Lesson One  

     What are rocks made of?

Identifying the 3 rock types

Students will be presented with a selection of igneous, sedimentary and metamorphic rock. Your local quarry will be able to supply you with samples of the rock extracted there or local stonemasons or companies providing rock to bathroom or kitchenware manufacturers may be happy to provide off cuts for you to use. 

Set out groups of rocks and, depending on the number of samples available, pupils work in pairs or fours to observe and record the textures and properties of the various samples.

Students need to know that:
· Igneous rocks form from molten material

· The molten material is known as magma when it is in the Earth and lava when it has reached the surface of the Earth

· As the magma/lava cools crystals form

· The size of the crystals is determined by the rate of cooling

· Fast cooling = small crystals not visible to the naked eye, this means the lava has cooled in the air or in water

· Slow cooling = large crystals visible to the naked eye, this means the magma has cooled in the Earth

Students need to know that:

· Sedimentary rocks are formed from bits of other rocks

· The bits are called clasts and these rocks are known as clastic rocks

· The clasts are ‘glued’ together to form a rock

· The glue is called cement

· Some sedimentary rocks are made from biological remains known as fossils

· These rocks formed in the sea 

· The fossils are usually held together by lime muds

· These rocks are known as bioclastic rocks

Students need to know that:

· Metamorphic rocks have formed from pre existing rocks

· The rocks were subjected to heat and/or pressure

· This caused the texture of the rock to change 

· Sometimes the change is only slight and it is possible to guess what the original rock was (mudstones/slate for example)

· Sometimes the change is much greater (limestone/marble is a good example at this stage – just where have all the fossils gone?)

· The most important thing is that the original rocks did not get so hot that they melted – if they had they would have become magma 

The website http://earthsci.org/rockmin/rockmin.html provides an animated series of images looking at the formation of the fundamental rock types

Homework

Worksheet showing the structure of the Earth.

Students add the following labels to their sheet:

Crust

Mantle

Magma chamber

Volcano

Extension task:  Students write a few lines about each of the areas identified.

Teachers’ notes to support homework task:

The crust varies in thickness from 30-70 kms under the continents and mountain ranges on those continents to 5-7 km on the ocean floor.  The crust is composed of cold, brittle rigid plates, which are being carried on the mantle, a layer of denser rock, which extends to a depth of approximately 3,000km.  The molten material, which is generated mostly in the upper mantle, migrates towards the Earth’s crust.  It may form a magma chamber where large quantities of magma come together.  As heat is lost from the magma to the surrounding rock crystals begin to grow, a useful analogue here is the formation of ice in the freezer.

· Water in ice trays is warmer than the freezer box it is placed in, heat is lost to the surrounding air and gradually, as the temperature of the water falls crystals begin to grow until eventually you have a solid, an ice cube. The minerals in magma also have their own freezing point at which they begin to turn into a solid, a crystal. It’s just that their freezing temperature is measured in 000’s of degrees!

Igneous rock formed in this way is known as intrusive igneous rock and has large crystals that are easily identified with the naked eye; they reflect the length of time taken for the magma to cool.

If magma reaches the Earth’s surface it is known as lava.  Lava cools quickly and the crystals formed are small, only visible with the aid of magnification.  

