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NCC COASTAL ECOLOGY RESEARCH PROGRAMME 

The Coastal Ecology Branch of the Chief Scientist Directorate was 
established in August 1979. One of the functions of the branch is 
to co-ordinate a programme of research and survey in the field of 
terrestrial coastal conservation. To this end a research 
programme has been developed with four main aims: 

1. To describe the size, location and quality of the main 
coastal habitats in Great Britain (saltmarshes, sand-dunes, 
vegetated shingle, sea cliffs, strandlines, 'reclaimed' land 
and maritime islands}. 

2. To assess the impact of major development projects on sites 
of national importance for nature conservation. 

3. To provide guidance on the management of the main coastal 
habitats for nature conservation. 

4. To investigate the role of physical and biological processes 
in the maintenance of natural and semi-natural coastal 
habitats. 

The results are disseminated in a variety of Nature Conservancy 
Council publications. 

a. CSD Contract reports: limited numbers with specialist 
interest are produced. Copies are usually prepared by the 
contractor and made available as a Chief Scientist 
Directorate Report in microfiche through the Nature 
Conservancy Council's Information and Library Services. 

b. Contract survey reports 

c. Research and survey in nature conservation 

d. Focus on nature conservation 

If you would like any further information on this report or on the 
research programme please contact Dr Doody in Peterborough. 

Dr Pat Doody 
Coastal Ecologist 
NCC (GBHQ} 
Peterborough 
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1. BACKGROUND AND OBJECTIVES 

Crymlyn Burrows was surveyed as part of the Sand Dune Survey of 
Great Britain. This project is one of a series of strategic 
surveys of coastal habitats currently being undertaken by the 
Nature Conservancy Council. The Survey has two aims: 

i. To produce a vegetation map and description for each 
sand dune system which will be useful to those 
involved directly in its conservation; 

ii. To produce a national inventory of the range and 
extent of sand dune habitats in Great Britain. Such 
an inventory will then allow the interest of any 
particular site or group of sites to be placed in 
its national context. 

This contract {HF3-03-434} involved a survey of dunes in South 
Wales. The specification involved the production of a vegetation 
map{s} and a botanical survey report for each of the following 
sites or site sets: 

i. Pembrey Coast 

ii. Whiteford Burrows 

iii. Hillend-Llangennith-Broughton-Delvid-Hills Tor 
Burrows 

iv. Port-Eynon to Horton 

v. Oxwich-Nicholaston-Penmaen-Pennard Burrows 

vi. Black Pill to Bryn Mill 

vii. Crymlyn Burrows 

This document is one of the above site reports. In addition, 
the overall information is synthesized in a Regional Report which 
reviews the following points: 
dune distribution, type, size, vegetation communities and 
relationships, management and special characteristics. This 
report should be read in conjunction with the regional document 
if Crymlyn Burrows is to be considered in a broader geographical 
and ecological context. 
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2. METHODS 

Crymlyn Burrows was surveyed using 
Sand Dune Survey of Great Britain. 
consistent manner will thus enable 
between sites on a.national basis. 

the standard techniques of the 
Collecting data in a 

valid comparisons to be made 

The field survey technique and subsequent analysis of the data 
were carried out using methods similar to those of the National 
Vegetation Classification (NVC). 

Further details of the field techniques, data analysis and 
vegetation mapping are included in Annex 1. The quadrat data set 
(in coded format) is presented in Annex 7. Quadrat membership of 
vegetation types is given in Annex 4. 

3. SITE DESCRIPTION 

Location, conservation status and land ownership 

Crymlyn Burrows (Neath, West Glamorgan) is located in the 
northeast corner of Swansea Bay at the mouth of the Afon Nedd 
(River Neath). Part of the dune system is an SSSI (243.5 ha) 
designated 5 August 1987. Survey also took in sand dune habitats 
outside the SSSI, futher to the north and east (Fig. 1). 

The SSSI area is owned by BP Oil Llandovery Ltd and the landward 
sectors are part of Swansea Bay Golf Club, owned by Mr DS 
Gorvett. Permission for access was obtained from both owners. 
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Geomorphology 

Dune sand is derived from Devensian till and outwash materials 
deposited in Swansea Bay by piedmont glaciers fed from the Tawe 
and Nedd valleys. A submerged offshore shingle bar was probably 
created by a rising Flandrian sea level and this migrated 
landward. A slight fall in sea level and tidal exposure then 
probably led to coverage by sand which was then vegetated. 

When close to shore this barrier beach created a poorly-drained 
depression to landward which probably contained alder carr 
woodland on peat - the nearby Crymlyn Bog is a remnant of this 
peatland. Outer organic deposits were probably overrun by sand 
once the beach reached shore. Storm conditions between the 14th 
and 18th century blew considerable quantities of sand inland, 
with deposition against and upon the Pennant Sandstone hill to 
the NNE which rises to 86m OD. 

More recently, sediments travelling eastwards in Swansea Bay have 
met the Nedd river current to form the dunes and saltmarsh of 
Crymlyn Burrows. The SSSI dunes have probably formed in the past 
150 years, as curved sub-parallel dune ridges running 
approximately eastwards and interspersed with tongues of 
saltmarsh which grade westwards into wet dune slacks and carr 
woodland. 

The young outer dune ridges are quite low (OS contours suggest 
maximum altitudes of just in excess of 10m) but sand inland 
blankets the hillside to an altitude of at least 40m and is 
patchily present ev~n higher up. 

Overall, Crymlyn Burrows represents a bay dune system modified by 
recent successive accretion ridges which run approximately west 
to east. 

Soils 

The young southern outer dunes are calcareous and soil pH values 
from a small number of samples ranges between 7.6 and 8.2. Fully 
stabilised dunes a short distance inland show a fall to near 
neutrality (pH 7.2) and outside the SSSI there are acidic 
grasslands with pH values 5.8 and 6.3, whilst heath soils further 
north range between 5.2 and 5.9. Acidity therefore increases 
northwards inland along the age gradient suggested by 
geomorphology. 
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Management 

The only recent organised management within the SSSI is the 
control of coastal erosion in two locations: by a line of large 
boulders at the dune foot in front of a gas storage area in the 
west of the system, and the construction of an embankment to 
prevent river scour by the Nedd at high water in the east where 
this threatens a section of Swansea Bay Golf Club. 

BP Oil Llandovery regularly expose a gas pipeline buried within 
dunes on the north of the SSSI for repairs and maintenance, 
creating turf disturbance which is not very harmful. 

Crymlyn Burrows is an important recreational resource for the 
local population and all parts of the SSSI dune system are 
regularly walked over by large numbers of people. Beach fishing 
is very popular. Many tracks dissect the system but extensive 
bare sand is only common beside the gas storage area. There is 
at least one notice prohibiting access but this is entirely 
ignored. There are two main points of entry: close to a 
roundabout at the B4290/A483 junction, and beside the cafe on the 
A483 just outside the SSSI in the west of the system. 

In the past there may have been attempts at conservation 
management. There are the remains of shallow ponds on the edge 
of alder carr close to the present cafe (marked as an information 
centre on OS map~. 

There are reasonable numbers of rabbits in the young parts of the 
system, especially in the west. Heavily grazed turf is not 
present and in the east older grassland is quite rank in many 
places. There is no information on the past grazing history of 
the dunes. 

Outside the SSSI most of the surveyed area is managed as golf 
course. Former wetland or slack to the north of the A483 has 
mostly been drained to provide fairway and a large area of former 
acidic grassland and probably heath has probably been lost. Dune 
heath on the sandstone hill is poorly managed, with much evidence 
of accidental burning. There are currently attempts to extend 
the course further up the base of the hill by constructing new 
greens. Sand is gathered from a col in the hill and there 
are old sand or stone quarries on the eastern hill flank. 
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4. VEGETATION OF CRYMLYH BURROWS 

This section contains a general description of the vegetation of 
Crymlyn Burrows. The charactersitic species composition of each 
community is outlined and the mapping legend number and 
equivalent NVC code(s) are included in brackets. An explanation 
of the NVC codes can be found in Annex 3 together with further 
information on the NVC communities, local variations and non-NVC 
vegetation types. The vegetation map(s) is provided at the end 
of the report and area data for vegetation types is given in 
Annex 8. 

Strandline 

The strandline is poorly developed on the exposed outer dune 
edges and sand burial transforms it into a foredune or mobile 
dune community. In more sheltered locations to leeward, on the 
transition between saltmarsh and dune, there is a species-rich 
community dominated by the foredune grass Sand Couch (Elymus 
farctus), and upper saltmarsh grasses Red Fescue (Festuca rubra) 
and Creeping Bent (Agrostis stolonifera). There are also 
additional indicators of strandline, saltmarsh and 
foredune/mobile dune: Sea Sandwort (Honkenya peploides), Spear­
leaved Orache (Atriplex prostrata), Prickly Saltwort (Salso1a 
kali), Sea Beet (Beta vulgaris maritima), Rock Sea Lavender 
(Limonium binervosum), Sea Plantain (Plantago maritima), Sea 
Purslane (Halimione portulacoides), Marram Grass (Ammophila 
arenaria) and Sea Holly (Eryngium maritimum). 

This is an intermediate community type which does not fit the 
NVC. It is mapped as 1 and coded as Xl. 

Foredune 

Low embryo foredunes dominated by Sand Couch (Elymus farctus) are 
found in slight shelter where sand is blown over saltmarsh. 
Additional infrequent species suggest that the sand has buried a 
strandline: Prickly Saltwort, Spear-leaved Orache, Sea Rocket 
(Cakile maritima), Sea Sandwort and Sea Beet. This is mapped as 
2 and the NVC code is SD4. 

Along much of the exposed outer dune face the foredunes contain 
both Sand Couch and Marram grass. The strandline indicators 
above are often present if the foredunes are close to the drift 
line but higher up the beach additional species suggest mobile 
dune elements: Sea Holly, Sea Spurge (Euphorbia paralias), 
Evening Primrose (Oenothera erythrosepala) and Common Ragwort 
(Senecio jacobaea). This is mapped as 3 and the NVC code is 
SD6a. 
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Dune grassland 

A wide variety of grassland types is present. The traditional 
mobile dune community (4, NVC code SD6d), dominated by Marram 
Grass, is slightly higher than other outer parts and is only 
found on the eastern end of the outer ridge. Most of the other 
grasslands in the younger SSSI sector seem to have developed 
straight from foredunes on a prograding shoreline. 

The initial grassland community is restricted to the southwest of 
the system. There are low quantities of Marram Grass and very 
frequent annual species growing between Marram tufts: Sand 
Cat's-tail (Phleum arenarium), Thyme-leaved Sandwort (Arenaria 
serpyllifolia), Sea Mouse-ear Chickweed (Cerastium diffusum 
diffusum) and the grass Vulpia fasciculata. There is also a 
scatter of rosette hemicryptophyte herbs e.g. Cat's-ear 
(Hypochoeris radicata) and patches of the moss Tortula ruralis 
ssp. ruraliformis. This is mapped as 7, NVC code SD7d. 

The dominant grassland type in young Crymlyn dunes has both 
Marram and Red Fescue as dominants, plus much Common Restharrow 
(Ononis repens). This has only occasional annuals and moss 
species. It is mapped as 6, NVC code SD7c. There is one small 
stretch of fixed grassland (8, NVC code SD8) with much Red Fescue 
and some Lady's Bedstraw (Galium verum), located in the southwest 
of the system. 

On the shaded fringe of woodland and in trampled areas close to 
the A483 road there is a tall rank grassland with large 
quantities of Red Fescue and False-oat Grass (Arrhenatherum 
elatius), often with shrub invasion by Blackberry (Rubus 
fruticosus agg.) and Dewberry (Rubus caesius). There is little 
Marram in this community. It is mapped as 9, NVC code SD9. 

Outside the SSSI, to the northeast, there are patches of acidic 
dune grassland (10, NVC code SD12) with a turf containing Sand 
Sedge (Carex arenaria), Sheep's Fescue (Festuca ovina) and Common 
Bent (Agrostis capillaris). In some stands there is plentiful 
Lady's Bedstraw, suggesting it is the result of leaching and 
increased acidification in 8-SD8 grassland. Much of this 
grassland has been converted to golf fairway and greens, the 
remainder serving as rough which is occasionally mown. The most 
distant stands from the sea in the northeast contain Ling 
(Calluna vulgaris), suggesting a transition into dune heath. 
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Dune heath 

North of the A483 and the Swansea Bay Golf Club course there is 
an extensive area of dune heath upon old leached dune sand banked 
against the hill to the north. It is dominated by Ling, with 
scattered individuals of Sand Sedge (Carex arenaria) and tufts of 
Wavy-hair Grass (Deschampsia flexuosa), Common Bent and Sheep's 
Fescue. The lower parts are often invaded by Bracken (Pteridium 
aquilinum) and occasionally by Gorse (Ulex europaeus). It is 
mapped as 11, NVC code Hll. 

Dune slack 

Slack environments relate closely to recent geomorphological 
change and land use in the area. The youngest slacks are in the 
south of the SSSI area, mapped as saltmarsh (Type 17, NVC code 
SM24). A line of three depressions in an area of foredunes and 
semi-fixed dune has a high cover of Fiorin Grass (Agrostis 
stolonifera) and the moss Bryum pseudotriquetrum. There is a 
scatter of Stag's-horn Plantain fPlantago coronopus), Cat's Ear 
(Hypochoeris radicata), Saltmarsh Rush (Juncus gerardi), Toad 
Rush (J. bufonius) and Sea Couch-gr·ass (Elymus pycnanthus). The 
area is in transition from saltmarsh to slack (Type 12a, NVC code 
SD14c) and receives occasional tidal inundation and part burial 
under strand debris. 

The next line of slacks is 250 metres north and slacks here are 
part of a gradation from saltmarsh and swamp. There is a large 
patch of Type 15 (NVC code SD17) in which there is much Water 
Mint (Mentha aquatica) and (all .as less frequent species), a mix 
of Common Sedge (Carex nigra), Marsh Pennywort (Hydrocotyle 
vulgaris), Fleabane (Pulicaria dysenterica), Silverweed 
(Potentilla anserina), Creeping Willow (Salix repens), Sea Rush 
(Juncus maritimus) and the moss Calliergon cuspidatum. Further 
east there are low and damp grassy rises in the transition from 
saltmarsh, mapped as Type 14 (NVC code SD16) in a 14/16/17 
mosaic. This is dominated by the saltmarsh grasses Red Fescue 
and Fiorin, but also contains Creeping Willow, Common Restharrow, 
Sand Sedge and Bird's-foot Trefoil (Lotus corniculatus). 

Most slacks within Swansea Bay Golf Club have been drained but 
south of the A483 there are a few small circular depressions with 
relict Creeping Willow and one small area mapped as 14 (NVC code 
SD16) with a mix of Creeping Willow, Common restharrow and a 
sizeable patch of uncommon Round-leaved Wintergreen (Pyrola 
rotundifolia) . 
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Woodland and scrub 

There is little scrub at Crymlyn. It has no Sea Buckthorn 
(Hippophae rhamnoides). There are some very small areas of 
Hawthorn (Crataegus monogyna, Type 25 NVC W21a) and Blackberry 
(Rubus fruticosus), and some slightly larger areas covered by 
Blackthorn (Prunus spinosa, Type 26 NVC W22) and Gorse (Ulex 
europaeus, Type 27 NVC W23). 

Three types of woodland are found, two in slack environments. 
Open stands of Common Sallow (Salix cinerea) are present close to 
the A483, often with Common Birch (Betula pubescens) in the 
canopy. In the understorey there is usually Yellow Iris (Iris 
pseudacorus) and Marsh Bedstraw (Galium palustre). This is Type 
23 (NVC Wl). Mature and developing stands of Alder (Alnus 
glutinosa) are found in various parts of the Crymlyn system. 
This usually has a tall Alder canopy, a tall shrub layer of 
Common Sallow, and a low shrub/herb mix of Blackberry, Yellow 
Iris and Marsh Bedstraw. This is Type 30, unlike NVC 
descriptions and coded X2 (though it is probably close to W6 
Alnus glutinosa - Urtica dioica woodland). 

On dry ground there are young stands of Common Oak (Quercus 
robur) ·with a poor undergrowth of Blackberry and Ivy ( Hedera 
helix) . 

Other habitats 

There are large areas of saltmarsh and some swamp in the younger 
part of Crymlyn Burrows. These were not surveyed in detail but 
close to the strandline there is Sea Rush (Juncus maritimus) 
saltmarsh (SM18b) in wet areas and Sea Couch-grass (Elymus 
pycnanthus) saltmarsh (SM24) in dry zones. The main swamp former 
is Common Reed (Phragmites australis), probably as NVC types S4a. 
and S4d. 

The golf course has reseeded much of the fairway area with a Rye 
Grass (Lolium perenne) - Smooth Meadow-grass (Poa pratensis) 
sward of mesotrophic grassland (NVC MG7), and some heathland on 
the northern hill crest has been converted to a Rye Grass -
Crested Dog's-tail (Cynosusrus cristatus) pasture (NVC MG6). 
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Recent changes in vegetation 

Air photos are available for 20 June 1974 (V39/RAF/4520, 1:10000) 
and 10 June 1976 (University of Cambridge RC8-BN 22-35, 1:7500). 
A comparison with the 1987 survey photography shows the following 
evidence of change: 

i. extension of coastal defences in front of gas storage area 
since 1974/76; 

ii. a slight reduction in path length and trampling erosion 
since 1974/76; 

iii. large accretion of foredunes, succession to semi-fixed 
dune and formation of saltmarsh-slack transition 
depressions since 1974/76; 

iv. extension of dune slack scrub around the 1974/76 margin of 
Alder woodland; 

v. partial stabilisation of dune grassland around gas 
pipeline in area close to Afon Nedd; 

vi. removal of large area of scrub on golf course land and 
probable re-seeding of fairways since 1974/76; 

vii. attempts to re-seed an area of heathland on the crestal 
margin abandoned and left to regenerate since 1974/76; 

viii. controlled heather burning, visible in 1974, abandoned by 
1987. 

In addition to these points it is also probable that there has 
been a long-term reduction in grazing pressure upon the dune 
grasslands, leadin~ to formation of a rank turf in many places 
and allowing shrub invasion. 

