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Introduction
This pack was written by Dr Lauren Gough and Dr Amy Rogers (OPAL East Midlands, University of Nottingham).  It is free to use for teaching purposes and additional electronic copies can be downloaded from www.OPALexplorenature.org/heathlandresources.  This pack contains materials to support an investigation into the heathland habitat, one of our most endangered and fragile habitats.  It is primarily aimed at students studying KS5 Biology Geography and Environmental Studies.

The main aim of this resource is for students to understand some of the conflicts surrounding land use in the UK – particularly the conflicts between economic incentives, society, and environmental conservation.  The resource also provides a practical introduction to the complexities of managing habitats, with a focus on managing heathland.  
The resource involves class based activities without the need to organise a field trip.  The resource is divided into four ‘stand-alone’ activities (see table below).  You do not need to complete all four activities.  

	Section
	Title
	Brief description

	Activity A 
	Housing vs. Heathland
	Decision-making exercise. Fictional role play exercise to explore the societal and environmental conflicts surrounding the pressure to build more housing on green-belt land (in this case, heathland). 

	Activity B
	The Rufford Incinerator
	Research and reasoning exercise.  Students use the case study of the Rufford Incinerator to weigh up the need for waste management (societal) and habitat conservation (environmental).

	Activity C
	Trading Habitats
	Comprehension and discussion exercise. Conflicts are not just between society/economy and the environment, but also occur within the environment sector.  Many heathlands are being created in areas currently occupied by coniferous plantations. Students are encouraged to compare the advantages/disadvantages of these habitats.  

	Activity D
	Managing Heathland
	Problem solving and discussion exercise. There are several techniques for managing heathlands. Students will explore some of these techniques and consider how they may be used at different sites.


A separate resource introducing students to heathland habitats is available from Open Air Laboratories (www.OPALexplorenature.org).  It is recommended that this resource (or aspects of this resource) is used to introduce the students to the heathland habitat before beginning this resource.  

Resources Available

PowerPoint presentation – describes the current status of heathland in the UK, using Dorset as a case study.  Tests and activities are included to provide interactive elements.  

Activity A (Housing or Heathland) – Background information and role play characters.  

Activity B (Rufford Incinerator) – Background information and research questions.

Activity C (Trading Habitats) – Background information and newspaper articles.  

Activity D (Managing Heathland) – Information about relative advantages and disadvantages of different heathland management techniques, 
Curriculum Links

	OCR GCE Biology 

	Unit F215: Ecosystems and Sustainability (A2) 
	Populations and sustainability 

	
	Measure the effect of a changing abiotic factor on the distribution and/or abundance of an organism.  

	
	Assess the limitations of ecological investigations.


	AQA GCE Environmental Studies 

	Unit 1:  Wildlife Conservation (AS)
	How humans threaten wildlife – habitat change and destruction.

	
	Conservation methods – habitat management and conservation.

	
	UK Habitats – introduction to UK habitats and threatened habitats in the UK.

	Unit 1:  Life Processes in the Biosphere (AS) 
	Change in ecosystems. 

	
	Abiotic factors. 

	Unit 1: Land Resources (AS)
	Land use conflicts – the competition for land resources in the UK

	Unit 3: Pollution (A2) 
	Atmospheric pollution 


	AQA GCE Geography 

	Unit 2:        Geographical Skills

Unit 3: Contemporary Geographical Issues, Option 3:Ecosystems: Change and Challenge  
	Investigative, cartographic, graphical, ICT and statistical skills.
The relationships between human activity, biodiversity and sustainability. 
The management of fragile environments.

	
	


	Edexcel GCE Geography 

	Unit 3 Contested Planet – Biodiversity Under Threat
	Biodiversity threats 

	
	Managing biodiversity – the role of different players.


	OCR GCE Geography 

	Unit F762 Managing Change in Human Environments – Managing rural change
	The environmental issues associated with rural change 

	Unit F763 Global Issues - Ecosystems and Environments Under Threat
	In what ways are physical environments under threat from human activity

	
	How can physical environments be managed to ensure sustainability.


Background

What are lowland heathlands?

Lowland heathlands are open habitats, found less than 300m above sea level, and are usually dominated by heather and different species of grass. Shrubs, such as gorse, are frequently present in addition to scattered trees such as birch and pine. Bracken often becomes a pest species within heathlands. Lichens, fungi and mosses are common on the ground. 

