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STUDENT PAGES 
Goals

The primary goal of this mini-lesson is to orient you to the geomorphology of a variety of continental margins.  For each margin investigated, you will collect data related to depths and distances along portions of the margin, and will make additional observations regarding other features that may appear on the profiles generated.  The secondary goal is to relate geomorphologic variability to the distribution and magnitude of recent earthquakes (>4.0).  Through the process of making observations among multiple variables, you will make interpretations about the relationships between margin morphology and seismic activity.  Ultimately, you will create a series of general statements that will then allow you to answer the question, “Does form (i.e., the geomorphology) follow function (i.e., the seismic activity)?”.  The phrase “Form Follows Function” is common in the world of science, architecture, and engineering design.  In this activity, students are asked to consider if Earth’s form follows how the margins are functioning in terms of seismic activity.

Activity Description and Teaching Materials

This activity uses GeoMapApp.  Begin by opening the program and familiarizing yourself with the navigation and zoom tools.  If you need assistance, review the Video Tutorials at http://www.geomapapp.org/tutorials/index.html.
Overlay Earthquake Epicenter Data

Once you have the GeoMapApp basemap open (using the Mercator projection view), add a layer of earthquake epicenters to the world view map. To do this go to: 

       Datasets ( Earthquakes and Plate Boundaries ( Earthquakes above magnitude 4.0

In the lower right corner of the screen, you’ll see items to select.  Select “Scale by Value” and a “Select Column” window will pop up.

Use the drop-down menu to select “Magnitude”, then click OK.

Select “Color by Value” and a “Select Column” window will pop up.

Use the drop-down menu to select “Magnitude”, then click OK.

Note that the Scale by Value and Color by Value functions allows the user to set the size and color of earthquakes according to the magnitude.  Color and size help to reinforce the concept of magnitude of the earthquake.
Turn on the color scale:  Overlays ( Color Scale

Turn on the distance scale:  Overlays ( Distance Scale

Refer to the list of Margin Sites on Table 1, below.  Find Site 1 on your map and zoom into it, using a zoom factor of less than 60 (see upper right of map window for zoom level).

Table 1. List of Margin Sites

	SITE
	LOCATION
	Longitude
	Latitude

	Site 1
	El Salvador, Central America
	93oW          
	11oN

	Site 2
	Central Peru, South America
	75oW         
	10oS

	Site 3
	Tip of Gulf of California
	115oW        
	32oN

	Site 4
	Monterey Peninsula, California
	121oW        
	37oN

	Site 5
	Aleutian Islands, Alaska
	152o22’W    
	56oN

	Site 6
	Mt. Rainier area, Washington
	120o26’W     
	46o45’N

	Site 7
	Cape Hatteras, North Carolina
	77oW
	36oN

	Site 8
	Nova Scotia, Canada
	65oW
	44o20’N

	Site 9
	Vieques, Puerto Rico
	66o35’W
	18oN

	Site 10
	Brazil, South America
	53o26’W
	4o30’N


Creating a Profile

Review the video tutorial found at:

http://www.geomapapp.org/tutorials/profile_tool/profile_tool_20080812/profile_tool_20080812.html
Using the profile tool, place your cursor at the profile starting point (see Table 1), click and hold the mouse button down.  Move the cursor along a shore-normal (i.e., perpendicular to the shore) path for at least 500 km (see the distance shown in the upper right of the map window).  Be sure that you have at least 350 km of the seafloor included in your profile.  A line should appear on the map as you draw.  Release the mouse button and a profile graph will appear in a separate window.  

Find the point on your graph that is 0 m elevation (i.e., the coast) and click on it. (Check to see if the red dot on the map’s white profile line is also at the coast.)  This will shift your horizontal scale so that your coastline is the 0 km distance point (i.e., the graph’s origin).

Profile features:

· The Great Circle button is pre-selected as a default.  Leave this button selected.

· The Longitude and Latitude for points along your profile line are displayed in parentheses. As you move your cursor across the profile, these numbers change (note the circle on the map’s white profile line).

· The depth (m) for your cursor’s location is also shown.

· Note the zoom factor (“zoom = xx.x”).  

· Both the X-Scale and Y-Scale will default for “Auto-fit“.

Save your profile (see the Save button on the upper left of the graph) to a folder where you will save multiple profiles like this.  Name the file “Margin X profile”.

Create a spreadsheet in Excel to record your observations regarding the geomorphology of the profile.  This spreadsheet data table should include these items at a minimum:

· Topography of the coastal area

· Maximum elevation on the profile

· What type of features shown (e.g., mountains, flat area, etc.)
· Width of the shelf (in km)
· Depth of the shelf break (in m)
· Other characteristics of the shelf observed (e.g., channels, reefs, etc.) 

· Depth of the base of the slope

· Gradient of the slope between water depths of  200-2000 m.  (calculate this)

· Other characteristics of the slope (canyons, variations in gradient, etc.) 

· Distance from shore of the -2000 m point (in km)
· Distance from shore of the -3000 m point (in km)
· Distance from shore of the -4000 m point (in km)
· Continental rise morphology (e.g., trench, featureless, seamounts, etc.)

· Other notable features of margin not on the profile, but observed on the map

Also, include columns regarding observations of seismic activity.

· Relative concentration of nearby earthquakes (low, medium, high)

· Magnitudes of nearby earthquakes  (e.g., range of magnitudes, what are most earthquake magnitudes in the area?)
· Location of earthquake epicenters relative to the margin. 

· What portion(s) of the margin have epicenters, for example, at a trench, at the mountains on the coastline, etc.
· Magnitude of earthquake epicenters relative to the margin. 

· Is there any trend to the location of high magnitude earthquakes and location?
Go to the next Margin Site on Table 1 and repeat the procedure.

When you have completed the 10 Margin Sites, continue to the Interpretations section, below.  

Interpretations:

For the list of comparisons below, write a brief paragraph of interpretations.  Be sure to use your observations (i.e., data) to support your interpretations.   After you’ve made interpretations based on your observations, you may also add your a priori knowledge of Plate Tectonics. 

· Select several margins that have similar characteristics (both geomorphology and seismic activity).  Sort similar margins into different groups.  Then, define the group(s) and use your observations to make interpretations about the processes occurring on the collective margins. 

· Compare and contrast a single pair of margin sites that show the greatest dissimilarity in both geomorphology and seismic activity.  Interpret why these margins are so different.

· Based on your observations, which margins would you classify as being seismically “Active” and which would be “Passive”?  Are there geomorphologic similarities to each of your classified margins?  Support your answer with your observations.  Summarize your findings with a brief description of an Active Margin and a Passive Margin.

· The phrase “Form Follows Function” is common in the world of science, architecture, and engineering design.  Generally, does the geomorphology (i.e., form) of continental margins follow the margin’s seismic activity (i.e., function)?  Explain your answer and provide examples.

· Compare your interpretations to those of others in your class.  Defend any differences you might have.  This is what science is all about: using your observations to defend your interpretations!

Compare your final interpretations with those of other groups in your class.  Defend and/or modify your interpretations as necessary!

