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• Offshore dredging and 
intertidal sand extractions 
reduced the potential for sand 
accretion

• Fewer summer storms limited 
the scope for scouring by dry 
windblown sand

• Myxomatosis decimated the 
rabbit population

• An open access policy 
prevented the use of fencing 
for livestock

• Low levels of stock grazing
• Visitor pressure kept grazing 

stock in the north of the site

Historic management 
issues at Kenfig



So the major threat to the Natura 2000 species and habitats at Kenfig is 
dune stabilisation through successional process



Kenfig SAC

Three Annex I habitats
• Humid dune slacks
• Dunes with Salix arenaria
• Fixed dune grassland

And two Annex II species features
• Fen orchid Liparis loeselii
• Petalwort Petalophyllum ralfsii

Kenfig SAC extends over an area of 
c.602 ha and is designated for five
Natura 2000 features:

This case study centres on the humid 
dune slack (2190) habitats and species



Kenfig habitat survey
1. We provided unambiguous 

definitions of each habitat state, 
for example: successionally-
young, intermediate or mature 

2. MSc students from University of 
Wales Swansea visited known 
areas with these definitions, 
aerial photos, and acetate 
overlays

3. The aerial photographs were 
overlain with the acetate, and 
the distribution of each habitat 
state was mapped on the 
acetate

4. This information was then 
transferred onto GIS maps of 
the region



Key dune slack habitat state definitions



Embryo slack

Some 25 - 50% open ground present in the 
immediate area of an active blow-out, Salix
repens occurring in distinct clonal patches, 
with Carex arenaria an obvious associate 
and with either Sagina nodosa or Juncus
articulatus present within 2m of any point 
in the stand



Successionally-young humid dune slack

• A mosaic of patchy bare soil with thalloid
liverworts and low, closed vegetation, 
with patches of moss cover, mostly of 
Campylium stellatum or Calliergon
cuspidatum, but bryophytes not forming a 
dense mat. 

• Salix repens can be abundant but not 
canopy forming and grasses should be 
generally scarce. 

• At least two of, Carex viridula, Juncus
articulatus, Anagallis tenella, Samolus
valerandi and Eleocharis quinqueflora
should be present within 2m of open 
soil, and Liparis loeselii may also be 
present with other orchids, e.g. Epipactis
palustris, Dactylorhiza praetermissa, 
D.incarnata



Orchid-rich humid dune slack

• Little or no bare soil evident, though 
orchids, i.e. Dactylorhiza praetermissa, D. 
incarnata, Epipactis palustris and 
Gymnadenia conopsea are patchily 
common. 

• Salix repens can be canopy forming and 
Calliergon cuspidatum can form dense mats 
in places. 

• At least 2 of Holcus lanatus, Poa
subcaerulea, Pyrola rotundifolia and Galium
palustre should be present within 2m of 
any point, while Phragmites australis, 
Calamagrostis epigejos and Molinia caerulea
can be present, none of these will 
dominant



Mature dune slack (humid or wet) 

• A drier, species-poor, slack type, 
where Salix repens forms a shrubby 
canopy with Holcus lanatus and Festuca
rubra notable among the associates, 
prone to invasion by Betula and taller 
Salix shrubs e.g. S.cinerea or S.caprea. 

• Slacks where grasses such as Festuca
rubra and Elymus repens are locally co-
dominant with the Salix repens should 
be placed in this category or

• Salix repens co-dominant with Carex
nigra, typically with a dense cover of 
Hydrocotyle vulgaris under the Salix 
repens



Single-species stands

• Calamagrostis epigejos or Phragmites
australis forming dense stands or

• Molinia caerulea tussocks dominant.



