Name:____________________

Rare Earth Lab
Global Topography and Tectonic Plates
The goal of this lab is to investigate global topographic (ie land surface) features and discover how they relate to tectonic features, especially the tectonic plates and their boundaries.  

There are a surprising number of interesting and unusual features hidden in the familiar maps we look at every day. Many of these topographic features can be explained as a result of present-day plate motions, but the origin of some features are still obscure or poorly understood. The following questions and exercises are intended to encourage and guide your exploration of Earth’s global topography and the tectonic plates, and point out some interesting features. The questions are intended as starting points for exploration rather than as an end in themselves. 

Please do not consult a map of known plate boundaries while working on this exercise. The point is not to create a perfect map of what other scientists have deduced, but to see what you can deduce for yourself, and how much you can learn while doing so. I think you’ll be surprised at what you can find!

Obtain a copy of the digital topographic map of the Earth available in lab. These maps can now be created very rapidly and accurately from an orbiting satellite. A radar beam is used to measure the elevation of the land surface directly. High precision, multiple-averaged measurements of sea surface elevation are used to derive the sea floor topography; these are combined with a growing body of sonar mapping data.  
Imagine you’re orbiting an unknown planet and your computer has just generated this map. How much can you deduce about the tectonics of the planet from this data?

TO DO
1.  Place a tracing paper overlay on the map. You may need to trim and piece together your tracing paper to get full coverage. Tape the tracing paper to the map along the top edge only; this will allow you to lift the tracing paper to see the map underneath.

2.  Using what you know about the kinds of landforms that develop at plate boundaries, accurately draw as many plate boundaries as you can. In some places this will be easy, and in others not so easy, depending on how complex the plate boundary is and how well the boundary is expressed in the topography. 

a. Indicate with different colors or symbols the type of plate boundary in each case. For subduction zones, indicate which is the overriding plate and which the under riding plate. 

b. Indicate with small arrows the direction of relative motion across each plate boundary. 

c. Indicate with larger arrows the general direction of motion of each plate across the Earth’s surface. 

3.  The major plates that you should be able to identify include:

i.  North America plate

ii.  South America plate

iii.  Eurasian plate

iv.  African plate

v.  Indo-Australian plate

vi.  Antarctica plate

vii.  Nazca plate

4.  There are also a number of minor plates, although you may not be able to find all of these based on topographic expression alone. 

i.  Caribbean plate

ii.  Cocos plate

iii.  Philippine plate

iv.  Arabian plate

v.  Juan de Fuca plate

vi.  Scotia plate

5.  There is one set of prominent topographic features on the sea floor that do not occur at plate boundaries. Isolated volcanic islands and linear chains of seamounts (undersea mountains) seem to result from rising blobs or plumes of hot mantle material. These are called hot spots, and the tracks they make across the sea floor are called hot spot tracks. Locate and label at least 3 of these hot spot tracks.

Provide thoughtful answers to the following questions. 

1.  Do the general directions of plate motions indicated by your large arrows seem to make sense? Are there places where they do not seem to make sense? Explain.

2. Why is there a linear mountain chain along the western edge of South America?

3.  Why does the Himalayan mountain system seem to “wrap around” northern India? 

4.  What caused the Appalachian mountain range to form?

5.  What 2 or 3 features on these maps not previously mentioned do you find most intriguing? Briefly describe them and speculate on their origin. 

6.  Compare your map of global Earth topography with the available maps of global topography on Mars and Venus. 


a. Briefly describe the similarities and differences you see.

b. Do you see any evidence of plate tectonics on Mars or Venus, either now or in the past?

