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Name:  _____________________
Glacier Dynamics in a Changing Climate Part II
NOTE:  All experiments for testing speed variations with different beds should be set up to take the same time interval.  This will allow students to compare distance data between groups.  

Objectives: 

1. To find out how different beds change how fast glaciers move. 
2. To see if slope has any affect on the speed of a glacier.  (Group information exchange.)

Definition:  Slope is steepness.  The bigger the angle, the steeper the slope.

Materials:

Flubber
3 PVC pipes, cut lengthways
- one with rough sandpaper taped to the bottom (“rough bed”)

- one with tinfoil (covered with oil) taped to the bottom (“wet bed”)

- one with nothing on the bottom (the “control”)
Sandpaper.

Pam, or another spray oil  (water may also be used)
Protractors – to measure the slope  (Each group may test a different slope)

· use books or boxes to prop up the PVC pipes at an appropriate slope – make sure all the slopes for your group are the same.
Marking pens 
Ruler

Stopwatch
Experiment: 
Part II

Design an experiment to test influences that the bed has on glacier speed. You should test different bed conditions.  MAKE SURE THAT ALL THE SLOPES FOR YOUR GROUP ARE THE SAME!  (Each group can test a different valley slope for their three different basal conditions.)  
Write what you plan to do.  
I plan to use three tubes to test what effect the bottom has on how fast glaciers move.  I will set up my three tubes so the only thing different is the bottom of the tube.  I will make sure the slopes of my tubes are the same.  I will have nothing on the bottom of one tube.   This will be my normal glacier.  I will have sandpaper at the bottom of the second tube.  This will be my glacier with a rough bed.  I will have PAM (or water) on the bottom of my third tube.  This will be my glacier that has water at the bottom.
Hypothesis:

Part II

Where do you predict glaciers will move fastest?  Give your reason.

a. Wet Bed   b. Rough Bed   c. Dry Bed

Reason: I think the wet bed glacier will move the fastest because it is slippery.  (Less friction) 
Procedures: (hints)
Part II.  To determine the velocity, make sure you measure (with a ruler) how far the flubber moves in a given amount of time.  Mark (with your pen on the side of the tube) where your flubber starts – usually the “toe” of your glacier.
Everyone in the class should use the same time for their experiments so the results may be compared.  

Data:

Part II  NOTE:  GIVE STUDENTS A TIME FOR THE EXPERIMENT TO RUN.  ALL EXPERIMENTS NEED TO RUN FOR THE SAME AMOUNT OF TIME.
Slope= _________º 

(Use the time your teacher says for all the groups to use.  Make sure you write your units on your all your measurements.  Use the same amount of flubber for each tube.)
	Bed
	Measurements

	Sandpaper PVC
	Distance:  Sandpaper will have the smallest distance.

	
	Time:

	Normal PVC
	Distance: These distances should be in the middle.

	
	Time:

	Oil bottom PVC
	Distance: Oil bottoms will have the largest distances.  

	
	Time:


Distances will vary.  Groups with steeper slopes will have larger distances.  
Conclusions:
Part II.  What can you conclude about how the bed affects glacier speed?

1. Which bed type in your group caused the glacier to move fastest?
a. Wet bed

b. Rough bed

c. Dry bed

Comparing your data to the rest of the class – 

2. What bed type most often caused the glacier to move fastest?

a. Wet bed

b. Rough bed

c. Dry bed

3. What kind of slope caused the glaciers to move fastest?

a. High slope (large angle)

b. Small slope (small angle)

Concluding statement: Write a short paragraph that tells how glaciers move and what you have discovered that affects their speed.  

I found that when glaciers have wet beds, they move faster.   I discovered that glaciers move faster on steeper slopes.  (More slant)
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.
