GEOLOGY
GCSE
Plate Tectonics and Hazards

Name: ______________________________
Whitmore High School
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EARTH’S INTERNAL STRUCTURE
From gathering all of the available evidence from:
* Earthquake waves
* Direct evidence
* Density readings
* Meteorites
It is possible to build up an idea of what the interior of the Earth is like:
Main four compositional layers of the Earth

The structural layers of the Earth

Solid

Solid

Semi
solid

2

The Layered Structure of the Earth

(not drawn to scale)

o

o

o

o

The various layers are separated by their composition and behaviour:
Layer

Composition

Crust

Rich is Silicon (Si), Oxygen (O) &
Aluminium (Al) - Granitic

Mechanical
behaviour

Depth (km)

Lithosphere

Cold, rigid outer shell

10-70

Asthenosphere

Weaker layer with
some partially melted
material

Layer

0

100

Mantle

Rich in Iron (Fe) & Magnesium
(Mg) - Peridotite

Lower mantle

Hot, solid layer

Outer core

Layer of flowing liquid
metal

200

2900

Core

5100

Rich in Iron (Fe) & Nickel (Ni)

Inner core

Very hot, solid, dense
layer
6370
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PLATE TECTONIC THEORY
Continental Drift

A very long time ago, the continental plates were all joined together to form
one super-continent called Pangaea. Over the last 200 million years, the
continental plates have moved apart. Alfred Wegener developed the theory
called continental drift in 1915.
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There are many pieces of evidence that back up this theory suggested by
Wegener:
 The Shapes Match - The continents look as if they were pieces of a
giant jigsaw puzzle that could fit together to make one giant supercontinent. The bulge of Africa fits the shape of the coast of North
America while Brazil fits along the coast of Africa beneath the bulge.
 The Plants and Animals Match - Wegener noted that plant fossils of
the same age found on several different continents were quite similar.
This suggests that they evolved together on a single large land mass.
To him, the presence of identical fossil species along the coastal parts
of Africa and South America was the most compelling evidence that the
two continents were once joined.
 The Rocks Match - Broad belts of rocks in Africa and South America
are the same type. These broad belts then match when the end of the
continents are joined together.
 Direct Evidence – Experiments carried out along rift valleys proved
that the plates were moving apart in some places. These have been
updated recently using laser measurements to calculate the rate of
movement.

A summary of some of the evidence
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All of the World’s tectonic plates are moving in different directions. The
places where they meet are called plate boundaries or plate margins.
This early theory of continental drift was replaced by the more complex idea
of sea floor spreading. This theory suggested by Harry Hess (1960) states
that oceanic plates are being made and/or destroyed in various places, while
the continental plates remain fairly constant.
Evidence for this theory came from observations of the ocean floor in the
Atlantic, where it was noticed that away from the central mountains the two
sides were very similar. Also Iceland appears to be splitting along a central
ridge.
Iceland splitting along
the Mid Atlantic ridge
as the sea floor spreads.

Sea floor spreading - as new oceanic plates are made
by rising magma, the ocean floor increases in size.

In 1963 Fred Vine and Drummond Matthews began to explore the magnetic
changes seen in rocks on the ocean floor. From these ‘magnetic stripes’ they
deduced that the oceanic crust must have been created either side of a
central ridge.
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The problem with all of these theories was that no one knew what was
moving these huge continents and oceans. In 1965, John Tuzo- Wilson came
up with the theory of Plate Tectonics.
This for the first time suggested a
method for the plate movement. Wilson
noticed that in Hawaii there was a
chain of volcanoes getting older and
becoming extinct.
The volcanoes in Hawaii get older to the
north-west and the active ones are to the
south-east. Wilson suggested that they
were being moved over a ‘hotspot’ by
convection currents below the solid crust.
Exercise:
1) The island of Kauai is now 400km from the fixed ‘hot spot’. If the
basalt lava flows on the island are 5 million years old, how fast has
the Pacific plate moved?
Remember:

_____________ cm/yr-1
2) How old are the lava flows on Oahu, which is 250km away from the
fixed ‘hot spot’?
_____________ Million years

Plate Movement

Today we know that the movement of the tectonic plates is being driven by
convection currents in the mantle.
The crust is actually joined to the
solid top layer of the mantle, together
they form the lithosphere. This
floats on top of the weak, partially
melted layer underneath known as
the asthenosphere.
Heat rises from the lower mantle and
moves around easily in the partially
melted asthenosphere as convection
currents.

