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Abstract 

 The first objective of this dissertation was to determine growth rate of 

heather in Exmoor, where growth rates are faster higher than northern uplands. 

The second was to determine whether large burns are more harmful to 

moorland vegetation quality than small burns in terms of variability in vegetation 

structure and therefore suitability to support wildlife. Data was collected by 

conducting vegetation surveys at a range of sites across Exmoor, with transects 

used to collect representative data sets. Sites were selected in pairs, one large 

and one small, to enable comparison of large and small burns.  

Heather height data was collated, and growth rate of heather to a height 

of 20-30cm was calculated at 4-8 years on coastal lowland heath, and 7-10 

years in upland moorland. Comparison of site sizes indicate burn size is not a 

principle control on vegetation structure within a burn area; age and location 

within Exmoor have a more significant input. Data and fieldwork observations 

indicated that over single large burn areas there is natural variability in the 

vegetation structure and composition. Fieldwork showed that vegetation is far 

better integrated with neighbouring vegetation at natural fire breaks than 

artificially cut breaks, and therefore increasing fringe/boundary area.   

The wider issues affecting burning and management of moorland in 

Exmoor are identified as; the ability of landowners to burn their land; less 

frequent controlled burning leading to increased risk of wildfires and associated 

problems; restrictions on grazing of stock and issues around the loss of 

traditional local stock breeds; restrictive rules due to protected status of large 

areas of moorland (SSSI and ESA); types of burning that are permitted. 

Suggested solutions to these issues are increasing the limit on legal burn size, 

increase stock density to utilise grazing as a management tool, exclude areas of 

moorland from burn rotation for conservation purposes. The overall 

recommendation is to establish an Exmoor-specific moorland management 

plan.  

 

Keywords 

♦ Moorland Burning ♦ Exmoor ♦ Moorland Management ♦ 
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1 – Introduction 

1.1 – Background 

Exmoor National Park (NP) is situated on the boundary of western 

Somerset and northern Devon on the Bristol Channel, covering 692km2 (ENPA, 

2007). Exmoor has 19,000 hectares (ha) of moorland (Miller et al, 1984), 

managed through a variety of techniques, including grazing and burning (Miller 

et al, 1984).  

Heather moorland is burned to remove vegetation, allowing new grass 

and shrub shoots to come through to be grazed by farm stock. Burning on 

rotation prevents over-grazing of one area, and keeps grazing material fresh. It 

is also used as a conservation management tool to prevent heather moorland 

from following the natural vegetation succession to deciduous broadleaved 

woodland (Davies et al, 2008). When the term heather is used, it refers to the 

three species found most commonly across Britain; „Ling‟ heather (Calluna 

vulgaris), the dominant species, „Cross leaved heath‟ (Erica tetralix) and „Bell 

heather‟ (Erica cinerea). 

Burning is legally regulated by DEFRA, and licensed and administered 

by Natural England who set the legal limit on the size of a burn, agree burning 

management plans with landowners, and manage licenses to burn outside of 

the permitted regulations. The majority of research into moorland burning in 

Britain has been carried out on Scottish highland grouse moors (Tucker, 2003), 

where vegetation growth rate is slower than in Exmoor due to differences in 

annual temperatures, sunlight, weather patterns, and therefore growing season 

(Bunce, 1989; Bardgett et al, 1995; Davies et al, 2010). One of the implications 

of this for Exmoor is that the ecological principles on which the regulations and 

accompanying guidelines are based come from research that is not directly 

applicable to the region.  

When managing heather moorland Natural England recommend 

establishing a mosaic of small burns 2-4 ha in size, of varying age and maturity, 

establishing variation in the vegetation structure which is beneficial to wildlife. 
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However burning on this small scale is management intensive, and is more 

expensive per hectare than burning over a large area, which makes it difficult 

for landowners to burn all their moorland on the necessary rotation. This means 

that in Exmoor, moorland burning is not happening on a large enough scale, 

resulting in some areas of moorland being encroached upon by scrub 

vegetation, and following the natural vegetation succession.  

Over the course of the last 10-20 years it has become apparent to 

Exmoor National Park Authority (ENPA) through observation and through a 

working relationship with Exmoor‟s landowners that the burning regulations are 

not acting in harmony with the working balance of the moorlands. When 

consulted specifically on the Moorland Burning Code by Natural England in 

2008/09, wider consultation by ENPA bought to attention the strength of the 

feelings of farmers and landowners that they feel restricted by the regulations 

and are unable to burn as much of their land as they need to in order to both 

graze and manage it adequately (Bryan, 2011). There have also been 

complaints from the public concerning the increase in scrub, bracken and 

vegetation height on Exmoor‟s moorlands (ENPA, 2010). The committee report 

on this consultation can be found on the swaling page of the ENPA website. 

 

1.2 – Scope of this Research 

As a result of the issues raised by landowners and managers ENPA have 

established nine research areas, based on moorland ecology and management, 

in order to establish the current state of moorlands and management, and to 

provide a baseline upon which future moorland management may be based: 

1. Whether there has been a decline in the amount of burning on Exmoor 

over the last 10-20 years, in terms of the total area burned.  

2. Several case studies looking at the impact of large burns compared to 

small burns, monitoring each site from the time of burn. This will include 

invertebrate surveys on each site over the study period.  

3. The landscape and visual impact of large and small burns over a period 

of time.  

4. The costs of burning small areas of moorland compared to large.  
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5. The response of heather to destructive heather beetle (Lochmaea 

suturalis) and the best ways to manage moorland that has been affected, 

as well as the most effective way to get rid of it.  

6. The impacts of Purple Moor Grass (Molinia caerulea) upon moorland, 

and the difference between mowing and burning of Molinia as a 

management tool.  

7. Grazing and the response of stock to different types of moorland 

management, such as burning compared to cutting, and to different burn 

sizes.  

8. The impact on moorland of previous large burns in comparison to small 

burns, and whether it is possible to infer the different effects on wildlife 

9. The oral history of burning, how it was done in the past, how burning was 

controlled and regulated before it came under the regulation of Natural 

England.  

Some of these studies have already begun, and some are still to be started, 

with work being coordinated by ENPA, and carried out either directly by the 

authority or by partner organisations such as Natural England or the Exmoor 

Moorland Landscape Partnership.  

This dissertation is dealing with the eighth research question and the 

impact upon vegetation of large and small burns. This piece of work will be 

available on the ENPA website by the beginning of 2012.  
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1.3 – Aims 

The broad aim of this research is to investigate whether large burns are 

more harmful to wildlife than small burns on Exmoor. The more precise aim is 

twofold; Firstly to assess the growth rate of heather across Exmoor; The second 

aim is to try to establish whether large burns are more detrimental to vegetation 

than small burns with regards to its suitability for wildlife.   

 

1.4 – Objectives 

The two research objectives are to be answered by the research 

questions laid out in Chapter 3.1.  

The first objective is, through conducting vegetation surveys at a number 

of different sites of varying, size, age, burn rotation and location within the 

National Park, to try and establish a reliable and accurate figure for the growth 

rate of heather on Exmoor. This will help to identify the length of burn rotation, 

and therefore to assess whether that rotation is achievable in Exmoor under the 

current regulations.  

The second objective is, through data collected by vegetation surveys, to 

establish whether large burns are more detrimental to vegetation and its ability 

to support wildlife than small burns. This is to be done through assessing 

vegetation quality at both large and small burn sites across Exmoor, which will 

help to infer whether, on Exmoor, the aim of establishing a mosaic of small 

burns rather than larger more uniform moorland vegetation is more or less 

beneficial to wildlife.  
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1.5 – Structure 

This dissertation is divided into 7 chapters: 

1. Introduction – Outlining the aims and objectives of the dissertation, as 

well as the background and scope of the research.   

2. Literature Review – This chapter explores the issues around moorland 

burning and management, and establishes the current knowledge on the 

issue, both across Britain and specifically in relation to Exmoor.  

3. Methodology – Detailing the specific research questions that the analysis 

of the data will address. Following this are the methods used in this study 

with regards to site identification and selection, collection of raw data, 

and interviews that were conducted.  

4. Results – The site summaries are presented along with the statistics 

from the data.  

5. Analysis – The raw data is analysed within the context of this study, 

looking at and comparing the findings from different sites, and assessing 

what the results mean for burning on Exmoor. 

6. Discussion – Here the wider issues affecting moorland burning and 

management on Exmoor are presented following the findings of this 

research. This is followed by recommendations for the future 

management of Exmoor‟s moorland.  

7. Conclusion – The results of the study are drawn together with the overall 

recommendation based upon the data collected, the analysis and the 

discussion of the wider issues.  
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2 – Literature Review 

This chapter outlines the current knowledge and research around moorland 

burning and provides a background of the more specific issues affecting 

moorland burning on Exmoor, leading to the research rationale. There are 

seven main themes:  

1. Moorlands and Uplands.  

2. Moorland management and conflicts.  

3. Farming of moorlands.  

4. Exmoor National Park.  

5. Regulation of moorland burning.  

6. Heather moorlands. 

7. Burning of heather moorland.  

2.1 – Moorlands and Uplands 

Moorland is defined by Natural England (Backshall, 2001) as the 

unenclosed land of the English Uplands, mapped in Figure 2.1. There is no 

defining line between „Uplands‟ and „Lowlands‟ but the 250m contour is most 

commonly used as an arbitrary division between the two. In reality the elevation 

varies depending on the location within Britain, and is marked by transitional 

vegetation and land management. The most recent Natural England definition 

of uplands is from the „2060 Uplands Vision‟ (2009a), where the Severely 

Disadvantaged Area (SDA) boundary is used, as shown in Figure 2.1.  

Moorland is a „semi-natural‟ habitat composed of native species with 

natural structural and community vegetative processes, where the species 

abundance and composition have been modified by humans to some degree 

(Thompson and Horsfield, 1990). There are a range of uses and management 

techniques that moorland is used for, primarily; farming and grazing of livestock, 

recreation and shooting of game (most notably grouse), and conservation for 

wildlife (Grant and Armstrong, 1993; Tharme et al, 2001; Pearce-Higgins and 

Grant, 2006). However the relative merits of these different uses of moorland 

have been contested (Lowe et al, 1986).  
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Figure 2.1 – Map of Uplands and Severely Disadvantaged Areas in England. 

From Natural England 2009a.  
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2.2 – Moorland Management and Conflicts 

One approach to moorland management is that of conservation. A key 

paper by Thompson et al (1995) outlines the domestic and international 

importance of Britain‟s heather moorland, the species reliant upon moorland, 

and habitats found there. Of the nineteen constituent plant communities (NVC: 

Rodwell, 1991a; 1991b; 1992), five are almost entirely confined to Great Britain, 

and another six are better represented in Britain than anywhere else, with two 

listed under EC Directive 92/43/EEC on the Conservation of Natural Habitats 

and Wild Fauna and Flora (EC, 1992). Of the forty breeding bird species 

associated with UK uplands, eight are listed in Annex 1 of the EC Birds 

Directive 79/409/EEC (EC, 2009; amended directive). The paper also outlines 

the threat to Britain‟s heather moorland at the time as a result of high grazing 

pressure with over 50% of moorland in „poor or suppressed‟ condition, and 70% 

at risk of change (ibid). The Monitoring Landscape Change project (Huntings 

Surveys, 1986) identified that 20% of British heather moorland was lost in 

England and Wales from 1947 to 1980. However grazing pressure has dropped 

in the last 10-15 years, as outlined in Chapter 2.3. This international importance 

adds a political dimension to moorland management, and has led to the 

argument that management of heather moorland should be focused towards 

conservation of moorland species and habitats over farming (Anderson and 

Yalden, 1981; Thirgood et al, 2000a; White and Lovett, 1999).  

A second approach to heather moorland management is for the 

purposes of grouse shooting, practiced on British moorland for over 200 years. 

Shooting is beneficial as it retains heather moorland and establishes a focused 

management regime (Thirgood et al, 2000a), as well as providing a means of 

financing management (Sotherton et al, 2009). On the other hand Thompson et 

al (1995, p.174) states “it is debatable to what extent grouse moor management 

actually enhances the nature conservation of moorlands”, which is true from two 

perspectives. The first is that an increasing desire for high density grouse 

populations has led to some cases of gamekeepers poisoning or illegally 

trapping legally protected birds-of-prey, hindering conservation goals for a 

number of rare and reintroduced species (Thirgood et al, 2000a; Whitfield et al, 

2003; Thompson et al, 2009). The second perspective is the presence of 

grouse in such dense populations and the impact that moorland management 
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tailored specifically to their needs has upon the populations of other breeding 

birds. However it has been shown that management of grouse moors, while 

hindering some bird species, does benefit others (Tharme et al, 2001).  

Management for grouse should be considered a benefit to moorland, as 

it provides financial support for moorland management, and some management 

on a consistent basis is better than either no management or mismanagement, 

both of which could be more detrimental to moorland habitats and species. 

