[image: image7.emf]

THINGS TO CONSIDER--Extension Questions: 

Please note that the maps and graphs used in these questions are from Chesapeake Bay FieldScope. Click here  for information on FieldScope. Note that there are buoys on the FieldScope site that are not in BayLab. Students can check the data from these buoys at the CBIBS site.  Click here for more information on the CBIBS buoys.
1. Nitrogen in the Bay can increase the concentration of algae. Use the map and key below to determine the level of nitrogen around one or more buoy(s) of your choosing. If you choose to re-introduce one or more of the organisms there, what, if any, effect do you think the level of nitrogen will have on the survival of those organisms? 
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Data Source: Chesapeake Bay Program (Watershed Model v 4.3)
Students are told that higher levels of nitrogen can increase algae concentration and therefore chlorophyll a levels. The major concern when nutrient levels are increased is the potential for algal blooms which may cause dead zones. (For more information see Dissolved Oxygen background information sheet.) Depending on the levels of algae already present at their chosen site, an increase in algae may be relatively inconsequential, or it may make survival difficult for the organism.  Norfolk, Patapsco and Annapolis are the three buoys where nitrogen levels in the immediate surroundings are of concern. However, students should recognize that the nitrogen entering at one place can have a tremendous affect “downstream”.

The FieldScope website allows students to click a point and visualize the area that the water at that point comes from. (For more information see Fieldscope Introduction part 2—Finding Location.)

2. Water runs off impervious surfaces (roofs, parking lots, driveways and streets). This runoff often causes erosion which increases the sediment in that area of the Bay. Use the map and key below to check the area around a buoy(s) of your choosing for impervious surfaces.  What effect, if any, might the impervious surfaces have on the survival of organisms you reintroduce? 
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 Data Source: MRLC National Landcover Dataset, 2001
Increased sediment increases turbidity which may have negative consequences for the organisms that students introduce. As with nitrogen, the potential impact is related to the level that exists currently at the site they have chosen.  Many areas with high nitrogen levels also have significant amounts of areas with impervious surfaces.  Try to have students figure out why this might be so. 

3. What effect might increases in the levels of algae have on the survival of the re-introduced organisms? Use what you learned about the relationship between turbidity and the concentration of chlorophyll a from BayLab, and from the graphs below. 
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 data from Potomac Buoy July 10-12, 2009
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data from Potomac Buoy July 12-15, 2009
Increased amounts of algae can cause significant increases in turbidity as clearly demonstrated in the top graph. However, the picture is more complicated as demonstrated by the bottom graph where the correlation is not as clear. Possible reasons for the lack of a clear correlation can be brainstormed. The complicated relationship between biotic and abiotic factors can be discussed. Reading two scales on one graph is a skill students can practice here, and they can go to FieldScope to create and interpret additional graphs. (For more information see FieldScope Introduction part 4—Uploading Data.)
4. Dissolved oxygen is crucial to Bay organisms, but sometimes there isn’t enough of it.  Look at the graphs below. At what time of year might low levels of dissolved oxygen make it difficult for the organisms you introduce to survive? 
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data from Jamestown buoy, Oct 2009-July 2010
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data are from Norfolk buoy, Oct 2009-July 2010 
The higher the temperature, the less dissolved oxygen (DO) the water can hold. Students learned that other factors can affect the quantity of DO in water. (Concentration of algae was discussed in the interactive, but physical mixing of air and water and the topography of the Bay bottom are also involved). In general, the students should recognize that summer could be a more difficult time for re-introduction in areas where DO may be low. 
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