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EXMOOR MOORLAND BURNING STUDY - SUMMARY 
 
A programme of work has been carried out between 2011 and 2017 that aims to elucidate 
the impact of burning on the ecology of upland habitats on Exmoor.  This has included both 
fieldwork that investigated changes in the flora and fauna pre- and post-burning and a desk 
study that drew together information from a range of sources at local to European level. 
 
There has been a very long history of burning moorland vegetation (swaling) to encourage 
nutritious young re-growth of heather (chiefly ling Calluna vulgaris) and grasses for grazing 
animals.  Traditionally, such fires were uncontrolled and would often burn large areas.  
‘Wildfires’ can be very detrimental to the ecological interest – especially those carried out 
later in spring that burn into the peat or run through stands of mire and wet heath 
vegetation.  With the advent of SSSI legislation and agri-environment schemes in the 1980s, 
much stricter controls were imposed on both the timing and extent of swaling. 
 
Ecologists favour small burns, as this creates a mosaic of heather age-structures, which 
should be beneficial to wildlife, though hard evidence for this hypothesis is hard to find in 
the scientific literature.  Therefore, one of the main objectives of this study has been to 
compare the re-colonising flora and fauna of small and large heather burns on Mill Hill and 
Porlock Common.  This study has shown differences in the vegetation between the plots, 
but they relate to factors other than burn size, especially the intensity of post-burn grazing.  
There is little difference in overall diversity of plants or invertebrates between the smaller 
and larger plots, though the limited sample size and short time since burning make it 
impossible to draw firm conclusions at this stage.  There are marked difference in species 
composition before and after burning, especially in the invertebrate assemblage, which 
includes a number of specialists of pioneer heathland some of which are of national 
importance.  Species of conservation importance are most frequent in the post-burn 
pioneer heathland plots. 
 
Since the 1990s, annual swaling on Exmoor has consistently failed to meet the target 
required to ensure burning of the whole area of dry heather moorland within a 20-year 
rotation that conforms to the approximate lifespan of heather plants.  Many ecologists 
initially welcomed the increasing prevalence of ‘old-growth’ heath, as a diverse, self-
perpetuating habitat that would be sustained by layering of old heather plants.  As a result, 
there are now very large expanses of over-mature heather, substantial areas of which are 
dead or dying.  Mortality of older heather has been exacerbated by the severe outbreak of 
defoliation by heather beetle between 2010 and 2012. 
 
Lack of burning is also one of the main factors implicated in the spread of gorse and other 
scrub at the expense of heathland, particularly in moorland combes.  There has been a 
presumption against swaling in Exmoor’s combes that has been detrimental to overall 
biodiversity through the reduction in quality and extent of heathland.  Decline and loss of 
species associated with pioneer heathland has been especially severe.  Retention of old-
growth heath on longer management rotations may be appropriate on some steep, north-
facing slopes where invasion of purple moor-grass and scrub is not an issue.  Such areas can 
have diverse communities of northern-distributed species and abundant bryophyte cushions 
into which the old heather plants can layer. 
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The enforcement of much smaller burn sizes has been cited frequently as one of the factors 
that have limited burning over the last two decades, though poor weather during the 
burning season and inadequate resources to carry out controlled swaling are at least as 
important. 
 
As heathers have aged and declined, purple moor-grass Molinia caerulea has become much 
more abundant in upland heath where ericaceous dwarf-shrubs were formerly dominant.  
The reasons for the recent dramatic increase of Molinia on Exmoor are probably various but 
are thought to relate primarily to three factors: reduction in grazing; warmer, wetter 
conditions resulting from climate change; and increased deposition of atmospheric nitrogen.  
The latter may be the single most important driver of increased Molinia dominance.  The 
control plot at Mill Hill demonstrates these changes very clearly, with purple moor-grass 
abundance increasing significantly over the five years and cover of heather and mosses 
showing a corresponding decrease. 
 
The dense litter layer that results from spread of purple moor-grass into heathland is 
preventing heather from regenerating, either by germination or layering into moss cushions.  
Regular burning of heathland that removes the litter layer, is advocated by continental 
authors as one of the methods of preventing loss of heathland to Molinia, as it enables 
heather plants to regenerate and prevents nitrogen build-up in the litter layer.  Ticks and 
heather beetle also over-winter in damp litter and burning is known to help control the 
numbers of both.  Evidence from sampling on East Anstey Common during the current study 
has shown swaling mixed old heather and purple moor-grass stands, where the former had 
been killed by heather beetle, has promoted strong regeneration of young heather plants.  
Separate studies on Molland Moor have also shown burning areas of moribund heath has 
greatly increased the abundance and vigour of heather. 
 
Well-regulated burning of heathland is a very important management tool, but it should be 
emphasised that burning of mire habitats, especially blanket bog and wet heath, is 
detrimental to their ecological interest and should be avoided. 
 
Levels of other forms of moorland management, such as grazing, bracken and scrub control 
have also been too low on many sites.  An active burning regime will only be effective in 
maintaining and enhancing the ecological interest of moorland habitats if carried out in 
concert with active grazing and other forms of management.  For example, grazing of purple 
moor-grass in recently burnt areas is vital in allowing heather regeneration to compete with 
it. 
 
Loss of the heather moorland habitats for which the National Park, SSSIs and SAC were 
chiefly designated, is perhaps the most serious current threat to the wildlife interest of 
Exmoor. 
 
The increasing prevalence of over-mature ‘old-growth’ heather on Exmoor that has resulted 
from reductions in burning and other forms of management has, in most instances, been 
very damaging to the ecological interest of our upland heaths and has contributed to both 
the dramatic loss in the extent of heather-dominated vegetation and the corresponding 
increase in abundance of purple moor-grass.  It seems certain that heathland loss will 



3 

 

continue without immediate action, a vital part of which is the implementation of a much 
more active burning programme. 
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1.  INTRODUCTION 
 
This project aimed to collect information on the effects of burning on the ecological interest 
of Exmoor’s moorlands.  In particular, it was tasked with investigating the impact of burn 
size on various elements of the moorland biota and the role of burning as a means of 
restoring stands of heathland vegetation that have been damaged by heather beetle 
Lochmaea suturalis. 
 
Two burn size comparison sites were established at Mill Hill and Porlock Common.  Both of 
these have large stands of dry heath in which ling Calluna vulgaris, whortleberry Vaccinium 
myrtillus and bell heather Erica cinerea predominate.  Western gorse Ulex gallii and purple 
moor-grass Molinia caerulea are also locally frequent.  The presence of bristle bent Agrostis 
curtisii at both sites indicates that the vegetation here is transitional to more lowland, 
coastal heathland types. 
 
At both Mill Hill and Porlock Common, vegetation, invertebrates and reptiles were 
monitored in three sample stations: the first of these was then subject to a large controlled 
burn, the second was to have a much smaller controlled burn and the third was an 
unburned control.  Unfortunately, the smaller burn plot at Porlock Common was bigger than 
had been intended, though it was still significantly smaller than the large burn plot.  Pre-
burning monitoring was undertaken at Mill Hill in 2011 and at Porlock Common in the 
following year. 
 
On two further sites (Withypool Common and East Anstey Commons) where heather had 
been severely damaged by heather beetle Lochmaea suturalis, burning was carried out in an 
attempt to control the beetle.  The vegetation was monitored in March 2011 in order to 
judge the success of burning, which was carried out immediately subsequent to the 
monitoring, in promoting the recovery of dwarf-shrub heath.  No invertebrate or reptile 
monitoring took place at these two sites.  In 2016, the monitoring exercise was repeated at 
all four of the study sites and this report lays out the results of this work.  The location of 
the four study sites is shown within the context of the Exmoor National Park area in Figure 
1.1. 
 
An additional element of the contract was to prepare a review of the impacts of burning on 
the ecological interest of Exmoor’s moorland.  This drew on the results of the current 
contract, but also attempted to summarise other relevant publications in order to provide a 
comprehensive overview of the pros and cons of burning as a tool for the management of 
moorland flora and fauna. 
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Figure 1.1.  Location of Exmoor heather burning study sites 
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2.  METHODS 
 
The methodologies employed to carry out the three main fieldwork elements of this 
contract are detailed in the following sub-sections. 
 

2.1.  Vegetation monitoring 
 
Three sample stations were selected at East Anstey Common and Withypool Common, 
where burning or cutting were carried out in spring 2011 so that the impact of these 
management regimes in promoting recovery of heather heavily damaged by heather beetle 
shortly before this time could be assessed.  The location of these sample stations is shown in 
Figure 2.1.1 and 2.1.2. 
 