Convection currents driving plate movements
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Plate Boundaries/Margins

These are the tectonically active zones of the World. Here we find most volcanoes and earthquakes happening.
Exercise: Shade in the active zones and mountain belts on the map below.
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PLATE BOUNDARIES/MARGINS
 For each of the plate boundaries below label the key terms on
the diagram, describe the processes and landforms created.
A) Divergent (constructive) boundary

At this boundary, plates are moving apart and
new oceanic plate is being created. There is high
heat flow from rising convection currents and
partially melted mantle material generates
basaltic magma. This is added to the edge of
each plate.

Label:

* rift valley

* ridge mountains

* abyssal plain
* basaltic magma

* area of high heat flow
* convection currents

Processes: ______________________________________________
_______________________________________________________
_______________________________________________________
Landforms: _____________________________________________
_______________________________________________________
_______________________________________________________
Example: _______________________________________________
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Sea Floor Spreading
This is the theory put forward by Harry Hess in 1960 that the ocean floor is
spreading apart at mid-ocean ridges. New ocean crust is created as magma
rises from the mantle. Therefore, rocks at the ridge are younger and get
older further away from the central point.

Sea floor spreading

1) Explain how new ocean crust is being made at a constructive
(divergent) plate boundary.

(3)

__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
2) Name an example of a constructive (divergent) plate boundary.
________________________________________________

(1)

Every few million years the Earth’s magnetic field reverses so that a
compass would no longer point to what we understand as North.

A magnetic
reversal
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In 1963 Vine and Matthews noticed
that as magma cools at the plate
boundary the iron particles in the
crystals align in the direction of the
magnetic field at the time of their
formation. However, if the magnetic
field reverses they will be aligned in
the opposite direction. These form
magnetic ‘stripes’ on the sea floor of
normal and reversed polarity.

Magnetism preserved in the rocks of the sea
floor

Iron particles aligning as they cool

3) Name the type of plate boundary shown. __________________ (1)
4) Locations R and S in Figure 13 are 800km apart on the ocean floor.
How fast are R and S spreading apart from each other? Show your
calculation below:
(2)

Answer ________ cm per year
11

5) Which two of the following are associated with mid-ocean ridges such
as this? Tick only two boxes.
(2)
Basalt pillow lavas
Huge earthquakes
Tsunamis
High heat flow
Regional metamorphism
6) Explain how the magnetic stripes in Figure 13 have formed.

(4)

__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
7) Which two features are always found at this type of plate boundary?
Tick only two boxes.
(2)
Ocean trench
Island arc
Undersea volcanoes
Rift valley
Andesitic eruptions
8) Why is this pattern of ‘stripes’ symmetrical?

(2)

__________________________________________________________
__________________________________________________________
__________________________________________________________
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B) Convergent (destructive) boundaries
1) Continental-Oceanic (C-O)

Here an oceanic plate moves towards a
continental one. The denser oceanic plate is
subducted and begins to partially melt into the
mantle. This generates andesitic magma,
which is very gassy and explosive. It is also viscous (sticky) so the gas can’t
escape, building pressure creating explosive eruptions at cone volcanoes.
Plutons of granite with form if the magma does not reach the surface of the
continental plate.

Label:

* Partially melted material

* Ocean trench

* Cone volcanoes

* Andesitic magma
* Subduction zone

* Zone of descending earthquakes

Processes: ______________________________________________
_______________________________________________________
_______________________________________________________
Landforms: _____________________________________________
_______________________________________________________
_______________________________________________________
Example: _______________________________________________
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2) Oceanic-Oceanic (O-O)

Here one oceanic plate moves towards another
oceanic plate. The denser of the two plates is
subducted and partially melts into the mantle.
This generates andesitic magma, which is
very gassy, viscous and explosive. This rises to
create chains of volcanic islands. These islands build up over numerous
eruptions.

Label: * Partially melted material

* Ocean trench

* Andesitic magma

* Cone volcanoes

* Subduction zone

* Zone of descending earthquakes

Processes: ______________________________________________
_______________________________________________________
_______________________________________________________
Landforms: _____________________________________________
_______________________________________________________
_______________________________________________________
Example: _______________________________________________
14

3) Continental-Continental (C-C) – Collision plate boundary

Here two continental (land) plates have
collided. The sediments between them have
been forced and folded upwards to create a
range of Fold Mountains. Rocks at the base
of these mountains can be put under
immense pressure and turn into
metamorphic rocks. The heat created by the collision of the plates can cause
the partially melting of the bottom of the crust to create magma.

