmuniemid Wm.. emMMi..  
Hardnick quarrying 

Transport & communications 

• 
ASputu & Mtipads 
Tunnels, bridges & am...-. 
Ciimemays & lords 
Road schemes 
Fen. 
Oulu. 

Urbanisation 
Land,cleim for housing 	car 

Education & scientific research
g.  Sampling, specimen collection & obsermfion 

• 
• 

• ',awe Vas & M.p.g. focilitim 
Seismic studici & geological tem drilling 
Marine & WILCS.al archaeologY 
Kimil collecting 

• 

Tourism & recreation 
Infrastructure developments 

Marina. 
Non-nrn moon, 
Dinghy & Ma pules 

Leisure awn-, complexes & pieri 

• 
Aunatic-immd nxtration 

mm 
...sluing 

• 
• 

Sink, 
Sadbimiling & .inatisurfing 

• 
SCUBA & inolielling 
Cumming 

• Surfing 
Rowing 
T01.11iSt boat rcip4leinure Images 

• AngIMg 
• 
• 

Other 1mm-commercial fishing 
Balling & general beach reemation 

• 
I erremrial & imertidal-hased recreation 

Walking. including dog waling 
• 
• 

Bird-watching 
Sand.michtMg 

• 4WD& marbling 
Cm mindracing 

• laragog 
Rodiclimbing 
Golf comes 
Clayipigeon shooting 
Others 

Airborne reixemiiin 
• Overflying by nibs aireratt 

Radio-controlled model aircraft 
Others 

Wildfowling & hunting 
• 
• 

Wiidirooting 
Other hunting-reated activities 

Bait-collecting 
• Digging & pumping for lumvorms & rap/mins 

limir.41,11redging ler worms 
• (Hers 

Commercial fished. 
• i idihrning & trawling 

liMe-nening for eels 
• Irish taps & other fixed devices 	ties  

l'iliwiem 
• Molluimi - Hand-gathering 

Dredging 
Hydraulic dredging 

CuMvation of living resource 
• Sainnarib grazing 

Sand dune maxiiis 
Agricultunil land-clair, 
Fisli-lartnMg 
Shellfish fanning 

Bottom & any cultivation 
Suspended cultivation 

R
flustame 
. 

farm.g 
eeds 	roofing 

Sedirarnia picking 
Others 

Management & killing of birds & mammals 
• Killing of mammals 

Killing of birds 
Adult fish-eating birds 
Adult shellfishicaling binis 
Gulls 
Geci,e 

Wildlife habitat management 
• Spartina control 

Habitat a& restoration 
Marine 
hewn. 

• 
• 

Terrestrial 
Habitat manage.. 

011lms 
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Features of human use 

Most activities are of a recreational nature or involve 
exploiting the natural resources of the estuary. Power-
boating, sailing, wind-surfing and water-skiing all take 
place ha the main estuary below Malltraeth, while land-
based pursuits am concentrated around the dunes and sea-
front to the south. Sand-yachting, 4WD and trial-biking 
occur on the sandflats, and at present there is a scheme to 
licence horse-riding. 

Cockling, and mussel- and winIde-gathering are not 
intensive, and mussel-collecting and digging for bait are 
also limited. Wildfowling occurs over the central section 
of the estuary, and is subject to an agreement that the 
Cefni and Foryd Bay are shot, while the Traeth Melynog 
estuary is a refuge. Habitat and species management 
include culling of mammals, creation of lakes within the 
Forestry Commission land, and Spartina control. 

Proposals in 1989 included the renewal of the tidal gates 
on MalItraeth Cob, and the development of a visitor 
centre by the Forestry Commission. 

Categories of human use 

50 

Further reading 
Ashell, J., Duckworth, J., Smart, S., & Holder, C. In prep. 

Sand dune survey of Great Britain. Site report. 
Newborough Warren. Peterborough, Joint Nature 
Conservation Committee. 

Atwell, C.A.M. 1972. Some aspects of the ecology of 
.shorebirds at Newborough Warren National Nature 
Reserve with some associated management problems. 
London, University College of London. 
Dissertation for Conservation Course.  

