Extra-Terrestrial Plate Tectonics 

You and your team have been recruited by the National Aeronautics and Space Administration (NASA) to determine, based on available data, the likelihood that plate tectonics is operating on one of several extra-terrestrial bodies (Venus, Earth’s Moon, and Mars).  Determining whether plate tectonics is operating on other planets and moons is critical to deciding whether plate tectonics constitutes a general theory of how celestial bodies are organized or whether it is simply one of many possible modes of planetary organization.  Examining the other planets and moons will help us determine why and how our Earth works the way that it does.
To get you started, your team will be supplied with images of your target body and/or links to available information, maps, and images on the internet.  You will also be supplied with topographic data for the Earth.  Use these images to examine your target planetary body for evidence of plate tectonics.  Specifically, you should answer the following:

1. What visual features are indicative of plate tectonic activity on the Earth?  Are similar features present on your target planetary body?

2. Are there additional features (features NOT found on Earth) which you feel might be indicative of plate tectonics on your planet?

3. If plate tectonics does not appear to be operating on your planetary body, are their clues in the planet’s data to suggest what type of dynamics (if any) are operating?

In addition to the supplied resources there are many sites with additional information available on the internet that you should utilize.  You might look for additional map images that indicate any or all of the following types of information (these are only suggestions – other resources may also be available):

1. The geologic rock types found on the surface of your planetary body.

2. Magnetic maps of the planet’s surface.  How might the planets magnetic field be indicative of plate tectonics?

3. Gravity or “geoid” anomaly maps of the planet.  How is this related to plate tectonics?
4. Planetary quake information (if available) for your planet. Other types of surface observations if available.
Finally, you should look into some of the prevailing theories on your target body’s dynamics currently under consideration.  What evidence do working scientists in the field use to support their position about your planet’s dynamics?

To get you started, each group will fill in a KND diagram.  KND stands for “Know, Need to Know, and Do.”  Begin by listing in the first column of the diagram all of the things your group currently knows that may be helpful in answering the question at hand (hint: you may want to make a separate KND diagram for each of the questions above).  Next, in the second column write down all of the things you think you will need to know in order to provide a solution.  Finally, for each item in your “need to know” list, write down what you can do to find that piece of information (what resources can you turn to, what experiments/observations can you perform, etc.).  Please note that KND diagrams are a recursive aid in problem solving; you should return to your KND diagrams, update them and move things between columns as your knowledge of the subject matter progresses.  An example of how to fill in the KND diagram is provided to get you started.
Example

	What do we know?
	What do we need to know?
	What can we do to find the information?

	Example:

1. We know that plate tectonics determines the surface features on Earth
	Example:

1. Are similar surface features found on Mars?
	Example:

1. We can examine the supplied topographic maps of Mars. 


	What do we know?
	What do we need to know?
	What can we do to find the information?

	
	
	


Presentation and Paper
Your group will be required to make a 10 minute presentation on your findings.  This presentation should be multimedia enabled (PowerPoint) so that you can share your observations and analysis with the rest of the class.  The presentation should include a summary of what type of dynamics you think is operating on your planet, what observations support your hypothesis, your level of confidence in your assertions, and any additional observations you would like to make to confirm or reject your hypothesis.  You will be assessed on the quality of your group’s presentation (as judged by your faculty mentor) and your group’s ability to respond to questions posed by your peers and your faculty mentor.
In addition to the presentation, you and your group are required to submit a written report of your team’s findings and a proposal for a future mission to your target body.  Your report should include a 1-page executive summary of your salient finding; an introduction to the problem and your target body; a observations section, detailing your observations; a discussion section, regarding how your observations either support or rebut the idea of plate tectonics on your target and your team’s proposed alternative explanations; a proposal section, detailing your team’s proposal for further study; a proposed budget section detailing the anticipated cost of your proposed mission; a conclusion section, summarizing your findings; and a bibliography in a recognized scientific format (MLA, JGR, etc.).  Relevant tables and figures should be included.  Within the portions of the reported outlined above, you must answer the following questions:

1. What additional observations you feel your group still needs to determine what type of dynamics are operating?

2. What specific hypotheses the observations you propose would be designed to discriminate between?

What evidence your group would accept as sufficient to solidify your hypothesis of how the planet operates.

3. Resources:
Information on Plate Tectonics:

http://www.ucmp.berkeley.edu/geology/tectonics.html
http://pubs.usgs.gov/gip/dynamic/dynamic.html
Information on Specific Planets/Moons:

Venus:

http://www.es.ucsc.edu/~fnimmo/website/paper5.pdf
http://arjournals.annualreviews.org/doi/abs/10.1146/annurev.earth.26.1.23
http://astrogeology.usgs.gov/SolarSystem/Venus/
http://pdsmaps.wr.usgs.gov/PDS/public/explorer/html/fmappick.htm
Moon:

http://astrogeology.usgs.gov/SolarSystem/Earth/Moon/
http://astrogeology.usgs.gov/Missions/LunarOrbiter/
http://pdsmaps.wr.usgs.gov/PDS/public/explorer/html/moonpick.htm
http://moon.google.com/
Mars:

http://arjournals.annualreviews.org/doi/pdf/10.1146/annurev.earth.33.092203.122637
http://astrogeology.usgs.gov/SolarSystem/Mars/
http://pdsmaps.wr.usgs.gov/PDS/public/explorer/html/marspick.htm
http://www.google.com/mars/
