Lesson Two

How is sedimentary rock formed?

Weathering

Students should know that:

· Igneous rocks have formed from molten rock.

· Igneous rocks are intrusive, formed in the Earth, or extrusive, formed on the Earth’s surface.

· They can use crystal size as a tool to aid identification of igneous rock type.

Hands on activity to recap on Lesson 1

Students are given a number of igneous rock samples to look at  - can they identify the extrusive and the intrusive rocks.  

Weathering

The intrusive igneous rock granite is used as an example to explain physical weathering processes.

Students need to know that:

· The process by which rocks and minerals begin to break down at the Earth’s surface is called weathering
· Weathering is a process that takes place when the rock is in situ (literally means in place).

· Granite often forms hills and mountains and so is found at high altitudes

· At high altitudes the day and night temperatures are cold, in winter the temperature is often below freezing

· When water freezes it expands by 9%

· If the water is in a joint or a crack in the rock as it freezes and expands it puts pressure on the rock

· This can cause hairline fractures to appear in the rock

· When the temperature rises above zero the ice melts and the water trickles into the newly formed cracks

· Next time the temperature drops below freezing the water in the new cracks will also freeze and expand causing new hairline fractures to appear

· Gradually the rock is broken apart

· This process is known as freeze thaw weathering

· It is a physical process.

Ensure students recognise the need for the temperature to fluctuate around zero in order for water to freeze and thaw.  They should recognise that this process operates only very, very slowly indeed in Polar regions where there is limited thaw.

Students need to know that:
Weathering can also take place because of chemical changes.

Students need to know that:

· Rain water commonly has a pH of 5.6

· This means it is acidic

· Acid rain reacts with some minerals, particularly feldspar found in igneous rocks

· Chemical weathering operates more quickly in warm climates

Physical and chemical weathering can both operate on the same rock outcrop at the same time.  If temperatures are low freeze thaw weathering will be the dominant force but when the thaw occurs the acidic water will cause some chemical weathering.  In hot and humid regions chemical weathering will be the dominant force but some physical weathering will take place, perhaps as a result of trees growing on the decaying rock their roots forcing the rock to shatter.

· As well as temperature and rainfall the surface area that can be attacked is also important in determining the rate at which the weathering processes take place.
· What do students think will happen if the freeze and thaw process continues over time? 

· The surface area will increase allowing an ever-increasing area to be attacked by both the physical (freeze thaw process) and the chemical (reactions between minerals and acidic water) weathering processes to take place.  It is important students realise that this is process that takes time but eventually these processes can break down mountains.

Set up the Task for Homework

How does freeze thaw weathering affect different rock types.
An experiment to conduct at home over 7 days.

Each student is provided with a ziplock plastic bag and an indelible marker.  They will also be provided with a few pieces of one of the following rock types:

Granite

Basalt

Sandstone

Chalk

Limestone

Students draw around each of their pieces of rock. They will use this information to compare the size of their rock pieces each day for the following week. They look carefully at the rock and predict whether they think it will break up easily if subjected to the freeze thaw weathering pattern they have just learnt about.  Students predict how easily they think their rock pieces will break up.  They will learn something about each of the rock types in the coming lessons so for the moment all they need to do is look and feel the samples they have.  Does the rock feel soft, if two pieces of rock are rubbed together do loose pieces fall off easily, does the rock feel soft?  Write the names of the rock type on the bag.  Place the small pieces of rock inside the bag and at home add enough water to cover the rock pieces.

The bags will need to be frozen to simulate the freeze part of the process. 

Take the bag out of the freezer each day and allow it to thaw on a plate.  Take out the pieces of rock and draw the shape of your pieces, are there more pieces each day?  Return the pieces to the bag, add the water and refreeze each day for 7 days.

· Students will compare their results in lesson time and consider why certain rocks broke up more easily than others.

