Interpreting the surficial deposits of Glacier National Park, Montana

Today’s geologic map is a bit different than others we have studied this semester, in two important ways.  First, the geologic map we are studying is a map of “surficial deposits.”  That is, rather than showing you what bedrock units are present beneath the topsoil, it shows you what kinds of sediment (you might say “rocks and dirt”) are present on top of the bedrock.  Second, we’ll be looking at a “map” generated from digital data, available on the world wide web, using GIS (Geographic Information Systems) software called ArcGIS.  This software allows us to compare data sets, looking at where these surface deposits are found relative to the topography.  For most of you, this will be your first time using this particular software package.  Please feel free to ask questions.  


Accessing the map in ArcGIS:

Log on to a computer in the GIS lab.  Open ArcGIS: from the “start” menu, choose “programs,” then “ArcGIS,” then “ArcMap.”  Start using ArcMap with an existing map.  Browse for maps: look on the Q: drive (Class on Siberian…), in the Geology folder, in the Ormand folder.  Select “GNP map” and open it.  (Be patient – it’s a big file.)

What you are seeing: 
The colors on your map, under the “surf polygon” menu, represent different map units.  Each is a particular type of surficial deposit in Glacier National Park.  Any region without colors is outside the park boundary.  These layers are semitransparent, meaning that you can see “through” them.  The layer below them is a DEM, or digital elevation model.  It shows elevations (relative to sea level) as shades of gray, with higher elevations being lighter tones and lower elevations being darker.  Cool, huh?


Questions about the map:

First, let’s see where glaciers can be found, today, in Glacier National Park.  On the left hand side of your ArcMap window, there is a menu of “layers.”  The layers with check marks in them are those currently displayed on the map on the right hand side of your screen.  “Surf polygon” refers to the polygons of surficial deposits, labeled in the menu and displayed on your map.  Unclick the box that says “surf polygon.”  (This may take a minute.)  If you scroll down the menu on the left side of your screen, several things will remain on your map.  First is a layer called “glacs polygon”: the glaciers themselves, shown as polygonal shapes on the map.  The other layers that remain are the outline, or boundary, of the park, and a numbered layer.  The numbered layer shows the elevation of the land in grayscale; darker grays are valleys and white regions are mountain ridges.  

Spend a minute or two studying the topography.  Can you find examples of the landforms (U-shaped valleys, arêtes, cirques, horns) we talked about in class the other day?  

Where are the glaciers?  (In valleys?  On mountaintops?  On slopes facing a particular compass direction?  In cirques?  On arêtes?  None of the above?)

Click on the “surf polygon” box so that the surficial deposits reappear on your map.
[bookmark: _GoBack]As you just saw, while glaciers are still present in Glacier National Park, they are shadows of their former selves… and some day they will be gone completely, as they are from Ohio.  How do we know where they have been?  By the deposits they leave behind, and the ways they sculpt the landscape.  Our goal in studying the map of surficial deposits in Glacier N. P. is to answer the following question: What clues have the glaciers left behind as they melted, and what are those clues telling us?  One answer to this question lies in the distribution of units on this geologic map.  While you answer the questions below, I suggest that you consult your textbook early and often.  It’s a great source of information.

Read the description of t3.  

What kind of moraine deposit is it?  Is that type of moraine deposited when the terminus of a glacier is advancing, retreating, or stationary?  [Feel free to consult your textbook for information on moraines.]  Where is t3 found, within the park?  [In valleys?  Along rivers?  Atop the Continental Divide?  All of the above?]

Zoom in to the middle of the map until you can see some of the t1 and t2 deposits.  Where are they?

Read the descriptions of t1 and t2.  

These units are both end moraines.  Are end moraines deposited when the terminus of a glacier is advancing, retreating, or stationary?  [Hint: you may find the map description misleading!  Think about, or re-read, how end moraines are deposited.]  

Are t2 deposits found at higher elevations or lower elevations than t1 deposits?  How would you know that t2 deposits are older than t1, even if their ages were not given in the descriptions?  [Hint: what would have happened to the t1 deposits if they were older than t2?  Think about how glaciers deposit moraines.]

Think about the difference between terminal moraines and recessional moraines.  Which of these three tills form recessional moraines?  Where are the terminal moraines from the glaciers that used to be here?  

If you were hiking in the park, how could you distinguish tills from other surficial deposits?  [Hint: read the map descriptions!]

Glaciers have receded quite a bit from what they once covered.  Of the total area once covered by glaciers, approximately how much is still covered by glaciers?  Of that same area, how much was still covered by glaciers 10,000 years ago?  [Read the descriptions of the tills to find out when each one was deposited.]  So, when did most of the glacial melting occur: before 10,000 years ago, or after? 
