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Exam I. Principles of Ecology. February 15, 2008. Name ___________________________________ 
 
Multiple guess. Pick the best answer. [5 points each, 50 pts total] 
 
1. The work of Niering and Whittaker in the Santa Catalina Mountains outside of Tucson AZ 

suggested that 
 a. plant communities change over an altitudinal gradient and this depends on climate. 
 b. bird communities are largely determined by plant communities. 
 c. large animal populations are controlled by both food abundance and predator density. 
 d. plants communities change over an altitudinal gradient but this depends on geology. 
 e. all of the above were found. 
2. We saw the graph to the right in lecture and learned about 

how plants, unlike most animals, are able to change their 
allocation of resources to different structures during 
growth, a process called “phenotypic plasticity.” The best 
way to test this would be to 

 a. Set up a plant and carefully monitor the biomass  
of stems, roots, and leaves over time. 

 b. Set up many plants and carefully monitor the  
biomass of stems, roots, and leaves over time. 

 c. Set up many plants and at different time intervals  
harvest the plants and weigh their parts. 

 d. Build a model based on plant allocation patterns,  
change conditions, and see if the  
modeled plants alter their allocation patterns. 

 e. Use a combination of all of the above. Only this would allow someone to create a graph  
like this one. 

3. Which of the below theories has been discarded because of contradictory data? 
 a. Heliocentric theory of the solar system. 
 b. Darwin’s theory of blended inheritance. 
 c. Theory of gravity. 
 d. Universe is expanding in size. 
 e. None of the above has fallen due to data. 
4. Which of the following represents a good, testable, and falsifiable hypothesis? 
 a. There are black bears living in the Roemer Arboretum. 
 b. Red foxes do not live in the Arboretum. 
 c. Bald eagles nest during the summer in Letchworth Park. 
 d. Climate affects plant growth. 
 e. All of the above are excellent hypotheses. 
5. Which is true about the movement of carbon, water, and energy in ecosystems? 
 a. Carbon and energy cycle within ecosystems, water flows through ecosystems. 
 b. Water and energy cycle within ecosystems, carbon flows through ecosystems. 
 c. Water and carbon cycle within ecosystems, energy flows through ecosystems. 
 d. All three cycle within ecosystems. 
 e. All three flow through ecosystems. 
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6. The graph to the right is a periodogram of the frequency of 
extinctions over the past several hundred million years. 
Which is true? 

 a. Extinctions are decreasing over time. 
 b. Large extinctions happen often, small extinctions  

rarely. 
 c. Large extinctions happen rarely, small extinctions  

happen frequently. 
 d. All of the above. 
 e. None of the above.  
7. In an environment like that found in Geneseo where the 

summer starts out moist and then dries out as it gets hotter 
which of the following photosynthetic pathways would be 
favored later in the summer? 
a. C3 over CAM. 

 b. C3 over C4. 
 c. C4 over C3. 
 d. C4 over CAM. 
 e. none of the above. 
8. Hadley cells are responsible for 
 a. plate tectonics. 
 b. global drying. 
 c. the CAM photosynthetic pathway in cacti. 
 d. deserts at about 30 degrees N & S latitudes. 
 e. all of the above. 
9. Which of the following represent evidence in support of global warming? 

a. A positive correlation between atmospheric CO2 concentrations and global temperatures 
over the past 160,000 years. 

a. A positive correlation between atmospheric O2 concentrations and global temperatures 
over the past 160,000 years. 

c. The increase in sunspot activity coupled with the sun’s decrease in radius which causes 
the sun to increase radiation output. 

d. All of the above. 
e. None of the above. 

10. Kangaroo rats are really cute. Which of the following is most important in allowing them to 
survive the dry conditions found in their desert habitat? 

 a. being active only at dusk when it’s neither too hot nor too cold. 
 b. recapturing moisture through a counter-current exchanger in their noses. 

c. avoiding heat uptake by holding their tails in the air (unlike true kangaroos that use their 
tails for walking). 

d. All of the above. 
e. None of the above.
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Shortest Answers. Please provide short answers (restricted by the room available) to FOUR of the 
following questions [5 points each, 20 pts total] 
 
1. Briefly explain and provide a diagram of why tectonic plates move around the Earth’s surface. 
 
 
 
 
 
 
 
 
2. In the figure to the right provide identify 

the location of two community types 
that result from the intensity and 
frequency of disturbances. Use 
community types that we have 
discussed. EXPLAIN. 

 
 
 
 
 
 
 
 
 
 
 
3. I mentioned that I had heard that the Earth receives 4.5 lbs of radiation from the sun each day. 

Considering photons do not have mass, explain what is meant by this and the significance for 
life on Earth. 

 
 
 
 
 
 
 
 
4. Using an example from our first Arboretum field trip describe how ecologists approach 

scientific questions. 
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5. Provide a Walter diagram, like the one to the right, for Geneseo. 
Briefly discuss the important patterns you’ve drawn. (Note that 
the upper line to the right represents temperature.) 

 
 
 
 
 
 
 
 
6. Provide the three reasons we have seasons on Earth (be precise!) [L, TB] 
 

a. ______________________________________________________________________ 
b. ______________________________________________________________________ 
c. ______________________________________________________________________ 

 
7. What are the two reasons we use mathematics and statistics in the science of ecology? 
 a. ____________________________________________________ 
 b. ____________________________________________________ 

c. Provide an example from the book or lecture of successful use of mathematics or 
statistics in understanding an ecological system. 

 
 
 
 
 
 
8. Explain the direction of the range change by hemlock trees after the melting of the glaciers, 

why it was unusual, and how they accomplished this. 
 
 
 
 
 
 
 
9. Plants are capable of regulating their own temperature. Discuss two examples of plants 

demonstrating this.  
 
 
 
 
 
 
 
 

CIRCLE THE FOUR QUESTIONS YOU WANT ME TO EVALUATE!
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Mandatory Questions. Answer THREE of FOUR questions. [10 pts  each, 30 pts total] 
 
1. Draw the relationship between population growth rate and an environmental factor. Label the 

different “zones” on the graph and describe an example using the graph with properly labeled 
axes. 

 
 
 
 
 
 
 
 
 
 
 
2. Assume that the diagram is a map of Earth with all things equal except for the shape and 

location of the continents (now we only have two!). Where would you expect to find human 
settlements that depend on coastal fishing? Mark on the map this or these spots and discuss 
details in physical terms why this is the case. Note the equator through the middle and that the 
most northern and southern latitudes shown are approximately 60o. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. We saw a lot of evidence for what affects decomposition rates. Discuss the two most important 

factors and draw upon data we saw in lecture that demonstrates this effect. 
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4. Identify all the biomes in the following diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Extra Credit 
 
1. What is one strategy available to moths to avoid being eaten by bats? (1 pt) 
 
2. Humans are the dominant engineering organism on Earth. Because of this some geologists have 

suggested it’s time to change the name of our our current epoch.  
  
 a. what’s our current epoch called? (1 pt) 
 
 b. what’s the name of the suggested new epoch? (1 pt) 
 
 c. What’s the second most influential engineering species on Earth? (1 pt) 
 

d. What was recently suggested to be the second (or I suggested would be the third) most 
influential engineer species on Earth? (1 pt) 

 
3. The cute, newly discovered animal (to the right) has  

a. what common name? (1 pt) 
  
 b. What is it’s closest relative? (1 pt) 


