Contour Maps & Plate Tectonics

Ocean 101 Lab – Winter 2000
Name ________________________

Homework #2
Section _______________________

Due in lecture 5 days after your lab day
TA's Name ____________________

General guidelines: Always show your work, including units!

Part A: Contour Maps





points

Questions 1-6 relate to the contour map on the following page.

1. On the grid below, draw a profile for the line A-B.  Don't forget to label your depth axis, including units!  Refer to your manual (p. 7) to review the procedure.
(10)








2. What is the relief of the profile you have drawn?

_______________
(3)

3. On the contour map, the steepest slope is where the contour lines are: 



closest together
farthest apart
(circle one)
(2)

4. Of points X, Y, and Z on the contour map, which one is in a valley?
________
(2)

5. The main bathymetric feature shown by your profile is a good example of a:



a) subduction zone
b) spreading center
c) hot spot
(circle one)
(3)

6. What is the average gradient between points X and Y?  Show your work.




__________  m/km
(5)

Part B: Plate Tectonics
7. What is the main source of energy that powers earthquakes and volcanoes on Earth?  (circle one)

(6)



a) The sun
b) Isostacy
c) Radioactive decay
d) Gravity

8. Use the diagram above to complete the table below.
(1 each)


SUBDUCTION ZONE
SPREADING CENTER
TRANSFORM FAULT
HOT SPOT

Number on figure





is it a plate boundary?





if yes, what type? (convergent/ divergent/transform)





is there volcanism?





if yes, what type of eruption? (violent/quiet)





Composition of igneous rocks formed there?

(andesite & granite or basalt & gabbro)





are there earthquakes?





if yes, where?

(deep &/or shallow)





9. During a springtime hike on the flanks of Mt. Rainier you find an extrusive rock formed by the volcano.  Specify at least three ways in which your rock differs from an extrusive rock dredged from the Juan de Fuca Ridge.
(12)

Part C: Spreading Centers
Refer to the Seafloor Model at the end of this homework packet to answer questions 10-16.  Look at the model fully opened up to see a magnetic pattern that exists today in the Pacific just off our coast.  The positions labeled 1-6 on your model are the locations of seven rock samples taken from the seafloor.  Sample 2 was taken from the seafloor represented by the thin white line.

10. Which of the 6 rock samples is the oldest?
__________
(2)

11. Which rock samples share the same age?
__________
(2)

12. How many of the rock samples have ‘reversed polarity’ (magnetic orientation different from that of rocks formed today)?
__________
(2)

13. As you open up the model, the distance between samples locations 5 and 6 is:  (circle one)


decreasing
remaining the same
increasing
(2)

14. At what number would you expect to find: 


the thickest sediments?
__________
(2)



the hottest hydrothermal vents? 
__________
(2)

15. The last magnetic reversal occurred approximately 700,000 years ago.  If the distance x on the model is 100 km, what is the spreading rate in cm/yr?  Show your work




__________ cm/yr
(5)

16. Match the following geographic locations with their appropriate type of feature.

(1 each)



____ Yellowstone National Park
A. Subduction Zone



____ Mid-Atlantic Ridge
B. Hot Spot



____ Chile Trench
C. Spreading Center



____ San Andreas Fault
D. Transform Fault

17. Put a checkmark to the right of the type of feature (A, B, C, or D in problem 16) represented by point 1 of the Seafloor Model.
(4)

Seafloor Model


This model should help to reinforce some of the processes of seafloor spreading discussed in lecture and in lab.  Follow the instructions to construct a very simple model of a spreading ridge and fracture zone.  As you operate the model, observe the sense of motion at the plate boundaries.  You might image that this model represents the active boundaries between the Juan de Fuca and Pacific plates just off the coast of Washington.  The black and white stripes represent areas of the seafloor that have opposite magnetic polarities.

Instructions:

1. Detach model from page by cutting along the line A.

2. Cut along the heavy line in the middle of the model from point B to point C.  This is a fracture zone.  DO NOT CUT TO EITHER EDGE OF THE PAPER.  CUT ONLY ALONG THE LINE.

3. Fold along the dotted lines, bringing the lines D and D’ together, and the lines E and E’ together.  The pleats made should be on the bottom of the model with the stripes folded to the inside.

4. Turn the model over temporarily and attach four paper clips to hold the pleats closed, one at each side of the two pleats.

5. Turn the model over again and it is ready to operate.  Very slowly pull on the edges of the paper to pull the model open.  Whoa!  Are we having fun or what!?  Observe what happens at the ridge segments and along the fracture zone.  Think about where new seafloor is forming and where you would expect earthquakes to occur.

