The crust is the outer layer of the earth. It is a thin
layer between 0-60 km thick. The crust is the solid
rock layer upon which we live.

The mantle is the widest section of the Earth. It
has a thickness of approximately 2,900 km. The
mantle is made up of semi-molten rock called
magma. In the upper parts of the mantle the rock
is hard, but lower down the rock is soft and
beginning to melt.
The outer core is the layer surrounding the inner
core. It is a liquid layer, also made up of iron and
nickel. It is still extremely hot, with temperatures
similar to the inner core.
The inner core is in the centre and is the hottest
part of the Earth. It is solid and made up of iron
and nickel with temperatures of up to 5,500°C.
With its immense heat energy, the inner core is
like the engine room of the Earth.

1.
2.
3.
4.

Oceanic crust
Newer- most less than 200 million
Denser
Can sink
Can be renewed and destroyed

1.
2.
3.
4.

Continental crust
Old- most over 1500 million
Less dense
Cannot sink
Cannot be renewed and destroyed

Convection currents are the reason that the plates move on top
of the mantle.

The heat from the core rises
to the mantle

The molten magma is
heated and melted so
rises.

As it rises it cools and
solidifies causing it to sink.

This process repeats
creating convection
currents

The oceanic and continental plate moves
towards each other.

Fold mountains (young)
Ocean trench

Subduction zone
Volcanic
eruption

Earthquake
focus
Melting
point
Continental
crust

Fold mountains
Continental
crust

Collision
zone

1

The denser oceanic plate is sub ducted beneath
the continental plate. This creates an ocean
trench.

2

As it is sub-ducted the plates cause friction by
rubbing together which results in earthquakes.

3

The friction and heat from the mantle melts
the oceanic plate.

4

The hot liquid magma rises to create a volcano
with a violent eruption (composite volcanoes)

5

Two plates of continental crust move towards
each other.

1

The plates cannot be sub ducted so crash into
one another.

2

The sediment between the two plates is pushed
together due to the force. This creates
earthquakes.

3

The pressure causes the rocks to bend and
fold– up folds and down folds. This creates
mountains. No volcanic activity.

4

Fault line
Epicentre

Volcanic island (shield volcanoes)
Continental
crust
Ridge
Crust

Volcano
Mantle

Two plates try to slide past one another.

1

The plates stick or get jammed together.

2

Huge amounts of pressure builds up.

3

The pressure is released causing violent
earthquakes. The plates move on millimetres.

4

There is no volcanic activity.

5

Plates move away from each other.

1

Hot liquid rock (magma) rises rom beneath the
ground.

2

Magma cools and forms new oceanic crust. The
movement causes earthquakes.

3

Mountain tops break the surface as volcanic
islands, and new mountain ranges form under
the sea.

4

In the exam you maybe given a map showing the location or earthquakes and or volcanoes. You will be
expected to describe the distribution (spread). You will need to give specific boundary examples to
support your points.

An example for
earthquakes is the
conservative
boundary created
by the Caribbean
and North
American Plate.

Majority found around
the ring of fire.

Found along plate
margins.

An example for volcanoes is
the pacific plate moving
under the North America
plate creating a destructive
margin.

The ring of fire is
created by the pacific
plate.

Fold mountains are formed at collision and destructive boundaries. Fold
mountains are found with ocean trenches only destructive boundaries.

Two plates move towards each other because
of convection currents in the mantle

1

Sediments build up in the area between the two
plates. This is know as geosyncline.

2

The geosyncline is compressed into rock.

3

The rocks start to form folds, which are pushed
upwards to form fold mountains.

4

Up folds are called synclines and down folds
are called anticlines

5

Fold mountain areas have lots of very high mountains, which are very rocky with steep slopes. There is often
snow and glaciers in the highest bits, and lakes in the valleys between the mountains.

Adaptation

Forestry is big business in these
mountainous regions.
In the foothills of the Himalayas largescale deforestation is also taking place,
with logging companies cutting down
vast tracts of the deciduous rainforest
there.
.

76% of the Nepalese work in
farming. Farmers grow rice
and vegetables and also graze
cattle higher up the mountain.
Most exports go to Indian and
the industry makes up 35% of
the GDP.

