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 Chapter 5: Evolution, Biodiversity, and Population Ecology 
Terms to know:

	Evolution
	Mutation

	Natural selection
	Charles Darwin

	Alfred Wallace
	Galapagos Islands

	Directional selection
	Stabilizing selection

	Disruptive selection
	Artificial selection 

	Biodiversity 
	Species

	Population
	Speciation

	Allopatric speciation 
	Geographic speciation

	Sympatric speciation
	Phylogenetic tree

	Mass extinctions
	Communities 

	Ecosystems 
	Population ecology 

	Community ecology 
	Ecosystem ecology 

	Habitat 
	Niche 

	Specialists
	Clumped distribution

	Uniform distribution
	Random distribution

	Survivorship curves I, II, III
	Age pyramids

	Exponential growth
	Logistic growth

	Carrying capacity
	Limiting factors

	Density-dependent
	Density-independent 

	r-selected
	k-selected


Central Case: Striking Gold in a Costa Rican Cloud Forest
Summarize what has happened to the frogs in Costa Rica.

Evolution as the Wellspring of Earth’s Biodiversity 
A lot of folks get a little nervous when they hear the “E” word!  Well, could it be they don’t understand what evolution is really trying to explain?  To understand biology you must understand the theory of evolution.  Do you have to “believe” it?  Nope!!!  But biologists use it as a foundation of how life has evolved on this planet.  So you must understand what it is about.  

1. So what is evolution?

2. What is natural selection?

3. Why is it important to understand evolution in the context of learning environmental science?

4. Who was Charles Darwin?
5. Alfred Russell Wallace?

6. Where are the Galapagos Islands?  What country owns them?

*Check out table 5.1 – The Logic of Natural Selection.  Familiarize yourself with it. 

7. What are mutations?
8. What organism holds the advantage when it comes to variation in offspring – asexual or sexual? Explain your answer. 

9. Differentiate between the following:  Draw each graph. 

a. Directional selection –

b. Stabilizing selection – 

c. Disruptive selection –

10. What is artificial selection?

11. What is biodiversity?

12. What is a species?

13. A population?

14. What is speciation?

15. What is geographic isolation?  Causes?  Examples? 

16. Allopatric speciation? Causes?  Examples? *Check out Table 5.2……Great essay question material!

17. Sympatric speciation? Causes?  Examples?
18. What is a phylogenetic tree?

19. How do humans impact extinctions?

20. What types of events can trigger extinctions?

21. What does endemic mean?

22. What is happening to amphibians worldwide?

http://amphibiaweb.org/declines/declines.html Go to Chapter 11, pages 308 – 309, and read “Amphibian Diversity and Amphibian Declines”.  Amphibians are “indicator species” … what does that mean?  Think about the miner’s canaries.   Why did miners carry them down into the mine with them?
23. How many mass extinctions have there been?
24. Do you think we are heading towards another mass extinction?

25. What was the K-T event? (Read pages 122 – 123)
26. What is the cause of this sixth extinction biologist speak of to come?

27. How has man set this in motion?

28. How is a habitat different fro a niche?

29. What are specialists?

30. Generalists?

Population Ecology 

31. How does population size affect population dynamics?

32. How does population density affect population dynamics?

33. How does population distribution affect population dynamics?

34. What is a clumped distribution?  Uniform?  Random?

35. How do sex ratios affect population dynamics?

36. How does age structure affect population dynamics?

37. How are age structure diagrams used?

38. What are age pyramids?

39. How do birth rates and death rates affect population dynamics?

40. What is crude birth and crude death rate?

41. Describe the following survivorship curves:
a. Type I – 

b. Type II –

c. Type III – 

*Check out Figure 5.12 and familiarize yourself with them. 
42. Draw each pyramid shape below and describe what is happening in each in terms of population growth or changes. 

43. How do immigration and emigration affect populations?

44. How is growth rate calculated?

45. What is exponential growth?

46. What shape curve does it produce when graphed?

47. Is it realistic?  Explain.

48. What is a limiting factor?

49. What is carrying capacity?

50. What does a logistic growth curve look like when graphed?

51. What does environmental resistance mean?

52. Name limiting factors that contribute to environmental resistance. 

53. What is density-dependent referring to?

54. What is density-independent referring to?

55. What are k-selected species?  Explain.  Examples?
56. What are r-selected species?  Explain.  Examples? 

*Familiarize yourself with Table 5.4
CHAPTER 11: BIODIVERSITY & CONSERVATION
Terms to know:




Treaties/Acts to know:
Biodiversity / Biological diversity


(CITES) Convention on International Trade in

Species diversity





Endangered Species of Wild 

Genetic diversity





Fauna and Flora 

Ecosystem diversity

Species richness




Convention on Biological Diversity

Latitudinal gradient

Ecotone                                                                Endangered Species Act
Habitat heterogeneity

Extinction

Extirpation

Background rate of extinction

Mass extinction

Habitat alteration

Invasive species

Bioprospecting

Biopiracy

Biophilia

Equilibrium theory

Island biogeography

Captive breeding

Biodiversity hotspots

Endemic

Community-based conservation

Saving the Siberian Tiger

1. At the beginning of this case is a quote by an anonymous poacher, on selling tiger parts:  “If you kill a tiger, you can buy a motorbike.”   How do cultural traditions play a role in species conservation and protection?  

2. It is estimated that Siberian tigers in the wild number roughly 330-370, and about 1,500 more survive in zoos and captive breeding programs around the world.  Even if poaching and habitat loss and fragmentation could be completely stopped, would the Siberian tiger be out of danger of extinction?  Why or why not?

Our Planet of Life

3. Briefly describe the three broad levels of biodiversity listed in the text.

4. One component of species diversity is species richness.  What is meant by species richness?
5. What is species evenness?
6. What type of species shows predominance over all other forms of life (as far as we know)?

7. Although species richness is a good overall guage to measure overall biodiversity, why is it still not a complete measure of biodiversity?

8. Describe Terry Erwin’s methodology for estimating the number of arthropod species that might live in the world’s tropical forests.

9. What is the latitudinal gradient?  
10. Describe a prominent hypothesis for why the latitudinal gradient exists. 
11. The textbook mentions a possible reason why polar and temperate regions of the world might be lacking in species compared to tropical regions.  What is that reason?

Biodiversity Loss and Species Extinction

12. In the broadest term, what is most likely the major cause of biodiversity loss today?

13.  What is the difference between extinction and extirpation?

14. What percentage of all species that ever existed do paleontologists estimate are now extinct?

15. Most people are familiar with the mass extinction event 65 million years ago that caused the extinction of the dinosaurs.  That was not the most severe mass extinction episode, however.  What was the most severe extinction event?
16. In 2005, what did the Millenium Ecosystem Assessment calculate was the rate of global extinctions compared to the background rate?

17. What is the Red List? Briefly summarize what the Red list reported in 2006.

18. Biodiversity loss also includes decline in population sizes and shrinkage of a species’ geographic area.  What is the impact of such declines?

19. Who developed the Living Planet Index?  What does it measure?  What have index trends been since 1970?

20. The text discusses five major causes of biodiversity loss… Name them and summarize the impact of each

a. _________________

b. _________________
c. _________________

d. __________________

e. __________________
21. What is a biological indicator?  Give an example.
Benefits of Biodiversity
22. Ecosystem services were discussed in the beginning of your textbook. What are they? List at least 6 examples and make sure you know these!!!
23. What is meant by resilience?  What factors play a role in ecosystem resilience?

24. Review the concept of keystone species.  What is a keystone species?  (review pp. 151-154 about keystone species if necessary)

25. What is meant by the term food security?  How does biodiversity contribute to food security?

26. What is the word coined by biologist E. O. Wilson that describes “connections that human beings subconsciously seek with the rest of life”?
27. Writer Richard Louv argues that as today’s children are increasingly deprived of outdoor experiences and direct contact with wild organisms, they suffer what he calls “nature deficit disorder.”  He says this disorder may lie behind many of the emotional and physical problems young people in developed nations face today.  Do you think Louv has a case?  Why or why not?

28. What is your response to the question in the above title? Why or why not?
Conservation Biology Arose in Response to Biodiversity Loss
29. What is conservation biology?
30. Summarize the main concepts behind island biogeography theory.

31. What is the Endangered Species Act?  When was it enacted?  

32. Name another Act besides ESA that is instrumental in helping to protect endangered and threatened species.

33. Describe an example of a successful captive breeding program.

34. What is an umbrella species?  A flagship species?  How do umbrella species and flagship species benefit other species that live in the same ecosystem?

35. The purpose of CITES is to:  

36. The three goals of the Convention on Biological Diversity are:

37. What are biodiversity hotspots?  

38. What are endemic species?
39. What is community-based conservation?

40. Describe one  innovative  economic strategy being used to conserve ecological biodiversity.
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