Name_____________________________________                                        Volcanoes and Earthquakes

In this activity, you will use ArcGIS online to create, map and relate data. If you are unsure of a component on ArcGIS, please let your teacher know.

Part 1


	NAME
	LATITUDE
	LONGITUDE

	Axial Seamount
	45.95
	-130.00

	Baker
	48.78
	-121.81

	Brushy Battle
	41.18
	-121.44

	Clear Lake
	38.97
	-122.77

	Craters of the Moon
	43.42
	-113.50

	Hood
	45.37
	-121.69

	Lavic Lake
	40.49
	-121.51

	Nazko
	52.90
	-123.73

	Prieto Cerro
	32.42
	-115.31

	Rainier
	46.85
	-121.76

	South Sister
	44.10
	-121.77

	St. Helens
	46.20
	-122.18

	Ubehehe Craters
	37.02
	-117.45

	Wapi Lava Field
	42.88
	-113.22














1) Look at the data above; what do you notice about it? (hint: look at the locations)
__________________________________________________________________


· Open Microsoft Excel
· Label the first column NAME
· Label the second column LATITUDE
· Label the third column LONGITUDE
· Input the data from above into the spreadsheet
· Once you have entered the data, click “File”, “Save As”
· When the dialogue box comes up, click “Save As Type” and choose CSV (Comma Delimited).
· Change the name of the document to myvolcano
· Click “Save”


Part 2
· Open ArcGIS (http://www.arcgis.com/features/) and log in
· Click MAP
· A topographical map will be showing
· Click  [image: ]  , then choose “Add layer from file”. Choose myvolcano.csv from your file list (this is the file that you created).

2) Examine how the volcanoes are spread across your map. 
Where on the map do you think a fault line might exist?
_________________________________________________________________________

· Click  [image: ], then choose “Add from Mapnotes”
· Click “Create”, then choose “Freehand Line” from the menu and draw where you believe a fault line would occur in relation to the volcanoes.

3) [image: ]On the map below, draw where you believe the fault(s) will be (this should match what is on your computer screen).



















· Now go back to [image: ] and choose “Search for Layers”. Search for “Earth’s Plate Tectonics” by ESRICanadaEd. You can learn the names of the tectonic plates by clicking on them

4) What tectonic plate is closest to your fault? ______________________________
5) Do faults run as one long, continuous tract? ________________________________
6) What three tectonic plates converge to create the numerous faults in your map area?
_____________________________________________________________________



Part 3
· [image: ] “Search for Layer” and search for “USDOI USGS Earthquake Faults” and add this layer to your map. This layer identifies the age of a fault. The legend shows the ages of faults through time, specifically during the Quaternary period.

7) Using the legend, describe the age of the faults near the volcanoes on your map.
                    ____________________________________________________________________
8) Using the same layer, describe where the younger fault lines occur in the map area.
       ___________________________________________________________________________
9) What are the faults near the subduction zone younger?
___________________________________________________________________________



Part 4
· Move the map so that the state of Wyoming is in your view. You will see a circle, formed by fault lines in the upper left corner of the state.






10)  Hypothesize what might be in this location. How does it look different from other locations in our map area? 
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

· Zoom back out to the full view of your map

11) Where do you see the most fault lines?
______________________________________________________________________________________________________________________________________________________

12) Hypothesize where volcanoes might be located in this area.
______________________________________________________________________________________________________________________________________________________


Part 5
· Go to “Details”. Locate the layer that you created (it should be listed “My Volcano”). Uncheck the box on the left to hide your layer.
· Right click on “USDOI USGS Earthquake Faults” and change the transparency to 50% or lower.
· [image: ] , then “Search for Layer”, searching for “World_Volcanoes” and add this layer.
· Move the map back to the upper left corner of Wyoming and find the circular detail again.

13) Is there a volcano near this detail? _____________________
14) If there is a volcano, click on the volcano to learn its name. ___________________________
15) Describe the volcano distribution near Nevada. 
____________________________________________________________________________________________________________________________________________________________



Part 6
Read the following article about subduction zones, fault lines and volcanoes.
Volcanoes
From http://www.sanandreasfault.org/Volcanoes.html (accessed 4/14/2015)

A volcano is an opening in the earth's crust that allows molten rock from the mantle to flow out onto the surface as lava. Volcanoes also emit vast amounts of gas, primarily carbon dioxide, water vapor and sulfur dioxide. The fine solid rock particles injected into the atmosphere by an eruption can remain aloft for years.