Bardgett et al (1995) identified in their study of heather condition in Britain that 

areas in Wales and southwest England showed signs of damage, heather 

suppression and thinner vegetation density, attributed to overgrazing and 

mismanagement. However, in northern England where red grouse management 

is more prevalent heather moorland is healthier, with thicker heather cover and 

less damaged and suppressed vegetation. This is not to say it should be the 

sole focus, as integrated conservation projects have shown that it is possible to 

achieve a balance between grouse management and conservation 

management (Smith et al, 2001; Amar et al, 2004). Management for grazing 

and shooting are dependent upon each other; an equilibrium exists between the 

two that depends upon their relative profitability, and the balance between the 

two maximises profitability and sustainability (White and Wadsworth, 1994). 

However there has been a decline in the numbers of grouse on moorland, 

measureable since the 1940s (Robertson et al, 2001), which has coincided with 

a decrease in the available habitat (Thirgood et al, 2000b). The cause of this 

links with the third management focus for moorland: grazing and farming.  

Moorland is managed on an economic basis for grazing of livestock. 

Heather moorland is burned so that the vegetation canopy is removed and new 

shoots of grass and dwarf shrub may be grazed. In order to keep grazing 

material fresh and prevent poaching of moorland, landowners burn moorland on 

a rotation. This rotation inhibits natural vegetation succession by pioneer tree 

species through preventing maturity of shrub vegetation, and altering the 

nutrient availability and chemistry of moorland soil (Niemeyer et al, 2005; 

Mohamed et al, 2007). However, grazing has been cited as the cause of a 

decline in the total area of heather moorland in Britain, with overgrazing, 

mismanagement and poor burn planning leading to a dominance of grass 

moorland (Bardgett et al, 1995, Alonso et al, 2001), and damage to heather 
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(Hartley and Mitchell, 2005). This is an accurate criticism as the systems of 

headage payments (Chapter 2.3) lead to over stocking and over grazing of 

moorlands, and despite this being rectified, in some places is still perceived to 

be a problem (Dallimer et al, 2009). 

As a result some areas of moorland are under-grazed with regulations 

restricting over-grazing. Landowners argue that they should be able to use their 

land for economic gain, and if they can‟t it is unrealistic to expect them to be 

able to finance management to aid conservation (Hanley et al, 1998). It has 

been proven that appropriate levels of grazing is the most effective 

management tool for heather moorland (Pakeman et al, 2003), as it removes 

pioneer trees and shrubs and can increase the number of shoot apices in 

heather, reducing the production of woody material (Hester et al, 1991a). 

Under-grazing of moorlands can have as detrimental an effect on vegetation as 

overgrazing, as there is no economic incentive for farmers to manage moorland 

(Hester et al, 1991b).  

 These three moorland management objectives rarely occur in isolation, 

but an appropriate integrated approach can enable all three to take place 

without a detrimental effect upon each other (Smith et al, 2001). However it has 

been shown that preference of one management objective over another can 

and does act to the detriment of the less preferred option (Grant and Armstrong, 

1993). 

 

2.3 – Farming of Moorlands 

 There is pollen evidence of fluctuations and increases in the amount of 

moorland vegetation over the last 4-5000 years attributable to human activity 

and management (Dodgshon and Olsson, 2006), with woodland traditionally 

cleared and maintained as moorland for grazing of livestock since Neolithic 

times (Tucker, 2003). Pollen cores have shown that there have been declines of 

heather moorland since the seventeenth century attributable to high grazing 

pressure from sheep (Stevenson and Thompson, 1993), which has led to a 

conflict between conservationists and farmers. One of the more recent and 

severe causes of this problem was the Common Agricultural Policy (CAP) 
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headage payments, which gave an annual payment to farmers per head of 

grazing stock (EFRACOM, 2011). This was designed to increase the 

productivity and food sustainability in upland and marginal areas, which it did 

with the significant side effect of severe over-grazing of moorland. There was a 

loss of up to 18% of heather dominated in Scotland between 1940s and „70s 

(Thompson et al 1995), with a higher value than that for Exmoor over the same 

timeframe (Porchester, 1977).  

 Hill farming is a sector currently experiencing a number of serious 

problems, most notably a declining and aged workforce (the average age is 

currently over 60) with very few new entrants to the profession, a loss of skills 

and knowledge as the older generation retire from farming, and an income that 

is extremely low in comparison to other sectors (Lobley et al, 2005; ENPA 

2010). These issues are not recent developments, especially with regards to 

income and finance. Hill farmers tend to be dependent upon the subsidy 

payments and income support, such as livestock subsidies, HFA payments (Hill 

Farm Allowance), and more commonly agri-environment schemes (TFH, 2001). 

Therefore subsidy payments that encourage intensive stocking on moorlands 

can dramatically increase grazing pressure, exemplified by the 1980 European 

Community sheep-meat regime which caused a 40% increase in the in sheep 

numbers in England (Egdell et al, 1993). Numbers were then stabilised by the 

1992 MacSharry CAP reform, but at a historically high and unsustainable level 

(Lobley et al, 2005). This occurred in the UK while flock sizes were decreasing 

in a number of other mainland EU countries, and exemplifies the way in which a 

policy or initiative that is designed on a very large scale can have unforeseen 

and severe consequences on a specific region or habitat, in this case British 

moorlands.  

 The last two decades has seen decoupling of payments from production; 

the 1992 MacSharry Reforms removed market intervention and incentives from 

production. Reforms in 2000 and 2003 further removed support from 

production, to the extent that direct payments to farmers are now calculated 

according to the area of land farmed under the Single Payment System (SPS), 

rather than being directly linked to production (Tucker et al, 2010). The SPS 

(the current subsidy that upland farmers are dependent upon) encourages 

sustainable farming on a long term basis rather than getting as much out of the 
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land as possible. These changes mean that, for the most part, overstocking is 

no longer a problem, in fact it could be said that limits are too restrictive and 

moorlands are now under-grazed in some areas (discussed in Chapter 2.3). 

This reliance on subsidies and payments partly explains why farmers are 

reluctant to burn such small areas of moorland, as it risks jeopardising subsidy 

cross compliance and therefore risks fines and loss of payments (ENPA, 2010). 

 There are a number of factors affecting farming and grazing that are 

outside the bounds of regulation. One such issue is the spread of ticks and the 

diseases that they carry, such as Lymes disease (Lyme borreliosis), Louping ill 

(Ovine Encephalomyelitis), or tick-borne encephalitis (TBE) which have become 

a serious problem as tick populations have dramatically increased over the last 

30 years (Randolph, 2004). This increase has been experienced across Britain 

(Sheaves and Brown, 1995), and the causes are not clear, although inferred 

causes are a combination of climatic change and warming, and changes in 

legislation and practice of pesticides and parasite control, such as banning of 

organo-phosphate sheep dip in the 1970s. The diseases that ticks carry can be 

potentially fatal to livestock, and can certainly reduces their economic value 

(Milne et al, 2007), explaining why farmers are reluctant to put their stock on 

moorlands when it is less financially risky to keep it year round in sheds. 

 Another factor affecting grazing is the breed of stock; over the last two to 

three decades there has been a change from traditional local breeds of sheep 

and cattle to continental breeds (Bullock and Oates, 1998). This is in part due to 

the utility of farm sheds in which stock are kept over winter, which facilitates 

stocking of larger continental breeds (Dodgshon and Olsson, 2006). However 

continental breeds are less well suited to moorland grazing, with lower immunity 

to tick- and parasite- borne diseases, and are less hardy in severe weather and 

as such is it often necessary to supplement the diet. This is a self depreciating 

cycle, whereby continental breeds are kept off the moors and so are less well 

suited to moorland grazing, and so are kept off the moors.  
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2.4 – Exmoor National Park 

 Exmoor National Park has a wide variety of habitats and land types 

within a relatively small area, ranging from upland dry heath; to raised peat bog; 

to lowland coastal heath; to ancient Oak woodland valleys; all of which can be 

located within 1-2 miles of each other (Miller et al, 1984). The majority of 

Exmoor National Park is privately owned, with ENPA owning 7% of the land, 

and the National Trust owning 10%; the remaining 83% of the park belongs to 

farmers and private estates. This scale of private ownership outlines the 

importance within Exmoor of farmers and private landowners, and underlies the 

value with which ENPA holds its stakeholders and their interests.  

The landscape character of the park is extremely diverse, Figure 2.2 shows the 

9 Landscape Character Types and the 26 Character Areas. Lobley et al (2005) 

describes Exmoor as „soft upland‟, where flatter topography, good soil and mild 

climate made the area a target for „land improvement‟ in the 1960s and „70s, 

whereby moorland was ploughed, drained and converted into agricultural land. 

This was driven by a system of grants and a policy geared towards greater food 

self sufficiency, and led to conflict between farmers and conservationists trying 

to protect Exmoor‟s moorland; one of its defining characteristics (MacEwen and 

MacEwen, 1982). The 1977 Porchester Enquiry, set up to address the issue of 

„moorland improvement‟, identified that 4,900 ha of moorland had been lost 

between 1949 and 1976, with 1,380 ha at risk. This economic feasibility of 

turning moorland into agricultural land shows Exmoor‟s moorland is of a 

different nature to that of other British uplands and SDAs. This is mirrored in the 

vegetation of Exmoor.  

 Exmoor‟s moorland vegetation is unlike northern moorlands in 

composition and growth rate; the wet and mild climate (Miller et al, 1984) and 

milder winters result in a longer vegetation growing season. The climate and 

generally lower altitude also supports different vegetation communities than the 

more northerly English uplands, with Western Heath characteristic of some 

areas (Ulf-Hansen and Boyce, 1997) (Western Heath is characterised by a 

greater abundance of Bent Grasses (Agrostis spp.), Western Gorse, and 

Ericaceous heather in varying abundance (ibid)). These factors mean moorland 

vegetation such as heather grows at a higher rate than more northern uplands.



 

20 
 

Figure 2.2 – The Landscape Character Map of Exmoor and the Landscape Character and Area Types (ENPA, 2007). 
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It is also the case that burns on Western Heath and moorland with a high gorse 

content burn hotter than normal moorland burns, as gorse is a highly calorific 

plant (Howe et al, 1988). 

 Only two of the three main management objectives apply to Exmoor‟s 

moorland; conservation and farming, as grouse are no longer present on 

Exmoor. Grouse shooting was not widely practiced on Exmoor when they were 

present, with deer and fox hunting being more commonplace (Miller et al, 1984). 

However the RSPB „Exmoor Moorland Breeding Birds Survey‟ (Stanbury et al, 

2008) did not locate any grouse, with the last sighting in 2005. This means 

management conflict is more contentious than if all three objectives were 

present, as the economic incentive of grouse shooting is not available to aid 

management. This puts pressure on farming management, especially if 

conservation hinders grazing or is given a higher priority and limits the utilisation 

of moorland to the most sustainable level.  

 

2.5 – Regulation of Moorland Burning 

 Burning of heather moorland is regulated by Natural England, with the 

regulations updated in 2007 in „The Heather and Grass etc. Burning (England) 

Regulations 2007‟ (DEFRA, 2007). The key aspects of this legislation are: 

 The legal burning season in uplands is October 1st to April 15th, and in 

lowlands from 1st November to 31st March.  

 A landowner must not do any of the following during a single burning 

season, unless under license by Natural England; 

o Burn outside of the burning season. 

o Burn a single area larger than 10ha.  

o Burn a single area over 0.5 ha on a slope steeper than 45 degrees. 

o Burn in a manner that exposes more than 0.5ha of bare soil.  

 A farmer may not burn heather, rough grass, bracken, gorse or 

Vaccinium unless: 

o There are sufficient people and equipment to control and regulate the 

burn for its duration.  
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o All suitable precautions must be taken to prevent injury or damage to 

any adjacent land, or any person or thing on that land.  

 If Natural England feels that burning has been conducted in 

contravention of the regulation, a “burning notice” may be served, 

requiring all future burns for 2 years to be registered with Natural 

England.  

 Burning on SSSIs may only be conducted with consent from Natural 

England if burning has been listed as an “operation likely to damage”. 

 The Common Agricultural Policy Single Payment and Support (SPS) 

Scheme cross compliance regulations were altered to include 

compliance with burning regulations.  

These key points help to identify some of the issues that landowners and 

managers have with the regulations and that affect landowners‟ willingness to 

burn (discussed in Chapter 6.1). The English Nature Research Report 550 

(Tucker, 2003) reviewed the impacts of burning of heather and grasslands in 

the uplands and led to a DEFRA review of the Heather and Grass Burning 

Regulations and Code (Glaves and Haycock, 2005). Both documents reviewed 

the impact of burning upon biodiversity, soils and hydrology and made a 

number of concurrent recommendations, to be addressed in Chapter 6.9.  

Natural England (2007) produced guidelines to accompany the updated 

regulations which advise that the recommended height at which to burn heather 

is 20-30cm (ibid). This is the height at which recovery of the heather is quickest 

and most comprehensive; shorter than this and heather will not burn thoroughly; 

taller and recovery can be slow and incomplete, risking being out competed by 

other vegetation (Miller et al, 1984).  

