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What to Conserve? – Teacher’s Notes
About this Resource Pack
This pack was written by Dr Amy Rogers and Dr Lauren Gough (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 a field study in different habitats.  It is primarily aimed at KS4 students studying Science or Geography.

With the increasing pressure of a growing human population it is becoming increasingly difficult to conserve natural habitats. Ultimately, not every green space can be afforded conservation protection. This field study encourages students to act as environmental scientists to compare different habitats and decide which habitat should be specially protected by designating it a SSSI (Site of Special Scientific Interest). Pupils could carry out activities in three habitats depending on the time available and suitability of your site. 
	Activity A
	Woodland Survey

	Activity B
	Heathland Survey

	Activity C
	Freshwater Survey


Contents of this Pack
PowerPoint introduces pupils to the concept of SSSI’s and the methods that will be used to compare habitats. 

Student workbook gives instructions, background and questions for pupils to work through.

Woodland Plant ID Guides to aid identification of plants.  ID charts for heathland plants and freshwater invertebrates are available from the OPAL website (see pages 5 – 6).
Example risk assessment gives ideas for formulating your own, site specific risk assessment
Curriculum Links
KS4 Science: Ecology, Interdependence, Biodiversity, Bio indicators, Biotic and Abiotic Factors, Quadrats/Sampling, How Science Works
KS4 Geography: Ecosystems, Rivers, Human Use of the Environment, Sustainable Use of Environment 
Health and Safety
It’s important to complete a detailed risk assessment before carrying out the field trip.  Take particular care when selecting a water habitat.  You must ensure that it is safe for pupils to collect samples.  In particular you are advised to avoid sites with steep or slippery banks, or sites that are adjacent to transport routes, chemical or waste disposal outlets etc. When choosing your site also consider whether facilities for hand washing are available once the activities have been completed. For further details on safe pond dipping visit: 

www.rospa.com/leisuresafety/adviceandinformation/watersafety/pond-dipping.aspx
www.rospa.com/leisuresafety/information/groupsafety_watermargins.pdf
Background
Choosing a site to visit

Ideally, the site you visit will have access to a heathland, woodland and a freshwater habitat (pond or river) within close proximity of each other to allow pupils to compare these three habitats. Due to their rarity, many heathland sites are designated as Sites of Special Scientific Interest. It is likely that in the area your pupils are working the heathland habitat will already be designated a SSSI.  You will need land owner permission to undertake field work, particularly if you are working in sites that are designated SSSIs.  You can find details, including location, reason for notification, condition and management contact details of all SSSIs in England via Natural England’s ‘Nature on the Map’. 

www.natureonthemap.naturalengland.org.uk
Please visit www.OPALexplorenature.org/FindingLake for tips on how to find a pond or lake near you.
Good times to go
This field trip would be best carried out in the spring and summer months when invertebrates will be active. Furthermore, more plants will be flowering during the summer months making the trip a more colourful experience and potentially allowing easier identification of plants. However, please note that European nightjar could be nesting on heathland sites from May- August so these months should be avoided if nightjars are known to be present at the site you are visiting. 
SSSI’s
There are over 4000 Sites of Special Scientific Interest (SSSIs) in England. They represent the country’s very best wildlife and geological sites. SSSIs are managed by Natural England (the government’s advisor on the natural environment) in cooperation with land owners and managers. SSSIs are important as they support some of our rarest and most vulnerable habitats and species. SSSI’s are legally protected under the Wildlife and Countryside Act 1981, as amended by the Countryside and Rights of Way (CROW) Act 2000 and the Natural Environment and Rural Communities (NERC) Act 2006.  

SSSIs cover many different habitats. The aim is to ensure that examples of all ‘special interest’ habitats are conserved. For the rarest habitats, all examples may be designated as SSSI’s regardless of their conditions.  To designate an area a SSSI, several criteria must be met.  The primary criteria for designating an area a SSSI are size, species diversity, naturalness (the more natural, and less modified by humans, a habitat is the harder it would be to recreate),habitat rarity, habitat fragility and typicalness. Recorded history, position in an ecological unit, potential value and intrinsic appeal are used as secondary criteria.
Designating a SSSI is an extremely complex process.  This resource gives pupils the chance to try a simplified version of the process. It should highlight some of the difficulties faced in deciding which habitats should be conserved. 
What are lowland heathlands?
Lowland heathlands are open habitats, found less than 300m above sea level, and are usually dominated by heather and different grasses. Shrubs, such as gorse, are frequently present, in addition to scattered trees such as birch and oak. Bracken often becomes a pest species within heathlands. Lichens, fungi and mosses are common on the ground. 