Volcanoes are associated with three types of tectonic structures: convergent plate boundaries, divergent plate boundaries and hot spots. California has all three. The SAF is a transform plate boundary (strike slip fault) and so is not accompanied by volcanic activity.

The Gorda Plate is subducting under the North American Plate north of Cape Mendocino and is the cause of the state's two active volcanoes, Mt Shasta and Mt. Lassen. Immediately north, the Juan de Fuca Plate is subducting under North America and is responsible for the Cascade Range Volcanoes. The 1980 eruption of Mount St. Helens was a vivid reminder that the continental US has active volcanoes, 169 of them. In Alaska, the Pacific Plate is subducting under the North American Plate, making the famously active string of volcanoes of the Aleutian Islands.

In the Salton Trough of Imperial County, the Brawley Seismic Zone is thought to reveal the northern-most spreading center (divergent plate boundary) of the East Pacific Rise. The Salton Domes are five small inactive rhyolitic volcanoes. The best known volcanic spreading center is the Mid Atlantic Ridge. Baja California was cleaved from mainland Mexico along the East Pacific Rise where the Pacific and North American Plates are separating.

How do subduction zones make volcanoes? As the subducting plate plunges into the mantle, it becomes heated. When it reaches the asthenosphere or thereabouts, subducted water in the descending slab of crust lowers the melting temperature of the rock and a molten rock mixture forms. This hot, buoyant magma forces its way upward through the overriding crust. As it approaches the surface, the pressure from the overlying rocks decreases, and this allows hot gas to come out of solution, further pressurizing the magma. When it reaches the surface, a volcano is formed. The magma flows out as lava, sometimes explosively.

The majority of the world's volcanoes are associated with subduction zones. Since subduction zones represent plate margins, volcanoes tend to occur in lines, like the Cascade Range volcanoes or those on the Aleutian Peninsula.

Once in a great while, a new volcano will form. This usually happens when an active underwater volcano produces enough lava to break the surface, such as Surtsey in Iceland in 1963. Sometimes a brand new volcano will appear on land, like Paricutin in the Trans-Mexican Volcanic Belt in 1943.

Closely associated with volcanic activity are fumaroles, geysers, hot springs, gas vents, and other geothermal phenomena near hotspots. All result from openings in the crust that allow (or were caused by) upward motion of magma and relatively shallow magma bodies. 

California has a number of hotspots, the most famous being located in an ancient volcanic remnant, the Long Valley Caldera. The fumarolic activity near Mammoth Lakes is the result of a mantle plume, where magma is rising to near the surface. Other US hot spots are in Yellowstone and Hawaii.








16) Does this article correlate with the information you have gathered from your map?
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________

17) Explain what you have learned about Wyoming and the circular detail that you explored.
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________

18) How might a volcanologist use mapping details to determine the location of a volcano?
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________

 










	




ANSWER KEY
1) The volcanoes listed all occur within a similar longitudinal area.
2) Near the volcanoes along the Pacific coast
3) The line should follow from Oregon to the bottom of California
4) North American Plate
5) No, they typically are disjointed and shorter.
6) Juan de Fuca Plate, North American Plate and Pacific Plate
7) They are all older fault lines, usually occurring more than 130,000 years old.
8) The younger fault lines occur near the subduction zone of the Juan de Fuca plate.
9) The Juan de Fuca plate is moving underneath of the North American plate.
10) There is likely a volcano in this area.
11) The most fault lines are seen in Nevada.
12) Volcanoes are likely to be spread out around the fault lines
13) Yes
14) Yellowstone
15) There are few volcanoes, most occurring near the edge of the fault distribution
16) Yes, this explains why there are volcanoes near subduction zones.
17) Wyoming and the area I examined is a hot spot, so it makes sense that there is a volcano there. 
18) [bookmark: _GoBack]A volcanologist can use the information from a map to identify locations of hot spots or geothermal activity. They can also use the information to predict where there might be earthquakes.
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It's easy to make your own map. Just
follow these steps:

1. Choose an area.

Pan and zoom the map to an area or
search by its name or address.

2. Decide what to show.

Choose a 38 Basemap then [ Add
layers on top of it.

3. Add more to your map.
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Display descriptive text, images, and
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4. Save and share your map.

Give your map a name and description
then share it with other people.
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