5. RARE PLANTS 

The SSSI description cites the following species with local 
distribution as found in the site: Dittander (Lepidium 
latifolium), Rock Hutchinsia (Hornungia petraea), Rock Sea 
Lavender (Limonium binervosum), Round-leaved Wintergreen (Pyrola 
rotundifolia), Dutch Rush (Equisetum hyemale) and Variegated 
Horsetail (Equisetum variegatum). All apart from the first two 
were found. The rare Fen Orchid (Liparis loeselii) is recorded 
as occasionally found in the slacks but it was not observed. The 
Sea Stock (Matthiola sinuata) was re-recorded from the site in 
1964 and is now widespread in the younger dune communities - it 
appears in several quadrats. Bee Orchid (Ophrys apifera) was 
recorded in one quadrat and seen elsewhere. 
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6. SITE ASSESSMENT 

Crymlyn Burrows is important as one of the few remaining dune 
areas left in Swansea Bay. It is reasonably large and most 
communities are natural types with little anthropological 
influence. It has a good range of community diversity in its 
dune vegetation, including actively accreting foredunes and a 
range of mobile, semi-fixed and fixed grasslands with an acidity 
sequence from calcareous to acidic types, plus dune heath. There 
are also several local or rare species, most of which are present 
in reasonable numbers. 

There are no severe problems affecting site quality. Trampling 
by walkers has created an extensive path network but recreational 
pressure has probably decreased since the early 1970's and 
limited parking off-site prevents large numbers of people 
exacerbating this problem. Disturbance around the gas pipeline 
is considerable but local, but is not a source of serious 
erosion. There is some scrub encroachment taking place and 
grassland quality may be declining as the result of a fall in 
overall gr~zing pressure, though neither feature is as yet very 
serious. Outside the SSSI there has been a loss of acidic 
grassland and probably dune heath to golf course, though both 
habitats are still present in reasonable quantities. 

7. COMMENTS AND SUGGESTIONS 

The present survey has confirmed that the site still retains 
high-quality dune vegetation and that there are few immediate 
problems. The conservation value of acidic grassland, heath and 
dune slack remnants in the grounds of Swansea Bay Golf Course 
could be brought to the attention of the owner and advice on 
management provided. Within the SSSI some thought should be 
given in the immediate future to tackling the problem of low 
grazing levels. Viable management alternatives simulating 
increased grazing {scrub clearance or control, mowing grassland) 
could be discussed with the owner, though large-scale 
implementation should not go ahead without some form of trials to 
consider impacts. 
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AERIAL PHOTOGRAPHY 

Air photos were used for field navigation and vegetation 
mapping in all but one site. The following material was 
supplied or purchased: 

Crymlyn Burrows 

Black Pill to 
Bryn Mill 

Pennard and 
Penmaen 

Oxwich and 
Nicholas ton 

Port-Eynon to 
Horton 

Hillend to 
Whitford 

Pembrey Coast 

FIELD SURVEY 

Cambridge University RC8K 27 May 1987 
Colour (poor quality) c. 1:6000 
Prints 88-92, 97-105, 121-125 

None available - field positioning and 
mapping done by pacing in relation to 
features on 1:10000 OS map. 

Hunting Surveys HSL UK 86 023 19 March 1986 
Panchromatic (excellent quality) c. 1:5000 
Run 17 Prints 2563-2566 
Run 18 Prints 2478-2482 

Cambridge University RC8KW 20 June 1983 
Colour (fair quality) c. 1:5000 
Prints 201-207, 209-213 (212 missing), 
218-222. 

Cambridge University RC8DA 26 June 1979 
Panchromatic (good quality) c~ 1:10000 
Prints 268-270 

MAFF/ADAS Hasselblad 
Colour (good quality) c. 
Run 89-18 Prints 43-51, 
Run 89-27 Prints 08-09 

7 May 1989 
1:10000 
66-68 

MAFF/ADAS 15 June 1986 
Panchromatic (excellent quality) c. 1:11000 
Film 291 Prints 24-36, 86-98, 157-8 

All major types of vegetation at each site were located by a 
rapid reconnaissance. Each type was then visited and a 
visually homogeneous stand was picked out. Vegetation was 
recorded within 2m x 2m (strand, dune grassland, dune slack, 
dune heath), 5m x 5m (scrub) and 10m x 10m (woodland) quadrats. 
The quadrat position and number was located precisely on an 
acetate overlay fixed to air photos. 

The recommended procedure for the National Vegetation 
Classification (NVC) was followed as often as possible. Most 
dune vegetation types in each site were recorded with a minimum 
of five quadrats. Transitional habitats to saltmarsh, swamp 
and scrub/woodland were sampled less intensively. 
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Each quadrat was recorded on a standard record sheet (see Annex 
2) which incorporated species and special variable number codes 
for use in later rapid computer data entry. All vascular 
plants, bryophytes and lichens in a quadrat were recorded on 
the Domin cover/abundance scale, together with community 
structure data (strata height and cover). Occasional soil 
samples (0-10 cm) were collected for most vegetation types and 
were then air dried prior to pH analysis. 

Target notes (see Annex 6) were used for several purposes: 

a. To note particular features; 
b. To comment on land use; 
c. To supplement quadrat records. 

Target note positions were also marked in the field upon air 
photo overlays. Less emphasis was placed on these notes than 
in other National Sand Dune Survey studies because quadrat data 
was more intensive in this case. 

A total of 640 quadrats was achieved for all sites, numbered as 
follows: 

Cryrnlyn Burrows 

Black Pill to Bryn Mill 

TywyL (Pembrey Coast) 

Pembrey Burrows 

Pembrey Country Park and 
Pembrey Forest 

Port-Eynon to Horton 

Whiteford Burrows 

Nicholaston Burrows 

Penmaen Burrows 

Oxwich Burrows 

Pennard Burrows 

Hillend and Llangennith Burrows 

1 - 146 

147 - 169 

170 - 271 

272 - 347 

348 - 354, 
627 - 640 

355 - 390 

391 - 468 

469 - 495 

496 - 522 

523 - 565 

566 - 596 

597 - 626 

Access problems prevented any quadrat collection from 
Broughton, Delvid and Hills Tor Burrows. In traversing sites 
obvious vegetation boundaries were marked on air photo overlays 
and simple codes were marked for vegetation types, both to aid 
later photo-interpretation. Survey took place in two phases: 
June/early July and August/early September. 
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ANALYSIS 

Quadrat records were entered into an IBM-XT compatible 
microcomputer using the RECORD program in the VESPAN2 suite 
devised by Andrew Malloch of Lancaster University. 

An initial classification of all quadrats using the TWINSPAN 
program enabled the clear separation of samples into three sub­
sets: strand, dry dune and transitions; wet dune and 
transitions; scrub, woodland and transitions. Each sub-set of 
quadrats was then classified by TWINSPAN to produce end groups 
of samples. Each end group was listed in full using the TABLE 
program to detail all quadrats and species. 

These tables enabled a comparison with the keys, tables and 
descriptions of vegetation types in the various NVC chapters. 
In many cases there was a direct correspondence with an NVC 
community, but often not to sub-community level. Some non-NVC 
groups were found and required separate description. More 
importantly, the classifications were not perfect and several 
NVC vegetation types (notably swamp, scrub and woodland 
transitions represented by low quadrat totals) were scattered 
amongst other end groups. Once recognised these community 
samples were aggregated using the SELECT program in VESPAN2. 

Several dune vegetation types with large quadrat totals had 
distinct non-NVC sub-goups and these were described as variants 
of the NVC community. This important scale of variability is 
covered under PROBLEMS (see below). 

MAP PREPARATION 

Following analysis and the recognition of vegetation types, a 
set of mapping units was created (see vegetation legend sheet 
in map pocket). For Black Pill to Bryn Mill those mapping 
units present were marked with approximate boundaries upon a 
1:10000 OS map, given that air photos were not available. For 
all other sites fresh acetate overlays were mounted over field 
overlays and air photos. The mapping units were then marked on 
the top overlay using an Old Delft Scanning Mirror Stereoscope 
to position boundaries. In areas of small-scale rapid 
transition between communities (usually due to microtopography 
in slacks and around old small blowouts) the communities were 
mapped as a mosaic. 

Features marked on 1:10000 OS maps were also accurately marked. 
The top overlay was then removed and OS map features were used 
to reproduce the photo-map at c. 1:7500 using a Zeiss 
Sketchmaster. All 1:7500 maps were then mosaiced and drawn as 
a final vegetation map on Permatrace at c. 1:7500 scale. This 
was then reduced to 1:10000 on an accurate zoom photocopier for 
reproduction on A3 paper. 

A total of 14 final maps was involved. The legend was too 
lengthy to reproduce on each map and it is presented separately 
on A4 sheets in the map pocket of site reports. 
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AREA MEASUREMENT 

One copy of each vegetation map was carefully dissected by 
cutting around vegetation boundaries with fine scissors. 
Excised polygons were aggregated into map units and weighed on 
an accurate balance. The weights were converted to area 
(hectares) using the known paper weight of a 1 km square (100 
ha). Mosaic types had the area allocated equally between 
component types. 

GENERAL INFORMATION 

Additional information on sites was obtained from SSSI site 
descriptions (if an SSSI), discussions with regional staff of 
NCC and the National Trust, and by consulting reports held at 
the Oxwich Information Centre. 

PROBLEMS 

1. Access No permission was sought for the Broughton area due 
to local difficulties. This led to no quadrat 
recording but the area was visited by public 
footpaths and reasonable mapping was achieved. 

2. Photo availability Stereoscopic cover of several sites was 
not available during survey. Additional cover was 
purchased for the Pembrey Coast and Pennard-Penmaen. 
Some cover for Oxwich-Nicholaston was out on loan and 
was returned late despite repeated requests from 
local NCC staff. This lack of stereoscopy prevented 
more emphasis on field boundary identification and 
slowed down accurate field navigation. 

3. Nomenclature NVC dune community types and nomenclature 
changed in the course of survey. Details of the 
revision (new nomenclature and floristic tables, but 
no information on slacks) were received between the 
two field survey periods and required some revision 
of the first phase results, plus a little re-survey. 
Detailed descriptions (but only nomenclature and 
floristic tables for slack types) were received as an 
NVC strand/dune chapter in November 1989. A 
wholesale revision of slack types had taken place, to 
the extent that field mapping could not in most cases 
be accurately assigned to new units. To make matters 
worse, the computer groupings of slack communities 
in this survey did not closely agree with new or old 
types. All mapping of slack communities should 
therefore be regarded as very approximate. 
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4. NVC Community variability Several dune communities, notably 
Festuca rubra - Galium verum dune grassland and most 
slack types, were thoroughly sampled with a large 
number of quadrats. Classification produced distinct 
sub-types but these were not readily assigned to NVC 
sub-communities. The problem lies in continuous 
variation which is dissected in a parsimonious manner 
by TWINSPAN analysis, both for this quadrat data set 
and for the more comprehensive set (in a geographical 
sense) on which NVC types are based. 

The solution (i.e. extraction of readily-recognised 
and spatially recurrent vegetation types) can 
probably only come from a more rigorous analysis 
using ordination (to handle continuity) and sound 
interpretative methods to link continuous variation 
in several dimensions (succession, habitat gradients, 
geographical trends), e.g. seriation or canonical 
correspondence analysis. This was beyond the scope 
of this study but would be a very desirable feature 
of the complete national survey. 
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ANNEX 2 

FIELD RECOR.DING SHEET 

The she~t below is a reduced-size version of that used in the 
field. Space at the top and bottom was used for the field 
notes and listing of species not covered in the printed table. 
The NVC codes for species and special variables are present to 

aid rapid computer entry after fieldwork. 

SllE DUNE SURVEY SHEET 

Tree hite 9 Shrb hite 10 Herb hite 11 !loss hite 12 Bare vmd 22 
Tree covr 13 Shrb eovr 14 Herb eovr 15 ftoss covr 16 

Achi ■ill 104 Achi ptar 105 Agro capi 123 A91'0 stol 122 Aira carr m 
Air■ prae 125 AllMI glut 153 Alth offl 2656 A110 aren 159 Anac Prra 160 
Anat lene 163 Anth odor 171 Anth vuln 174 Aren serp m Arn ■ari 195 
Arrh elat 197 Atri hist 217 Atri laci 211 Atri patu 220 Aven prat m 
Aven pube 656 Bell pere 230 Beta vul1 2ao1 Caki ■arit 261 Call vult 271 
Calr sold 283 Cup rotu 2aa Card prat 295 Care aren 304 Care flac 323 
Care nitr lll Care pani 339 Carl vult 362 tent errt 373 Cera diff 381 
Cera font 384 Cera sni 385 tirs arve us Cirs wit '19 Coch· dani 425 
Coch olli 427 torr cane 3075 trep capi U7 trit ■ari 452 Crti seop II 93 
Dact vloa 465 Dact inea 467 Dact 11j1 2821 Dant deeu 12'9 Dauc caro 475 
Desc cesp '77 Dese fin 471 Eleo palu 509 Elra fare 116 Elra Pren 117 
Elr■ repe 111 [pi! lll'lll 391 EPiP palu 5J1 Equi arve 532 E<Ni hre■ 534 
[qui Palu 535 E<Ni vari 539 Erit acer 543 Erio Jali 547 Erod cieu 5'9 
Erop vern 552 Errn ■ari 555 EuPII offi 561 EuPh para 565 EUPh Port 567 
Fest ovin 574 Fest rubr 576 Fili ul ■a Sal Gali apar 605 Gell palu 609 
Gali veru 613 Gent ulil 3052 Glau flav 635 Glau 1ari 6J6 Hera spho 661 
Hier pilo 965 Hippe rhla 671 Hole Jana 680 Honlt pepl 682 Horn petr 686 
Hrdr vuJg 690 Hyp0 vlab 704 HrPO radi 706 Iris pseu 715 June aeut 720 
June arti 722 June bufo 725 June bulb 726 June vera 732 June ■ari 734 
Jll'IC SQUI 736 Koel 11cr 746 Leon autu 761 Leon tara 770 LePi lati 3702 
li10 bine 771 LilMI cnth 786 liP■ Ices 3074 Lotu corn aoo Lolu ulit 802 
Luzu e11p 807 Lrch flos au Lreo euro 823 ftatr aari 1355 ftatt sinu au 
ftedi Jupu au ftent IQUI ass ftibo aini 31!3 ftros arve au Oen■ heh 911 
Oeno bien 912 Onon repe 91' Qphr IIPif 918 Oreb 1ino 921 Pedi pa)u 946 
Phle aren 951 Phra aust 961 Plan coro 972 Plan Jone 973 Plan aari 975 
Poa prat 981 Po■ triv 990 Polr 011s 1010 Polr vula 9'15 Poou t re■ I 022 
Pole anse 1043 Prun vult 1059 Pt er aCNi I 066 Puli drse 1069 Pyro rolu 1073 
Ranu acri I oat Ranu flo■ 1089 Ranu repe 1095 Rhin ■ ino 1106 Rubu frut 1136 
Ru1e ace! 1139 Ruae crh JU3 Ruae ella IUD Ruae ■ari 1146 Savi proc 11 ~ 
Sali reoe 1179 Sais kali II U Sa■b niar 11!7 SOio vale 1189 Scir uri 1213 
Scir seta 121' Sedu acre 1225 Sene jaco 1239 Sene vulg 1243 Si le coni 3235 
Sile vuJg 1259 Sola dulc 126! Soli virg 1270 Sonc arve 1271 Sonc UPe 1272 
Slel 1edi 1291 Tara olfl 2n2 Tees nudl 1320 Teuc seer 1321 Thu oroe 1333 
Tri f c .. p 1342 Trif dub! 1343 Trif orot 1349 Trif reoe 1350 Trh uri 1353 
Triv rllu 1354 Uln euro 1363 Yero cha■ 1396 Yero oll i 1401 Yici sat! 2707 
Yiol cani 1122 Viol rivi U29 Yiol Irie U32 Yulp hsc 1434 

!rac albi 1510 !rac ruh 1519 Brru alvo 1545 !rrue s,. 2!07 Call cusp lUS 
Ca1p slel 1571 Cera purp 1586 tied arbu 2340 Clad furc 2362 Clad rong 2311 
Cli ■ dtnd 1593 Corn acul ,II D Dier SCOP 1631 [urr proe 1677 Hou Jute 1562 
HrPII CIIPI" 1766 H1p0 ohrs "16 LDPh bide 2167 Pt It can! 2U6 Pltv undu 1107 
Poly Pill U97 rseu ouru 191' Rhrt SQUI 1940 Rhrt lrlq 1911 Tort rur ■ 2023 
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ANNEX 3 

VEGETATION TYPES 

This section contains a description of each vegetation type (NVC 
and non-NVC) found in this survey of South Wales dunes. Some 
types may not be present in this site - see Annex 4 and the 
vegetation map(s) for details of community presence. The 
account includes variants of NVC dune communities which do not 
correspond with NVC sub-community types. Particular features of 
sites are given in some descriptions. 

The account is partly based on the relevant chapters of the NVC 
written by John Rodwell. The codes mainly relate to the 
different NVC chapters as follows: 

SD Shingle, strandline and sand-dune communities 

S Swamps and tall-herb fens 

SM Saltmarsh communities 

W Woodland and scrubs 

H Heaths 

X Non-NVC or transition types identified in this survey. 

One other chapter, mesotrophic grasslands (MG), was not 
consulted and cases were only mapped in terms of principal 
dominant (Arrhenatherum elatius or Lolium perenne). 

Most emphasis is placed on SD communities and other vegetation 
descriptions are abbreviated, reflecting less-intensive quadrat 
sampling. 



1 Xl Dry foredune/saltmarsh/strandline transition community 

Strandline vegetation is normally found at the extreme high 
water mark where washed-up debris becomes buried by blown sand. 
The normal strandline community within the NVC (SD2 Honkenya 
peploides - Cakile maritima strandline) was not found in this 
survey. 

Instead, on exposed shores, the strandline is rapidly buried 
and a foredune environment persists (see 2 SD4 Elymus farctus 
foredune community). In sheltered environments, to leeward of 
cuspate spits, there is this distinct species-rich strandline 
transition. The species combination involves a mix of foredune 
(Elymus farctus), saltmarsh (Festuca rubra, Agrostis 
stolonifera, Limonium binervosum) and strandline (Honkenya 
peploides, Atriplex prostrata) indicators. Cakile maritima is 
rare in this environment. Unlike SD2 it is dominated by 
perennials and it is probably more persistent and less variable 
than the usual strandline community. 