Label: * Deep (earthquake) zone
* Faulted rocks

* Fold mountains

* Zone of regional metamorphism

* Granite plutons
(heat and pressure)

Processes: ______________________________________________
_______________________________________________________
_______________________________________________________
Landforms: _____________________________________________
_______________________________________________________
_______________________________________________________
Example: _______________________________________________
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C) Conservative (Sliding) boundaries

These are boundaries where two
plates move alongside one another.
There tends to be low heat flow,
but lots of associated faulting as
the huge masses of rock grind past
each other. This makes earthquakes very common. The low heat flow means
that volcanoes do not form at this type of boundary.

Label: * Earthquake zone

* Direction of plate movement

* Transform faults

________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
Example: ________________________
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San Andreas Fault, California

Review of processes and landforms
For each of the diagrams below add in the main landforms created
and annotate the main processes operating there.

Convergent (destructive) margin (C-C)

Divergent (constructive) margin

Conservative (sliding) margin

Convergent (destructive) margin (O-C)
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JOIDES RESOLUTION 360 research cruise

Objectives:
 To drill down to the Moho to
understand the processes that
operate at mid-ocean ridges.
 To test the types of rocks and
materials at depth in the crust.
 To understand the processes of
asymmetric seafloor spreading.
 To look for signs of deep life
inside the crust and thus identify
the limits of life itself.

THE QUEST TO TOUCH THE MANTLE

Read the article on the handout sheet:
1) a. What are the main findings of the JOIDES RESOLUTION 360 research?
 Evidence for processes at the base of the crust (Moho):

 Processes operating at the mid-ocean ridge:

b. How might this change our understanding of Geological processes?
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PAST PAPER ASSESSMENT - TECTONICS
Figure 1 is a cross-section through part of the Indian Ocean.

Figure 1

1. (a) Complete the table below. Match the location numbers in Figure 1 with the correct
descriptions.
[5]











volcanic
island arc

subduction zone/
Benioff zone

constructive
plate margin

ocean
trench

abyssal
plain

(b) Draw arrows in the empty boxes on Figure 1 to show the direction of plate movement at those
locations. Select from the choice below.
[1]









(c) At which location are turbidites most likely to be deposited on Figure 1? Tick () only one
box.
[1]











1

2

3

4

5

(d) The ocean crust is made up of different rock types and structures. Draw a line between the rock
type or structure and the process that forms it.
[4]

(e) Which of the following statements correctly describes the lithosphere.







crust and convection currents only mantle
upper mantle
present
rock

[2]







weak solid

rigid solid

partially
molten
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(f) Partial melting at the two zones shown on Figure 1 results in magmas of different
compositions. State the compositions of the magmas and explain why they are different. [5]
Magma below location 1 :
Magma below location 4 :
Explanation :

Figure 2 is a cross-section across a mid-ocean ridge.

Figure 2
2. (a) State the age of the ocean crust at C on Figure 2.

Million years

[1]

(b) Name an igneous rock you would expect to find near the surface at D on Figure 2. Tick ()
only one box.
[1]











turbidite

granite

gabbro

breccia

basalt

(c) Draw arrows in the boxes on Figure 2 to show the direction of plate movement on each side of
the mid ocean ridge. Select from the choice below. [1]
(d) Name the type of plate margin shown in Figure 2. Tick () only one box.











convergent
(destructive,
oceanic-oceanic)

conservative

convergent
(destructive,
oceanic-continental)

divergent
(constructive)

convergent
(destructive,
continental-continental)

[1]

(e) Describe one piece of evidence from Figure 2 which can be used to support the theory of sea
floor spreading.
[3]
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
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Figure 3 is a photograph of structures found in the crust at D on Figure 2.

0-----------50cm
(f) (i) Name these structures found at D. Tick () only one box.

[1]











columnar
jointing

pillow
lavas

dyke

ripple
marks

graded
bedding

(ii) Explain how these structures form.

