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EXAM ONE WILL BE IN LECTURE ON WEDNESDAY 16 FEBRUARY, 2005.
This list of questions/topics is not exhaustive, but should give you an idea as to the range of material and types of questions we are likely to present on the exam.  Please refer to your syllabus, text, readings, and lecture and lab notes for information relevant to the first exam.  The exam covers Chapters 1-4 in your Miller text, Ishmael, guest speakers, the other assigned readings listed in your syllabus, as well as the readings assigned for the labs you will have attended through 11 February, 2005.  

Likely Exam Format (total of 100 points):

True or false and matching (~20 points)

Really Short Answer or Definitions (one word or sentence) (~40 pts)

Short Answer (a couple of sentences) (~40 pts)

Think about links among the material presented in different parts of the course as you study:

1. How would you distinguish between the terms Environment, Ecology, and Ecosystem?

2. How is the IPAT model useful in describing the impact of a given human society on the environment?

3. What percent of the world’s people are considered to be living in a developed country?
4. Please give three examples of ecosystem services.

5. Define the term ‘externality’ in the context of this course.

6. What point is the Miller text trying to make with discussion of ‘Affluenza’?

7. What point does McPherson make in Killing the Natives by discussing Lifeboats, Elevators, and Restaurants?

8. Why does McPherson say that the audience for his book is ‘you’?

9. How much energy flows from one trophic level to the next? Why?

10. How are photosynthesis and aerobic respiration related?
11. Describe two ecosystem types that have very high net primary productivity per square meter.

12. What is the goal of the Kyoto Protocol?

13. How might bottled water not be an improvement over tap water as far as human consumption is concerned? 
14. Is the troposphere or the stratosphere closer to the Earth’s surface?

15. Define the 2nd law of thermodynamics.

16. Give examples of low and high quality matter.  Low and high quality energy?

17. Describe three characteristics one could measure in soil that might be correlated with the type of organisms that can live in that soil.

18. What do Rhizobium bacteria do?

19. What kind of nitrogen is easy for plants to utilize?

20. Briefly describe the rock cycle.

21. Explain the basics of the carbon cycle and indicate how humans are affecting the cycle on a global scale.

22. How is transpiration important in the water cycle?

23. How are perpetual resources different than renewable resources?  Give two examples of each.

24. What is the concept of sustainable yield?

25. Explain the tragedy of the commons and give an example that illustrates a negative environmental impact.

26. Explain how the depletion time of a resource might be extended.
27. With respect to pollution, how are point and nonpoint sources different?  What are three important characteristics of pollution that influence their effects on the environment?

28. What point does Leopold illustrate in his essay ‘Thinking like a mountain’?  Is the concept of a keystone species illustrated?
29. Leopold once wrote that the first step in intelligent tinkering is to keep all the pieces.  What do you think he meant by this?

30. How would you define ‘species’? (hint: use the biological species concept promoted by the recently deceased Ernst Mayr)
31. Give three examples of different scales at which one could discuss biodiversity.

32. What are the two primary abiotic determinants of a biome’s characteristics?

33. How are altitude and latitude related to the two characteristics above?  Could you draw a graph to explain your answer?
34. Define ‘niche’.  What is meant by niche partitioning?  How is niche partitioning correlated with species diversity?
35. What are 5 common interactions between or among species?

36. Define ecological succession and give a simple example.

KATHY GERST (26 Jan 2005):
37. What are the four categories of ecological impacts of invasive species according to Kathy Gerst?  Can you give one example for each?
38. What is the ‘tens rule’ in the context of invasive species?

39. Describe several characteristics prevalent in a) invasive species, and b) invaded habitats.

40. Give an example of an invasive species that was intentionally introduced.  Why was it originally introduced?

41. Give an example of an invasive species that was accidentally introduced.  How was it accidentally introduced?

42. Please give an example of a biocontrol management strategy that seems to have worked rather well.
43. How are a niche and a habitat different?  What characteristics of generalist species like cockroaches make them generalists?
44. Explain briefly the theoretical concept of carrying capacity (K)?
45. In general, how would you define an ‘r-selected’ organism as compared to a ‘K-selected organism’?

46. Is most of the net primary productivity in marine ecosystems in the open ocean or along the coasts?  What about on a per m2 basis?  What percent of marine species are found along the coasts?  Why do you think that is?
47. What distinguishes an oligotrophic lake from a eutrophic lake?

48. Define fitness as the term is used in evolutionary biology.
49. What is meant by the term ‘adaptive radiation’?

50. How does the chapter by Annie Dillard entitled ‘fecundity’ illustrate principles related to natural selection and carrying capacity?  How is her discussion of 9,000 vs. 3 trains similar and different to what happens in natural biotic communities when more offspring are produced than the environment can support?
51. What three criteria must be met for evolution by natural selection to take place?

52. What does it mean for an adaptation to be dependent on the environment in which the organism lives that has that adaptation?

53. Define ‘evolution’ in the biological sense.

CHUCK PRICE (04 Feb 2005):
54. Give an example of a group of organisms for which we have a pretty idea (accuracy) of the number of species on earth.  How about a group for which our accuracy in predicting the number of species is not so good.

55. What is the largest human-induced threat to biodiversity?

56. How different are current extinction rates thought to be when compared to background extinction rates estimated from long-term trends in the fossil record?

57. How does an effective population size (Ne) differ from just a count of the individuals in a population?
58. Please provide an example of a species that is currently in imminent danger of extinction.

59. Can you provide an example of a species that was on the brink of extinction but has since recovered to much healthier population levels?

60. Why did megafaunal extinctions take place in several areas of the world within the last 50,000 years, but not in Africa?

61. What is the IUCN Red List?
62. What are some estimates of the economic value of ecosystem services? (Costanza et al. 1997)
63. How could you argue that sexual selection is a subcategory of natural selection?

64. How are stabilizing selection and directional selection different?
65. What evolves - genes, individuals, or populations?  How would you justify your answer?

66. What is the relationship between population size and genetic variability?

67. How are plate tectonics related to biological diversity in the Galapagos Islands of the Pacific Ocean?

68. Define convergent evolution.

69. Explain the differences between sexual and asexual reproduction with respect to the capacity for evolution across generations?  What do aphids do? (Quammen 1985)
Please also remember to include information from MATT HERRON’s lecture (11 Feb 2005) when studying for this first exam.

The material from Taylor Edward’s lecture (09 Feb 2005), SE Ch5, and KN Ch2 (14 Feb 2005) will be on the 2nd exam, NOT this first exam.

Primarily from your lab meetings:

1. What are important morphological and physiological features of some plants that suit them for an arid environment?

2. How is human population density in Tucson changing?

3. What limits human population growth in Tucson?

4. Ishmael…

5. What lessons can we learn from ‘The Gods Must be Crazy’ and the life of the actor that played the main character?
6. Impacts of groundwater pumping.

7. Define ‘basin and range.’

8. What are some characteristics of the climate in Tucson?

9. How are relative and absolute humidity different?

10. Does the sun rise over the Rincon or the Tucson Mountains?

11. Why is the sky so cold?  How do clouds affect the IR temperature reading of the sky?

12. Graphic representation of information…
13. Please explain why scientists rely heavily on the use of statistical analyses.
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