Handout 1.1

                                                               Page 4 of 9
Name: _______________________________________ Date: _____________ Period: ________

Data - Phenomenon A
Oyster problem in the Northeast United States
Phenomenon Overview:
Scientists and the shellfish industry have expressed concern over the declining population of oysters in the northeastern United States. Data gathered over the years from various sources suggests that in the northeastern United States, the shell growth of the oysters has reduced significantly. Scientists collected the data below in order to determine the cause of this problem. 
Background Information on the Oysters in the Northeastern United States:

Scientific Information: Oyster is a common name that is used for several bivalve mollusks.  A group of oysters is commonly referred to as an oyster bed or oyster reef. The most commonly found oyster in the northeastern United States is the eastern oyster. 
Geographical Distribution: The largest bed of oysters can be found in the Chesapeake Bay, United States. Large numbers of oyster beds are also found in Japan and Australia.
Physical Appearance: Oysters are only found in marine habitats. They are typically whitish-gray and are pear shaped or oval. They vary in length from 3 to 14 inches. 
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http://www.sustainablesushi.net/the-fish/kaki/
Habitat: Oysters can be found in shallow areas of the Chesapeake Bay and its tributaries, from depths of 8- 35 feet.

Food Sources: Oysters (like whales) are filter feeders. Oysters draw water through their gills and then trap the plankton in the mucus of the gills, from where they get transported to the mouth. Oysters tend to filter up to 1.3 gallons (5 liters) of water per hour. Thus in the process of feeding, oysters also tend to act as a natural filter for a body of water.

Predators: Crabs, Fish and several large mammals.

Life Cycle: Females produce several million eggs per year. In less than 24 hours the fertilized eggs develop into larvae. Next several weeks the larvae grow and find a suitable surface to settle. Once they attach themselves to the selected surface they secrete liquid cement-like substance. Juvenile oysters are called spat.
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Source: http://scienceinthetriangle.org/2010/01/ecology-conservation-and-restoration-of-oyster-reefs-in-north-carolina/



Evidence 1: Carbonate levels

Oysters need calcium carbonate in the order to build their shells.
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http://www.ci.uri.edu/ciip/projects/c5/RICC/acid.html
1. What has happened to the Carbonate levels since the year 1850?
______________________________________________________________________________________________________________________________________________________
2. How do you think this would affect the shell building process for the oysters?

___________________________________________________________________________

___________________________________________________________________________

Evidence 2: Oyster Population 
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Source: http://www.bioone.org/doi/abs/10.2983/035.028.0116
3. What has happened to the Oyster bed population since the year 1947?
______________________________________________________________________________________________________________________________________________________
4. Why do you think the Oysters bed populations show the above variation?

___________________________________________________________________________

___________________________________________________________________________

Evidence 3: Average Annual Water Temperature (Chesapeake Bay)
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Source: http://www.hawthornevalleyfarm.org/fep/C2.html (NOAA NCDC: US climate at a glance)
Questions to Answer:

5. How has the Average Annual Water Temperature in the Chesapeake Bay changed since 1930?
______________________________________________________________________________________________________________________________________________________
6. What is the likely relationship between Water Temperature and the Oyster Population decline?
______________________________________________________________________________________________________________________________________________________
Evidence 4: Historical and Predicted Dissolved CO2
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Source: http://www.consciousbreathadventures.com/cetacean-situation/2009/climate-change.html

Questions to Answer:

7. How has the amount of CO2 (carbon dioxide) dissolved in the ocean water changed since 1850?
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

8. What could be causing the increase in the amount of CO2 dissolved in the ocean?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Evidence 5: Historical and Projected pH Concentrations
Background Information: Most water has ions in it. Those ions in solution make something acidic or basic. For example, vinegar in water is an acid and baking soda in water is a base. Scientists use the pH scale to measure how acidic or basic a liquid is. The scale goes from values very close to 0 through 14. Acids are found between to 0 and 7. Bases are from 7 to 14. 
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Source: http://www.consciousbreathadventures.com/cetacean-situation/2009/climate-change.html

Questions to Answer:

9. What is the pattern (in terms of more acidic or basic) that you observe in the ocean pH since 1850?
______________________________________________________________________________________________________________________________________________________
10. How are the amount of CO2 and the pH of the water related?

______________________________________________________________________________________________________________________________________________________

11. If current trends continue, what is the pH of the ocean expected to be by 2100? ___________

Evidence 6: Atmospheric CO2
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Source: http://www.worldclimatereport.com/index.php/2004/10/12/much-ado-about-nothing/

Questions to Answer:

12. How has the amount of CO2 (carbon dioxide) in the atmosphere changed since 1958?
______________________________________________________________________________________________________________________________________________________

13. Is there any relation between the CO2 in the atmosphere and ocean CO2?
______________________________________________________________________________________________________________________________________________________

Make a Model:

Based on the background information and 4 pieces of evidence included above, why do YOU think the oyster bed population is declining?

