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Do corries really prefer north facing slopes?
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This investigation is designed to enable pupils to explore the formation of upland glacial landscapes, particularly corries, to investigate whether or not they prefer north facing slopes. The enquiry begins by explaining that most of the ice covering the earth’s surface is currently found in areas of high latitude and altitude but this has not always been the case. By going back in time several hundreds of thousands of years we can see that the mean global temperature has fluctuated. We are currently in an interglacial period but when mean temperatures drop below about 13°C we begin to experience a glacial or Ice Age. It is worth highlighting that this process takes thousands of years – much longer than one human lifetime – so students won’t wake up one morning to find an ice sheet, several hundreds of metres thick, outside their bedroom window! 

The enquiry then moves on to investigate how glaciers move and the ways in which they erode the landscape. Visual aids can be quite useful here. For example, to demonstrate the process of abrasion an ice cube which has been made containing sand and small gravel can be moved over a piece of clay or wood to demonstrate the glacier’s sandpaper effect. Following this explanation, pupils are encouraged to draw and add labels to a diagram showing the processes of plucking and abrasion and to also consider the process of freeze-thaw weathering. Landforms of erosion in upland areas are then introduced and specifically include corries, arêtes and pyramidal peaks. It is worth pointing out to the pupils that corries are called a variety of different things, such as cirques, cwms, coires and corries depending upon their location, as when they research these landforms they may become confused by the varying terminology. 

Pupils can create a storyboard to show the formation of a corrie. They may also be able to animate this and provide a voice over – an example is provided for modelling purposes in the Teacher Book. A case study of a corrie can then be investigated; two examples are suggested from both the Lake District and Snowdonia. The pupils can devise a quiz to highlight key features of the case study; for example, ‘How many metres above sea level is Red Tarn?’, ‘Which direction does Red Tarn face?’, etc. If an OS map of the case study is available then pupils should be encouraged to interpret the map to create their questions. 

Next, the main focus of the enquiry is introduced: ‘Do corries really prefer north facing slopes?’ and pupils are led through an assessment in which they present data and test it using Chi-squared. Whilst this is a potentially difficult technique, which is examined by most specifications at A-level, the calculations, when broken down, are in fact fairly straightforward. It may be worth pairing more mathematically able pupils with those who are likely to find it difficult and it is also worth checking that everyone has got the correct answer at the end of each question. The assessment should culminate in a written paragraph in which the pupils write a conclusion as to whether or not corries prefer north facing slopes and reasons for why this may be. There is also an extension activity where pupils can use data from the Lake District to see whether or not their answers hold for a different glaciated area.
Finally, the enquiry can be extended with pupils researching and considering glacial landforms that are typically found in lowland areas. Five examples are included: glacial troughs, ribbon lakes, hanging valleys, drumlins and moraines, although other landforms such as misfit streams, erratics or truncated spurs could also be researched. Pupils are led through the sketching of a fieldsketch from a photograph to describe and explain the formation of the landform. An example of a fieldsketch of a drumlin is in the Teacher Book and can be used for Assessment for Learning purposes. Whilst the sketch is clear, the annotations lack detail and use of geographical vocabulary and so this is not a particularly good example. The questions at the bottom of the sheet should allow pupils to critique the fieldsketch to make the annotations in particular more precise.
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Through this enquiry, pupils will be challenged and supported to:

· Develop contextual knowledge of the location of globally significant places, including their defining physical and human geographical characteristics and how these provide a geographical context for understanding the actions of geographical processes.

· Understand the processes that give rise to key physical and human features of the world, how these are interdependent and how they bring about spatial variation and change over time.

· Interpret a range of sources of geographical information to reach substantiated conclusions and judgements consistent with the evidence and communicate these in a variety of ways including through maps, numerical and quantitative skills, writing and fieldsketching.
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Pupils should be taught to:

Human and physical geography

· Understand through the use of detailed place-based exemplars at a variety of scales the key processes in physical geography relating to: rocks, weathering and soils, weather and climate and hydrology.

· Understand how human and physical processes interact to influence and change landscapes, environments and the climate and how human activity relies on effective functioning of natural systems.