On Mill Hill and Porlock Common, three sample stations were also established.  At Porlock 
Common, two sample stations were located in areas that were subsequently burnt, while 
the third was a control, sited in mature upland heath, where no burning took place during 
the five years of the project.  At Mill Hill, burning had already been carried out in spring 
2011, before it was possible to commence the baseline survey of the site.  Therefore, the 
two sample stations were sited close to the burnt areas.  Though this was not ideal, the 
heather moorland at Mill Hill is very homogeneous and it was considered unlikely that there 
were major differences in the flora and fauna of the burnt areas and adjacent stands of 
upland heath.  As was the case at Porlock Common, a control plot was also recorded here.  
The location of the sample stations at Mill Hill and Porlock Common is shown in Figure 2.1.3 
and 2.1.4 and Table 2.1 provides further details of the sample stations at all four of the 
study sites. 
 
The same sampling methodology was used at all four of the sites where vegetation 
monitoring was undertaken.  In each of the 12 sample stations, 20 2metre² quadrats were 
recorded within a 20m² sample plot, the position of the individual samples being selected 
randomly.  Domin values of all vascular plant species and bryophytes and lichens were 
recorded within these.  In the south-eastern quarter of each quadrat, a 1metre² quadrat 
was laid out, with percentage cover of the following components of the vegetation being 
recorded within this sub-plot: 
 
1.  Purple moor grass; 
2.  Other grasses; 
3.  Living ericaceous dwarf shrubs (ling Calluna vulgaris, bell heather Erica cinerea, cross-
leaved heath Erica tetralix and whortleberry Vaccinium myrtillus); 
4.  Dead ericaceous dwarf shrubs 
5.  Western gorse Ulex gallii 
6.  Bracken 
7.  Sphagnum 
8.  Other bryophytes. 
 
Domin values are estimated as follows: 
1 = few individuals; 2 = several individuals; 3 = many individuals; 4 = 5-10% cover; 5 = 11-
25%; 6 = 26-33%; 7 = 34-50%; 8 = 51-75%; 9 = 76-90% and 10 = 91-100%. 
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This monitoring methodology was undertaken at Mill Hill, East Anstey Common and 
Withypool Common in 2011 and in the following year at Porlock Common.  All of the four 
sites were monitored again using the same methodology in 2016.  Note that a new set of 
random points was selected within each of the 20m² sample plots at this time. 
 
Table 2.1.  Sample station information 

Study site Sample station Central NGR Treatment 
East Anstey Common EA1 SS867289 Burnt post-heather beetle 

EA2 SS869288 Cut post-heather beetle 

EA3 SS874285 Burnt post-heather beetle 

Withypool Common WC1 SS829345 Cut post-heather beetle 

WC2 SS828343 Burnt post-heather beetle 

WC3 SS836346 Burnt post-heather beetle 

Mill Hill MH1 SS821460 Large burn 

MH2 SS822452 Small burn 

MH3 SS824452 Control 

Porlock Common PC1 SS850458 Large burn 

PC2 SS843459 Small burn 

PC3 SS847445 Control 

 



8 
 

 

Figure 2.1.1.  Location of sample stations, East Anstey Common  
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Figure 2.1.2.  Location of sample stations, Withypool Common  
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Figure 2.1.3.  Location of sample stations, Mill Hill   
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Figure 2.1.4.  Location of sample stations, Porlock Common 
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2.2.  Invertebrate monitoring 
 
An invertebrate survey of upland heath at Mill Hill and Porlock Common was undertaken 
using the standardised methodologies developed by Natural England (NE) as part of their 
commitment to Condition Assessment of invertebrate assemblages and species on SSSIs in 
England (Drake et. al., 2007).  Some regional context is provided by information in the 
Exmoor Moorland Invertebrate Survey (EMIS) (Boyce, 2004). 
 
At each site, standardised ISIS sweeping, ground searching and pitfall trapping 
methodologies were employed across three sample stations sited in the same places and 
years in which the vegetation monitoring was undertaken (ie. two in areas of upland heath 
scheduled for burning and the other in a control where no burning took place over the life 
of the project.  Pre-burn samples were collected in 2011 at Mill Hill and 2012 at Porlock 
Common; post-burn monitoring at both sites was carried out in 2016).  This gave a total of 
six sample stations.  The use of standard NE protocols enabled the data to be set into the 
context of work being undertaken on other upland heaths across England. 
 
The standardised sampling techniques used at each of the sample stations were as follows: 
 
30-minute (6x5-min sub-samples) ground samples (GS). 
15-minute (5x2 min. sub-samples) sweep sample (SW). 
30-minute spot-searching sample (SS). 
Lines of five pitfall traps (PT). 
 
A range of invertebrate taxa were collected that are known to be strongly associated with 
upland heaths and to be sensitive to their management.  These were the core groups 
sampled during the study.  The choice of target taxa was based on both the surveyor’s 
experience, and on advice given by Drake et. al. (2007).  The sampling strategy for the target 
taxa is summarised in Table 2.2 below.  Note that the choice of target taxa included all the 
seven Category A invertebrate groups considered by Drake et. al. (loc. cit.) to be essential 
for a realistic evaluation of their F222 Mature Heath and Dwarf-shrub mosaic and F221 
Montane and Upland Specific Assemblage Types; these being the two invertebrate 
assemblages they have identified as occurring in upland heath habitats in Britain.  
Additionally, all nine of the Category B groups, which significantly enhance the accurate 
evaluation of acid mire invertebrate assemblages, were also included in the survey 
programme. 
Using the standardised ISIS techniques, sampling of each site was completed in three visits, 
made in late-May, mid-July to early-August and early-September.  This is in line with the 
recommendations of Drake et. al. (2007), who suggest the productive sampling season on 
upland heaths is between May and September.  During the late-May visit, pitfall traps (set 
up during the vegetation survey in early-May) were emptied and a ground search was 
carried out.  In July-August, sweep-net and spot-search net samples were collected.  During 
the final visit in early-September, a second ground search was undertaken.  Overall, it was 
intended that the sampling programme should give good coverage of those taxa that are of 
key importance in evaluating invertebrate assemblages on upland heaths.  The baseline 
survey was repeated in 2016 to assess changes in the invertebrate assemblage post-burning. 
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All target taxa collected during the course of fieldwork have been identified to species level, 
with vouchers of important specimens being retained. 
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Table 2.2.  Sampling strategy for target taxa on Exmoor upland heaths 

Taxon Habitats sampled Techniques used Months sampled 

 F221 F222 PT GS SW SS MAY JUL SEP 

Carabidae A  ✓ ✓   ✓  ✓ 

Staphylinidae A  ✓ ✓   ✓  ✓ 

Auchenorryncha B    ✓ ✓  ✓  

Larger Brachycera  A   ✓ ✓  ✓  

Conopidae  B   ✓ ✓  ✓  

Dolichopodidae  B   ✓ ✓  ✓  

Empididae  A   ✓ ✓  ✓  

Muscidae  B   ✓ ✓  ✓  

Opomyzidae  B   ✓ ✓  ✓  

Syrphidae  A   ✓ ✓  ✓  

Sciomyzidae  B   ✓ ✓  ✓  

Sarcophagidae  B   ✓ ✓  ✓  

Tachinidae  B   ✓ ✓  ✓  

Lepidoptera  B   ✓ ✓  ✓  

Aculeata  A ✓ ✓ ✓ ✓  ✓  

Araneae A A ✓ ✓ ✓  ✓ ✓ ✓ 

Notes on Table 2.2.  The sub-headings in the ‘Habitats sampled’ column give the degree of importance accorded by Drake et. al. (2007)  to the sampling of the taxon in 
question for both the the F222 Mature Heath and Dry Scrub mosaic and F221 Upland and Montane Specific Assemblage Types (SATs): ‘A’ = Essential for a realistic 
evaluation, ‘B’ = Taxa that will add significantly to the evaluation.  The sub-headings across the ‘Techniques used’ column are as follows: ‘PT’ = pitfall trapping, ‘GS’ = 
ground searching, ‘SW’ = sweeping, ‘BT’ = beating, ‘SS’ = spot searching.  The sub-headings across the ‘Months sampled’ column are as follows: ‘MAY’ = May, ‘JUL’ = July-
August and ‘SEP’ = September. 
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2.3.  Reptile monitoring 
 
At Mill Hill and Porlock Common, a modified version of the methodology adopted by the 
National Amphibian and Reptile Recording Scheme (NARRS) was used to monitor the impact 
of burning on reptiles.  As is recommended for the NARRS, reptiles were counted during 
three visits to each of the sample stations with these three visits taking place in early-May, 
late-May and mid-June of 2011/2012; these visits aiming to coincide with the peak reptile 
activity period in spring and early-summer. 
 
