1 Plate tectonics




By the end of this chapter, students will have studied:

o The Earth’s internal structure

o The theory of plate tectonics

o The theory of continental drift

o The theory of sea-floor spreading

o Adetailed look at the three different types of plate boundaries

o lreland’s position now and in the past and its impacts on our geology




Four layers make up the Earth

= Crust
= Mantle
= Quter core

m Inner core
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Types of crust
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Continental crust

= Thick, averaging between 30 km and 70 km In

thickness.

* Made up of light rocks, e.g. granite.

= Made from silica and alumina (SIAL).

CONTINENTAL CRUST
Composed of light rocks made from silica
and alumina (SIAL).30-70 km thick.

OCEANIC CRUST MOHO

Composed of heavy rocks The boundary between
made from silica and the Earth’s crust
magnesium (SIMA). and the mantle.

3-10 km thick.
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Oceanic crust

= Thinner than the continental crust, averaging between 3
km and 10 km.

* Made up of heavy rocks, e.g. basalt.
» Made from silica and magnesium (SIMA).

CONTINENTAL CRUST
Composed of light rocks made from silica
and alumina (SIAL).30-70 km thick.

N

R

OCEANIC CRUST MOHO

Composed of heavy rocks The boundary between
made from silica and the Earth’s crust
magnesium (SIMA). and the mantle.

3-10 km thick.



CONTINENTAL CRUST

Composed of light rocks made from silica

Ocean

OCEANIC CRUST
Composed of heavy rocks
made from silica and
magnesium (SIMA).

3—10 km thick.

and alumina (SIAL).30—70 km thick.

MOHO

The boundary between
the Earth’s crust

and the mantle.
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IEXN The Earth's crust is broken up into seven major plates and several minor plates




Plates of the earth and their movement
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South American
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Theory of plate tectonics
= Explains why the plates of the earth are moving.

= The main idea (theory) was proposed by Alfred \Wegener in
1912.

= Earth’s crust consists of plates that move or float on the mantle.
= Movement Is caused by convection currents in the mantle.
= Plates diverge, converge or slide past each other.

Plates pulling apart . (4] MAKERS OF MODERN SCIENCE
P Plates colliding

ALFRED
WVEGENER

Creator of the Continental Drift Theory
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Proof of continental drift

Continental fit — “Jigsaw puzzle”.

Similar fossils found around the world.
Common rock types on different continents.
Matching glacial deposits.

M’ Cynognathus

, Glossopteris

~WF"% Lystrosaurus
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Theory of continental drift

= Continents were once all joined
together as Pangaea. ........ a
supercontinent.

=200 million years ago Pangaea
began to break apart.

» Pangaea divided into Laurasia
and Gondwanaland...

* They further divided into the
continents we know today....

i EurasianBEte N
Ry )

Antartic Plate
Fig 2.5 The position of our continents today

Fig 2.6 Could this be the position of the continents 50
million years from now?







Triassic
200 million years ago

Cretaceous
145 million years ago

Present day
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arth 1s divided into the inner and outer core, the mantie and the

(_rust

Outer core

Inner core
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Magma Convection currents

* Magma heats; rises and moves towards the upper

mantle.

* The magma flows sidewards, then cools and sinks.

* Circular movement causes plate movement.

Plates pulling apart Pates collding

— Convectlon
Lurrents Q




Red represents the
newest crust of the earth.
The further from red the
older the crust. Where is
Ireland?




Proof of sea-floor spreadinc
 Ocean floor widens; magma rises from within the mantle and fills

the opening.

* The rocks found further from the plate divide are older so older

rocks are found closer towards continents.

Mid-ocean ridge

Youngest
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Plate boundaries

There are three types of plate boundaries:

= Divergent (boundaries of construction).

= Convergent (boundaries of destruction).

= Transform (passive boundaries).

Divergent boundary Convergent boundary

Transform boundary



1. Divergent (constructive boundaries)
=New crust Is formed.

=Mid-ocean ridges created (Mid-Atlantic Ridge)
»Plates separate and move away from each other.
=Example: American and Eurasian plates.

Rift Midocean As plates separate a
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2. Convergent (boundaries of destruction)
Three types of destructive boundaries:

Oceanic-oceanic: where two ocean plates collide

Oceanic-continental: where an ocean and continental plate
collide

Continent-continental: where two continental plates collide




Oceanic — Oceanic:

What happens?

Subduction occurs (heavier plate forces its way under the
lighter plate).

What is formed?

Ocean trenches and island arcs can be formed.

Proof?

Example: Japan

Oceanic crust Trench sland arc Continental crust

l ] - — Z .‘\‘L - l
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Subducting aceanic \ Metting Oceanic ithosphere
plates







Oceanic - Continental:

What happens?
What iIs formed?.
Proof?