It grades upwards in wet areas to young salt-influenced slacks 
(see 12(a) SD14c Salix repens - Campylium stellatum dune slack, 
Bryum pseudotriquetrum - Aneura pinguis sub-community) and to a 
variety of dune grassland types in dry zonations. Downslope it 
usually grades into SM24 Elymus pycnanthus saltmarsh. 

As a community type it perhaps deserves recognition in any 
revised NVC classification of strandline environments. In this 
survey it was repeatedly found in suitable locations at Crymlyn 
Burrows, Tywyn (Pembrey Coast) and Pembrey Burrows. 

2 SD4 Elymus farctus foredune community 

Elymus farctus normally dominates this community which is 
species-poor. Strandline species (notably Salsola kali, 
Atriplex prostrata, Cakile maritima and Honkenya peploidesl are 
also frequent and suggest that in many localities these low 
dunes are ephemeral summer features forming on the drift line, 
usually extending by movement a short distance upslope. They 
are probably destroyed in autumn and winter storms. 

In more sheltered locations, particularly at Crymlyn and Pembrey 
Burrows, the community is persistent and forms the initial phase 
of sand colonisation which then leads on to a rapid classic 
psammosere via SD6 Ammophila arenaria dune. At Pembrey Burrows 
there has been a recent increase in sand supply (probably from 
dune erosion in the centre of the Pembrey Coast system) and 
there has been a very large increase in this commuQity since 
aerial photography in 1986. The foredunes even extend well 
downslope into saltmarsh and can include Puccinellia maritima 
and other saline indicators in the species list, though these 
are rare. 

3 SD6a Ammophila arenaria mobile dune community 
Elymus farctus sub-community 

This type of mobile dune community normally occurs closest to 
the sea. It is very open (70% bare sand) and usually has only 
Ammophila arenaria and Elymus farctus as dominants. Two 
variants (3vl, 3v2) were recognised after analysis. These show 
gradation within the the sub-community which itself grades 
downbeach into 5D4 and, upwards, into SD6d Ammophila arenaria 
mobile dune, Typical sub-community. 

3vl variant This is usually located above the position of the 
strandline and often contains Eryngium maritimum and Euphorbia 
par alias. 

3v2 variant This is usually located on the position of the 
strandline and often contains strand indicators (Salsola kali, 
Cakile maritima, Rumex crispus and Beta vulgaris maritima). It 
is more species-rich than 3vl. 

4 SD6d Ammophila arenaria mobile dune community 
Typical sub-community 

This community has a high cover of Ammophila arenaria (Marram) 
and occurs in areas that have a very high rate of sand 
deposition, in part the effect of the grass itself in modifying 
windflow to induce sand burial through which it then grows, 
often in profusion. Areas recently planted with Marram look 
very similar to this natural community. 

In many British systems the community is very species-poor but 
in this survey there are reasonable numbers of additional 
species in most samples. Only one monodominant sample (quadrat 
270 at Tywyn) was recorded. This enhanced diversity suggests 
that sand accumulation rates in the South Wales area are lower 
than normal, allowing invasion by annuals and suitable 
perennials. 

5 SD6e Ammophila arenar1a mobile dune community 
Festuca rubra sub-community 

Festuca rubra normally forms an open understorey beneath Marram 
in this sub-community. Sand accumulation is low but still 
significant, producing vegetation which is still species-poor. 

As a mapping unit this community is not very extensive and is 
best developed on dunes with heavy recreational impact, as at 
Crymlyn, Black Pill, Port-Eynon and Hillend/Broughton. 
Trampling, sand burial and litter may.make this type more 
nitrogen-rich than usual, allowing enhanced species diversity 
compared to the NVC description. 

Floristic composition suggests that this vegetation is part of a 
gradation from SD6a and SD6d to SD7c Ammophila arenaria -
Festuca rubra semi-fixed dune community (Ononis repens sub­
community). Shrubs can invade (notably Rubus caesiusl and, at 
Black Pill, Populus tremula. 

..... 
~ 



6 SD7c Ammophila arenaria - Festuca rubra semi-fixed 
dune community 
Ononis repens sub-community 

These dunes are usually dominated in Britain by Marram, plus 
substantial amounts of Festuca rubra and Ononis repens. Reduced 
sand deposition compared to other communities to seaward enables 
high vegetation cover and the start of dune stabilisation. 

This vegetation type is very extensive in the dunes of this 
study and it is possible to recognise four variants (6vl-4). 

6vl variant Ononis repens is less common (frequency class 
III) and is often replaced by an alternative legume (Anthyllis 
vulneraria or Lotus corniculatus). Small gaps in the turf are 
frequent and these are often occupied by winter annuals (Phleum 
arenarium, Sedum acre, Arenaria serpyllifolia). This is the 
dominant type at Crymlyn Burrows and is transitional from SD6c 
to SD7d (Tortula ruralis ssp. ruraliformis sub-community). 

6v2 variant Ononis repens is very common and achieves a 
reasonable cover. Other species suggest this is a community of 
damper ground (hollows and slack margins, especially at 
Crymlyn), with Holcus lanatus and Agrostis stolonifera the main 
moisture indicators. Mesic conditions in some stands may be 
created by shading from Rubus fruticosus agg .. 

6v3 variant This is the most typical form found, with high 
cover and a tall sward being invaded by Rubus caesius, R. 
fruticosus agg. or Arrhenatherum elatius. These successional 
transitions to shrub or mesotrophic grassland seem in part due 
to a lack of grazing in most large dune systems. 

6v4 variant This is a small quadrat set which is difficult to 
interpret and may represent rather heterogeneous conditions. It 
is species-rich and this vegetation is either trampled dune 
being invaded by Rubus caesius (at Oxwich and Hillend), or is 
developed on thin sand over limestone on cliffs at Pennard. 

The extensive quantities of type 6-SD7c vegetation reflect in 
part the rapid stabilisation of mobile dunes (and perhaps even 
foredunes at Crymlyn and Pembrey Burrows) which tend to be low 
in height and inextensive. In addition their extent shows 
stabilisation of dune systems with extensive parabolic dune 
blowouts which were recently mobile (Oxwich, Whiteford). 

7 SD7d Ammophila arenaria - Festuca rubra semi-fixed 
dune community 
Tortula ruralis ssp. ruraliformis 
sub-community 

The usual characteristics of this community in Britain are 
similar to 6-SD7c: abundant Marram and frequent Festuca rubra 
and Ononis repens. It is normally distinguished from SD7c by 
common Hieracium pilosella agg., several species of annual, and 
often an abundant moss carpet of Tortula ruralis ssp. 
ruraliformis. Many of these features are found in South Wales 
dunes but there are local differences because Festuca rubra is 
comparatively rare and H. pilosella has a very weak presence. 
Winter annuals are a prominent component, especially Phleum 
arenarium, Arenaria serpyllifolia, Cerastium diffusum diffusum, 
Vulpia fasciculata, Sedum acre and Aira praecox. More rarely 
Viola tricolor, Cerastium semidecandrum, Arabis hirsuta and 
Desmazeria rigida can be found. 

The community is very common in several locations, colonising 
S06 mobile dunes either near actively extending foreshores 
(Crymlyn, Nicholaston, Tywyn) or on the steep slopes and flanks 
of vegetated blowouts (Oxwich, Llangennith/Broughton). It is 
rare at Pembrey Burrows, suggesting that dune orientation in 
that system is sheltered, not creating the sand burial rates 
which favour this community. It is very rare at Penmaen and 
Pennard, occuring only as very isolated and small coverage on 
thin sandy rendzinas overlying limestone. It was not.mapped in 
these two latter places. 

I).) 
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8 SD8 Festuca rubra - Galium verum fixed dune 
community 
No clear NVC sub-community 

This community in Britain usually consists of a closed sward 
made up of grasses, dicotyledons and mosses. Marram may be only 
occasional and often lacks vigour. There is very little sand 
accumulation and the first signs of leaching impact are often 
found here in terms of indicators of soil acidity. 

There are three potential sub-communities likely to be found in 
South Wales but none can be proposed with confidence. Instead, 
five variants can be recognised and related to local succession 
and moisture conditions. The absence of clear sub-communities 
is probably the result of no intensive grazing, a finding in 
studies elsewhere in Britain. 

8vl variant Marram and Festuca rubra are dominant, with 
appreciable quantities of the moss Homalothecium lutescens in 
the turf. Ononis repens and Galium verum are fairly common 
{frequency class III) and the variant is probably an early SD8 
type emerging in succession from 7-SD7c. 

8v2 variant There is little Marram and most cover is 
contributed by Festuca rubra and the moss Homalothecium 
lutescens. There is virtually no Ononis repens, Galium verum is 
infrequent and early leaching indicators are quite common (the 
moss Dicranum scoparium and the lichens Cladonia rangiformis and 
C. impexa). Soil samples had some of the lowest pH values of 
SDB samples. It is probably the oldest SOB grassland type, 
grading into 10-SD12 Carex arenaria - Festuca ovina - Agrostis 
capillaris grassland over time. 

8v3 variant Both Marram and Festuca rubra are frequent but 
Galium verum is low {class II) in frequency. There is a high 
moss cover involving pleurocarps {Homalothecium lutescens and 
Eurynchium praelongum) and the acrocarp Dicranum scoparium to 
suggest a trend towards acidity. A large proportion of quadrats 
also shows shrub invasion by Rubus caesius. The high frequency 
of Holcus lanatus (class IV) suggests that moisture is an 
important determinant of the variant. 

8v4 variant This is closest to the SD8a Typical sub­
community and many quadrats did show signs of close rabbit 
grazing. It has abundant Festuca rubra and Galium verum, with 
plentiful Plantago lanceolata. There are, however, significant 
quantities of shrubs {notably Rosa pimpinellifolia and Rubus 
caesius) and other indicators of shading and invasion (Pteridium 
aquilinum, Geranium sanguineum). These suggest a former SDBa 
community in early transition towards scrub, probably following 
a relaxation in grazing pressure. 

Bv5 variant This variant is a more extreme form of Bv4. 
There is a high degree of invasion by Pteridium aquilinum and 
species typical of early scrub and rank growth: Geranium 
sanguineum, Rubus caesius and Rosa pimpinellifolia. This 
community is particularly common between Port-Eynon and Horton 
where there are a few more nitrophilous species to suggest 
trampling and dog-walki~g effects. 

9 SD9 .Ammophila arenaria - Arrhenatherum elatius 
dune grassland 
No clear NVC sub-community 

In Britain this community is found on less-heavily grazed 
stretches of fixed calcareous dune systems. There is no clear 
fit with NVC sub-communities because Marram is rare in variant 
9vl and infrequent in 9v2. The species composition of the two 
variants suggests that the community is seral in character and 
that it is undergoing rapid change towards scrub development. 

9vl variant Arrhenatherum elatius is relatively infrequent 
in a rank Festuca rubra and Holcus lanatus sward which contains 
large quantities of Rubus caesius. There are reasonable 
quantities of both Ononis repens and Galium verum, suggesting 
that the community has developed rapidly from SD7 and SDB 
categories. The high quantity of Holcus lanatus and occasional 
presence of Salix repens suggest that moist conditions may be a 
characteristic of sites which have also had a relaxation in 
grazing. 

9v2 variant This variant shows a more advanced stage of 
scrub development in SD9 communities. There is both a tree and 
shrub presence in many samples, with quadrats located in a 
grassland/scrub mosaic at the rear of several systems {notably 
Crymlyn Burrows, Black Pill, Hillend/Broughton, Pembrey 
Burrows). 

Where both variants occur in a single system, 9vl tends to be 
more seaward suggesting the community is currently extending 
towards younger dune grassland types. 

~ 
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10 SD12 Carex arenaria - Festuca ovina - Agrostis 22 capillaris grassland 
No clear NVC sub-community 

This grassland is typical of grazed acidic sands in Britain and 
in systems which are initially calcareous it is found on older 
dunes where leaching has been effective. The rear of most South 
Wales dune systems, where such swards are likely, has been 
highly altered in most cases (often to provide golf courses). 
Reasonable examples of the community type can be found in the 
fringes of rough around fairways, notably at Crymlyn and Pennard 
Burrows (the latter system is also grazed by ponies). Further 

grazing by ponies at Penmaen probably also helps maintain 
the community. Elsewhere the dune systems are either too young 
or lack of grazing has allowed SD9 rank near-mesotrophic 
grassland to develop. 

There is no very close agreement with NVC sub-communities but 
two local variants can be recognised. 

lOvl variant This resembles in part the SD12a Anthoxanthum 
odoratum sub-community but lacks Marram and shows early bracken 
invasion. There is also floristic evidence of sufficient 
leaching to allow heath indicators (e.g. Calluna vulgaris) into 
the sward. 

10v2 variant This is bracken-invaded and much more species-
poor as a result of shading and litter accumulation. It is 
restricted to leached acidic sands on the cliff tops at Penmaen 
and Pennard. As in 9vl there is strong floristic evidence of a 
trend towards heath vegetation. 

11 H11 Calluna vulgaris - Carex arenaria heath 

Some good examples of heath developed on sand were found but in 
general these were rare. Communities with Calluna vulgaris 
dominant (and, less commonly, Erica cinerea and Vaccinium 
myrtillus) are restricted to leached sands banked against the 
old seacliff at the rear of Crymlyn Burrows, and to the thinner 
sands deposited on top of cliffs at Penmaen and Pennard. At 
Crymlyn the community grades into normal HlO Calluna vulgaris -
Erica cinerea heath on the top of the cliff as the sand rapidly 
thins. 



SLACK COMMUNITIES 

Low-lying areas under the influence of the dune water table 
(slacks) are usually markedly different from dry dune 
grasslands. A major revision in NVC slack types took place 
after field mapping (though description of the new types was not 
provided). Computer analysis of quadrat data found end groups 
which did not closely fit old or new NVC classifications (see 
Annex 1 - Problems). The five quadrat groupings (12a, 12b, 13, 
14, 15) are therefore presented as a series with what are 
probably their closest types in the revised NVC system of 
November 1989. The fit is far from perfect and all slack 
classification must be considered approximate. 

12a SD14c Salix repens - CampyliUlll stellatum dune slack 
Bryum pseudotriquetrU111 - Aneura pinguis 
sub-community 

This community probably represents young slacks formed by the 
enclosure of depressions by spit extension (as at Tywynl or in 
deflation hollows left after the passage of a parabolic dune 
blowout (north Whiteford). There is a slight saline influence 
at Tywyn shown by the low frequency of Glaux maritima. The 
community has patches of bare ground and Salix repens often 
shows a pattern of small circular and coalescing colonies, a 
feature of early succession. The community is very rich in 
species. 

12b SD15a/b Salix repens - Calliergon cuspidatU111 dune 
slack 
Carex nigra sub-community (a) 
Equisetum variegatum sub-community (b) 

There is abundant Salix repens over a carpet of Hydrocotyle 
vulgaris and the moss Calliergon cuspidatum. Equisetum hyemale 
is very common in this turf and orchids (commonly Epipactis 
palustris and Dactylorhiza majalis) are abundant. There is 
still a saline element in some slacks, shown by Juncus 
maritimus, J. acutus and Oenanthe lachenalii. 

13 SD15c Salix repens 
slack 

Calliergon cuspidatum dune 

Carex flacca - Pulicaria dysenterica 
sub-community 

This slack community is one of the most distinctive due to the 
prominence of tall herbs, with much Juncus maritimus, Pulicaria 
dysenterica, Eupatorium cannabinum, Filipendula ulmaria, Lotus 
uliginosus and Lychnis flos-cuculi. It often features the start 
of slack woodland by Salix cinerea and Alnus glutinosa at Tywyn. 
At Whiteford it is very extensive on the eastern side, grading 
into saltmarsh. It seems to prefer steeper slack gradients and 
may reflect lateral subsurface water flow. 

14 SD16a/b 

14 SD16c/d 

Salix repens - Holcus lanatus dune slack 
Ononis repens sub-community (a) 
Rubus caesius sub-community (b) 

Salix repens - Holcus lanatus dune slack 
Prunella vulgaris - Equisetum variegatum 
sub-community (cl 
Agrostis stolonifera sub-community (d) 

A heterogeneous set of slack and slack transition habitats is 
represented in this group. The topographic differences within 
the quadrat set are not clearly distinguished by species 
composition which overall suggest relatively dry slack 
conditions. Three main types of topography are involved: 

a. drier slack margins receiving sand input from adjacent dunes 
(common at Whiteford in western slacks). 

b. clustered large hummocks ('hedgehogs') up to 2m high and 
4-5m in diameter, usually with a strong cover of Salix 
repens. These are believed to be due to dune building 
controlled by upward growth by Salix in areas suffering sand 
burial in the past. These are present at Pembrey Burrows 
and Whiteford. 

c. a transition involving damp grassland at Tywyn which runs 
for much of the length of the dune system along its eastern 
side. 

15 SD17 Potentilla anserina - Carex nigra dune slack 
No clear NVC sub-community 

This slack type is the least common in samples and in Britain_is 
believed to be older and less calcareous than others. CarlbO 
nigra is usually a prominent feature but only Mentha aquatiea is 
consistently present. Other species offer few clues to more 
precise habitat or successional relationships. 

N 
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16 SM18b 

SALTMARSH 

Juncus maritimus saltmarsh 
Oenanthe lachenalii sub-community 

This is common at Crymlyn, Oxwich (unsampled), Whiteford and 
Tywyn. It represents the highest saltmarsh community in areas 
which are also flushed by fresh and brackish water draining from 
dune slacks. It grades upwards into 13-SD15c dune slack, 
especially at Whiteford. 

17 SM24 Elymus pycnanthus saltmarsh 

This was noted (but not accurately mapped in terms of full 
extent) at Crymlyn, Pennard (very restricted), Oxwich­
Nicholaston (not recorded), Whiteford, Pembrey and Tywyn. 
represents the highest saltmarsh community in areas which 
reasonably dry and uninfluenced by slack water. It also 
contains strandline indicators. 

