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EXAM ONE WILL BE IN LECTURE ON MONDAY 12 FEBRUARY, 2007.
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, readings, and lecture and lab notes for information relevant to the first exam. The exam covers lectures through 05 February, including assigned readings and guest speakers. The exam also covers material from labs through 02 February.  

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:

10 January 2007, Introduction

1. How would you distinguish between the terms Environmental Science and Environmental Biology?

2. What is the leading cause of species/population declines?
3. How are the Human Economy and Ecosystem Services related?

4. Please provide three examples of ecosystem services. How are these valuable to humans? Are there ecosystem services that are not valuable to humans?

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

12 January 2007, Introduction

6. Why is Easter Island a useful metaphor for the environmental challenges facing the planet in 2007?

7. What is a natural resource and what are three useful classifications of them?
8. Define sustainable yield.

9. Can you give an example of the effects of resource utilization at a rate above sustainable yield?

10. Define “tragedy of the commons”.
11. What was the point of the comparison between Cassandras and Cornucopias?

12. What are the four spikes that we discussed in class? Is one of the four spikes more important than the others?

13. What might be a fifth spike?

14. How much water does it take to grow a pound of beef in the USA? How much water does the typical US citizen use when showering once a day for a year?

15. What is the estimated value of oil in the Middle East?

17 January 2007, Introduction, Science
16. Please explain the concept of carrying capacity (K). About when did we surpass this as humans on earth?
17. What lesson can we learn from Xtracycles or ‘Pump ‘em Up’?
18. Explain the scientific basis for the claims made by the church of the flying spaghetti monster?

19. How does evidence play a role in science?

20. Why does Helicobacter pylori help illustrate how science is done?

21. Why, according to the reading you did for class, is failure to understand science a national-security issue?

22. What environmental issue did you learn about in your current events summary this week?

19 January 2007, Science
23. What environmental issue did you learn about in your current events summary this week?

24. What are the steps of the scientific method? How does this differ from the scientific process?

25. How are predictions different from hypotheses?

26. Can you prove that cigarettes cause cancer? Why or why not? Does this influence your decision to smoke or not?

22 January 2007, Energy ( Geology
27. How would you explain to a 4th grader what energy is?
28. Explain and give an example of the difference between potential and kinetic energy.

29. How are energy quality and the second law of thermodynamics related? 
30. What is the first law of thermodynamics? Where does the energy go?

31. Explain why entropy is an important concept when discussing life and ecosystems.

32. What is the role of photosynthesis in the context of entropy and the 2nd law of thermodynamics?

33. What are the reactants and products of photosynthesis?

34. What is cellular respiration? What happens during this process?

35. True or False, plants do not engage in cellular respiration (they photosynthesize instead).

36. What proportion of the energy that you eat is converted to biomass by your body?
37. Is oil a perpetual resource? Where does it come from?
38. What is meant by ‘basin and range’ geologic formations?
39. How does the hot liquid core of the planet contribute to the phenomenon of plate tectonics?

40. What do plate tectonics lead to?
41. What are the three types of rock? What is granite?

42. Where are the oldest rocks found in Arizona?

24&26 January 2007, Anna Tyler, Ecosystems and Biogeochemical Cycling
43. What is an ecosystem? 

44. Give examples of biotic and abiotic components of ecosystems.

45. What is primary production and why is it important?

46. What are some of the main factors that determine ecosystem productivity?

47. How does energy move through ecosystems?

48. On average, how much energy flows from one trophic level to the next? Why?

49. Where is the largest pool of carbon?

50. What component of the carbon cycle is responsible for the largest movement (flux) of carbon from the atmosphere to the soil?

