
EXAM I STUDY GUIDE 
BI/ES 443 

TERRESTRIAL BIOGEOCHEMSITRY 
 
The exam will focus on chapters 1-4. In addition to the questions below, there will be 
quantitative questions on the exam similar to those at the back of chapters 2 and 3 [not 4 b/c 
they aren’t due until after the exam].  Be sure to bring a calculator with you to class. 
 
1. What explains the relative abundance of the different elements on Earth and what are 

their distributions from the crust to the mantle?  Be sure to include a discussion of the big 
bang, planetary formation, differentiation and accretion hypotheses. 
 

2. What evidence is present in the geological record for the advent of photosynthesis?  How 
do we date the advent of photosynthesis to ~3.8 billion years ago? Be sure to discuss 
sulfur and oxygen based photosynthesis and the timelines over which they have evolved. 
 

3. What is the relationship between the evolution of photosynthesis and the eventual 
accumulation of O2 in the Earth’s atmosphere?  Why did it take billions of years to 
accumulate O2 to present-day levels? 
 

4. How does atmospheric circulation work?  Be familiar with both Hadley cell formation and 
the Coriolis effect. 
 

5. What is the relationship between the residence time of different atmospheric gasses and 
their spatial variability?  How does this relationship affect our ability to trace sources and 
sinks for atmospheric CO2, CH4 and N2O? 
 

6. The deposition of nutrients from the atmospheric can be an important source of nutrients 
fueling primary production.  How does atmospheric circulation work?  What is the relative 
importance of wet vs dry deposition to nutrient inputs of different terrestrial ecosystems?  
How can we distinguish terrestrial vs marine source of nutrients? 
 

7. What natural and anthropogenic process drive the formation or depletion of ozone in the 
troposphere and stratosphere? 
 

8. How does the weathering of soils occur?  Be sure to include a discussion of (a) mechanical 
vs chemical weathering and their relative importance on a global scale; (b) the processes 
by which plants affect the rate of weathering; and (c) the relative importance of the 
physical environment (temperature and precipitation) vs plants in controlling weathering. 
 

9. What is the cation exchange capacity of a soil?  How does it form?  Why does acid rain 
result in a displacement of base cations?   Why do tropical soils lose their CEC and gain an 
anion exchange capacity? 
 

10. Phosphorus is an element that can limit the rate of primary production in terrestrial 
ecosystems.  What is it source?  What are the forms of P that are found in soils during 
pedogensis?  Why does the availability of P to primary producers decrease through time?  
If you wish, you can use the Hawaiian Islands as a case study to support your arguments. 
 



11. What are the major soil horizons in a soil profile?  How does the process of pedogensis 
affect the thickness and distribution of different horizons? 
 