Blackstock, T.H. 1985. Nature conservation within a 
conifer plantation on a coastal sand dune system, 
Newborough Warren, Anglesey, North Wales. In: 
Sand dunes and their management, ed. by P. Doody, 
145150. Peterborough, Nature Conservancy Council. 
(Focus on nature conservation, No. 13.) 

Burd, F. 1986. The saltmarsh survey of Great Britain. 
County report, West Gwynedd. Unpublished, 
Nature Conservancy Council. 

Mills, D.J.L. 1991. Benthic marine ecosystems in Great 
Britain: a review of current knowledge. Cardigan Bay, 
North Wales, Liverpool Bay and the Solway (MNCR 
Coastal sectors 10 and 11). Nature Conservancy 
Council, CSD report, No. 1,174. (Marine Nature 
Conservation Review Report, No. MNCR/OR/I 0) 

Pacltham, J.R., & Liddte, MJ. 1970. The Cefni saltroarsh, 
Anglesey, and its recent development. Field Studies, 
3: 331-356. 

Rees, E.I.S., & Walker, A.J.M. 1976. Survey of 
macroinvertebrate populations in the Cefni estuary, 
Gwynedd. (Contractor: Marine Science Laboratories, 
University College of North Wales, Menai Bridge.) 
Nature Conservancy Council, CSD report, No. 69. 

Tunnicliffe, C.F. 1952. Shorelands summer diary. 

London, Collins. 
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28 Alaw Estuary 

Centre grid: SH3081 	District: Toys Mon 
County: Gwynedd 	CCW region: North Wales 

Review site location 

Human Intertidal 
area (ha) 

Total area 
(ha) population 

Geomorph. 
type 

Channel 
length (km) 

Tidal range 
(m) 

Shore 
Hugh (km) 
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Description 
The Alaw Estuary review site includes the channel of the 
Aloe Alaw and the strait into which it discharges, which 
separates Holy Island from mainland Anglesey. The town 
of Holyhead lies in close proximity to the site. The tide 
varies along the length of the site, for when the Alaw 
channel is submerged, the area known as the Inland Sea 
(between the two road bridges) is usually exposed. Water 
quality in the estuary has been classified as grade A. 

The estuary has a variety of habitats. The section north of 
the Stanley embankment is particularly varied with 
extensive sandflats and a small mudflat in Beddmanarch 
Bay, patches of bare shingle, and rocky outcrops. The 
intertidal channel of the Maw is a mixture of mud and 
shingle, with fringes of saltmarsh on both shams that is 
dominated by Sparring, with some mid-upper saltmarsh 
communities. The Inland Sea is largely subtidal with 
some mudflats and fringes of saltmarsh along the 
sheltered indentations of the shore. The vegetation 
consists largely of patches of low marsh. with transitions 
to freshwater marsh where seepages occur. South of the 

Four Mile Bridge the estuary forms a small, sandy creek, 
which connects with the sea at Cymyran Bay. In the 
sheltered bays of the southernmost parts of the estuary 
there are patches of intertidal mud, with low-mid 
saltmarsh communities and invading Sparring. 

The aquatic estuarine habitat of the Alaw is dominated by 
soft substrate communities, which include muddy gravel 
and muddy sand communities, and Zostera beds where all 
three species of eelgrass have been recorded. A sheltered 
rocky shore community is also present. 

There are also small areas of sand dune and coastal dune 
heath at the mouth of the Alaw and at Cymyran. In 
addition there is a mass of small rocky outcrops and 
grassy islands along the shores of the Alaw, which attract 
a variety of waterfowl during passage and in winter. The 
Alaw is an important feeding area for overwintering birds, 
for the unusual tidal conditions allow birds to feed on the 
Inland Sea when the Maw section is submerged. 

Sahmarsh fringes the sheltered tidal flats of the Alaw Estuary. (Nick Davidson) 
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• 
361- Area (ha) 658 

• • • • • 
• = major habitat 	• = minor habitat 

28.3 

Wintering birds 

Total waterfowl: 4,690 

1986/87 — 1990/91 data 

Wildlife features 

Coastal 
habitats 

Subtidal Seamus], Sandflats Mud-flan Sand 
dunes 

Rocky 
shores 

Shingle Lowland 
grassland 

Lagoon Other 

• • 

Birds 

Conservation status 

Aquatic estuarine communities 

Soft Substrate 

9 	10 12 13 	14 15 	16 

• • • • 

25 26 27 28 29 30 31 32 33 

• 

• = designated 	• = proposed 

NCR Gen SSS I  
181 

SSSI 
(G) 

Sill 
(M) 

Rinser SPA AONB RSPB ESA NP NT NSA HC Other 

• 
No. 