People have adapted to living in the Himalayas in the following
ways:
Steep relief- goats are farmed as they are well adapted.
Terraces are created to allow the farming of crops.
Poor soils- in high areas animals are grazed as the soil isn’t
great for growing crops.
Limited communications- tunnels have been created through
the mountains to create fast transport links.

Only 30% of rural and 90%
of urban areas, have access to
electricity so HEP is seen as a
way to solve this problem.
Nepal has been constructing
small scale hydro-electric
projects for small villages.

Climbing Everest isn’t cheap. To
even set foot on the mountain, each
team of seven climbers has to pay
£50,000 to the Nepalese government.
Tourism isn't all good news the
mountain is becoming crowded,
littered and the tourists are
destroying the environment.

At the moment mining is not
a big industry in Nepal. It
only accounts for 0.5% of the
country’s GDP. One mineral
that it mined is the Himalayan
Rock Salt.

Rock plug- Created
by cooled ash at the
top of the vent.

Ash cloud- contains steam,
ash and volcanic bombs

Crater- The ‘dip’ at
the top of the volcano
created by explosions.

Main vent- This
is where the
magma rises up
through.
Side/secondary ventif the main vent
becomes blocked a side
vent and secondary
cone is created.

Lahar- A mud slide made
of
melted snow and
volcanic ash.

Lava- Acidic lava escapes
from main and side vents
and moves slowly and cools
quickly to create steep
slopes.

Layers of ash and or lava.

Magma chamber- The viscous
magma here traps hot gases,
the pressure builds up and they
are released in eruptions.

Pyroclastic flow- A destructive
torrent of hot ash, rocks, gases
and steam moving at 200 mph.

Volcanoes can be active (erupt frequently), dormant (temporarily
inactive but not fully extinct) or extinct (never likely to erupt again).

Steep sided
volcano

Vent

Layers of ash
Low, flat volcano
Layers of lava

Made up of ash and lava that’s erupted and cooled into layers.
The lava is thick and flows slowly.
It hardens quickly to form steep sides

Tick lava

Made up of only lava.
The lava is thick. It flows slowly and hardens quickly,
forming a steep-sided volcano.

Runny lava

Layers of
lava

Made up of lava only.
The lava is runny. It flows quickly and spreads over a wide area,
forming a low, flat volcano.

Steep sided
volcano

Layers of
lava

Flights- these are
banned to reduce
risk of crash.

Emergency
action

Danger zonesthese can be
sealed off so
people are
restricted.

Advice- can be
given on TV
and radio.
Shelters & suppliesprotects people from
ash and volcanic bombs

Education
Schools- they can
teach students about
the causes.

Gas- the
more
sulphur
dioxide the
closer to an
eruption.

Satellite imagesthese can detect
changes in the heat
of the ground.

Prediction

Planning
Insuranceprotects peoples
homes. etc.
Evacuationprovide clear
routes with
signs.

Drills- train
people how to
evacuate

Advice- given
about what to do
in an eruption

Lahar channelsthese are built
out of concrete
to divert mud
flows.

Seismographs
- magma
rising to the
surface can
cause lots of
earthquakes.

Rising
magma- this
can be seen as
a bulge in the
earths surface.

Mount St Helens is on the plate
boundary between the Juan de
Fuca plate and North American
plate. When it erupted it
permanently changed the
surrounding landscape.

200 homes, 47 bridges,
15 miles of railways and
185 miles of highway were
destroyed. U.S. President
Jimmy Carter surveyed the
damage and stated it looked
more desolate than a
moonscape.

Mt St Helens was dormant for a long
time but small quakes from 1980
suggested that the magma was
moving. On March the 18th a quake
in the volcano of 4.2 on the Richter
scale signalled the volcanoes return
to activity. A large “bulge” on the side
of the volcano signified a build up of
magma. On May 18 at 8:32 a.m., a
magnitude 5.1 earthquake centred
directly below the north slope
triggered that part of the mountain to
slide this was on of the largest
landslides in history, it moved at
around 110 mph and it covered
about 24 square miles

*Large number of wildlife were killed by the blast
and the volcanic ash with nothing surviving in the
blast zone
* flooding resulting from blocked rivers washed
away road and rail bridges
* crops were ruined and livelihoods of loggers
were devastated with large areas of trees being
flattened like matchsticks

Super volcanoes are much bigger than standard volcanoes. They only
develop in a few places across the world- at destructive margins.
Characteristics are: flat, cover a large area and have a caldera.
1

2

Magma rises through cracks in the crust to form a large
magma basin below the surface. The pressure causes a bulge
on the earths surface.

