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Aim: To investigate contact metamorphism using the Metamorphic Aureole simulation 
experiment. 

In this experiment an intrusion is represented by a tin containing boiling water, and the 
country rock by sand.  

Apparatus: 
A large sand-filled container e.g. a plastic sweet tub  
A range of tins of varying sizes (all smaller than the large container) 
Rubber bungs or lids or discs, with holes in, which fit the smaller tins 
Boiling water 
Polystyrene tile or equivalent (to prevent heat loss downwards) inside the base of the tub 
5 thermometers (or data logger) 
Timer 

Method: 
1. Place the small tin in the centre of the sand-filled container.
2. Place four thermometers in the sand as shown in the diagram. Each thermometer should

be placed so that the bulb is about 5 cm below the surface.
3. Record the temperature shown by each of the four thermometers before pouring the

water into the small tin.
4. Pour boiling water into the tin and quickly put on the lid.
5. Place the fifth thermometer in the hole in the tin lid so that the bulb is 5cm below the lid
6. Record the temperature of the water.
7. Start the timer and start recording the temperature shown by each thermometer every

two minutes until all thermometers show a decrease in temperature.
8. Repeat the experiment using tins of varying sizes.
9. The experiment may be repeated using sand with varying levels of water content.
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Analysis: 
1. Plot the data on graph paper or enter the data into a spreadsheet and use it to plot the

graphs.
2. Determine the peak temperature and time for each thermometer. Where a thermometer

maintains a peak time over more than one reading, the peak time can be considered the
centre of the peak time range.

Conclusions: 
1. Consider how temperature changes with distance away from the intrusion.
2. Consider how the size of the intrusion affects the size of the metamorphic aureole.
3. Consider how the size of the intrusion affects the thermal gradient across the aureole.
4. Consider how the temperature at any one place changes with time.
5. Consider how the size of the intrusion affects cooling rate.
6. Consider how the varying water content of the country rock affects the heat loss from the

intrusion and heat transfer within the metamorphic aureole.

Evaluation: 
Consider how the experiment might be improved or any additional experiments that could be 
carried out.  
Consider how closely this experiment mirrors heat transfer away from intrusions in 
metamorphic aureoles. To what extent does this experiment have validity? Do the results 
obtained reflect what happens to the temperature of the rocks around an intrusion as it 
cools? 
Consider other factors that might affect the rate and extent of heat flow other than the size of 
an intrusion and the water content of country rocks. 

 Teacher/Technician notes: 

Practical techniques which may be assessed: 
J. Use appropriate apparatus to record a range of quantitative measurements (to include
mass, time, volume, temperature and length).
L. Use methods to increase accuracy of measurements, such as timing over multiple
observations, or use of a fiducial (scale in photograph/field sketch).
M. Use of ICT to:

• Compile and analyse geological data sets thought to visualisation using geographic
information system(GIS) 

• Collect, process and model geological data.

Details of the experiment, and background teacher/technician notes may be found at: 
http://www.earthlearningidea.com/PDF/252_Metamorphic_aureole.pdf 

http://www.esta-uk.net/virtexpts/metamorphic/how.html  

http://www.esta-uk.net/virtexpts/metamorphic/images/metamorphic_instructions.pdf 

It is expected that learners would devise their own data collection tables for this experiment. 

The experiment is time consuming. It might take up to 90 minutes each time it is undertaken. 
Consequently learners may share results related to varying sizes of “intrusion”. When 
varying water content of the country rock is to be considered, the experiment may need to be 
run more than once.  
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