Reptile monitoring involved a timed search of 30 minutes of each of the six sample stations 
established at Mill Hill and Porlock Common.  Visual; searching was the main technique 
employed, as this was thought to be the most effective technique for recording adder 
Vipera berus and common lizard Lacerta vivipara.  In addition, ten artificial reptile refugia 
were laid out in each of the sample stations, and these were checked during each of the 
reptile survey visits.  These are particularly useful for recording slow worm Anguis fragilis. 
A National Reptile Survey form was completed for each of the sites, with numbers of all 
species of reptiles recorded being noted on this.  This methodology was repeated at both 
sites in 2016, to assess the impact of burning and burn size on reptiles. 
  



16 

 

3.  RESULTS 
 
This section of the report sets out the results of the monitoring studies carried out at East 
Anstey Common, Mill Hill, Porlock Common and Withypool Common between 2011 and 
2016.  Note that tables giving the results in full can be found in the Appendices at the end of 
this report.  Interpretation of the results summarised below can be found in section 4.1 of 
the discussion. 
 

3.1.  Vegetation monitoring 

 
Table 3.1.1 summarises the results of the vegetation monitoring for the four study sites in 
terms of the observed changes in mean % cover of purple moor-grass and Ericaceous dwarf-
shrubs across the 12 sample stations. 
 
Table 3.1.1.  Summary of vegetation monitoring results 

Site Mc % cover 
2011 

Mc % cover 
2016 

Mc change 
in % cover 

Edh % 
cover 2011 

Edh % 
cover 2016 

Edh change 
in % cover 

EA1 60.50 61.55 +1.05 2.65 32.90 +30.25 
EA2 61.50 63.75 +2.25 1.00 22.80 +21.80 

EA3 51.25 66.80 +15.55 1.65 16.40 +14.75 

MH1 2.95 15.05 +12.10 94.40 26.40 -68.00 

MH2 13.20 10.85 -2.35 81.55 87.15 +5.60 
MH3 1.80 15.10 +13.30 96.85 88.90 -7.95 

PC1 0.10 0.00 -0.10 97.75 32.80 -64.95 

PC2 2.20 6.85 +4.65 93.00 43.55 -49.45 
PC3 0.35 0.90 +0.55 95.50 91.50 -4.00 

WC1 7.00 12.75 +5.75 8.95 14.35 +5.40 

WC2 10.05 11.95 +1.90 21.95 21.00 -0.95 

WC3 9.10 8.25 -0.85 41.60 37.15 -4.45 

 
Prior to burning, both Mill Hill and Porlock Common had dry heathland vegetation that was 
dominated by ling, with whortleberry, fine-leaved grasses (chiefly common bent Agrostis 
capillaris, wavy hair-grass Deschampsia cespitosa and sheep’s fescue Festuca ovina) 
pleurocarpous mosses, bell heather and western gorse.  The latter two were more frequent 
in the plots at Porlock Common and indicate the transitional nature of the vegetation here 
from a truly ‘upland’ H12 type of the National Vegetation Classification (NVC) to a more 
lowland H8 community. 
 
Post-burning, the plots all showed a greatly increased frequency in the abundance of the 
three fine-leaved grasses referred to in the preceding paragraph and there was also a 
dramatic increase in the abundance of bristle bent, which had only been noted in two plots 
at Porlock Common pre-burning, and in none at Mill Hill.  The pattern of change in purple 
moor-grass cover showed no clear pattern, with small to moderate increases post-burning 
in two of the sample stations (MH1 and PC2) and small decreases in the other two treated 
plots (MH2 and PC1).  All burnt stations except MH2 showed a marked decrease in cover of 
Ericaceous dwarf-shrubs over the five-year period.  For the most part, this is simply because 
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the regenerating heather plants have not yet grown back sufficiently to dominate the sward 
like the pre-burnt stands of mature heath.  This is demonstrated by the much higher 
incidence of bare ground, indicating that the pioneer vegetation cover at both sites has yet 
to completely re-colonise the bare, burnt substrate.  Also the natural post-burning 
succession on these coastal heaths is currently still in the phase where bristle bent and 
other fine-leaved grasses form a significant component of the sward.  Given the abundance 
of young heather plants in the burnt plots, there is no reason to suppose that over the next 
five to ten years, the vegetation cover will not return to a heavily ling-dominated type. 
 
There has also been a significant decrease in the abundance of pleurocarpous mosses and 
other bryophytes post-burning, with the exception of the acrocarpous mosses in the genus 
Campylopus, which are now abundant on the large Mill Hill plot (see below).  All of the 
bryophytes recorded atMill Hill and Porlock Common, in both the pre-burn plots and the 
controls were common species, found in a range of semi-natural moorland and woodland 
habitats, so the reduction in frequency of bryophytes in the burnt plots has no significant 
conservation implications. 
 
Of the four burnt stations sampled again in 2016, the large burn at Porlock Common and the 
small plots at both sites were quite similar, with the vegetation composition being as 
described in the preceding paragraph.  However, the large MH1 burn now has a distinctly 
different vegetation composition to that of the other three burnt sample stations.  As well 
as the increased frequency of Camplyopus atrovirens referred to in the preceding 
paragraph, there is also a higher cover of fine-leaved grasses in this plot and with it a 
concomitant reduction in the relative abundance of regenerating ling and other ericaceous 
dwarf-shrubs. 
 
The control plot at Porlock Common has shown very little change in the five years between 
the two monitoring exercises.  However, that at Mill Hill has shown a marked increase in the 
abundance of purple moor-grass and a corresponding reduction in the frequency of 
bryophytes and Ericaceous dwarf-shrubs between 2011 and 2016. 
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3.2.  Invertebrate monitoring of burn sites at Mill Hill and Porlock Common 

Tables 3.2.1 to 3.2.4 present the results of the invertebrate monitoring at Mill Hill and 
Porlock Common using the ISIS application developed by Natural England.  This assigns 
invertebrates to a series of Broad Assemblage Types (BATs) and Specific Assemblage Types 
(SATs).  It is used by NE to assess Favourable Condition, this being predicated on the site 
meeting a threshold percentage of the total species pool for that SAT.  At these two sites, 
the qualifying assemblage used to assess condition of the invertebrate assemblage is the 
F003 Scrub-heath and moorland SAT. 
 
As can be seen from Tables 3.2.1, both the burnt and unburnt sites at Mill Hill and Porlock 
Common are judged to be in Favourable Condition in respect of the F003 SAT.  This shows 
that, though it is less diverse than in old-growth heather stands, the heathland invertebrate 
assemblage has already re-colonised the burnt heathland plots four to fiv years post-
burning. 
 
The invertebrate fauna of all the pre-burn plots and controls at both Mill Hill and Porlock 
Common was very similar and is typical of that found in stands of mature upland heath on 
Exmoor.  Amongst the most frequently encountered taxa here are ground beetles 
(Carabidae), rove beetles (Staphylinidae) and spiders.  Within the former family, Bradycellus 
ruficollis, Pterostichus diligens and Trechus obtusus were found in all six plots and a fourth 
species, Leistus rufescens occurred in five.  No rove beetles were common to all the sample 
stations, but Lathrobium brunnipes, Othius subuliformis, Quedius molochinus and Philonthus 
cognatus were all recorded from three or more of the six sample stations. 
 
Spiders were the most diverse and abundant group in the pre-burn and control samples.  
They also mostly comprised widely distributed species, but did include a couple of money 
spiders (Linyphiidae): Bolyphantes luteolus and Pelecopsis mengei, which show an ‘upland’ 
distribution in Britain, with records mostly coming from the north and west of the country. 
 
Likewise, the bees, wasps and ants in the mature heather stands were mostly common 
species, which included the solitary bees Andrena fuscipes and Colletes succinctus, plus the 
nomad bee Nomada rufipes, which is a cleptoparasite in the nests of the former.  All of 
these are heather specialists, which require the pollen of ling and other ericaceous dwarf-
shrubs to provision their nest burrows.  Bumblebees were recorded frequently on flowering 
heather during the July-August sweep and spot-search samples.  In addition to common 
species, the local heather bumblebee Bombus jonellus and mountain bumblebee Bombus 
monticola were also recorded in mature heather at both sites in 2011 and 2012.  As their 
names suggest, the former favours heathland habitats where it collects nectar and pollen 
from Calluna and Erica, while the latter is another upland species, for which Exmoor 
represents one of its most southerly locations. 
 
The invertebrate fauna of the post-burn plots shared relatively few species with that 
present in the tall heather before burning.  Money spiders were much less abundant and 
diverse and the assemblage of ground-active beetles was quite different, being dominated 
by Carabids such as Notiophilus biguttatus, N. germinyi, N. palustris and Olisthopus 
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rotundatus.  Bees, wasps and moths were much scarcer and the heather and mountain 
bumblebees were only very rarely recorded from the post-burn plots. 
 
