Spring 2018  Assessment Quiz – Marine Biogeochemistry
Name: ___________________________________
1. Define salinity.

2. What is mean ocean salinity?

3. Define isotope and give an example of two.

4. What’s the current atmospheric concentration of CO2?

5. What is stoichiometry?

6. What is a redox-reaction?

7. What is primary production? Name one way we measure it?

8. What is the difference between a heterotroph and an autotroph?

9.  Does thermodynamics have anything to do with marine biogeochemistry?
10. Name one pathway in the nitrogen cycle.

11. What is hypoxia? 

12. What nutrient is limiting in the ocean?

13. Name one theory for the origin of life on earth?

14 True/False – All ocean life is based on primary production?

15. What is the Redfield Ratio?
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1)  Imagine an invasive worm starts growing the sediments below the sub-tropical North Pacific Gyre. What will happen to the sediment organic matter decomposition rates?  Be specific – draw out new profiles.

What if this same invasive worm started growing in shallow coastal sediments?

Where will the impact be highest? Why?

2) Imagine a hurricane hits the Gulf of Mexico, and travels directly over the “dead zone.” This hurricane completely mixes the water column and disturbs the top layer of sediment. What happens to rates of organic matter decomposition in the hours, days, and weeks to follow?

3) Imagine that aliens come to Earth looks for sulfate and they remove all of the sulfate from the ocean. What would happen to organic matter decomposition? The ocean? Our planet?
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1) Draw a water column profile of CO2. What is driving its shape?

2) Draw a water column profile of NO3-. What is driving its shape?

3) Draw a water column profile of O2. What is driving its shape?

4) Draw a sediment profile of NO3-. What is driving its shape?

5) How does organic matter loading from the water column to the sediment vary w/ depth?  Draw this relationship.

6) What is a redox reaction?

7) What do electron acceptors have to do with organic matter decomposition? 

9) List the order of decomposition reactions from most energetically favorable to least. 

10) How do we define hypoxia and anoxia? 
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1) Estuaries are loosely defined as an area where rivers meet the sea. How do you think pH changes as you move along a gradient from freshwater to ocean water? Draw this. 

2) How do you expect pH to change over cycle? Why? Draw a diagram of this change for surface waters of the Atlantic Ocean and for an estuary in Massachusetts.

3) As we realize excess nutrients cause a series of negative consequences we are beginning to manage their inputs. How will pH change as a system goes from heavily N impacted to less N impacted?

4) Think of the system in question 3, but now think what surface water pH might look like over a 50 year period as water temperatures rise. Draw this long-term pH trend.

5) If you wanted to design an experiment to test how pH alters coccolithophores, how would you do it? Be specific about how you would manipulate the pH of seawater, the treatments you would have, and the measurements you would make. 