There are limits on grazing on Exmoor, for example winter grazing is 

limited by the Exmoor Environmentally Sensitive Area (ESA) Scheme, which 

covers 80,615 ha, half of which includes Exmoor‟s uplands and moorlands 

(Natural England, 2002a). The high nature-conservation value of the Exmoor 

ESA is recognised by the presence of eight SSSIs, covering nearly a quarter of 

the ESA and much of Exmoor‟s moorland. The limits on grazing outlines that no 

cattle may be grazed over winter (1st November to 15th April), and sheep may 

grazed at a density not exceeding 1 ewe per hectare (Natural England, 2002b). 
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These limits are working to the extent that farmers and landowners now feel 

that their land is under-grazed (ENPA, 2010), as was made felt at a meeting of 

Exmoor farmers and landowners regarding Gorse and Scrub clearance, 

attended by the author (EHFP, 2011). 

 

2.6 – Heather Moorland 

 The vegetation communities that are the focus of this research are; „Sub-

montane dry dwarf-shrub heath‟; „Wet heath‟; and „Blanket and upland raised 

mire‟ (Backshall, 2001), and western heath (Ulf-Hansen and Boyce, 1997). Peat 

moorland is of great national and international importance, as it is a significant 

carbon sink and store, with blanket peatlands in northern latitudes accounting 

for roughly 50% of the total global soil carbon storage (approximately 1400 

billion tonnes) (Gorham, 1991), and 15% of the total blanket peat resource 

located in the UK. Tallis (1997) calculated that blanket peat covers roughly 8% 

of British uplands to a depth of several meters in places, but a significant 

proportion of this is at risk from gullying, drainage and hydrological changes 

(Yallop and Clutterbuck, 2009), with a larger proportion of peat moorlands lost 

to moorland „improvement‟ in the 1960s and „70s (Lobley et al, 2005). 

Controlled burning removes the vegetation fuel load, reducing the risk of vast 

illegal wildfires burning areas not desired to be burned, such as blanket peat 

bogs (as discussed in Chapter 6.2).  

 The structure of moorland vegetation has been proven to have a direct 

influence on the species and population densities of moorland wildlife. The 

example used here is with relation to bird populations, however the same 

principles are equally applicable to invertebrates (Boyce, 2004; 2006), 

mammals (Churchfield and Brown, 1987) and amphibians and reptiles (Bowles 

et al, 2006). A study by Pearce-Higgins and Grant (2006) showed that different 

species of moorland bird are associated with different structures of moorland 

vegetation; for example Red Grouse (Lagopus lagopus scoticus) and Stonechat 

(Saxicola torquata) favour a variety of vegetation height and structure, whereas 

Curlew (Numenius arquata) and Snipe (Gallinago gallinago) prefer homogeneity 

in vegetation cover, while Skylark (Arlaudia arvensis) and Golden Plover 

(Pluvialis apricaria) are strongly associated with very short vegetation cover, 
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especially grass and dwarf shrub. This indicates that there is a great variety of 

habitats in which moorland bird species thrive depending upon their 

evolutionary adaptations. Management of moorlands towards a specific goal, 

and with specific changes, will benefit certain species while it inhibits others, 

however management encouraging heterogeneity within vegetation structure 

and composition will benefit the greatest number and variety of species.  

 Grazing of livestock affects the structure, composition and condition of 

moorland, as does the breed of stock and the season in which grazing is taking 

place (Rook et al, 2004; Wallis De Vries et al, 2007). Grazing can act to affect 

the height of vegetation, both of grasses and dwarf shrubs, and can affect 

composition and structure of individual species (Hester et al, 1991a; Clarke et 

al, 1995a; 1995b). However the relative influences of grazing pressure and 

vegetation structure through burning (whether for grazing, grouse management 

or conservation) are all within the control of human management. The biggest 

factor that may affect future moorland vegetation and animal species, and which 

is out of the direct control of humans, is climate change.  

 Climate change has the potential to severely impact upon Britain‟s 

moorlands; to change vegetation composition and structure, increase wildfire 

risk, alter weather patterns, and through these affect animal species 

composition and population dynamics (Bale et al, 2002; Cavan and McMorrow, 

2009; Maltby, 2010). The potential changes in Britain‟s moorlands as a result of 

climate change covers a wide array of issues and scales, and as such while it is 

necessary to identify that it will change the current condition of moorlands, an 

in-depth analysis of the effects of climate change on moorlands is beyond the 

scope of this study. To give an example of the potential changes that may 

result, Tallis et al (1997) identified that by 2050 temperatures across Britain‟s 

moorlands are likely to increase by 0.8-2.0°C. This would result in an increase 

in the altitudinal limits of moorland species, which could squeeze specialist 

species into smaller, higher altitude habitats, or could remove their habitat 

altogether (Holden et al, 2007). Changing climate would also result in a change 

in management practices and regimes of moorlands, such as; burning rotations 

shortening to accommodate faster growth rates; and increases in pests and 

parasites such as ticks (Gilbert, 2010) making grazing of non-traditional stock 



Chapter 2 – Literature Review 

25 
 

less economically viable; and a loss of invertebrate habitat reducing the food 

sources of moorland birds.  

 

2.7 – Burning of Heather Moorland 

 Burning has varying impacts on hydrology, soil chemistry and carbon 

sequestration, for example; immediately following a burn, there are peaks in the 

Dissolved Organic Carbon (DOC) content and Nitrogen content of soil water 

and surface waters. However the increase in DOC is short lived and there are 

no long term changes (Clay et al, 2009), whereas burning does cause Nitrogen 

leaching into soil and surface waters, especially on large scale burns and 

shorter rotations, which has a serious impact upon the nitrogen content of 

surface waters and can act to acidify them (Pilkington et al, 2007). This shows 

how burning impacts upon the chemistry of the soil, removing vegetation which 

intercepts and utilises precipitation, causing leaching of soil nutrients to take 

place. Removing vegetation also prevents further nutrient deposition to the soil 

through decomposition, and thus keeps soil quality low, benefiting moorland 

species and inhibiting vegetation succession. These processes go some way to 

explaining how moorlands are maintained as low nutrient acid soils, and 

provides a mechanism by which acid bogs form, facilitating conditions in which 

peat is produced. 

 The effects that a burn has directly upon vegetation regrowth and 

recovery depends on a number of factors (Davies et al, 2010). The burn 

duration, whether a „cool‟ quick burn or a „hot‟ slow burn, will determine how 

much of the vegetation is removed, with a hot burn removing more material. 

The age of the vegetation determines regrowth, with seed establishment 

following burning of older stands of heather being very poor. The amount of 

litter on the ground will also affect the nature of the burn, as will the moisture 

content of the vegetation and litter. Additionally, Calluna seedling establishment 

is better following a hot burn where the soil is heated. These factors affect 

burning on an individual burn scale, but are also cumulative over a larger scale 

and timeframe. Therefore a combined approach varying the size, type and 

timing of the burn will induce the greatest heterogeneity in vegetation cover.  
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2.8 – Rationale of the Study 

Exmoor is small in size, and therefore sensitive to change, especially 

small cumulative changes that collectively can have a significant impact upon 

the landscape (ENPA, 2007). As outlined in Chapter 2.5, Natural England are 

restricting burn size on Exmoor to between 2-5 ha in order to establish a mosaic 

of small burns, so that over a 20-30 hectare area, there may be a patchwork of 

young, mature and ancient heath, establishing heterogeneity within the 

vegetation and increasing the „fringe‟ area (the boundary between different ages 

of vegetation. This is to benefit as many different wildlife species as possible, 

however regulation of burning is strict and the potential financial implications of 

not complying with regulations are too much of a risk for landowners, which 

means less burning of moorland is occurring.  

As outlined by ENPA (2010) landowners are dissatisfied with the current 

burning regulations and feel that they are not able to adequately manage their 

land. As such the point has been raised that there used to be large moorland 

burns (up to 20-30 ha) on Exmoor before burning came under regulation, and 

there is currently no recorded evidence that this was detrimental to wildlife. The 

question has been put forward as to why landowners are not now allowed to 

burn large areas now. The rationale is that large burns risk creating a 

monoculture with little structural diversity, and so a mosaic of small burns 

should be established. This is sound in principle, and northern moorlands 

managed for grouse have proven that it is possible when effectively 

implemented, however on Exmoor there is not enough burning being conducted 

to establish the mosaic structure, and therefore moorland is increasingly being 

encroached upon by scrub vegetation. This scrub encroachment is illustrated by 

the change in the breeding bird populations on Exmoor‟s moorland between 

1992-2008, and the increase in species that live in scrub, such as Dartford 

Warbler (Sylvia undata) and the local extinction of moorland bird species, such 

as Red Grouse (Lagopus lagopus scoticus) and Ring Ouzel (Turdus torquatus) 

(Stanbury et al, 2008).  

There has not been any definitive research into the impact of different 

sizes and types of burn upon Exmoor‟s moorland, or to see if large burns do 

indeed create a large area of the same height and maturity vegetation. 
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Therefore the rationale is presented for research into the effects of different 

sizes of burns within this diverse area, which will aid in establishing a baseline 

for future management of burning on Exmoor.  
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3 – Methodology 

This chapter outlines the methods used in data collection: 

1. Selection of the sites for study and data collection.  

2. Preliminary site visits assessing suitability for study.  

3. Calculating data points and mapping of transects.  

4. Fieldwork to collect the vegetation data.  

5. Interviews. 

 

3.1 – Research Questions 

These are developed from the two research objectives (Chapter 1.4) and 

aim to provide a specific analytical focus for the data.  

 

To answer the first objective; 

1. What is the growth rate of heather at the study sites on Exmoor?  

2. What are the implications of this growth rate for burn rotation on 

Exmoor‟s heather moorland? 

 

To answer the second objective; 

3. What do the individual site pairs tell us on a local scale with regards to 

vegetation recovery or local factors affecting vegetation recovery and 

quality? What do the site pairs tell us on a larger scale?  

4. Are there any noticeable differences in the vegetation quality between 

large burn sites and small burn sites? 

5. How does the age of the vegetation affect the quality? Is age the primary 

influence on vegetation quality?  
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To draw the research together in the context of the broader issues outlined in 

Chapter 2; 

6. Can it be reasonably inferred whether the current burning regulations are 

acting to the detriment of moorland vegetation quality?  

7. What are the main issues related to moorland burning in Exmoor? What 

solutions may be presented to these issues? 

 

3.2 – Site Selection Criteria 

To compare the difference between large and small burns, pairs of sites 

were used – one large and one small – located geographically close to each 

other and where possible of the same age. Sites were selected at a range of 

locations across Exmoor NP (mapped in Figure 3.1), which allows both direct 

comparison of large and small burns on a local scale, and also enables 

comparison on a larger, park-wide scale. 

When discussing the fieldwork, „site‟ refers to the pair of sites, and „burn‟ 

refers to the individual burns where data was collected.  

Variables that have been identified as affecting the growth, type and 

condition of vegetation (Davies et al, 2008; Davies et al, 2009; Davies et al, 

2010) at a site: 

 Age of vegetation / time left unburned. 

 Slope angle and aspect.  

 Grazing pressure. 

 Area/site drainage and soil moisture and nutrient content.  

 Type of burn – slow „hot‟ burn or quick „cool‟ burn.  

 Type of vegetation present when burned. 

 Prevailing wind and weather. 

 Nutrient availability. 

 Burn rotation. 
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Many of these variables cannot be easily measured or monitored for the 

sites (e.g. soil properties or the type of previous burn), therefore choosing pairs 

that are geographically close to each other aims to keep as many variables as 

possible the same.  

The pairs of sites were selected also to cover a range of burn ages, from 

1997 to 2007. This ensured that a range of vegetation growth rates was 

measured to produce an accurate and reliable value, as well as enabling a 

range of different vegetation conditions to be sampled. This selection method 

enabled Research Questions (RQ) 3, 4 and 5 to be answered.  

 

3.3 – Site Selection  

3.3.1 – Identification – Potential sites were identified using the ENPA GIS 

database, and mapping of „historic‟ burns between 1990-2011. However, burn 

mapping on the database is sparse before 2007, and while useful for the 

selection of four pairs, Tim Parish (National Park Ranger and burning specialist) 

was contacted to identify more sites.  

Eight potential pairs of burns were identified as suitable for study, mapped in 

Figure 3.1: 

1. Holdstone Down and Trentishoe Down 

2. Barna Barrow 

3. Cosgate Hill 

4. Brendon Common 

5. Mill Hill 

6. Black Hill and Rodhuish Common at Withycombe 

7. Molland Moor 

8. North Hill 

 

3.3.2 – Scoping the Sites – Preliminary site visits were conducted to assess if 

they were suitable for study, based on vegetation, any recent unknown or 

unmapped burns, and accessibility.  
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All sites were found to be appropriate for the study, with the exception of the 

pair of sites at North Hill. One burn was inaccessible due to the amount of 

European Gorse (Ulex europeaus) at the perimeter; over 2m tall in places 

(Figure A1). The second burn was more accessible, but at the top of a steep 

slope and the vegetation within made it inaccessible. This is the result of high 

nutrient soils producing fast growth of moorland vegetation species, and lack of 

grazing at the area.  
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Figure 3.1 – Map showing the distribution of sites across Exmoor National Park. 
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3.3.3 – Finalising the Sites  

Site justification – Seven pairs of sites were suitable for study. As well as 

providing data relevant on a large scale (used with the other sites) they also 

provide local scale information and comparisons with other pairs. The sites are: 

Site 1 – Holdstone and Trentishoe Down – Coastal heath – Three small burns 

which will provide an indication of vegetation on a coastal heath that is burned 

on a short rotation.  

