Polar wandering or continental drift? It all depends on where you stand.

Overview
In this activity paper compasses are used to illustrate how layers of rock can preserve a history of Earth’s magnetic field. A “paleomagnetic record” is constructed and interpreted first as a result of polar wandering, then as a result of continental drift.

Materials 
The following materials are needed to make a paper compass:
· Paper plate
· Brad fastener
· White cardstock
· Red cardstock
· Sharpie marker
· Scissors

In this description, 5 compasses will be used for the demonstration, but it can be done with more or fewer.

Making the Paper Compasses
Each compass has a “needle” cut out of white cardstock. Half of the needle is overlain with red cardstock to make the north end of the compass needle. Punch a hole through the centre of the needle, then make a small slit in the centre of a paper plate (Figure 1a). Turn the plate bottom up and attach the needle to the plate with a brad fastener. Note that the brad should not be able to rotate in the paper plate, but the compass needle should turn freely around the brad. Mark a tick mark on one edge of the plate and label the plate it with an age. The final product should look like Figure 1b. Repeat this process to make compasses for 10 Ma, 20 Ma, 30 Ma, 40 Ma, and 50 Ma.
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	Figure 1. Components and assembly of paper compasses. a) Cardstock needle, plate, and brad fastener; b) Assembled compass






Background Required by Students
To benefit from the activity, students should be familiar with the following:
· How the Earth’s magnetic field controls where a compass needle points
· Paleomagnetism is a residual magnetism preserved when magnetic minerals within a rock are aligned with Earth’s magnetic field, and then trapped when the rock freezes or lithifies.
· Rock layers that have not been overturned get younger from the bottom up.
 
Activity Instructions

Part 1. Build a paleomagnetic record
Find a student volunteer to act as the magnetic north pole. Direct the student to positions along a line and set the compass to “record” the direction of magnetic north. Do this by holding the compass with the tick mark pointing directly ahead of you, and rotating the needle to point at the student (Figure 2). 
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	Figure 2. Setting the compass



Start with the compass labeled “50 Ma,” and proceed to direct the student to different positions along the line, stacking progressively younger layers on top (Figure 3). Take care when stacking the compasses to not push compass needles out of position. Also take care to keep the tick mark pointing straight ahead of you throughout the demonstration.
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	Figure 3. Repeat the process of pointing the compass at magnetic north, then stacking it on the previous compasses.




Part 2. Interpret the paleomagnetic record as polar wandering
Explain that one way to view the record is that the rocks remained in the same position, but the magnetic north pole moved. Reverse the process you just completed. Starting with the oldest rocks (the bottom compass), use the direction of the needle to direct the student volunteer to positions along the line. Restack the compasses in order with the oldest on the bottom and youngest on top, and without disturbing the needles. 

Part 3. Interpret the paleomagnetic record as continental drift
[bookmark: _GoBack]Explain that accumulated paleomagnetic data showed different polar wandering paths for different continents, and that this can’t be a real result. Demonstrate the alternative- that the continents were moving- by using the compasses to change your position (Figure 4). Begin by having the student volunteer stand straight across from you. As before, point the tick mark on the compass straight ahead. Starting with the oldest compass, move along a line parallel to the one the student used until the needle points at the student. Set the compass down to mark the position. Repeat the process with the subsequent compasses. When you are done, the locations of the compasses will show the path you took. 
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	Figure 4. Use the compass stack to reposition yourself.



A demonstration by Karla Panchuk. Contact karla.panchuk@usask.ca with comments or questions.
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