Heathlands are typically associated with sandy, acidic, low nutrient soils. Heathland sites may be large open areas or small fragmented patches within a woodland habitat. Heathlands are rare habitats and many are classified as Sites of Special Scientific Interest (SSSI). This means particular care must be taken to avoid damaging sites and you must have land owner permission to carry out any activities on site. 
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Where did they come from and where are they going!

Historically, many heathlands are the result of humans clearing the landscape for agriculture and timber. If left unmanaged, many would gradually undergo succession to form a forest. Many heathlands are managed carefully to maintain them as a heathland. Common management techniques include grazing or mowing to control the percentage cover of grass, rolling or chemically treating bracken to remove it, and tree removal. 

What lives there?

Heathlands contain many species that are endangered or threatened. They are extremely important habitats for spiders and one of the only habitats in the UK that can contain all six of our native reptile species. Particular risks associated with heathlands in some areas include the possibility of encountering adders. A number of critically endangered birds are associated with heathlands, including nightjars.  Some heathland birds are ground nesting and it would be best to avoid carrying out field trips to a site if birds are nesting there. Disturbance could result in them abandoning their nest.

What’s threatening this rare habitat?

Heathlands have declined rapidly over the last century. For example, Nottinghamshire is thought to have lost over 96% of its heathland during the last 250 years (Clifton and Keymer, 2009).  Heathland is a priority habitat and many landowners are working actively to create more heathland habitats. Threats to heathlands include loss due to human activity (e.g. building housing estates), damage through inappropriate use (e.g. by dirt bike riders and rubbish tippers) and pollution. 

Nitrogen pollution

The main form of pollution threatening heathlands is nitrogen pollution. Nitrogen pollution is pollution caused by nitrogen containing compounds. Nitrogen-pollutants include 

· Nitric Oxide (NO) and Nitrogen Dioxide (NO2) – collectively known as oxides of Nitrogen (NOx)  

· Ammonia (NH3) 

Nitrogen pollution is a consequence of human activity e.g. NOx from burning fossil fuels, and NH3 from agricultural practices. 

The amount of readily available nitrogen in the environment would naturally be a highly conserved cycle and normally nitrogen would be a limiting resource in different habitats. Over the last 300 years the amount of available nitrogen has shown huge increases due to an increase in fossil fuel burning and the development of the Haber-Bosch process to fix nitrogen in the air. The effect of nitrogen pollution on the environment is the subject of ongoing research. Nitrogen pollution is thought to have an effect on human health, reacting with haemoglobin in the blood, decreasing the function of the thyroid gland and causing Vitamin A deficiencies. Nitrous oxide is an important greenhouse gas and is thought to be contributing to climate change. The deposition of nitrogen into ecosystems can also affect the way that plants grow. To some plants it acts as a fertiliser and promotes growth. Other plants can become more sensitive to drought, frost and insect attack.  

In heathland habitats, an increase in nitrogen is thought to promote the growth of fast growing species such as grass, bracken and bramble which then out-compete heathland specialists such as heather. 
References
Clifton, S.J. and Keymer, R.J. (2009).  The Lowland Heathlands of the English East Midlands.  Pp 48 – 62 Lowland Heaths: Ecology, History, Restoration and Management.  Journal of Practical Ecology and Conservation Special Series, No. 5. 

Notes on Activities and Classroom Discussions

The introduction PowerPoint includes several points for class discussion. There are some suggestions to help lead these discussions below:
	

	Classroom Discussion - What impact might the predicted increase in population (and housing have on Dorset’s heathland?


Impacts could include
· Greater pressure on the heathland as more people use it. 

· Increased risk of trampling, fire, predation by cats etc.

· Larger number of cars in the area will potentially increase (nitrogen) pollution which could increase the fertility of the soil allowing scrub, bracken and birch trees to invade;

· Direct loss of heathland due to conversion for housing?

	

	Classroom Discussion - How could you minimise/manage the impact the increase in population might have on Dorset’s heathland?



Ideas could include:

· Education of local people about the importance of heathland;

· Build clear paths to try to stop people trampling vegetation;

· Provide improved green spaces elsewhere to try to reduce pressure on the heathland.

To manage the pressures on Dorset’s heathland resulting from development, the Interim Planning Framework (IPF) was established.  

The IPF aims to reduce the impact of development on the heathland by:

· Preventing development within 400 m of a heathland; 
· Charging developers £1034 for every flat and £1724 for every house that they gain planning permission for; 
· Using the money raised to divert pressure away from heathland by: improving other recreation sites, purchasing new open space as an alternative to heathland, increasing the number of heathland wardens and educating locals about the value of heathland. 
To explore some of the conflicts between urban developments and heathland conservationists please complete Activity A and/or Activity B.  
Activity A: Heathlands and housing

This activity aims to get students thinking about the conflicts between societal needs (i.e., housing) and nature conservation, using a fictional proposed housing development in Mansfield as a case study.  A PowerPoint containing a map of the proposed development in relation to a heathland Site of Special Scientific Interest (SSSI) has been provided.  