Most of the estuary is covered by Beddrnanareh-Cymyran 
Site of Special Scientific Interest (911 ha), which is an 
SSSI nail-led for is biological interest. There is also a 
private reserve to the west of the estuary, owned by 
Anglesey Aluminium plc. 

3 4 2 5 6 7 

I8 22 21 19 17 23 24 

Hard Substrate 

bar-ualed goal. 
Wintering species assemblage 

(Spp. forming >5% assemblage shown separately) 

Breeding birds: a small colony of breeding terns has 
returned in recent years, following a collapse in the late 
1970s. 
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Features of human use 

0 = caravan park 
• = harbour 

= leisure 
= large industry 

• = small industry 

Features of human use 

Most activities are of a recreational nature. Water-based 
activities take place over all of the estuary, but most 
(wind-surfing, canoeing, water-skiing) are concentrated 
on the channel south of the Stanley embankment. Sailing 
occurs mainly in the north, where there are boat moorings 
and a small harbour near Dyffryn. 4WD and trial-biking 
take place west of the airfield. 

There is little industry within the review site. Most 
industrial activities occur at Holyhead which is outside 
the estuary. There is a small boatyard new Dyffryn, and 
on the west coast at Penrhos there is a large aluminium 
smelting works which discharges effluent into the estuary. 

The Valley airfield on the south-east coast is the site of 
intense use by military aircraft. The estuary is also used 
for Coastguard rescue exercises, particularly the 
headlands and islands in the mouth of the site. 

Proposals in 1989 included Spartina control and 
cultivation of oysters. By 1991 them were two oyster 
fems located within the Inland Sea, with a third near 
Cymyran. to addition consent had been granted for 
improvements to the AS. 

Categories of human use 

Further reading 
Ashell, J., Duckworth, J., Smart, S., & Holder, C. In prep. 

Sand dune vegetation survey of Great Britain. 
Site report, Valley Airfield and Links. Peterborough, 
Joint Nature Conservation Corranittee. 

Burd, F. 1986. The salunarsh survey of Great Britain. 
County report, West Gwynedd. Unpublished, 
Nature Conservancy Council. 

Mills, DJ.L. 1991. Benthic marine ecosystems in Great 
Britain: a review of current knowledge. Cardigan Bay, 
North Wales, Liverpool Bay and the Solway (MNCR 
Coastal sectors 10 and It). Nature Conservancy 
Council, CSD Report, No. 1,174. (Marine Nature 
Conservation Review Report, No. MNCR/OR/12) 
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Centre grid: SH4888 District: Ynys Mon 
County: Gwynedd 	CCW region: North Wales Review site location 

Geomorph. 
type 

Bar built 

Human 
population 

<5,000 

Total area 
(ha) 

103 

Intertidal 
area (ha) 

103 

Shore 
length (km) 

5.2 

Channel 
length (km) 

2.9 

Tidal mete 
ant 

NTL = Nonnul tidal limit 

AS = Along shore 

= Core the 

Traeth Dulas 

Description 
Traeth Dulas is the small, sandy estuary of the Afon 
Goch, which flows into the sea on the north-east coast of 
Anglesey. The Afon Goch originates from Parys 
mountain, where it is polluted by heavy metals from the 
old mineworkings. 

The estuary is sheltered behind a sand and shingle spit, 
Morfa Dulas, which severely constricts the estuary mouth 
and markedly reduces the influence of the tide. Inside the 
spit the estuary is very shallow and drains almost 
completely at spring tides. The intertidal area is 
predominantly sandy with an area of saltmarsh at the 
mouth of the river and on the inner shore of the spit. 