51. Why does the level of CO2 in the atmosphere rise and fall a small amount seasonally?

52. Where is the largest pool of nitrogen?

53. What are the different ways nitrogen can enter an ecosystem?

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

55. Name an organism that performs biological nitrogen fixation.

56. How does the protein RUBISCO link the carbon and nitrogen cycles? 

57. Where is the biggest pool of phosphorus?

58. Why is phosphorus important for organisms?

59. Why is pH important for the availability of phosphorus to plants?

60. How does most biological phosphorus get “recycled”?

61. What is eutrophication?

26 January 2007, Geology
62. Why is the biogeological timescale useful? 

63. How much of the earth’s history comprises the Precambrian era?

64. What are the three eras since the Precambrian?

65. What determines the distribution and abundance of organisms?

66. What two climate variables (along with soil characteristics) seem to play the largest role in determining biome type?

67. How does the Whittaker Biome Diagram explain what we see as we drive to the top of Mt Lemmon or to southern Canada?

29 January 2007, Geology ( Leopold ( Sky Islands

68. How were the Himalayas of Asia formed?

69. Who was Alfred Wegener?
70. For what is Aldo Leopold well known?

71. What did Leopold mean when he wrote that “a mountain lives in mortal fear of its deer”?

72. Briefly, what is Leopold’s land ethic?

73. What was the Costanza reading about? What lessons can we take from that paper?

74. Define ‘externalities’ as used in this lecture.

75. What is a sky island?

76. Why is Arizona so rich with biodiversity?

77. How does 1000’ in elevation alter mean air temperature?
31 January 2007, Sky Islands ( El Nino ( Galapagos

78. Why is the same vegetation type found higher on the south side of the Santa Catalina Mountains as compared to the north side?
79. What lesson can we learn about habitat modification and connectivity by looking at the example of the jaguar?

80. Explain how the El Nino takes place and what some of its effects are.

81. Why is this weather phenomenon named El Nino?

82. How did the Galapagos Islands example bring together El Nino and plate tectonics?
83. Why are male marine iguanas larger than female marine iguanas?

84. Why are iguanas from different islands not all the same size?

85. How many species of lizard feed at sea?
86. During El Nino years, larger marine iguanas tend to die first. Why? 

87. One of the most energetically expensive things that a marine iguana does is excrete salt from nasal salt glands. How is this related to entropy and the 2nd law of thermodynamics?

02 February 2007, Weather ( Ecology

88. How are the ‘great ocean conveyor belt’ and the movie ‘The Day After Tomorrow’ related?
89. What will likely happen to the ‘great ocean conveyor belt’ if all the glaciers on Greenland melt? Why?

90. How do weather and climate differ?

91. What is the general result of the presence of Hadley Cells? How is this related mechanistically to a ‘rain shadow’?

92. What were the main messages from the E.O. Wilson reading you did for class?
93. Define the term ‘Ecology’.
94. What is a ‘keystone species’?
05 February 2007, Kathy Gerst, Biological Invasions and Biological Control

95. How did Kathy define “invasive species”?

96. What are the four categories of ecological impacts of invasive species according to Kathy Gerst?  Can you give one example for each?

97. What is the ‘tens rule’ in the context of invasive species?

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

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

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

101. Please give an example of a biocontrol management strategy that seems to have worked rather well.

102. What is meant by ‘flood regime’?
103. Why do islands tend to respond negatively to introduced species as compared to larger continental biotas?

Primarily from your lab meetings:

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

2. What mechanisms do desert plants use to conserve water?

3. Where are most of the world’s deserts? Why?

4. Would you expect to find more total biomass in the tropics or in a desert?

5. What are the two primary abiotic factors that determine the differences between biomes?

6. Why might a tree in the tropics need to conserve water?

7. What does Ishmael teach about Taker culture?

8. Ishmael…

9. What lessons can we learn from “Cane Toads, an unnatural history”? Why were the toads introduced to Australia? Did they fulfill their intended role?
10. What are the major determinants of an individual’s ecological footprint? Are these determinants the same for a society as a whole?

11. What is the ecological footprint measuring?

12. How many acres are in a hectare? What are the linear dimensions of a hectare?

13. List some specific ways to reduce your ecological footprint.

14. What important changes did Cubans make to their system of food production when they were forced to reduce their use of fossil fuels? 
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