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Can Technology Save the Pacific Salmon?
Summary

The students will assume the role of a California State Department of Fish & Game Marine Biology/Fisheries Researcher. Their task is to monitor the California coast for current salmon stocks during the year. They are to find a new technology to help them do this.
Key Concepts

· List the major concepts addressed in your lesson
· A good resource is the AAAS benchmarks, which provide a framework for K-12 expectations: http://www.project2061.org/publications/bsl/online/bolintro.htm 
· Don’t get bogged down in this!!  (Do this part last…the most important thing is the lesson itself.)

Objectives

· Identify new technologies being used to observe the ocean
· Communicate results of new marine observatories technologies investigations
· Determine what new marine observatory technology will help monitor current salmon populations along the California coast
Materials

· Internet, Handouts
Procedure
1. The students will assume the role of a California State Department of Fish and Game Marine Biologist/Fisheries Researcher. They will use this position to research possible new marine observatories technologies to monitor current salmon populations along the California coast.

2. Have the students log onto the California State Department of Fish And Game http://www.dfg.ca.gov/
3. Have them click on Work for DFG. Then on Careers with DFG. Then select Biology/Marine/Fisheries Biologists. Read the responsibilities.
4. Have a class discussion about this position and its responsibilities. Discuss the importance of the responsibilities.
5. Have the students read the The Pacific Fishery Management Council press release on the Salmon Closures http://www.pcouncil.org/newsreleases/PFMC_FINAL_PressRel.pdf
6. Have a class discussion and have the students discuss reasons for the pacific coast salmon closure. Have the students go the home web site of the Pacific Fishery Management Council and research what their responsibilities are? http://www.pcouncil.org/ Have a class discussion, list the important responsibilities on the board. Who is on this council?
7. The students will now start searching for new ocean observatories technologies that will help them find a new technology to monitor the salmon population along the California Coast. 
a. Satellite Observing

b. Moorings

c. Remote Operated Vehicles (ROV)

d. Autonomous Underwater Vehicles (AUV)
e. Acoustics Observatories

f. Other Marine Observatories (Internet Search)

8. Have the students go to the NOAA site http://www.noaa.gov/ Have them find the Explore Satellite link in the upper right corner. Have the students read about the satellite observing technology. What does it do and what kinds of data does it generate. Have them check the Listings of All satellite Products. Also have the students check the NOAA  Center for Satellite Applications and Research  (STAR) http://www.star.nesdis.noaa.gov/star/socdr_executivesummary.php
9. Have the students move to marine observatories at the Monterey Bay Aquarium Research Institute (MBARI) http://www.mbari.org/default.htm
10. Have the students locate the banner and click on About MBARI. Have them read about MBARI and have a class discussion on their mission. Then have then find the Ocean Observatories in the banner and click. Have the student’s research mooring observatories. What kind of data do the moorings collect? Where is the data collected?
11. Next have the students research Remote Operated Vehicles (ROV). What king of data do the ROV’s collect? Where is the data collected? Also check out the NEW MBARI ROV Doc Ricketts.
12. Next have the students research Autonomous Underwater Vehicles (AUV). What king of data do the AUV’s collect? Where is the data collected?

13. Next have the students research the Monterey Accelerated Research System (MARS): MARS. What is it? How does it work? What can it do? 
14. Next have the students research Acoustical Observatories. Have the students go the news release on a new observatory, DEIMOS http://www.mbari.org/news/homepage/2009/mars-mobb-deimos.html Have the students read and research each section, Introduction, The Design, Testing, Deployment, Live Data. At Live Data click on Demo Echogram online. Have the student run the demo.
15. Go back to the Live Data page or view the sample (link) of the 42 hour data sheet. Have the students analyze the data
16. Have the students read a news release from the San Francisco Chronicle http://www.sfgate.com/cgi-bin/article.cgi?f=/c/a/2009/03/19/BA5I16JLUI.DTL&tsp=1 ”
16. Have the students fill out the table New Marine Technology (link). Have a class discussion on which new marine observatory technology can be used by them as a California Department of fish and Game (DFG) researcher to track the current salmon population along the California coast?
Assessment

· Have the students move into small groups and discuss each of the research items as they come along, then have a classroom discussion.
· The students will fill out the New Technologies Table, filling in the description of technology, marine, types of data collected.
· The students will write an cullminating unit essay explaining their answer. What technology would they use to monitor current salmon populations along the California coast. Students should support their answere with data, facts, and reasearch.
· Assessment rubrics that you would use in the classroom are also helpful
Additional Resources
Fisheries Acoustics Research http://www.acoustics.washington.edu/main.php
Combining Techniques for Remotely Assessing Pelagic Nekton: Getting the Whole Picture http://www.acoustics.washington.edu/pubs.php
John Horne Ph. D. University of Washington PPT at MBARI EARTH 2009: Adding Active Acoustics to the MARS Observatory:  http://www.mbari.org/earth/2009/June25/EARTH%2009%20Horne.pdf
Pacific Fishery Management Council Meeting, June 13-18, 2009 http://www.pcouncil.org/newsreleases/PFMC_FINAL_PressRel.pdf
Build Your Own ROV: http://www.mbari.org/education/rov/default.html
Got time?

If you have time before your presentation, it would be helpful for me for you to provide

· Relevant content standards—National Science Education Standards: http://www.nap.edu/readingroom/books/nses/html/6a.html
· Science skills (using the Essential Science Skills grid on the EARTH Web site: http://www.mbari.org/earth/skills.htm
· Ocean Literacy Standards:
http://www.coexploration.org/oceanliteracy/documents/OceanLitChart.pdf
5. The ocean supports a great diversity of life and ecosystems. 

5f, 5h
6. The ocean and humans are inextricably linked. 

6b, 6e, 6g
7. The ocean is largely unexplored.
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