[bookmark: _GoBack]Tectonic Geomorphology:  Exploring activity on the San Andreas fault with ArcGIS

To access data files for this lab, do the following:
1. Go to the search bar on Windows.
2. Enter:  \\A00052188\geol252  (Note that those are backslashes, not forward slashes)
3. This should take you to a folder on a PC server.  If you get an error message, contact me.  I may need to set up permissions for you on your computer.
4. In the folder you will see another folder called “WallaceCreekStudy”.  Copy this folder to the desktop on your computer.  
5. Close the “GEOL252” folder.
6. Go to the “WallaceCreekStudy” folder on your desktop and double-click on the “WallaceCreek.mxd” file

Goal of this lab
By the end of this lab you should be able to provide a concrete and specific example of how digital elevation data can be used in ArcGIS to answer a scientific question in tectonic geomorphology.
Figure 1.  The San Andreas and other major faults of California.

Background
Movement along faults is not uniform and equal.  This is even more true for major crustal discontinuities like the San Andreas Fault (SAF; Figure 1).  We might be able to use geomorphology to get a fairly detailed picture of recent movement on the SAF, but we need detailed data.  So, the question that we are trying to answer is this lab is this:

Is it possible to detect changes in motion along segments of the SAF by examining erosional features along those fault segments.

1.  Please take a couple of minutes to consider this question.  What happens to the land surface when a major earthquake occurs?  How might erosion be effected by faults?  How would this erosion be expressed on the landscape?  Make a map-view sketch of a strike slip fault segment where part of it moved recently, but other parts did not.  What would happen to erosion in the different parts of the fault?  Make some hypotheses here:
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Figure 1.  Screenshot of the ArcGIS project for this lab.  Your screen will not look identical, but the layers and Table Of Contents should be the same.
The data you can use (see figure 1 for data layers)
California:  this is an outline of the State of California for geographical reference.
Topo map:  this is a scanned image of the McKittrick Summit 1:24,000 USGS quadrangle map. 
DEM:  this is the Digital Elevation Model for an area much larger than the McKittrick Summit quad.  
2) What is the size of one pixel in this DEM?__________________

DEM LIDAR:  this is a digital elevation model of the Wallace Creek area, the central study area for this lab.  You should try to figure out the size of one pixel in this DEM.
3) What is the size of one pixel in this DEM?__________________

Let’s make your initial map(s)
7) See if you can do the following steps using only your past experience, your notes, ArcGIS help, and your brain.
a) Make a hillshade of the DEM and the DEM LIDAR data.
b) Make a slope map of the DEM and DEM LIDAR data.  Hint:  you will do this in almost the same way you did the hillshade.
c) Make a polyline shapefile, bring it into the ArcMap project, and draw the trace of the SAF as a red line on your map.  Be precise.  Use any and all data layers to help you constrain the trace of the fault.

New ArcGIS knowledge you’ll need for this lab

4) Creating a shapefile in ArcGIS (see also:  “GIS Primer” in the Resources folder on the Blackboard site).  In the space below, take notes on how to create a new shapefile in ArcGIS and how to edit it.
5) Making slope profiles in ArcGIS 3D Analyst. In the space below, take notes on how to create slope profiles in ArcGIS.
6) Extracting slope profile data to Excel. In the space below, take notes on how to extract slope profile data to Excel.
Fault displacement

7)  Record five measurements of fault displacement here, along with the average of your measurements.  Use ArcGIS’s measure tool and set it to measure in meters.

	Offset amount (meters)
	Short description of offset feature. Is this a low or high confidence measurement?

	
	

	
	

	
	

	
	

	
	



8) Researchers have determined via carbon dating that Wallace Creek channel is 3700 years old. What is the average rate of motion (slip rate) defined by the offset at Wallace Creek? (slip rate = displacement/time). Use the average of your displacement measurements from 7.

Look elsewhere along the fault for other offset channels (especially south of the main offset at Wallace Creek).

8) What is the smallest offset you encounter? Remember that the local smallest offset is attributed to the last ground-rupturing earthquake, which happened in 1857. 
9) How long will it take to build up the offset that occurred in 1857 based on the average rate of motion you calculated earlier?
10) Based on your calculation of how long it takes to build up the offset that occurred in 1857, when would you expect the next earthquake?
11) Based on your earthquake "forecast" date, should we be worried about earthquake preparedness?
How does your answer compare to the answer of others? Compare your results with the results of others, and explain why you think your answer makes the most sense.

Where is the fault active?  Another approach…

12) Brainstorm:  how can slope profiles be used to say something about the timing of motion on the SAF?
Methodology outline:

13) Based on the outcome of our brainstorming session, we should have a methodology that you can use to answer the question at hand.  Use what we have learned about ArcGIS today (and what you did in the past) to answer the question.  

To turn in for this part of the lab:
· A map or maps that show the location of the study area and the places where you collected data for the lab.
· A traditional lab write-up that addresses the question above:
· Statement of the problem
· Methods
· Results
· This should include a combined plot of slope profiles from excel that show results from your field sampling plots
· Conclusions
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