Lesson Three

Erosion, Transportation and Deposition.  Let’s make  a clastic sedimentary rock!

Students need to know that:

· The term erosion refers to the continued wearing away of rock material away from its place of origin.

· The pieces of granite that have broken off the rock face during the weathering process will be moved away from the original site.
· The process of movement is known as transportation.
· Pieces of rock and loose minerals can be moved by water, wind or ice.  
· In the United Kingdom the most common fluid involved in the movement of weathered rock materials is water; in deserts the main mode of transport will be wind.
Task

Using sands and gravel obtained form your local quarry or builders merchant it is possible to observe the effects of transportation and erosion.

Students devise an experiment to determine the largest size of particle that can be moved by wind.

Provide students with:

A handful of sand

A handful of gravel

A tray

A grain size card – or ruler – to measure the grains accurately

A stop watch

Drinking straws

Students record their results and then answer the following question:

1. What is the biggest particle size that could be found in a sand dune

Movement by water.

· It is the velocity of the water in a river channel that determines how much sediment and what size of sediment can be moved.

· When the river carrying the sediments begins to meander across low lying land or enters an estuary the velocity of the water will decrease.  At this point the water will be unable to move sediments of a certain size ad these will be deposited (dropped) and left behind.

· This process continues as the velocity continues to fall and finer and finer material will gradually be deposited.

· Ask students if they have seen an estuary or even the muddy water at the edge of a river, the velocity here is very slow and so even very low-density material will be deposited.
An experiment to determine the role of energy in the processes of erosion, transportation and deposition.

A small child’s garden slide makes an ideal surface on which to mix sands and gravels and water.  Elevate one end of the slide and ensure the other end is over a receptacle, bucket, bowl or sink depending on the amount of water to be used.  Place a mixture of sand and gravel at the top of the slide and pour water onto it.  Pour the water slowly in the first instance.

Record what happens as the water flows over the sands and gravels.  Where are the areas of erosion, transportation and deposition.

Increase the speed of flow.

Record what happens, what differences are there between the observations made now and the first practical session?  Can the students make links between the energy levels of the water flow and the processes taking place?  What differences are there in areas of sand, gravel or mixed sand and gravel?  Why is it important for people to understand these processes?  One of the suggested impacts of continuing climate change is an increase in floods, modelling water flow in river channels will help planners to identify areas at risk from erosion.

Ensure students recognise that:

· It is the velocity of the transporting fluid that keeps the sediment moving.
Ask students to consider what is happening to the pieces of rock being moved by the water.

Task 

Wearing away rocks by erosion

Rock Smashers!  This practical experiment was published in the early 1990’s by the Earth Science Teachers Association but seems to have been adopted by everyone from the Smithsonian to Australian Science Teachers groups.  It is great but very noisy!

Provide students with a small plastic bottle with a wide neck and a screw top lid.  Provide a few pieces of some of the following

Granite

Basalt

Sandstone

Chalk

Limestone

Students look at their pieces of rock, and as in the previous lesson predict which will be broken down most easily this time if tumbled in a fast flowing river.

Put the pieces of rock in the bottle, screw on the lid tightly and shake the bottle hard for 1 minute.

Empty out the rock pieces onto a piece of clean paper, look for changes.  

Us the paper to make a funnel to aid return of the pieces to the bottle, put the lid back on firmly and shake hard again for another minute.  Repeat for up to 5 minutes. Check to see if the students’ predictions were correct.

Homework

Students continue to monitor their freeze thaw experiment, results needed for the next lesson.