Though the invertebrate assemblage of the post-burn sites was generally less diverse, it did 
include a number of specialists that favour pioneer heath where there is still frequent bare 
ground.  As well as some of the ground beetles, mentioned in the preceding paragraph, 
another example recorded at all the sample stations was the mottled grasshopper 
Myrmeleotettix maculatus.  The grayling butterfly Hipparchia semele favours open-
structured dry heath with patches of fine-leaved grasses and bare ground.  It is a nationally 
declining species that was recorded on both burnt plots on Porlock Common in 2016.  It 
should also be noted that while the taller heath was better for flower-visiting bees, the bare 
ground created by burning had provided suitable nest sites for many solitary species and 
burrows of Andrena and Lasioglossum bees were noted within the smaller burn plot at 
Porlock Common. 
 
The invertebrate fauna of the four burnt sample stations was quite similar and there were 
few significant differences between the larger and smaller burnt sample stations.  The most 
significant disparity was the presence of a number of dung-associated species in the large 
burnt plot at Mill Hill.  As has already been discussed in the preceding sub-section, grazing 
pressure was much higher here than in the other plots and sheep dung was frequent across 
this area, so the presence of a well-developed dung invertebrate fauna was not surprising. 
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Table 3.2.1  ISIS results table for Mill Hill old-growth heathland stands 

Results 

 The specific assemblage types represented in this list are as follows: 
   

 
SAT 
code 

SAT name  
No. 
spp. 

Condition 
Percentage of 

national species 
pool 

Related BAT rarity score 

F003 scrub-heath & moorland  20 fav 6  

F002 rich flower resource  12  5  

W312 Sphagnum bog  2  2  

F111 bare sand & chalk  1  0  

       

Visibility threshold (no. spp. used to calculate score) 0    

       The broad assemblage types represented in this list are as follows: 
   

       BAT 
code 

BAT name 
Representation 

(1-100) 
Rarity 
score 

Condition 
BAT species 

richness 
IEC 

F2 grassland & scrub matrix 46 103  36  

F3 shaded field & ground layer 8   6  

F1 unshaded early successional mosaic 6   5  

W3 permanent wet mire 6   5  

    
 

  Visibility threshold (total no. spp. used to calculate rarity score) 15  
  

       Technical statistics: 
     

       Number of species 80 
    Number of errors in species list 2 
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Table 3.2.2  ISIS results table for Mill Hill recently burnt heathland stands 

Results 

 The specific assemblage types represented in this list are as follows: 
   

SAT 
code 

SAT name 
 

No. 
spp. 

Condition 
Percentage of 

national species 
pool 

Related BAT rarity score 

F002 rich flower resource  12 
 

5  

F003 scrub-heath & moorland  15 fav 4  

W312 Sphagnum bog  1  1  

F001 scrub edge  1  1  

F112 open short sward   1  1  

 

Visibility threshold (no. spp. used to calculate score) 0    

  The broad assemblage types represented in this list are as follows: 

BAT 
code 

BAT name 
Representation 

(1-100) 
Rarity 
score 

Condition 
BAT species 

richness 
IEC 

F2 grassland & scrub matrix 49 117 
 

29  

F1 unshaded early successional mosaic 14   8  

W3 permanent wet mire 10   6  

F3 shaded field & ground layer 5   3  

 Visibility threshold (total no. spp. used to calculate rarity score) 15 
   

 Technical statistics: 
     

 Number of species 62 
    Number of errors in species list 3 
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Table 3.2.3  ISIS results table for Porlock Common old-growth heathland stands 

Results 

       The specific assemblage types represented in this list are as follows: 

SAT 
code 

SAT name  
No. 
spp. 

Condition 
Percentage of 

national species 
pool 

Related BAT rarity score 

F002 rich flower resource  26 fav 11  

F003 scrub-heath & moorland  28 fav 8  

F001 scrub edge  2 
 

1  

F006 dung  1 
 

1  

F112 open short sward   1 
 

1  

F111 bare sand & chalk  2 
 

0  

 

Visibility threshold (no. spp. used to calculate score) 0    

 The broad assemblage types represented in this list are as follows: 

BAT 
code 

BAT name 
Representation 

(1-100) 
Rarity 
score 

Condition 
BAT species 

richness 
IEC 

F2 grassland & scrub matrix 43 114  50  

F1 unshaded early successional mosaic 13   15  

F3 shaded field & ground layer 6   7  

W3 permanent wet mire 3   3  

A1 arboreal canopy 1   1  

W1 flowing water 1   1  

 

Visibility threshold (total no. spp. used to calculate rarity score) 15 
   

 Technical statistics: 
      

Number of species 120 
    Number of errors in species list 3 
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Table 3.2.4  ISIS results table for Porlock Common recently burnt heathland stands 

Results 

       The specific assemblage types represented in this list are as follows: 

SAT 
code 

SAT name  No. spp. Condition 
Percentage of 

national species 
pool 

Related BAT rarity 
score 

F002 rich flower resource  10 
 

4  

F003 scrub-heath & moorland  10 fav 3  

F006 dung  1  1  

F111 bare sand & chalk  1  0  

     
 

 
 

 

Visibility threshold (no. spp. used to calculate score) 0    

       The broad assemblage types represented in this list are as follows: 

BAT 
code 

BAT name 
Representation 

(1-100) 
Rarity 
score 

Condition 
BAT species 

richness 
IEC 

F2 grassland & scrub matrix 51 122 
 

23  

F1 unshaded early successional mosaic 16   7  

W3 permanent wet mire 4   2  

F3 shaded field & ground layer 2   1  

  
 

  
 

 

       Visibility threshold (total no. spp. used to calculate rarity score) 15 
   

       Technical statistics: 
     

       Number of species 50 
    Number of errors in species list 5 
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3.3.  Reptile monitoring of burn sites at Mill Hill and Porlock Common 

While the results of the vegetation and invertebrate monitoring have shown both benefits 

and disbenefits associated with heather burning, the results from the reptile monitoring are 

unequivocal.  Only one reptile species, the common lizard Lacerta vivipara, was found at the 

two study sites and all but one of these was in tall heather stands.  The only other reptile 

found regularly on Exmoor’s moorland is the adder Vipera berus, which is usually found in 

valley bogs and ‘edge’ habitats such as bracken.  The current study has focused on the study 

of plateau heathland habitats, so the absence of adders is unsurprising.  The two other 

reptiles found on Exmoor: the slow worm Anguis fragilis and the grass snake Natrix natrix 

are more often found in lowland habitats, such as farmland open woodland, gardens and 

coastal habitats and are unlikely to be found on plateau moorland. 

In all, 15 common lizards were recorded at Mill Hill and ten at Porlock Common before 

burning in 2011, with three individuals being noted in the controls at both sites.  Post-

burning, one lizard was recorded from the MH2 burn plot, but seven were found at the Mill 

Hill control and three in the control at Porlock Common. 

Table 3.3.1.  Results of reptile monitoring at Mill Hill and Porlock Common, 2011-16 

Site MH1 MH2 MH3 PC1 PC2 PC3 

 ‘11 ‘16 ‘11 ‘16 ‘11 ‘16 ‘12 ‘16 ‘12 ‘16 ‘12 ‘16 

No. common lizards 7 0 5 1 3 7 7 0 3 0 3 3 

Notes on Table 3.3.1.  The two sub-columns ’11, ‘12 and ‘16 under each sample station code give the results 

respectively for the pre-burn monitoring at Mill Hill (2011), the pre-burn monitoring at Porlock Common 

(2012) and the post-burn monitoring at both sites (2016). 
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3.4.  Monitoring of heather beetle sites at East Anstey and Withypool 

Commons 

The heather beetle Lochmaea suturalis is a very common leaf beetle (Chrysomelidae), which 

periodically occurs in sufficiently large numbers to completely strip the leaves of the 

heathers on which it feeds.  In 2009 and 2010, Exmoor suffered a major outbreak of the 

heather beetle Lochmaea suturalis, which killed stands of mature heather at these two sites.  

Because the heather was mostly old and lacking in vigour and also because the understorey 

below the heather bushes had become dominated by purple moor-grass, there was no 

chance of heather regenerating either by layering or from seedling germination. 

Burning is a frequently used on grouse moors as a technique for managing heather beetle 

outbreaks, both by killing the overwintering larvae of the beetle in the litter layer and in 

promoting regeneration of heather from both the roots of the damaged heather plants and 

it was therefore decided to burn two plots and cut one plot on both East Anstey and 

Withypool Commons in order to study the effectiveness of these techniques in regenerating 

heathland. 

Table 3.1.1 gives the results generated by this study, with these showing strongly 

contrasting results between the two sites.  At Withypool Common, there has been little 

significant change between the pre- and post-management plots, though in the cutting plot 

there has been a moderate increase in the abundance of ling and other dwarf-shrubs and 

across all of the plots, the percentage cover of purple moor-grass has increased. 