3

The bulge eventually cracks, creating vents for lava to escape
through. The lava erupts out of the vents causing earthquakes
and sending up huge plumes of ash and rock.

4

As the magma basin empties the bulge is no longer supported
so it collapses- spewing up more lava.

When the eruption has finished there is a huge crater called a
caldera left where the bulge collapsed. Sometimes these are
filled with water to create lakes.

A thick cloud of superheated gas and ash will flow
at high speed from the
volcano killing, burning and
burying everything it
touches.
A supervolcano
explosion is about
10 000 times
stronger than
the strongest
volcanic eruption
in recent history.

Everything within
tens of miles will be
destroyed.
A super volcanic
eruption will throw
out thousands of
cubic km of rock, lava
and ash.
The ash will settle
over hundreds of
square kilometres
burying fields and
buildings.

Ash will shoot out
kilometres into the air
and block out almost
all day light over
several continents.
This could trigger a
mini- ice age.

A supervolcano is defined
as a flat volcano that ejects
more than a trillion tons of
material when it erupts.

The amount of ash
would mean that
crops wouldn’t grow
so people would
starve, economies
would collapse and
society would not
survive.

Earthquakes occur when plates get stuck and then
become unstuck. Weak earthquakes happen often but
strong earthquakes are rare.

Earthquakes are caused when tension builds up
at plate margins (a, b., c or d).

1

At conservative margins the plates become
stuck as they try to slide past each other.

2

Eventually the pressure builds and the plates
jerk past each other sending out shock waves.

3

The sock waves spread out from the focus- the
point in the Earth where the earthquake starts
(the waves are stronger here)

4

The epicentre is the point on the Earth’s
surface straight above the focus.

5

At conservative margins tension builds
up when the plates that are grinding
past each other become stuck

A

At collision margins the earthquake
happens when the two plates collide.

B

At destructive margins tension builds
up when one plate gets such as it’s
moving down into the mantle.
At constructive margins tension builds
up along cracks within plates as they
move away from each other.

C

D

Measures the
effects if an
earthquake.

Richter Scale

Mercalli Scale
1 Only detected by instruments

1
2
Measures the
amount of energy
released
(magnitude)

3

Effects are
measured by
asking an eye
witness for
observations
of what
happened.

4
Magnitude is
measured by a
seismometer.

The scale is
logarithmic- an
earthquake with a
magnitude of 5 is 10
time more powerful
than on of 4.

3 felt by people indoors
4 Felt by many people, dishes and windows rattle
5 felt by most people, dishes and windows broken
6 Felt by everyone many objects moved
7 Some structural damage

5
7

2 Only felt by people at rest indoors

Most people don’t
feel those of 1-2.
Major earthquakes
are above 5.

8 Heavy structural damage
9 Massive structural damage, some buildings destroyed
10 All buildings damaged, many destroyed

8

11 Most buildings destroyed

9+

12 Total destruction

It’s a scale of 1 to
12.

Observations can
be in the form of
words or photos.

The three P’s policy is a way of reducing the effects of earthquakes in
countries. It is an expensive policy that mainly only MEDC’s can afford.

There may be many
pre-shocks before an
earthquake that can
be measured on a
seismograph.
Animals often act
strangely
for
examples dogs will
howl
before
an
earthquake.

All buildings must
comply with strict
earthquake planning
regulations.
Existing
buildings,
roads and bridges
should
be
strengthened.

Prepare
plans.

disaster

Organise
and
prepare
hospitals
and
evacuation
centres.
Organise
emergency supplies.

There are already laws on
construction standards in Italy,
but some modern buildings
hadn’t been built to withstand
earthquake.
Italy has a Civil Protection
Department which trains
people for rescue operations.

The L’Aquila earthquake in Italy is famous as 7
scientists were sent to jail on manslaughter
charges for six year, however this was later
overturned. It was claimed in court that
they did not do enough to predict and warn
the people of L’Aquila.
The earthquake measured 6.3 on the Richter
Scale and was followed by two smaller
earthquakes the previous day.