This activity has been adapted from ‘Case Study 3: Heath and Health – A Wildlife Habitat in Dorset’.  Available at www.rtpi.org.uk/download/1966/Dorset-Heathlands.pdf

Articles about an actual case study involving a proposed housing development on Talbot Heath can be found on www.bournemouthecho.co.uk/. 
Activity B: Rufford Incinerator

This activity aims to get students thinking about the conflicts between the need for waste management and nature conservation.  The PowerPoint contains a ‘hidden’ slide (slide 28) showing the location of the proposed Rufford Energy Recovery Facility in relation to three SSSI heathland sites.  

The following websites may be useful:

Details of the public inquiry and planning applications for the facility:

· www.nottinghamshire.gov.uk/home/environment/planningmatters/homepage-newpage.htm.  

Comments made by Nottinghamshire Wildlife Trust: 

· www.nottinghamshirewildlife.org/images/uploads/Rufford_ERF_update_Dec_2009.pdf.  

RSPB objection to planning permission letter:

· www.rspb.org.uk/Images/objection_tcm9-256253.pdf

Information about energy recovery:

· www.veoliaenvironmentalservices.co.uk/Sheffield/Energy-Recovery/Energy-Recovery---The-Facts/
· www.veoliaenvironmentalservices.co.uk/Sheffield/Energy-Recovery/Energy-Recovery---The-Process/
Activity C: Trading Habitats

This activity aims to get students thinking about the relative benefits of two contrasting habitats for various purposes including (for example):

· Wildlife conservation

· Climate change

· Economic benefits

Potential Discussion Points

For heathland

· Many of the trees in conifer plantation are not native to this country, e.g. Japanese Larch, Scots Pine, and Corsican Pine.

· Coniferous woodland is much more common than heathland. In England, we have lost over 80% of the heathland that was present in 1800.  However, the heathland that remains accounts for 20% of the global total.  

· Many of the species (in particular birds) that live in coniferous woodland can live elsewhere; the same is not necessarily true of heathland species. 

For conifer forest

· Given that we need to be reducing the concentration of carbon dioxide in the atmosphere to reduce the impacts of climate change/global warming, should we be cutting down fast growing conifers for slow growing heathers?

· Does conifer forest (timber production) have a higher economic value than heathland?

General

· Both are essentially man-made habitats.  The conifer forest is a plantation previously established for economic means.  The heathland is plagioclimax community – it requires the intervention of man to enable it to persist.  

· Would the students come to a different conclusion about which habitat to conserve if it was broadleaved woodland (or ancient woodland) instead of coniferous woodland?  If so, why?  Does it have a higher wildlife conservation value?

The following websites may be useful:

· www.forestryjournal.co.uk/pdf/Damascus.pdf
· www.forestryjournal.co.uk/pdf/FF.pdf  

Activity D: Heathland Management

In this activity students have to match statements to various heathland management techniques.  Due to the number of statements, the management techniques have been put into groups: controlled burning and heather cutting; grazing and turf stripping, and tree removal, bracken bruising and chemical control of bracken.  Each group of students (working in groups of 3 or 4) should be given one set of management techniques to work on.

The following sheets show which statements relate to each management activity.  Note that the advantages/disadvantages of the different techniques may vary according to the context in which they are applied/condition of the heathland that they are applied to.  This may lead to interesting discussions about why students have matched certain statements to different techniques.
CONTROLLED BURNING

Description – Small patches (0.25 – 1 ha) of heath are burned.  Fires are closely controlled, with the aim of generating quick, ‘cool burns’.

Advantages
	· Can produce patches of bare ground which are important to a number of heathland species

	· Reduces nutrient content of ecosystem – can remove 30 to 35% of nutrients such as nitrogen.  

	· If used in rotation, can generate mosaic of different aged heather stands.  


Disadvantages
	· If not properly controlled, can harm ground-dwelling animals such as reptiles and ground-nesting birds.

	· Only viable on larger sites.

	· Not suitable technique if the heathland is close to housing areas - may cause direct damage or encourage ‘copycat’ behaviour.

	· Damages lichen and bryophyte communities.

	· Can result in a large input of potash into the soil which can encourage bracken and gorse growth.


