Oceanography 101           



First & Last Name_____________________
Laboratory Exercise #2: Sea-Floor Spreading and Plate Tectonics

Part I: Mapping the Locations of Plate Boundaries
Examine the “World Ocean Floor” map and either the dynamic planet map on the wall, figure 2.13 in your book, or the map at http://earthquake.usgs.gov/regional/world/seismicity/ and answer the questions below:

· Sketch the location of the zones of high earthquake density on the “Physiographic Chart of the Sea Floor” provided  (don’t forget to look in the oceans)- use an ORANGE pencil.
· Describe at least 2 different types of geographical/topographic features that are associated with earthquake zones on the sea floor (you may want to check the map in Appendix 2, the World Ocean Map, or the bathymetric/ topographic globe):

· List 5 locations where Earthquakes are most common on the CONTINENTS:

1)




2)




5)




3)




4)




· What geographical/topographic feature is found in all of these five earthquake zones?
Examine the distribution of volcanoes and around the world (use dynamic planet map or the link below) and answer the questions below:  http://vulcan.wr.usgs.gov/Outreach/AboutVolcanoes/where_do_volcanoes_occur.html) 
· Sketch the location of high volcano density on the “Physiographic Chart of the Sea Floor” map provided (don’t forget to look in the oceans)- use a GREEN pencil.

· How is the location of volcanoes around the world similar to and different from the distribution of Earthquakes?
· On what parts of the North American continent are active volcanoes located?

Examine the web site (http://pubs.usgs.gov/gip/dynamic/understanding.html) and the Geographic Chart provided or the bathymetric/topographic globe (big solid blue one).  Describe the type(s) of boundary that is(are) associated with the geographic features described below.  

Possible boundary types include: divergent; ocean-to-ocean convergent; ocean-to-continent convergent; continent-to-continent convergent; and transform.








Boundary Type(s)


Mid Ocean Ridges:


Mid Ocean Rises:


Trenches:


Volcanic Island Arcs:


Mountain Chains:

· Are there any large geographic features associated with transform boundaries? (Explain your answer.)
·  Using the feature identified above- examine the “Physiographic Chart of the Sea Floor” provided and determine the location of the convergent, divergent, and transform plate boundaries around the world.  

Then 

· On the “Physiographic Chart of the Sea Floor” sketch the approximate locations of the:

1) The divergent boundaries (use solid lines or a RED pencil) 
2) The convergent boundaries (use dotted lines or a BLUE Pencil) 
3) At least one transform Plate boundary (use BLACK or another color =


. 

· Draw arrows to indicate the relative motion of each plate for each convergent and divergent boundary.
· Part II: Reconstructing Rates of Plate Motion:
The Hawaiian Islands have been created by the passage of the Pacific plate over a “hot spot”. Refer to page 60-62 in your textbook or http://en.wikipedia.org/wiki/Hawaii_hotspot to answer the questions below.  

· On which existing Hawaiian Island would you expect to find active volcanism and the youngest rocks?  
· Which Hawaiian Island do you find the oldest rocks?
· Is there evidence that a new Hawaiian Island is being formed?  Explain your answer.

The map below shows an enlargement of the Hawaiian Islands and Emperor Seamount Ridge. The southern end of the island of Hawaii currently sits over a mantle Hot Spot, which is the source of magma for the active volcanoes on Hawaii.  The other islands in the island chain were also formed by volcanoes, but the volcanoes are not longer active because they have been moved away from the Hot Spot because of the movement of the Pacific Plate over time.  These islands get progressively older as they move away from the Hot Spot.  The age of the volcanoes can be used to reconstruct the rate at which the pacific plate has been moving.
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A color version of this map can be found at: http://www.mantleplumes.org/Hawaii.html
· Use the map on the previous page to fill in the table below.
	Island
	Date of last volcanism 

(in millions of years)
	Distance from Hot Spot (use kilometers = km)

	Hawaii
	modern
	0

	Maui
	0.8
	

	Oahu
	3.7
	

	Kauai
	5.1
	

	Midway
	27.7
	


    

Note: If you’d like a reminder of metric units, check out Appendix I in your book.

· What is the total distance the Pacific Plate has moved during the time these islands formed (= distance from Midway to the southern coast of the island of Hawai’i)?
Fill in the spaces below to calculate the average rate of motion of the Pacific Plate in kilometers (km) per million years (M yrs) and then transform that to inches per year.
· Step 1) Average rate in km / Myrs:
Total Distance (km) =
               ÷     Total Time
27.7  Myrs = 


  km / M yrs
· Step 2) to convert rate to km/ year take your answer from above and divide by a million:

 

km / M yrs ÷ 1,000,000 = 

   Average km / year
· Step 3) Convert to centimeters (cm) per year? (Remember that there are 100,000 cm in 1 km, so multiply the answer you calculated above by 100,000 cm/km). 



Average km / year x 100,000 = 

   Average cm / year
· Step 4) What is the average rate of motion of the Pacific Plate in  inches per year per year? (1 cm = 10 mm.)  



Average cm / year ÷ 2.54 = 

   Average inches / year
· How does the number you calculated above compare to the rate of motion shown for the Pacific Plate in Figure 2.30 of your book?  Suggest a reason for any differences:

On the World Ocean Map (or the map in the very front of your book) locate the Following Island or seamount (underwater mountain) chains in the Pacific Ocean:  1) Hawaiian Island-Emperor Seamount chain;
2) Tuamotu Island Chain (aka Tuamotu Archipelago); 3) Gilbert-Marshall Island chain. 
Each oceanic island/seamount chain was created as the Pacific Plate passed over a different hot spot.
· How does the linear orientation of all of these island chains compare to each other?  What does this suggest about the motion of the Pacific Plate?
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