Despite the relatively small size of the estuary, there is a 
wide variety of saltmarsh vegetation communities, which 
reflect the varied physical conditions. In the upper reaches 
pioneer and mid-upper marsh communities are present, 
and a narrow strip of saltmarsh along the southern shore 
has interesting freshwater transitions where seepages 
occur. Behind the spit, an area of saltmarsh grades into 
dune grassland communities. 

Wintering bird populations are dominated by waders, 
particularly curlew. which use the pastures adjacent to the 
site as well as the estuary itself. 
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29.2 

WSC BORE NWC 

A small part of the estuary lie within Coed y Ciell and 
Marfa Dulas biological Site o Special Scientific Interest 
(19 ha). 

Wildlife features 

Birds 

Conservation status 

Aquatic estuarine communities 

Information unavailable. 

• = designated 	• .= propmed 

SSSI 
(8) 

• 
AONB RSPB PSA NP NT NSA HC NCR GCR SSSI 

(C) 
5551 
(S) 

NNR LNR SPA Ross 

No. 

Coastal 
habitats 

Area (Is) 

Subridal 

• 

Salunarsh &mass Modflats Sand 
dunes 

Rocky 
shores 

Shingle Lowland 
grassland 

Lagos 

• • • • • 
Other 

82 21 • = major habitat 	• = minor habitat 

Wintering birds 

Total waterfowl: 740 

1987/88 & 1990/91 data 

• 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Breeding birds: a small colony of little tens formerly 
bred on the sand and shingle spit. 
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Features of human use 

There are very few activities on Traeth Dulas. 
Recreational uses include a single caravan park, walking, 
bird-watching, beach recreation and some 4WD. 
Wildfowling does occur but is not intensive. 

In 1989 there were proposals for Sparring control. and for 
the re-opening of the mine on Parys mountain, which 
would involve discharges of waste into the Afon Ditch. 
By 1991 the mine had been re-opened, with waste water 
treatment expected to improve the water quality of the 
river. In 1991 there was also a proposal for sewage 
discharge into the estuary. 

Further reading 
Ashell, J., Duckworth, J., Smart, S., & Holder, C. In prep. 

Sand dune survey of Great Britain. Site report, 
Traeth Dulas. Peterborough, Joint Nature 
Conservation Committee. 

Bard, F. 1986. The saltmarsh survey of Great Britain. 
County report, West Gwynedd. Unpublished, 
Nature Conservancy Council. 

Sneddon, P, & Randall, R.E. In prep. The shingle survey 
of Great Britain. Appendix I. Report on shingle sites 
in Wales. Peterborough, Joint Nature Conservation 
Committee. 
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30 Traeth Coch 
a.k.a. Red Wharf Bay, Nodwydd Estuary 

Centre grid: S05380 	District: Ynys Mon 
County: Gwynedd 	CCW region: North Wales rgll=111.1 

NTL = Normal tidal limit 

AS = Along shore 

= Core site 

Geomorph. 
type 

Linear shore 

Human 
population 

<5000 

Tidal range 
(m) 

Ibtal area 
(ha) 

Intertidal 
area (ha) 

Shore 
'ugh Both 

Channel 
length (km) 

4.4 6.4 583 583 10.0 

Lion 

Description 
The Afon Nodwydd flows into the large, open, shallow 
bay known as Traeth Coch, or Red Wharf Bay. This site is 
made up almost entirely of an extensive intertidal 
sandflat, across which the river meanders at low water. 
Along the lower banks of the river there is a small area of 
saltmarsh, which has mid-upper marsh vegetation 
communities and stands of Phragmites reed which extend 
upstream into the Afon Nodwydd. Spartina is found in 
the muddier parts to the west. 

On the westem shore of the bay there is also a very small, 
highly sandy, calcareous shingle spit. This is largely 
covered with grassland vegetation, but around the 
seaward edge there is also a strip of pioneer shingle 
vegetation. 

