Activities that Warm Students Up to Glaciers

Introduction:
Three simple activities can be used to help students understand the internal and external processes that take place when glaciers advance.  Students will learn that in addition to gravity pulling glaciers downhill, other processes are concurrently taking place:  deformation, melting and refreezing, weathering and erosion.  The following hands-on activities, inserted at different intervals during the class lecture, introduce students to these processes.  
At the end of the class session, students will understand that glaciers are not simply large blocks of ice that slide downhill due to gravity.  They will know how glaciers move and deform, and understand one way that glaciers remove and transport rocks during advancement. 

Activity #1:  Under Pressure: Melting and Refreezing in Glaciers

Materials Needed:
· ice cubes 
· toothpicks
· plastic straws (cut into ~2-inch pieces)
· trays to hold the ice cubes and meltwater

Objective:  Lift the ice cube using a toothpick and a straw.

Procedure:
1.  Embed a toothpick into the ice cube by applying pressure on the toothpick (as if you are pushing the toothpick into the ice).
2. Once the tip of the toothpick is embedded in the ice, let go of the toothpick.  The toothpick should stand up on its own.  (If it doesn’t, it isn’t embedded far enough and pressure must be applied again.)  
3. Hold onto the toothpick and lift.  The ice should rise up with the toothpick.
4. Repeat the steps above using the piece of plastic straw.  Tip:  Place your finger over the opening at the top of the straw to strengthen the straw as you push it into the ice.

What Just Happened?
· Pushing the toothpick into the ice concentrates the pressure onto the tip of the toothpick.  This creates enough force to melt the ice around the tip of the toothpick, allowing the toothpick to become inserted into the ice.
· Releasing the pressure, by letting go of the toothpick, causes the ice to refreeze around the toothpick.  The toothpick is then firmly embedded and can be used to lift the ice.  The same principles work with the straw.

How does this relate to Glaciers?
· Melting and refreezing occurs at the base of a glacier once its thickness creates enough pressure for melting to occur.
· Melting at the base of the glacier helps the glacier move.  In other words, it isn’t just slope or gravity that makes a glacier move.
· Glaciers can pluck out and transport rock fragments when melt water seeps into fractures and refreezes. 

 
Activity #2:  Happy Glaciers:  Rates of movement and Internal Deformation as Glaciers Advance

Materials Needed:
· 12 oz. paper cup 
· Glacier putty (white putty)
· Stapler
· Marker

Objective:  Observe the movement of Glaciers

Procedure:
1. Construct a sloping u-shaped valley from a paper cup by pushing in one side of the cup and 
2. Secure the bottom of the slope to the other side of the cup by stapling the mouth of the cup closed.  
3. Roll the putty into a ball, then place it inside the top of the trough.
4. Pat the putty down so that the top is even with the sides of the trough (so that it doesn’t overflow the trough on the sides).
5. Using the marker, draw two dots with a horizontal line beneath the two dots as shown below:  ..



6. Observe the what happens to the dots and line over time.


What Just Happened?
· As the putty glacier moves downslope, the dots and line start to move deform.
· The putty glacier ends up smiling!

How does this relate to Glaciers?
· Glaciers do not simply slide downhill.  The glacier is deforming internally as it moves.  Parts of the glacier move faster than others.  The sides and base of the glacier are hindered by friction as the ice is in contact with the ground.  Ice at the top and center of the glacier is not hindered by anything and moves faster than the sides and base.
· The dots and line drawn on the putty glacier developed into a happy face because the sides of the putty were not moving as fast as the central portion of the putty. 

Activity #3:  Plucky Glaciers:  Picking Up and Transporting Rocks

Materials Needed:
1 12 oz. paper cup Glacial Trough used in Activity 2
2 Clear putty
3 Glue stick
4 Craft beads

Objective:  Observe how beads are transported by the putty glacier.

Procedure:
1. Randomly place 2 lines or patches of glue inside the lower 1/3 of the trough in the cup.
2. Drop several beads onto the glue.
3. Roll the putty into a ball, then place it inside the top of the trough above the beads.
4. Pat the putty down so that the top is even with the sides of the trough (so that it doesn’t overflow the sides of the trough).
5. Sprinkle a few beads onto the top of the putty glacier.
6. Observe what happens to the beads as the putty travels over it and reaches the bottom of the trough.

What Just Happened?
· The glued beads were captured by the moving putty. 
· The beads on top of the putty moved toward the toe of the putty glacier and some may have fallen in front of the putty glacier.

How does this relate to Glaciers?
· Glaciers incorporate rocks through melting and refreezing.  When meltwater freezes in fractures, rock fragments are plucked out as the glacier moves.  These embedded fragments scour and abrade along the glacier’s path.  These processes help glaciers carve valleys and create domes.
· [bookmark: _GoBack]Rock fragments and sediment that have fallen on top of a glacier and that which has become embedded in the glacier later form features such as moraines, when the glacier retreats.
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