 
 
This map shows the extent, distribution 
and quality of slacks & grassland at 
Kenfig cSAC 

 
 

Humid dune slack - mature 

Fixed dune grassland œmostly young 

Fixed dune grassland - mature 

Fixed dune grassland œmostly mature 

Mown dune grassland 

Humid dune slack - young 

Humid dune slack œ mostly young 

Humid dune slack œ mostly mature 

Maritime slack 

Scrub 

Fixed dune grassland - young 

Bracken 



Identifying the conservation priority 

  Habitat conservation value assessment 
Site: Kenfig NNR 
Habitat: Humid dune slacks 
 
Habitat designation Value Site 

Score 
Dependent species 

designation 
Value Site 

Score 
International priority 
habitat and special UK 
responsibility 

10 0 International priority species 
and special UK 
responsibility 

10 0 

International priority 
habitat 

9 0 International priority species 9 0 

Annex I habitat and special 
UK responsibility 

8 0 Annex II species and special 
UK responsibility 

8 16 

Annex I habitat 6 6 Annex II species 6 0 
SSSI habitat 3 0 SSSI species 3 0 
      
Area of habitat   Population size   
      
> 50% of national resource 10 0 > 50% of national resource 10 10 
26-50% of national 
resource 

8 8 26-50% of national resource 8 0 

11-25% of national 
resource 

6 0 11-25% of national resource 6 0 

6-10% of national resource 4 0 6-10% of national resource 4 0 
1-5% of national resource 3 0 1-5% of national resource 3 0 
<1% of national resource 1 0 <1% of national resource 1 1 
   Any of above - but no threat 0 0 
Habitat total  14 Dependent species total  27 
 

Overall score = 41 
 

The survey map shows that 
embryo and successionally-
young slack habitat is the 
scarcest seral type at Kenfig, and 
it is this seral stage that is 
critical for the Annex II species

The scoring system here 
identified humid dune slack as 
the most important Annex I 
habitat at the site,.  This is 
because Kenfig supports a 
significant proportion of the 
Welsh  resource, but also 
because the habitat has two 
dependent Annex II species 



The Annex II species associated with the humid 
dune slack habitat at Kenfig

Liparis loeselii Petalophyllum ralfsii



In the 1970s and 1980s

• Liparis loeselii var. ovata could be found 
in the dune slacks of nine dune 
systems in the south of Wales and at 
one more system in south-west 
England

• The two largest populations, at Kenfig
and Whiteford, produced c.10.000 and 
c.800 flowering plants annually

In the UK, the dune variant of Liparis survives 
only at Kenfig, and the number of flowering 
plants has fallen below100  in two recent years

The status of Liparis loesellii var.ovata in 
the UK



For these reasons, the conservation objective for the humid dune slacks habitat at 
Kenfig focusses on the extent and distribution of the successionally-young seral stages 



 

Conservation objective To maintain the humid dune slack habitat at 
Kenfig in favourable condition where 

Extent Lower limit Extent mapped in 1997 (Map  ) 
Quality Lower limit In Section 1 

 
>30% of  the humid dune slack habitat in Area Y and 
>45% of the humid dune slack habitat in Area Z (Map  ) 
is either embryo or successionally-young slack vegetation 
and 
 
>70% of the humid dune slack vegetation outside of Areas Y and Z 
is either successionally-young or orchid-rich  

 



Rationale behind the Conservation Objective

• The primary conservation interest at Kenfig 
centres on the dune slack vegetation, which 
supports the populations of Petalophyllum ralfsii
and Liparis loeselii. 

• The conservation objective identifies three 
areas for sampling: x, y and z.

• These areas were selected because they are 
the areas most likely to meet the criteria 
required for favourable condition.

• Therefore, if these areas fails to meet the 
criteria in the condition indicator table - we 
can assume that everywhere else on the site 
would also fail.  

• This assumption holds true because there are 
no fences and the management is the same 
across the whole of the site.



Condition indicators 
For when the condition of the habitat is 

favourable  

The humid dune slack habitat at Kenfig will be in favourable condition 
when 

Quality Lower limit In Section 1 (Map  ) 
>30% of the dune slack sampling points in Area Y and 
>45% of the dune slack sampling points in Area Z  
are either embryo or successionally-young slack vegetation 
and 
In Section 1 outside of Areas Y and Z 
at least 8 dune slacks of  >0.5ha, and 
at least 4 dune slacks of >0.25ha  
have vegetation where >70%  of sampling points are either 
successionally-young or orchid-rich slack vegetation 

Site specific habitat definitions 
Humid dune slack vegetation Moist vegetation on level ground between sloping dunes, typically with Salix 

repens present. 
Successionally-young dune slack 
vegetation 

Bare soil and thalloid liverworts present, and at least 4 of the following 
present: Carex viridula ssp. viridula, Juncus articulatus, Anagallis tenella, 
Samolus valerandi, Eleocharis quinqueflora, Ranunculus flammula, Liparis 
loeselii, within any 50cm radius  

