Midterm exam 2006 -  History of Earth Systems

Name:______________________________
Short answers (1-2 sentences – 3 pts each) 

1. Which elements were created at the “Big Bang” and approximately how long ago did this event occur?

2.  Where do most of the major cations in seawater come from?

3. What process is responsible for most of the isotopic fractionation of carbon in organic matter?

4. If burial of organic carbon is increased, how would you expect the carbon isotopic composition of carbonates to change?

5. What is a greenhouse gas and what are the major greenhouse gases in Earth’s atmosphere?  How has the greenhouse gas composition changed since the origin of the planet?
6. What are the major processes that control Earth’s CO2 levels on geological time scales?

7.  What is a codon?  What is a gene?  
Name _____________________
8. Starting with N2, draw a simplified version of the nitrogen cycle and identify whether the reaction path is oxidizing or reducing.

9.  How does the distribution of Mo and Fe change as the ocean goes from anaerobic to oxidizing conditions? 
10. Draw a simplified version of the Wilson cycle.
11.   Identify the major factors that influence wind speed on geological time scales.  
11.  What is one of the earliest (oldest) examples of cell differentiation?

12.  What cell is thought to be the source of the original mitochondrion?


Name _____________________

13.   What processes are the primary drivers of thermohaline circulation?

14.  What is one process or property that can be used to reconstruct continental configuration over geological time?  

15.  What key event in Earth’s history made it possible for multicellular animals (metazoans) to evolve?

16. What is the approximate age of Earth and how do we know it?

17. How does absolute temperature change in response to a change in planetary albedo?

18. Draw a simple diagram of the “tree of life” and name the basic domains.   On which molecule(s) was this basic tree originally constructed? (can do this on the back of this page)
20.  Approximately when did Earth’s atmosphere become oxidized, and what is one piece of evidence for this phenomenon?  

Name _____________________

Essays (choose two).

1. There are several hypotheses on the origins of life. Choose two, describe their core concepts, and explain both strengths and weaknesses of each.

2. In the process of oxygenation of Earth’s atmosphere, many (bio)geochemical cycles changed  simultaneously.   Choose two cycles that were affected by the net production of oxygen, describe how each changed and explain how the change influenced (i.e., the feedback on) oxygen production.

3. The reconstruction of the Earth’s carbon cycle over geological time is critically important to understanding paleoclimate and paleoecology.  One basis for this reconstruction is based on the isotopic fractionation of carbon in carbonates and organic matter.  Explain the underlying concept of how carbon isotopes can be used to reconstruct paleoclimate and paleo CO2  and identify some possible problems with this approach.
4. The fossil record of metazoans goes back to approximately 650 Ma while some molecular clock estimates suggest these organisms evolved 1.5 billion years ago.  Explain how these two estimates of the evolution of metazoans can be biased, and how they might be reconciled in the future.   

