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Model-Making Lab
DATASHEET FOR CHAPTER LAB

Gliding Glaciers

A glacier is a large, moving mass of ice. Glaciers are responsible for shaping many of Earth’s natural features. Glaciers are set in motion by the pull of gravity and by the gradual melting of the glacier. As a glacier moves, it changes the landscape by eroding the surface over which it passes.

Objectives

Build a model of a glacier.

Demonstrate the effects of glacial erosion by various materials.

Observe the effect of pressure on the melting rate of a glacier.
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Materials

•
brick (3)

•
clay, modeling (2 lb)

•
container, empty large margarine (3)

•
freezer

•
graduated cylinder, 50 mL

•
gravel (1 lb)

•
pan, aluminum rectangular (3)

Part A: Getting in the Groove

Procedure

The material that is carried by a glacier erodes Earth’s surface by gouging out grooves called striations. Different materials have varying effects on the landscape. In this activity, you will create a model glacier with which to demonstrate the effects of glacial erosion by various materials.


1.
Fill one margarine container with sand to a depth of 1 cm. Fill another margarine container with gravel to a depth of 1 cm. Leave the third container empty. Fill the containers with water.


2.
Put the three containers in a freezer, and leave them there overnight.


3.
Retrieve the containers from the freezer, and remove the three ice blocks from the containers.


4.
Use a rolling pin to flatten the modeling clay.


5.
Hold the ice block from the third container firmly with a towel, and press as you move the ice along the length of the clay. Do this three times. In a notebook, sketch the pattern that the ice block makes in the clay.


6.
Repeat steps 4 and 5 using the ice block that contains sand.


7.
Repeat steps 4 and 5 using the ice block that contains gravel.

Gliding Glaciers continued
Analyze the Results


1.
Describing Events Did any material from the clay become mixed with the material in the ice blocks? Explain.


2.
Describing Events Was any material from the ice blocks deposited on the clay surface? Explain.


3.
Examining Data What glacial features are represented in your clay model?

Draw Conclusions


4.
Evaluating Data Compare the patterns formed by the three model glaciers. Do the patterns look like features carved by alpine glaciers or by continental glaciers? Explain.

Gliding Glaciers continued
Part B: Melting Away

Procedure

As the layers of ice build up and a glacier gets larger, a glacier will eventually begin to melt. The water from the melted ice allows a glacier to move forward. In this activity, you’ll explore the effect of pressure on the melting rate of a glacier.


1.
If possible, make three identical ice blocks without any sand or gravel in them. If that is not possible, use the ice blocks from Part A. Place one ice block upside down in each pan.


2.
Place one brick on top of one of the ice blocks. Place two bricks on top of another ice block. Do not put any bricks on the third ice block.


3.
After 15 min, remove the bricks from the ice blocks.


4.
Using the graduated cylinder, measure the amount of water that has melted from each ice block.


5.
Observe and record your findings.

Analyze the Results


1.
Analyzing Data Which ice block produced the most water?


2.
Explaining Events What did the bricks represent?


3.
Analyzing Results What part of the ice blocks melted first? Explain.

Draw Conclusions


4.
Interpreting Information How could you relate this investigation to the melting rate of glaciers? Explain.

Applying Your Data

Replace the clay with different materials, such as soft wood or sand. How does each ice block affect the different surface materials? What types of surfaces do the different materials represent?
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Teacher Notes

Time Required Two 45-minute class periods plus a 15-minute preparation activity

Lab Ratings
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Teacher Prep–2

Student Set-Up–2

Concept Level–2

Clean Up–2

Materials

The materials listed in the student page are enough for one student or a pair of students. These materials could also be used in larger groups. To reduce the amount of materials, students could use ice cubes and smaller amounts of clay, sand, and gravel.

Preparation Notes

Students should review the entire section on glaciers in this chapter prior to performing this activity. For the second part of the lab, students might have to refreeze ice blocks overnight or make three more ice blocks. If new ice blocks are made, the sand and gravel can be omitted.

lab notes

This part of the lab models how the weight of glacial ice causes the ice at the bottom of the glacier to melt. This is one way that glaciers move. You may wish to explain this concept by discussing how ice skates work. Ice skates glide smoothly because they distribute a skater’s weight on two thin blades. The weight of a skater applied to such a small surface area causes the ice beneath the blades of the skate to melt and quickly refreeze. Like glaciers, ice skaters glide on a thin layer of water.




•	rolling pin, wood


•	ruler, metric


•	sand (1 lb)


•	stopwatch


•	towel, small hand


•	water
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