It 
are 

18 S4a 

SWAMP COMMUNITIES 

Phragmites australis swamp and reed-beds 
Phragmites australis sub-community 

This tall reed-bed community is present in restricted quantity 
at Crymlyn Burrows and is abundant at Oxwich. Grazing by ponies 
at Whiteford has probably excluded it as a component of the wet 
eastern transition from slack to wet saltmarsh. 

19 S4d 

19 S2lb 

Phragmites australis swamp and reed-beds 
Atriplex hastata sub-community 

Scirpus maritimus swamp 
Atriplex hastata sub-community 

The sheltered strandline at Pembrey Burrows above saltmarsh is 
the only mapped location for a Phragmites australis - Scirpus 
maritimus mosaic (hence the presence of Atriplex prostratus and 
Elymus pycnanthus). Discharges from an adjacent sewage outfall 
pipe probably helps explain the thick growth in this area and 
the absence of these types from equivalent positions in other 
parts of the Pembrey Burrows marsh. 

20 S12b Typha latifolia swamp 
Mentha aquatica sub-community 

This is rather restricted. At Whiteford it is found in a 
concentrated zone of flushing below a large slack on the 
transition to saltmarsh. At Tywyn it is found in two man-made 
slacks adjacent to targets, the sand having been excavated to 
provide a raised surface for the target zone. A reasonable 
aquatic flora (including Chara sp.) is developing in these 
excavated hollows. 

I).) 
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21 

SCRUB AND WOODLAND COMMUNITIES 

SD18a Hippophae rhamnoides scrub 
Festuca rubra sub-community 

This sub-community did not appear as an end-group in computer 
analysis and was obtained by selecting all quadrats containing 
Hippophae rhamnoides and then rejecting those belonging to the 
22-SDlBb set. This vegetation type represents the early stage 
of dune scrub invasion, most cases coming from the Pembrey Coast 
where this process is very frequent. Associated species suggest 
that 4-SD6d, 5-SD6e and 7-SD7d are the initial invaded 
communities. This is clear in Pembrey Coast vegetation maps. 

22 SD18b Hippophae rhamnoides scrub 
Urtica dioica - Arrhenatherum elatius 
sub,-community 

In this community Hippophae rhamnoides is the major dominant. 
Shading and excreta from birds feeding on berries helps produce 
a flora characteristic of soils enriched with nitrogen and 
phosphorus (e.g. Urtica dioica, Galium aparine). Sambucus nigra 
is occasional and suggests shrub diversification is taking place 
in larger and older stands. The sub-community is not fully 
typical of the NVC because Arrhenatherum elatius is rare. 

23 Wl Salix cinerea - Galium palustre woodland 

This community is dominated by Betula pubescens, with reasonable 
quantities of Salix cinerea in places. Galium palustre and Iris 
pseudacorus are consistently present. All small thickets of 
Salix cinerea were mapped as this category and a reasonable 
number of quadrats were recorded for this type. However, only 
seven quadrats formed this clear end-group. A larger number was 
scattered in various slack end-groups (especially 13), 
suggesting that such willow scrub is recent and that it has not 
developed a very distinct flora. Some stands of Salix cinerea 
showed signs of sand burial, notably at Llangennith and 
Whiteford. 

24 WlOc Quercus robur - Pteridium aquilinum 
Rubus fruticosus agg. woodland 
Hedera helix sub-community 

This community is dominated by Quercus robur and has a scattered 
tall-shrub understorey of Crataegus monogyna over a floor often 
dominated by Rubus fruticosus agg. Shading is effective and 
there is little Pteridium aquilinum. This category was not an 
end-group in analysis and was obtained by selection of high­
cover Quercus robur stands. Only five such stands were found, 
scattered in end-groups representing well-developed scrub. 

25 W2la Crataegus monogyna - Hedera helix scrub 
Hedera helix - Urtica dioica sub-community 

This is the commonest form of non-Hippophae scrub quadrat 
recorded in survey and shows active succession. The tall shrub 
or tree component rarely forms a continuous canopy and thick 
Rubus fruticosus agg. is the most consistent woody species 
present. A mix of trees and tall shrubs is present in the ~oup 
in addition to Crataegus: Quercus robur, Prunus spinosa, Acer 
pseudoplatanus, Fraxinus excelsior, Corylus avellana, Pinus 
nigra. It seems a clear precursor to a variety of woodland 
types. N 
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26 W22 Prunus spinosa - Rubus fruticosus agg. scrub 
No clear NVC sub-coll\lllunity 

A small number of samples was dominated by Prunus spinosa but 
these quadrats were scattered amongst scrub end-groups 
(especially 25-W21a) and were found by selection. One stand on 
the Pembrey Coast contained dead Hippophae rhamnoides beneath 
the closed Prunus canopy and this provides some evidence of 
active succession towards non-dune scrub and woodland types. No 
clear NVC sub-community can be distinguished within the small 
quadrat total (9) separated by selection. 

27 W23 Ulex europaeus - Rubus fruticosus agg. scrub 
No clear NVC sub-collllllunity 

Ulex europaeus is a fairly common scrub type at the rear of the 
Crymlyn and Pembrey Burrows dune systems, and upon steep cliff 
slopes at Nicholaston, Penmaen and Pennard. It usually contains 
sizeable quantities of Rubus fruticosus agg. and sometimes 
Pteridium aquilinum or Arrhenatherum elatius. In some locations 
it seems to have developed from a lower scrub cover of Rosa 
pimpinellifolia. Several stands in cliffed sites showed 
regeneration after burning, especially at Pennard. This 
vegetation type did not form an end-group in analysis and had to 
be selected from other scrub-dominated end-groups. 

28 W24 Rubus fruticosus agg. - Holcus lanatus 
underscrub 
No clear NVC sub-coll\lllunity 

Rubus fruticosus agg. is very widespread in a variety of dune, 
scrub and woodland communities. In analysis it forms one 
heterogeneous end-group which has other shrub species patchily 
present (Rosa pimpinellifolia, Ulex europaeus, Crataegus 
monogyna). At Black Pill the community contains much Populus 
tremula and is dominant at the rear of the dune system. 

29 W25 Pteridium aquilinum - Rubus fruticosus agg. 
underscrub 
No clear NVC sub-collllllunity 

Bracken-invasion of dune and cliff vegetation is widespread in 
South Wales and Pteridium aquilinum is usually accompanied by a 
large cover of Rubus fruticosus agg .. A shaded community 
results which has woodland elements (e.g. Geranium robertianum, 
Glechoma hederacea, Silene dioica). Other shrub species are few 
(Ulex europaeus is rare) and Acer pseudoplatanus is the only 
(infrequent) tree to be recorded. Seral progression beyond this 
community stage may not therefore be very active. 

30 Xl. Alnus glutinosa slack woodland 

This community represents the commonest woodland type found in 
damp habitats. It probably represents the most mature community 
development in slack conditions. Alnus glutinosa is the usual 
dominant but Salix cinerea is also present in large quantity. 
It probably develops from type 23-Wl woodland. There is no 
close affinity with other NVC alder woodland types. 

Iris pseudacorus, Galium palustre and Rubus fruticosus agg. are 
frequent beneath the canopy, with a scatter of shade-tolerant 
herbs (notably Oenanthe crocata, Berula erecta, Lycopus 
europaeus and Carex remota). 

In several locations the community is developed adjacent to 
saltmarsh !at Crymlyn, Oxwich and Whiteford). Young alder 
thickets are particularly common at Tywyn where rapid scrub 
succession is taking place. Old inland examples are found as 
scattered remnants within Pembrey Forest. 

31 X3 Pinus nigra/sylvestris woodland 

Pembrey Forest and Pembrey Country Park are dominated by very 
large expanses of Pinus nigra plantation, some dating back to 
the 1930's. Old and thinned stands support a reasonable 
woodland groundflora with some shrub development (a scatter of 
Crataegus monogyna, Prunus spinosa or Ligustrum vulgare, 
occasionally Hippophae rhamnoides in well-thinned places). 
Several small stands are also present at Whiteford where there 
is some regeneration from seed. In addition there has been 
removal and thinning at Whiteford designed to improve shaded 
dune communities beneath. 

This category did not form a clear end-group in analysis and had 
to be selected. Of seventeen samples, twelve are represented 
here and the remaining five are shaded slacks which were 
classified correctly and were thus retained in slack classes. 
Shading effects were, however, very clear in each case. 

32 x+ Acer pseudoplatanus woodland 

Sycamore woodland did not form a classification end-group but 
five quadrats could be selected. The vegetation type is found 
at Whiteford on sand blown on to a hillslope at the south of the 
survey area, and it is present in small quantity at the Pembrey 
Coast. Young stands are developing between Port-Eynon and 
Horton. The community is rather species-poor and lacks much 
ecological interest. 
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26 W:22 Prunus spinosa - Rubus fruticosus agg. scrub 
No clear NVC sub-community 

A small number of samples was dominated by Prunus spinosa but 
these quadrats were scattered amongst scrub end-groups 
(especially 25-W2la) and were found by selection. One stand on 
the Pembrey Coast contained dead Hippophae rhamnoides beneath 
the closed Prunus canopy and this provides some evidence of 
active succession towards non-dune scrub and woodland types. No 
clear NVC sub-community can be distinguished within the small 
quadrat total (9) separated by selection. 

27 W23 Ulex europaeus - Rubus fruticosus agg.· scrub 
No clear NVC sub-community 

Ulex europaeus is a fairly common scrub type at the rear of the 
Crymlyn and Pembrey Burrows dune systems, and upon steep cliff 
slopes at Nicholaston, Penmaen and Pennard. It usually contains 
sizeable quantities of Rubus fruticosus agg. and sometimes 
Pteridium aquilinum or Arrhenatherum elatius. In some locations 
it seems to have developed from a lower scrub cover of Rosa 
pimpinellifolia. Several stands in cliffed sites showed 
regeneration after burning, especially at Pennard. This 
vegetation type did not form an end-group in analysis and had to 
be selected from other scrub-dominated end-groups. 

28 W24 Rubus fruticosus agg. - Holcus lanatus 
under scrub 
No clear NVC sub-community 

Rubus fruticosus agg. is very widespread in a variety of dune, 
scrub and woodland communities. In analysis it forms one 
heterogeneous end-group which has other shrub species patchily 
present (Rosa pimpinellifolia, Ulex europaeus, Crataegus 
monogyna). At Black Pill the community contains much Populus 
tremula and is dominant at the rear of the dune system. 

29 W25 Pteridium aquilinum - Rubus fruticosus agg. 
underscrub 
No clear NVC sub-community 

Bracken-invasion of dune and cliff vegetation is widespread in 
South Wales and Pteridium aquilinum is usually accompanied by a 
large cover of Rubus fruticosus agg .. A shaded community 
results which has woodland elements (e.g. Geranium robertianum, 
Glechoma hederacea, Silene dioica). Other shrub species are few 
(Ulex europaeus is rare) and Acer pseudoplatanus is the only 
(infrequent) tree to be recorded. Seral progression beyond this 
community stage may not therefore be very active. 

30 X2. Alnus glutinosa slack woodland 

This community represents the commonest woodland type found in 
damp habitats. It probably represents the most mature community 
development in slack conditions. Alnus glutinosa is the usual 
dominant but Salix cinerea is also present in large quantity. 
It probably develops from type 23-Wl woodland. There is no 
close affinity with other NVC alder woodland types. 

Iris pseudacorus, Galium palustre and Rubus fruticosus agg. are 
frequent beneath the canopy, with a scatter of shade-tolerant 
herbs (notably Oenanthe crocata, Berula erecta, Lycopus 
europaeus and Carex remota). 

In several locations the community is developed adjacent to 
saltmarsh (at Crymlyn, Oxwich and Whiteford). Young alder 
thickets are particularly common at Tywyn where rapid scrub 
succession is taking place. Old inland examples are found as 
scattered remnants within Pembrey Forest. 

31 X3 Pinus nigra/sylvestris woodland 

Pembrey Forest and Pembrey Country Park are dominated by very 
large expanses of Pinus nigra plantation, some dating back to 
the 1930's. Old and thinned stands support a reasonable 
woodland groundflora with some shrub development (a scatter of 
Crataegus monogyna, Prunus spinosa or Ligustrum vulgare, 
occasionally Hippophae rhamnoides in well-thinned places). 
Several small stands are also present at Whiteford where there 
is some regeneration from seed. In addition there has been 
removal and thinning at Whiteford designed to improve shaded 
dune communities beneath. 

This category did not form a clear end-group in analysis .and had 
to be selected. Of seventeen samples, twelve are represented 
here and the remaining five are shaded slacks which were 
classified correctly and were thus retained in slack classes. 
Shading effects were, however, very clear in each case. 

32 Xi- Acer pseudoplatanus woodland 

Sycamore woodland did not form a classification end-group but 
five quadrats could be selected. The vegetation type is found 
at Whiteford on sand blown on to a hillslope at the south of the 
survey area, and it is present in small quantity at the Pembrey 
Coast. Young stands are developing between Port-Eynon and 
Horton. The community is rather species-poor and lacks much 
ecological interest. 
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ANNEX 4 

QUADRAT MEMBERSHIP OF VEGETATION TYPES 

Quadrat membership of vegetation types at this site is listed 
below. Some quadrats appear in more than one vegetation type. 
These are transitional samples identified in classification and 
placed in more than one end group of the three main TWINSPAN 
hierarchies. 

Only mapping unit numbers (plus variant type) are listed against 
quadrats. For full NVC nomenclature consult Annex 3 and the 
vegetation legend in the rear map pocket. 

The floristic characteristics of each vegetation type are given 
in Annex 5. Descriptions of each vegetation type, plus notable 
characteristics of this site, are given in Annex 3. 

Q VT 
1 3v2 
5 6vl 6v2 6v3 
9 4 

13 9v2 27 
17 6vl 6v2 
21 8vl 8v3 
2::; 3vl 
29 17 
33 17 
37 6v3 8v3 
41 7 
45 17 
49 1 
53 6vl 
57 2 
61 2 
65 8vl 
69 17 
73 6v2 14 
77 6v2 6v3 
81 9vl 
85 15 
89 15 
93 30 
97 6v3 9v2 

101 9vl 
105 9vl 
109 6v2 6v3 
113 2 
117 l0vl 
121 l0vl 
125 24 25 
129 l0vl 
133 11 
137 11 
141 9v2 23 27 
145 23 30 

Q 
2 
6 

10 
14 
18 
22 
26 
30 
34 
38 
42 
46 
50 
54 
58 
62 
66 
70 
74 
78 
82 
86 
90 
94 
98 

102 
106 
110 
114 
118 
122 
126 
130 
134 
138 
142 
146 

VT 
6vl 
6vl 6v3 8v3 
7 
4 
9vl 9v2 27 
6v3 8v3 
3v2 
7 
6vl 
5 8v3 21 
17 
1 
6v3 8v3 
1 
2 
3vl 
16 
16 
16 
6v3 8v3 
15 
16 
30 
30 
9v2 
9vl 
27 28 
6vl 
l0vl 
6v3 
27 
9v2 27 28 
30 
l0vl 

Q 
3 
7 

11 
15 
19 
23 
27 
31 
35 
39 
43 
47 
51 
55 
59 
63 
67 
71 
75 
79 
83 
87 
91 
95 
99 

103 
107 
111 
115 
119 
123 
127 
131 
135 

8v3 9v2 
23 30 

23 139 
143 

23 30 

VT 
6vl 
6vl 
6vl • 
6vl 
9v2 
7 
3vl 
17 
9v2 
6vl 
3vl 
1 
17 
6vl 
2 
4 
17 
6vl 
16 
16 
30 
15 
30 
18 30 
9vl 
9vl 
16 
7 
l0vl 
l0vl 
8v2 8v3 
2 
11 
11 
11 
23 30 

Q 
4 
8 

12 
16 
20 
24 
28 
32 
36 
40 
44 
48 
52 
56 
60 
64 
68 
72 
76 
80 
84 
88 
92 
96 

100 
104 
108 
112 
116 
120 
124 
128 
132 
136 
140 
144 

VT 
6vl 
6vl 
6v1 
7 
6v2 6v3 
7 
1 
16 
5 
6vl 
2 
1 
6v3 8v3 
6v3 28 
3v2 
4 
17 
6v2 
6v2 6v3 
9v2 14 23 
9v2 
15 
30 
7 9v2 
7 
9v2 
6v2 6v3 
7 
11 
l0vl 
14 
7 
11 
14 
l0vl 
23 30 



ANNEX 5 

FLORISTIC DETAILS OF 

VEGETATION TYPES 

The following pages include the vegetation types present 
in the site(s). Community structure data on height and 
cover are provided, plus information on bare ground, pH 
and mean species diversity. Species are listed in order 
of decreasing frequency: 

V 

IV 

III 

II 

= 

= 

= 

= 

>80% 

>60% 

>40% 

>20% 

80% 

60% 

40% 

Very infrequent species are excluded to restrict table 
length. Domin values are the most common (i.e~ they are 
modal scores). 
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t1AP VEGETATION 
UNIT UNIT 

XI Dry foredune/ saltaarsh/strandline 
tronsitioo COIMity 

Tm height (1) 
Shrub/bracken height (1) 
Herb height (c1) 
Tm cover (\) 
Slleub cover (\) 
Herb cover (\) 
CryptogB11 cover (\) 

Bare strface [,) 
pH 

Mean species per quadrat 

Ely,us farctus 
Festuca rubra 
Agrostis stolooifera 
Honkenra peploides 
Li1011iur binervosur 
PlBl1ta'10 ...,.itiaa 
A»ow,ila arenria 
Errngiur ,ariti1111 
11Bli1ione wtulacoides 
PlB11t~ COl'OOOPUS 
Atriplex prostrata 
Sagina Pt"OCUlbens 
Beta vulgaris ,ariti .. 
Oesaazeria ,arina 
Par8Pllolis strigosa 
Carex arenaria 
Salsola kali 

20 

40 

60 
8.3 
9.7 

FREI!- OOl1JN 
UENCY VALUE 

4 
V 5 

IV s 
III 5 
III 4 
Ill 3 
Ill 
III 
III 
III 
II 
II 
II 
II 
I! 
I! 
II 

t1AP VEGETATION 
I.till Ltl!T 

504 Elyaus farctus foredune C01111unity 

Tree height (1) 
Stnb/bracken height (1) 
Herb height (ea) 
Tm cover(,) 
Sllelb cover [\) 
Herb cover (,) 
Cryptogaa cover (\) 

Bare Sll'face (\) 
pH 

Me11n species per quadrot 

Elraus farctus 
Salsola kali 
Atriplu prostrata 
C111dle witi .. 
Holttnra peploides 
Beta vulg,,ris witi .. 