[image: image3.png]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. Lowland heathlands are among the rarest habitats in the world. In fact they are rarer than rainforest, and we have 20% of the world’s heathlands in the UK. 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. 
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Where did they come from and where are they going!

Historically, many heathlands are the result of humans clearing woodland for agriculture and timber. If left unmanaged, they would gradually undergo succession back into woodland. Many heathlands are carefully managed to prevent them reverting to woodland. Common management techniques include grazing and tree removal. The main aims of heathland management are to reduce cover of shrubs and trees, ensure soil nutrients remain at a low level, ensure plants are different ages to encourage structural diversity and meet specific requirements of priority species.  
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, particularly nitrogen pollution which increases soil fertility, leading to invasion by grasses and trees, which grow better when soil nutrient levels are higher. 

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 where you can find all six of our native reptile species. Particular risks associated with some heathland sites is the possibility of encountering adders. 
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A number of critically endangered birds only nest in heathlands, including the European nightjar.  Some heathland birds are ground nesting and it would be best to avoid carrying out field trips to heathlands during the nesting season as disturbance could result in them abandoning their nest.

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. 

Example Timings of the Day
	10am – 10:30am 
	Introduction 

	10:30 – 11:30 am 
	Activity A: Woodland sampling 

	11:45 – 12:45 pm 
	Activity B: Heathland sampling 

	13:00 – 13:30 pm 
	Lunch 

	13:30 – 14:30 pm 
	Activity C: Water sampling 

	14:30 – 14:45 pm 
	Which habitat to conserve? 

	15:00 pm 
	Depart


Equipment/Resource Checklist
	Student workbooks and clipboards
	

	Pencils
	

	Facilities/equipment to run PowerPoint on site
	

	Camera
	

	First Aid Kit
	

	Activity A & B: Woodland & Heathland Survey 
	

	Abiotic measuring equipment, e.g.:

· pH indicator paper/solution
· thermometer

· humidity probes

· light meters

· anemometer or alternative (see pages 9 - 10 for tips and advice)
	

	Invertebrate sampling equipment (see pages 9 - 10 for tips and advice):
· sweep nets

· white sheet for tree beating

· dustpan and brush

· paint brushes

· pooters

· white trays
	

	Magnifying pots
	

	Invertebrate ID guides.  The following guides are recommended to support this activity:
· The OPAL Guide to Heathlands in the East Midlands (free copies available from opaleastmidlands@nottingham.ac.uk)

· The OPAL Bugs Count ID Guide (freely downloadable from www.OPALexplorenature.org/sites/default/files/7/file/bugs-count-id-cards-redesign.pdf)

·  Various Field Studies Council charts (available from www.field-studies-council.org/publications/fold-out-charts.aspx) particularly Bugs on Bushes, Woodland Name Trail (mini beasts) and Tree Name Trail.
	

	Quadrats
	

	Tape Measures (2 x 50 m)
	

	Random Number Table/Generator or calculator with random number function
	

	Plant ID guide.  In addition to the woodland plant ID guide that is included with the resource, the following guides are recommended: 
· The OPAL Guide to Heathlands in the East Midlands (free copies can be downloaded from www.OPALexplorenature.org/heathaldnresources or can be requested from opaleastmidlands@nottingham.ac.uk)
· Various Field Studies Council charts (available from www.field-studies-council.org/publications/fold-out-charts.aspx) particularly Woodland Plants and Moorland Plants.
	

	Activity C: Freshwater Survey

	

	Abiotic measuring equipment, e.g.:

· pH indicator paper/solution

· thermometer

· water flow speed
· water clarity measurer (see pages 9 - 10 for tips and advice).
	