By contrast, the East Anstey plots have shown a very siginificant increase in cover of 

heathers, back to levels that are similar to those of the dead dwarf-shrubs recorded in the 

plots prior to management.  Both the cut plot and the EA1 burn plot have shown very strong 

regeneration of heather, while in the EA2 burn plot, this has been somewhat more 

moderate, though still significant.  Away from the sample plots, much of the remainder of 

East Anstey Common has been burnt after suffering very heavy heather beetle damage.  

Here to, there is now strong regeneration of heathers. 

Purple moor-grass was abundant in the pre-management plots at East Anstey Common and 

remains so now.  There was little change in its abundance between 2011 and 2016 at EA1 

and EA2, but at EA3, it’s frequency appears to have increased significantly over the five 

years. 

A fuller discussion of these results can be found in section 4.1 below. 
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4.  DISCUSSION 

The burning of heather and other moorland vegetation (often referred to as swaling, or in 
Scotland as muirburning) is a traditional part of the agricultural management of Exmoor.  In 
this section of the report, the impact of burning on moorland ecology is discussed.  The 
discussion draws on both the results of this study and other pertinent information from 
elsewhere in the UK and Europe.  The first two sub-sections look at the various main 
moorland vegetation communities, and following this, the remainder assess the effect that 
swaling exerts on the animal communities that occur in these moorland habitats. 

4.1.  Heather moorland 

Exmoor is of special importance for the stands of dry heathland in which the ericaceous 
dwarf-shrubs ling Calluna vulgaris, bell heather Erica cinerea, cross-leaved heath Erica 
tetralix and whortleberry Vaccinium myrtillus are the main constituents of cover.  These are 
the primary reason for the notification of much of the upland area as both a SSSI and SAC.  
Such areas have traditionally been burnt regularly, as this promotes strong re-growth of 
relatively nutrient-rich growth from the base of existing plants and additionally provides a 
strong stimulus for heather seed to germinate on bare patches created where the burn has 
cleared off litter. 

From an agricultural perspective, this creates fresh young growth for grazing animals to feed 
on.  As a consequence, past swaling was less controlled and large areas were burnt on a 
relatively short rotation.  Fire has been used as a management tool for as long as people 
have used the uplands.  On Dartmoor for example, there is clear evidence of ash horizons in 
the peat at around the time that the original forest cover was cleared by Mesolithic settlers 
(Goodfellow, 1998).  It is very likely that similar patterns of early human use also apply on 
Exmoor. 

From the second part of the twentieth century, there was growing concern over the impact 

of burning on moorland habitats, which culminated in a number of legal controls being 

introduced.  In 1986, regulations were introduced for the first time to control grass and 

heather burning on moorland sites.  An amended version of these regulations continues to 

be used to regulate burning practice today (DEFRA, 2007).  These regulations have been 

amended subsequently and they stipulate a burning season stretching from the 1st of 

October to the 15th of April and require landowners to seek a licence if they wish to burn 

outside of this season or to carry out large burns (˃10 ha.). 

Also, much of Exmoor’s heather moorland was designated as Sites of Special Scientific 

Interest (SSSI) (Exmoor Coastal Heaths SSSI, North Exmoor SSSI, South Exmoor SSSI and 

West Exmoor Coast and Woods SSSI) between 1986 and 1995.  The Wildlife and Countryside 

Act 1981 and its subsequent amendments require owners and managers to seek consent 

from Natural England before carrying out potentially damaging operations, such as burning 

on moorland lying within a SSSI.  Natural England have generally applied a more stringent 

limit of approximately 2 ha. for burns carried out on heather moorland.  On Molinia-

dominated moorland burns of up to the 10 ha. maximum stipulated by the Heather and 
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Grass Burning Code are permitted.  Also, the burning season is shortened to the 31st of 

March on Exmoor’s moorland SSSIs, due to the possibility of birds such as skylarks Alauda 

arvensis and meadow pipits Anthus pratensis beginning to nest before the 15th of April end-

date stipulated in the Heather and Grass Burning Code.  

In 1993, Exmoor was designated an Environmentally Sensitive Area (ESA), which paid 

owners and managers of moorland to manage their land in a way that was sensitive to its 

ecological interest.  In more recent years, the ESA scheme has been replaced by Higher Level 

Stewardship (HLS).  Much of Exmoor’s moorland is currently within HLS agreements and the 

potential for uncontrolled fires that might place owners in managers in breach of the 

prescriptions set out in these agri-environment schemes has been perhaps the most 

powerful driver in reducing the incidence of unauthorised burning on Exmoor over the last 

30 years, though the legal framework provided by the Heather and Grass Burning Code and 

SSSI legislation has also been significant. 

Before this time, the production of nutritious young growth of heather for agricultural 

animals was the only goal of management on Exmoor’s heathland and as a consequence, 

fires were much larger and essentially uncontrolled.  Though they maintained young 

vigorous growth of heather, these fires could be very damaging to other moorland species 

and habitats (see some of the following sub-sections). 

One of the most persistent criticisms levelled at burning as an ecological management tool 
is that it produces homogeneous, large-scale habitat mosaics that are less diverse than the 
small-scale variations in vegetation composition and structure resultant from grazing (eg. 
Sutherland & Hill, eds., 1995).  Consequently, burning is often regarded as a last resort by 
conservation ecologists, with grazing and other management options such as cutting and 
scraping preferred. 

Traditional wisdom is also that irregularly-shaped burning plots with ‘scalloped’ margins are 
preferable to straight-edged polygons.  The former creates a relatively long boundary with 
sheltered edge habitats that should enhance biodiversity and facilitate re-colonisation of the 
burnt area by heathland plants and animals. 

Natural England formerly stipulated that on heather moors, blocks of no more than 2 
hectares should be burnt during the swaling season (which runs from the 1st October to the 
15th of April).  This swaling management model was loosely based on the system operating 
on the grouse moors of northern England and Scotland, where small patches or strips of 0.5 
to 1.0 ha. are burnt on rotations of 10-15 years.  Theoretically, it would seem very likely that 
a site with a small-scale mosaic of heather age-classes will indeed have higher ecological 
diversity than one with just a handful of large blocks of different structure.  With the 
notification of much of the heathland area as Sites of Special Scientific Interest (SSSIs) and 
the entry of most of the moor into Natural England’s ESA and Countryside Stewardship 
schemes, the size and frequency of burning has more strictly adhered to the regulations laid 
out in DEFRA’s heather and grass burning code.  The negative ecological impact of very large 
wildfires (often hot summer fires occurring outside the legal burning season), that burn a 
large proportion of a moorland site are unambiguous.  However, leaving aside such extreme 
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examples, it is striking when searching the scientific literature, how little evidence there is to 
support the hypothesis that burn size is negatively correlated with biodiversity.  The results 
of the vegetation monitoring reported in sub-section 3.1 have shown no clear differences in 
either the vegetation or invertebrate assemblage that are thought to be correlated with 
burn size.  The vegetation on the large plot at Mill Hill is significantly different to that of the 
smaller plot there, with elevated cover of fine-leaved grasses, and Campylopus mosses 
(chiefly C. flexuosus, with some C. atrovirens and C. pyriformis) and bare ground and lower 
quantities of ericaceous dwarf-shrubs.  However, this certainly relates to the much heavier 
sheep grazing of this station, which lies quite close to the point where stock access the site.  
The lack of any other significant differences cannot yet be regarded as conclusive proof that 
burn size does not have a negative impact on moorland biodiversity yet, as it is based on 
only a small sample from just two sites and it may be too early to detect negative trends just 
four to five years after the plots were burnt. 

A number of recent studies on Exmoor have shown clear evidence of a dramatic decline in 
both the quantity and quality of heather moorland habitats across the National Park (Boyce, 
2013 & 2017, Walker, 2017).  This can be ascribed to a number of factors amongst which the 
recent decline in burning is one of the most important, though Molinia encroachment, 
inadequate grazing, the spread of bracken, gorse and scrub and the depredations of heather 
beetle may also be very significant. 

For many years now, the amount of heather burnt on Exmoor each year has been 
insufficient to maintain an overall cycle of 15 to 20 years that corresponds roughly to the 
lifespan of heather plants.  While it may be possible to implement such intricate burning 
plans on some nature reserves, the small burn sizes currently permitted were cited for many 
years as one of the main obstacles to effective heathland management on Exmoor.  
Primarily this is because the limited resources in man-power and equipment, allied to the 
small number of days when weather is sufficiently dry during the legal season to carry out 
effective swaling.  In recognition of this, Natural England has adopted a more flexible 
approach to the size of heather burns recently. 