When to use

	· Has to (legally) be undertaken between 1st November and 31st March.  


GRAZING

Description – Various livestock can be used to graze heath including ponies, cattle and sheep.  Grazing animals preferentially eat grasses, young gorse, saplings and young bramble, and generally avoid heather.  Stocking rates are important as both over- and under-stocking can be detrimental to heathland communities.  Furthermore, the choice of grazer is important as different animals (e.g., sheep, cows, horses) have different grazing preferences and habits and therefore will have different impacts on the heathland.  
Advantages
	· Helps to control the growth of grasses and reduce tree and shrub establishment, but has limited impact on established shrubs and trees.

	· Can cause disturbance to vegetation which can generate patches of bare ground.  

	· The ranging and foraging habits of livestock can create habitats with different structures – creating ‘structural mosaics’.  


Disadvantages
	· Has little impact on dense stands of gorse and bracken.

	· Only viable at larger heathland sites.

	· May disturb ground nesting birds, especially if high stocking densities are used.

	· Will require boundary system (fences or ditches) so may not be suitable on public access land.


When to use

	· Can weaken plants and damage growing tips if used in winter. Livestock may graze heather during winter months when grass is less palatable.


HEATHER CUTTING
Description – Using hand tools or machinery to cut heather to a height of about 5cm.  

Advantages
	· If used in rotation, can generate mosaic of different aged heather stands.  

	· Regenerates stands of heather which are in a degenerative state of their lifecycle.

	· Can remove biomass from the ecosystem and so reduce nutrient content.


Disadvantages
	· Creates large amounts of waste material which must be disposed of offsite, so nutrients are not returned to the heathland soil.

	· Unlikely to encourage spread of heather into grass dominated areas.  

	· Leaves lower layers of vegetation and leaf litter intact so has limited impact on reducing nutrient stores


When to use

	· Should be timed to avoid summer breeding season.


TREE REMOVAL

Description – Using chain saws or other equipment to fell and remove trees.  Birch and pine grow well in acidic soils and, if left unchecked, can quickly encroach onto heathland and shade out heather and other heathland plants.  Heather seeds can survive and remain viable for over 70 years in the soil, so can be quick to regenerate once the tree cover is removed.  However, some (deciduous) tree species may re-shoot from cut stumps so will need subsequent management to avoid re-establishment.

Advantages

	· Straightforward technique using chain saws.

	· Increases light levels, enabling heather to grow.


Disadvantages

	· Creates large amounts of waste material which must be disposed of offsite, so nutrients are not returned to the heathland soil.

· 

	· Can be resisted by conservationists and locals.

	· Increased light levels as a result of this management technique can result in an eruption of tree seedlings which will require subsequent management either by herbicide or hand-pulling.


When to use

	· Needs to be timed to avoid breeding bird season.


TURF STRIPPING

Description – Turf stripping may be carried out by hand, or using a motorised pedestrian turfer.  Turves are cut so that the humus layer and roots are removed, but not the mineral soil.  

Advantages

	· Most effective way of quickly removing nutrients from the ecosystem.

	· Can be used to remove dense swards of bracken or grass.

	· Creates patches of bare ground which are important to a number of heathland species.


Disadvantages

	· Removes/depletes seed bank.

	· Damages archaeological interest.

	· Produces large volumes of material which require disposal off site.


When to use

	· Avoid ground nesting bird season (1.e., 1st March – 31st July).


BRACKEN BRUISING

Description – cut or crush growing fronds to weaken the plant and underground rhizome.  Traditionally done by dragging a log behind a horse, machinery has now been invented to improve the efficiency of the technique.  The aim is to damage the fronds and the stems of the bracken so that it bleeds sap and weakens the plant and reduces its ability to regenerate.

Advantages

	· Little damage to surrounding non-target plant species.

	· Effective at controlling bracken if repeated for 3 – 5 years.


Disadvantages

	· May pose a threat to ground-nesting birds.


When to use

	· Should take place in summer (July - September) when the plant is at its maximum stage of growth.


CHEMICAL CONTROL OF BRACKEN

Description – Spraying bracken with fern specific herbicide so it does not harm the surrounding heathland vegetation.

Advantages

	· Effective, short-term way of killing bracken.


Disadvantages

	· Cannot be used on organic sites, so ‘rolling’ methods should be employed instead.

	· Large scale or aerial application is not suitable on sites with public access.

	· May damage non-target species


When to use

	· Should take place in summer when fronds are fully expanded to maximise absorption (July – September).  
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Typical lowland heathland habitat
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