[2]

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
Figure 4 shows the plate boundaries near the west coast of North America.
Figure 4

3. (a) Figure 4 shows three different types of plate boundary. Select which type of plate boundary
is present at each of the localities: B, C and D.
[3]





convergent
(destructive,
oceanic-oceanic)

conservative







convergent
divergent
convergent
(destructive,
(constructive)
(destructive,
oceanic-continental)
continental-continental)

22

(b) Selecting from the choice below, draw arrows in the empty boxes on Figure 4 to show the
relative direction of plate movement on each side of the San Andreas Fault.
[1]









(c) Along the line X-Y on Figure 4 earthquake foci get gradually deeper towards Y. Explain this
pattern of earthquake distribution.
[3]
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
(d) Which two of the following occur at divergent (constructive) plate margins? Tick () only
two boxes.
[2]





vulcanicity and
vulcanicity
shallow focus without seismic
earthquakes
activity


low heat
flow







vulcanicity and
deep focus
high
deep focus earthquakes without heat
earthquakes
vulcanicity
flow

(e) From the list below, select the rock usually associated with each of the following locations.
[4]
slate
granite
basalt
gabbro
andesite
Erupted along a mountain chain near a convergent
(destructive) ocean-continent plate margin.
Erupted at a divergent (constructive) plate margin.
Intruded beneath a mountain chain as a result of
melting continental crust.
Formed by recrystallisation of a shale due to heat
and pressure in a mountain chain.
Total

MARKER

MARK/PERCENTAGE

Strength

Target
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GRADE

[40]

EARTH HAZARDS AND THEIR MITIGATION
Hazards are natural events that affect people. These include
hurricanes, floods or droughts. Processes related to Geology cause
specific earth hazards; they include volcanoes, earthquakes,
tsunamis and landslides. Hazards are split into two categories:
primary hazards are those directly related to the event; secondary
hazards are later results of the event.
For each of the hazards below take note on why they happen and how
damaging they can be:

Volcanic Hazards
Primary hazards:
a) Volcanic blast

Description of hazard: ________________________________
___________________________________________________
Type of volcano: _____________________________________
Risk to life: _________________________________________

b) Lava flows
Description of hazard: ________________________________
___________________________________________________
Type of volcano: _____________________________________
Risk to life: _________________________________________

c) Ash falls
Description of hazard: ________________________________
___________________________________________________
Type of volcano: _____________________________________
Risk to life: _________________________________________

d) Pyroclastic flows
Description of hazard: ________________________________
___________________________________________________
Type of volcano: _____________________________________
Risk to life: _________________________________________
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Secondary hazards:
e) Mudflows

Description of hazard: ________________________________
___________________________________________________
Type of volcano: _____________________________________
Risk to life: _________________________________________

Earthquake Hazards
Primary hazards:
a) Ground shaking

Description of hazard: ________________________________
___________________________________________________
Effects: ____________________________________________
___________________________________________________
Risk to life: _________________________________________

Secondary hazards:
b) Fires

Description and causes of hazard: _______________________
___________________________________________________
___________________________________________________
Risk to life: _________________________________________

c) Tsunamis
Description and causes of hazard: _______________________
___________________________________________________
___________________________________________________
Effects and risk to life: ________________________________
___________________________________________________

d) Landslides
Description and causes of hazard: _______________________
___________________________________________________
___________________________________________________
Risk to life: _________________________________________
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Landslide Hazards

The hazard associated with a landslide is the material itself and the damage
that it can cause to buildings, farmland etc. However, there is also the
problem of related collapsing or subsidence of ground around the area where
a landslide has occurred.
1

2

3

4

1 – Mudflow slide in Peru
2 – Debris flow in Indonesia
3 – Rock fall in Pakistan
4 – Rock slide in the USA

Description and causes of the hazard: _________________________________________
________________________________________________________________________
________________________________________________________________________
Risk to life: _______________________________________________________________

Types of Landslide
Annotate the diagrams to explain the causes of the different types of landslide.

Type: ____________

Type: ____________

Type: ____________
Type: ____________
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MEASURING EARTH HAZARDS
Earthquakes:

1) Use the diagram below to explain why earthquakes happen.

The shaking of the ground
triggered by an earthquake is
measured by a seismometer.
A seismometer will pick up the
waves transmitted by an
earthquake at different times
depending on its distance from
the Focus (the place where
the earthquake began).