Beyond around 15 to 20 years, heather plants become moribund and begin to collapse. Old 
heather plants are also much more susceptible to being killed by heather beetle Lochmaea 
suturalis.  A fuller discussion of the impacts L. suturalis has on Exmoor’s heather stands, and 
the role burning may play in managing these can be found in sub-section 4.4 below. 

In some places, old-growth stands have abundant hummocks of mosses growing under the 
heather bushes.  Amongst the main moss species in such situations on Exmoor are Hypnum 
jutlandicum, Hylocomium splendens, Pleurozium schreberi and Sphagnum quinquefarium.  
As the branches collapse into the damp moss and litter, they produce adventitious roots 
that produce a halo of new young plants around the senescent founding plant.  Such 
vegetative re-growth in heather is called ‘layering’ and in some situations it allows for the 
possibility of regenerating heather stands without the use of burning.  In this view, heather 
is a plagioclimax community that is relatively stable given adequate levels of grazing 
(Gimingham, 1988, MacDonald et. al., 1995). 

Conservation organisations have often been wary of the use of fire as a management tool, 
especially in the light of the disastrous consequences of very large, uncontrolled ‘wildfires’ 
on moorland habitats.  The possibility of retaining ‘old-growth’ heather stands and achieving 
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regeneration by layering, without resort to burning, has therefore been very attractive and 
widely advocated as an alternative means of managing heather (MacDonald, 1996).  This is 
particularly the case away from the grouse moors, where there may be insufficient 
resources to carry out the controlled burning required on SSSIs.  Certainly, this appears to 
have been the case on Exmoor, where the majority of the remaining stands of upland heath 
are in the mature to over-mature growth phases. 

In those instances where there is still a moss layer under the heather bushes and sufficient 
layering is taking place to replace the old plants, then retention of old-growth stands may be 
appropriate, as they can support a rich and distinctive flora and fauna.  Of particular note in 
this respect are stands of old heathland on steep north-facing slopes.  These have a cool, 
moist micro-climate that can host a luxuriant and diverse flora of mosses, liverworts, ferns 
and their allies and higher plants, which includes a number of local species having an 
‘Atlantic’ and/or upland distribution centred on northern and western regions of the UK.  
For example, the lesser twayblade orchid Listera cordata is a good example of an upland-
distributed species, which is still to be found on Exmoor in a few places, growing on moss 
cushions on steep, north-facing heathland slopes.  Many of the hyper-oceanic lower plants 
occurring in upland regions of western Britain have very restricted world ranges and are 
therefore of high national and international importance. 

However, the plateau heaths have been subject to a long history of burning and generally 
lack these upland and/or Atlantic elements.  Certainly, in the current study, only common 
and widespread mosses and liverworts were to be found in the sample stations established 
at the four sites and no scarce Atlantic/upland-distributed plants were recorded. 

The dilemma with mature heath on north-facing slopes is how to retain old-growth heather 
stands, whilst at the same time holding in check the ever-increasing abundance of gorse, 
bracken and scrub, which, in the absence of burning (or sufficient grazing) is resulting in 
their loss in many of Exmoor’s combes. 

As the heather canopy opens up in old-growth stands, other grasses, including purple moor-
grass, are able to increase their cover.  This phenomenon can be well seen in the control 
plot at Mill Hill, where there has been a clear increase in the incidence of both Molinia and 
fine-leaved grasses between 2011 and 2016.  While layering of the old heather plants may 
take place where there are still fine-leaved grasses and pleurocarpous mosses underneath 
the heather bushes, much of Exmoor now has purple moor-grass beneath old growth 
heather stands, which prevents layering and is leading to the replacement of heather 
moorland with species-poor Molinia grassland.  A fuller discussion of this topic and the role 
burning has to play in managing purple moor-grass can be found in sub-section 4.2 below. 

Partly because of the presence of interesting old-growth communities, but mainly because 
of the difficulties of controlling fires in Exmoor’s steep moorland combes, there has been a 
strong presumption against any burning here.  This has allowed scrub and gorse to encroach 
considerably, to a point where these are threatening the old-growth heather habitats 
described above.  The ban on burning also fails to take account of the many invertebrate 
species, such as the heath fritillary butterfly Mellicta athalia that favour the earlier stages of 
the heather succession created by burning.  As a consequence, this butterfly and many 
other invertebrates associated with pioneer heath have declined over the last two decades 
and represent one of the most threatened elements of Exmoor’s flora and fauna.  A more 
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detailed analysis of the impact burning has on invertebrates can be found in sub-section 4.3 
below. 

The NVC has identified heathland (H4 western gorse Ulex gallii – bristle bent and grassland 
(U3 bristle bent grassland) vegetation communities characterised by the presence of this 
grass (Rodwell, 2011 & 2012).  It is an Oceanic Southern Temperate element of our flora 
that has a very restricted world distribution and in Britain, is largely confined to the south-
west peninsula.  Exmoor has an unique mix of H4 heathland alongside more upland H8 and 
H12 types, with this being one of the features cited for the designation of the Exmoor 
Heaths as an internationally important SAC. 

A striking feature of the survey work undertaken at both Mill Hill and Porlock Common was 
the greatly increased frequency of bristle bent Agrostis curtisii on those sites that were 
burnt in 2011 and 2012.  The positive response of bristle bent to burning is well 
documented (Ivimey-Cook, 1959) and if carried out too frequently, may result in species-
poor U3 grassland in which a dense mat of bristle bent dominates.  However, it appears that 
well-regulated burning is essential to the maintenance of this grass, with the results of the 
vegetation monitoring of the pre-burning stands on Mill Hill and Porlock Common showing it 
to be virtually absent (see sub-section 3.1). 

The current study has compared the recovery of small and large burns on heather moorland 
at Mill Hill and Porlock Common.  It should be borne in mind that this study is only looking at 
the initial four to five years of vegetation recovery post-burning.  In order to properly assess 
the relative recovery of the smaller and larger plots, further monitoring would need to be 
carried out once the heathland has reached the mature growth-phase again (in 
approximately ten years).  On the former site, as can be seen in sub-section 3.1, there have 
been quite marked differences between the recovery of the heathland vegetation between 
the two plots.  The smaller plot at the head of Inner Alscott Combe has shown very strong 
regeneration of ling and bell heather as well as frequent low growth of bracken.  The most 
striking difference here is the significantly higher cover of fine-leaved grasses post-burning, 
amongst which the greatest change has been the colonisation of the burnt area with 
frequent bristle bent Agrostis curtisii, this species being absent in the old pre-burning 
heather stand.  Bristle bent is an important species, that marks out very localised dry heath 
and grassland communities that are confined to the Atlantic fringes of Europe. 
Unsurprisingly, the cover of bryophytes has declined markedly in all of the post-burn plots 
at both Mill Hill and Porlock Common, though the diversity of species is similar and it seems 
likely that this element of vegetation cover will recover to pre-burn levels if the plots are re-
visited in another five to ten years’ time. 

In conclusion, there has been a considerable loss of heather-dominated moorland on 
Exmoor over the last 20 years and it seems certain that this will continue without urgent 
remedial action.  There are a number of reasons why heather is disappearing; but I believe 
the retention of large areas of mature and over-mature heather across the moor and the 
corresponding reduction in the quantity of burning have been key factors implicated in this 
decline. 
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4.2.  Bogs and Molinia grassland 

Though burning has the potential to significantly benefit the biodiversity of dry heathland, in 
bogs, there should generally be a presumption against burning, as it is detrimental to most 
of the mire flora and fauna.  This is particularly the case on Exmoor’s blanket bog and wet 
heath, where past burning and drainage attempts have resulted in the vegetation being in 
sub-optimal condition currently.  As a consequence, the water table often lies some way 
below the peat surface and in such cases, burning is more likely to kill sensitive bog plants 
such as bog-mosses and dries out the surface layers of the peat, which encourages the 
spread of purple moor-grass and also leads to a reduction in the carbon storage ability of 
the bog through oxidation of the peat surface. 

In recent years, Molinia encroachment has ceased to be solely a problem associated with 
mire habitats.  Various studies on Exmoor have also documented the spread of this grass 
into drier heath and grassland habitats (Boyce, 2013 & 2017, Walker, 2017), with a 
consequent reduction in the extent of heathland and a corresponding increase in the 
frequency of Molinia grassland.  The spread of purple moor-grass into heather stands is a 
thorny problem; likely caused by a combination of climate change, nitrogen deposition and 
inadequate or inappropriate management. 

