Lesson Five

Limestones and chalks.

Students need to know that:

· Limestone is a sedimentary rock

· That means it is made up of different grains cemented together

· The grains are made mainly of calcium carbonate in the form of the mineral calcite

· The mineral calcite reacts with dilute carbonic acid (acid rain) and releases carbon dioxide to the atmosphere

· Chalk is a sedimentary rock 

· The grains are made mainly of calcium carbonate in the form of calcite

· The mineral calcite reacts with dilute carbonic acid (acid rain) and releases carbon dioxide to the atmosphere

Students should understand that:
· Oxygen and carbon dioxide moves from the atmosphere into the water at the sea-air interface.

· The organisms living in the water use these gases to help them live and some organisms use them to help build their shells

· Carbon dioxide is removed from the atmosphere by dissolving in ocean water and forming carbonic acid
CO2 (g) + H2O (l) ( H2O CO3 (aq)  (carbonic acid)

· Once dissolved into sea water carbon dioxide is converted into bicarbonate ions or carbonate ions.
· Certain forms of sea life biologically fix bicarbonate with calcium to produce calcium carbonate (CaCO3)
Demonstration

Some students may have difficulty imagining gases being held in solution in seawater, an easy way of demonstrating this is to use a bottle of carbonated water. With the cap on it is impossible to “see” the dissolved carbonate but as soon as the cap is realised the pressure holding the gas in solution is lowered and the gas escapes with a fizzing action clearly seen and heard.  

Students could be introduced to the idea that:

· The build up of shelly material in order for rock to form is a slow process.  Preservation of the shells is not an easy task, creatures need to live long enough to make their shells and then the shell needs to be buried and incorporated into a rock.  

· Lime mud, which builds up on the ocean floor forms the cement holding the shells together; gradually the lime mud hardens and becomes rock.  The rock becomes part of the rock cycle.

·  Many limestones contain fossil remains

· Chalk is also made of fossil remains but the creatures, called coccoliths, are too small to be seen without the help of a microscope.

Practical

This practical session asks students to become a rock detective.  Which rock is the carbonate rock?

Students are given a range of rocks and asked to identify the carbonate rock.  They should be provided with a dripper bottle of dilute acid and images of common fossils.  The selection of rocks should include other sedimentary rocks such as sandstone and mudstone and igneous rocks such as granite and basalt.
Weathering

Physical weathering processes can break down carbonate rocks, in many limestone areas screes can be seen.  These angular pieces of rock have been broken off the rock face by freeze thaw weathering processes but this is not the dominant type of weathering.

Limestone and other carbonate rocks are susceptible to chemical weathering regardless of where they are found.  Rainwater is slightly acidic and so whenever it is raining carbonate rocks are under attack.  The chemical reaction that takes pace between the rock and the rainwater means that the rock is literally carried away in solution.  

Task
Carbonate rocks are more porous than clastic sedimentary rocks

When a rock is porous there are spaces between the grains, which let water seep into the rock.  Why do you think it is important to know about porosity?    

· Increases the effects of physical and chemical weathering processes.

This practical session will identify which rocks are more likely to weather rapidly because of porosity.

Set out a selection of rocks, enough to ensure that each pair of students has a rock to work on.  Give each rock a number so students can record their results.  Give each pair of students a water dripper bottle and a stopwatch.  Ask the students to devise a fair test to determine porosity.

· Same number of drops of water used on each sample.  Same amount of time waited before recording results.

Students record what they see.  Which rocks were most porous – were they surprised by the results?  How does this experiment help students to explain what happened in the freeze thaw experiment?  What use could be made of this information?

· Properties of building stone, granite more weather resistant than chalk

· Link to depositional environments, in areas of carbonate rock there is limited amount of physical rock debris being moved by water or air

As a whole class activity ask the students to give you three main points about each of the rock types they have met in the lessons so far.  Imagine they had to describe our planet to an alien whose own planet didn’t have any igneous or sedimentary rocks. What would the alien need to know to be able to distinguish between the rock types?  Distribute hand specimens from the Quarry Products Association  rock box to aid students recall.

Homework
Use the Internet to find out about the following structures, which are found in sedimentary rocks.  Use drawings to show how the structures were formed.

What do the structures tell us about the way in which the sediments were laid down?  What can the structures tell us about where the sediments were laid down?  

· Fossil footprints

· Well preserved fossil shells

· Broken fossil shells

