Laboratory Title: Pangaea!
Your Name: Meridian Sleeth

Concepts Addressed: Pangaea, continental drift, plate tectonics, basic world geography

Lab Goals: To familiarize students with Alfred Wegner’s theory on continental drift and Pangaea; encourage the students to talk about Pangaea, what we know about it, and how we know these things; and help students relate what is known about Pangaea with our world today and what this could mean for the distant future.

Lab Objectives:    

Students will
· Learn a song helping them to remember all of the continents on Earth.

· Assemble a puzzle of Pangaea 200mya using today’s major landforms as puzzle pieces.

· Describe Pangaea and continental drift and its relation to plate tectonics and world geography.

· simulate Alfred Wegner’s theory of continental drift using cut-outs of Earth’s continents and floating them on a tray of oil.

Benchmark(s) Addressed:

· 2.2P.1 Compare and contrast how objects and materials respond to magnetic forces. 

· 2.3S.2 Make predictions about living and non-living things and events in the environment based on observed patterns. 

· 4.2E.1 Compare and contrast the changes in the surface of Earth that are due to slow and rapid processes. 

· 5.2P.1 Describe how friction, gravity, and magnetic forces affect objects on or near Earth. 

Materials and Costs:

List the equipment and non-consumable material and estimated cost of each

Item 
$

Trays (15 @ $1.25 each)
18.75

Scissors (30 @ $1.50 each)
45.00

Tub/Bucket 
3.50

Bowl 
1.00

Estimated total, one-time, start-up cost 
68.25

List the consumable supplies and estimated cost for presenting to a class of 30 students

Item 
$

Pangaea Cut-Outs (30)
available at school

Pangaea Cut-Outs (15 laminated)
available at school

Copies of the continents song 
available at school

Construction Paper (300 pages)
8.49

Elmer’s Glue sticks (30/packate)
12.99

Vegetable Oil 
2.49

Estimated total for annual cost 
23.97

Time:

· Preparation time: If you want to cut out the land masses for the students it will take you several hours of prep time but if you have limited in class time this would be useful.  If time allows, have the students cut out the puzzle pieces and color them in to provide a tactile experience with Earth’s geography.  By having the students do the cutting, preparation only requires making the laminated sets of Pangaea for the oil activity and gathering supplies.

· 2+ hours if you cut them out

· 45 min if they cut them out

· Instruction time: 35 minutes

· Clean-up Time: 25 minutes – It would be best to plan this activity near a lunch break or recess, or at the end of the day so you can clean up the oily mess without ruining the kids clothes, and the cleanup would probably go quicker without the students around, the oily mess is just too much fun.

Background:

The super-continent of Pangaea is claimed to have existed around 200-250mya during the Permian through the Jurassic periods.  It was composed of all the present day landmasses we can identify today.  Alfred Wegner developed his theory of continental drift based on evidence from fossil distribution, coastline similarities, rock and mineral distribution, and magnetic orientation of rocks in earths crust.  The theory was not well accepted at its first appearance in the scientific community, Wegner’s theories lacked evidence explaining what force could have the power to move the continents.  However since then there has been much more evidence in support of his theory such as the theory of plate tectonics, making it as well known as it is today.

Matching Coastlines:  Coastlines of various continents have puzzle like qualities and appear to match up as if they were once connected.  The best example is of the coastlines of Africa and South America, when set together their coastlines match up almost perfectly. For a good visual image refer to the Matching Coastlines sheet attached.

Fossils: There have been fossils found across coastlines separated by large oceans that are similar.  These fossils indicate that it would have been impossible for the creatures to swim the oceans to relocate to a new continent; therefore the continents had to have been closer in order for these creatures to spread to multiple continents.  Some examples include a land reptile from the Triassic period found in South America and Africa, a different land reptile has been found in Antarctica, India and Africa; not only are those continents far apart now, but the climate of Antarctica is vastly different than that of Africa and India.  There is also a fossil of a fern that has been found in Australia, Antarctica, India, Africa and South America, showing that the continents had to have been connected at some point for that fern to spread such a vast distances.

Magnetic Orientation of Rocks: When rocks and minerals go through the rock cycle, they melt down and create new rocks that orient their magnetic properties to our natural magnetic north.  However there are rocks that have been discovered that are not oriented to the magnetic north as they should naturally, a logical explanation for this is that the rocks have been moved, therefore supporting the idea that the continents have shifted from a previous state.

