
 

 

Ice Deformation Demonstration 
 
Glaciers are beautiful and imposing.  Forming in the polar regions and high mountain 
ranges they move, eroding and carving out the terrain below, leaving behind distinctive 
glaciated landscapes.   
But they are also intriguing - how can solid ice flow like a river?  To understand this 
movement it is necessary to understand the physical properties of ice.  Discover the 
dynamic nature of glaciers by conducting some simple experiments on the deformation 
of ice. 
 
You will need: 

• Ice cubes 

• Tray 

• Plastic cup 

• Piece of cloth 

• Heavy piece of stone 

• Thin wire 

• Paperclips 

• Coins 
 

 

Workshop Title Pre/Post Suggested CfE Stage 

Glaciation 
Ice Deformation 
Demonstration 

Post Second / Third 

 

Learning Intention 

We are learning about the properties of ice and linking this to glacier movement. 

 

Task 

We are going to experiment with different ways of making ice cubes deform. 

 

Success Criteria 

• After the experiments pupils will be able to describe and explain what happened. 

• Pupils will understand that ice can flow and deform. 

 



 

CfE Capacities 

Successful learners; 

• able to provide explanations of phenomena and make predictions and generalisations. 

Confident individuals; 

• able to convey their thoughts and ideas on a scientific topic. 

Effective contributors; 

• with enthusiasm for collaborative learning by having an opportunity to listen to and build on each 
other’s ideas. 

 

CfE Outcomes 

Sciences - Planet Earth  (Processes of the planet) 
 
I can apply my knowledge of how water changes state to help me understand the processes involved in 
the water cycle in nature over time.  SCN 2-05a 

By contributing to experiments and investigations, I can develop my understanding of models of matter 
and can apply this to changes of state and the energy involved as they occur in nature.  SCN 3-05a 

Having investigated processes which form and shape landscapes, I can explain their impact on selected 
landscapes in Scotland, Europe and beyond.  SOC 3-07a 

Social Studies - People, place and environment 

Can lead to: 

I can describe the major characteristic features of Scotland’s landscape and explain how these were 
formed.  SOC 2-07a 

 

Description 

This experiment can be performed by the entire class in groups, or presented to the class as an 
introduction to the topic of glaciers.  There are three investigations into the deformation of ice, carried out 
with observations noted and questions answered along the way. 
 

1.  Wrap an ice cube in a piece of cloth and hit it against a table several times.  Open the cloth and 
note what has happened to the ice cube.  Put the pieces of ice into a cup, place another ice cube in 
a second cup and leave both for several minutes.  Note what has happened to the two ice cubes. 

 
 What two properties of ice are being demonstrated here? 

 
2.  Put two ice cubes in a tray.  Put a heavy piece of stone on top of one of the ice cubes.  Wait a 
few minutes.  Note which ice cube melts faster.  Note where the melting is taking place. 

 
How does this relate to ice at the bottom of a glacier?  Do you think movement in a glacier begins 
at the top or bottom? 

 
3.  Cut a length of thin wire and attach a paperclip to each end.  Place a coin in each paper clip 
(see Figure 1).  Place an ice cube on top of an upturned plastic cup and hang the weighted wire on 
top of it (see Figure 2).  Take another piece of wire with paper clips attached but with no coins and 
hang over an ice cube on an upturned cup.  Put the cups and ice cubes in the freezer and leave 
overnight.  Remove from the freezer and note the position of the wire in each ice cube. 

 
Why has the wire moved?  What property of ice is being demonstrated here? 
 



 

                                           
                             Figure 1                                                                          Figure 2 

 
These experiments show the brittle and ductile deformation of ice.  When subjected to a large strain rate 
(e.g. hit against a table) ice experiences brittle deformation and fractures (this process causes crevasses 
in glaciers).  It can be seen that crevassed ice will melt quicker, due to its greater surface area, than non-
crevassed ice.   
When subjected to a smaller constant strain rate (e.g. when a weight is placed on top) ice experiences 
ductile deformation and melts and bends, this process enables glaciers to move over a landscape.  The 
movement of glaciers is possible due to the same process that make it possible to skate on ice – putting 
pressure on ice (from the blade of an ice skate or from the weight of the upper layers of a glacier) causes 
a thin layer of it to melt, reducing friction and allowing movement.  Glaciers start to deform in a ductile way 
as they get thicker, when a glacier is about 50m thick the stress on the lower layers of ice is great enough 
to make that ice undergo ductile deformation.  

 

 

Web Resources 

http://nsidc.org/glaciers/ 
 
Enjoyed this activity? Get in touch at education@dynamicearth.co.uk and let us know how it went. 
Remember to visit the website regularly for further activities as we are constantly working on novel content 
to enhance your Dynamic Earth experience both pre and post visit. 

 