Continental
Cceanic crust crust \olcanic arc

Trench l
1 P

NAZCA PLATE # ‘ 5. AMERICAN PLATE

Subducting oceanic
lithosphere \




Continental - Continental:

What happens?
What iIs formed?.
Proof?

HIMALAYAS
Continental crust W Continental crust

3

Asthenosphere




3. Transform (passive boundaries)

= Crust is neither created nor destroyed.
= Plates slide past each other.

= The line along which the plates slide is known as a fault
line.

= Known as transform faults = e.g. the San Andreas Fault in
California.
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Irelands geological past




200 million years ago Today







Examine the diagram below and answer each of
the following questions.

(i) Mame the type of plate boundary illustrated in
the diagram.

(i) Name the feature at A.

(iii) Mame an igneous rock formed at B.

(iv) Mame the part of the upper mantle at C.
2015, Part 1, Q5, 8 marks

Examine the map above and answer each of the
following questions.

(i) Name each of the plates A, B, C, D.
{ii) Name the type of plate boundary at E and at F.

Ccean

(ili) Identify the correct option in each of the
Lithosphere following statements.

(a) Volcanic mountains are formed at E. True
or false?

(b) Fold mountains are formed at G. True
or false?

2014, Part 1, Q5, 8 marks
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Examine the diagram above, which shows the
structure of the Earth. Match each of the letters
A to D with its correct name from the list below.
¢ Mantle @ Core
@ Asthenosphere Crust
2011, Part 1, Q8, 8 marks

Examine the diagram above showing the
internal structure of the Earth and answer each
of the following questions.
(i) Mame each of the layers of the earth A,B,C, D, E
and F
(i) Describe briefly the main differences between
the composition of layer C and layer D.

(i) Explain briefly why plates move.
2014, Part 2, Q2A, 20 marks




Describe and explain destructive plate
boundaries.

2014, Part 2, Q3B, 30 marks

Examine the map above showing the major
crustal plates of the Earth and answer the
following questions.

(i) Mame the plates A, B, C and D.

(i) Name the boundary at X.
2011, Part 2, Q2A, 20 marks
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= Crust: continental (thick, light sial, 30—70 km), oceanic (thin, heavy sima, 3—10 km)
* Mantle: nigid upper mantle

* Quter core: liquid

Inner core: solid, pressure

Asthenosphere: molten mantle

Lithosphere: solid crust and rigid upper mantle

Moho line: boundary of crust and mantle

:
Plate tectonics

* Large ngid sections called plates, 7 major
* Convection currents

* Plate tectonics = movement of plates magma _

* Continental drift, 1912 Wegener, superconfinent Pangaea, * Exogenic forces (external): weathering
Gondwanaland and Laurasia and erosion

« Proof: matching fossils, rock types, mountain ranges,
continental fit, glacial deposits

« Sea-floor spreading, 1960s Hess

* Proof newer rocks {and volcanic islands), Mid-Atlantic Ridge,
older rocks at continents’ edge, ocean widens 2.5 cm per year

* Enogenic forces {internal): moving




Ireland on the move Plate boundaries

« B8R0 MYA two sections Divergent: separate, new land, sea-floor spreading, mid-ocean
= 400 MYA plates collided, Caledonian fold ridges, volcanoes

mountains g::mve_rgent: collide ronch voleane and are. |

: ceanic-oceanic: ocean trench, volcanic island arc, Japan

* 380 MYA hot desert, sandstone in Munster Oceanic-continental: subducii:::ﬁ, ocean trench, fold mnﬁmtains;
350 MYA sea level rose and covered explosive volcanoes, Andes

Ireland, limestone Continental-continental: fold mountains, earthquakes, Himalayas
» 250 MYA Eurasian and African plates Transform: slide past, passive, earthquakes, San Andreas Fault

collide, Armorican fold mountains, part of

Pangaea @
* 200-140 MYA continental drift, Ireland GEOTERMS

moved northwards, oll and gas deposits o Fissure: a crack in the

farmed Earth's crust.

© MYA: million years ago.
o Subduction: when
the heavier plate is

brought beneath the
lighter plate and is then

© 65 MYA Amencan and European plates
split, Aflantic Ocean formed, volcanic
activity, Antnm-Derry Plateau

melted and destroyed
in the mantle.




Chapter 2: Main details

1. Who proposed the Theory of Plate
Tectonics?

2. What Is the main idea of this theory?

3. What causes the plates of the earth to
move?

4. What causes magma to move In the mantle?

5. What is sea floor spreading? Who proposed
this?

6. What was Pangea?

7. What proof do we have that the continents
of the earth were once all joined together?




/. What are the three types of plate
boundary?

8. Name examples of each plate boundary?
9. What feature is generally found at each
boundary?

10. Can you name a famous world feature
found at each of the main boundary types?




