MOUNTAINS
http://www.s-cool.co.uk/gcse/geography/tectonics.html
http://www.geography.learnontheinternet.co.uk/gcse/tectonics.html
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Where are the Mountain regions? 
Watch this clip...http://www.bbc.co.uk/learningzone/clips/mountain-ranges-around-the-world/8423.html
How are mountains formed?

[image: image8.wmf]Compare the two maps

What is the link between plate margins and mountains?

What plates push together to form...

· The Andes

· The Himalayas

· The Alps?

The Earth's crust is made up of seven principal tectonic plates and numerous other smaller plates. The plates are sections of the crust that "float" on the mantle, which is made up of molten rock. Where the plate's meet, huge forces mean that they can form features such as volcanoes, fold mountains, deep-sea trenches and earthquakes.

There are two main types of tectonic plate. Oceanic crust is often only about 5km thick, but is very dense. Continental crust is considerably thicker, often being approximately 30km deep, but is less dense.

Plate movement
Plates move. Convection currents in the molten mantle under the crust cause the plates to move. 

Some plates move apart and are called DIVERGENT or Contructive plate margins because in the space between the parting plates new crust is formed from magma solidifying when it is exposed. E.g. The Mid Atlantic ridge is moving apart. Iceland has been created in this way. 

Some plates move together and are called CONVERGENT plate margins. This kind of boundary destroys the plates as they crush together, either by melting them if they get pushed underneath (DESTRUCTIVE plate margin) or crumpling them up (COLLISION zone or plate margin). 
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	Destructive 
	Where an oceanic plate moves towards a continental plate. Because the oceanic plate is heavier it subducts under the continental plate. 
	Volcanoes and earthquakes. Fold mountains 
	South American plate & the Nazca Plate 
	The Andes Mountain range and volcanoes.



	Collision 
	Where two continental plates move towards each other. 
	Fold mountains 
	Indo-Australian plate & Eurasian Plate 
	Construction of the Himalayan Mountains 


Case Study The Andes
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The best example of a destructive plate boundary is found where the South American plate & the Nazca Plate meet and form the Andes mountain range in South America.  
[image: image1.png]‘Oceanic-continental convergence
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Glaciers

The Glacial system

Just as a river could be seen as a system of inputs, outputs, transfers and storage, so can a glacier. Whether a glacier grows or retreats is directly affected by the comparison between the inputs and outputs. This is described in more detail in the section on the Ice Budget.

[image: image15.png]Make a list of all the different types of litter
and rubbish mountaineers on Everest might
leave behind.

Organise your list under different headings,
for example - dangerous, harmless,
biodegradable, non-biodegradable.
Remember, something which is
biodegradable will rot down, although on the
higher slopes it is too cold for this to happen.



Glaciers originate from heavy snowfalls over a prolonged period of time. The snow initially has many air or pore spaces between the flakes. Over time the weight of new snow above it compacts it all, squeezing the air out of the pore spaces, similar to what you might do when making a snowball. This compaction causes some of the snow to become freezing water that binds the compacted snow together even more, creating ice (Firn). As the sir is squeezed out of the ice it will turn a slight shade of blue (Neve)

[image: image16.wmf]Glacial Erosion
There are three main types of glacial erosion - plucking, abrasion and freeze thaw. 
[image: image17.wmf]Plucking is when melt water from a glacier freezes around lumps of cracked and broken rock. When the ice moves downhill, rock is plucked from the back wall. Abrasion is when rock frozen to the base and the back of the glacier scrapes the bed rock. Freeze-thaw is when melt water or rain gets into cracks in the bed rock, usually the back wall. At night the water freezes, expands and causes the crack to get larger. Eventually the rock will break away. 
Glacial Landforms - Upland Features
Upland glacial features include: Corrie - This is an arm chair shaped hollow found in the side of a mountain, e.g. Helvellyn, Lake District 
[image: image18.wmf]
Arete - This is a narrow, knife edge ridge separating two corries, e.g. Striding Edge, Helvellyn. 

Pyramidal Peaks - These are formed when three or more corries form in the side of one mountain, e.g. The Matterhorn, Austria or Mount Snowdon, Snowdonia National Park, Wales.
[image: image19.wmf]Weathering and Erosion 

Freeze-Thaw
Most rocks are very hard. However, a very small amount of water can cause them to break. When water seeps into cracks and freezes it then expands. This powerful force can increase the size of cracks. Over time the repeated freeze-thaw action of water can break rocks apart. Eventually, pieces of rock break off creating scree. 

[image: image20.wmf]The image shows the impact of freeze thaw on a rock in Iceland. 

[image: image21.wmf]Mountain Climate
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· [image: image23.wmf]On average the temperature falls by 6.5 degrees Celsius for every 1000 metres they rise above sea level. 

· The higher you go the lighter and thinner the air becomes. 