	Pond nets (see pages 9 - 10 for tips and advice)
	

	White Trays for viewing pond invertebrates
	

	Freshwater Invertebrate ID guide
· The OPAL Water Survey field guide (freely downloadable from www.OPALexplorenature.org/TakePartWaterSurvey)
	

	Wellies if kick sampling
	

	Handwash
	


Activities A&B: Woodland/Heathland Surveys
In this activity students will measure the abiotic characteristics and the sample plant and animal diversity in woodland and heathland habitats.
Abiotic Measurements:

The abiotic measurements taken will depend on the equipment and time available. Possibilities include: soil pH, soil temperature, air temperature, wind speed, humidity, cloud cover, light levels, and precipitation
If you have permission you could analyse soil samples for their nitrogen, potassium and phosphorous levels.  This could be conducted using an in-field soil test kit, or in the school laboratory.  Heathland soils are typically low in nitrogen.
A space is available in the workbook for students to record the abiotic measurements they take.   

Biotic Measurements:

(i) Plants (25 mins)
In this part of the activity, students use quadrats to estimate the plant species richness of the woodland and heathland habitat. Sampling vegetation using quadrats is discussed in the PowerPoint presentation and recapped in the student workbook. To enable quadrats samples to be located randomly you can set up a grid using two 50m tape measures.  Students can use the random number function on a calculator to generate co-ordinates to locate their quadrat samples within the grid.  An ID guide to the common heathland and woodland plants is included in this resource pack.  More detailed guides are available from OPAL East Midlands and the Field Studies Council (see pages 5 – 6).  

Students may wish to record the tree species present in the woodland as well as sample the understory flora.  It may help to point out examples of the most common plants when you get to the site. Encourage pupils to think about the importance of plants in providing food and shelter to other organisms. The more species rich the plant community is, the more species rich the fauna is likely to be. Pupils are unlikely to be able to collect 10 quadrats in the time available and could share data between groups. 
(ii) Invertebrates (25 mins)
Students could sample the invertebrate community of the heathland and woodland in several different ways. Sampling possibilities include using a quadrat to sample ground invertebrates in the similar way to sampling vegetation, using sweep nets or a dust pan and brush to sweep invertebrates from plants, and tree beating (see pages 9 - 10 for tips and advice). 
· Different groups could be allocated different techniques to sample an area, and then each group could feedback on their findings. 

· One technique could be used by the whole group 

· Groups could try 5 minutes each on 3 different sampling techniques

· Groups could select which method they would like to use and justify why they chose it 

Encourage students to think about how they can be consistent in their sampling e.g., spending the same amount of time collecting each sample, sweeping each shrub the same number or times, and beating the tree in a similar way each time. Pooters or magnifying pots may allow students to look at organisms more closely.  We recommend using paint brushes to transfer invertebrates into pots for closer inspection.  Encourage students not to pick up invertebrates with their fingers as they may get damaged and ensure all invertebrates are returned to where they were found.
There is space in the workbook for pupils to describe the invertebrate sampling technique they used. You may need to change the table in the pupil workbook depending on which technique you decide to use. Alternatively, delete the table so that pupils can practice producing their own table of results. 
Activity C: Freshwater Survey
If you are using a pond or lake as your freshwater habitat, students could use the OPAL Water Survey to look at the health of the pond. Based upon a scoring system, the survey uses the invertebrates found in the pond to assess the water quality.   It introduces the idea of bio-indicators to measure pollution in addition to measuring abiotic factors such as pH and water clarity. Full details, group leader notes and downloadable resources including ID charts can be found at: www.OPALexplorenature.org/WaterSurvey.  
Students can later enter the results of the OPAL Water Survey onto the OPAL website to enable them to compare their water habitat with other ponds/lakes nationally. This could be helpful when considering how SSSIs are allocated in relation to the quality/naturalness of the habitat.
Abiotic Measurements:

The abiotic measurements taken will depend on the equipment and time available. Possibilities include: water pH, water temperature, air temperature, wind speed, humidity, cloud cover, light levels, precipitation, water clarity, and flow velocity (volume of flow of water per unit time, often measured in cubic metres per second).
Biotic Measurements:

Students can sample the invertebrate fauna using pond nets to sweep search. In river habitats kick sampling can be used. Students should be encouraged to think about ways to standardise methods that they use e.g. sweep the same number of times/for the same length of time for each sample. Invertebrates collected in nets can be emptied into white trays for identification. The invertebrate species present can indicate the quality of the water.
Ensure students place the invertebrates in trays with sufficient water and that the trays are emptied back into the water at the end of the survey. Don’t let students leave the tray in the sun as the invertebrates will get too hot.  It is important to remember that Great Crested Newts are a protected species and if anyone accidently catches one it should be returned to where it was found straight away. 

