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Formation of OMZ’s by Upwellings and Downwellings

Summary

How OMZ’s (Oxygen Minimum Zones) may or may not be formed by the patterns of upwelling and downwelling in two Eastern Coastal zones – California / Oregon.

Key Concepts

· OMZ’s

· Upwellings

· Downwellings

· Coriolis effect

· Bathymetry

· Ocean currents(Ekman Transport)
Objectives

· Students will be able to determine how bathymetric structures and islands impact the formation of OMZ’s which result from ocean processes, not human processes.
· Students will be able to demonstrate how upwellings and downwellings influence sea-surface temperature and biological productivity in coastal zones. Specifically, the creation of OMZ’s.

Materials

· Google Maps

· Internet access

· Bathymetric data from MBARI for the Santa Barbara Channel and Oregon Coast. These may be obtained by emailing cdrom@mbari.org
· Color printer
Procedure

Prior to the lab exercise, students will have been presented with the basic concepts of OMZ’s and up/downwellings.

1. Students will read about OMZ’s that have occurred on the eastern coast line of the Pacific Ocean.

2. If you do not have the CD’s, students will use Google Earth. The coordinates for the two research areas are N460, 30’; W1240, 30’ and N340, W1190, 30’.

Student procedures

1. Open up Google Earth and locate the two coordinate areas. You may convert to Google Maps and print them out. It is necessary to use a color printer in order to see the details and the maps are clearer in Google maps.

2. Review the bathymetric structures in each of the coastal areas. List them and their possible impact on ocean currents. As a reference, think about how structures on land may affect wind patterns.

3. What other factors affect the occurrence of up/downwellings.

4. Using the resources listed below(or others), study the occurrences of upwellings/downwellings in the two areas.

5. Using the resources listed below(or others), study the occurrences of OMZ’s in the two areas.

Answer the following questions.

1. How does the Coriolis effect, affect currents.

2. What happens when the wind blows north? Draw a picture with labels

3. What happens when the wind blows south? Draw a picture with labels

4. Thinking about your answers above, answer them for the Southern Hemisphere. (Pictures are not necessary.)

5. Does the cycle of up/downwellings create OMZ’s? Explain clearly.
6. Is there a difference in how OMZ’s are formed in each of the areas?

7. Does the bathymetry of the area impact the formation of OMZ’s.
8. What are the impacts of OMZ’s? Explain clearly.

Assessment

· Students will gain an understanding of OMZ’s and how they are created by non-human causes. 
Additional Resources

http://oceanmotion.org/html/background/upwelling-and-downwelling.htm
http://www.mbari.org/chemsensor/n/upwelling.html
http://www.oregonlive.com/environment/index.ssf/2009/10/summer_dead_zones_off_oregon_c.html
http://oceanliteracy.wp.coexploration.org/
http://www.piscoweb.org/research/science-by-discipline/coastal-oceanography/hypoxia/2009-hypoxia-summary/2009-hypoxia-season
http://sam.ucsd.edu/papers/talley_tropical_pacific.html#section_5
Standards

· Ocean Literacy standards – 1C, 5H, 7D, 7E, &F[image: image1.png]
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