Truth Coch supports relatively small numbers of 
wintering waterfowl, which are predominantly waders. 
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Coastal 
habitats 

Area (ha) 

Subtidal Saltmarsh Stultifies Mudllals Sand 
dares 

Rocky 
shores 

Shingle Lowland 
grassland 

Lagoon Other 

• 
• = major habitat 	• =minor habitat 

• • • • • 
31 552 

Wintering birds 

Total waterfowl: 2,640 

1986/87 — 1990/91 data 

Bo EE NWC WSC 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

SCSI 
(MI 

• 

LNR AGMS GC Other SCSI 
fin 

SSS1 
10) 

NNR RSPB ESA NP NSA NCR GCR 

• 

SPA Ramer 

Wildlife features 

Birds Aquatic estuarine communities 

Soft substrate 

2 	3 	4 6 	7 8 9 	10 12 13 	14 15 	16 

• • 
Hard substrate 

17 18 	19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 

Additional wildlife features 

The RUB 3 fly Spilegona biseriaia has been recorded on 
the estuary in the oust. 

Conservation status 	
• = designated • = proposed 

No. 

Only a very small area of the estuary is covered by 
Sites of Special Scientific Interest. To the west is 
Trwyn Dwlban, a geological SSSI of 16 ha, which is also 
a Geological Conservation Review site. Just overlapping 
the eastem limit of the estuary is Fedw Fawr SSSI 
1119 ha), which is of geological and biological interest. 
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Human activities 
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Features of human use 

Few activities occur on Tmeth Coch, and those that are 
present are generally on a small scale. Leisure and 
recreation are most numerous, with beach recreation, 
bird-watching. angling, 4WD and trial-biking occurring 
over the bay but with relatively little impact, and very 
occasionally rock-climbing occurs at Trwyn Dwlban. 
To the west of the bay there is one small harbour and a 
single caravan park. 

Exploitation of the natural resources includes small 
numbers of tacklers and bait-diggers, and wildfowling, 
which is not intensive. 

In 1989 a proposal for Spartina control was under 
consideration. 

Categories of human use 

Further reading 
Ashen, 1., Duckworth, J., Smart, S., & Holder, C. In prep. 

Sand dune vegetation survey of Great Britain. Site 
report, Red Wharf Bay. Peterborough, Joint Nature 
Conservation Committee. 

Bard, F. 1986. The saltmarsh survey of Great Britain. 
County report, East Gwynedd. Unpublished, 
Nature Conservancy Council. 

Mills, DJ.L. 1991. Benthic marine ecosystems in Great 
Britain: a review of current knowledge. Cardigan Bay, 
North Wales, Liverpool Bay and the Solway 
(MNCR Coastal sectors ICI and Ill. Nature 
Conservancy Council, CSD Report, No. 1,174. 

Rem, E.I.S., Nicolaidou, A., & Laskaridou, P. 1977. 
The effects of storms on the dynamics of shallow 
water benthic associations. In: Biology of henthic 
organisms, ed. by LE Keegan, P.O. Ceidigh & 
P.J.S. Boaden, 465-474. Oxford, Pergamon. 

Rees. E.I.S.. & Walker, A.J.M. 1983. Annual and spatial 
variation in the Abra community in Liverpool Bay. 
Proceedings of the Oceanological Acta, 165-169. 
17 European Marine Biological Symposium, Brest, 
France, 27 September — I Oct 1982. 

Sneddon, P., & Randall, R.E. In prep. The.  hingle survey 
of Great Britain. Appendix I. Shingle sites in Wales. 
Peterborough, Joint Nature Conservation Committee. 
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Total area 
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3,040 

Intertidal 
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16.1 
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2.9 
	

6.9 

Geomorph 
type 

Embayment 

Human 
population 

< 12,000 

Shore 
length (km) 

Channel 
length (km) 
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Traeth Lafan 
a.k.a. Lavan Sands, Mon Ogwen 

Centre grid: SH6375 	Districts: Aberconwy, Arfon, Ynys Mon 

Review site location 
	 County: Gwynedd 	CCW region: North Woks 

Description 
Traeth Lafan is a shallow, estuarine system at the northern 
end of the Menai Strait, where at low water the freshwater 
of the Rivers Ogwen, Ddu and Rhaeadr-sawr flows out 
across the intertidal flats into the sea. Water quality has 
been classified as grade A. 