Other Evidence:  There is also evidence from distinctive rock strata found on the coasts of Africa and South America, and coal found under the Antarctic ice cap while coal can only form in warm and wet conditions.  This suggests that Antarctica was once connected with the other continents and located closer to the equator to have conditions appropriate to form coal; and that Antarctica formed the coal millions of years ago and drifted to its current location where the coal has been stored ever since.

Procedure:

Materials

15-30 Trays (15 for students to share, 30 for students to have their own)

Various shades of blue construction paper

Scissors

Glue

Pangaea Cut-Outs (attached)

Continents Song lyrics (attached)

Oil

15-30 sets of laminated Pangaea Cut-Outs

Map of Pangaea (attached)

Map of the Earth (attached)

Bowl (to put cut-outs in after the activity)

Tub or Bucket (to pour oil into after the activity)

Introduction:

· Before doing this lesson it is important to include a lesson on general world geography and plate tectonics.  These concepts are important for understanding the concepts relating to Pangaea

The Continents Song

Continents, continents, do you know your continents?

North and South and East and West and ALL around the world!

Asia

Africa

North and South America

Australia

Antarctica

And Europe too!

1. Before the introduction to Pangaea distribute a copy of the Pangaea cut-outs to everyone in class with a pair of scissors and a glue stick.  Let them pick out a shade of blue paper for the background; maybe include some light green or turquoise colors for variety when displaying in the room.  Have the students color the worksheet and then cut everything out and try to assemble it as a puzzle of Pangaea.  

2. Talk to the students about the questions they turned in as homework for our lesson on Pangaea.  List off the questions used in the lesson plan and explain that those were the most frequently asked questions so they were used for the lesson plan but we can answer all of the questions that everyone asked throughout our lesson. 

3. This would be when you would want to do your introduction to the lesson and provide the students with answers to their questions and more information.  

a. -While talking about continental drift it might be good to introduce the continents song!  This would help familiarize students with the continents, and the world map would be a perfect visual aid.  Sing the song to them, sing it with them, and make them sing it back to you! (Point at the continents on the map as you sing to build connections)

4. After the content has been discussed and the students have done the puzzle and learned the song, it is time to begin the activity! (At this point you can decide to give each student their own set of materials, or have the students work with a partner.  )

a. Each student/group will get a tray, a laminated set of the Pangaea cut-outs, and enough oil to cover the bottom of the tray with roughly an eighth to a quarter inch of oil. (depending on how high the edge is on the tray)

b. Students will measure and pour the oil into their tray and attempt to float the continents on the oil.

c. The first activity will start with the cut-outs arranged to look like Pangaea.  (Put the Pangaea map on the board so the students can have a reference) Students will gently shake and swirl the tray to get the continents to drift.  Have them shake and swirl the tray three separate times for about 10-20 seconds each; this will simulate different periods in Pangaea’s break up.

d. Next have the present day map of the world up on the board and have them arrange the land masses to match as closely as they can to today’s arrangement.  Then have them swirl and shake the tray in the same manner as before to simulate what could happen in the future of our world. 

e. Have the students bring their trays to the sink or a big open counter and stack the trays together and put the laminated cut outs in a bowl.  It might be useful to have a bucket or a tub for the students to pour the excess oil into before they stack the trays.

f. Bring the students back together and discuss with them what they saw happening during the activity, let them discuss amongst themselves to compare their experiences.  Be sure to explain to the students that the oil represents the fluid layers under earth’s crust and the continents are all settled on plates that are shifting around, not the continents individually.  By doing the plate tectonics lesson before this one you will help to avoid any confusion.

g. Clean up after the students have gone and take the trays home to be washed in the dishwasher.  Rinse the laminated cut-outs and lay them out to dry and be re-used the next year!

Assessment (include all assessment materials)

Give students a world map and have them label the continents.  

Present them with this:  Alfred Wegner’s theory of continental drift was not accepted by the scientific community at the time because he couldn’t explain what force would be capable of moving the continents.  We now know today what that force is and how those continents move, what is it? (hint: Can you explain the theory of plate tectonics?)

Sources:

http://geology.com/

http://www.enchantedlearning.com/subjects/dinosaurs/glossary/Contdrift.shtml

http://pubs.usgs.gov/gip/dynamic/historical.html

http://library.thinkquest.org/17701/high/pangaea/

http://www.williamsclass.com/SixthScienceWork/PangeaProject.htm (Pangaea Cut-Outs)

Pangaea Map
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World Map

http://www.kingston.ac.uk/includes/img/international/World-map-without-dots.gif
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Matching Coastlines
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Fossil Evidence
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