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Name: Teacher Guide
Glacier Dynamics in a Changing Climate, Part I
Objective: 

To find out what parts of a glacier move fastest.

Materials:

Flubber
1 PVC pipe, cut lengthways
toothpicks  
Experiment: 
Part I

Design an experiment to test if different parts of a glacier are moving at different speeds. 

Write what you plan to do.  

I will push five toothpicks point down into the flubber.  I will draw how the toothpicks look at the start.  I will let the toothpicks move down the tube.  I will draw the toothpicks after they move.
Hypothesis:
Part I

Draw your prediction of how the toothpicks will be if:

1. All the parts of the glacier move at the same speed.  

If all the parts of the glacier move at the same speed, the toothpicks will stay pointed straight up and they will move down the tube in a straight line.  XXXXX
2. The sides of the glacier move faster than the middle.

                  If the sides of the glacier move faster than the middle, the toothpicks will form a V,               

                  with the tip of the V pointing to the top of the tube.        X
                                                                                                           X X

                                                                                                          X    X

3. The middle of the glacier moves faster than the sides.

                   If the middle of the glacier move faster than the middle, the toothpicks will form a   

                   V, with the tip of the V pointing to the bottom of the tube.    X    X                                                                       
                                                                                                                      X X

                                                                                                    X
4. The top of the glacier moves faster than the bottom.

                If the top of the glacier moves faster than the bottom, the tops of toothpicks will  

                   point to the bottom of the tube, no longer standing up straight.  (Hard to draw)
Procedures: (hints)

Part I.  Push your toothpicks into the flubber near the top.  Make sure your toothpicks are all standing up straight and are in a straight line.
Data:

Part I

Draw your toothpicks at the end of the experiment.  (Did your toothpicks move down the slope?  Did your toothpicks stop standing straight up?)

X    X
X X

X
The toothpicks make a V pointing to the bottom of the slope.  The toothpicks lean so the tops of the toothpicks point to the bottom of the slope.
Conclusions:

Part I.  What can you conclude about how the parts of a glacier moves?  

1. What moves fastest?

a. All parts move at the same speed.

b. The sides move fastest.

c. The middle moves fastest.
The center of a glacier usually contains more mass and flows faster down the slope.
2. What moves fastest?

a. All parts move at the same speed.

b. The top moves faster than the bottom.

c. The bottom moves faster than the top.
The top of the glacier flows faster than the bottom of the glacier due to “bed friction.”   When the bottom of the glacier is wet, the bottom flows faster, but not as fast as the top.  (Water between the glacier and the bed can occur because of melt water draining to the bottom of the glacier through a moulin or the weight of the glacier can melt the ice at the bottom.)
Concluding statement: Write a short paragraph that tells how glaciers move and what you have discovered that affects their speed.  

The middle of a glacier moves faster than the sides because there is more ice in the middle.  The top of the glacier moves faster than the bottom because the friction with the bottom slows down the ice.
Expand:  What kind of technologies do you think scientists use to investigate the movement of glaciers? Scientists could use radar to take pictures of the glaciers.
Can you design an experiment that would use technology to measure glacier movement?  CReSIS, the Center for Remote Sensing of Ice Sheet is working to develop the technology to measure glacial movement.  Information about this research can be accessed at:
https://www.cresis.ku.edu/research/index.html 
CReSIS is developing sensors to collect data about ice thickness, glacier beds and other information about glaciers.   To carry the new sensors, CReSIS is developing unpiloted airplanes (UAVs) and surface-based rovers.
