Study Questions for midterm exam 1

1. Draw the graph of activity space. Explain the concept in words. Show how the activity space would change if, for instance, oysters adapted to lower temperatures.

2. Draw a reaction norm. Explain the concept in words, also defining phenotypic plasticity. Now show two reaction norms, representing populations in two separate environments where local adaptation has occurred (individuals are better adapted to their own environment than to others).

3. What aspects of a predator-prey interaction would select for an induced (rather than permanent) defense? Develop an experiment to test whether an induced defense exists (remember the key element to test reaction norms is to place similar individuals into different environments). Next develop an experiment to test whether these defenses are costly. Show results that an induced defense reduces reproduction, using a likely example of real organisms.

4. Explain the concept of tradeoffs. Develop an experiment to test for the Lack clutch – which tradeoff is involved? Show hypothetical results that do not support the existence of the Lack clutch. Why might birds lay less than the number of eggs that would give them the maximum number of fledglings that year (what other tradeoffs might be involved)?

5. Draw a circle to represent the globe. Using words and diagrams, explain why the earth has i) seasons, ii) day and night, iii) deserts, iv) temperate rainforests (what makes Seattle damp?), v) westerly winds at mid latitudes, vi) tropical areas with rainy seasons at different times of year.

6. Place all 9 biomes on a graph of annual rainfall (y) and average temperature (x). Explain a Walter climate diagram: What is the climatic result when the rainfall line lies below the temperature line?

7. Fill in the life table for the following simple example, based on following one cohort over time.

	x
	nx
	lx
	sx
	mx
	bx

	0
	200
	
	
	
	0

	1
	40
	
	
	
	5

	2
	5
	
	
	
	10

	3
	0
	
	
	
	--


Explain in words what each column heading means. Calculate R0, T, and ra. What is the doubling time of this population if demographic values are constant over time? Describe this population in terms of fecundity, parity, age at first reproduction, and aging. Finally, draw a corresponding life history diagram (circles and arrows, labeled with transition probabilities).

8. Compare and contrast density-independent and density-dependent population growth. Use words, one equation for each, and the following graphs: i) time series (density [y] vs. time [x]), ii) population growth (dN/dt, on y axis) vs density (N, on x axis), and iii) per capita population growth (dN/dt/N) vs density. Design an experiment to test for density dependence in the same bird species where you previously tested the Lack clutch (In this case you will need to manipulate the number of individuals in different populations, not the eggs per individual). Select two relevant dependent variables to measure, and show hypothetical results – one should demonstrate density dependence where there is likely a carrying capacity, and the other should demonstrate depensatory density dependence.

9. Explain the concept of the minimum viable population. Does it occur due to deterministic or stochastic processes—describe two important processes. Show a graph of the probability of extinction (y) as a function of population size (x), predicting a minimum viable population of 500 individuals.

10. Explain the metapopulation equation. You are faced with the decision of developing a prairie where habitat is present for an endangered butterfly, but no butterflies are currently present. How does a consideration of metapopulation dynamics affect your decision? Finally, describe the difference between classic, source-sink, and mainland-island metapopulations. Show data about patch occupancy as a function of size that would cause you to reject the classic model.

