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Section A Dynamic Planet



Chapter 1 Restless Earth


How and why do Earth’s tectonic plates move?


The Earth in cross-section


Figure 1 The Earth in cross-section
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The Earth is made up of several different layers. The diameter of the Earth is about 13,000km and the outer layer – the crust – is between 6km and 60 km thick. So if we draw the Earth to scale with the diameter at 1.3m the crust would be a very thin line indeed of between 0.6mm and 6mm. The upper mantle and the crust are known as the lithosphere.
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Knowing the basics


There are three basic divisions – the core, the mantle and the crust. The crust is very thin compared with the other two. The core is intensely hot: 4000–5000ºC.
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Stretch and challenge


There are many variations within each of the three layers, especially in the mantle. The very top of the mantle behaves like the crust.
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The two types of crust




•  Continental crust makes up most of the land area of the Earth. It is dominated by rocks that cool below the surface, such as granite. It is between 25km and 80km thick.


•  Oceanic crust is much thinner – between 6km and 8km thick – and made up of rocks that cool on the surface, such as basalt.





How the Earth’s tectonic plates move


Figure 2 Convection currents in the mantle
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High temperatures in the core caused by gradual radioactive decay create rising limbs of material in the mantle, called convection currents. These cool and spread out as they rise before sinking again – just like a lava lamp! Some of this rising and falling material moves in sheets, creating movements in the crust above it, which is pulled apart to form new crust. In other places it rises as columns, creating hotspots.


The Earth has a magnetic field created by minerals, including iron, that rise and fall in the mantle. This field changes over time.
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Stretch and challenge


Not all rising material creates movement – in some places the plates move over the hotspots.
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exam tip


Make sure that you understand the command word. A question that asks you to describe how plates move is not the same as one that asks you to explain why they move.
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Check your understanding


Place the following in the right order if you undertook a ‘journey to the centre of the Earth’: core, mantle, crust.
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Different types of plate boundary
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Knowing the basics


There are three main types of plate boundary:




•  constructive margins



•  destructive margins



•  conservative margins.
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Constructive margins




•  It is thought that constructive margins are formed by rising magma splitting up continental crust and forming new oceans.


•  The Eurasian plate is separating slowly from the North American plate. The mid-Atlantic (refer to Figure 3) ridge is a constructive margin sometimes visible above sea level, as in Iceland.


•  This seems to be happening in East Africa today (refer to Figure 3) in its continental rift zone.
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Destructive margins




•  In some places, such as where the NAZCA plate meets the South American plate, oceanic plates (refer to Figure 3) collide with continental plates.


•  When this occurs, the heavier basaltic oceanic lithosphere sinks beneath the continental plate.


•  This process is known as subduction and creates a very deep ocean trench near the line of contact between the oceanic and continental plates.


•  As an oceanic plate is subducted into the mantle it is subjected to increased pressure and temperature.


•  These conditions cause some lightweight materials to melt and rise to the surface to form volcanoes.


•  As a result, long chains of volcanoes, known as volcanic arcs, are located above subducted plates, usually above the location where the plate has reached a depth of about 100km.


•  The collision of the plates also lifts and buckles the continental plate, creating fold mountains; for example the Andes (refer to Figure 3).
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Conservative margins


Where plates slide past each other or move in the same direction but at different speeds then:




•  no crust is formed or destroyed


•  great strain builds up along the junction, with sudden lurches along the fault



•  earthquakes are frequent and often large.





The best known example of this is the system of faults along the west coast of the USA, the best known of which is the San Andreas fault.
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Knowing the basics


Hotspots are areas of rising plumes of magma in the asthenosphere which create volcanoes in the crust as it moves over them, leaving a long trail of islands or volcanoes (refer to Figure 3).
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Knowing the basics


New crust is made at constructive margins and old crust destroyed at destructive margins.
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Stretch and challenge


Oceanic crust is created and destroyed. Continental crust is folded, crushed and compressed, but not destroyed.
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exam tip


If you are asked to describe a pattern, start with a general point such as ‘It is uneven …’
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Check your understanding





1 What are hotspots?



2 What is happening on constructive margins?
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Different hazards and their causes


The impact of any hazard, including earthquakes and volcanoes, depends on:




•  the size of the event


•  the vulnerability of the population – how many people there are and how close they live


•  the capacity of the population to cope – how prepared they are.





Different factors influence where volcanoes and earthquakes occur:




•  Figure 3 shows that volcanoes are not evenly distributed. Because plate margins are essentially lines, so most volcanoes are found in lines.


•  Where one finds volcanoes one also finds earthquakes, but earthquakes also occur on conservative margins and sometimes happen in regions many thousands of miles from plate margins.


•  Not all volcanoes are found on plate margins. Some are found at hotspots where the crust is moving over a column of rising magma (e.g. in Hawaii).





There are also two main kinds of volcanic hazard: composite volcanoes and shield volcanoes. This table explains the differences between them. Composite volcanoes are much more dangerous to any human populations nearby.
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Volcanic eruptions don’t generally kill large numbers of people – at least not as a direct consequence of an eruption – because volcanoes are mountains and tend not to be located in areas where lots of people want to live. But many earthquake regions are very attractive areas to live and, despite the risks, some have high population densities. Earthquake events are less predictable and more dangerous than volcanoes.


