Lesson One

How was limestone formed?

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

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 might like to know that:

· Many organisms have shells made of calcium carbonate from the millions of microscopic plankton that inhabit the oceans to larger bi-valved organisms.

· Shells help protect the organism from predators

· The shells vary from species to species

· Some shells are smooth to enable the organism to burrow easily into the soft sediments on the ocean floor

· Some shells are heavy to protect an organism that lives its life sitting on the ocean floor.
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.  

Diagram – could be produced on whiteboard, interactive whiteboard or PowerPoint

Let’s imagine we have 10 shelly creatures living in the ocean

2 will be eaten alive!

When they die the other 8 will begin to sink gently towards the seabed.

Other creatures, known as scavengers will eat 2 of the dead creatures as they float past.

The other 6 reach the seabed.

Another scavenger comes along and eats 1.

Now there are 5!

A great storm builds up and the shells are tumbled and tossed by the currents.

2 of the thinner shells are broken into minute pieces and carried away by the current; these pieces may eventually land on a beach.

1 shell remains on the seabed and the other 2 are quickly buried by sands and lime mud, which forms on the seabed.

The shell left on the surface is broken down by chemical reactions until eventually there is nothing left – the calcium carbonate has completely dissolved.

So out of 10 original creatures only 2 are left to form part of the sedimentary rock known as limestone.

The lime mud forms the cement holding the shells together; gradually the lime mud hardens and becomes rock.  The rock becomes part of the rock cycle.

  Students should now know that:
· Limestone is a sedimentary rock

· It is made up of calcium carbonate either in the form of fossil remains, as the mineral calcite or the lime mud that forms the matrix of the rock

· Calcium carbonate reacts with dilute acid giving of carbon dioxide as a gas.

Practical

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.

Homework

In order for students to gain some understanding of the diversity of organisms, which eventually form carbonate rocks students could use the Internet to build up their own reference catalogue of common fossils.  Students could produce a scrapbook, which has images and short pieces of text about the fossils they have found.  To give the task direct relevance to the study of limestone in the Midlands and the North of England a list of fossils from the Carboniferous period could be given.  In the following list fossils from the Carboniferous are identified  by (C).
Examples

Trilobites (examples Calymene and Griffithides)

Goniatites  (C)

Ceratites    

Ammonites (example Dactylioceras or from the Jurassic Titaintes giganteus )

Brachiopods  (examples Spirifer (C) and Productus (C))  

Bivalves (examples Mya and Pinna (C) and Gryphaea) 
Crinoids (sometimes known as sea lilies (C) 

Corals (examples Favia and Lithostrotion (C) )

Sea Urchins (example Hemicidaris and Clypeaster)
Virtual Quarry 

There are a range of fossil images available on the Virtual Quarry Tour in the ‘Geologist’s Office’.