And 
None of the following present:  Phragmites australis, Molinia caerulea, 
Calamagrostis epigejos within any 1m radius 

Embryo slack vegetation 25-50% open ground with Salix repens forming clonal patches, 
and at least two of Carex arenaria, Sagina nodosa or Juncus articulatus 
present within any 1m radius 

Orchid-rich dune slack vegetation  At least 2 of the following present: Epipactis palustris, Dactylorhiza 
incarnata, Gymnadenia conopsea, Pyrola rotundifolia, in any 50cm radius 
and 
None of the following present: Phragmites australis, Molinia caerulea, 
Calamagrostis epigejos within any 1m radius 

Sampling approach Selective 
Sampling method Systematic grid recording 
Stopping rule Stop sampling when the condition of the habitat is known 
 

Condition indicators for the humid dune slack 
habitat at Kenfig



Successionally-young humid dune slack species



The sampling method

Non-random
orientation;
Random
start point

and / or

At every point located by GPS

Presence of wanted /
unwanted species

Presence of cover
psueudospecies

Presence of A 
with > 10% cover



Humid dune slack monitoring results

Dune slack results Area X Area Y Area Z Kenfig total 
Number of sampling 

points 
0 89  53  142 

Embryo dune slack 
points 

0 3 0 3 

Successionally-young 
slack points 

0 2 4 6 

% passes 0 6% 8%  

Lower limit 0 30% 45% 
 

 

Condition status N/A Unfavourable Unfavourable  

 



Restoration target To restore the humid dune slack habitat at Kenfig to
favourable condition where:

Extent and Quality Target >40% of the humid dune slack habitat is successionally-young

And
>80% of the humid dune slack vegetation is either successionally-
young or orchid-rich slack vegetation

(see habitat definitions in the condition indicator table)



Conservation objective for Liparis loeselii
Liparis loeselii
should not reduce in 
range within its 
habitat, or lose the 
ability to reproduce 
and sustain itself 
through factors 
within human 
control.



Condition indicators for 
restoration

Liparis loeselii will be restored to favourable condition
when:

Extent +
distribution

Lower limit The number of flowering L. loeselii spikes is:
>200 in at least five humid dune slacks and
>20 in a successionally-young humid dune slack and
>5 in >14 other humid dune slacks

Habitat quality Lower limit >40% of the dune slack habitat is successionally-young



The management response took three forms

1. An annual programme of close mowing;
2. Liaison with local Commoners to install fencing for cattle grazing;
3. A programme mechanical excavation to recreate areas of embryo 

and successionally-young humid dune slack habitat.  



Mechanical	close	mowing



Most Liparis loeselii plants at Kenfig persist in 
sub-optimal habitat in mown dune slacks



Cattle grazing



The cattle grazing raised some early issues



Mechanical	excavation	



The first growth period after excavation



The second growth period after excavation



And....



The current 
situation

There is  c.131 ha of Humid 
dune slack habitat at Kenfig



All of the embryo and 
successionally-young dune 
slack habitats at Kenfig have 
now been created by the 
programme of mechanical 
excavation: the last natural 
examples of these habitats 
had disappeared  by 2005;

To date, the restoration 
programme has created 
about 5.4 ha of embryo or 
successionally-young slack 
vegetation



So just over 3% of the humid dune slack habitat 
is currently embryo or successionally-young 



And Liparis?

• In any given year, between 
500-600 plants can be found

• Perhaps 450 plants in the 
mown dune slack habitat

• The others in recently 
created young slack habitat

• Currently, three restoration 
slacks (20%) have been 
colonised / recolonised by 
Liparis: two naturally and 
one as a result of human-
assisted seed disperal



A few discussion points raised by this case 
study:

• Should we consider any Annex I habitat to be in a favourable 
state if it can no longer support a dependent Annex II 
species?

• Should Liparis loeselii be considered to be a typical species of 
the humid dune slacks in South Wales, along with similarly 
declining species associated with the younger phases of dune 
slack development and

• Can we consider the humid dune slack habitat in South Wales 
to be in a favourable state if the typical species are not 
present on above a minimum threshold level?



The typical species for humid dune slacks in 
South Wales could, and should, include:
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