25 

20 

80 
8.1-8.5 
5.2 

FREI!- OOl1JN 
lfNCY VALUE 

V 5 
Ill 
III 
II 
II 
JI 3 

1W' lt:6ETATJON 
LtlH I.till 

S06a ANophiJa arenaria tobile dule c01111unity 
Elraus fardus sub-cOIIIIIIJlity 
Variant ( 

Tm height (1] 
Slrlb/bracken height (1) 
Herb height (ea) 
Tree cover (\) 
Slrlil cover (,) 
Herb cover (,) 
Cryptogaa cover (\) 

Bare Sll'foce (\) 

50 

30 

70 
pH 7.9-8.2 
Me11n species per quadrat 

ElYIIUS farctus 
A»o,,hila llf'tn8f'iB 

Errngiia witiu 
Ewoorbia walias 
Oenothera errttrosepala 
Senecio jacobaea 

4.6 

FREI!- OOl1IN 
UENCY VALlf 

V 5 
y 4 

III 2 
!II ' !I I 
II 2 

tlAP 1/ESETATION 
UNIT I.till 

SD6o .wophila renaria IObile m COllllllity 
E1YIIUS farctus sub-c0111uni ty 
Variant 2 

Tree height (1) 
Slrub/bracken height (1) 
Herb height (c1) 
Tree cover (,) 
Slrlil cover (,) 
Herb cover M 
Cryptoga1 cover (\) 

Bare Sll'foce (\) 
pH 
Mean species per quadral 

Amopl)ila arenaria 
Elraus farctus 
Salsola kali 
Cakile 118/'Itica 
£ryngju, 118/'itillUI 
Ei$ihoroia par111i11s 
/lurex criS/!US 
Beta vulgaris 118/'itie 

30 

30 

70 
7.9-8.1 
6.0 

FREQ- 0011N 
UENCY VALUE 

V 
V 
V 

IV 
JI 
II 
JI 
JI 

w 
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MAP VE GET ATJON 
UNIT UNIT 

Sli6d A»ophila arenaria IObile dune coulllity 
Typical sub-COIUOlllitr 

Tree height 11) 
Shrub/bracken height (1) 
Herb height (ea) 
Tree cover 1,) 
Shrtb cover (,) 
Herb cover 1,) 
Cryptogo1 cover (,) 

Bore sLrface I,) 
pH 

Hean species per quodrot 

AMophila arenaria 
Senecio j/JCObata 
Hr/X!Chaeris radicata 
Eryngj,.., llaritillLII 
Sonchus asper 
EuPharbia paralias 
Elraus tarctus 
CerastiUI dif(USUI diffuSUI 
Oenothera errt/rosepala 
Aronaria serpyllifolia 
Rubus cBtsius 

70 

50 

50 
7.8-8.2 
7.1 

FREQ- OOIIIN 
UENCY VALUE 

V 
III 
III 
Ill 
III 
II 
II 
II 
II 2 
II l 
II 

MAP VEGETATION 
LtllT UNIT 

SD6e AMOl!hila nnaria 1obile dllle cOIWlit 
festUCII ,,.,,.. sub-CONlllitY 

Tree height (1) 
Shrlil/bracken height la) 
Herb height (cs) 
Tm cover (,) 
Shrub cover (t) 
Herb cover (,) 
Cryptogao cover (,) 

Bore Sll'f ace ( t) 
pH 

llean species per quadrat 

AuofJl>ila arenBriB 
festuca nilra 
HYPOChaeris radicata 
Elraus tarctus 
Carel arenaria 
Calrslegia soldantll• 
tmnis repens 
Rubus cBtsius 
Sen,cio iacobaea 
TaraxacUI sp. 
El4!horbia paralias 

50 

70 

30 
7.8 
9,4 

FREQ- OOIIIN 
UENCY VALUE 

V 
IV 
IV 

III 
III 
II 
II 
II 
II 
II 
II 

MAP VEGETATION 
UNIT UNIT 

Sli7c A.Mopt,ila nnaria - Festuca n.tn 
seai-fixed dllle cOULrlitY 
tmnis repens stb-cOULrli ty 
Varillllt I 

Tree height (1) 
stv,t,/brocken height (1) 
Herb height (ea) 50 
Tree cover (,) 
Slni> cover (,) 
Herb cover (t) 70 
CryptogOI cover (t) 20 

Bare sLrfm M 10 
pH 7,6-8.1 
Heon species per <IUlldnlt 13.8 

FREQ- MUN 
UENCY VAl.lf 

Allllo/lllila arenaria V 5 
festuca n.ua V 6 
HYwchaeris radicata IV l 
Leontodon hiSPidus III l 
/mnis repens III ' fry~iUI WililUI III 2 
Carel 1/f'enaria III l 
Oenothera errt/rosepala III 
/lubus cBtsius III 3 
Anthrllis vulneraria II ' Cerastiu, diffuSUI diffusia II 
Senecio jacobaea II 3 
Eirrnchiia praelongu, II 
Phleia nnariia II 
Brachythecit#I rotabulia II 3 
s,ru, acre II 3 
Barbula vinealis II ' Arenaria serpyllifolia II 2 
Poa pratensis II 3 
Brachrth<cit#I albicans II ' TarBlBCl#I sp. II 3 
Rhrnchosinapis cheira,lhos II 2 

MAP VEGETATION 
I.till LtllT 

507c MlltOPhil• arenaria - festuca rtin 
se1H ixed dune COlllllli ty 
tmnis repens sub-coaml.llitY 
Vari!lnt 2 

Tree height (1) 
Slnt>/bracken height (1) 
Herb height (ea) 
Tree cover (t) 
stv-ub cover ( t) 
Herb cover (t) 
Cryptogaa cover M 

Bore strfoce (t) 
pH 

Hean species per quadrot 

festuca rlka 
Carel arenaria 
tmnis repens 
Aaophila arenaria 
Lotus corniculatus 
/lolcus lwtus 
Eirrnchiia prael~ 
fla,tai/0 lanceolata 
Poa pratensis 
Tara1acia SP, 

HYPOChaeris radicata 
Rubus froticosus agg. 
Agrcstis stolonifera 
Sen,cio jacobBta 
SMc/MJs asper 
AnthrlJis vulneraria 
ArrhenstherUI elatius 
Dactrlis gloerata 

30 

90 
10 

10 
7.4-8.2 
12.6 

FREQ- DCWIIN 

UENCY VALlf 

V 
IV 
IV 
IV 

III 
III 
III 
III 
III 
IlI 
II 
II 
II 
II 
II 
II 
II 
II 

l1AP VEGETATION 
I.till I.till 

Sli7c Aaophila arenaria - fesluct1 niJra 
seaHixed cl.roe C0111nunity 
tmnis repens sub-coaml.llitY 
Variant l 

Tree height (1) 
Shrub/bracken height (1) 0.4 
Herb height (c1) 40 
Tree cover [t) 
Shrub cover (t) 10 
Herb cover Ill 90 
Cryptogaa cover (t) 20 

Bare sLrface (l) 5 
pH 6.8-8.1 
llel!1l species per quadrat 14.0 

FREQ- DOHIN 
UENCY VAl.lf 

festuca rubra V 
AallOPhila arenaria V 
Carer arenaria IV 
Poa pratensis IV 
/lolcuslwtus IV 
lmnis repens IV 
Eirrnchiuo prael~ III 
PlN1tago lanceolata III 
Senecio jacobaea Ill 2 
Lotus corniculatus II l 
Anthrllis vulneraria II 
ArrhenstherUI elatius II 
Dactrlis glo,erata II 
6aliU1 verUI II 
HYPoChoeris radicata II 2 
RIX/Us caesius II 5 
/lubus froticosus agg, II 
PolrPOdi.., vulgare II 
Taraxacuo sp. II 
Oenothera errt/rosepala II 2 
Hieracit#I pilosella agg, II l 

w 
I-' 



MAP VEGETATION 
UNIT UNIT 

SD7d AMophils arenaria - Festuca nJn 
se1i-f ixed cl.flt CONlllitY 
Tortula nralis sSP. nraliforais 
sub-c0111uni ty 

Tm height (1) 
Shrub/bracken height (1) 
Herb height (ea) 
Tree cover (,) 
Slv'ub cover (,) 
Herb cover (,) 
Cryptogaa cover (,) 

Bare surface (1) 
p!i 

Hean species per quadrat 

Phle111 arensri111 

0.3 
20 

40 
30 

30 
7.3-8.l 
16.2 

FREQ- DOMIN 
UENCY VALlf 

AMophila arenaria IV 
Arenaria serpyJJifolia IV 
Cerasti111 ditfusu, ditfusu, IV 
Hypochoeris radicata IV 
Carez arenaria IV 
11fflith<ra errthrosepala IV 
Tortula nralis ssp. nraliforais lII 
Lcontodon hispitiJs III 
VuJpia fasciculata lII 
Senecio jacobaea lII 
Se<iw acre III 

• !Kloni s repens lII 
Festuca rubra II 
Ceratodon W'P(T<US II 
1/olcus lanatus II 
111.ws caesius II 
Aira praecox 11 

l1AI' VEGETATION 
lMII UNIT 

soa festuca rwra - 6ali111 ver111 fixed 
clJne COlllllity 
No clear NVC sub-c-..iity 
Variant 1 

Tree height (1) 
Slrub/bracken height ( ■) 
Herb height (c1) 
Tm cover(,) 
Slrub cover (I) 
Herb cover (\) 
Cryptoga■ cover (I) 

Bare Sll'face (1) 
p!i 

11ean species per quadrat 

A»:,phila lrel'llriB 

Festuca rubra 
IIYPochaeris radicata 
loaloth<ci111 lutescens 
/h:Jnisrcr,ens 
Anthrllis vu1neriria 
111.ws caesius 
Circr irenaria 
Gsli111 Verlll 

Hieraci111 pilosclla agg, 
Crepis capilliris 
Lcootodon hispidJs 
Luzula ,_stris 
SetiJI acre 
Scnccio jacobaea 
Pea pratensis 
Cladonia poci11UI 
P0Jypodi111 vulgare 
An8C1111Ptis pyra11idalis 
Centacri111 errtlraca 
Cerasti111 tontl/lU trivial, 
Avm,Ja Pl}bescens 
Oenothera errthroscpaJa 
Pnle111 arenari111 
Thy,us P,-8tcol lll'Cticus 
Viola trico1or 
Pelti~ra canina 
Aira praecor 
Hieraci111 vulgat111 agg, 
Lotus ccrniculatus 
Plantago lanceoJata 
PoJrgaJa vulwis 
Rhinsnthis 1inor 

Sonchus oleraceus 
Br8Chyth<ci111 albicans 

0.3 
20 

10 
90 
40 

6.8-7.6 
19.0 

FREQ- DOMIN 
tfNCY VALlf 

IV 
IV 
IV 

III 
III 
III 
III 
Ill 
Ill 
Ill 
III 
Ill 
Ill 
II 
II 
II 3 
II 2 
II ' II 2 
II 2 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

NAF VEGETATION 
UHIT UNIT 

508 Festuca nJn - 6ali111 vena fixed 
du'ieCOIILl'lity 
No clear NVC sub-c011m1ity 
Variant 2 

Tree height (1) 
Slln.tl/bracken height (1) 
Herb height (CII) 
Tree cover (,) 
Slln.tl cover (I) 
Herb cover (,) 
Cryptogaa cover (,) 

Bare surf ace (,) 
p!i 

11ean SPecies per quadrat 

Festuca rubra 
Hoaalot~ci111 lutescens 
Dicrll!UI scopari111 

Cartr arenaria 
Holcus lanatus 
Au-OpliiJo irel'llria 
Anthoranttu odoratia 
00Ji111 VerlJI 

Hypochoeris radicata 
Hieraci111 pilosclla agg. 
PJantago lanceolata 
Poa pratensis 
~.tus comiculatus 
PolrPOOit11 vulgare 
Cladonia r1miforais 
Taraxac111 sp, 
Anthrllis vulneraria 
Crepis capilJaris 
Rosa Pi1Pinellifolia 
CJadonia i11PCxa 

0.3 
30 

10 
60 
60 

6.5-7.2 
17.1 

FREQ- OOIIIN 
lfNCY VALlf 

V 6 
V 5 
V 

IV 
IV ' III 3 

III 
III 
II 2 
II 3 
II 3 
II 3 
II 
II 5 
II 4 
II 
II 4 
II 3 
II 4 
II 

l1AI' VEGETATION 
UNIT UHIT 

508 Festuca ruin - 6ali111 vena fixed 
runt COUillity 
No clear NVC sulxOll!BlitY 
Variant 3 

Tree height (1) 
Shrub/bracken height (1) 0.4 
Herb height (ea) 40 
Tree cover (,) 
Shrub cover 1,1 10 
Herb cover (,) 80 
Cryptoga1 cover (,) 30 

Bare strface (I) 
p!i 6.9-7.1 
Hean species per quadrat 15.8 

FREQ- WHN 
UENCV VALlE 

Festuca rubra 
NIIIOPhila irensria V 5 
Carer arenaria IV 3 
Holcus 1///llltus IV 
Hoaalotheci111 lutescens Ill 
Hypoclioeris radicata III 
Poln,odi111 vulgare III 
Rw.Js caesius III 
Senecio jacobaea III 2 
Anthr JJis vulneraris III 3 
Lotus ccrniculatus Ill 4 
Hieracit/1 pilosclla agg, III 3 
Poa pratensis II 3 
6ali111 ve/'UI II 5 
Hieraci,. vulgat111 agg, II 2 
HiPPOPl>Bt rha/lnoides II 
Leontodon hispitiJs II 
11fflith<ra errthroscPBla II 2 
Plantar,o lanceolsta II 
Rubus fruticosus agg, II 
flrynchiUI pra,Jongua II 
TaraxllClJII sp. II 
Arrhenatherta tlatius II 
Cerasti111 fontl/lU triviale II 
lmnis repens II 
Anacallptis pyra,idalis II 
Luzula cB111PCstris II 3 
DicrlllU scopari111 II 5 

w 
I)..) 



MAP VEGETATION 
UNIT UNIT 

509 AMop/iila arofla"ia - Arrhenathera olatius 
dtllC grassland 
No clear NVC slil-cOMlllitY 
Variant 1 

Tree height !•l 
Shrub/bracken height (1) 0. 4 
Herb height !c•l 40 
Tree cover (;) 
Shrub cover (;) 20 
Herb cover (;) 90 
Cryptogo• cover (I) 20 

Bare surface (;) 
PH 
Mean species per quadrat 

5.8-6.5 
16.6 

FREQ- OOtt!N 
UENCY VALUE 

f,stuca rubra V 6 
Holcus l11118tus V 5 
Caroz 1irenaria IV 3 
Rubus caesius IV 
Arrhenathe/'UI elatius Ill 5 
/Jactrlis gJo,erata III ' Cklonis repens lll 
Plantago Janceolata lll 
Poa watensis Ill 3 
Centa<reo nigra Ill 3 
Galii.w ve/'UI Ill 
Heracleu■ SMOndr lii.w Ill 
LoPhocle• bidentata Ill 
Oenothera errttros•PBla II 
Senocio jacobaea II 
E<rrnchiuc J!('BOlong<.a II 
Rumer acetosa II 
Sal ix repens agg, II 
Pseudosclerwodiu■ P<l1-W II 
Vicia sativa II 
Anthrllis vulnoraria II 
EquisetU11 arvense II 
Hieraciu, vuJ9atu, agg, II 
Hypochoeris radicata II 

MAP VEGETATION 
UNIT UNIT 

509 oVIIOPhil• nnaria - Arrhenathera olatius 
Ule91'llSSl1111d 
No clear NVC SOO-COUlllitY 
Variant 2 

Tree height (1) 
Shn.t/bracken height (1) 
Herb height (c1) 
Tree cover (;) 
Shrlt> cover (;) 
Herb cover (;) 
Cryptog~ cover (;) 

Bare sirfaco (;) 
PH 
Mean species per quadrot 

Arrhenathera •latius 
Eirrnchiut waelonlUI 
Festuca nilra 
Rubus fruticosus agg. 
Holcus Ja.,atus 
/Jactrlis g/(),ltf'ata 
Cnx arenaria 
Heracleu■ sl!hondrli111 
Plantago lanceolata 
Rubus caosius 
AMophila arenaria 
Ri,,er acetosa 
Senocio jacobaea 
Por,ulus tre,ula 
Uler ell'OPBOUS 

Centairca ni9ra 
Hedera heli r 
Ri.wex crisws 
Salir cinorea 
Lopho,:Jea bidentata 
Vicia sativa 

0-6 
0-4 
50 
0-60 
0-70 
60 
10 

1 
6.2-6.4 
14.1 

FREQ- OOIIN 
UENCY VALUE 

IV 
IV ' Ill ' III 5 

lll 
llI ' II 3 
II 3 
II 
II 6 
II ' II 3 
II 3 
II 6 
II 7 
II ' II ' II 2 
II 
II 
II 

MAP VEGETATION 
UNIT UNIT 

10 S012 Ctrex arenaria - Festuca ovina -
Af/l"Ostis capillllf"is grassllllld 
No clear NVC S00-CCIGllllity 
Variant 1 

Tree heiQht (1) 
Sn-oo/bracken hei9ht (1) 0.4 
Herb height (c1) 30 
Tree cover (;) 
Shn.t> cover (0 20 
Herb cover (I) 70 
Cryptoga■ cover (;) 50 

Bare sirface (;) 
PH 
lleon species per quadrot 

1 
6.1-7.1 
17.3 

1/)'PoChoef'is radical• 
Carex arenaria 
Ftstuca ovina 
Afll"Ostis CBPillaris 
Anthoranthl.W odorati.w 
1/)'J)IX.W Ct¥"tssifon,o 
Luzula cai,pestris 
Thy,us waocor arcticus 
Gslii. vori.w 
Plantago Janceolata 
fttridiu, aquili11111 
Dicrani. sCOPBriua 
Cladonia i•pera 
Aira J!('BOCOX 
Hioracii.w pilosella agg, 

