Ecology 203, Exam II. Oct. 20, 2000. Print name:_____________________________________ 

Rules: Read carefully, work accurately and efficiently. Answer questions to the best of your ability. Good luck! There is a 3 pt extra credit question.
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Multiple Choice. ANSWER ALL. (2 pts each; 24 pts total)

1.
Population Ecology is best described as the study of


a.
groups of individuals.


b.
the dynamics of individuals.


c.
how populations change over time.


d.
how populations change over time and through space.


e.
how species change over time.

2.
A population is a 


a.
group of heterospecifics.


b.
group of conspecifics.


c.
group of heterozygotes.


d.
group of homozygotes.


e.
all of these groups are considered populations.

3.
Biodiversity hot spots


a.
are areas where there are endangered species.

b.
are areas where magma flows through the crust yielding unique species and resulting communities.

c.
no longer exist, technically, but were areas where endangered species were common.

d.
include all areas where humans are having serious negative effects on species.

e.
none of the above.

4.
The Lincoln-Peterson method for estimating populations is weak because

a.
marking individuals influences survival rates.

b.
marked individuals either avoid being re-captured or prefer to be re-captured.

c.
all individuals disperse from their home territories (emigration).

d.
all of the above are weaknesses of the method.

e.
none of the above; the method is not weak for these reasons.

5.
Population regulation can’t be achieved through

a.
abiotic extrinsic factors.

b.
abiotic intrinsic factors.

c.
biotic extrinsic factors.

d.
biotic intrinsic factors.

e.
all of the above can lead to the regulation of a population.

6.
Andrewarth and Birch collected data on thrips populations and analyzed them using multiple regression. Their results suggest that

a.
populations are not regulated.

b.
populations are regulated primarily by density-independent factors.

c.
populations are regulated primarily by density-dependent factors.

d.
all of the above.

e.
none of the above.

7.
Density-dependent regulation may occur due to all of the following except

a.
food limitation.

b.
territorial behavior.

c.
cannibalism.

d.
predation.

e.
climatic events.

8.
Rarity of a species has three factors that lead to seven forms of rarity. Which of the following is not one of these factors leading to rarity?

a.
human disturbance.

b.
small geographic range.

c.
narrow habitat specificity.

d.
small local population.

e.
none of the above. 

9.
Which of the below is not a pattern of species invasion, as outlined by Mark Williamson?

a.
most are the result of humans.

b.
most have little effect.

c.
most introductions have negative consequences.

d.
all communities are invasible.

e.
most introduced species are capable of further evolution. 

10.
Male lions copulate with females dozens of times during each female’s estrus cycle in the pride. The reason this occurs so often has been attributed to

a.
male expression of dominance over females.

b.
increasing paternity uncertainty.

c.
reducing aggression between female lions.

d.
all of the above appear to explain this behavior.

e.
none of the above.

11.
Thompson’s gazelles appear to perform their stotting (pronking) behavior to

a.
scan for predators.

b.
run from predators.

c.
signal to conspecifics that a predator has been spotted.

d.
signal to the predators that they are an unprofitable prey item.

e.
all of the above.

12.
Your textbook suggests that small populations are susceptible to

a.
demographic uncertainty (stochasticity).

b.
environmental uncertainty (ditto).

c.
spatial uncertainty (ditto).

d.
all of the above, which are all important in influencing small populations.

e.
none of the above; your book says this doesn’t happen.

True/False questions. Circle “T” if the statement is entirely true. Otherwise circle “F.” 

ANSWER ALL (2 pts each, 16 pts total)

T  F
Density and the size of the population are the same thing in population ecology.

T  F
Plants that are successful invaders do not reproduce sexually. 

T  F
The dispersal of organisms directly affects both ecological and evolutionary processes.

T  F
Hamilton & May’s 1977 model of plant dispersal suggested that population growth is essentially unaffected by population dispersal.

T  F
Elephants emit infrasound that enables them to communicate up to 10 km away.

T  F
Mixed foraging flocks, discussed in your field guide, form during the breeding season.

T  F
Your field guide suggested that dragonflies actually may become attached. The explanation is that this is a way for males to guard their mates from other males. 

T  F
The article “Concept of Carrying Capacity” suggests that this concept is one of the oldest and most well supported theories in ecology.

Graphing exercises. Provide clearly labeled graphs. Label axes and lines or points that you place on the graphs. Be sure to fully analyze graphs when asked. SKIP TWO QUESTIONS (5 pts each; 35 tot)

1.
Graph Nt = t No and Nt = ert No as a function of time on the same graph below. Use the condition that  > er. Identify the axes and results from the equations clearly.

2.
Graph birth and death rates separately, but on the same graph, as functions of density. Specifically, birth rate should be density-independent and death rate density-dependent. 

3.
Using your graph in the above answer (problem 2) provide a graph of what the population looks like over time (N vs. time). (should there be >1 starting point?)

4.
Graph the relationship “dN/dt 1/N = r” as a function of body size for organisms in general.

5.
Draw a graph of an age structured population that appears to be increasing (you will want to make a histogram that plots frequency against age class).
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6.
Calculate  for this population (no graph).
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7.
Analyze the following graph and provide an additional graph of N vs. time.

8.
Graph realized r (= r * [1 - N/K]) vs. N for logistic growth. Analyze it.

9.
Your book and I discussed graphing lx (survivorship) as a function of age. Graph this and identify a population that would exhibit the relationship in your graph.

Short mathematical questions. Show your work so I can potentially give partial credit. Circle your answer (if appropriate). SKIP ONE QUESTION (5 pts each; 20 pts total)

1.
Assume you set out traps and catch 50 small rodents and mark them inconspicuously. You then set out traps again a week later and catch 200 rodents, 10 of which are marked. What do you estimate is the size of your rodent population?

2.
Show that Nt = t No is a general expression for Nt+1 =  Nt .

3.
If a population had 20 individuals in 1999 and 30 individuals in 2000 

 =

4.
Based on problem 3 what will the population be next year? If you didn’t get a value for  above then make up a value and predict next year’s population.

5.
What are two assumptions of exponential growth?

Short answer question. (5 pts)

Very briefly identify the four easily observed characteristics of natural selection.

Extra Credit. (3 pts)

This map was discussed in “what’s new?” What is the significance of this map?













