The structure of the earth
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Information:
Geologists have gathered the evidence for this structure. They have studied how sound waves and waves produced by earthquakes, travel through the earth. From this information they have come to the conclusions outlined below.

The earth is arranged in layers rather like a boiled egg.

We live on the surface layer called the crust. This is a thin layer made of solid rock. This layer is less dense than the mantle, the layer beneath the crust. This layer is an extremely viscous liquid, but can move slowly.  At the centre of the earth is the core. This is divided into two parts, the inner core and the outer core.  The outer core is made of very dense molten rock at high temperature.  It contains lots of nickel and iron.  The inner core is solid rock at high temperature and pressure.  This again contains lots of nickel and iron. 

The temperature of the core is around 4300oC but decreases as you move upwards through the mantle. The temperature just below the crust is around 1000oC. The core temperature is maintained because the outer layers insulate the core and radioactive elements within the core decay, releasing energy.

Tasks:

1. Copy the title and aim into your books.

2. Stick in the diagram of the earth provided. Label the different parts.

3. Answer the questions below as full sentences.

Questions:

1) What is the crust?

2) What is the mantle?

3) What is the core?

4) If you used a boiled egg as a model of the earth’s structure, what would be represented by the
(I) Yolk
(II) Egg white
(III) Eggshell? Explain your answers.

5) How is the high temperature of the core maintained?

6) What percentage of the earth’s radius is the crust? Explain how you have worked this out.

7) Geothermal power relies on energy from under the earth’s surface. There is a geothermal station in Southampton that pumps cold water deep underground. Explain how this method can provide energy. Is this type of energy renewable or non-renewable? Explain your answer.

Glossary

Geologist – a scientist who studies how the earth was made, it’s structure and what the earth is made of.

Radioactive decay – this is where unstable atoms break up, releasing energy and particles.  

Viscous – meaning thick and sticky. The more viscous a liquid, the less easily

it flows. 

Plate tectonics
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Information:
The surface of the earth is not one solid piece. It is instead made of separate pieces called tectonic plates. Plates are made of the crust and the top part of the mantle. These plates can move slowly (about 1 – 10 cm a year) on the mantle beneath. Many of these plates carry continents. The diagrams below show how the movements of plates has changed the position of the continents over millions of years.
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The movement of plates is still shaping the planet today. In millions of years the world will look very different. The study of the way plates move is called plate tectonics. The plates move because of convection currents in the mantle. These currents are caused by heat being released from within the core due to radioactive decay.

Evidence for the movement of plates:

· The edges of different continents, separated by thousands of miles have shapes that fit together (e.g. the east coast of South America and the west coast of Africa).

· These separate continents not only fit together, but also are made of similar rocks.

· Rocks from different continents contain the same fossils. Animals that could not swim could not be found on separate continents, unless the continents were at one time joined together.

Effects of Plate Movement:

· Can cause the formation of volcanoes.

· Can cause earthquakes.

· Can cause mountain ranges to be formed.

Tasks:

1. Copy the title and aim.

2. Answer the questions below as full sentences.

Questions:

1) What are plates?

2) What causes the movement of plates?

3) What evidence is there for the movement of the plates?

4) Suggest why the study of plate tectonics is important.

Glossary:

Radioactive decay – 
unstable atoms break up releasing energy and small

particles.





The Formation of Mountain Ranges


Information:
New mountain ranges are made when continental plates move towards each other. When the continents collide, rock is forced upwards, forming mountain ranges.



Two continents moving towards each other will build mountains. The Himalayan Mountains have been created through the Australian-Indian plate moving up into the Eurasian plate and pushing up material into mountains.

Task:

Explain, using your own words and diagrams how mountain

ranges can be formed by the collision of continental plates.


Plate Tectonics (Part 2)

Aim: To find out what happens at plate boundaries.

Information:
Tectonic plates can:
Slide past each other








Move away from each other








Move towards each other 

1. When plates slide past each other. 

The plates do not move continuously. Instead, huge forces build up 

inside the crust. These forces release energy as earthquakes when

 the plates eventually move.

2. When plates move away from each other. This happens at mid-oceanic ridges where new rock is formed, as magma rises and cools down. This process generates new oceanic crust on the sea floor, made from basalt. This new crust is formed at a rate of 2cm per year, pushing the older crust further from the mid-oceanic ridge. Since new rock is formed, places where plates move apart are called constructive plate margins.




Magma is released on both sides of the ridge. As it cools down, iron-rich minerals line up with the earth’s magnetic field.  Once solid, the minerals in the rock provide a permanent record of the magnetic field of the earth when the rock was formed. Studies of rocks either side of oceanic ridges have shown that the direction of the magnetic field in the basalt has reversed many times. These magnetic reversal patterns run parallel to the ridges and show that the magnetic field of the earth has reversed 7 times in the past 3.6 million years.

3. When plates move towards each other. When plates collide, the oceanic plate is forced beneath the continental plate. This happens because the oceanic plate (made of basalt) is thinner and denser than the continental plate (which is made of granite). The oceanic plate is said to be subducted. The oceanic plate is melted back into magma. The subduction of the oceanic plate forces the continental plate upwards, forming coastal mountain ranges made from sedimentary rock. Volcanoes are often formed and earthquakes are common. This process formed the Andes on the West Coast of South America.

Ocean-continent tectonics. An oceanic plate moving towards a continent will create a deep sea trench close to shore and a range of volcanic mountains. The Cascade Range in Washington State was formed in this way.

Tasks:

1. Tectonic plates move in 3 ways. Describe each type and it’s effects.

2. What is meant by; 
(a) Constructive plate margins, 

(b) destructive plate margins 

(c) subduction.

3. Explain how magnetic reversal patterns are formed and what they

show us.
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Aim: 


To find out about the structure of the earth.


To find out the names and properties of each part of the earth.
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Aim: To find out about how the surface of the earth is moving and how this can cause earthquakes and volcanoes.





280 million years ago


The land areas are arranged as a super-continent called Pangaea.





180 million years ago


Pangaea began to break apart





65 million years ago


The Atlantic Ocean was opening up and India was moving towards Asia.
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Aim: 	To find out how the movement of the plates can cause new mountain ranges to be made.
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