Geographical skills and fieldwork

· Build on their knowledge of globes, maps and atlases and apply and develop this knowledge routinely in the classroom

· Interpret topographical and thematic mapping, and aerial and satellite photographs
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· The activity ‘Do corries really prefer north facing slopes?’ on pages 8–11 is designed to take pupils through the creation of a rose diagram and calculation of the Chi-squared co-efficient. This has been done in a step-by-step fashion so that pupils can follow what is, on the surface, an advanced statistical technique. The answers for each of the questions are supplied on page 12.
Do corries really prefer north facing slopes?
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1
Have a look at the OS map extract above. It shows the area around Mount Snowdon in Snowdonia, North Wales. How many corries can you spot?

HINT: Look for the word ‘Cwm’ which means ‘corrie’ in Welsh and for small circular lakes (Llyn) called ‘tarns’, which are sometimes found in the bottom of corries. If you are still stuck, have a look at the brown contour lines that show the height of the land in the colour version of the map on page 17 of the Student Book. Corries often have contour lines that look a little bit like fingerprints. 

See: http://www.bbc.co.uk/bitesize/higher/geography/physical/lithosphere/revision/6/
2
There are about fifty-six corries in the whole of Snowdonia. We can divide them up to show which direction of the compass the slope they are on is facing. The results are shown in the table below.

	Number of corries in Snowdonia

	N
	NE
	E
	SE
	S
	SW
	W
	NW

	15
	15
	13
	4
	4
	1
	0
	4


We can draw a rose diagram to show these results (this is a bit like a bar graph but circular).  

a
Colour in the bars on the template below to show the number of corries that face each direction. 
The data for SE has already been plotted for you.

b
Just by looking at your rose diagram do you think that corries really prefer north facing slopes?

c
Why do you think this?
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3
Whilst a graph is quite useful to help us answer our question, sometimes we also use statistical tests to check whether our results are random or not. We are going to start with the statement ‘The way that a corrie faces (its orientation) is random’ and see whether or not we can accept or reject this statement. 

a
If it were the case that the way that a corrie faces is random, how many corries would you expect to find at each point of the compass?

HINT: There are 56 corries in total and 8 points of the compass. We would expect to find an equal number at each compass point.

b
Now that we have got our observed (O) values from the table in Question 2 and our expected 
(E) values – the number we have calculated in Question 3a – we can put these numbers into the table below. The calculations for SE have been done for you.

c
Once you have completed the table, add up all of the numbers in the bottom row to get your grand total. Circle the correct answer out of the six numbers below.

72.6724
47.3292
36.7354
39.4283
19.3758
8.3675

	
	N
	NE
	E
	SE
	S
	SW
	W
	NW
	Total

	O
	15
	15
	13
	4
	4
	1
	0
	4
	56

	E
	
	
	
	7
	
	
	
	
	56

	O - E
	
	
	
	4 – 7 = –3
	
	
	
	
	

	(O – E)²
	
	
	
	(–3)² = 9
	
	
	
	
	

	(O – E)² / E
	
	
	
	9 / 7 = 1.285
	
	
	
	
	

	Total
	
	
	
	1.2857
	
	
	
	
	


It’s all very well calculating a number, but what does this actually mean? We have to use the table below to find out. The row that we are interested in is row 7, where the ‘Degrees of Freedom (DF)’ is the number of compass points (8) minus 1.

If the number that we’ve calculated in Question 3c is higher than the numbers in the table then we can be sure (either 95% or 99%) that our statement is wrong and that the way that a corrie faces is not random.

	Degrees of freedom (DF)
	I’m 95% sure
	I’m 99% sure

	1
	3.841
	6.635

	2
	5.991
	9.210

	3
	7.815
	11.345

	4
	9.488
	13.277

	5
	11.070
	15.086

	6
	12.592
	16.812

	7
	14.067
	18.475


d
Use all of the information that you have calculated to complete the following sentences. Fill in the blanks and circle the correct words.

· The number that I have calculated is _____________ and this is higher / lower than 14.067. 

This means that I am 95% sure that our statement is right / wrong and the way that corries in 
Snowdonia face is / is not random.