[4]

A typical seismometer reading

Measuring earthquakes
There are two scales for
recording the strength or
intensity of an earthquake.
A) The Richter scale: This is based on the strength of the strongest
wave so shows the power or energy of a quake. Each point on the scale
shows a ten-fold increase in energy, so an 8.0 on the Richter scale is
100 times more powerful than a 6.0.
B) The Mercalli scale: This is based on the amount of ground shaking
and resulting damage caused by the earthquake. This will differ on
soft, loose ground compared to solid ground.
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Modified Mercalli Scale

Volcanoes:

2) Use the diagram to explain what causes a
volcanic eruption.
[4]
___________________________________

______________________________
______________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________
Measuring volcanoes
The power of a volcanic eruption is measured
on the Volcanic Explosivity Index (VEI).
The higher the number the more powerful the
eruption and amount of material blasted out
during the eruption.

28

THE EFFECTS OF EARTH HAZARDS
The level of risk from an earth hazard in relation to life and property is
related to a number of factors:
o Population density – how many people live in an area and how
tightly crowded are they?
o Technology – how well prepared are the people and how strong are
the structures (buildings etc.)?
o Development: How
How
How
How

well developed economically is a country?
well educated and prepared are people?
good are communications?
well is the hazard monitored and predicted?

Most deadly earth/tectonic hazards of the last 100 years
Hazard

Location

Deaths

Year

1 - Indian Ocean tsunami

Indian Ocean

280,000 est.

2004

2 - Tangshan earthquake

China

242,000 est.

1976

3 - Haiti earthquake

Haiti

160,000 est.

2010

4 - Great Kanto earthquake

Japan

142,000 est.

1923

5 - Ashgabat earthquake

Turkmenistan

110,000 est.

1948

6 - Kashmir earthquake

Pakistan

100,000 est.

2005

7 - Sichuan earthquake

China

87,000 est.

2008

8 - Ancash earthquake

Peru

70,000 est.

1970

9 - Quetta earthquake

Pakistan

61,000 est.

1935

10 - Manjil earthquake

Iran

54,000 est.

1990

* Note that the ten largest death tolls are all from earthquakes or tsunamis. The largest volcanic
and landslide death tolls are listed below:

Nevado de Ruiz eruption

Colombia

23,000 est.

1985

Vargas Mudslides

Venezuela

22,000 est.

1999

In total 2.75 million people have died from earth hazards in the last 100 years
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You are now going to study four case studies of hazards:
1)
2)
3)
4)

Volcano - The eruption of Mt. Pinatubo 1991 (LEDC)
Earthquake - The Kobe earthquake 1995 (MEDC)
Tsunami - The Indian Ocean tsunami 2004 (LEDCs)
Landslide - The Vargas Mudslide 1999 (LEDC)

For each one you must produce a simple fact file/case study:

1) Volcano Fact file – Mount Pinatubo, Philippines 1991
Where did it happen? (Plates etc.)

What were the hazards from the volcano and why?

What were the effects on people (social), jobs
(economic) and landscape (environmental)?

How was it predicted?
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2) Earthquake Fact file – Kobe, Japan 1995
Where did it happen? (Plates etc.)

What were the main hazards from and why?

What were the effects on people (social), jobs
(economic) and landscape (environmental)?

How effectively was it managed?
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3) Tsunami Timeline - Indian Ocean Tsunami 2004
Causes

1

2

3

4

5

6

The 3 P’s
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4) Landslide Fact file – Vargas Mudslides, Venezuela 1999
What type of landslide was it and what were the
causes?

What were the effects on people (social), jobs
(economic) and landscape (environmental)?

How can the damaging effects of landslides be controlled in future?

Other methods of prediction, protection and preparation
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REDUCING THE RISK FROM EARTH HAZARDS
There are three main things that can be done in order to reduce the risk from
an earth hazard event:

The three Ps

1) Predict – try to work out when the next event might happen.
2) Protect – designing buildings that can cope with the hazard.
3) Prepare – make sure that people know what to do.

