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Instructions for Instructors.
Summary:

The project is designed to engage students in utilizing the ever-improving bathymetric techniques and data available in GeoMapApp to explore the strength of the oceanic lithosphere as a function of age.  Because the data includes both satellite and shiptrack derived solutions, students have the opportunity to see the utility of each, and travel virtually the world’s trenches in search of topographic features.  Because not all trenches have pronounced forearc bulges, many are complicated by other topography (e.g. seamounts), and the choices of subduction boundaries are numerous, the module will give students the opportunity to explore quite independently, learning many of the pitfalls of ‘real-world’ science.  This module is designed for upper-level undergraduates taking an Introduction to Geophysics or Quantitative Tectonic-type course.  
Goals:

The students should use critical thinking to analyze the data and synthesize ideas to test the given models of flexural strength.
Some earth properties that you may or may not want to give your students:
· Shallow mantle density, rm = 3500 kg/m3
· Ocean water density, rw = 1000 kg/m3 

· Surface gravity, g = 10 m/s2
· Lithospheric Young’s Modulus E = 75 GPa (7.5 x 1010 Pa)

· Poisson’s ratio, n = 0.25 

Plate thickness with age:
The thickness of the oceanic lithosphere can be described by a half-space cooling model, where an originally mantle-temperatured material begins cooling instantaneously as it comes in contact with the sea floor.  The resulting lithosphere is forms below a temperature boundary, and the thickness, hlitho is approximated by hlitho = 2.32*(k*tage)1/2, where k is the thermal diffusivity of rock (~10-6 m2/s), and the plate age, tage is measured in second (not years!).


Solutions to Nicaraguan Example (1D and 2 B):
1D) Now slide your cursor along the profile and use the information about oceanic topography at that point to answer the following questions.

i. What is the depth of the trench (can be read off the profile)? 
5200 m  
ii. What is the mean depth of the seafloor away from the trench?

Visually somewhere between 3400 and 3600 m.
iii. What is the shallowest point of the flexural bulge (avoiding seamounts), and how far is this from the trench?

Water depth: 2900 m;  Distance from trench: 50 km
iv. Where is the bathymetric cross-over point, x0?

30 km
v. What is the forearc half width xb-x0?

20 km
vi. Given the above equations and your own assumptions about mantle and water density, what is the flexural rigidity, and effective elastic thickness?

7.1 km
2B) From the menu, choose, Basemaps -> Global Grids -> Seafloor Bedrock Age. What is the age the plate at the forearc bulge?:  24 Ma
Other Regions:
Because picking individual regions will be difficult for many newer students, it may be preferable to give very specific regions for the students to work from.  Below are 4 options.
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Japan:
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Eastern Aleutians:
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Western Aleutians:
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Data Assimilation:
Because it is expected that results from any one student will be ambiguous (data is very noisy), it may be beneficial to collect the ASCII data that the student use to create their plots and create one new set of aggregate plots.  Check to see if these results are what you expect. 
Assessment:
What do we want students to know?

· How bathymetry is measured (ship-based and satellite).

· Concept of flexural rigidity and the strength/thickness with age relationship of oceanic lithosphere.
· The value of using proper/SI units and the pitfalls of problems ignoring conversion.
· Spatial comparison of flexural bulge: the existence of, and the spatial variability with relation to plate age and other phenomena

· Concept of error in measurement, interpretation, and modeling.

What do we want students to be able to do?
· Apply simple algebra to real-earth science problems. 

· Generate bathymetric profiles and spatial recognition of features and noise.

· Plotting data and reapplying mathematic equations to interpret non-linear relationships.