Site 2 – Barna Barrow – Coastal heath – One large and one small burn, of 

differing ages. The smaller burn will indicate recovery rate locally.  

Site 3 – Cosgate Hill – Coastal heath – Two burns of legal size that have not 

been grazed since burning.  

Site 4 – Brendon Common – Upland heath – One vast wildfire burn, which 

covers grass dominated moorland and moorland bog, useful to see natural 

vegetation variation over a large area and recovery of burned moorland bog.  

Site 5 – Mill Hill – Upland heath – Two burns of illegal size on a well drained 

area. Natural variability and dissipated boundary will be shown over a larger 

scale.  

Site 6 – Black Hill and Rodhuish Common, Withycombe – Upland heath – The 

oldest burns, one of an illegal size and ungrazed, one smaller and grazed. 

Allows comparison with the guidelines as they are around the recommended 

burning age. 

Site 7 – Molland Moor – Upland heath – Again older burns, which will compare 

with the recommended burning rotation, and with Site 6. 

Figures 3.2 to 3.5 show the locations of the sites, giving an indication of their 

elevation, aspect, slope angle, and proximity to other sites. These comparisons 

allow Research Questions 3, 6 and 7 to be addressed.   

 

 

 



 

34 
 

Figure 3.2 – Site 1 – Holdstone Down and Trentishoe Down. 

 

© Crown Copyright and Database Rights 2011 Ordinance Survey 100024878, © Getmapping 2010 
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Figure 3.3 – Sites 2, 3, 4 and 5 – Barna Barrow, Cosgate Hill, Brendon Common and Mill Hill. 

 

© Crown Copyright and Database Rights 2011 Ordinance Survey 100024878, © Getmapping 2010 
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Figure 3.4 – Site 6 – Black Hill and Rodhuish Common, Withycombe. 

 

© Crown Copyright and Database Rights 2011 Ordinance Survey 100024878, © Getmapping 2010 
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Figure 3.5 – Site 7 – Molland Moor. 

© Crown Copyright and Database Rights 2011 Ordinance Survey 100024878, © Getmapping 2010 
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3.4 – Data collection 

Sites were accurately mapped, with the area and perimeter of each burn 

calculated. Vegetation data were collected using transects (Bibby et al, 1992; 

Thirgood et al, 1995) with the number of data points collected for each burn 

calculated based on: 

 Enough data points to cover the whole burn evenly – to collect a reliable 

data set for each burn.  

 A manageable timeframe for data collection – avoid having too many 

data points for each burn.  

 Size of burn – to avoid under- and over- sampling which would skew the 

results.  

The baseline number of data 

points collected was 35 for a burn 

less than or equal to 1 hectare 

(Table 3.6). Five additional data 

points were collected for each 1 

ha increase in the size of a burn. 

This approach ensured that an 

increase in burn size saw a 

relative increase in data points 

collected. A directly proportional 

increase in data points with burn 

size would have rendered small 

burns under-sampled in relation to 

large sites, and would have made 

large burns extremely time 

consuming to sample (Bardgett et 

al, 1995).  

The number of data points collected was calculated for each burn and transects 

were mapped using aerial photography, topography maps and knowledge from 

the preliminary site visits. When mapping the transects the distance between 

data points was taken into account, and this varies between burns depending 

on the size and shape of the burn and number of data points to be taken.  

Table 3.6 – The number of 
data points by burn size. 

Burn size Data points 

≤1 35 

≤2 40 

≤3 45 

≤4 50 

≤5 55 

≤6 60 

≤7 65 

≤8 70 

≤9 75 

≤10 80 

≤15 105 

≤20 130 

≤25 155 

≤30 180 

≤35 205 

≤40 230 

≤45 255 

≤50 280 

50+ 285 
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These criteria will form the basis for reliably answering all of the research 

questions.   

 

The primary focus of the transect mapping was to ensure data was collected 

evenly across the burn and that any small scale variations could be identified.   

Table 3.7 gives the details for each burn.  

Table 3.7 – Details of burn site size, age, data points and when data was 
collected. 

Number Size (ha) Last burned/age Data points 

collected 

Date sampled 

1a 2.36 2006 – 5 years 45 14/7/2011 

1b 2.01 2006 – 5 years 45 14/7/2011 

1c 2.42 2006 – 5 years 45 14/7/2011 

2a 8.83 2002/3 – 8/9 years 75 15/7/2011 

2b 1.73 2007 – 4 years 40 15/7/2011 

3a 6.76 2005 – 6 years 65 24/7/2011 

3b 2.61 2005 – 6 years 45 24/7/2011 

4a 48.01 2007 – 4 years 275 19+20/7/2011 

4b 5.12 2005 – 6 years 60 20/7/2011 

5a 13.81 2004 – 7 years 100 18/7/2011 

5b 11.72 2003 – 8 years 90 18/7/2011 

6a 19.61 1997 – 14 years 130 22/7/2011 

6b 4.58 1999 – 12 years 55 22/7/2011 

7a 15.03 1999 – 12 years 110 16/7/2011 

7b 3.75 1999 – 12 years 50 13/7/2011 

 

Figure 3.8 gives an example of the boundary mapping for a burn along with the 

information table (maps for each individual burn are included in the appendix, 

Figures A2-A14). The aerial photography (from 2008 or 2010) shows the visible 

boundary of the burn, and was used in the field for identification of the burn 

boundary.



 

40 
 

Figure 3.8 – Sites 3a and 3b – Cosgate Hill. Aerial photography – 2008. 
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3.5 – Fieldwork 

Permission for site access was gained from all landowners; followed by a 

two stage approach:  

A – Boundary assessment – The burn perimeter was walked to assess the 

nature of the boundary; whether a machine cut fire break, a natural fire break or 

natural dissipation of the fire. This is because dissipation at natural fire beaks 

gives a much longer fringe and interface with the neighbouring vegetation than 

a mechanically cut fire break.  

B – Vegetation survey – The transect line was set up and walked with data 

collected at regular intervals. A meter ruler was used to measure vegetation 

height, with a height reading taken for the species most abundant at that point 

(Clarke et al, 1995b). Readings were then taken for the species present within 

5cm of the ruler to ensure a representative overview of the vegetation present 

at the burn. Simply recording species directly in contact with the ruler could 

under- represent a number of the physically smaller species present in high 

numbers but low biomass, such as Common Tormentil (Potentilla erecta). 

Height measurements were taken to the nearest 5cm in order to simplify 

analysis of the average vegetation height (Bardgett et al, 1995). The height 

recorded was for the vegetation canopy, where the top of the stems were even 

and densest, rather than for the top of the tallest stems. This method of 

measurement was consistent for all burns.  

This approach was used to address RQ 3, 4 and 5, and thus support 

answering 6 and 7.  

Reference material used for vegetation identification were; Rodwell (1991a; 

1991b; 1992); ENPA (2001); Backshall, (2001); Keble Martin (1965).  
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3.6 – Interviews 

A number of interviews were conducted to aid with planning and 

formulation of the research, as well as discussion and interpretation of the 

vegetation data. The data collected from the interviews was primarily used in 

answering RQ 6 and 7.  

The interviewees were:  

 Simon Thorp – Director of the Heather Trust. 

 Fleming Ulf-Hansen – Advisor, Land Management and Conservation for 

Natural England. 

 Tim Parish – Ranger at Exmoor National Park Authority.  

 Emma Dennis – Landscape Officer at Exmoor National Park Authority.  

 Sarah Bryan – Natural Environment Manager at Exmoor National Park 

Authority.  

 Julian Gurney – Head Ranger for the National Trust for Exmoor West.  

The interviews were conducted either face to face or over the telephone as 

themed discussions on the issues (Robson, 2002) to allow the specialist 

knowledge of the interviewees to be drawn out. Interviews were fully transcribed 

to aid later analysis.  
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3.7 – Limitations 

Firstly the variables listed in section 3.2 cannot all be measured or known 

within the scope of this study. As outlined, the best compromise was to choose 

pairs of sites geographically close to each other to limit the variation between 

them. However it is not possible to measure or account for changes in any of 

the variables between the pairs of sites themselves. Therefore it cannot 

definitively be said how these may account for differences that may be identified 

between the sites. However it may be inferred which may have more of an 

influence.  

When scoping the fieldwork and data collection, it was decided not to use 

the Natural England „Vegetation Condition Grading System‟ (as found in the 

Natural England Upland Management Handbook, (Backshall, 2001)), as it 

would involve calculating vegetation cover for the key species at each burn. The 

necessary methods for calculating this (using a number of quadrats per area in 

conjunction with transects) were outside the bounds of this research. Therefore 

a gap in the data collected is the absence of a calculation of the vegetation 

cover for heather.  

With regards to site selection, the extent of historic burn mapping in the 

National Park GIS database was a limitation. While it was possible to select 

enough sites to get a reliable dataset, and the mapping exists so that the study 

is repeatable, there are not many sites other than those used that would suit the 

parameters of this study. Therefore a follow up study using different sites would 

require the acquisition of more burn mapping data potentially from Natural 

England, who keep records of all approved burns and known wildfires. 
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4 – Results 

This chapter presents the results of the vegetation surveys. These are in 

the form of a brief summary for each burn, and a table showing the age and 

average height of heather at each burn, which will aid with analysis  

 

4.1 – Vegetation Survey 

The data from the surveys was compiled into tables, from which 

summaries were written (Table 4.2) and the statistics (Table 4.3) were 

calculated. Table A15 presents a summary of the species that were identified 

through the fieldwork, and at which sites they were located. Table 4.1 below 

provides an example of the raw data tables from which the site summaries and 

growth rate summaries were compiled. Taken from the date for Site 1a. 

Table 4.1 – An example of the raw data collected.  

Site – 1a – Holdstone Down – 2.36ha – 2007 burn. 14/7/11 

Transect 
point 

Vegetation species Vegetation 
height (cm) 

Comments 

Site boundary – Straight lines of boundary and aerial photography suggest machine cut 
fire break.   

T1 

1 
Calluna 
Western Gorse 
Agrostis spp. 

25cm 
25cm 

 

2 Calluna 
Agrostis spp.  
Festuca spp. 

25cm 

3 Calluna 
Erica spp. 
Agrostis spp. 

20cm 
20cm 

4 Calluna 20cm 

5 W gorse  
Agrostis spp. 

20cm 

T2 

6 
Calluna 
W gorse 

15cm 
15cm 

7 Calluna 
W gorse 
Agrostis spp. 

25cm 
20cm 

8 Calluna 
Erica spp. 

25cm 
25cm 

9 Calluna 
Agrostis spp. 

20cm 

10 Calluna 
W gorse 
Agrostis spp. 
Festuca spp. 

30cm 
20cm 
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4.2 – Result Summaries 

This section sets out what was found at each site in terms of the type of 

boundary, dominant vegetation, and vegetation composition and condition. 

When discussing the results, the same terms are used as are defined in the 

Natural England Upland Management Handbook (Backshall, 2001). These 

terms are defined in Table A16.  

The site summaries were used as the basis for comparison of sites on a 

local and park-wide scale, and in establishing the vegetation quality at each 

site.  

Table 4.2 – Site summaries for all study sites. 

Site Summary 

1a 
Holdstone Down 
 
2.36ha 
2006 burn 
 
Average heather 
height – 20.5cm 

- Boundary – straight lines, machine cut fire break.  

- Vegetation – Dense cover, even height. 

- Very few bare patches of sphagnum or bare soil.  

- Calluna dominant, Western Gorse and Erica spp. abundant. 

Grass species present (predominantly Agrostis and Festuca 

spp.)  

- Grass locally abundant in south west corner of site (visible 

in Figure A2).  

- Soil – Thin and stony.  

1b 
Trentishoe 
Down 
 
3.24ha 
2006 burn 
 
Average heather 
height – 21.9cm 

- Boundary – Machine cut fire break, track southern side.  

- Vegetation – Less uniform height than 1a, greater range. 

- More patches of moss between clumps of heather (equally 

Erica spp. and Calluna) and western gorse.  

- Areas of thicker grass colonising moss.  

- Western end of burn crosses more recent burn, with woody 

dead stems, shorter vegetation and more moss.  

1c  
Trentishoe 
Down 
 
2.01ha 
2006 burn 
 
Average heather 
height – 22.6cm 

- Boundary – Machine cut break, uneven shape of burn and 

good regrowth means vegetation boundary well integrated.  

- Vegetation cover even, height increases downslope.  

- Very few bare patches of soil/sphagnum. Grasses (Molinia, 

Agrostis, Festuca spp.) present throughout.  

- Calluna more abundant than Erica spp., Western Gorse 

abundant, European Gorse at perimeter.  

- Wildflowers not numerous, Potentilla spp. most common.  

