If you could slice open the Earth Inside the Earth Fig.148
like some giant apple, you would

find several layers (fig.148). TheEarthis not perfectly round - it is slightly flattened the Poles. The distance around the
Equator is 40,075 kilometres. The distance through the core is 12,755 kilometres.

As we stand on its surface, we
think of the Earth as a solid ball of
immovable cold rock. But deep
beneath our feet, the Earth is
neither solid nor cold ! One
kilometre down it is 30°C warmer
than at the surface. Atthe core
of the Earth, it is white-hot as the
temperatures reach 4,500°C.
The Earth's core is a solid ball,
2,500 kilometres across.

The mantle rocks are hot and

semi-molten. Giant swirling, heat
currents (orconvection currents)
are found in the mantle rocks.

Above, lies the Earth's thin outer
skin or crust. The crust is broken
into massive chunks known as

plates which slowly move about
because of the movement of the
convection currents in the mantle.

When rocks from the mantle break

t?ro:;gg thé’ CrIﬁSt' V'i"Cat”?(eS florm The Crust has two main parts - The inside of the Earth has three parts -
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The linner Core is solid and made of

10 kw thick). It is made of heavy
white-hot nickel and iron.

X rock called Basalt.

1 Make a simple copy of figure 148. 4 Look at figures 149, 150 and 151.
Give your diagram a title and copy the key. i.  Which photograph shows -
Copy all the labels and then shade in your a. Red-hot lava erupting under the sea and
copy. spewing on to the surface ?
b. The effects of a massive earthquake ?
i Write a sentence to explain the following ¢. A volcano erupting white-hot lava, ash
terms - Crust, Mantle, Outer Core, and gas everywhere ?
Inner Core, Plate ii. Choose one of the photographs and write a
ii. What is the difference between the report on the problems that might arise from
following - the what is shown.
a. Ocean and Continental Crust iii. Are there any advantages in eruptions and
b. Crust and Mantle ? earthquakes ? Give your reasons.

5 i. Can you explain why volcanoes erupt and why
earthquakes happen ?
ii. Make a copy of the summary from page 81.

3 Why is it hotter nearer to the Core than on the
Earth's surface ?



Fig.149 White-hot lava pours down
Mount Etna as it erupts

e Fig.150 Undersea eruptions spew lava and make new
land on the crust of the Earth.

Fig.151 Buildings and roads destroyed by a massive
earthquake.

SUMMARY

The surface of the Earth is covered by land and
sea. The solid outer layer is called the Crust. Inside

the Earth there are three layers - the Mantle, the
inner and outer Cores. Death and destruction can

be caused when volcanoes erupt or when the crust
moves and earthquakes occur.




i. Write the following labels in the
correct places on the diagram

opposite -
Ocean Crust Mantle
Outer Core Crust
Continental Crust
Inner Core

ii. Finish the key by filling in the
missing information about each
of the layers of the Earth.

How do we know that the Earth is
not a perfect sphere ?

What happens when molten rocks
from the mantle break through the
crust ?

When do earthquakes happen ?

What is the temperature of the rocks
at the Earth's Core ?

INSIPE THE EARTH

The Earth's Crust has two wain parts :-
Continental Crust

Ocean Crust

The Inside of the Earth has three parts :-
The Mantle

The Quter Core

The Inner Core

Why are the rocks of the Core so hot ?

What is the molten rock of the mantle
called ?




DRIFTING LONTINENTS

250myBP The surface of the Earth seems still. It is not. Each year, Europe gets
further away from America as the Atlantic Ocean widens by
about seven centimetres. At the same time, the Pacific
Ocean becomes narrower and the Himalayas in Asia

" v grow higher ! The Earth's surface is on the
, move and has been since the Earth began
(see fig. 153). Geologists now believe
k i 50myBP that the crust is made up of about
15 huge pieces called plates.
Some plates carry oceans
and others, continents.

150myBP

Present Day

Drifting
Continents

Fig.153
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American
plate

-
“’ Eurasian

..

African plate

As the huge plates slowly move,
the continents and oceans also
move ! Over millions of years the
continents have drifted around the
globe. This means that the map of
the world is constantly, but slowly,
changing.

South
American
plate

About 250 million years before
present, all the continents were
joined together in one giant conti- Plate

nent called Pangaea. Since then boundaries
they have slowly drifted apart.

—

The Earth's Plates _—

The plates are made of
basalt (rocks formed from
cooled lavas). Figure 154
shows the main plates and
their general direction of
movement across the world.
As the plates move so to do
the continents or oceans that
they carry. Plates which carry
oceans are usually very thin
(between 5 - 10 km thick).
Plates which carry continents
are usually thicker (up to 70
km thick).

Pacific
plate

plate

Indo-/’;”f\{\\ 3
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Antarctic
plate




When two plates move apart (or diverge), their edges heat and curl up,
forming ridges (fig.155). When two plates move towards each other (or
converge) the thinner plate buckles under the thicker one (fig.156). As
two plates slide past each other (fig.157), they form what is known as a
tear fault (or crack). Earthquakes and volcanic eruptions are triggered as
the huge plates move.