· The number that I have calculated is _____________ and this is higher / lower than 18.475.

This means that I am 99% sure that our statement is right / wrong and the way that corries in Snowdonia face is / is not random.

ANSWERS

Question 1: There are six corries shown on the map extract.

Questions 2a and 2b: The completed rose diagram should suggest that corries do tend to form on some slopes with greater frequency than others. However, they are not confined to north facing slopes as north, northeast and east facing slopes have similar frequencies.

Question 2c: This can be explained by the fact that in the northern hemisphere, north facing slopes tend to be cooler than south facing slopes. As corries require the build-up of snow in order to form, this is more likely to happen on north facing slopes, which might explain the increased frequency.

Question 3a: If there are 56 corries and 8 points of the compass then we would expect to find seven 
(56 / 8) corries at each compass point.

Question 3b: The completed table should look like this:

	
	N
	NE
	E
	SE
	S
	SW
	W
	NW
	Total

	O
	15
	15
	13
	4
	4
	1
	0
	4
	56

	E
	7
	7
	7
	7
	7
	7
	7
	7
	56

	O - E
	8
	8
	6
	4 – 7 = -3
	-3
	-6
	-7
	-3
	

	(O - E)²
	64
	64
	36
	(–3)² = 9
	9
	36
	49
	9
	

	(O – E)² / E
	9.1428
	9.1428
	5.1428
	9 / 7 = 1.285
	1.2857
	5.1428
	7
	1.2857
	

	Total
	9.1428
	9.1428
	5.1428
	1.2857
	1.2857
	5.1428
	7
	1.2857
	39.4283


Question 3c: The total is: 39.4283

Question 3d: 

· The number that I have calculated is 39.4283 and this is higher than 14.067. This means that I am 95% sure that our statement is wrong and the way that corries in Snowdonia face is not random.

· The number that I have calculated is 39.4283 and this is higher than 18.475. This means that I am 99% sure that our statement is wrong and the way that corries in Snowdonia face is not random.

This is a fieldsketch of a drumlin. The sketch describes what the drumlin looks like and how it was formed. Do you think it is a good fieldsketch? Use the questions below to help you to decide.
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· Does the fieldsketch have a title? What would be a suitable title for this fieldsketch?

· Does the fieldsketch have the main features of the photograph in the Student Book (p.19) drawn in? Could this aspect be improved?

· Do the annotations that describe the drumlin contain a range of adjectives? Is the description detailed enough so that you could spot a drumlin yourself? How could the description be improved?

· Is there a range of geographical vocabulary in the annotations? Is the description detailed enough so that you could explain how a drumlin is formed yourself? How could the explanation be improved?

· Are there any other important features of a fieldsketch that are missing or incomplete?

Planning a trip to the Lake District

1
The location of the Lake District is shown in the map below. As you decide on your itinerary, mark the locations of your activities on your map and label them clearly.
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2
Use the websites below to help to focus and structure your research:

http://www.lakedistrict.gov.uk/visiting/wheretostay/camping 

http://www.lakescottageholiday.co.uk/late_availability.asp?gclid=COeDgYPbysACFSQXwwodCDQAgg 

http://www.lakedistrict.gov.uk/visiting/thingstodo 

http://www.tripadvisor.co.uk/Attractions-g186318-Activities-Lake_District_Cumbria_England.html 

Plan your itinerary in the table below. You will need to consider what you will need to pack for each day as well as where you are going to stay. Are you going to camp or stay in a cottage? Are you going to stay in one place or move around a bit?

	Day
	Weather
	Itinerary
	Where to stay?
	What to pack?

	Friday
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	Morning:

Afternoon:

Evening:
	
	

	Saturday
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	Morning:

Afternoon:

Evening:
	
	

	Sunday
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	Morning:

Afternoon:

Evening:
	
	

	Monday
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	Morning:

Afternoon:

Evening:
	
	

	Tuesday
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	Morning:

Afternoon:

Evening:
	
	

	Wednesday
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	Morning:

Afternoon:

Evening:
	
	

	Thursday
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	Morning:

Afternoon:

Evening:
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