SI10 40 Fall 2007 Homework 8 Due Dec 7th

This homework covers materials presented in lectures 22, 23 and 24 as well as the accompanying reading
assignments for those lectures (see syllabus). These are primarily short answer questions. In most cases, a few
sentences should suffice. Please try to answer all questions in the space provided, use the back of the page if you
have to. Be careful to answer each part of multi-part questions. Note: Homeworks will be graded on the basis of a
random subset of these questions — so your best strategy will be to answer all the questions to the best of your
ability.

1) In what area of the ocean has fossil-fuel CO, penetrated most deeply? Why?

2) Explain how the carbon isotopic signature of CO, produced from the combustion of fossil fuels differs from CO,
from other sources, such as biomass burning (hint, read the assigned supplementary Scientific American article for
lecture 22).

3) Explain how CO, uptake is causing a decrease in the pH of ocean waters. In your explanation, try to use simple
chemical equations in addition to text.

4) Why are organisms that secrete aragonite especially vulnerable to ocean acidification, and what organisms does
this include?



5) Why is it that one CFC molecule can destroy so many ozone molecules?

6) What are the important factors that lead to the development of an ozone hole over Antarctica in the spring?

7) The Montreal Protocol has been effective in reducing CFC emissions — why is the ozone hole over Antarctica still
so big?

8) What are the main sources of ozone in the troposphere?

9) In a recent address (Nov. 2006) at DePauw University, famous biologist and Pulitzer Prize and National Medal
of Science winner E. O. Wilson made reference to the “sixth extinction”. What was he talking about?



10) What are some factors related to global climate change that place coral reef ecosystems at particular risk?

11) Explain how soil respiration in the high latitudes of the northern hemisphere could contribute to a positive
climate feedback loop.

12) The Paleocene-Eocene Thermal Maximum extinction event has been attributed to a greenhouse gas warming
scenario. What was the atmospheric concentration of CO, at that time? How close are we to that level today, and
might we approach that level within the next century?