Site 1 Overview This area is burned on a short rotation, the data shows 

regrowth is even and quick, aided by short burn rotation. 

Heather is at a burnable height after only 5 years. 

2a 
Barna Barrow 

- Boundary – mixture natural fire breaks (road/tracks) and 

machine cut fire breaks from more recent burns.  
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8.23ha 
2002/3 burn 
 
Average heather 
height – 35.4cm 

- Vegetation – Taller on slopes (where 2002/3 burn didn‟t 

reach or burn thoroughly). Height range 20-80cm.  

- Western gorse abundant, Calluna dominant heather, Erica 

spp. more frequent on flatter hilltop. 

- Wildflowers, grasses, moss patches more frequent on the 

hill top. 

2b  
Barna Barrow 
 
1.71ha 
2007 burn 
 
Average heather 
height – 20cm 

- Boundary – Three sides machine cut, track on fourth. 

Vegetation well integrated at slope top.  

- Vegetation – younger than 2a, more patches of sphagnum, 

heather and gorse in clumps, shorter shrubs and grasses 

filling gaps.  

- Calluna dominant, Western Gorse abundant, Erica spp. 

common. Younger less dense dwarf shrub means more 

grass and wildflowers than 2a. Grasses present Agrostis, 

Festuca spp., Molinia.  

- Heath Milkwort present.   

Site 2 Overview The vegetation regrowth here is quick and even; 2a showing 

the vegetation condition that 2b will reach in 4 years. 

Regrowth rate of 2b matches Site 1 in rate and even cover 

over short period. 

3a  
Cosgate Hill 
 
6.76ha 
2005  burn 
 
Average heather 
height – 43.7cm 

- Boundary – Machine cut along western side (which fire 

jumped at south), tracks are fire breaks to south and north. 

Trees/woodland to east (with large amount of bracken).  

- Vegetation – Molinia dominant, Calluna, Western Gorse 

and Vaccinium common throughout. Erica spp. sporadic 

small stands.  

- Northern end dominated tall European and Western Gorse, 

tall Vaccinium bushes (inc. Cranberry), Birch trees.  

- Birch trees present throughout, height 60-230cm+. 

3b  
Cosgate Hill 
 
2.61ha 
2005 burn 
 
Average heather 
height – 46.2cm 

- Boundary – Eastern side machine cut, three sides natural 

breaks.  

- Vegetation – Molinia dominant, Birch trees present 

throughout (less dense and shorter than 3a). Calluna, 

Western Gorse abundant.  

- Trees, Gorse, Vaccinium extensive and dense across 

northern side.  

- Vaccinium less extensive than 3a, still prevalent. Erica spp. 

were present isolated stands.  

- Rhododendron cleared at site before burning 2005, present 

again at survey.  

Site 3 Overview This site has not been grazed since being burned, and as 

such Molinia is dominant, scrub encroaching, heather over 

40cm after only 6 years. The only young moorland site where 

trees identified. 

4a  - Boundary – Very long (burn illegal and uncontrolled, 
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Brendon 
Common 
 
48.01ha 
2007 burn 
 
Average heather 
height – 19.5cm 

vegetation boundary very well integrated). 

- Vegetation – Western end Calluna dominated, eastern end 

Molinia dominated, Vaccinium also present.  

- Central half of site moorland bog, associated vegetation 

species. Extensive dense mats Sphagnum and Polytrichum 

mosses, moorland bog wildflowers, Bog Asphodel, Galium 

spp. and Bog Willow Herb. Occasional Bog Pools.  

- Calluna at two dryer ends, not dense or even. Erica spp. 

present boggy ground.  

- Carex, Agrostis, Deschampsia spp., Molinia, Hare‟s Tail 

grasses abundant.  

4b 
Brendon 
Common 
 
5.12ha 
2005 burn 
 
Average heather 
height – 15.1cm 

- Boundary – Machine cut (fire jumped south western 

corner).  

- Vegetation – Calluna more abundant than Erica spp., 

Western Gorse.  

- Vegetation patchy, frequent patches Sphagnum.  

- Agrostis, Festuca spp., Molinia grass frequent.  

- Sphagnum starting colonised by dwarf shrubs. 

Site 4 Overview The huge site shows great variation – natural variability and 

dissipation of fire producing great heterogeneity at fringe – 

several habitat types close proximity. 4b slower regrowth of 

upland moors when compared Site 1.  

5a  
Mill Hill 
 
13.81ha 
2004 burn 
 
Average heather 
height – 25.1cm 

- Boundary – Illegal uncontrolled burn – boundary well 

integrated.  

- Vegetation – Calluna dominant, Gorse absent. Erica spp. 

present local patches.  

- Areas dense bracken, grass. Areas grazing shortened 

vegetation. Molinia present, Agrostis, Festuca spp. more 

frequent.  

- Great height variation, grazing southern side keeping 

vegetation short grass, some bare soil.  

- Sphagnum frequent despite well drained hilltop.  

5b 
Mill Hill – Outer 
Alscott 
 
11.72ha 
2003 burn 
 
Average heather 
height – 24.3cm 

- Boundary – Combination natural and machine breaks, 

natural dissipation. Vegetation well integrated.  

- Vegetation – Calluna dominant, Molinia more prevalent 

than 5a, grass species frequent. Grasses denser western 

side. Erica spp., Vaccinium frequent. 

-  Vegetation height more consistent than 5a. Gorse absent. 

- Sphagnum frequent despite well drained hilltop.  

Site 5 Overview The two illegal burns show variation in heather height due to 

their size and from grazing, and integration at the fringe is 

good, with natural fire breaks and dissipation.  

6a 
Black Hill, 

- Boundary – Whole site bounded mechanically cut breaks of 

recent burns.  
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Withycombe 
 
19.61ha 
1997 burn 
 
Average heather 
height – 67.7cm 

- Vegetation – Tall across site, taller on slopes. Vegetation 

dense consistent blanket, not collapsing under own weight.  

- Calluna, Western Gorse dominant, Vaccinium abundant, 

European Gorse, Bracken on slopes. Erica spp. occasional.  

- Sphagnum present, thick mats throughout, especially on 

hilltop, with Polytrichum, Cladonia spp.  

- Grass species occasional, mostly Molinia.  

6b 
Rodhuish 
Common, 
Withycombe 
 
4.58ha 
1999 burn 
 
Average heather 
height – 4.98cm 

- Boundary difficult to identify. Track on southern side, 

recently fire break part of northern side.   

- Vegetation – Gorse dominant, Vaccinium, Calluna, Molinia, 

bracken abundant.  

- Site grazed, explaining wide range of height/type, and 

Molinia abundance.  

Site 6 Overview Significant variability in vegetation cover and height at both. 

Grazing has marked effect on 6b, 6a is starting to be 

encroached by scrub, (pine trees identified). On 

recommended rotation average height over double that of 

northern moorlands.  

7a 
Molland Moor 
 
15.03ha 
1999 burn 
 
Average heather 
height – 55.5cm 

- Boundary – Natural fire breaks, combe eastern side, 

dissipation on others. Frequent small wildfires next to road.  

- Vegetation – Calluna dominant, Molinia, bracken, 

Vaccinium, Potentilla spp. abundant.  

- Calluna tall, not always dense, occasionally collapsing 

under own weight.  

- Combe dominated dense bracken, Calluna beneath 

bracken canopy, occasional stands very tall European 

Gorse.  

- Where Calluna collapsing, makes room for grass, 

Vaccinium, wildflowers.  

- Sphagnum, Polytrichum spp. moss abundant throughout.  

7b 
Molland Moor 
 
3.75ha 
1999 burn 
 
Average heather 
height – 56.3cm  

- Boundary – Tracks all sides.  

- Vegetation – Calluna dominant, tall, woody collapsing 

occasionally. Bracken, Molinia abundant, tall, dense. 

Western gorse frequent, occasional very tall European 

Gorse. 

- Sphagnum, Vaccinium and Potentilla spp. frequent, 

abundant. 

- As 7a, Calluna canopy collapsing making room wildflowers, 

grasses, Vaccinium. 

Site 7 Overview Variability in vegetation cover, severe threat from bracken at 

both sites. Heather beetle significant problem, with attacks 

within mile have killed all the heather on East Anstey.  
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The table below presents the statistical data from the vegetation surveys.  

Table 4.3 – Statistics from the raw data.  
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1a 5 2.36 20.5 20 4.5 20 10 30 

1b 5 2.01 21.9 20 6.9 30 10 40 

1c 5 2.42 22.6 20 4.1 20 15 35 

 

2a 8 8.83 35.4 30 13.7 60 15 75 

2b 4 1.73 20 20 5.1 25 5 30 

 

3a 6 6.76 43.7 45 7.7 30 30 60 

3b 6 2.61 46.2 40 9.4 40 25 65 

 

4a 4 48.01 19.5 15 7.2 45 5 50 

4b 6 5.12 15.1 15 4.7 20 5 25 

 

5a 7 13.81 25.1 20 7.7 35 5 40 

5b 8 11.72 24.3 20 4.6 20 15 35 

 

6a 14 19.61 67.7 70 12.7 70 40 110 

6b 12 4.58 49.8 50 15 90 15 105 

 

7a 12 15.03 55.5 60 13.9 75 25 100 

7b 12 3.75 56.3 70 16.6 70 15 85 

 

 Standard deviation – Indicates the range of heights around the average, 

therefore indicating height variation (higher standard deviation shows 

greater variability). This may be used in conjunction with the height 

range.  

 Modal height – If Average and Modal height are within 20% of each 

other, it may be inferred that the vegetation is consistent. 
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5 – Analysis 

This chapter will analyse the data and results with relation to the specific 

objectives and research questions that are relevant to Exmoor and which are 

relevant to the burning regulations and guidelines. Discussion of the results with 

relation to the wider topic and issues addressed in the literature review will 

follow in Chapter 6.  

 

5.1 – Heather Growth Rates on Exmoor 

RQ 1. What is the growth rate of heather at the study sites on Exmoor? 

Average growth rate of heather (for the three species listed in Chapter 

1.1) was calculated for each study site, presented in Figure 5.1.  

Figure 5.1 – Graph showing heather age against average heather height.  
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This graph shows that a positive relationship between the age of a site 

and the average height of heather. The R2 value of 0.7443 indicates that the 

trend line accounts for 75% of the variability of the data, signifying a strong 

relationship between the two and that the trend line can predict either variable 

to a 75% certainty.  

From the results it appears that heather on Exmoor‟s coastal lowland 

heath reaches a height of 20-30cm in 4-8 years, based on findings at Sites 1, 2, 

and 3. On the upland moorlands the rate is slower, taking 7-10 years, based on 

findings at Sites 4 and 5.  

 

5.2 – Heather: Age vs. Maturity 

RQ 2. What are the implications of this growth rate for burn rotation on 

Exmoor‟s heather moorland? 

The growth rate outlined above, while accurate and reliable, is too 

simplistic to use for determining burn rotation on Exmoor. As illustrated, heather 

at some sites on Exmoor may only be 15cm tall, or up to 45cm tall (such as Site 

3). However as outlined in Table 4.2, Site 3 has not been grazed since burning 

in 2005, which highlights the importance of local influences upon vegetation 

growth. This leads on to one of the main issues with calculating growth rate and 

burn rotation on Exmoor, which is whether or not height of heather denotes 

structural maturity. 

 Mature heather here is taken as a consistent canopy of heather between 

20-50cm in height, which is not collapsing under its own weight and which 

would experience good strong regrowth following burning, whereas over mature 

or ancient heather will struggle to re-establish itself after burning (Thompson, et 

al, 1995; Davies et al, 2008; 2010). 

One of the main observations of heather growth and cover, illustrated at 

Sites 1, 2b and 4b, is that while heather that is 5-6 years old may be 20-30cm 

tall in places, vegetation cover is not necessarily even. Based on fieldwork 

observations and existing literature (Davies et al, 2009; 2010) heather recovery 

and regrowth on dwarf shrub dominated heath follows a pattern: 
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1. Dwarf shrub shoots come through in low density as small plants.  

2. As shrubs grow and spread with more shoots coming through, mosses 

and grass occupy the bare soil between shrubs.  

3. As dwarf shrub plants mature and grow larger they occupy the gaps 

previously occupied by mosses and grasses (on Exmoor this takes 

roughly 5-7 years).  

4. As the gaps are filled, dwarf shrub species start to develop a blanket of 

vegetation that out competes grasses, while mosses survive below the 

canopy.  

In northern Britain heather growth is slower and reaches 20-30cm over 

the course of 15-20 years, however by this point it will also have reached the 

stage where there is a blanket or consistent canopy of dwarf shrub. In Exmoor 

due to the faster growth rate heather reaches a height of 20-30cm before it has 

developed a consistent canopy, while the gaps between shrubs are still being 

colonised. This leads to the question of whether a height of 20-30cm is the 

correct height at which to burn Exmoor‟s heather moorland?  

 It is recommended that an age and structure profile be used to aid 

burning management. Using the site summaries and the condition of heather at 

a number of sites, it is possible to say that the fourth stage of the regrowth 

model is reached on Exmoor after roughly 8 years (based on the findings at Site 

2a, 5a and 5b).  