The estuary is an extensive intertidal flat with a range of 
habitats, from sands exposed to waves and tidal currents 
at the seaward edge through to sheltered sand and 
mudflats. and there is an area of shingle and mussel beds 
near Bangor. Relatively small areas of sahmarsh have 
formed along the shore. At the mouth of the Rhaeadr-fawr 

there is a patch of mature mid-upper marsh with several 
large clumps of Spartina, and further east, an area of 
salunarsh with mid-upper vegetation communities is 
partially enclosed by the small shingle spit south-west of 
Llanfairfechan. 

The intertidal flats have an abundant invertebrate fauna 
which attract large numbers of waterfowl. Traeth Lafan is 
known to support several thousands of wintering 
waterfowl, which include nationally important 
populations of curlew, oystercatcher and dunlin. 
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1986/87 — 1990/91 data Wintering birds 

Total waterfowl. 11,100 

Nationally important species 

	

curlew 	I 1.5% 

	

oystercatcher 	1.4% 

Aquatic estuarine communities 

Coastal 
habitats 

Area (ha) 

• • 
ice 14 • = mayor habitat 	• = minor halwat 2,938 

• • 
Subridal Salanarsh &maims Mud0an  Sand 

dunes 
Rocky 
shores 

Shingle Lowland 
gnasalend 

Lagoon Other 

2 6 7 8 9 10 12 14 16 5 

• 
4 

• 
13 

• 
15 

• 

Soft substrate 

Birds 

Hard substrate 

3 20 24 28 19 17 32 30 27 26 22 33 25 23 21 18 

Wintering species assemblage 
(Spp. forming >5% assemblage shown separately) 

Breeding birds: small numbers of ringed plover are known to breed on the estuary. 
Other: Traeth Lafan is known to be an important moulting site for red-breasted mergansers and for up to 500 great 
crested grebes. 

SSSI 
(B) 

• 
NCR OCR 5151 

(G1 
NNR LNR floss CWT RSPB ESA NSA MC SSS1 

ad) 

• • • • 

SPA &maw 

No. 

Wildlife features 

Conservation status 	
• = designated • = proposed 

Most of the review site 's covered by the Traeth Lafan 
biological Site of Special Scientific Interest (2,700 ha), of 
which the most pan is a banal Nature Reserve (2,240 ha). 
There is also a North Wales Wildlife Trust reserve at 
Aber Ogwen. 

Traeth Lafan was designated a Special Protection Area in 
1992. The estuary lies within the Menai Strait proposed 
Marine Nature Reserve. 
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Features of human use 

Most activities are of a recreational nature. Water-based 
pursuits such as sailing, sailboarding, snorkelling and 
canoeing are limited to the channel and Menai Strait 
rather than the sands. Walking and bird-watching occur 
over the beach. Exploitation of the natural resource is also 
a major feature and Traeth Lake is a shellfish water 
designated under EC directive. Cockles, mussels, oysters 
and carpet shells are dredged, gathered and cultivated, and 
bail-digging also occurs. A wildfowling club shoots over 
part of the estuary, with areas shot on alternate days only. 

In 1989 them were proposals for a marina, residential 
holiday and commercial development at Bangor, which 
would involve notate land-claim. Them was also a 
proposal for visitor facilities, bird hides and lagoons on 
the sea-front near Hennfordd. 

By 1991 the proposal for the developments at Bangor had 
been dropped. 

Categories of human use 

40 

Further reading 
Ashell, J., Duckworth, S., Smart, S., & Holder, C. In prep. 

Sand dune vegetation survey of Great Britain. 
Sire report, Red Whiny' Bay. Peterborough, 
Joint Nature Conservation Committee. 

Bard, E 1986. Salimarsh survey of Great Britain. 
County report. East Gwynedd. Unpublished, 
Nature Conservancy Council. 

Cook, W. 1990. Studies on the effects of hydraulic suction 
dredging on cockle and macroinvertehrate 
populations at Trueth Lafan. First summary report, 
North Western and North Wales Sea Fisheries 
Committee, Lancaster. 

= leisure/recreation 
• = minor industry 
• = harbour 

= urban/indusnial shore 

Dare. P.)., & Schofield, P. Ecological survey of the Laken 
sands, ornithological survey, 1969-74. Unpublished, 
Cambrian Ornithological Society. 