Poa pratensis 
Cladonia tircata 
Fostuca rutra 
CAJonis repens 
Holcus lanatus 
Psoudosclorowdii.w PU"IA 

Crepis CBPillaris 
Leontodon hispi<AJs 
Lotus corniculatus 
Senocio jacoba•• 
Calluia vulgaris 
Rubus caesius 
Teucrii.w scorodonia 
Peltigera cani1111 

FREQ- DONIN 
UENCY VALlf 

V 
IV 
IY 
IY 
IV 

llI 
lll 
Ill 
III 
III 
Ill 
III 
III 
Ill 
Ill 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

MAP VEGETATION 
UNIT UNIT 

11 Hll Callw vuJgaris - Ctrer arenaria heath 

Tree heiQht (1) 
Shrub/bracken height (1) 
Herb height (c1) 
Tree cover (I) 
Sn-Ii) cover (;) 
Herb cover (;) 
Cryptoga■ cover (I) 

Bare sirface (;) 
PH 
Hean species per quadrat 

Callw vuJgNis 
C/Jf'tl ,ren,ria 
Pteridiia aquiliu 
Afll"Ostis capillaris 
~~sia flexuosa 
Festuca ovi1111 
Anthcranthl.W odoratu, 
Hieracii.w vulgatuc m. 
Holcus lanatus 
Dicraru, SCOPllf'illl 

1/)'J)IX.W cwressifon,o 
Aira praecor 
Erica cinorea 
HtPOChoeris radicata 
Plantago lanceolata 
Danthonia decutb,ns 
E1rrnchi111 praolongua 
Polrtrichua piJiferi. 
Cladonia fircata 

0.4-1 
30 

70 
50 
20 

5.2-6.3 
11.4 

FREQ- OOIIN 
UENCY VALlf 

V 
V ' y 5 

IV 
IV ' IV 5 

Ill 
III 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

w 
w 



1W VEGETATION 
I.WIT I.WIT 

14 SDl6a/b Salix rtPtnS - /kJlcus lanatus 
dune sleek 
Ononis rtPtnS SOO-COlllllitY (e) 
1/ubus c11tsius sub-coamuni ty lb) 
Pru,,lla vul!llll"is - fquiset,. varitgat,. 
soo-cOGlllllity (cl 
Airostis stolooifer• SOO-COlllllity (d) 

Tree height ( ■) 

Slru>/brecken height (1) o., 
Herb height (cm) 40 
Tree cover (\) 
Slru> cover (,) 40 
Herb cover (\) 60 
Cryptog1111 cover (\) 25 

Bare su-face (\) 
pH 7.5-7.9 
Mean SPecies per quadrat 17.0 

FREQ- D~IN 
UENCY VALlf 

lkllcus lanatus IV 
festuca robra IV 
Lotus comiculatus IV 
Airostis stolooifera IV 
Carex arenaria IV 
Salir repens egg, IV' 
Carer flacca Ill 
[quisetUI/ vari<gat,. Ill 
Poa watensis Ill 
Trifoliu, watense II 
Plantai/0 lanceolata II 
Epipactis PBlustris II 
EuPtrasia officinalis agg, II 3 
HrP<Xhoeris raoicata II 3 
Ononis repens II ' TararacLJI sp. II 3 
Blackstonia perfoliata II 
Nentha aquatic• II 
Pir8911ites australis II 
Prtlltll• vulgaris II 
Juncus 1ariti1us II 
Potentilla anserina II 
Riidiola linoides II 
Rhinantws 1inor II 
/lubus caesius II 
Callitrwn cuspidat,. II 

1W VEGETATION 
UNIT UNIT 

15 SD17 Potentilla anserina - Ctr<X nigra dllle slack 
No clear NVC s!b~-.inity 

Tm height (1) 
Slru>/bracl<en height (1) 
Herb height (col 
Tree cover (,) 
Shr<.ll cover ( \) 
Herb cover (, l 
Cryptogam cover M 

Bare sirface M 
pH 
Mean species per qua(ht 

/lent/la aquatica 
Carex nigra 
Hrd"ocotrle vulgaris 
Pulicaria ctrsenterica 
Iris pseudacorUs 
Equiset,. arvense 
filipe001l• ulaaria 
/kJJcus Janatus 
Potentilla anserina 
Sali r repens agg, 
J(l)C1Js 1aritiaus 
Lrt/nJI salicaria 
Ca1lier9on cuspidat,. 
Agrostis stolonifera 
[(1/)/jtoriUII cannabiru, 
Lotus uliginosus 
Sali r cinerea 
Oenanthe lachanali i 
/11.bUs caesius 
RliJus fruticosus agg. 

Angelica srlvestris 
Arrhanathar.. elatius 
Eleocharis palustris 
Lychnis flos-cuculi 
J(IICUs subnorulosus 

0-3 
60 

30 
90 
30 

6.6-7.9 
IU 

FREQ- OOHIN 
UENCY VALlf 

V 5 
III ' Ill 6 
Ill 5 
III ' Ill 3 
lil 5 
Ill 4 
Ill ' Ill 6 
II 5 
II 4 
II 9 
II ' II 5 
II ' II ' II 2 
II 3 
II 5 
II 2 
II ' II ' II 3 
II 5 

1W VEGETATION 
I.WIT I.WIT 

16 SM16b Jwcus witilUS salt1arsh 
Oenantha lachenalii SOO-COllllli ty 

Tree height (1) 
Shn.t)/bracken height (al 
Herb height (c1) 
Tm cover (%) 
Stni> cover (%) 
Herb cover ( \) 
Cryptogaa cover (\) 

Bare sirface (t) 
pH 

Mean species per quadrat 

Oenantha lachtnalii 
Agrostis stolooifera 
](IICUS lllf'itilUS 
](IICUS gerardi 
6laux witi•• 
Festuca rulx-a 
Pot,ntilla llllS<rina 
](IICUS IICl/tus 
Carex distans 
Carex otrtiiae 
Plantago llll"iti•• 
Cartx ertensa 
llultr crispus 
Saitolus valerandi 
Scirpus 1ariti1Us 
Eleocharis paJustris 
Hrd"ocotrle vul9aris 
Nentha a//Ulltica 
P/ragoites australis 
/A"<PB!K)Cladus aru,cus 
Plantago coronows 
Triglochin 1ariti,a 

so 

60 
30 

10 
7.8-8.3 
12.3 

FREQ- DOMIN 
UENCY VALlf 

V 
V 

III 
Ill 
III 
Ill 
III 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

1W VEGETATION 
UNIT UNIT 

17 SM24 ElYIUS PYC/lll/ltoos selt1arsh 

Tree height (1) 
Shrub/bracken height (1) 
Herb height (ea) 
Tm cover (i) 
Slni> cover ( \) 
Herb cover (t) 
Cryptoge1 cover (i) 

Bare strf oce ( t) 
pH 

Mean species per quadrat 

ElYIIUS pycnantoos 
Festuca rubra 
Agrostis stolooifera 
Plantlli/0 coronows 
Cart1 ertensa 
Li11Mit11 binervosut 
Atriple1 wostrata 
Cart1 arenaria 
Centmri,. errthraea 
HrPOChotris radicat, 
Leootodcn hispidus 
Lotus comiculatus 
Plantago aaritiaa 

30 

so 
10 

40 
7. 7-8.2 
9.2 

FREQ- DOIIIN 
UENCY VALlf 

IV 
IV 
IV 
II 
II 
II 
11 
II 
II 
II 
11 
11 
II 

1W I/EGET ATION 
llllT I.WIT 

18 S4e Phragoites australis swaap and reed-beds 
Phra911ites australis sOO-coulllity 

19 

19 

S4d 

S2lb 

PhrBi/lites australis swoap and reed-beds 
Atriplex hastata sOO-COMlllitr 

$cirpus WitillUS SIIBIP 

Atripler hastata slb-c-.,,itr 

20 S12b Typha latifolia Slll!IP 

Nentha BQUBtica sub-coulllity 

54a S4d S21b 512b 
Tm height (1) 
Slru>/brecken height (1) 
Herb height (c1) 
Tm cover (t) 
Shr<.ll cover (\) 
Herb cover (,) 
Cryptogam cover (,) 

Bore su-f ace (t) 
pH 

Mean species per llUBdrot 

fhra91ites austrslis 
Lrtlrut salicaria 
Rliius fruticosus agg, 

Scirpus 1ariti1US 
Atriplex i;,rostrata 
Elr,us Prcnanthus 
Juncus ,ariti,us 

TrfJha latifolia 
/lentha IKIUlltica 
Chara sP, 
Carex nigro 
Eleocharis palustris 
Galiu, palustre 
Hrrrocotrle vulgaris 
J111eus articulatus 
Rm.nculus flauula 
Salix rtPtnS agg, 

200 200 100 

100 100 100 

2. 7 2.5 3.0 

DOIIIN VALUES 

10 10 -

- 6 

- 6 

Scif'fJUS lacustris tllbemata. -
IA"-.ocladus adwcus 

40-100 

20-40 
60 

11.3 

w 
~ 



1W' VEGETATION l1AP VEGETATION 

OOIT OOIT l.WIT OOIT 

21 501811 Hi~ ~ides scrw 23 WI Sali1 cinerea - Gali.a pelustre woodllllld 

Festuca rwra sub-co111u11ity 

Tree height !•l 4-8 

Tree height (1) Shrub/brocken height !•l 0-6 

Shrub/brocken height (1) 0.4-2 Herb height (c.) 26-150 

Herb height (c.) 40 Tree cover (I) 36-80 

Tree cover (,) Shrub cover (I) o-ao 
SlrLti cover (,) 40 Herb cover (,) 30 

Herb cover [I) 60 Cryptogao cover (,) 40 

Cryptoga11 cover (I) 20 
Bore strf ece (,) 

Bore strfoce (1) 10 pH 6.7 

pH 7.4-7.8 llean species per quodrot 10.3 

~ean SPecies per quadrat lU 
fREQ- 001IN 

fREO- 001IN UENCY VALUE 

UENCY VALL£ 
HiPPOPhll• ma,,noides V 5 B<tula pWescens V 6 

.4Mopl,ila arel'Jff'ia IV 5 Galiw pelustre V 5 

Cini arenaria III 3 Iris ps,udBctx'us V ' Festuca ruin III 6 Allf'Ostis stolonifera IV ' Holcus lwtus III 5 OW,iogloss.a vulgat.a IV 3 

Rtiius caesius III 6 ffr'•illilts 11UStralis IV 6 

Hrpachoeris radicata Ill 3 /lliJUs fruticosus ogg, IV 2 

S.n<cio iacobaea III 3 Sali1 cin<rea IV 5 

Rtiius fruticosus ogg, II ' 
Calliergon cuspidat.a IV 5 

Cerasti.a diffus.a ditfus.a II 3 JlllCUs effusus III ' Otnothera errttrosepala II 3 Solan.a dilca11ara Ill 2 

Agrostis stolonitera II ' 
fpilobi.a palustrt II 3 

Arenaria s,rpyllifolia II 3 fquis,tw srlvotic.a II 3 

Leontodon hispidis II 3 friOPhorul 11n9ustifoli.a II 2 

Lotus corniculatus II 4 Hra-ocotrlt vulgaris II 3 
Salil repens ogg, II 

1W' VEGETATION 
OOIT OOIT 

2, W!Oc ~ ro/Jlr - fteridi.a niili,xa -
Rl1Jus fruticosus ogg, woodlond 
Hedera helil stb-COMlllity 

Tree height !•l 2-14 
Shrub/brecken height !•l 0-2 
Herb height (c.) 30 
Tree cover (,) 66-100 
Shrub cover (,) 0-100 
Herb cover (I) 30-100 
Crypt(Xlal cover (I) 0-30 

Bore Strf ece (,) 
pH 5.9 
lleon wecies per quodrot IU 

fREQ- 0011N 
OCNCY VALL£ 

~roblr V 
crataegus ,onogyna V ' Htdera helil IV 6 
Gali.a IJPM'int III ' Gerani.a roberti,na III 3 
Rl1Jus fruticosus ogg, III 7 
Armtnath<r.a elatius II ' Bracllri>Odi.a srlvatic.a II 4 
Fralioos e,celsior II 
Holcus lwtus II 5 
Polri>Odi.a vulgare II 3 
T..USCONllliS II 2 
lttica dioica II ' 

vJ 
U1 



l1AI' VEGETATION HAP VEGETATIOH 
LWIT LWIT OOIT LWIT 

27 ~23 Ulex elTQP8eUS - Rliius frvticosus agg. sent> 28 ~24 111.ws frvticdsus agg. - Holcus lllfllltus 
No clellf' NVC Slb-cou11ity ooderscnb 

No clellf' NVC SU)-COlllllli ty 
Tree height (1) 
stru>/bracken height (1) 1-3 
Herb height (ea) 20-100 Tree height (1) 
Tree cover (t) stnil/brecken height (1) !-3 
Shnt, cover (t) 40-90 Herb height (ea) 30 
Herb cover It l 40-80 Tree cover (t) 
CryptQ'ilaa cover (t) 0-10 Shnt> cover ( t) 60 

Herb cover (t) 60 
Bare surface (t) CrYPtO'iiaa cover (t) 10 
pH 5. 9-6.8 
!lean species per quadrat 12.6 Bare sll'face (t) 

pH 6.3-6. 9 
FREQ- 0011N !lean SPCcies per quadral 12.1 
UENCY YAUf 

FREQ- l)(JIIN 
Ulex e,ro;,stus V 8 UENCY VALUE 
Holcus lllfllltUS IY ' 111.ws fruticosus egg. IV 6 111.ws f rut icosus !Y 6 
Arrhenllthtrul <latius III 5 Arrhenathert11 elatius IV 4 
festuca n.bra IIl 4 festuca ruin IV 4 
Dactr lis gl ooerata Ill ' Holcus lllfllltus Ill 4 
Galii.w aparine II 3 Ell'Ynchiua prael~ Ill 4 
Pteridiua aquilir,.a II 5 Solanu, dulcaaara Ill 3 
Rosa Pi1Pinelli folia II 5 1/actrlis glo.»erata Ill 3 
iubus caesius II 6 Galiia awine Ill 3 
lrtica dioica II 3 Rosa Pi1Pinellifolia Ill 5 
Agrostis stolonifera I! 2 Ulel <IX'OPBtUS Ill 8 
care, arenw:-ia II 3 Care1 srenaria II 4 
foa pratensis II 3 Cratae/lUS ,or,:,grna II 5 
Solanu, d!lcaoara II 3 Agrostis stoloni fera II 2 
Etrrnchi/J/1 praelongia II 4 Populus treaula II 6 
Agrostis CBPillaris II 6 lrtica dioica II 
Antho1anthul odoratia II 3 ~dera htli1 II 
Crataegus IOIIO~rna II 5 Ru,i,x crisJJUs II 
Plantm lanceolata II 3 Soncoos asper II 

1W' VEGETAT!Oll 
LWIT OOIT 

30 XS Alnus glutinosa slack woodllllld 

Tree height (1) 2-12 
stnii/bracken height (1) 1-3 
Herb height (cal 30-50 
Tree cover (t) 70-100 
Shnb cover (t) 0-40 
Herb cover ( tl so 
Cryptogaa cover (tl 20 

Bare sll'f ace ( t) 
pH 5. 9-6.5 
Nean SPCcies per quadrat 11.7 

ffiEQ- 001IN 
UENCY YAllf: 

Iris pseudacorus IV 
111.ws fruticosus egg, IY 
Galii.w 1>alustr-e !Y 3 
Alnus glutinosa IV 9 
Salix cinerea Ill 7 
SolllllUI dulc1111ara Ill 
Calliergon euspidati.w Ill 
Pln/lllites 111Jstralis II 
Oenantht crocata II ' Holcus lanatus II 4 
LYCOPUS tll"OPMUS ll 3 
Agrostis stolonifera II 3 
Berula erecta II 2 
Carex re,ota II ' FiJipenduJa ulaaria II 3 
6miniua robertiama II 

w 
0\ 



ANNEX G 

TARGET NOTES 

These are marked on the site map sheet(s} as TNn. 

CRYMLYN BURROWS 

1 Breakwater of large boulders to protect area of gas 
storage tanks from wave erosion. This probably 
inhibits foredune development in this area. 

2 A gas pipeline from Port Talbot is sunk into dune 
sand in running to gas tank area. The pipeline is 
exposed periodically for inspection and repair. 
This creates disturbance to the local dune 
communities which rarely fully attain 100% cover. 
The growth of Equisetum hyemale (Rough Horsetail} 
is enhanced by the disturbance in the sector 
parallel to the A483. 

3 A large Tamarix gallica (Tamarisk) bush located 
here, c. 14m diameter, 3m high. 

4 Fairways very closely mown and very dry. 
Depressions show moisture and better growth but few 
signs of former slack vegetation because all are 
drained. 

5 Sand excavated from this area and there is much 
disturbance with poor re-vegetation. 

6 Heath has a complex mosaic related to burning (much 
very recent}, Calluna age and invasion by Pteridium 
aquilinum (Bracken}. 
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ANNEX .7 

QUADRAT DATA 

(COMPUTER FORMAT) 

Full tabulation of all quadrat data as iample-species 
tables is too costly in terms of space. A reduced 
version of the data in NVC format for use in the VESPAN2 
package is given here. A copy of this data aggregated 
for all sites has been supplied to the NCC Nominated 
Officer on floppy diskette. For readers with access to 
VESPAN2 it is thus possible to obtain the data and 
display individual quadrats in full format. 