However it could be the case that burning „immature‟ heather on Exmoor 

at a height of 20-30cm may help to increase heterogeneity in the vegetation. 

Tim Parish outlined in an interview (Parish, 2011) that burning heather at that 

height, when there is not a blanket of vegetation, would mean that not all of the 

vegetation burned. For example, burning a 5 ha area of 6 year old heath, 1.5 ha 

may remain unburned. This would mean within that site after 6-7 years of 

growth, there would be patches of ancient heath 12 years old (similar in 

structure to Sites 6 and 7), thoroughly integrated into the rest of the vegetation. 

This is based upon his personal experience dealing with controlled and illegal 

burns on vegetation of this height. However, it has not been proven in a 

controlled setting and as such would be extremely useful to use as a case study 

to see if this result can be produced. 
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 The implications of these findings for the burning rotation and for the 

guidelines and regulation of burning on Exmoor, depend on whether burning of 

„immature‟ heather can be proven in a controlled and repeatable setting not to 

burn entirely. If so, a rotation of 5-8 years could increase heterogeneity within 

heather moorland. If not, then a rotation of 8-10 years may be suggested, as at 

this height heather is mature enough that regrowth will not be slow, incomplete, 

or at risk of being out competed.  

 

5.3 – Vegetation ‘quality’ 

The next three research questions deal with vegetation quality, and as 

such it is necessary to define what is meant by the term within the frame of this 

research. Without direct animal species data to link with the vegetation data it 

cannot be definitively said how vegetation quality affects wildlife at the study 

sites, however it can be reasonably inferred using previous research and 

established ecological principles.  

Vegetation „quality‟, in terms of heather moorland, is taken as:  

 The health of the vegetation – e.g. has it suffered a heather beetle 

attack; is it too tall and collapsing under its own weight; is it recovering 

slowly from a previous burn and being out competed by other species? 

(Bardgett et al, 1995; Thompson et al, 1995).  

 Whether the vegetation is being out-competed by invasive species, such 

as Molinia or European Gorse (Marrs et al, 2004; Liley, 2005). 

 Whether there is an encroachment of pioneer tree species advancing the 

natural vegetation succession.  

Vegetation „quality‟ in terms of its suitability to support wildlife is 

dependent upon the species in question. In general terms it is taken to mean 

variation within the vegetation, in terms of height, species composition and 

species variation, over a given area. This general term is used because 

diversity within the vegetation structure will benefit a greater number of 

moorland species than creating a structurally homogenous area aimed at a 

small number of specialist species (Backshall, 2001). However vegetation that 

is well suited for supporting moorland invertebrate, bird or mammal species will 
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not suit species that prefer scrubbier vegetation. Any vegetation change over a 

specific area will be to the detriment of the species that are reliant upon that 

habitat, but to the benefit of the species that inhabit the new type of vegetation 

(Buchanan et al, 2006; Pearce-Higgins and Grant, 2006).  

Species or management focus for moorlands is a subjective matter – e.g. 

some might say scrub development on moorland is positive because it supports 

and benefits a greater total number of species than heather moorland 

(Backshall, 2001). Others however might say that moorland should be 

preserved for the habitat it provides to certain nationally rare invertebrate 

species, such as the High Brown (Argynnis adippe) and Heath Fritillary 

(Melitaea athalia) butterflies (ENPA, 2001). Here an objective stance is taken, 

and the suitability of vegetation to support wildlife is taken as meaning the 

suitability of moorland and heathland to support those species which are reliant 

upon, and traditionally found in, heather moorland. A reduction in the area of 

heather moorland would mean a reduction in the habitat upon which these 

species are reliant. It is however accepted that this view will not be shared by 

all. 

 

Figures 5.2-5.3 illustrate and quantify the relationships between the data 

in Table 4.3. Table 5.4 below illustrates what each site shows in relation to the 

other. 
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Figure 5.2 – Graph showing relationship of site age and vegetation variability.  

 

Figure 5.3 – Graph showing relationship of site size and vegetation variability. 

(The values for site 4a have been excluded from this graph, as the size of the 

site was anomalously large for compared to the other sites studied, which 

skewed the data).  
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Table 5.4 – Table showing the individual factors that were found to affect or be present at each site. 

Table 5.4 – Matrix showing the characteristics shared by all of the study burns.  
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1a 5 2.36 20.5 X X X    X  X   

1b 5 2.01 21.9 X X X    X  X   

1c 5 2.42 22.6 X X X    X   X  

2a 4 8.83 35.4 X X X   X   X   

2b 8 1.73 20 X X X    X X X X  

3a 6 6.76 43.7 X  X    X X X   

3b 6 2.61 46.2 X  X    X X X   

4a 4 48.01 19.5 X X  X X X   X   

4b 6 5.12 15.1 X X  X   X     

5a 7 13.81 25.1    X X X   X X  

5b 8 11.72 24.3    X X X   X X  

6a 14 19.61 67.7    X X X  X   X 

6b 12 4.58 49.8    X  X  X   X 

7a 12 15.03 55.5    X X X  X   X 

7b 12 3.75 56.3    X  X  X   X 
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RQ 3. What do the individual site pairs tell us on a local scale with regards to 

vegetation recovery or local factors affecting vegetation recovery and quality? 

What do the site pairs tell us on a larger scale?  

There are a number of key assertions that can be made on a local and 

Exmoor-wide scale from the data collected. These are: 

 Vegetation regrowth follows the pattern outlined in Chapter 5.2.  

 Vegetation is not dominated by one particular species until it has reached 

a certain age/maturity, when species such as grass may be 

outcompeted.  

 Growth rates are faster on coastal heath.  

 Growth rates and recovery from burning are faster on short rotation 

areas.  

 Larger burns show natural variation in vegetation height across the study 

area.  

 Vegetation structure does not relate to the size of an individual burn, but 

is more dependent upon other variables that affect vegetation 

composition, such as location within Exmoor.  

 Lack of grazing has a clear affect upon vegetation composition and 

condition, with increased grass, scrub and tree presence.  

 Integration of vegetation boundary is more comprehensive at natural fire 

breaks. 

 

RQ 4. Are there any noticeable differences in the vegetation quality between 

large burn sites and small burn sites? 

It cannot definitively be said from these results that the size of a burn 

affects the quality of vegetation. As Figures 5.2 and 5.3 illustrate, age has a 

greater influence on diversity within vegetation structure than size. This is 

indicated by the R2 values of the data trendlines; the values for age against 

heather height, range and standard deviation are all around the 70% confidence 

that the line fits the data, indicating a strong positive correlation; however R2 

values for size against the same criteria are between 10-20%, indicating a very 

poor fit and therefore lack of correlation. There is a weak positive relationship 
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between the size and range and standard deviation, supporting the 

observations from the vegetation surveys that there is a degree of variability in 

large burns sites.  

Importantly, the data does not show that there is a greater degree of 

variability in site structure at small sites. While this has not been argued as the 

case (height and structure variability is argued to come with a number of small 

burns over time) it does indicate that the size of site has little affect on the 

height variability of vegetation, suggesting that other factors have a greater 

influence.  

 

RQ 5. How does the age of the vegetation affect the quality? Is age the primary 

influence on vegetation quality?  

Age can be seen to have a significant impact upon the variability and 

quality of vegetation at a site. A greater range is seen at older sites as heather 

starts to mature and becomes woodier, it allows room for other species, such as 

Vaccinium, or moorland grasses to grow and become established. While age 

cannot be definitively stated as the primary influence on vegetation quality, the 

data correlation, raw data and observations from fieldwork do allow it to be 

highlighted as a highly significant factor.  

 Based on observations during fieldwork, site summaries and Table 5.4, 

the factors that are considered to have the most significant impact upon 

vegetation composition, height and structure variability, and thus quality are: 

 Age 

 Altitude 

 Length of burn rotation 

 Grazing pressure 

 Boundary type and integration with neighbouring vegetation.  

 Soil depth, nutrient and moisture content.  

 

The final two research questions deal with the results in the context of the wider 

arguments and issues outlined in Chapter 2, and are answered in Chapter 6.  



Chapter 6 – Discussion 

59 
 

6 – Discussion 

 The final two research questions are to be answered by the following 

discussion, which frames the results in the context of the issues outlined in 

Chapter 1.  

RQ 6. Can it be reasonably inferred whether the current burning regulations are 

acting to the detriment of moorland vegetation quality?  

 There are a number of discussion points that highlight the impact of 

burning regulations on Exmoor. The issues outlined below can act to decrease 

structural diversity within vegetation, decrease or limit active management of 

moorlands, or impede upon the ability of moorland animal species to find habitat 

and to reproduce.  

 

6.1 – Landowner Willingness to Burn 

 The first issue is the willingness and ability of landowners to burn 

moorland. As mentioned in Chapter 1.1 landowners feel that they are not able 

to adequately burn their moorland as the regulations are too restrictive and the 

financial risks of accidental illegal burns are too great (ENPA, 2010). As 

established in Chapter 2.3 hill farming is dependent upon subsidies and 

financial support; the time and manpower cost of burning a small area 

combined with the risk of financial penalty if a burn were to exceed 10ha and 

the appropriate precautions were not deemed to have been taken, means it is 

too risky for farmers to burn on a wide enough scale to include all of the land 

that they desire to burn on their annual rotation. Tim Parish (2011) outlined that 

a controlled burn of, for example, four hectares would require over eight people 

to manage; looking after rights of way and actual management of the fire, as 

well as the use of the „supercat‟, an 8000 litre six-wheel-drive water-bowser 

used to douse fire if it gets out of control, without which more people may be 

needed. For farmers to gather the manpower and equipment to do this is 

expensive and impractical (ibid; ENPA, 2010). This is cited by ENPA as a 
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reason less of Exmoor‟s moorland is being burned, and goes some way to 

explaining the lack of study sites additional to those used (outlined Chapter 3.7).  

 To quantify the amount of land that would need burning annually; 

research questions 1 and 2 indicate that burn rotation based on current 

knowledge is 8-10 years. Therefore landowners should be looking to burn 

between 1/8 and 1/10 (12.5% to 10%) of their burnable land annually. If a 

landowner has 500ha of moorland, and 30% is set aside for conservation 

purposes (as outlined below in Chapter 6.9.4) then 350ha of land needs burning 

on rotation. If this is on the above rotation, then 35-44ha needs burning each 

burning season, which would be 10 individual burns based on the size of burn 

that Natural England has been allowing. This is an unrealistic amount of land to 

burn based upon the cost of conducting and managing a burn. Tim Parish 

identified that when managing two burns for the case studies that are part of the 

second research focus for ENPA (outlined in Chapter 1.2) a 2 ha burn took as 

long to complete as a 17 ha burn. 

 

6.2 – Wildfire Risk 

 The risk of financial penalty is exacerbated by the increased risk of 

wildfires on moorland not managed on an adequate scale. With increased 

wildfire risk the consequences of fire jumping the fire break and spread rapidly 

over a huge area is great. Simon Thorp (Director of the Heather Trust) 

highlighted with moorland burning “...it‟s not a case of if, but when” – if burning 

is not managed then it will eventually happen unmanaged. The issues of 

wildfires (Davies et al, 2008; Thorp, 2011) are: 

 They can occur on a massive scale (May 2011 a wildfire on Molinia 

moorland on The Chains in Exmoor covered an area of 275ha), which 

removes food and habitat over a vast area, heavily impacting upon less 

mobile species. 

 They can therefore result in large areas of homogenous vegetation 

structure rather than well managed heterogenous heathland. 

 They can occur out of season during the breeding season of ground-

nesting birds, or of the egg-laying season of rare invertebrates.  
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 They can spread to areas that should not be burned, such as peat 

moorland.  

 Unfavourable wind conditions can produce slow „hot‟ burns removing all 

vegetation at the site exposing bare soil, increasing the risk of soil 

erosion, or colonisation by undesired vegetation species.  

 They can burn into areas of ancient heathland that have been 

intentionally left out of the burning rotation. 

Increased wildfire risk can therefore pose a significant threat to the 

quality of vegetation and to the wildlife that occupies it. Another problem from 

wildfires and illegal burning of moorland is that it transfers the cost of burn 

management from the landowner to the authorities that deal with wildfires, 

namely the Fire Service and ENPA, both government organisations. If 

incidences of illegal wildfires were reduced, management costs to authorities 

would be reduced.  

The size of Site 4a and data collected there illustrates the negative 

impact of such a large burn. While there was a great variety of vegetation 

species and communities, the diversity is not justifiable compared to the total 

area of habitat that was lost. It can therefore be inferred that while there are 

benefits to burning larger areas, (e.g. encouraging natural variability and 

heterogeneity across a site) this is only a benefit up to a point (between 20-30 

ha), after which the area of habitat and food source lost is too great.  

