
Exam I. Principles of Ecology. February 18, 2009. Name ___________________________________ 
 
Multiple guess. Circle the letter of the best answer. [4 points each, 60 pts total] 
 
1. In the science of ecology our ultimate goal, which requires quantitative analysis, is which of the 

following when studying ecological systems? 
a. Be able to describe the behavior of a system. 
b. Be able to predict how a system will change over time or space. 
c. Be able to name and count the organisms in the system. 
d. Ask additional questions of the system. 
e. None of the above. 

2. If we ask a question about how nutrient cycling will be affected by global climate change, which of the 
following subdisciplines of ecology would this question be addressed? 
a. Population ecology. 
b. Community ecology. 
c. Ecosystem ecology. 
d. Theoretical ecology. 
e. Evolutionary ecology. 

3.  Seasons on Earth are caused by which of the following? 
a.  Tilt of the rotational axis and the rotation ≠ one prograde rotation per year. 
b. Tilt of the revolutionary axis and the rotation = one prograde rotation per year. 
c.  Tilt of the rotational axis. 
d. The rotation of the moon around the Earth. 
e. The distance of the Earth from the sun during its rotation around the sun. 

4. Which of the following best describes a major goal of scientists who are involved in modern scientific 
research? 
a. They seek to refute existing, well established theories. 
b. They seek evidence that reinforces their theories. 
c. The seek evidence that tests hypotheses. 
d. None of the above. 

5. The process of plate tectonics is driven primarily by 
 a. convection cells in the Earth’s mantle 
 b. convection cells in the atmosphere. 
 c. convection cells in the ocean. 
 d. all of the above are major contributors to plate tectonics. 
 e.  none of the above. 
6. Which of the following is the best scientific hypothesis regarding the 

origin of life on Earth due to the actions of the great flying spaghetti 
monster (photographed on right)?  

 a. The monster made all life on Earth. 
 b. The monster had nothing to do with life on Earth. 

c. The monster may have started it all since we don’t know for 
sure. 

 d. If the monster made life then where did it come from? 
e. All of the above are valid, testable scientific hypotheses. 

7. Which of the following represents the most likely response of the root:shoot ratio (R:S) for a plant 
species as a function of increasing nitrogen availability? 
a. R:S ratio likely increases with increasing nitrogen availability 
b. R:S ratio likely decreases with increasing nitrogen availability 
c. R:S ratio likely would remain unchanged with increasing nitrogen availability 
d. All of the above. 
e. None of the above. 



8. The Hawk-Dove game suggests that these two strategies can 
reach a long-term stable coexistence when (TB: table 9.1) 
a. Hawks are found at an abundance of 1/2B – C. 
b. When C is relatively large. 
c. When C is relatively small. 
d. When there are only doves in the population. 

9. Which of the following aquatic communities are found at low latitudes on planet Earth. 
a. Coral reefs and mangroves. 
b. Coral reefs and salt marshes. 
c. Kelp forests and mangroves. 
d. Kelp forests and salt marshes. 
e. None of the above. 

10. Which of the following is/are mechanism(s) of evolution? 
a. Mutation. 
b. Gene flow. 
c. Genetic drift. 
d. Natural selection. 
e. All of the above. 

11. We talked about the C4 photosynthetic pathway used by crabgrass (a common weed in lawns). This 
pathway, particularly abundant in grasses in the tropics, helps these plants do which of the following? 
a. Increase water-use efficiency. 
b. Decrease nitrogen-use efficiency. 
c. Increase nitrogen-use efficiency. 
d. Increase vanadium uptake rates. 
e. All of the above. 

12. Relative fitness is 
a. the number of offspring produced relative to the average number produced in the population. 
b. the health of offspring produced by parents relative to the health of those in the population. 
c. the number of offspring produce per unit biomass of the parent population. 
d. all of the above. 
e. none of the above. 

13. If we conduct a reciprocal transplant experiment of two populations of plants and get 
the results on the right we would correctly conclude which of the following? (Note 
the phenotype is on the y-axis, perhaps height.) 
a. There is no genetic or environmental effect on the phenotype. 
b. There is a genetic effect but no environmental effect on the phenotype. 
c. There is no genetic effect but there is an environmental effect on the 

phenotype. 
d. There is a genotype by environment interaction on phenotype. 
e. All of the above. 

