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Summary 

Students will investigate variations in salinity and temperature profiles of coastal waters in New Jersey using real-time data from the Slocum Electric Glider Fleet (http://marine.rutgers.edu/cool/auvs/.)  

Key Concepts

Prior Knowledge

A brief introduction to density is suggested.  This lab will further investigate factors that affect the density of water in the ocean.

AAAS Benchmarks

Science as inquiry

· Scientists rely on technology to enhance the gathering and manipulation of data.  New techniques and tools provide new evidence to guide inquiry and new methods to gather data, thereby contributing to the advance of science.  The accuracy and precision of the data, and therefore the quality of the exploration, depends on the technology used.

· Mathematics is essential in scientific inquiry.  Mathematical tools and models guide and improve the posing of questions, gathering data, constructing explanations and communicating results.

Earth and Space Science

· Heating of earth’s surface and atmosphere by the sun drives convection within the atmosphere and oceans, producing winds and ocean currents.

Science and Technology

· Science often advances with the introduction of new technologies.  Solving technological problems often results in new scientific knowledge.  New technologies often extend the current levels of scientific understanding and introduce new areas of research.
Objectives


The main objective for this unit is to have students make predictions on water profile (depth) characteristics based upon temperature and salinity values.  To test their predictions, students will use real time data from the Slocum Electric Glider Fleet (http://marine.rutgers.edu/cool/auvs/.)  Students should interpret and explain their findings.

Materials

Computers with Internet Connections

Printers (preferable)








Procedure

Log on to http://marine.rutgers.edu/cool/ and read the introductory paragraph. Next, go to the Underwater Glider heading and select Glider Fleet Homepage.  Read the information provided on their homepage to learn more about this project.  Next, go to http://www.webbresearch.com/products_&_projects.htm and read a brief description on the glider that is collecting the real-time data for this project. To learn more about the types of data collected, click on the following link http://www.windows.ucar.edu/tour/link=/earth/Water/CTD.html&edu=elem
We are now ready to begin.  Go back to Rutger’s AUV site http://marine.rutgers.edu/cool/auvs  and click on Deployments, followed by Active.  Select a glider to investigate.  Note the data provided at the bottom of the page and familiarize yourself with the data format.  Now, make a prediction about how the water column (water profile) varies based upon salinity and temperature characteristics.  

Assessment
1. Now we will look at archived data and search for reasons as to why the ocean behaves as it does.  Go back to the AUV home page and instead of selecting Active from the Deployment menu, select Search.  This will give you a page that allows you to select various dates, missions and gliders.

2. On this page select Gliders from the same location with various launch dates that are representative of the entire year.   Choose a minimum of 6 dates and focus on the salinity and temperature data.  Ideally, students should choose one date for every two months (bimonthly).

3. For each date, view both the salinity and temperature data in order to explain the stratification of the water column that is exhibited in your graph. 

4. What unit of measurement is affected by both temperature and salinity that would influence the placement of water?  

5. Compare different dates and note any differences in the stratification profile.  For help in interpreting your findings, please see the web resources listed below.  

6. What outside influences could contribute to the water profile?
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7. How do the graphs differ temporally?  

8. What oceanographic events or conditions can you recognize in these profiles?  For further help in this area, please see the web resources listed below.

9. Each group should share with the class one representative profile, and explain the       relationship between temperature, salinity, and density.  Ideally different groups should select and present dates that represent seasonal differences.

Web resources 

Upwelling
http://www.mbari.org/education/earth/Upwelling/uw_cs2.htm 

GPS
www.Garmin.com/aboutGPS/
Coriolis Effect

http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/fw/crls.rxml
Students may want to view the video that is located at the bottom of the page.

Thermocline (information with beginner, intermediate and advanced coverage)
www.windows.ucar.edu/tour/link=/earth/Water/temp.html&edu=elem
Salinity, Temperature and Density

http://www.windows.ucar.edu/tour/link=/earth/Water/CTD.html&edu=elem
Ocean Currents (see link for Atlantic)

http://oceancurrents.rsmas.miami.edu/
Ocean Currents

http://earth.usc.edu/~stott/Catalina/Oceans.html
Extensions

· Using distance traveled and time of deployment data, calculate the average speed of the glider per deployment.

· What season does the coast of New Jersey most commonly experience upwelling events? 
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