Name:______________

Global Tectonics Lab
Global Topography and Tectonic Plates

The goal of this lab is to investigate global topographic and tectonic features, especially the tectonic plates and their boundaries.  As with any geographic exercise of this sort, some things seem trivially easy (even “busywork”) but overall 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 is still obscure or poorly understood. It’s also likely that some of our present interpretations are incorrect. The following questions and exercises are intended to encourage and guide your exploration of Earth’s global topography and tectonic plates, and point out some interesting features that I have noticed. The questions are intended as starting points for exploration rather than as an end in themselves.


Obtain one of the various digital topographic maps 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 geology and tectonics of the planet from this data?

TO DO
I. Place a tracing paper overlay on the map. Draw on your map the boundaries of continental and oceanic crust for all the major continental blocks. How different are these boundaries from present continental shorelines? How geologically significant are the present shorelines?

II. Using only the topographic data, accurately draw as many plate boundaries as you can. Indicate with different colors or symbols the type of boundary in each case, and for subduction zones which is the overriding and which the underriding plate. Also show major fracture zones. Where possible, show with arrows the direction of relative motion across the plate boundaries. 

(continued on other side)

III. On a separate sheet, provide thoughtful answers to the following questions.

1. What major plates can you identify?

a. As well as the major plates, there are at least a dozen minor plates or microplates. Which of these can you identify from this topographic data?

b.  What are some of the ambiguities or questions you have about your present plate tectonic map?

c.  What data would be most useful in resolving these ambiguities? (e.g. If this were an unknown planet, what is the next data set you would collect to help understand the planetary tectonics?).

2.  Hot spot tracks (e.g. the Hawaii-Emperor seamount chain) are an important data source for determining absolute plate motions. Indicate on your map as many active hot spots and hot spot tracks as you can, and with an arrow the absolute plate motion they indicate. 

3.  Note the similarities (and differences) between the complex areas north and south of South America. What is happening in these areas? Speculate about the reason for these symmetrical tectonic features. 

4.  Note the extremely continuous linear ridge on the sea floor southeast of India (called the Ninety East Ridge). What formed this ridge? What relation might it have to the large volcanic plateau southwest of the south end of the ridge?

5.  North and South America, Australia, and India all have mountain belts along one of their margins. Why are there no major mountain belts along the margins of Africa (with the exception of the rather short Atlas Mountain range along the southwest Mediterranean coast)?

6.  Despite lacking mountains Africa is a relatively high continent; large areas of its shield are more than 6000 ft above sea level. On most other continents, the shield is near sea level. How might this phenomenon be explained in light of Africa’s unique relationship to the ocean ridge system? In what ways might Antarctica be similar?

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

8.  Compare your tectonic map with the National Geographic map The Earth’s Fractured Surface or other available maps that show plates and plate boundaries. Comment on the areas you were able to deduce correctly and the areas you were not. 

