Ecology 203, Exam II. March 20, 2002. Print name:_________________________________ 

Rules: Read carefully, work accurately and efficiently. Questions submitted by students are followed by “[SS].” Good luck!

Multiple guess. Circle the best answer (3 pts each, 30 pts total)

1. Your field guide suggested why males of some bird species exhibit delayed plumage maturation. This appears to [SS]
a. protect the young, inexperienced males from predators 

b. mimic females allowing them to explore territories without much threat of being attacked.

c. signal adult males that younger males are subordinate and of no direct threat.

d. all of the above.

e. none of the above.

2. The figure to the right shows the location of individual lemmings (each dot = one lemming) during a single survey. At the scale of the entire habitat, which of the following best describes their dispersion pattern. [Ricklefs, p. 256]

a. Clumped

b. Random

c. Uniform

d. All of the above.

e. None of the above.

3. A population has the following Leslie matrix describing population change over time:
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The population at time = 3 (N3) is best represented by which vector?
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4. To estimate the size of Tasmanian devils you decide to use the Lincoln-Peterson mark-recapture method. In your first capture attempt you randomly locate 100 traps and capture 90 devils, mark them, and release them. In your second capture, two weeks later, you get 55 devils and discover 32 are marked. Which of the following is closest to your estimated size of the population? [Ricklefs, p. 264]
a. 20

b. 52

c. 90

d. 155

e. 225

5. A population growing geometrically increases from 100 to 120 individuals in one year. How many years will it take for this population to double?

a. 3.5.

b. 3.65.

c. 3.8

d. 4.2

e. 5.0.

6. A population that is not growing over time is consistent with which of the following models:

a. geometric growth.

b. exponential growth.

c. logistic growth.

d. all of the above.

e. none of the above.

7. Assume you have determined that the following is the best fit multiple regression equation for the zebra mussel population in Conesus Lake:

N = 2.5 + 2.2 A + 3.5 B + 2.9 C + 0.08 D


where



N = the summer population of adult zebra mussels



A = water temperature



B = thermocline depth



C = spring rainfall



D = predatory fish density


You should conclude that

a. we can’t understand zebra mussel dynamics because N is chaotic.

b. extrinsic abiotic factors predominantly regulate zebra mussel populations.

c. intrinsic abiotic factors predominantly regulate zebra mussel populations.

d. extrinsic biotic factors predominantly regulate zebra mussel populations.

e. intrinsic biotic factors predominantly regulate zebra mussel populations.

8. Which of the following is not considered a density-dependent regulating factor [SS]
a. food supply

b. places to live

c. effects of predators and parasites

d. catastrophic events

e. disease

9. The best explanation of why dragonfly males defend territories is [from field guide]
a. to ensure that females have a safe location to lay eggs.

b. to ensure they have enough food to survive.

c. to ensure they have enough food to survive and reproduce.

d. to maximize the likelihood they can mate with females who are about to lay eggs.

e. all of the above.

10. The general solution for the standard Levins metapopulation model is p = 1 – e/c. This suggests that [from Ricklefs, p. 303]

a. as extinction rates increases colonization rates decrease.

b. as extinction rates decrease colonization rates increase.

c. the proportion of species in a habitat is dependent extinction, and colonization.

d. the proportion of occupied patches decreases with increasing extinction.

e. the population growth rate depends on energy and concentration of nutrients.
Short answer questions. Use blue book. Identify question number in book! (70 pts total)

These equations may be of help to you:



dN/dt = rN

Nt+1 = Nt * (1 + %)
NT = T No

NT = No ert 

dN/dt = rN(1-N/K)
Nt+1 = Nt + rNt(1-Nt/K)

dH/dt = rH – p HP 
dP/dt = cp HP - qP

SHORT ANSWERS – ANSWER  2 OF THESE FIRST 4 questions (5 pts each, 10 pts total).
1.
Create a bar graph that would be consistent with the hypothesis that cowbirds benefit from fragmenting forests. On the same graph provide a line that would support the null hypothesis. Label axes clearly. [Ricklefs, p. 254]
2.
Provide a histogram (bar graph of the frequency distribution) for the number of bristles in a population of Drosophila. Show a second histogram of the population after disruptive selection. Label axes clearly.

3.
You have just learned that the marking in the study of Tasmanian devils (see question #4 in the multiple guess section) was mistakenly done using a paint that killed about half of the animals. Provide a new estimate of the number of devils (show work).

4.
Graph the three types of survivorship curve. Provide a plausible example for each curve. Label axes and curves clearly. [Ricklefs, p. 279, lecture]
SHORT ANSWER QUESTIONS OF GREATER VALUE (10 pts each, 60 pts total)
5.
On one graph show the relationship between birth and death rates as functions of N for logistic growth. Label axes and lines clearly. Analyze the graph.

6.
You are asked to model a dogfish shark population. The current population in a lagoon is estimated to be between 1000 and 1100 individuals. Local dogfish experts have informed you that the population appears to be growing at a rate of 25% each year. Assuming geometric growth, estimate the population range ten years from now? Provide a graph of the estimated (not exact) N vs. time for each year up through year = 10. (Hint: up to time = t = T =10) 

7.
The dogfish experts come back to you, apologize, and tell you that the population actually grows exponentially at r = 0.25. What is your new estimated range of the dogfish? Graph the new (estimated) range of N vs. time from t = 0 to 10.

8.
The experts tell you r = 0.25 but the population follows logistic growth and is now decreasing (despite r = 0.25!). Briefly explain how this is possible. Provide a graph of N vs. time for this population. Assume the population is 1000. (Hint: you don’t have to invoke catastrophes, predators, diseases or anything from community ecology.)

9.
You now discover that the primary food of dogfish, the chubby grubs, are increasing, despite the fact that the dogfish population is decreasing. Assume that the two populations are changing according to the simple Lotka-Volterra predator-prey model (linear isoclines). Provide two well-labeled graphs: 

a.
dogfish population as a function of chubby grub population. Without knowing actual numbers of fish (only that sharks are decreasing and chubby grubs increasing), identify on this graph where the two populations are, their isoclines (labeled) and, using an arrow, where they will be in the near and relatively distant future.

b.
populations (H and P) vs. time (long enough to see what’s likely to happen). 

10.
Design an experiment (use pictures and a few words to identify stuff) to test the effect of dogfish sharks on the chubby grub population. Using a bar graph, provide your expected results and briefly defend why you think this would happen. The y-axis should be your response variable (what you measure), clearly labeled.
Extra Credit (+3 points)

11.
What are the four easily observed characteristics of natural selection?