The species characteristics of vegetation types are 
presented in great detail in Annex 5 (apart from 
infrequent species), based on data from all sites. 
Particular characteristics of this site are emphasised 
under descriptions of vegetation types in Annex 3. 
Quadrat membership of vegetation types is listed in Annex 
4. This organisation of information should satisfy most 
readers. 
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20 rn2m6D3ffl668048003~3ill3ill4ffl3 

1 9 0 10 0 11 50 13 0 14 0 15 10 16 0 22 90 159 3 555 1 20 988 31106 11239 21349 31677 42982 2 

1 2801 3 21 9 0 10 0 11 40 13 0 14 0 15100 16 10 22 0 159 5 174 5 
2 9 0 10 0 11 0 13 0 14 0 15 30 16 0 22 70 159 4 381 2 21 197 5 304 3 384 3 576 7 769 2 800 4 807 3 913 1 914 31015 5 
2 576 4 769 3 913 2 914 31272 31434 23824 3 21 1127 31339 11638 31562 42377 2 

3 9 0 10 0 11 50 13 0 14 0 15 40 16 30 22 40 159 3 194 2 22 9 0 10 0 11 40 13 0 14 0 15 95 16 5 22 5 159 5 174 6 

3 373 2 381 2 555 1 576 5 769 4 928 1 965 21127 11225 11239 1 22 197 4 373 2 391 4 576 5 680 4 769 21015 61127 41519 41677 4 
3 1501 41510 63824 1 22 2982 2 
4 9 0 10 0 11 60 13 0 14 0 15 90 16 20 22 10 159 5 373 1 23 9 0 10 0 11 30 13 0 14 0 15 40 16 0 22 60 159 5 194 3 

4 415 3 555 1 576 7 913 3 914 2 958 11127 31143 11239 31240 3 23 m4m355~1ffl3WlID3ill4~3~4 

4 1271 21501 21510 41519 31677 32982 33824 2 23 1434 3 

5 9 0 10 0 11 50 13 0 14 0 15 80 16 60 22 5 159 6 197 6 24 9 0 10 0 11 15 13 0 14 0 15 20 16 0 22 80 116 2 194 3 
5 m1m5m3&3ffl56804D3ffl3m5m2 24 555 4 565 3 682 3 769 3 913 3 928 1 958 31225 41434 3 
5 973 2 988 31106 11677 7 25 9 0 10 0 11 30 13 0 14 0 15 10 16 0 22 0 116 4 159 3 
6 9 0 10 0 11 50 13 0 14 0 15 70 16 60 22 5 159 5 197 5 26 9 0 10 0 11 20 13 0 14 0 15 5 16 0 22 95 116 3 159 3 
6 m6m2m1m66805D3W3soo3m6m2 26 268 21184 4 
6 965 3 988 31015 21106 41127 51396 21677 7 447 3 27 9 0 10 0 11 40 13 0 14 0 15 25 16 0 22 75 116 6 159 3 
7 9 0 10 0 11 10 13 0 14 0 15 55 16 50 22 15 159 3 373 3 28 9 0 10 0 11 50 13 0 14 0 15 20 16 0 22 80 116 4 159 4 
7 m4ffl76803D3ffl4m5m1m3~2~2 28 555 2 682 5 
7 1106 41127 41225 31510 41677 6 29 9 0 10 0 1110 13 0 14 0 1520 1625 2255122 5322 2 
8 9 0 10 0 1110 13 0 14 0 1550 1640 2215159 2194 2 29 m3m4~2n3m3m2m3soo4m21~4 
8 373 1 381 2 555 5 576 8 914 5 928 3 958 4 973 2 988 21106 4 29 1546 6 
8 1127 51225 31434 21510 81677 5 30 9 0 10 0 11 20 13 0 14 0 15 30 16 20 22 60 125 3 159 4 
9 9 0 10 0 11 30 13 0 14 0 15 50 16 10 22 50 159 8 194 3 30 rn3m3m3m2•2m3D3ffl3ID3~3 
9 555 1 674 5 706 3 769 3 928 1 958 21240 11272 21273 11434 2 30 965 41156 21225 31239 11434 31546 5 447 2 447 2 
9 1501 43824 3 31 9 0 10 11120 13 0 14 2 1540 1660 2230122 6153 2 

10 9 0 10 1 11 30 13 0 14 50 15 70 16 30 22 30 125 3 159 6 31 •2m3m2m3m2•2n3m4m4w4 
10 m3m4m2m3m1m4m4u2m3m4 31 800 2 961 2 972 4 975 31069 21156 31350 21546 8 
10 928 1 958 31225 41240 11272 11273 31501 62377 43824 1 32 9 0 10 1 11 20 13 0 14 4 15 50 16 10 22 50 122 6 153 2 
11 9 0 10 0 11 50 13 0 14 0 15 70 16 20 22 30 125 3 159 6 32 •2m4m3m1•3n3m4m3m5m4 
11 m3m2m5m2m4m2m3m,rn36803 32 800 2 961 3 972 4 975 3 976 21069 31156 21169 31179 21350 4 
11 706 2 769 1 914 5 958 21015 51122 21127 31225 31240 11272 3 32 1353 21546 4 
11 1501 51677 52377 22486 23824 1 33 9 0 10 0 1110 13 0 14 0 1540 1650 2250122 6125 3 
12 9 0 10 0 11 50 13 0 14 0 15 70 16 0 22 20 125 3 159 4 33 D2lli2ffl2-lffl2D3lli4m3ffl48005 
12 rn1rn3rn1D4m2m2m2m1m3D2 33 972 41069 21156 41225 21546 6 
12 769 3 913 2 914 5 928 1 958 21127 31225 31432 21501 43824 1 34 9 0 10 0 11 80 13 0 14 0 15 80 16 50 22 0 159 7 174 3 
13 9 0 10 1 11 20 13 0 14 50 15 50 16 10 22 10 167 2 197 5 34 rn2m5m2m4m1m4D3ffl38003ID3 
13 373 1 465 2 522 1 701 41015 11127 61240 11363 71638 21766 3 34 958 2 965 21015 21139 31240 21273 21519 51677 52167 42910 2 
13 2167 22486 4 35 9 0 10 0 11 80 13 0 14 0 15 90 16 50 22 0 159 6 171 4 
14 9 0 10 0 11 70 13 0 14 0 15 50 16 0 22 50 159 7 555 4 35 rn2m6~4~4ill3D3lli4~4m1~3 
14 565 3 706 3 769 4 W 31243 1 35 965 21015 41136 41677 52167 82910 3 
15 9 0 10 0 11 70 13 0 14 0 15 70 16 0 22 20 159 7 283 4 36 9 0 10 0 11 40 13 0 14 0 15100 16 20 22 0 159 6 174 3 
15 555 2 576 3 706 3 769 4 913 3 914 5 928 21139 21240 31434 4 36 304 2 555 2 576 9 706 4 800 41139 31239 1 376 11411 41914 5 
15 2982 2 36 2167 43824 2 
16 9 0 10 0 11 50 13 0 14 0 15 60 16 60 22 15 125 3 159 5 37 9 0 10 0 11 20 13 0 14 0 15 60 16 50 22 5 159 5 174 3 
16 ill4m3m2IDlffl3m36803DJffl3ID4 37 304 2 555 1 574 3 576 3 674 2 680 5 800 3 914 4 965 21015 3 
16 914 5 928 2 958 41015 41225 41501 51519 31562 32023 62377 2 37 1127 31139 31432 31638 41562 41897 52377 23824 2 
16 2416 23824 1 38 9 0 10 1 11 30 13 0 14 85 15100 16 0 22 0 159 3 576 7 
17 9 0 10 0 11 70 13 0 14 0 15 80 16 40 22 0 159 2 174 3 38 678 9 706 11015 41122 21136 43824 3 
17 m5m5~3ID2ffl6rn26805D3ffl3m5 39 9 0 10 0 11 20 13 0 14 0 15 80 16 10 22 20 159 4 174 7 
17 928 21519 51677 42377 32391 32416 2 39 555 2 706 2 769 3 913 3 965 5 988 31127 21139 31225 31519 4 
18 9 0 10 1 11 60 13 0 14 50 15 50 16 20 22 0 159 3 197 5 39 3824 3 447 3 
18 283 2 304 3 465 5 576 3 680 5 913 4 914 31127 71363 61766 3 40 9 0 10 0 11 50 13 0 14 0 15100 16 10 22 0 159 7 174 6 
18 2167 52707 2 40 362 1 526 2 674 2 706 3 769 3 913 4 945 3 973 21015 31381 2 

19 9 0 10 1 11 70 13 0 14 90 15 20 16 20 22 0 159 2 197 5 40 1677 42416 2 w 
19 373 2 465 4 576 2 661 4 913 2 914 3 945 21015 51127 81259 3 41 9 0 10 0 11 30 13 0 14 0 15 60 16 70 22 30 159 4 174 4 U) 

19 1519 51677 42167 42707 4 41 555 4 576 2 706 3 769 4 913 3 914 6 958 3 988 21225 31239 1 

20 9 0 10 0 11 30 13 0 14 0 15100 16 10 22 0 159 2 171 6 , 41 1240 11434 31586 82377 3 447 2 



42 9 0 10 0 11 10 13 0 14 0 15 20 16 50 22 50 117 2 122 5 67 9 0 10 0 11 30 13 0 14 0 15100 16 5 22 0 122 7 322 5 
42 rn3ill4M4~1~2ffl1D3W4illl~3 67 373 3 576 5 706 3 720 5 725 3 769 3 800 5 972 3 975 21069 3 
42 972 3 973 21156 31546 7 67 1169 21339 11349 21350 41353 21677 4 
43 9 0 10 0 11 80 13 0 14 0 15 60 16 0 22 40 116 3 159 8 68 9 0 10 0 11 20 13 0 14 0 15 90 16 20 22 10 122 6 322 4 
43 555 2 913 11240 1 68 m3m3ffl6D3m3m4m4W3B004m3 
44 9 0 10 0 11 30 13 0 14 0 15 20 16 0 22 80 116 5 217 4 68 1156 3 
44 268 41184 4 69 9 0 10 0 11 40 13 0 14 0 15100 16 0 22 0 117 5 122 8 
45 9 0 10 0 11 15 13 0 14 0 15 50 16 20 22 80 117 4 122 3 69 322 2 373 2 384 3 576 6 732 2 800 4 914 31350 31353 11546 5 
45 368 3 555 4 576 7 682 4 975 21225 31546 51638 22377 3 70 9 0 10 0 11 30 13 0 14 0 15100 16 0 22 0 122 7 322 4 
46 9 0 10 0 11 10 13 0 14 0 15 20 16 0 22 80 116 3 122 3 70 576 3 720 4 734 2 911 2 972 2 975 31213 51353 3 
46 ~2D4B3~4ffl4m5m3m2m3 71 9 0 10 0 11 40 13 0 14 0 15100 16 5 22 0 122 6 159 4 
47 9 0 10 0 11 10 13 0 14 0 15 40 16 0 22 60 116 4 122 2 71 174 3 304 4 384 3 576 8 706 1 800 3 914 41677 42982 3 
47 368 3 555 2 576 5 650 1 682 5 778 3 941 4 972 2 975 31155 3 72 9 0 10 0 11 30 13 0 14 0 15100 16 5 22 0 122 9 304 3 
47 1156 2 72 322 2 576 5 680 3 720 3 800 5 914 4 961 21272 41677 3 
48 9 0 10 0 11 20 13 0 14 0 15 80 16 0 22 20 116 2 122 6 73 9 0 10 0 11 30 13 0 14 0 15100 16 0 22 0 122 6 304 3 
48 m3m2s2m6B3m2m3m2m2m4 73 576 8 769 1 800 4 961 4 
48 2801 2 74 9 0 10 0 11120 13 0 14 0 15100 16 5 22 0 122 5 576 7 
49 9 0 10 0 11 20 13 0 14 0 15 80 16 0 22 20 116 3 122 6 74 636 3 720 6 734 4 911 4 961 41272 31677 3 
49 159 1 322 2 368 3 555 1 576 5 650 6 682 5 778 4 975 21155 3 75 9 0 10 0 11 40 13 0 14 0 15100 16 0 22 0 122 6 304 3 
49 1501 32801 1 75 m3~2m1m5m3m3soo3m2~4m2 
50 9 0 10 0 11 40 13 0 14 0 15100 16 20 22 0 159 7 304 2 75 1272 22982 3 
50 384 2 576 8 674 2 682 4 913 2 988 31015 21239 11677 51562 4 76 9 0 10 0 11 80 13 0 14 0 15100 16 5 22 0 159 4 304 4 
51 9 0 10 0 11 20 13 0 14 0 15 60 16 20 22 40 117 4 122 6 76 465 6 576 6 680 4 800 4 914 41677 32982 2 
51 195 2 304 3 368 3 555 2 576 6 650 2 778 41155 32256 5 77 9 0 10 0 11 70 13 0 14 0 15100 16 5 22 0 159 5 197 4 
52 9 0 10 0 11 30 13 0 14 0 15100 16 0 22 5 159 5 304 4 77 304 4 465 6 576 6 680 4 800 4 914 5 973 1 988 31239 11339 2 
52 ~2~lffl8W5ffl268038002ill3~2ffl2 77 1677 42982 3 
52 988 41127 41239 21677 53824 2 78 9 0 10 0 1150 13 0 14 0 15100 1620 22 0159 5197 3 
53 9 0 10 0 11 20 13 0 14 0 15 30 16 0 22 70 116 4 125 2 78 304 4 576 8 674 2 680 3 706 2 800 4 973 3 988 31139 31239 2 
53 283 3 368 2 381 2 555 2 576 5 769 1 778 11127 11155 21225 3 78 1339 31562 61914 52167 5 
53 2361 72362 62377 32416 2 79 9 0 10 1 11 60 13 0 14 20 15100 16 40 22 0 122 7 304 3 
54 9 0 10 0 11 25 13 0 14 0 15100 16 0 22 40 116 4 304 3 79 576 5 734 6 911 3 961 21179 71272 31349 21677 51562 6 
54 427 3 576 8 650 5 778 32801 4 80 9 0 10 2 11 60 13 0 14 40 15100 16 30 22 0 122 3 304 4 
55 9 0 10 0 1110 13 0 14 0 1550 1640 2240116 4304 5 80 576 5 734 4 783 2 911 3 914 3 961 31136 21169 61179 61239 2 
55 368 3 555 4 576 6 778 41155 11225 31501 72023 3 80 1272 41677 52167 52416 22707 3 
56 9 0 10 0 11 30 13 0 14 0 15 60 16 10 22 0 159 7 304 4 81 9 0 10 0 11 50 13 0 14 0 15100 16 30 22 0 159 3 171 4 
56 465 5 555 2 576 6 988 41143 11268 31272 31363 51677 5 81 m8~4m2m4m4rn1~5~3ill3~3 
57 9 0 10 0 11 10 13 0 14 0 15 10 16 0 22 90 116 5 682 4 81 961 2 973 41106 31136 21139 31239 21339 21349 31677 51914 4 
57 1184 2 81 2167 5 
58 9 0 10 0 11 50 13 0 14 0 15 40 16 0 22 60 116 4 194 4 82 9 0 10 1 11 30 13 0 14 1 15 60 16 90 22 0 122 4 509 6 
58 415 3 555 5 682 3 841 5 913 3 975 21143 31240 51272 3 82 m2~3~4m3m3m3~4m1m1m4 
59 9 0 10 0 11 25 13 0 14 0 15 10 16 0 22 90 116 5 217 l 82 961 21069 21089 21169 11213 21220 11354 21445 92828 2 
59 268 1 682 31184 1 83 9 0 10 4 11 60 13 0 14100 15 80 16 20 22 0 153 7 197 4 
60 9 0 10 0 11 50 13 0 14 0 15 20 16 0 22 80 116 5 159 2 83 ID3~2ill19093ill4~3a3~4ill4B2 
60 268 1 513 51143 11184 2 83 1081 31136 61169 '11239 11268 21677 51766 5 232 2 499 1 
61 9 0 10 0 11 20 13 0 14 0 15 40 16 0 22 60 116 4 217 5 84 9 0 10 0 11 50 13 0 14 0 15100 16 20 22 0 159 3 171 4 
61 682 21184 41240 11312 12801 5 84 ffi6D4ffl2E4ill5ffl4m36806~3~3 
62 9 0 10 0 11 40 13 0 14 0 15 15 16 0 22 85 116 5 159 4 84 973 31106 41136 41139 31239 21305 51339 21349 21677 52167 5 
62 194 2 555 21240 2 84 2707 3 
63 9 0 10 0 11 70 13 0 14 0 15 60 16 0 22 40 159 8 194 3 85 9 0 10 0 1125 13 O 14 0 1550 16100 22 0122 5509 6 
63 381 2 555 4 680 3 706 3 841 1 913 51127 11240 41272 33824 2 85 m2~3~2~2~2m2m4~4m3m3 
64 9 0 10 0 11 30 13 0 14 0 15 60 16 40 22 40 159 8 194 3 85 961 41069 31089 31169 31179 41213 31214 21349 31354 31445 10 
64 381 3 555 3 706 2 769 3 841 2 913 41127 11143 11240 41272 2 85 2828 1 
64 1501 7 86 9 0 10 0 1125 13 0 -14 0 1550 1630 2210122 4509 6 
65 9 0 10 0 1140 13 0 14 0 1595 1675 22 5122 4159 5 86 722 5 855 3 890 2 911 3 946 4 961 51089 31213 51214 21216 5 
65 174 2 185 2 384 3 555 2 576 7 706 2 769 1 800 3 973 21015 4 86 1354 21445 6 

,i:,.. 