 
14. The graph to the right represents O2 consumption rates in 

hummingbirds as a function of air temperature. The best 
summary of these data is which of the following ? (TB: Fig 
3.23) 
a. at a given temperature aroused birds use more 

oxygen than those in torpor but die at temperatures 
over 40 deg. C. 

b. at a given temperature aroused birds use more 
oxygen than those in torpor. Under both conditions 
birds use more O2 under colder temperatures. 

c. both of the above are true. 
d. none of the above is true. 



15. The relationship to the right with the “?” represents what kind of 
interaction? 
a. evolution 
b. cooperation. 
c. altruism. 
d. selfishness. 
e. spitefulness  

 
Short answers. Answer FOUR questions only. Circle the numbers of those you want me to assess. 
Please constrain the length of your answer to the space provided (5 pts ea., 20 pts total) 
 
1. A theory is a “comprehensive explanation of natural phenomena supported by extensive 

evidence gathered through observations and/or experiments.” Provide two examples, preferably 
from lecture, of “current theories” supported by evidences and two examples of “past theories” 
that are no longer supported by evidence. Be sure to provide enough info for me to understand. 

 
 Current theory #1: 
 
 
 Current theory #2: 
 
 
 Past theory #1: 
 
 
 Past theory #2: 
 
 
 
2. Provide a diagram that shows fundamental and realized niches across a single resource gradient 

where the fundamental niches overlap but the realized niches do not overlap. 
 
 
 
 
 
 
 
 
 
 
 
3. Provide three major nutrients required by organisms. For one of them provide its primary 

function (TB: table 2.1) 
 
 
 
 
 



4. From your reading what was meant by “plastic oceans”? Discuss one reason, from the reading, 
that this is a problem. 

 
 
 
 
 
 
 
 
 
 
5. Use the circular diagram to the right of an idealized 

Earth for the following two requests. [TB: fig 2.9] 
 

a. Inside the circle draw the directions of the 
winds on the surface of the Earth. 

 
 
b. On the outside of the circle draw in the 

directions of rising and falling air masses 
around the Earth. 

 
 
 
 
 
6. Plants require many resources to grow. Water is particularly important and often in short 

supply. Provide a brief description of an experiment you could perform in our greenhouse and 
provide a graph of expected results that would be consistent with the conclusion that water is 
important for plant growth. Label your axes very clearly so I can see what is represented.  

 
 
 
 
 
 
 
 
 
  



7. Explain Cole’s Paradox using an equation. 
 
 
 
 
 
 
 
 
 
 
 
 
8. Provide a graph that shows data that evolution due to directional selection has taken place. The 

data should depict a scenario that we discussed in the Arboretum for full credit. 
 
 
 
 
 
 
 
 
 
 
Mandatory Questions. Answer both. (10 pts ea., 20 pts) 
 
1. Describe the four easily observed characteristics of natural selection? (2.5 pts each) 
 
 a. 
 
 
 b. 
 
 
 c. 
 
  
 d. 
 
 
  



2. Biomes are strongly dependent on precipitation and average temperature. Provide the biomes in 
the figure. Identify where you are right now and where you’d find you (label as “me”) and a 
penguin. [TB: fig 3.4] 

 
 
 
Extra Credit  
 
1. We talked about how caloric restriction in animals (e.g., Drosphila) leads to increased 

longevity. New results suggested what about caloric restriction in humans? (1 pt) 
 
 
2. What was the major new finding of the researchers who attached tracking devices to birds? (1 

pt) 
 
 
3. While in the Arboretum (1st trip) we discussed several projects conducted by students in the 

Arboretum. Briefly describe one (1 pt). 
 
 
 
 
4. We discussed the Westminister Dog Show while in the Arboretum. Draw a specific trait 

histogram (your choice of trait!) for one of the biggest breeds (Newfoundland) and identify 
what the judges are selecting for. (2 pts) 