Eagle, R.A., Hartley, J.P., Rees, E.I.S., & Walker, A.J.M. 
1974. Ecological survey of the Lavan Sands: 
invertebrate mac fauna. (Contractor: 
Marine Science Laboratories, University College of 
North Walrn, Menai Bridge). Peterborough, 
Nature Conservancy Council. 

Hughes, R.N. 1970. An energy budget for a tidal flat 
population of the bivalve Scrohicularia plena 
(da Costa) on an intertidal mudflat in north Wales. 
Journal of Animal Ecology, 39: 357-381. 

Hughes, R.N. 1970. Population dynamics of the bivalve 
Scrobicularia plane Ida Costa) on an intertidal 
mudflat in north Wales. Journal of Animal Ecology, 
39, 333-356. 

Moore, J. 1990. Experimental studies of the impact of 
hydraulic cockle dredging on intertidal sediment flat 
communities. (Contractor: Field Studies Council 
Research Centre, Pembroke.)Nature Conservancy 
Council, CSD Report, No. 1,121. 
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Review site location 

Centre 	SH7976 	District: Aberconwy 
County: Gwynedd 	CCW region: North Wales 

1313•••••••I 11111....1111 !MENEM glt1111•1 
41111111111 
'11111 

NTL = Normal tidal limit 

AS = Along shore 

f2j = Core site 

Shore 
length (km1 

Tidal range 
(m) 

Channel 
length (km) 

55.8 17,110 7.1 24.7 

32.1 

Conwy Estuary 32 

Human 
population 

Total area 
(ha) 

I.444 

Intertidal 
area (ha) 

1.081 

Geomorph. 
type 

Coastal plain 



Coastal 
habitats 

Area (ha) 

• • • • • • 
976 • = major habitat 	• = minor habitat 413 105 

Subside] Sahmarsh Santini. Medi]. Sand 
dunes 

Rocky 
shores 

Shingle Lowland 
grassland 

Lagoon 

• • 

Wintering birds 

Total waterfowl, 4,230 

1986/87 — 1990/91 data 
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Wintering species assemblage 
(Spp. fanning >5% assemblage shown separately) 

Breeding birds, small numbers of herring gull. lesser 
black-backed gull and ringed plover are known to 
breed on the estuary. 

7 16 13 12 10 14 15 9 5 6 4 2 3 8 

• • • • • • • 
Hard substrate 

17 20 24 32 30 28 26 22 33 27 25 23 19 21 31 18 

• • • 

Description 
The Conwy is a long and narrow estuary that is tidal for 
almost 25 km inland, and at low water the tide withdraws 
from all but its outermost parts. Water quality has been 
classified as grade A along mast of its length, apart from 
a short section between Conwy and the estuary mouth 
which is grade B. The Conwy has a legacy of heavy metal 
pollution from old mine workings upstream of the estuary. 

The aquatic estuarine communities of the Conwy are 
varied, with communities of exposed, current-swept and 
sheltered habitats. These include extensive growths of the 
eelgrass Zostera and mussel beds which are known to 
have existed since Roman limes, although they have 
declined in size due to encroachment of mobile sand. 
Much of the estuary is intertidal flats, which are 
predominantly mud-and-sand along the main channel but 
become sandy toward the bay, where there are small areas 
of shingle. 

Small areas of saltmarsh fringe most of the estuary and 
include a tidal reed-bed at Dalgarrog. In the upper reaches 
of the estuary the saltmarsh is largely mid-upper marsh 
vegetation, but further downstream substantial areas of 
low-mid marsh are backed by upper marsh communities. 
In the sheltered bays near the estuary mouth the saltmarsh 
is dominated by Spartina, which is increasing on the 
eastern shore and threatening to dominate the saltmarsh 
here. In addition the shore adjacent to Great Onne's Head 
is backed by cliffs, and there are small patches of sand 
dunes at Morfa Conwy and Llandudno. 

The recent development of the Conwy tunnel has had a 
great impact on the estuary. 'The area of saltmarsh has 
declined, and construction work at Llandudno Junction 
has affected sedimentation in the lower estuary, and has 
lead to further loss of mudflats and saltmarsh. 

