Seismicity and types of faults


You can type your answers into this document and save it as you go. You will not turn it in, but consider this as guided note-taking. Make sure you and your partner both end up with copies.

PART 1: Exploring recent seismic activity

We’ll start by looking at real-time earthquake data at http://earthquake.usgs.gov/ 

1. Click on the world map. You should see a map showing earthquakes that have occurred around the world in the last 7 days. Describe the distribution of these earthquakes: how many are there on the map, where are they located, where are the largest earthquakes, where are the densest concentrations. Don't go overboard here - just make a quick survey. 

2. Go back to the main page, and now click on the map of the US. Same thing here - describe the distribution of quakes in the US in the past week. 

3. As we discussed in class, most earthquakes fall along or near the plate boundaries. Does this generally hold true for earthquakes in the last 7 days in the US? Are there any "unexpected" areas with earthquakes? If so, what are your thoughts about why they are there? Don't worry about being right or wrong, we'll discuss this in a bit. Feel free to speculate. 

PAUSE – we’ll come together as a group and discuss at this point.

PART II: Data collected about earthquakes

Let’s now explore the most recent large earthquake, in Baja. From the world map, click on the general region of California/Mexico. You'll go through a couple of "zoom" screens, but keep clicking on the largest square. The following questions are about the type of data collected for each earthquake and the kinds of processing that data undergoes.
4. Take a look at the Details tab to see the kind of information that is collected.

5. Click on the Maps tab and then the Location Map. You can see where the earthquake occurred in relationship plate boundaries, cities, etc. Within the Maps tab, also take a look at Historical Seismicity. How does this earthquake fit into the historical record for this area? Be sure to scroll down to see all the maps. Does it seem to be similar to past earthquakes, or is it different? 

6. Now take a look at the ShakeMap. The magnitude of this earthquake has been determined to be 7.2 - what is the ShakeMap showing you, and how do the two measures differ?

PAUSE – we’ll come together as a group and discuss at this point.

PART III: What earthquakes can tell us about fault types

Now that you’ve had a chance to look at a single earthquake in some detail, we’ll look at how the kinds of earthquakes that occur are related to the kinds of faults they occur along and the type of motion that occurs. 

7. Go back to the main screen for the Baja earthquake – or choose a different one, if you want – and click on the Scientific & Technical tab. Click on one of the moment tensor solutions (it doesn’t matter which one). Then go back and look at the Historical Moment Tensor Solution. Describe the "beach ball" that you see, and relate it to the type of fault motion that occurred. (You might get a hint from the “Summary” tab as well.) 

8. Finally, how does this earthquake fit into the tectonic setting of the region? And how does that tectonic setting translate to seismic hazards? 

In this activity, you will work in pairs to explore real-time data available on the web at the U.S. Geological Survey Earthquake Hazards Program web site (� HYPERLINK "http://earthquake.usgs.gov" ��http://earthquake.usgs.gov�). Your exploration is interspersed with short lectures to clarify or introduce new concepts. 





Learning goals


Content


By the end of this activity, you will be able to:


Describe and interpret the distribution of earthquakes around the world


Describe the types of data collected by earthquake monitoring programs


Describe the difference between intensity and magnitude and how they are measured


Describe how earthquake focal mechanisms relate to plate motion


Describe the frequency of earthquake occurrence





Skills


By the end of this activity, you will be able to:


Navigate the U.S. Geological Survey Earthquake Hazards Program web site to find and collect real-time data about earthquakes


Read a focal mechanism indicator and ShakeMap





Higher-order thinking


By the end of this activity, you will be able to:


Predict the focal mechanism and effects of an earthquake based on its location


Analyze the relative risks associated with a living in a variety of earthquake-prone regions.