· Mountains create their own climate, no matter where they are located

· Climate of a mountain or mountain range can be divided vertically into a number of sub-zones. 

This creates distinct zones of vegetation as plants change and adapt to the different climate conditions 

[image: image24.wmf][image: image25.png]In future, all expeditions are asked to
pay the Sherpas to take the old
bottles from the highest camp at
South Col, back to Everest Base Camp.
The Sherpas collect them on their way
back down the mountain, when they
are not carrying as much, then sell
them. The bottles are sent back to
Kathmandu where they can be
disposed of properly. An estimated
1,000 oxygen bottles have been
removed from the mountain so far.




[image: image26.jpg]


Pressures on mountain environments
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Mountaineers
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Mountain rescue teams should
be employed and paid as
professionals in the same way
as police, fire, and ambulance
services.

¢ People using mountain
environments are becoming
increasingly reckless.

e Theydo the same job as fire and
ambulance service

* Mountain rescue volunteers
should be paid a proper salary by
the government

AGAINST

Mountain rescue teams are
mountain users providing a
service for their own sport, it
should remain as a voluntary,
self funded organisation .

*  Mountaineering, fell walking etc
1s a specialistactivity undertaken
by a very few people

* 1tis only right that rescue services
raise their own money for
equipment and traming.

* Itis more important for the
government to pay services that
everybody needs





· There are hundreds of mountains that can be climbed in the Andes. Think about ‘Touching the Void’ – the perilous journey up the west face of Siula Grande in the Peruvian Andes in 1985.
· More people can afford to travel to remote areas
PROBLEMS
· Expeditions set up their base camps lower down the mountain. This means that literally hundreds of people visit the mountains every year. As a result, large amount of rubbish gets left behind - plastic, papers, abandoned tents, equipment, oxygen bottles etc. 
Mount Everest in the Himalayas in the world.

·  An added problem is that, because of the extreme cold, very little material rots away (biodegrades). E.G in 1999 of the body of George Mallory was discovered ...he had tried to climb Everest in 1924!

SOLUTIONS
· People were so worried about the build up of rubbish that in 1994 an expedition set out just to clean up the mountain. They cleared away a lot of rubbish and also set up a program to remove old oxygen bottles. 


Machu Picchu
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How do people use Machu Picchu?

In 1983 Machu Pichu became a UNESCO world heritage site. UNESCO continually threatens to put Machu Picchu on its list of World Heritage in Danger sites, a list that is meant to encourage swift corrective action. The impressive and charming Inca city was meant to be inaccessible. It lies on a narrow peak wedged into a narrow river valley miles from anywhere. Until it was rediscovered in 1911, nobody knew about it apart from a few Andean locals. Now you can get to the site via bus and train or a 4 day hike along the Inca trail. Tourist numbers are continually rising and there are around 2000 visitors a day (and increasing yearly) to the site which once lay undiscovered for thousands of years. The site and its surround area are being damaged beyond repair. 
Are these good or bad?

· Tourists compete with locals for facilities

· Tourism creates jobs but can be unreliable employer

· The site is being eroded by tourists’ feet as well as vegetation. Timber is being cut down for fuel by people travelling the Inca trail to Machu Picchu. 

· Entrance taxes provide the Peru government with extra money

· Local property values increase (Does this help local people?)

· Loss of traditional culture

· Money paid to tour companies for trips to Machu Picchu doesn’t usually stay in Peru but goes the tour operator countries.  

Is this sustainable tourism?

You need to consider what could be done to make Mach Picchu more susyainable…

· Limit visitor numbers

· Close the site at points in the year

· Minimise waste created by trekkers to the site

· Offer people a fair price for the work they do

· Buy fresh local produce

Climate Change and Mountains

How will it effect mountain environment? 
Climate change is thought to be melting glaciers. In the last 20 years scientists’ shows there have been no new accumulation of ice on the glaciers and they are retreating up the valley. 

In Peru the glaciers provide the dry coastal regions with their water especially the city of Lima. Lima is Peru’s capital city with a population of 7 million. Lima has a desert climate.

Impacts 

Farmers can not grow crops as they rely on the water from the glacier for irrigation.

Peru gets 80% of its electricity from hydroelectric power. If they run out of water they will have to burn fossil fuels.

Chunks of ice falling into lakes above the city could cause devastating floods

How will Lima get a water supply if the glacial water runs out?

Case study: Snowdon a local a mountain
Watch this clip Snowdon http://www.bbc.co.uk/learningzone/clips/how-does-the-temperature-change-as-you-climb-a-mountain/324.html

Snowdonia is one of the UK's national parks designed to protect areas of the countryside whilst allowing access for recreation. They are primarily owned by private landowner such as farmer and the forestry commission but provide access to the public. Snowdonia includes coastal and mountain landscapes including Snowdon, Wales and England highest mountain.
Snowdon Welsh Yr Wyddfa, highest mountain of Wales, 3,560 ft (1,085 m) high, Gwynedd, NW Wales. Its five peaks are separated by passes. There is a rack and pinion railway from Llanberis to the summit. The Snowdon district, or Snowdonia, is noted for its scenic beauty; most of it is included in Snowdonia National Park (est. 1951). A nuclear power station (500,000-kW capacity; completed 1964) and a hydroelectric power project are in the region.

