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Earth Revealed: History of the Earth

Type of Project: Demonstration

Target Museum: Museum of Science and Industry
Target Age: 10 and older

The Museum of Science and Industry (MSI) recently installed an exhibit called “Earth Revealed” which uses technology developed by the National Oceanic and Atmospheric Administration (NOAA) (the “Science on a Sphere” display system).  

The goal of the proposed demonstration is to use this exhibit to familiarize the audience with the history of the earth through animation of the plate tectonic history of the earth and incorporation of basic but important concepts in plate tectonics.  MSI has already developed one pre-recorded show as well as several live-demonstrations that focus on topics such as climate change, atmospheric dynamics, and planetary geology.  This demonstration would add another topic to their selection.
Elements of the Demonstration—The demonstration will cover three main learning points:

1. The surface of the earth is made up of plates that are actively moving towards and away from each other, but very slowly.  There are features of the continents, such as mountains, and events, such as earthquakes and volcanoes, that are the result of this slow plate movement.

2. We can use different characteristics of rocks to tell us where plates have moved in the past.  These include the magnetic orientation of minerals in rocks, particularly the seafloor; fossil evidence of historically adjacent landmasses, and the dating of rocks deposited during mountain building.

3. Using this information we can reconstruct and visualize changes in earth’s surface.  This is important for understanding rock, mineral, and oil formation as well as patterns of evolution through time.

These points will be illustrated by focusing on the history of North America through time but may incorporate useful examples from other parts of the world, such as the building of the Himalayas with the collision of the Indian subcontinent into Asia, and the opening of the Atlantic along the mid ocean ridge.

Requirements: imagery to be projected on the sphere—A number of datasets that may be projected on the sphere are available through NOAA and distributed with the Science on a Sphere technology.  Datasets that would be appropriate for this demonstration include: 

· ETOPO2 datasets: detailed topography and bathymetry of the earth

· Earthquake datasets: occurrences and their magnitudes over one week and over 15 years

· Plate tectonics and plate animation: animation showing the changing continental configurations through the last 750 million years of earth history.  These are datasets that are available commercially through NOAA but must be purchased separately from the materials supplied by NOAA
.  

Requirements: additional imagery—Includes imagery that could be projected on video screens around auditorium.  Maps may be more effective if projected on the sphere, but such datasets may not be available as readily as flat imagery.  For a number of these categories, GIS data may be available for making custom maps
.
· Map of plate boundaries

· Illustrations showing different kinds of plate boundaries

· Map of alternating magnetic anomalies on ocean floor

· Map of the age of ocean floor based on magnetic anomalies

· Photographs of key fossils useful for paleobiogeography, particularly those that have been used to recognize areas that were once adjacent to one another but are now separated due to continental drift.  A historically relevant example is that of the Glossopteridales
, a group of seed plants that existed around the time of the Permo-Triassic mass extinction (250 million years ago)  
· Maps showing current fossil localities in comparison to maps of those localities on paleoreconstructed maps
· Geologic time scale

Evaluation I—Because such a demonstration would require purchase of the plate animation dataset, a front-end evaluation will be conducted to assess whether there is enough visitor interest to warrant purchase and development of a script to support the animation. 
Evaluation II—If MSI considers the results of the front-end evaluation to be sufficient justification for purchase of the datasets, development of the script can begin.  Evaluation of the script will include performing the demonstration for museum visitors followed by written surveys.  Written surveys are suggested over interviews because the size of the auditorium is more conducive to larger audiences rather than individual or small-group demonstration.  Evaluation will require two personnel: one to give the demonstration, the other to take notes of people’s reactions and body language as well as questions posed by the audience.  One or both personnel may administer the written survey.
� Contact information is available on NOAA’s Science on a Sphere website (� HYPERLINK "http://sos.noaa.gov/datasets/Land/paleo.html" ��http://sos.noaa.gov/datasets/Land/paleo.html�).


� See for example, GIS datafiles for plate boundaries are available at � HYPERLINK "http://www.ig.utexas.edu/research/projects/plates/index.htm#data" ��http://www.ig.utexas.edu/research/projects/plates/index.htm#data�.  Investigation of appropriate usage of copyrighted materials may be required.  Licensed GIS software is available for student use at the University of Chicago.


� See � HYPERLINK "http://www.ig.utexas.edu/research/projects/plates/pt.info.htm" ��http://www.ig.utexas.edu/research/projects/plates/pt.info.htm� for an example.


� See � HYPERLINK "http://pubs.usgs.gov/gip/dynamic/Vigil.html" ��http://pubs.usgs.gov/gip/dynamic/Vigil.html� for an example.


� See � HYPERLINK "http://pubs.usgs.gov/of/1999/ofr-99-0132/" ��http://pubs.usgs.gov/of/1999/ofr-99-0132/� for more information.


� See � HYPERLINK "http://www.ngdc.noaa.gov/mgg/fliers/96mgg04.html" ��http://www.ngdc.noaa.gov/mgg/fliers/96mgg04.html� for example.


� See � HYPERLINK "http://www.ucmp.berkeley.edu/seedplants/pteridosperms/glossopterids.html" ��http://www.ucmp.berkeley.edu/seedplants/pteridosperms/glossopterids.html� for a brief description.





