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Comparison of How Anthropogenic Carbon Dioxide is affecting our Oceans

Summary

To collect and compare the physical measurements of the North Atlantic and the North Pacific Ocean. To use available archive data to look for patterns over time and to share results via Skype and e-mail. 

Key Concepts

· To understand the different sources and sinks of atmospheric carbon dioxide (carbon cycle).

· To understand the affects of Carbon Dioxide on the pH and temperature of the Ocean.

· Use technology to collect local archived pH and temperature data

· To understand the difference between alkalinity and pH

· To connect with students from other parts of the United States and compare data.

· To learn how to properly collect, record and share physical measurements of the Ocean.

Objectives

· Research the archived data of pH and Carbon Dioxide and see how it has changed over time.

· Record the pH, temperature, alkalinity and salinity during the school year of the local Ocean. 

· Communicate results via SKYPE and e-mail with sister school on the other coast.

Materials

· LaMotte KH/Alkalinity Test Kit 4491- DR 

· pH meter Hanna HI 98130 high range 

· Alcohol thermometer, with 15 cm string attached

· Data sheet http://classic.globe.gov/tctg/sectionpdf.jsp?sectionId=369
· Clock or watch

· Hydrometer

· 500ml glass cylinder

· Latex gloves

· Safety goggles

· 500ml polyethelene bottle

Procedure

1. Students will have successfully completed the introductory activities of the Ocean Acidification Unit.

2. Using the GLOBE protocols, students will collect and analyze weekly water samples

· pH  http://classic.globe.gov/tctg/hydro_prot_ph.pdf?sectionId=152&rg=n&lang=EN
· salinity  http://classic.globe.gov/tctg/hydro_prot_salinity.pdf?sectionId=154&rg=n&lang=EN
· alkalinity http://classic.globe.gov/tctg/hydro_prot_alkalinity.pdf?sectionId=155&rg=n&lang=EN
· temperature  http://classic.globe.gov/tctg/hydro_prot_temp.pdf?sectionId=150&rg=n&lang=EN
3. Students will research the local archives for data on pH and temperature of the ocean and atmospheric carbon dioxide. If available, dissolved carbon dioxide in their region.

4. Students will share their data, regularly via e-mail and monthly via SKYPE.

Assessment

· Performance

1. Students will quizzed using the Globe Water pH http://classic.globe.gov/fsl/educorn/assessment/hydrology/pHprotocol.html
2. and temperature Protocol test



 http://classic.globe.gov/fsl/educorn/assessment/hydrology/tempProtocol.html


to determine level of performance.

3. Final Assessment, student will take the GLOBE Hydrology assessment: http://classic.globe.gov/fsl/educorn/assessment/hydrology/hydroHSinvest.html
· Product

1. Students will submit a lab report of their findings at the end of the semester/year.

2. Students may choose to create a powerpoint presentation to share with a wider audience, either the school board or community.

Additional Resources

· Northeast Regional Association of Coastal Ocean Observing Systems: http://www.neracoos.org/
· Gulf of Maine Ocean Observing Systems:  http://www.gomoos.org/
· Alaska Ocean Observing Systems: http://www.gomoos.org/
· Historical Gulf of Maine sea surface temperature data. NOAA Satellite Information Service: http://www.ncdc.noaa.gov/ersst/
· Time-Series Measurements of Atmospheric and Oceanic CO2 and O2 in the Western Gulf of Maine: S. Shellito1, J. Irish1, D. Vandemark 1, S. Maenner 2, N. Lawerence-Slavas 2, and C. Sabine 2 1:Joint Centers Ocean Observing Technology, University of New Hampshire, Durham, NH, USA. 2: NOAA Pacific Marine Environmental Laboratory, Seattle, WA, USA

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[image: image1.png]
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