Mountain rescue services

Snowdon is one of the busiest mountains in the UK, as the highest point in both England and Wales, and one of the famous three peaks it has around 440,000 walkers a year ascend one of its many paths. If any of these people need assistance then it is the Llanberis Mountain Rescue Team that are called into action. 
Should Mountain Rescue Remain as Voluntary Service?
Tourism in mountains

Advantages
· The lakes and mountains of glacial highland areas attract British and international tourists. 

· They visit the highlands for activities such as skiing, climbing, mountain-biking, hiking and hang gliding. 

· This gives people who live in towns an opportunity to enjoy the countryside, and brings wealth to the local people who provide them with accommodation and other services.

Disadvantages
· Not everyone in local communities welcome tourists. Some fear interference with their livelihoods (eg farmers), or cause congestion and pollution by bringing their cars and leaving rubbish on hillsides. 

· Tourist developments like building ski lifts can spoil the landscape. 

· Too much recreational activity may damage fragile environments (eg soil erosion can interfere with flora and fauna).

Energy in mountains

Advantages
· Glacial valleys, with their steep sides and high rainfall, are ideal for damming to create reservoirs for drinking water and hydro-electric power. 
· This creates local jobs and new opportunities for sports and businesses, such as fish-farming. 

· It also provides people in other parts of the country with water and renewable electricity.

Disadvantages
· Damming has a major impact on local environments. 

· Flooding valleys and altering the course of rivers prevents the landscape being used by farmers, tourists and wildlife and affects the water cycle. 

· Dams and electricity pylons are considered by some to be blots on the landscape.

Describe the distribution of mountains?





Is there a pattern to their location?





Name some examples





Where are they in the world?





Mountains are built at destructive plate margins!





The Andes is the world's longest � HYPERLINK "http://en.wikipedia.org/wiki/Continental_crust" \o "Continental crust" �continental� � HYPERLINK "http://en.wikipedia.org/wiki/Mountain_range" \o "Mountain range" �mountain range�. It is a continual range of highlands along the western coast of � HYPERLINK "http://en.wikipedia.org/wiki/South_America" \o "South America" �South America�. This range is about 7,000 km (4,300 mi) long, about 200 km (120 mi) to 700 km (430 mi) wide and of an average height of about 4,000 m (13,000 ft). It is the movement of the continental crust – The South American plate and the oceanic plate the Nazca plate move towards each other forcing the heavier oceanic criust under the lighter continental crust. The continental crust the buckles and magma is forced to the surface creating volcanmeos. As the plates meet and move earthquakes also occur.





The Andes





DEFINITION


Snow accumulates in mountain hollows and valley to form glaciers. A glacier is a mass of ice that moves slowly downhill under the force of gravity





How come it’s hot down here, but there’s snow up there?





I don’t know, but did you just see what that Monkey did?





Where is it?


Machu Picchu meaning ‘Old Peak’ is a 15th-century � HYPERLINK "http://en.wikipedia.org/wiki/Inca_Empire" \o "Inca Empire" �Inca� site located 2,430 metres � HYPERLINK "http://en.wikipedia.org/wiki/Above_mean_sea_level" \o "Above mean sea level" �above sea level�.� HYPERLINK "http://en.wikipedia.org/wiki/Machu_Picchu" \l "cite_note-unesco-0#cite_note-unesco-0" �� It is situated on a mountain ridge above the � HYPERLINK "http://en.wikipedia.org/wiki/Urubamba_Valley" \o "Urubamba Valley" �Urubamba Valley� in � HYPERLINK "http://en.wikipedia.org/wiki/Peru" \o "Peru" �Peru�, which is 80 kilometres northwest of � HYPERLINK "http://en.wikipedia.org/wiki/Cusco" \o "Cusco" �Cusco�. 





What is it? 


Most � HYPERLINK "http://en.wikipedia.org/wiki/Archaeologists" \o "Archaeologists" �archaeologists� believe that Machu Picchu was built as an estate for the Inca emperor � HYPERLINK "http://en.wikipedia.org/wiki/Pachacuti" \o "Pachacuti" �Pachacuti� (1438–1472). Often referred to as "The Lost City of the Incas", it is perhaps the most familiar icon of the � HYPERLINK "http://en.wikipedia.org/wiki/Inca_Empire" \o "Inca Empire" �Inca World�.





This is just a brief overview of Extreme Environments


USE YOUR CLASS NOTES TO REVISE


Check the links to the internet