What are the effects and management issues resulting from tectonic hazards?


The impact of earthquakes


A number of factors control the severity of earthquakes:




•  the size of the movement


•  the depth of the movement


•  the type of material the shock wave passes through.





In general the impact of earthquakes varies according to:




•  the strength of the event


•  the distance from the epicentre



•  the amount of warning


•  the time of day


•  the level of preparedness


•  the quality of the emergency services.
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Knowing the basics


Remember that hazards don’t necessarily lead to disasters. Much depends on how well prepared people are.
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Stretch and challenge


Remember that the size of an event may be too great for even the most prepared countries. The death toll from the Japanese tsunami of 2011 reached over 18,000.





[image: ]





For the most part the poorer the country is the greater the impact on people. On the other hand because the population in developed countries insure their property and businesses, the ‘cost’ of the disaster is often higher.


Whatever the impact it is helpful to split it into the following:





1 Primary impacts – the immediate effect of an earthquake on property and people. For earthquakes this is the people killed as a result of the shaking and property destruction.



2 Secondary impacts – the impact on property and people of an event after it has finished. Lack of shelter and basic supplies, as well as fires, are frequent secondary effects.
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Check your understanding


Draw up a case study table for your chosen events.
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exam tip


You may be asked for local details – two or three facts and figures about your case study will be enough.






OEBPS/OEBPS/images/purple.jpg





OEBPS/OEBPS/images/blue.jpg





OEBPS/OEBPS/images/orange.jpg





OEBPS/OEBPS/images/title.jpg
my revision notes

Edexcel B GCSE
GEOGRAPHY

UNIT 1: DYNAMIC PLANET

Nigel Yates






OEBPS/OEBPS/images/cover.jpg
my revision notes  gdseddy

GCSE
GEOGRAPHY

UNIT 1: DYNAMIC PLANET

Nigel Yates






OEBPS/OEBPS/images/9-1.jpg
Developed world | Eathquake | Disaster? Future threats
example event details

Name: Whervhow large: | Primary impacts on people/property:

Location: Secondary impacts:

Developing world |Eathquake | Disaster? Future threats.
example event details

Name: Whenvhow large: | Primary impacts on people/property:

Location: Secondary impacts:






OEBPS/OEBPS/images/8-1.jpg
Explosivity and

Type Form Magmariava type | frequency Examplels)
(Composite/ | Steep-sided | Viscous/sticky — flows Infrequent and Mt Pinatubo
strato Small area slowly |sometimes (Philippines)
Alternate layers | Often ‘freezes’ in the |unpredictable Mt Sakurajima
of ash and lava | central vent Pressure builds up. (Japan)
Made up of amisture [over time.
of basatic and graniic
materil
| Shield |Gentle slopes | Fluid — flows quickly from | Very frequent and Mauna Loa
(kea shied) |many fissures (generaly gentle Hawai, USK)
Large area Made up mostly of basalt |eruptions: Mt Nyiragongo.
Aimost allava (ORC)






OEBPS/OEBPS/images/6-1.jpg
Figure 3 The main plates, margins and volcanoes

Soota pte

—4— Cosvuctieplstenagn <= Comentie pls magn Esthaustes
s Dsmcepaienagn  —» Diecionofsamoument @ Vdcnces

Figure 4 Margins and hotspots

Plate_Plate
Destructveplate  Consenvative  Constructive Destructive plate
boundary plate boundary  plate boundary boundary Continental ift zone

(young plate boundary)

Oceanic
aust,

island arc






OEBPS/OEBPS/images/red.jpg





OEBPS/OEBPS/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/OEBPS/images/4-2.jpg
Layer Physical state | Composition | Temperature (°C)
Lithosphere|Continental  (Solid Granite Up to 900
crust
Oceanic crust  |Solid Basalt Up to 000
Upper mantle Solid Ultrabasic 1900-1000
minerals
Mantle |Asthenosphere |Partially molten Peridotites 1000-1600
Lower mantle Solid Silica-based 1600-4000
minerals
Core Outer core Licid: very dense Ironvnickel 4000-5000
Inner core Solid: very dense  [Irorvhickel 4000-5000






OEBPS/OEBPS/images/5-1.jpg
CHERING DRSS CENMERIRS WL
continental plate

Oceanic plate uplifted and torn apart to produce a mid-oceanic ridge.

New crust s generated between the diverging plates

~

fWooceanic pites

comverging

Magma cools
and sinks
back down
tobe reheated

Mantle

ement due to movernent of convection current below.

Direction of plate ¢
i =4
=

Serni.molten rock spreads o,
carmying the plate above with it

Convection Convection
curtent curtent

Heated rock in mantle
tises as less dense

O\

Magrra cools
and sinks
back down to be.
reheated

Key
Continental crust
Oceanic crust





OEBPS/OEBPS/images/4-1.jpg
Ccrust

Lithosphere

Upper mantle

Inner core:

Lower mantle

Asthenosphere Outer core