The spread of purple moor-grass is not a subject that this review can cover in detail, but a 
number of recent studies have shown burning to be a very important tool in controlling the 
build-up of nitrogen in heathland ecosystems, with this in turn reducing the competitive 
ability of purple moor-grass to invade heathland vegetation.  Primarily this works through 
the burning off of the nitrogen-rich litter layer (eg. Power et. al., 2001; Niemeyer et. al., 
2005) and it is therefore imperative that burns are sufficiently intense to remove litter in 
situations where Molinia encroachment is an issue.  A quick, cool burn that fails to remove 
the litter may therefore do more harm than good, as it will kill any existing dwarf-shrubs and 
will increase the vigour of regenerating purple moor-grass.  Also, the presence of a mat of 
litter will prevent regeneration of heather from both basal shoots and seedlings. 

The regulations and good practice guidance suggest hot burns and the practice of back 
burning (burning against the wind to have a slower fire) are potentially harmful to 
vegetation and wildlife as they remove most of the vegetative material and expose more 
bare soil than cool burns (Natural England, 2007).  However, it has been shown that Calluna 
regeneration is stronger following a relatively hot burn (Davies et al, 2010; Foreman, 2011).  
I believe that this element of burning practice needs to be re-visited and that in cases where 
there is an imminent threat that heather-dominated vegetation will be replaced by purple 
moor-grass, it may be appropriate to consider hotter burns, including back burns. 
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4.3.  Invertebrates and burning 

In addition to the results coming out of this study, I have drawn upon the work of the 
Exmoor Moorland Invertebrate Survey (EMIS), which carried out pitfall trapping and general 
invertebrate survey work across a range of moorland sites on Exmoor, including some 
sample stations located in recently burnt vegetation (Boyce, 2004). 

One of the main findings of the EMIS was that the invertebrate fauna of Exmoor’s upland 
heaths mostly comprise relatively widely distributed invertebrate species that also occur in 
other habitats (notably western sessile oak woodlands) (Boyce, ibid.).  These findings have 
been confirmed by the current study, which found the unburnt plots and controls to have a 
ground-active beetle and spider assemblage dominated by quite widespread species, 
inhabiting the moist microclimate provided by a well-developed moss and litter layer.  They 
are for the most part, widely distributed species, in western Britain at least, and most are 
also found in other habitats (especially the ground layer of western oak woodlands).  Only 
one Nationally Scarce species was recorded in the tall heather sites, the velvet ant Mutilla 
europaea and even this was found on a sparsely vegetated ‘edge’, where an animal track 
passed through the mature heath (PC1 pre-burning). 

However, mature heather stands do have some other important species.  Examples include 
a number of spiders that require well-developed vegetation structure, including mature 
heather plants or a deep litter/moss layer, many insects that feed on the leaves or flowers 
of heather plants, such as butterflies and moths and upland-distributed species.  The latter 
are particularly found in old-growth heather stands on north-facing slopes, presumably 
because they are at the southern limits of their range on Exmoor and find the cool, moist 
conditions they require in such places. 

Examples of upland-distributed species from the 2011 to 2016 study were the money 
spiders Bolyphantes luteolus and Pelecopsis mengei, which were both found in tall heather 
at Mill Hill in 2011 but were absent from the same plots five years after burning, though the 
latter was still present in the control at both sites and the latter in the control at Porlock 
Common only.  Likewise, the heather and mountain bumblebees were both quite widely 
distributed across the pre-burning plots and controls at Mill Hill and Porlock Common, but 
were only found in the latter sample stations in 2016. 

The invertebrate fauna of the post-burnt plots was quite different to that in the pre-burn 
plots and controls.  Though it was less diverse, it included a number of species that are most 
characteristic of warm, dry conditions (xerothermic species) where there is an abundance of 
bare ground.  The majority of these are most abundant on dry, lowland habitats, such as 
coastal grassland and lowland heaths.  Examples of this group of species recorded in 2016 
include the mottled and field grasshoppers and the grayling butterfly.  The former two were 
found in all the burnt plots, but the latter was confined to the two Porlock Common 
stations, indicating the somewhat more coastal, ‘lowland’ nature of the heathland habitat 
here. 

Many of the scarcest elements of our moorland invertebrate fauna are lowland heath 
specialists that are most often found in recently burnt areas where there is pioneer heath 
with much bare ground (Boyce, ibid.).  For some, such as the ant Tapinoma erraticum the 
ground beetle Pterostichus angustatus and the Horse Chestnut moth, Exmoor is at the 
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extreme limits of their British range. For this reason, diverse lowland heathland invertebrate 
communities on Exmoor are most often found on heathlands along the Exmoor coast, 
where the climate is warmer and drier.  Key sites include Trentishoe Down and Foreland on 
the Devon section of the coast, and the North Hill/Selworthy Beacon block on the Somerset 
side.  The latter area has a particularly important lowland heathland fauna, including the 
only Exmoor populations of extremely xerothermic species such as T erraticum and P 
angustatus. There is a generally northerly aspect on most of the coastal heaths, and areas of 
lowland heath with more southerly aspects are of especially high value in providing a 
suitable micro-climate for xerothermic invertebrates.  Such south-facing slopes are very 
localised, with some of the most important areas being at North Hill, Alcombe Common, 
Bossington Hill, Cosgate Hill, Ashton Cleeve, Foreland and the Valley of Rocks. Recognizable 
lowland heath invertebrate assemblages also occur in a few inland areas, such as the low-
lying, sheltered fringes of Dunkery Beacon, and on Haddon Hill, but most of the more 
exacting thermophiles are missing from these sites.  Given the absence of burning from 
many of these sites, they now constitute one of the most endangered elements of Exmoor’s 
flora and fauna.  For example, the erratic ant is only known currently from a couple of 
recently burnt areas on North Hill.  It was also found formerly on Alcombe Common, but 
appears to have been lost, as the area it occurred in now has very tall heath with much 
bracken. 

A striking feature of Exmoor’s lowland heathland invertebrate assemblage is the importance 
of ants.  Ants reach their peak diversity and abundance on Exmoor in ‘open’ lowland 
heathland habitats, with common species such as Myrmica ruginodis, M. scabrinodis, 
Leptothorax acervorum, Lasius flavus, L. niger, Formica lemani and F. fusca which are 
common in a range of habitats on Exmoor, being joined here by a suite of xerothermic 
species such as Tapinoma erraticum, Tetramorium caespitum, Myrmica sabuleti and M 
sulcinodis.  As well as being important in their own right, ants are keystone species in 
heathlands, with a vital role in the maintenance of ecosystem functioning and diversity.  For 
example, they are known to distribute the seeds of common cow-wheat Melampyrum 
pratense, which is the main foodplant of the nationally important heath fritillary butterfly.  
Other examples of the importance of ants are the six key invertebrate species of lowland 
heaths identified in the EMIS that are myrmecophilous (Lomechusa emarginata, Zyras 
limbatus, Lamprinodes saginatus, Claviger testaceus, Microdon myrmicae and Evansia 
merens) spending some or all of their life cycle within ant nests.  They are thus utterly 
reliant for their survival upon the presence of particular ant species.  In addition, the spider 
Dipoena inornata is thought to be a specialist ant predator (Boyce, ibid.). 

The key management requirement for the majority of these lowland heath species is patchy 
heathland vegetation, with an abundance of bare ground, which is most often created by 
burning, in concert with grazing, bracken and scrub control.  Burning of lowland heathland 
on a 10- to 15-year rotation is a valuable management tool for many lowland heath 
invertebrates.  Xerothermic species such as T erraticum, Amara consularis and Drasyllus 
praeficus are restricted to pioneer heathland with abundant bare ground, with this habitat 
most often occurring on lowland heathland areas burnt within the last five years.  
Additonally, two of the key species identified in the EMIS, P angustatus and Sphaeriestes 
reyi have an obligate association with freshly burnt areas of heathland (Boyce, ibid).  We 
should therefore aim to have a very significant proportion of lowland heathland sites (20 to 
30% of total heathland area) supporting pioneer heathland communities. It is important that 
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we are not afraid to use burning as a management tool on lowland heathland sites, 
provided that this is controlled and allows for the development of a full range of heather 
age-classes on individual sites. 

Moorland combes and edges on Exmoor have a nationally important population of the 
heath fritillary butterfly.  Burning of heathland in these sites allows increased germination of 
common cow-wheat Melampyrum pratense, an annual semi-parasite of whortleberry.  It is a 
small plant that becomes shaded out by tall heather growth and is stimulated by the open 
conditions created in the first few years after burning.  It is the main Exmoor foodplant of 
the butterfly and burning has been shown to promote very strong recovery of heath fritillary 
populations in the combes around the fringes of Dunkery. 

4.4.  Heather beetle 

The heather beetle Lochmaea suturalis is a drab brown beetle belonging to the very large 
leaf beetle family (Chrysomelidae).  As is the case with some other native leaf beetles, 
numbers of the heather beetle may periodically reach very high levels that result in the 
defoliation of their foodplants.  Such outbreaks usually last for no more than two or three 
years, after which time parasites and predators are able to re-exert control over population 
levels. 