Use the PowerPoints and other information to complete the
diagrams showing a variety of methods of reducing hazard risk.
Tsunamis

Tsunami escape shelter

Predict – Since 2004 a network of
seismometers has been set up around the
Indian Ocean to monitor earthquake activity.
This is linked to a tsunami warning system that
sends information to governments as soon as a
large earthquake occurs. Warnings can then be
sent out to areas on the coast and warnings
given.
Tsunami ‘proof’ housing in India
Protect – There are a number of things that
can be done to protect people and buildings
from minor tsunamis. Tsunami shelters have
now been built in many parts of Indonesia and
Thailand. These are two storey buildings made
of re-enforced concrete, able to withstand a
powerful wave. New housing has also been
built with raised floors and escape routes to
the roof. In Japan sea walls have been built
near to some large cities to deflect the power
of the wave away from the shore.
Prepare – People are educated about the
dangers in high risk areas and warning signs
are placed to remind people. Safe routes to high
ground or safe shelters are clearly marked.
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Sea wall in Japan

Earthquakes:

Predict – The level of accuracy of
earthquake prediction is very
limited. However, a few methods are
being researched:
 Seismic gap theory – using
patterns of previous events to
predict future ones by looking
for areas along faults where
there have been few quakes.
Seismic gap theory
 Using tiltmeters and
strainmeters to look for pressure changes.
Protect – The most effective way to reduce earthquake
risk is to design and regulate buildings so that they are
as earthquake proof as possible.
Preparation – Education is a very important tool to
ensure that people know how to react to an earthquake.

Volcanoes:

The Burj Khalifa, Dubai

Predict – Volcanoes tend to give a few more clues
prior to an eruption such as:
 Changes in gas emissions (COSPEC)
 Changes in groundwater levels or temperature.
 Deformation of the ground (tiltmeters).
Protect – There are a few methods that can used to
protect areas from eruptions, such as building
barriers to divert lava flows or channels to contain
mudflows.
Preparation – As with earthquakes education of the
public is important so that people are ready and
prepared to evacuate if an eruption is predicted.

Preparedness
posters from the
Philippines
(volcanoes) and
the USA
(earthquakes)
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Monitoring gas emissions

A mudflow channel

Predict

Surviving an
Earthquake
‘The 3 Ps’

Prepare
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Protect

Why do people choose to live near volcanoes? (4)
_______________________________________
_______________________________________
_______________________________________
_______________________________________
_______________________________________
______________________________

___________________________

Living with
Volcanoes
‘The 3 Ps’

Prepare

Protect

Predict
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Glossary
Keep this glossary up to date as you work through the topic.
Term

Meaning

Crust
Asthenosphere
Core
Continental drift
Sea floor spreading

Plate boundaries
Convection currents

Divergent margin
Magnetic stripes
Rift valley
Shield volcanoes
Basaltic magma
Mid-ocean ridge
Convergent margin
Subduction
Partial melting
Ocean trench
Andesitic magma
Cone volcano
Island arc
Collision margin
Fold mountains
Conservative margin

Pyroclastic flow
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Term

Meaning

Mudflow/Lahar
Tiltmeter
COSPEC
Thermal Imaging
Focus
Epicentre
Liquefaction
Seismic gap theory

Richter scale
Mercalli scale
Seismometer
Strain meter
Tsunami
Rockfall
Rockslide
Debris flow
Prediction
Protection
Preparation
Add in any other key words that we may have missed
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Plate Tectonics and Hazards Unit Review and Reflection
In what aspect of Geology in this unit do you believe you were strongest?
.................................................................................................................
.................................................................................................................
In what aspect of Geology in this unit do you believe you need to work at?
.................................................................................................................
.................................................................................................................
Based on what you have experienced in this unit, set yourself a target to
achieve in your future learning in Geology:
.................................................................................................................
.................................................................................................................
Personal learning Checklist (PLC)

(Rate yourself as Green = very confident, Orange = confident or Red = unsure)
Concentric zoned structure of the earth

Earthquake hazards (shaking, landslides)

Key layers: Lithosphere and Asthenosphere

Volcanic hazards (lava, ash, mud, pyroclastic)

Continental drift evidence

Landslides and subsidence

Sea floor spreading (magnetism)

Tsunamis

Plate tectonic theory

Factors affecting level of risk from hazards

Divergent (constructive) plate boundaries

Hazard prediction (earthquakes and volcanoes)

Convergent (destructive) plate boundaries

Hazard protection (buildings)

Collision plate boundaries

Hazard preparation (warnings and evacuation)

Conservative plate boundaries

Case studies (contrasting LEDC vs MEDC)

New evidence (Joides 360)
Geological hazards

TEACHER REFLECTION
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
.
40