 

6.3 – Physical Impact of Fire Breaks 

 Machine cut fire breaks are highly visible and uncharacteristic on the 

moorland landscape, however a more serious issue is their potential as 

pathways and access routes by livestock, the general public and vehicles. Fire 

breaks are more accessible than dense vegetation, encouraging the 

establishment of pathways which, due to slope angle and precipitation, risk 

being gullied and incising into soils, draining peat moorland (Dennis, 2011; 

Parish, 2011). This presents a significant issue, especially as there are projects 

currently in place in Exmoor attempting to block artificial drains and encourage 

peat formation and restoration of moorland mires (Mills et al, 2010). Soil incision 
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and drainage risk is not a risk when natural fire breaks and burning techniques 

are used.  

6.4 – Grazing Restrictions 

 One of the most significant impacts upon vegetation quality is as a result 

of the restrictions that have been placed on grazing of moorlands. Grazing has 

been shown to have both a negative impact on vegetation quality (Bardgett et 

al, 1995; Clarke et al, 1995b) and a positive impact (Hester et al, 1991a) 

dependent on grazing pressure. However as Tim Parish identified, burning and 

grazing of moorland are inseparable, and on there is no benefit to burning 

moorland if it is not followed by grazing. The presence of such high density of 

scrub and Birch trees at Site 3 show that it can be more harmful to moorland to 

burn without grazing than not burning. This highlights a catch-22 whereby 

moorland is burned to mitigate the fire risk to buildings or wildlife (as was the 

case with Site 3), but if grazing is possible subsequently, Molinia and trees can 

occupy and dominate the moorland, of which Molinia has a higher fire risk than 

dwarf shrub (Marrs et al, 2004).  

 Grazing following burning has been shown as the most effective 

management tool for heather moorland (Pakeman et al, 2003), and is also one 

of the cheapest when part of a well managed rotation. However the incentive for 

management is compromised by overly-restrictive grazing limits, especially in 

the absence of grouse shooting as a financial aid or motivation for 

management. This lack of management incentive and ability is one of the 

primary causes of the increase in the height of Exmoor‟s moorland vegetation 

and the increased presence of scrub (ENPA, 2010). It also puts a restriction on 

potential income for landowners as it removes a means by which stock can be 

grazed.  

 

RQ 7. What are the main issues related to moorland burning in Exmoor? What 

solutions may be presented to these issues? 

The points listed above are also factors affecting the amount and 

practice of burning on Exmoor and as such go some way to answering RQ 7. 

Further issues related to moorland burning are; landscape impact of patchwork 



Chapter 6 – Discussion 

63 
 

burns, the restrictive nature of protected area status, and Exmoor‟s vegetation 

composition. 

6.5 – Vegetation Composition 

 The composition of Exmoor‟s moorland is a primary factor affecting 

burning. Growth rate and the speed at which trees and scrub can become 

established is exemplified by Sites 3 and 7. However it is the composition of the 

vegetation that plays a key role. Western heath has a high gorse content, which 

can encourage scrub growth if left unburned for too long (Ulf-Hansen and 

Boyce, 1997). The climate and soil conditions that led to the development of 

western heath also allow rapid growth of scrub, particularly European Gorse, 

which was located within or at the perimeter of 5 of the 7 study sites, and 

rendered one potential study site inaccessible. Management of moorland must 

be tailored to the vegetation composition and characteristics, or it could result in 

mis-management of moorland to its detriment.  

 

6.6 – Protected Areas 

 A significant control on burning and grazing is the protected status of 

large areas of moorland. As described in Chapter 2.3 ESA prescriptions limit 

winter grazing of moorland, and are tied in with the SSSI status of some 

moorland areas. Sarah Bryan (2011) outlined that nearly all of Exmoor‟s 

moorland has SSSI status, and as such any burning to be conducted (where 

burning has been listed as an activity like to cause damage) may only 

commence with the permission of Natural England (2007). On heather 

moorland this is restricting the processes of burning and grazing that produced 

the species composition and structure of the area originally given SSSI status, 

sometimes to its detriment. This is illustrated by expensive management 

techniques being employed to remove scrub vegetation such as European 

Gorse which is dominating what was previously moorland (Liley, 2005).  
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6.7 – Landscape Impact of Small Burns 

 Landscape is an extensive issue, and as such full exploration of 

landscape impacts of small moorland burns compared to large ones are outside 

the scope of this study (hence being a research focus for ENPA, Chapter 1.2). 

However, it is an issue that must be acknowledged, as the impact of small patch 

burns on moorland is different from that of large burns. Exmoor‟s moorland a 

defining characteristic features (MacEwen and MacEwen, 1982; Ulf Hansen and 

Boyce, 1997) and has a high landscape value (ENPA, 2007; Dennis, 2011). 

Emma Dennis (ENPA Landscape Officer) outlined that small patchwork burns 

are out of keeping with the traditional moorland image and stand out on the 

landscape when compared to larger traditional burns, which follow natural fire 

breaks and dissipation of fire. One of the main features that stands out is the 

mechanically cut fire break, which can be visible for a number of years following 

the burn and are in contrast with the traditional rolling „purple hills of Exmoor‟ 

(MacEwen and MacEwen, 1982). 

 

6.8 – Types of Burn 

 The regulations and good practice guidance outlines „hot‟ burns and the 

practice of back burning (burning against the wind to have a slower fire) as 

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 hot 

burn (Davies et al, 2010), and Julian Gurney (2011) identified that varying burn 

type would increase variation in vegetation recovery and regrowth, encouraging 

heterogeneity. Careful attention must be paid when burning taller heather, such 

as Sites 6 and 7, to ensure recovery of heather and dwarf shrub species is not 

inhibited. It may be the case that hot burns of older heather aid recovery and 

prevent loss of heather moorland (Burch, 2008; Davies et al, 2010).  

Additionally there are benefits to „hot‟ burns that expose bare soil; one 

example is that common cow wheat (Melampyrum pratense) grows on bare soil, 

and is a primary food source of the Heath Fritillary catterpillar (Melitaea athalia), 

a nationally rare and scarce species found only on Exmoor (Boyce, 2004).  
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6.9 – Solutions 

Additional to the issues outlined above, there are future threats to 

moorland processes (and therefore management practices) from; climate 

change, increasing tick numbers and the diseases they carry, loss of traditional 

local livestock breeds, a declining and ageing workforce (as identified in 

Chapter 2.3), and consideration will need to be given to these in future 

management.   

There are a number of potential solutions to the issues facing moorland 

management. As mentioned in Chapter 2.5 the Natural England review of the 

impacts of heather burning (Tucker, 2003), which was followed by a similar 

DEFRA review (Glaves and Haycock, 2005). Both made a number of 

recommendations prior to updating of the legislation. The key recommendations 

from the reviews: 

 Development of specific burning management plans for all areas, 

especially SSSIs.  

 Avoid burning peatland habitats, including wet heath and blanket bog, 

unless there is a clear conservation benefit.  

 Minimise wildfire risk, especially in areas of high biodiversity importance.  

 Avoid burning stands of old heather due to low regeneration capacity.  

 Encourage structural diversity by leaving selected areas permanently set 

aside from burning rotation. 

 Consider shortening the spring burning season to avoid risks of 

uncontrolled wildfires during dry conditions. 

 Review areas identified in the burning regulations as no-burn areas and 

assess the wider impacts of excluding these areas. (A similar view was 

expressed by Julian Gurney with regards to burning of slopes over 45 

degrees).  

Based on data collected from vegetation surveys, interviews, and these 

recommendations there are a number of solutions to the above issues that may 

benefit burning practice and moorland management in Exmoor.  

 

 



Chapter 6 – Discussion 

66 
 

6.9.1 – Increasing the limit on burn size 

 The primary solution based upon the results and the wider issues around 

burning of heather moorland on Exmoor is that burning needs to be made more 

economically viable for landowners to do. Increasing the size of burns permitted 

to landowners would increase the area of moorland manageable with the same 

manpower and resources. The results have shown that the size of a burn is not 

the primary control on vegetation structure within an area. This solution would 

enable a greater area of moorland to be managed, therefore allowing 

encouragement of vegetation heterogeneity over a wider area.  

 

6.9.2 – Increase grazing density 

 The impact overgrazing had upon moorlands is unquestionable and there 

is a vast amount of literature outlining how and why it happened. However on 

Exmoor moorland is under-grazed due to the restrictions upon protected areas, 

as highlighted in interview by Tim Parish, Julian Gurney, and Sarah Bryan. 

Increasing over-winter grazing could encourage more local and traditional 

breeds to be grazed. Keeping stock on moorland year round is one of the best 

ways to increase resistance to ticks and tick borne diseases (Milne et al, 2007; 

Gurney, 2011). Increasing grazing density can provide an additional economic 

incentive for moorlands to be appropriately managed, as well as utilising 

grazing as a management tool. 

 

6.9.3 – Increase awareness of burn management planning 

Julian Gurney identified that many landowners are mistrustful of Natural 

England and the way they implement burning regulation. However he personally 

had a very strong relationship with Natural England with regards to agreeing 

burn management plans and cited the mistrust that existed was due to a lack of 

communication from both sides involving the planning and agreement of burn 

management. It could therefore be helpful to aid communication and develop 

relationships between landowners and Natural England and establish a positive 

relationship over burn management. ENPA and partner organisations could act 
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as a medium to establish good relations between landowners and Natural 

England for burning and wider management of moorland.  

 

6.9.4 – Conservation set-aside 

One of the solutions to the conservation and grazing conflict is the setting 

aside of moorland excluded from burning rotation, to be allowed to become 

ancient heath, as described by Julian Gurney (2011). 30% of National Trust 

moorland in Exmoor is left unburned to become ancient heath. This acts as a 

natural barrier preventing livestock grazing at the tops of the cliffs that form 

Exmoor‟s coastline, providing habitat for species that prefer taller heath 

vegetation, such as Stonechat (Saxicola torquata). This goal is supported by 

Natural England, as it means that while (in theory) the majority of moorland may 

be part of the burning and grazing rotation, there is still mature, tall woody 

heathland for those species that thrive in that environment. If all landowners 

were to follow this policy, any increase in burning and grazing on Exmoor would 

still not impact upon the significant area of mature and ancient heath habitat.  

 

6.9.5 – Burning season 

 The current burning season is clearly defined in the regulations, and the 

2005 DEFRA review of burning regulations (Glaves and Haycock, 2005) 

identified that data from the BTO (British Trust for Ornithology) indicated the 

breeding season of moorland ground nesting birds would not be affected by the 

burning season running to April 15th (Moss et al, 2005).  However, the factors 

that generate a longer growing season in Exmoor may also cause moorland 

birds to nest earlier than in northern moorlands. Therefore shortening the 

burning season could decrease the risk of wildfires affecting nesting birds, but 

should be done in conjunction with wildfire mitigation.  
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6.9.6 – Mitigating wildfire risk 

It may be advisable to use the time at the end of the burning season to 

identify the areas of moorland most susceptible to wildfires and conduct 

controlled burns to reduce the wildfire risk and therefore the risk to breeding 

birds and invertebrates. There have been a number of years recently where a 

very dry winter and spring (as was the case in 2009/10 and 2010/11) has led to 

very dry moorland and a number of wildfires after the end of the burning 

season. Increasing the upper limit on burn size would also decrease the risk 

from uncontrolled wildfires.  
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7 – Conclusion 

 This research has provided an area-specific profile of the impacts of 

large and small burns on heather moorland vegetation quality, with regards to 

species composition and vegetation height and structure. The bulk of 

knowledge of heather moorlands is based upon northern English and Scottish 

moorlands, which have a slower vegetation growth rate and are managed for 

the cultivation and shooting of grouse. The regulations on moorland burning are 

based upon this knowledge from northern uplands but are designed to cover all 

of England.  

The regulations and the goal of establishing a mosaic of vegetation 

structures is not working as a moorland management tool in Exmoor, because 

moorland burning is not happening on a large enough scale and moorlands are 

being encroached by scrub. This has led to Exmoor National Park Authority 

setting up a number of case studies into the impact of different moorland burns 

on vegetation, wildlife and overall management, of which this research is a part.  

The first objective of this research was to find a reliable figure for the 

growth rate of heather on Exmoor through conducting vegetation surveys at a 

number of locations throughout the National Park. A rate of heather growth to a 

height of 20-30cm was identified as being 4-8 years on Exmoor‟s coastal heath, 

and 7-10 years on Exmoor‟s upland moorland. This is far shorter than the 15-20 

years found on uplands in Northern England and Scotland and highlights the 

unique nature of the heather moorlands found on Exmoor.  

The second objective was to determine whether large moorland burns 

are more detrimental to wildlife than small burns in their ability to support 

wildlife. The data indicated that size is not a primary control on vegetation 

structure, but rather that age of heather and location within the park are more 

influential. This then indicates that increasing the legal limit on the size of 

moorland burns would not harm wildlife through creating a homogenous 

vegetation cover, but rather would allow a larger area of moorland to be 

managed on a burning rotation, increasing the total area in which structural 

heterogeneity may be induced and managed.  
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The discussion in Chapter 6 has outlined the ways that regulation of 

moorland burning is having a detrimental impact upon the quality of vegetation 

in Exmoor, especially when addressed in conjunction with the other factors 

affecting moorland vegetation quality and burning management. The 

recommendations listed deal with a number of these issues and attempt to cater 

to the unique nature of Exmoor‟s moorland, however they cannot be as effective 

as possible if used in isolation. Therefore the overall recommendation is made 

for the establishment of a specific moorland management plan that incorporates 

all of the recommendations made in Chapter 6.9.  