Wildlife features 

Birds Aquatic estuarine communities 

Soft substrate 

Additional wildlife features 

The nationally ram plant Goldilocks Aster linasyris grows 
on the coastal grassland adjacent to the estuary. The 
invertebrate fauna recorded on Morfa Conwy includes the 
RDB 2 sandhill rustic moth Luperina nickerlii gueneei 
and the RDB 3 belted beauty moth Lycia kanaria. 

The estuary is a known major nursery for sea bass 
Dicentrarchus labrug and the upper limits of the tidal 
channel are a spawning ground for smelt asmerus 
eper(anus. 
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SSSI 
ad) 

• 
NCR GCR asst 

111) 
SSSI 

GI 
LNR AONB CWT RSPB ESA 

• • 
NP NT NSA tK (Ma 

• • • 
SPA Rover 

There are no Sites of Special Scientific Interest within the 
review site, but two are closely associated with the 
estuary. Benarth Wood (22 ha) is a biological SSSI on the 
western shore, and on the headland Great Orme's Head 
(321 ha) is an SSSI for its biological and geological 
interest. Great Orme's Head is also a Local Nature 
Reserve. Country Park, Geological Conservation Review 
site and Nature Conservation Review Site. Dolgarrog 
Reedbeds and the upper reaches of the river are proposed 
SSSIs. In addition the RSPB are developing a reserve at 
Glan Conwy comer. 

Conservation status 
• = desigtaled 	• .= proposed 

No. 

Land-claim and the construction of the road tunnel in 1989. (Peter Wakety, English Nature) 
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Features of human use 

Features of human use 

Most activities are of a recreational nature, and are 
confined to the lower reaches of the estuary. Sailing and 
beach recreation are centred on the bay, and canoeing and 
water-skiing are limited to the main river channel. 
Exploitation of the natural resources includes fishing, 
cackle- and mussel-gathering, and mussel-raking. There is 
also a wildfowling club which shoots over 124 ha of the 
estuary. 

The major industrial activities on the estuary are part of 
the construction of the road tunnel at Conwy, which 
involves capital dredging, sediment extraction and 
geological studies/drilling. The construction of the 
crossing will eventually cause 100 ha of land-claim, and it 
is thought to have had a catastrophic effect on the 
numbers of waders on the estuary, particularly dunlin and 
lapwing. A single deck at Dcganwy is used mainly for 
recreation and fishing. 

In 1989 there was a proposal for the building of a tidal 
power barrage from The Beacons to Deganwy, which 
would affect mast of the estuary. A marina had also been 
proposed on the site of the reclaimed casting basin for the 
tunnel (18 ha), with a nature reserve to be managed by the 
RSPB at Glan Conwy Comer. 

By 1991 planning permission for the development of the 
marina had been granted. 

Land-claim 

Historically, large areas of the upper reaches of the 
estuary have been lost to land-claim, by drainage and 
embanking for agriculture. Additionally, with the recent 
construction of the Conwy crossing, approximately 
100 ha of intertidal flats and saltmarsh have been lost. 

Categories of human use 

Land-claim 

= recent land-clein, 
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Further reading 
Ashe11,1., Duckworth, S., Smart, S., & Holder, C. In prep. 

Sand dune vegetation survey of Great Britain. 
Sire report, Conwy and Llandudno. Peterborough, 
Joint Nature Conservation Committee. 

Binnie & Partners. 1987. UK potential for tidal energy 
from small estuaries. A survey of possible small sites 
on the west coast. (Contractor. Binnie & Partners, 
London.) Harwell, Department of Energy, Energy 
Technology Support Unit. (Report no. EST11-STP-
4048-P1.) 

Bunt, F. 1986. The salonarsh vegetation survey of 
Great Britain. County report, East Gwynedd. 
Unpublished, Nature Conservancy Council. 

Cook, W. 1988. The Convoy mussel fishery. Bulletin of 
the Estuarine and Brackish Water Sciences 
Association. 50: 20-21. 

Elderfield, H., Thornton, L., & Webb, J.S. 1971. Heavy 
metals and oyster cultivation in North Wales. Marine 
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Science Laboratories, University College of North 
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CSD report, No. 233. 
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