 Camps were set up for homeless people
with water, food and medical care.
 Ambulances, fire engines and the army
were sent out to rescue people.
 Cranes and diggers were used to remove
rubble
 International teams with rescue dogs were
sent in to look for survivors.
 Money was provided by the government to
pay rent, gas and electricity bills were
suspended.

Around 290 deaths mostly
from collapsed buildings,
3,000-11,000 buildings were
damaged, and 40,000 people
were made homeless as a
result of damage to buildings

Primary effects

Immediate (short term) response

Secondary effects
Long term response






290 deaths
Hundreds of people injured
Thousands of buildings damaged
Thousands of people made
homeless
 A bridge collapsed and a water pipe
burst

 After shocks hampered rescue
efforts and caused more damage
 Fires in some collapsed buildings
caused more damage
 The broken water pipe caused a
landslide.

 The Italian prime minster promised to rebuild a new town to replace L’Aquila as the
capital of the area.
 An investigation was carried out to look
into why modern buildings did not follow
regulations.

The country is located on a
conservative plate boundary
between the Caribbean
Plate and the North
American Plate.
3 Million people live in Port au Prince
with the majority living in slum
conditions after rapid urbanisation.
- 12th January 2010 an earthquake
measuring 7.0 on the Richter scale
struck Haiti.
-The focus was 13km underground
-The epicentre was 25km from the
capital Port-au-Prince
-Haiti suffered a huge number of
serious aftershocks.

In early January
2010 the EU
released €3 m in
emergency funding.
The European Council
and its member nations
later announced more
than €429 million in aid.

The poorest country in the
western hemisphere. GDP is
143/227. 66% of the population
of Haiti earn less than £1 a
day with 56% of the population
classed as “extremely poor”
-The number of people in relief camps of
tents since the quake was 1.6 million
-In July 2010, CNN returned to Port-auPrince and reported, "It looks like the
quake just happened yesterday“.
-A January 2012 Oxfam report said that a
half a million Haitians remained
homeless
-Only about 20% of aid has been spent
by the Haiti government as they have no
resources.

The governments of the United States, Israel ,the
Dominican Republic, Canada, Brazil, Italy and Cuba3
sent over 1,000 military and disaster relief personnel
each, with the United States being by far the largest
single contributor to the relief efforts.

A tsunami is a large wave created by a displacement of water.

One plate moves towards the
other plate.

Water above the earthquake
is pushed up causing a
tsunami.

One plate is forced down as it
is oceanic crust.

In the deep sea the tsunami
waves can travel at 800km/h.

The plate movement causes
earthquakes.

In the shallow water the
waves slow to 50 km/h.

As the tsunami reaches the
shore it increases in height
to 15 meters.

Primary effects
 Around 230,000 people
were killed or are still
missing.
 Whole towns and villages
were destroyed.
 The infrastructure of many
countries
was
severely
damaged.

On the 26th December 2004 there was an earthquake off
the west coast island of Sumatra measuring around 9.1
on the Richter Scale.
The earthquake occurred along a destructive plate
margin. The plate that’s moving down into the mantle
cracked and moved very quickly, which caused a lot of
water to be displaced. This triggered a tsunami with
waves up to 30 meters high.

230,000 people were killed, 1.7
million homeless, 5-6 million
people needed emergency
supplies and the cost of the
damage was $15 billion.

Primary effects
 5-6 million people needed emergency food.
 There was massive economic damage. Millions of fisherman lost their livelihoods and
tourism suffered because of the damaged and people were afraid to go on holiday there.
 There was massive environmental damage. Salt from the sea water meant that plants
couldn’t grow. The waves also destroyed mangroves, coral reefs, forests, and sand dunes.

Immediate response

Long term response

 Hundreds of millions of pounds had been pledged by foreign
governments, charities, individuals and businesses to give
survivors access to food, water, shelter and medical attention.
 Foreign companies sent ships, planes soldiers and teams of
specialists to help rescue people distribute food and water and
begin clearing up.

 Billions of pounds have been pledged to help re-build the
infrastructure of the countries affected.
 As well as money, programmes have been set up to re-build
houses and help people get back to work.
 A tsunami warning system has been put in place in the
Indian Ocean.
 Disaster management plans have been put in place in some
countries. Volunteers have been trained so that local people
know what to do if a tsunami happens again.

