Lesson Three

How important is water, as a fluid or a solid, in the transportation and deposition of weathered material?

What happens to weathered pieces of rock as they travel in water?

Explain the difference between weathering and erosion.  

· Weathering takes place in situ, erosion is a continuing process as the rock and mineral fragments are moved away from their site of origin.
Pupils will need to see examples of quartz, feldspar and mica in order to appreciate their particular qualities and varying hardness.

Images of granite, quartz, mica and feldspar can be found at http://www.es.ucl.ac.uk/schools/Glossary/granite.htm  

Pupils will need to know that:

· Minerals are ranked according to their hardness

· This is a relative scale which was set up by a scientist called Mohs

· He said that a diamond was the hardest mineral and gave this a numerical value of 10

· He then tested other minerals by seeing if they could scratch each other, the diamond could scratch every other mineral but talc couldn’t scratch anything at all

· Talc was given the numerical number 1 as its hardness score, in other words the least hard mineral in the group

Task

Using information gathered by pupils for their homework activity construct the hardness scale for quartz, mica and feldspar

Transportation and erosion

Follow the journey of a weathered piece of granite as it rolls into a stream.

Students will need to know that:

· Physical weathering happens on high ground where there is little vegetation

· When the rainwater flows over the ground it picks up and moves pieces of weathered rock

· The size of the mineral transported depends on the velocity of the water

· The water will form a stream and eventually a river

· It takes a lot of energy to move a piece of rock initially but once it is moving it takes less energy to keep it rolling.  This material is known as bedload.

Introduce terms traction, sliding, rolling

Experiment

Placing a few sugar cubes into a small tin with a lid and shaking the tin for about 30 seconds can demonstrate how pieces of rock break down as they are tumbled in the water.  Students can observe that pieces break off the larger lump and the tumbling movement then erodes them further. 

This experiment can be used just as a demonstration or students can have their own tin/box and sugar cubes. At each stage of the journey down the river fewer and fewer students continue to shake their tin/box.  Stretch out a long piece of ceiling lining paper and beginning with the students ho shook the tin for the least amount of time empty the sugar cubes on to the paper.  Students will see the effects of long transportation in the differences between the size and shape of the grains.

This practical could be replaced with the much nosier practical outlined in Lesson 3 of Unit 8H, The Rock Cycle where rock fragments and pebbles are shaken vigorously in a plastic bottle. Advice from a teacher who uses the noisy version regularly – make sure a good cup of tea awaits you at break time!

Prediction

Pupils predict which of the 3 minerals, quartz, feldspar, mica, are likely to break down like the sugar cube.  What do they think will happen to the minerals if they don’t break down like this?  Mica is light and platy and so will settle and become trapped in the slower moving water along the rivers edge.  Feldspar will break into smaller pieces but if it stays in the water long enough it will go into solution (link to chemical weathering).  Quartz is hard and so resists breaking down completely but becomes rounded as it is bumped along the river channel.

Students will need to know that:
· As the stream flows downhill it tumbles and erodes the pieces of rock and the minerals

· The way in which the rocks and minerals breakdown depends on their hardness, how long they are in the water, the chemistry of the water

· All the time the pieces are moving they are being eroded, worn away, and are gradually becoming rounder

· As the pieces become smaller the velocity of water needed to move them forward decreases and there will be enough energy in the moving water to lift the pieces into the water flow

Introduce the term saltation  (the hopping movement of a piece of mineral lifted into the water column for a few moments before being dropped down to the river bed and then picked up again and so on).

· The pieces of rock and the loose minerals continue to wear away or to be changed by chemical weathering.  Some minerals are now so small and fine they can be kept up in the water column all the time

Introduce the term suspension

· Some minerals like feldspar will be chemically weathered and eventually be incorporated into the water

Introduce the term solution

Homework

Create a rhyme or a hip hop or rap tune which tells the story of a quartz mineral being transported in a river. The journey begins as a piece of weathered rock falls from a granite cliff face into a mountain stream.