 

7.1 – Exmoor-Specific Moorland Burning Plan 

 The most effective management of Exmoor‟s moorland would come 

through a burning plan specific to the area that would allow the unique 

vegetation composition and growth rates on Exmoor to be fully accounted for.  

By engaging both local landowners and the regulatory authority a 

positive working relationship could be developed. This would allow specific 

management of areas that are most in need of it, or of areas with high 

biodiversity importance, to be conducted to the highest level. Utilisation of 

grazing as a management tool would benefit all parties. An area specific plan 

would allow identification of areas where increased grazing would be either 

detrimental or beneficial, and allow management accordingly. Increasing the 

legal limit on burn size would allow moorland management on a large enough 

scale to halt and potentially reverse encroachment from scrub. Increasing burn 

size in conjunction with a concerted effort to mitigate wildfire risk would act to 

protect moorland wildlife by reducing wildfires during the breeding season, 

which could also benefit from shortening the spring burning season.  

 

7.2 – Additional Research 

 The research goals of ENPA listed in Chapter 1.2 will provide a 

comprehensive overview of the state of moorlands and moorland management 

in Exmoor. The actual value for the decrease in area of moorland burned 
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annually will be useful to quantify as it will indicate the scale of change in 

moorland burning over the last 15-20 years. The area specific case studies will 

also provide a key comparison to the data collected in this research with 

regards to the impact on vegetation of large burns compared to small burns 

(measured from the time of burning). The accompanying invertebrate surveys 

will also provide an important assessment of the impact on invertebrates. 

However, as outlined in Chapter 5.2 research into the amount of vegetation 

burned when burning „immature‟ heather on Exmoor would be extremely useful 

in identifying the possibility of encouraging heterogeneity in vegetation structure 

through burning on a very short rotation.  

 

7.3 – Final Statement 

The current burning regulations are not working effectively on Exmoor 

due to the fast vegetation growth rate, the unique vegetation composition and 

the disincentives to grazing. This is exacerbated by the absence on Exmoor of 

grouse from which financial support for moorland management may be gained. 

This research provides a reliable assessment of the growth rate of heather on 

Exmoor, and provides evidence that increasing the legal size limit for moorland 

burns would not be harmful or detrimental to vegetation height and structure, 

due to the natural variability found across a larger area.  

Moorland burning was being practiced for hundreds of years on Exmoor 

before it came under regulation, and led to the vegetation and wildlife 

assemblages that the regulations are now trying to protect. However it seems 

that these same regulations are in some areas acting to the detriment of the 

vegetation and therefore wildlife that they are there to protect. Changes need to 

be made to make management and grazing of moorland in Exmoor more 

economically viable, otherwise scrub and grass moorland will continue to 

encroach upon heather moorland habitat, and Exmoor‟s purple hills risk being 

lost.  
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9 – Appendix 

The material provided in the appendix is provided as reference material 

to support the main text. 

 

9.1 – Definitions and Abbreviations 

BTO    - British Trust for Ornithology 

Exmoor NP   - Exmoor National Park 

ENPA    - Exmoor National Park Authority 

Headage payments  - A series of CAP payments that calculated  

financial subsidy per head of stock that a 

farmer owned, and led to severe overgrazing 

of moorlands in Britain. 

Heath or   - Moorland that is dominated by dwarf shrub 

Heathland     vegetation, e.g. Lowland heath, lowland   

moorland dominated by heather and western 

gorse. 

Heterogeneity  - Variation in the height and structure of  

vegetation within an area.  

Homogeneity   - Uniformity in the height and structure of  

vegetation within an area.  

LFA    - Less Favourable Areas, generally taken to be  

all land above the 300m contour in the map 

by Natural England (2001). 

Mature heather   - A consistent canopy of heather between 20- 

50cm in height, which is not collapsing under 

its own weight, and which would experience 

good strong regrowth, whereas over mature 
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or ancient heather will struggle to re-establish 

itself after burning (Thompson, et al, 1995; 

Davies et al, 2008; 2010). 

Moorland    - Generally defined as the open areas within  

the LFA (Natural England, 2001) 

NVC     - National Vegetation Classification 

Poaching of moorland -  Overgrazing and degradation of vegetation on  

a small local scale, usually from high stock 

density on a small area (Backshall, 2001). 

RQ    - Research Question 

SDA     - Severely Disadvantaged Area, as defined by  

Natural England (2009) 

Scrub    - Taller moorland vegetation, such as  

European Gorse or pioneer tree species, 

such as Birch trees, which characterise the 

advancement of the natural vegetation 

succession towards deciduous woodland. 

Uplands   - There is no set definition used by Natural  

England or DEFRA, however it is generally 

taken to mean all land included in the LFA, as 

defined by Natural England (2001).  
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Figure A1 – The height of European Gorse at North Hill. 

 



 

86 
 

Figure A2 – Site 1a – Holdstone Hill. Using 2008 aerial photography. 
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Figure A3 – Site 1b – Trentishoe Down. Using 2008 aerial photography. 
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Figure A4 – Site 1c – Trentishoe Down. Using 2008 aerial photography. 
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Figure A5 – Sites 2a and 2b – Barna Barrow. Using 2008 aerial photography. 
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Figure A6 – Sites 3a and 3b – Cosgate Hill. Using 2008 aerial photography. 
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Figure A7 – Site 4a – Brendon Common. Using 2010 aerial photography. 

 

T1 T2 

T3 

T4 T5 T6 T7 T8 T9 T10 

T11 

T12 

T13 

T14 

T15 

T16 

T17 

T18 

T19 

T20 

© Crown Copyright and Database Rights 2011 

Ordinance Survey 100024878, © Getmapping 2010 

© Crown Copyright and Database Rights 2011 

Ordinance Survey 100024878, © Getmapping 2010 



 

92 
 

Figure A8 – Site 4b – Brendon Common, Malmsmead Hill. Using 2010 aerial photography. 
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Figure A9 – Site 5a – Mill Hill, Outer Alscott. Using 2008 aerial photography. 
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Figure A10 – Site 5b – Mill Hill. Using 2008 aerial photography. 
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Figure A11 – Site 6a – Black Hill, Withycombe. Using 2010 aerial photography. 
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Figure A12 – Site 6b – Rodhuish Common. Using 2008 aerial photography. 
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Figure A13 – Site 7a – Molland Moor. Using 2008 aerial photography. 
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Figure A14 – Site 7b – Molland Moor. Using 2008 aerial photography. 
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Table A15 – Table showing the species that were identified during the 

vegetation surveys, and the sites at which they were located.  

Table A15 – Vegetation species identified during site surveys. 

Latin Name Common Name Reference 
name  

Sites present 
at: 

Heather Species 

Calluna vulgaris Heather (Ling) Calluna 1a, 1b, 1c, 2a, 2b, 
3a, 3b, 4a, 4b, 5a, 
5b, 6a, 6b, 7a, 7b 

Erica cinerea  Bell Heather (Fine-
leaved heath) 

Erica spp. 1a, 1b, 1c, 2a, 2b, 
3a, 3b, 4a, 4b, 5a, 
5b, 6a, 6b, 7a, 7b 

Erica tetralix Cross-Leaved Heath Erica spp. 1a, 1b, 1c, 2a, 2b, 
3a, 4a, 4b, 5a, 5b, 
6a 

Gorse Species 

Ulex europaeus European Gorse European Gorse 1c, 2a, 2b, 3a, 3b, 
4b, 6a, 6b, 7a, 7b 

Ulex galii Western Gorse Western Gorse 1a, 1b, 1c, 2a, 2b, 
3a, 3b, 4b, 6a, 6b, 
7a, 7b 

Vaccinium species 

Vaccinium spp. inc. 
V. myrtillus  
V. oxycoccus  
V. vitis idaea  

Vaccinium bush, inc. 
Bilberry, Whortleberry  
Cranberry 
Cowberry 

Vaccinium 1a, 1b, 1c, 2a, 2b, 
3a, 3b, 4a, 5a, 5b, 
6a, 6b, 7a, 7b 

Bracken 

Pteridium aquilinium Bracken Bracken 1c, 2a, 3a, 4a, 5a, 
5b, 6a, 6b, 7a, 7b 

Grass species 

Agrostis spp. inc. 
A. canina  
A. canina var.montana, 
A. setacea 
A. stolonifera 
A. tenuis 

Bent Grass, inc. 
Velvet Bent 
 
Bristle-leaved Bent 
Creeping Bent 
Common Bent 

Agrostis spp. 1a, 1b, 1c, 2a, 2b, 
3a, 3b, 4a, 4b, 5a, 
5b, 6a, 6b, 7a, 7b 

Carex spp. inc. 
C. curta  
C. dioica  
C. elongata  
C. echinata  
C. limosa  
C. nigra  
C. ovalis  
C. pilulifera  
C. pulicaris  

Sedge Grass, inc. 
Pale sedge 
Dioecious sedge 
Elongated sedge 
Star sedge 
Mud sedge 
Common sedge 
Oval sedge 
Pill sedge 
Flea sedge 

Carex spp. 2a, 4a, 4b, 5a, 5b, 
6a, 7a, 7b 

Deschampsia spp. inc. 
D. setacea  
D. flexuosa  
D. cespitosa  

Deschampsia inc. 
Bog Hair Grass 
Wavy Hair Grass 
Tufted Hair Grass  

Deschampsia 
spp. 

2a, 4a, 4b 

Eriophorum vaginatum Hare‟s tail Grass Hare‟s tail Grass 4a 

Festuca spp. inc. 
F. ovina  
F. tenuifolia  

Fescue Grass, inc. 
Sheep‟s Fescue 
Awnless Sheep‟s 
Fescue 

Festuca spp. 1a, 1b, 1c, 2b, 3b, 
4a, 4b, 5a, 5b, 7b 

Molinia caerulea  Purple Moor Grass Molinia 1b, 1c, 2a, 2b, 3a, 
3b, 4a, 4b, 5a, 5b, 
6a, 6b, 7a, 7b 

Nardus stricta  Mat Grass Mat Grass 4a, 7a 

Sieglingia decumbens  Heath Grass Heath Grass 4a 
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Trichophorum cespitosum  
Or Scirpus cespitosus 

Deer Grass  Deer Grass 4a, 6a, 6b, 7a, 7b 

Wildflowers 

Epilobium palustre Bog Willow Herb Bog Willow Herb 4a 

Galium spp. inc. Most 
commonly G. saxatile  

Heath Bedstraw Galium spp. 7a, 7b 

Hydrocotyle vulgaris Marsh Pennywort Marsh 
Pennywort 

4a 

Melampyrum pratense Common Cow Wheat Common Cow 
Wheat 

6a, 6b 

Narthecium ossifragum Bog Asphodel Bog Asphodel 4a  

Polygala serpyllifolia Heath Milkwort Heath Milkwort 2a, 2b, 4a 

Potentilla spp.  
P. erecta  
P. anglica  

Tormentil, inc. 
Common Tormentil 
Procumbent cinquefoil 

Potentilla spp. 1b, 1c, 2a, 2b, 3a, 
3b, 4a, 4b, 5a, 5b, 
6a, 7a, 7b  

Rubus spp. Broad genus including 
most commonly; 
Bramble, Blackberry 
and Raspberry.  

Rubus spp. 3a, 3b, 6b, 7a 

Moss Species 

Cladonia spp. Cladonia Moss Cladonia spp. 6a 

Polytrichum spp. Haircap Moss Polytrichum spp. 4a, 5a, 6a, 7a, 7b 

Sphagnum spp. Sphagnum Moss Sphagnum spp. 1a, 1b, 1c, 2a, 2b, 
3a, 3b, 4a, 4b, 5a, 
5b, 6a, 6b, 7a, 7b 

Trees 

Betula spp. inc. 
Betula nana  
Betula pendula  
Betula pubescens  

Birch Tree, inc. 
Dwarf Birch 
Silver Birch  
Brown Birch 

Birch Tree 3a, 3b 

T2   3a, 3b  

Pinus spp.  Pine tree Pine tree 3b 
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Table A16 – The definition of terms and abundance used in site summaries. 

Taken from Natural England 2001.  

Table A16 – Definition of terms for vegetation abundance and 

distribution. 

Abundance Definition 

Dominant A single species which prevails over other species in 

terms of the ground cover of a stand of a particular 

habitat. 

Abundant Found regularly throughout a stand of a particular 

habitat and contributing significantly to the ground 

cover of that stand (>5% cover). 

Frequent Scattered plants or small clumps of plants found 

regularly throughout a stand (found on at least one in 

every three footfalls when walking through 

vegetation) and making a modest contribution to the 

ground cover of that stand (<5% cover). 

Occasional Scattered plants found on less than one in three 

footfalls and generally not making a contribution to 

the ground cover of that stand. 

Rare No more than a few individual plants or clumps of a 

species recorded in a stand. 

Distribution  

Widespread Widely distributed throughout a stand. 

Local Restricted to particular areas or parts of a stand. 

 