Where plates move apart Fig.155

or diverge

Mid-ocean ridges form

Voleanic Islands
can erupt

2=t Faults or
cracks in
the crust

Convection
currents in
the magma

Hot magwa forces its way
between the two plates

Where plates move towards each other
or converge ded

Ocean trench

High fold mountains form

Continental plate
Thin ocean plate sinks under thicker
continental plate
Where plates slide past each Flg-157
other
Plates sliding past each On land, earthquakes cause
other causing earthquakes death and damage to roads
buildings and other

property

Undersea earthquakes can cause
giant tidal waves

1 i. What are plates ?
ii. What are plates made of ?
iii. How many plates are
there approximately ?
iv. How do the plates move?

2 i. What was Pangaea ?

ii. What has happened to
the continents and oceans
since then ?

iii. Which ocean is getting
wider ?

iv. Which ocean is getting
narrower ?

v. Can you explain why ?

Look at figure 154.
Give two examples of plates
which are -
a. moving apart
b. moving towards each
other.

4 i. Which are thicker, ocean
or continental plates ?
ii. Why is this the case ?
iii. Which plate is the
largest ?

What happens when the
giant plates meet or part ?
Write a report using your
answers to questions 1 to 4
above and the information in
figures 155 to 157. You may
use simple diagrams to help
your answer.

SUMMARY

The Earth's crust is made up
of approximately 15 giant
plates which slowly move.
The plates carry oceans and
continents. As the plates

move, the continents drift,
oceans change shape and
mountains grow.

Plate movement causes
earthquakes and trigger
volcanic eruptions.



ERUPTION !

Volcanoes are formed when molten mantle rocks
(magma) flow outthrough an openinginthe Earth's
crust (fig.158). Most volcanoes are found at weak
spotsinthe crust, usually betweentwo great plates.

The molten rock oozes out as different types of
lavas. Deep in the crust pressure builds up until
the magma forces its way up and out through.a hole
or vent. If the magma is very thick, the pressure
can be so great that the lava bursts

outina giant explosion, sending smoke, poisonous

Inside a Volcano : Fig.159
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Fig.158 Mt.Etna erupts at night

gases, clouds of dustand ash as well as lava bombs
in a huge eruption. The lava (magma in contact with
air) makes its way up through the main vent from the
magma chamber below (fig.159). It ocozes down
the sides of the volcano destroying everything in its
path (fig.160). The lava then cools and forms solid
rocks. Each eruption adds another layer of lava and
ash, and the volcano grows in height. Cracks can
also form in the sides of the volcano allowing more
lava to seep out, forming smaller volcanoes on the
main one called parasitic cones.
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Fig.160 Molten lava flowing down Mt.Etna

When volcanoes are likely to erupt at any moment, they are said to be
active, such as Mt.Etnain Sicily. Where a volcano goes quiet and does
not erupt regularly, it is said to be sleeping or dormant, such as
Kilimanjaro in Africa. If a volcano has not erupted for a very long time,
itis said to be dead or extinct, such as Arthur's Seat, Edinburgh. Planet
Earth has over 500 active volcanoes and probably 20 to 30 eruptin a
year (fig.161).

Each eruption can bring death and destruction on a giant scale. When
Mt.St.Helens erupted in May 1980, the top of the mountain blew off, ash
and lavas covered the landscape and even trees over 60 kilometres
away were blown over in the huge blast. Although volcanic eruptions
destroy the landscape, plants, animals and property, many people
choose to live near them. This can be because rich fertile soils form on
volcanic areas and are good for farming on. In some volcanic areas
there are valuable minerals to be found such as gold, silver, iron and
diamonds. In Iceland, volcanic rocks near the surface are so hot that
water found near them is used to heat houses or in power stations.
Volcanoes also attract tourists since they are very beautiful. Volcanic
islands in mid-ocean such as Hawaii are useful staging posts for long
distance air or sea travel.

World Map of Volcanoes Fig.161
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Tasks!

i. What is a volcano ?

ii. Write a sentence to
explain each of the
following - vent, crater,
magma chamber

i. Draw your own simple
diagram of a volcano (see
fig.159).

Label the following
features of a volcano on
your diagram - crater,
vent, magma chamber,
magma, molten lava,
ash cloud, layers of ash
and lava.

ii. What do the layers of ash

and lava tell you about

the volcano ?

i. Look at figs 158 and 160.
Write a paragraph
describing what each
scene shows.

ii. What do the terms active,
dormant and extinct
volcanoes mean ? Give
an example of each.

4 Where are volcanoes found
on Planet Earth ?

Why are they found in these
areas ?

5 Volcanoes can be very

dangerous to live beside.

a. Describe the problems of
living near to an active
volcano such as Mt.Etna.

b. What then attracts people

to live close to active
volcanoes ?

SUMMARY

Volcanoes are formed when
molten rock from the mantle
erupts as lava through a vent
in the crust. Volcanoes can

be active, dormant or extinct.

There are over 500 active
volcanoes on the Earth.
Volcanoes can bring death
and destruction but people
often live near them for good
reasons.