Activity D: What to Conserve
Once students have investigated each of the ecosystems you can discuss which habitat should be protected by designating it a SSSI. If you don’t have time for follow-up work this can be a discussion in the field. If you are able to include a follow-up activity pupils could select, or be allocated, one habitat to defend and present their data in the form of a PowerPoint presentation or poster. Pupils could select which of the data they collected would be best to argue the case for their habitat and present their data in the form of figures or graphs. 

It is likely that the heathland habitat is already designated a SSSI due to the global rarity of this habitat. You could reveal this to pupils after they have made their presentation and discuss why the heathland has been protected in this way. 
Possible follow-up activities at school
· Students could present their SSSI selection with PowerPoint or posters. 
· Students could enter their water survey results onto the OPAL website and compare the water quality of their site with other sites nationally. 

· Students could look at how some organisms are specially adapted to live in heathland habitats.
· Students could discuss some of the difficulties involved with assigning SSSI status to habitats e.g. problems with surveying sites, difficulties with comparing very different habitats, difficulties assessing the quality of a site.

Further Sources of Information
OPAL Water Survey - www.OPALexplorenature.org/WaterSurvey
Field Study Council Guides - www.field-studies-council.org/publications/fold-out-charts.aspx
Natural England: www.natureonthemap.naturalengland.org.uk/ and www.naturalengland.org.uk/ourwork/conservation/designatedareas/sssi/default.aspx
Find more information about lowland heathlands at www.OPALexplorenature.org/heathlandresources 

Tips and Advice – Invertebrate Sampling
Sweep 
Nets
Sweep nets are designed to collect the invertebrates that are resting or feeding on the leaves and flowers of low vegetation (e.g., rough grass and nettles).  Students should gently sweep in a figure-of-eight motion if stationary or in a S-motion if walking forwards.  Care should be taken to avoid damaging the plants or the invertebrates upon them.  Students should be discouraged from catching butterflies with sweep nets as the material is typically too heavy and can damage a butterfly’s wings.  More light weight butterfly nets are available.  There are many website that sell sweep nets with prices starting from about £15.   Alternatively sweep nets can be made from readily available items (see http://downloads.bbc.co.uk/breathingplaces/images/activity-ladybird-net.pdf)
Tree Beating

Many insects feed or rest on the leaves or branches of trees.  These can be collected by holding a while or pale coloured sheet underneath a tree and gently shaking the branches to dislodge the insects.
Pond Nets

Pond nets are available from many online retailers and garden centres.  Alternatively you can make your own by securely attaching a fine-mashed plastic kitchen sieve to a pole.  If you are going to more than one pond or lake, avoid spreading disease and non-native plants by cleaning all equipment between sites.  Equipment should be rinsed, washed with a mild disinfectant, rinsed again in tap water and allowed to dry.  
Tips and Advice – Abiotic Measurements
Wind Speed

Accurate wind speed measurements can be made using anemometers, but these can be expensive to buy.  An alternative approach would be to categorise the wind speed using the Beaufort scale.  Alternatively wind speeds could be measured as a class activity using bubbles.  This is done using the following approach:

· Select one student to be the bubble blower

· Select one or two student to be the speed recorder(s) (they will need a stopwatch, pencil and recording sheet – this could be obtained from page 7 of the OPAL Climate Survey www.OPALexplorenature.org/climatesurvey)

· Arrange the remaining students in a circle of 10 m radius with the bubble blower in the centre of the circle (the radius of the circle could be increased/decreased depending upon the wind speed).

· The stopwatch is started when the student in the centre blows a bubble and is stopped when the bubble crosses the circle of students (the students in the circle should shout ‘stop’ when the bubble crosses the circle).  

· Record the speed of 10 bubbles and calculate the average (mean) time it took the bubble to travel 10 m.  This can be converted into metres per second.

If you use this approach to measure wind speed please enter your results on the OPAL website (www.OPALexplorenature.org/EnterClimateSurveyResults)

Water Clarity

Water clarity is a measure of how clear the water is.  The clearer the water is the more sunlight is getting through.  This can be important for the survival of many plants and animals.  Water clarity can be assessed using the ‘Opalometer’.  Please download the Opalometer and instructions from www.OPALexplorenature.org/sites/default/files/7/file/Opalometer-FINAL-web.pdf.   
A grass snake (Natrix natrix) – non venemous





An adder (Vipera berus) – the only venomous snake in Britain.
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Figure 1 – A typical lowland heathland
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