Ecology 203, Exam I. February 22, 2002. Print name:___________________________ (10 pts)
Rules: Read carefully, work accurately and efficiently. There are no questions that were submitted by students. “[FG:page #]” is a question based on information from the field guide, “[TB:page]” the textbook, and “[L]” the lectures. I hope this helps you track down information when you get the exam back. Good luck!

HAND IN BOTH THIS EXAM AND YOUR ANSWER SHEET.

Multiple guess. Answer on scan-tron sheet. (3 pts each, 30 pts total)

1. Photosynthesis results in the production of [TB]
a) water and CO2.

b) water and O2.
c) O2 and CO2.

d) sugar and CO2.
e) sugar and O2.

2. Trofim Lysenko

a) proceeded Darwin in developing the theory of natural selection.

b) was a Lamarkian (believe in the inheritance of acquired characteristics).

c) was the first person to clearly state that evolution has lead to changes in species.

d) made bicycles for circus bears in Russia.

e) none of the above.

3. Scientific knowledge is

a) based on evidence.

b) a belief system used to understand the phenomena of the universe, much like religious beliefs.
c) based on theories that are proved by substantial evidence.

d) all of the above.

e) none of the above.

4. A “statistic” can be thought of as a
a) simple summary value.

b) graph of data.

c) procedure used by experimenters to prove a hypothesis.

d) all of the above.

e) none of the above.

5. Models enable us to
a) make predictions.
b) generate hypotheses.
c) explain complex phenomena.

d) all of the above.

e) none of the above.

6. An “ultimate” explanation for an observation in biology would necessarily include

a) a discussion of the cost of the behavior or trait.

b) some discussion of evolution.

c) some discussion of the role of ecological interactions.

d) a discussion of gene flow and genetic drift.

e) all of the above
7. The Hardy-Weinberg law states that

a) gene frequencies do not change over time

b) genotype frequencies do not change after one mating period.

c) 1 = p + q.

d) all of the above.

e) none of the above.
8. When air rises it
a) cools and loses its ability to hold water, possibly resulting in precipitation.

b) cools and increases its ability to hold water (drying effect).

c) warms and increases its ability to hold water (drying effect).

d) warms and loses its ability to hold water, possibly resulting in precipitation.

e) all of the above are possible.

9. Many plants are green because [L]
a) they lack photosynthetic pigments.

b) they utilize blue and red light.

c) they utilize green light.

d) all of the above lead to plants appearing green.

e) none of the above.
10. According to the model by Lamont Cole (1954), and termed “Cole’s Paradox,” the annual (“big bang,” semelparity) strategy would be equivalent to the perennial strategy if [L]

a) the perennial produces one extra offspring each year.

b) the annual produces one extra offspring each year.
c) the annual’s biomass is equal to twice the biomass of the perennial at death divided by the biomass of all the annuals produced during the perennial’s lifetime.

d) all of the above were analyzed to be true by Cole.

e) none of the above, there is no such advantage because the strategies are in fact equal.

Short answers (and I mean SHORT answers). Use ONLY the space provided. Answers should be succinct  - no brain dumps. Graphs should include axis labels. Choose 6. (5 pts each, 30 pts total)
1.
Identify the three reasons, discussed in class, that Earth has seasons. [L, TB]
2.
List and define the two basic approaches to testing hypotheses in science (in a vague sense these are thought of as “experimental” approaches). [L, web reading]
3.
Darwin believe that a trait observed in an offspring was the average between its parents. This, however, would lead to the loss in phenotypic variability over time. How come we continue to see variability in traits among members of the same species?

5.
Explain the significance of the Hardy-Weinberg law.
6.
What is the significance of the graph 
for the theory of natural selection?
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7. 
Based on our discussion in the Arboretum trip, what is the best explanation for why the honey locust tree was covered from top to bottom with large thorns?

8.
Draw a graph that would be consistent with representing a genotype by environment interaction for the phenotypic trait height in humans.
9.
Your field guide discusses mixed foraging flocks in birds. Your textbook discussed the benefits of birds hanging in flocks. It seems that bigger groups, however, will mean less food for each individual. Identify three reasons why birds hang in groups. [L, TB: 241]
10.
Why don't trees have growth rings that are about the same size from year to year? [FG: 439-440]

11.
What is an adaptation? [L, text: p. 15, 520]
12.
Why are so many deserts found at 30 degrees north and south latitude? [L, text: p. 76-77]

13.
Provide a graph relating precipitation as a function of temperature and indicate where you’d expect to find tropical rain forests. [L, text: p. 105]

Mandatory Questions (10 pts each, 40 pts total).
1.
You hypothesize that males of the green-cheeked catcatcher (a hypothetical bird) have feather tufts on top of their heads because of female-choice (sexual selection). How would you test this? Graph results that would support your hypothesis.

2.
What are the four easily observed characteristics of natural selection? [L]
3.
What is meant by a “p-value”? Draw a bar graph of the heights for adult human males and females and provide an estimated p-value that is consistent with the pattern found in humans and your graph. [L, web reading]

4.
Provide a histogram (or frequency graph) of the relationship between the number of organisms in a population and an environmental gradient and discuss an example that follows (or you think follows) this pattern. [L, text: p. 102]


Extra credit (3 pts): what does the name of the cat “CC” stand for?








