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Today’s lab is all about topography, or the shape of the Earth’s landscape, as it is revealed on topographic maps.  This exercise will allow us to compare the topographies, or landscapes, associated with Hawaii Volcanoes, Crater Lake, and Yellowstone National Parks.  The lesson to be learned is that volcanic landscapes vary, with surface slopes depending on what kind of magma is erupted.  However, a picture is worth a thousand words.  

Part I:  Make a guess: how steep will the sides of your volcano be?  Choose a number between 0 and 90 degrees, where 0 would represent a horizontal surface, like the floor of this room, and 90 would be a vertical surface, like a wall.  

Part II:  Construct a topographic profile along the line indicated for your map.  (Make sure you know where the line of the profile is on your map.  If it’s not indicated on the map, it’s described in the title on your blank topographic profile.)  PLEASE BE VERY CAREFUL NOT TO MARK THE MAPS!!!!  Remember that a topographic profile is simply a graph of elevation along that line.  You need only pay attention to the dark topographic contours, but you will need to know what the contour interval is.  That is, what is the elevation difference between each pair of contour lines?  I’ve set up the profiles so that the vertical scale is equal to the horizontal scale.  So, when you are done, your profile will be “to scale” – it will show the actual slope of the landscape, as though you have cut vertically through the volcano.  

When your profile is done, spend some time examining it.  Does your profile go all the way across the volcano?  (That is, does it go from the base of the volcano, to its top, and back down to its base again?)  What is the horizontal distance across your profile?  (I don’t mean “10 inches” – I mean, what is the real world distance represented on your topographic profile?  You will have to use the map scale to figure this out.)  What is the elevation change between the lowest and highest points on your topographic profile?  Does the slope change across your profile?  Where is the steepest slope on your profile?  Measure the average slope with a protractor.  Compare it to your prediction from part 1.  How close were you?  Is there a caldera on your profile?  If so, how wide is the caldera?  How does its size compare to the size of the volcano?  

Part III:  Compare your topographic profile to profiles through each of the other maps, including the one I made for part of Yellowstone.  First, notice the scales on all of the profiles.  Which is the biggest volcano?  Which is the smallest?  Which is the biggest caldera?  Which is the smallest?  Next, compare the Mt. St. Helens “before” and “after” profiles.  Hold them up to the light, one on top of the other.  How are they similar?  How are they different?  Next, compare the shapes of the Mt. St. Helens profiles and the Crater Lake profile.  How are they similar?  How are they different?  Finally, consider the similarities and differences between the Hawaiian, Crater Lake, and Yellowstone profiles.  Which has the steepest slope?  Which has the shallowest?  What do these profiles illustrate, that you have been learning about?  What do they show that you didn’t anticipate?

Putting it all together:  The topography of a volcanic landscape is directly related to the kind of magma that is erupted there (which, of course, depends on the tectonic setting!).  So, sum up what you have learned from this exercise by writing descriptions of the topography of mafic volcanism (Hawaii), intermediate volcanism (Mt. St. Helens, Crater Lake), & felsic volcanism (Yellowstone).  