As with most of the Chrysomelids, the heather beetle is a spring breeder, with mating taking 
place at this season, after which the females lay eggs on litter and moss at the base of 
heather plants.  Once they hatch, the larvae ascend the heather stems to feed on the leaves.  
The main foodplant is ling Calluna vulgaris.  Though other heathers such as cross-leaved 
heath Erica tetralix, and bell heather E. cinerea are known to be used, they are of minor 
importance and on Exmoor at least, the damaging levels of browsing seen on ling are rarely 
replicated on other Ericaceous dwarf-shrubs.  Once the larva is fully fed, it drops into the 
moss and litter layer to pupate.  The new generation of adults emerge in the autumn to feed 
on the heather plants before dropping into the litter and moss layer to overwinter.  It is 
stated that L. suturalis is most abundant in wetter heathland habitats (Rosenburgh & Marrs, 
2010), presumably because these have the humid litter and moss layer that is required at a 
number of stages in the beetle’s life history. 

Very occasionally another Chrysomelid beetle, the flea beetle Altica longicollis may cause 
localised defoliation of young ling, especially on stands that have been burnt recently.  This 
was noted on Exmoor at Alcombe Common in 1999, when this beetle was present in very 
large numbers on an area burnt two years previously.  Much of the ling here had a reddish 
appearance similar to that induced by heather beetle feeding.  However, by the following 
year, numbers of A. longicollis had declined, and the heather plants were recovering 
strongly. 

On grouse moors, heather beetle can significantly reduce the breeding success of red grouse 
(for which heather shoots are a major food source) in years when there are outbreaks of the 
beetle.  In such situations burning has traditionally been used as a way of managing heather 
beetle outbreaks.  The rationale for this is firstly that burning will directly reduce numbers of 
the beetle, by both removing the plants on which the beetles and their larvae are feeding 
and burning off the moss and litter layer that comprises a key element of the habitat it 
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requires.  Secondly, it encourages the regeneration of vigorous young growth of ling plants 
from rootstocks and seed that are better able to withstand periodic defoliation. 

There have always been heather beetle outbreaks on Exmoor that have led to the 
defoliation of stands of heather.  Some of these are of localised occurrence, but occasionally 
there are more severe outbreaks that affect heather stands across much of the moorland 
area.  These more extreme outbreaks are sometimes of nationwide occurrence, as has been 
the case with the most recent very damaging outbreak between 2010 and 2012.  This latter 
event has defoliated ling plants across large areas of the moor, with the most severe feeding 
damage being on growth of ling in the pioneer to building phase.  Fortunately, there is 
already evidence of recovery of these relatively vigorous young heather stands.  However, in 
some places, such as Exmoor’s south-western ridge, stands of older, open-grown heather 
have been attacked, and in many of these stands most of the heather bushes have died.  A 
feature of these stands is the abundance of purple moor-grass between the old heather 
bushes.  The presence of dense Molinia litter, as well as thick moss cushions prevents 
regeneration of heather plants from rootstocks or from buried seed, as the young plants are 
unable to germinate or grow up through the litter mat.  Without management in such 
situations, it seems likely that heather will continue to be replaced by purple moor-grass.  
This is certainly happening at the moment along Exmoor’s south-west ridge, where stands of 
old open-grown ling on East Anstey and Molland Commons have been killed by the 2010-12 
heather beetle outbreak.  These old heather stands have much Molinia between the ling 
plants, with little or no evidence of heather regeneration. 

Initial results of a long-term study of the recovery of Calluna defoliated by heather beetle on 
East Anstey and Withypool Commons, and subsequently burnt or cut, suggested that the 
management carried out on these sites had been unsuccessful in promoting the recovery of 
ling.  However, repeat monitoring of these plots after five years now shows that heather has 
recovered quite strongly, especially on East Anstey Common, though there is still much 
purple moor-grass.  Clearly, in situations such as this, burning can be very beneficial in 
removing the litter layer and allowing dwarf-shrubs to regenerate. 

At the risk of seeming repetitive, I would reiterate that it is the removal of litter that is the 
crux of successful burning management.  An instructive example of the results of poor 
burning on an area defoliated by heather beetle can be seen along the plateau ridge of West 
Anstey Common.  This area was subject to a severe attack by Lochmaea around 1990.  The 
area was burnt, but this burn ran over the ground too quickly, and failed to remove the litter 
and moss layer.  Subsequently it has become dominated by purple moor-grass, with just a 
few moribund ling plants persisting and the dense Molinia litter layer negating any 
possibility of future heather regeneration. 

Explosions in the population of Lochmaea tend to occur at intervals of approximately ten 
years (Rosenburgh & Marrs, 2010).  This pattern has been followed on Exmoor, where there 
appear to have been three major outbreaks of heather beetle on Exmoor over the last thirty 
years, the two previous to the 2010-2012 event being in the early and late 1990s.  The 
former seems to have been particularly severe, and in addition to the West Anstey example 
cited above is thought, in concert with the other factors discussed in the preceding sub-
sections, to have resulted in a long-term reduction or complete loss of heather in many 
other places on Exmoor.  As elsewhere in Britain, previous Lochmaea outbreaks on Exmoor 
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have been surprisingly poorly documented and it is important that we keep a better record 
of these events if we are to understand and manage heather beetle defoliation successfully. 

As has already been noted in sub-section 4.2, purple moor-grass can increase in abundance 
very markedly as a result of burning.  However, this appears to have happened over the last 
three decades on areas of Exmoor that have traditionally been dominated by heather over 
the last 30 years.  This increase may at least in part, relate to increased levels of 
atmospheric nitrogen being deposited.  Some authors also believe that the frequency and 
severity of heather beetle defoliation events is increasing in upland areas where the beetle 
tended to be less abundant in the past (Scandrett & Gimingham, 1991).  They state that 
severe outbreaks formerly tended to be confined to stands of lowland heath.  It is also 
thought that the perceived increase in the frequency and severity of heather beetle 
outbreaks in the uplands may also relate to this factor, as increases in nitrogen levels are 
thought to increase the palatability of the foodplants.   

In summary, it seems likely that heather beetle outbreaks have contributed significantly to 
the overall loss of heather cover on Exmoor in the last thirty years, especially in areas of less 
vigorous old heather where there is a dense litter and moss layer and relatively high cover 
of purple moor-grass.  However, the poor record of the past distribution and severity of 
heather beetle outbreaks make it possible to draw only tentative conclusions.  Similarly, the 
role of burning in controlling heather beetle and promoting the recovery of ling is mixed.  
However, this study has shown good recovery of heather on East Anstey Common in places 
where it had been killed by heather beetle during the severe 2010-12 outbreak.  In those 
areas of dry moorland where there has been a clean burn that has removed much of the 
litter and moss layer, recovery of ling has been good.  However, in places where burning has 
taken place on damp moorland with a significant cover of Molinia and this has run over the 
surface without removing the litter and moss layer, there has generally been no 
regeneration of young ling, with the evidence suggesting that such a combination of factors 
may result in a permanent change from Calluna to Molinia-dominated vegetation.  Further 
work is required if we are to understand heather beetle outbreaks and the role that burning 
has in managing their effects on Exmoor’s moorland vegetation. 

4.5.  Birds, reptiles, mammals and burning 

Unfortunately, red grouse, which are one of the main beneficiaries of controlled ‘patch 
burning’ in northern Britain are now extinct on Exmoor.  Given the loss of most upland-
distributed birds from Exmoor over the last half century (eg. black grouse, golden plover, 
merlin and ring ouzel), it seems very unlikely that the re-instatement of this kind of burning 
management will lead to re-colonisation by red grouse or other upland-distributed species. 

As is the case with most of the moorland biota, burning benefits some birds, but is 
disadvantageous to others.  For example, skylarks and meadow pipits favour recently burnt 
sites as they provide the open, grassy nest sites they require, whilst the recent dramatic 
increase in the breeding population of grasshopper warblers Locustella naevia here is 
probably linked to the great increase in old heather stands in which most territories have 
been recorded.  Stonechats Saxicola torquata also favour quite mature heath, often where 
there is patches of European gorse Ulex europaeus, whilst the Dartford warbler Sylvia 
undata 
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It is well-documented that burning can be detrimental to populations of reptiles on 
southern heathland.  This is supported by the current study, where all records of common 
lizard were confined to the mature pre-burn and control heathland plots.  However, a 
controlled regime of burning that creates a mosaic of heathland age-structures, including 
mature heath and shorter swards with patches of bare ground for basking should allow for 
the continued survival of healthy populations of common lizard, as well as maintaining high-
quality heathland habitats. 

The best outcome on Exmoor for birds and mammals at least, would seem to be for a mix of 
heather growth phases across Exmoor, rather than the predominance of mature and over-
mature types we see now. 
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