0 65 1127 51225 21432 21638 41562 82383 22954 63824 2 87 9 0 10 0 11150 13 0 14 0 1560 1620 2220122 3909 3 
66 9 0 10 0 11100 13 0 14 0 15100 16 0 22 0 117 4 122 7 87 509 3 690 3 720 2 722 5 823 3 855 3 911 2 946 5 961 51213 5 
66 322 2 576 6 636 5 720 6 732 4 734 3 911 3 975 2 87 1354 31445 52732 3 



88 9 0 10 0 11120 13 0 14 0 15 80 16 90 22 0 122 3 336 2 109 159 4 174 3 304 3 532 3 576 7 800 3 914 5 973 4 988 31136 5 

88 509 6 609 3 734 6 855 6 890 2 911 3 946 3 961 41179 31213 3 109 1501 52486 5 

88 1362 11445 9 110 g o io o 11 40 13 o 14 o 15 60 16 20 22 40 159 5 283 3 

89 9 0 10 2 11120 13 0 14 50 15 40 16 90 22 0 122 2 153 5 110 304 3 555 2 576 6 913 3 914 5 958 3 988 21136 31501 43824 2 
89 m290915094ill3~46092~3~4m3rn3 111 9 0 10 0 11 20 13 0 14 0 15 40 16 0 22 60 159 5 194 3 

89 855 5 911 3 946 4 961 31069 41169 61179 61445 9 111 D3M3lli3~2lli3D3&3lli3fil4~3 

90 9 8 10 0 11 80 13100 14 0 15 60 16 30 22 0 153 10 215 4 111 1225 31239 1 
90 295 2 350 4 909 6 609 3 680 4 715 4 823 41136 41220 31268 5 112 9 0 10 0 11 40 13 0 14 0 15 40 16 30 22 30 159 7 185 2 

90 1360 31445 6 232 2 499 3 112 m3m5D3M3~1lli3lli4D3&3m3 

91 9 6 10 0 11 60 13100 14 0 15 50 16 10 22 0 153 8 295 2 112 958 3 988 31225 31239 31240 11586 6 
91 350 2 909 4 609 3 680 4 715 5 823 41136 41169 71220 31268 6 113 9 0 10 0 11 10 13 0 14 0 15 15 16 0 22 85 116 3 159 2 

91 1445 4 232 1 113 217 5 268 11184 4 
92 9 8 10 0 11 50 13100 14 0 15 40 16 0 22 0 153 10 295 3 114 9 0 10 1 11 25 13 0 14 1 15100 16 5 22 0 104 4 123 8 

92 350 6 909 4 609 3 715 41095 31136 41268 5 232 2 114 ill4ffl3D2ill3ill6lli4W2~6D2~2 
93 9 8 10 0 11 50 13100 14 0 15 40 16 10 22 0 121 3 153 8 114 973 31066 31143 21239 11677 4 
93 350 6 909 2 609 3 680 3 715 2 831 3 961 31095 21136 51169 7 115 9 0 10 1 11 25 13 0 14 15 15 95 16 70 22 5 123 5 125 4 
93 1220 31268 61445 4 115 171 5 278 5 304 3 532 3 574 5 680 3 706 31066 31766 61897 7 

94 9 8 10 0 1150 13100 14 0 1540 16 0 22 0121 315310 115 2486 5 

94 215 3 350 6 909 4 477 4 609 4 680 5 715 3 730 4 831 31136 6 116 9 0 10 1 11 20 13 0 14 45 15 30 16 70 22 0 123 4 171 5 

94 1268 5 232 3 499 3 116 278 7 304 3 478 4 574 4 680 3 706 2 ~ 31249 31766 8 

95 9 0 10 0 11200 13 0 14 0 15100 16 0 22 0 831 1 961 10 117 9 0 10 0 11 25 13 0 14 0 15 90 16 30 22 5 123 5 171 5 

96 9 0 10 0 11 20 13 0 14 0 15 60 16 30 22 40 304 6 465 3 117 D3IB1ill2ill8ffl4W4D3ffl4~3lm6 
96 532 3 680 4 913 3 914 3 958 3 988 31127 41225 31239 21273 1 117 1333 41677 31766 62361 3 
96 1341 31434 41501 6 118 9 0 10 0 11 25 13 0 14 0 15 90 16 10 22 0 123 7 159 3 

97 9 0 10 0 11 40 13 0 14 0 15100 16 15 22 0 105 1 159 2 118 ru5m3D4ill6ffl5W4~3n2m5m3 
97 rn4m5D3IBlill2~5ffl7~2~3m2 118 988 41273 11677 5 
97 914 5 973 3 988 31015 21127 81139 21239 21677 51562 41940 3 119 9 0 10 0 11 20 13 0 14 0 15 95 16 0 22 5 123 5 125 3 

98 9 0 10 0 11 40 13 0 14 0 15 80 16 30 22 0 105 5 159 3 119 ill4lli2D4IB3ill5D3&2E3fil4E4 
98 197 3 373 1 534 7 576 3 661 1 680 2 914 4 973 31127 41139 3 119 973 3 988 31225 31273 21333 52361 82366 32381 3 

98 1239 31240 11363 41677 62167 42707 3 120 9 0 10 0 11 20 13 0 14 0 15100 16 30 22 0 123 7 171 5 

99 9 0 10 0 11 50 13 0 14 0 15 60 16 20 22 40 197 4 532 7 120 371 1 574 7 706 2 800 4 807 3 914 2 973 41136 31249 31333 5 

99 534 3 661 3 680 4 706 2 913 3 914 2 961 4 973 31022 11127 5 120 1677 61766 61897 4 
99 1239 21273 21501 53824 2 121 9 0 10 0 11 20 13 0 14 0 15100 16 50 22 5 123 7 125 3 

100 9 0 10 0 11 10 13 0 14 0 15 20 16 0 22 80 304 4 381 2 121 m2m5rn4m5m3D3~4E3fil4E6 
100 ~ 2 534 3 549 4 913 2 914 2 958 4 973 21434 4 121 973 3 988 31333 51677 51766 72361 52366 32381 4 
101 9 0 10 0 11 40 13 0 14 0 15100 16 20 22 0 122 6 197 5 122 9 4 10 0 1140 1390 14 0 1570 16 5 2230236 9445 1 
101 283 4 304 3 465 3 576 4 613 3 661 4 913 3 914 31127 81239 1 122 680 5 990 81078 11122 21136 71766 4 
101 1677 52167 4 123 9 0 10 1 11 30 13 0 14 60 15 50 16 60 22 0 171 5 278 2 
102 9 0 10 0 11 40 13 0 14 0 15100 16 60 22 0 105 1 174 3 123 576 7 ~ 5 769 2 786 2 800 4 965 4 973 3 988 41078 11081 3 
102 ffl5D3illlffl3ffl6W4ffi3~4lli3fil4 123 1136 51179 81239 11305 51562 81914 52982 2 
102 988 31015 41127 81139 31677 72167 32707 3 124 9 0 10 0 1140 13 0 1440 1550 1660 22 0171 4236 3 
103 9 0 10 0 11 30 13 0 14 0 15100 16 30 22 0 174 4 197 5 124 526 3 558 4 661 4 720 4 776 5 787 1 973 41073 61078 31081 3 
103 m4D4ffl3&4ill3ffl5ffi3ffi3~4ID4 124 1106 21179 71305 41321 41677 62167 7 

103 914 5 988 31015 41106 31127 41363 41677 62167 22982 3 125 9 5 10 0 11 30 13100 14 0 15100 16 30 22 0 197 4 247 6 

104 9 0 10 1 11 40 13 0 14 60 15 40 16 60 22 0 105 3 197 4 125 445 4 522 2 605 4 652 5 680 5 787 11066 41078 101081 21136 7 
104 lli5m3D2ffl3ffl5ffi4~4ill3ffl~76 125 1313 21766 6 
104 1139 21179 81677 72167 3 126 9 0 10 2 11 30 13 0 14 85 15100 16 5 22 0 123 5 283 3 
105 9 0 10 0 11 30 13 0 14 0 15 90 16 10 22 10 117 4 174 6 126 304 4 576 5 988 31136 81363 91677 4 
105 ffl4D3ffl4&4ffl4W4ffi2ffi2ID3ffl5 127 9 0 10 0 11 30 13 0 14 0 15 40 16 0 22 60 116 6 217 3 
105 1127 51501 41677 42707 3 127 427 2 941 31303 3 
106 9 0 10 2 11 30 13 0 14 90 15 40 16 0 22 60 122 4 384 3 128 9 0 10 0 11 10 13 0 14 0 15 50 16 30 22 30 123 3 125 3 
106 680 4 682 51136 41268 51363 92801 5 128 ill4D3B2ffi2M3~2W4D2D3~3 

107 9 0 10 0 11 40 13 0 14 0 15 60 16 60 22 40 122 4 304 2 128 807 3 913 4 914 4 973 31225 31249 31333 51501 61510 52023 3 

107 322 3 576 4 720 6 7 34 4 778 3 911 2 972 5 975 21156 31546 8 128 2381 4 
107 2367 2 129 9 0 10 0 11 20 13 0 14 0 15100 16 30 22 0 123 5 304 4 ii,. 

108 9 0 10 0 11 30 13 0 14 0 15100 16 0 22 20 117 6 122 4 1~9 ffl2ill5ffl7W5~4~3D2D3~3fil5 ...... 
108 159 2 304 4 465 2 532 2 576 8 680 3 914 4 973 21272 21677 4 129 965 2 973 51136 31333 21349 31677 51766 52167 52366 3 447 3 

109 9 0 10 0 11 20 13 0 14 0 15 60 16 20 22 20 116 4 125 3 , 130 9 8 10 0 11 30 13100 14 0 15100 16 20 22 0 153 8 197 3 



130 
130 
131 
131 
131 
132 
132 
133 
133 
134 
134 
134 
135 
135 
136 
136 
136 
137 
137 
138 
138 
138 
138 
139 
139 
140 
140 
140 
141 
141 
142 
142 
142 
143 
143 
144 
144 
145 
145 
146 
146 

236 7 53'1 3 558 3 605 4 661 31095 31136 101187 41313 31368 4 
1677 6 

9 0 10 1 lllOO 13 0 14 60 15100 16 5 22 0 123 6 171 3 
ffl8-3M3ffl4m5W4ffi3~4D3~4 
%5 2 973 3 988 31066 81140 31321 31350 31396 21677 3 447 2 

9 0 10 30 11100 13 0 14 30 15100 16 0 22 0 278 6 478 3 
674 21066 10 

9 0 10 1 11100 13 0 14100 15 60 16 0 22 0 278 10 304 2 
478 4 674 21066 8 

9 0 10 20 11 30 13 0 14 30 15 70 16 0 22 0 123 7 171 4 
278 6 384 2 574 4 655 3 680 6 706 3 965 3 973 41140 41239 2 

1272 11321 31350 32982 2 
9 0 10 111513 0 1440 1515 1645 2220123 3125 3 

278 7 478 5 574 2 807 31897 72360 32362 22381 4 
9 0 10 2 11 30 13 0 14 10 15 20 16 40 22 40 104 2 122 5 

m3~2~3m4~2m4~4u3m4m4 
973 41169 41169 31170 11239 21349 31350 31546 72982 2 

9 0 10 1 11100 13 0 14100 15 20 16 20 22 0 278 10 304 3 
371 1 478 4 973 21066 51136 31321 31363 41677 5 

9 2 10 1 11 30 13 60 14 5 15100 16 30 22 0 103 2 105 2 
m5W5m4•5m2m2m3m3m2ru3 
674 2 680 6 706 3 733 4 913 1 965 3 973 3 974 31069 31095 2 

1136 41169 71239 31339 21677 6 
9 0 10 111701301440 1540 1630 22 0123 4125 3 

278 7 304 3 478 3 680 3 706 31066 61897 62361 52381 3 
9 0 10 11110 13 0 1415 1550 1650 22 0123 8125 4 

278 5 304 2 706 2 800 2 807 4 965 21136 71140 21239 11897 8 
2361 42366 2 447 3 

9 3 10 2 1120 1330 1450 15 5 1620 22 0236 5304 3 
371 2 802 3 990 41169 61363 71677 5 

9 8 10 0 11150 13 80 14 0 15 20 16 20 22 0 121 5 236 5 
316 3 537 4 546 3 609 5 690 3 715 4 917 3 961 51078 51136 4 

1169 71179 31445 5 
9 8 10 0 11150 13 80 14 0 15 30 16100 22 0 122 3 236 5 

525 3 609 3 715 2 730 4 917 1 961 61136 11169 81268 21445 10 
9 8 10 0 11 30 13 60 14 0 15 30 16 30 22 0 122 7 236 8 

546 2 609 5 715 4 730 6 917 21136 21268 21677 6 
9 6 10 0 11 30 13 30 14 0 15 30 16 10 22 0 122 7 236 6 

609 5 690 4 715 4 917 5 961 61043 21169 51179 31445 4 
9 8 10 0 11150 13 40 14 0 15 60 16 40 22 0 236 6 525 3 

537 3 609 2 715 2 730 2 %1 81136 21169 51268 31362 31445 7 

ii,. 

w 
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ANNEX 8 

AREAS OF VEGETATION TYPES 

The table below lists the area (in hectares) of vegetation types 
at this site(s). Results are based on weighing on a balance 
accurate to 10mg - small categories may not be fully accurate. 
G = Golf fairways and greens, SM= Unsurveyed saltmarsh. 

Map 
Unit 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 • 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

NVC or 
non-NVC Unit 

Xl 
SD4 
SD6a 
SD6d 
SD6e 
SD7c 
SD7d 
SD8 
SD9 
SD12 
Hll 

SD14c-SD15a/b 
SD15c 

SD16a/b-SD16c/d 
SD17 
SM18b 
SM24 
S4a 

S4d-S2lb 
S12b 
SD18a 
SD18b 
Wl 
Wl0c 
W2la 
W22 
W23 
W24 
W25 
X2 
X3 
X4 

CRYMLYN 

2.56 
1. 28 
8.33 
1. 92 
0.51 

26.92 
5.77 
1.28 

10.26 
11. 54 
23.08 

0.85 
1.15 
0.85* 
2.77* 
3.85* 
1.03* 

2.43 
4.49 
0.13 
1.03 
1.15 
0.13 

3.20 

1-11 (strand/ 93.45 
grassland/heath) 

12-15 (dune slacks) 2.00 
16-20 (saltmarsh/ 8.50* 

swamp) 
21-32 (scrub/ 12.56 

woodland) 
Other: G 5.13 

SM 48. 08 

Total 169.72 
(*=Incomplete total, not fully surveyed) 



MAPPOO AND VlliETA'ITCN UNITS RR 1989 SOOTH ~ :tmE SURVEY 

S'IBAND, rmE AND 'raANSITICfiS 

a b 

1 Xl. Dry foredune/saltmarsh/strandline transition camnunity 

2 SD4 El.ymus tarctus foredune canmunity 

3 SD6a Amnophila arenaria robile dune camnunity 
Elymus farctus sub-ca:nmunity 

4 SD6d Amnophi.la arenaria robile dune camnunity 
Typical sub-camnuni ty 

5 SD6e Anlrophila arenaria robile dune camnunity 
Festuca rubra sub-canmunity 

6 SD7c Amnophila arenaria - Festuca rubra semi-fixed dune camnunity 
cnonis repens sub-ccmnuni ty 

7 SD7d Almrophila arenaria - Festuca rubra semi-fixed dune camnunity 
Tortula ruralis ssp. ruraliforrnis sub-canmunity 

8 SD8 Festuca rubra - Galium verum fixed dune ccmnunity 
No clear NVC sub-camnunity 

9 SD9 Aimrophila arenaria - Arrhenatherum elatius dune grassland 
No clear NVC sub--carmunity 

10 SD12 earex arenaria - Festuca ovina - Agrostis capillaris grassland 
No clear NVC sub--canmunity 

11 Hll Calluna vulgaris - Carex arenaria heath 

a= mapping unit b = vegetation unit 
X = Major non-NVC category or transitional type 



MAPPIK; AND ~TICN UNITS FCR 1989 ~ 'W.A1ES IlJNE ruRVEY 

SLACK, SALTMARSH AND SWAMP 
a b 

12 SD14c Salb: repens - Campylium stellatum dune slack 
Bryum pseudotriquetrum - Aneura p:i.nguis sub-canmunity 

12 SD15a/b Salb: repens - Calliergon cuspidatum dune slack 
Carex nigra sub-canmunity (a) 
F,quisetum variegatum sub-community (b) 

13 SD15c Salb: repens - Calliergon cuspidatum dune slack 
Carex tlacca - Pulicaria dysenterica sub-corrununity 

14 SD16a/b Salb: repens - Holcus lanatus dune slack 
Cbonis repens sub-canmuni ty ( a) 
Rubus caesius sub-canmunity (b) 

14 SD16c/d Salb: repens - Holcus lanatus dune slack 
Prunella vulgaris - F,qui.setum variegatum sub-ccmmunity (c) 
Agrostis stolonifera sub-canmunity (d) 

15 SD17 Potentilla anser:i.na - Carex nigra dune slack 
No clear NVC sub-camnunity 

16 SM18b Juncus ma.ri ti.mus sal trnarsh 
Oenanthe lachenalii sub-canmunity 

17 SM24 El.ymus pycnanthus saltrnarsh 

18 S4a Phragmi tes australis swamp and reed-beds 
Phragmites australis sub-canmunity 

19 S4d Phragmi tes australis swamp and reed-beds 
Atriplex hastata sub-ccmnunity 

19 S2lb Scirpus mari ti.mus swamp 
Atriplex hastata sub-community 

20 S12b Typha latifolia swamp 
Men tha aquatica sub-community 

a= mapping unit b = vegetation unit 
X = Non-NVC category or transitional type 



MAPPNi AND VD'.El'ATICN 1lffi'S FCR 1989 &l1l1I WAUS IlM: SURVEY 

lDllIAND AND SCRUB 

a b 

21 SD18a 

22 SD18b 

23 

24 WlOc 

25 W21 

26 W22 

27 W23 

28 W24 

29 W25 

30 X2 

31 X3 

32 X4 

H:ipp:Jphae rhamnoides scrub 
Festuca rubra sub-canmunity 

H:ipp:Jphae rhamnoides scrub 
Urtica dioica - Arrhenatherum elatius sub-ccmnunity 

Salix cinerea - Gal.ium pa].ustre woo:lland 

Quercus robur - Pteridium aquilinum - Rubus fruticosus agg. woodland 
Hedera helix sub-canmuni ty 

Crataegus ~a - Hedera helix scrub 
Hedera helix - Urtica dioica sub-camrunity 

Prunus spinosa - Rubus fruticosus agg. scrub 
No clear NVC sub-camrunity 

Ulex europaeus - Rubus fruticosus agg. scrub 
No clear NVC sub-camnunity 

Rubus fruticosus agg. - Holcus lanatus underscrub 
No clear NVC sub-canmunity 

Fteridium aquilinum - Rubus fruticosus agg. underscrub 
No clear NVC sub-canmunity 

Alnus glutinosa slack woodland 

Pinus nigra/ syl vestris woodland 

Acer pseudoplatanus woodland 

a= mapping unit b = vegetation unit 
X = Non-NVC category or transitional type 
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