APES Review!

Part I. Interdependence of Earth’s Systems: Fundamental Principles and Concepts (25%)

1. What are the Laws of Thermodynamics (first and second)?

2. Explain why ecologists say that energy flow is one directional, while matter cycles

3. Draw a diagram of the water cycle. Think about how humans have altered this cycle.

4. Draw a diagram of the carbon cycle. Think about how humans have altered this cycle.

5. What is the Gaia Hypothesis and how does it relate to global warming and the missing carbon sink?

6. Draw a diagram of the phosphorous cycle. Think about how humans have altered this cycle.

7. Draw a diagram of the nitrogen cycle. Think about how humans have altered this cycle.

8. What is nitrogen fixation and where does it occur?

9. Describe the process of eutrophication

10. Draw a diagram of the rock cycle. Think about how soil formed.

11. The Earth’s crust is composed of seven large plates that can shift position. Relative to these plates, where are you most likely to find volcanoes? How do mountains form? This would be a good time to review the different types of plate movement.

12. Why are most deserts found at around 30 degrees latitude?

13. Draw a diagram showing the five layers of the atmosphere. Add the following labels: ozone layer, weather patterns, and warmest layer. What gas predominates in the atmosphere?

14. What happens during El Nino? Name one impact that this has on climate in the northern hemisphere.

15. Draw a pyramid of Biomass that includes the following four organisms: trout, algae, minnow, invertebrates. Label each trophic level. If there are 1000 grams of invertebrates in this pyramid, how many grams of trout would you expect there to be?

16. Assume that 150 grams of some toxin has accumulated in the algae in this system. How many grams of the same toxin would you expect to be in the minnows in the system after all of this algae had been passed through two tropic levels? Explain your answer.

17. How might someone justify being a vegetarian based on pyramids like this one?

18. Draw a diagram showing zonation in a lake. Label all layers.

19. What is a limiting factor? What factor generally limits the growth of algae in freshwater environments?

20. What is a niche and how does it relate to the competitive exclusion principle?

21. What is a keystone species? Give one example.

22. Define each of the following types of symbiotic relationships and give an example of each: mutualism, commensalisms, parasitism, predation, and competition.

23. Distinguish between density and diversity. Which is generally considered a better indicator of ecosystem health? Why?

24. Compare and contrast primary and secondary succession. What is a pioneer species?

25. Compare and contrast photosynthesis and cellular respiration. Write the equation for each.

Part II: Human Population Dynamics (10%)

26. Draw the human demographic transition. Explain what is happening in each of the four stages.

27. Draw the approximate age-structure diagrams for the United States and Nigeria. Describe future population trends for each country based on these diagrams.

28. Draw a logistic and an exponential growth curve. Define carrying capacity.

29. Approximately, what is the current world population? How do we expect it to change in the future?

30. Draw a graph showing all three types of survivorship curves. Give an ex. of an organism that follows each the three curves.

31. Given a birth rate of 45 per 1000 people, a death rate of 30 per 1000 people, and 5 immigrations per 1000 people, calculate the growth rates and doubling time.

32. Distinguish between density dependent and density independent factors. Give one example of each.

33. Distinguish between r and k selective selection. Give one example for each.

34. How have countries like China and India dealt with their population problems?

35. What is the current situation with the population in the United States?

Part III: Renewable and Nonrenewable Resources: Distribution, Ownership, Use, Degradation (15%)

36. If an incandescent light bulb used for lighting has an efficiency rating of 5 percent, then for every 1.00 joule of electrical energy consumed by the bulb, how much light energy is produced?

37. A sample of radioactive waste has a half-life of 10 years and an activity level of 2 curies. After how many years will the activity level of this sample be 0.25 curie?

38. What is done with low-level radioactive waste? High-level? Where does the federal government plan to put this waste and why does this concern some people?

39. List the various stages (4) of coal formation and heat and pressure are increased and moisture content is decreased.

40. What types of pollution are associated with burning coal?

41. What constitutes the greatest percent of domestic water use in the United States?

42. What is the tragedy of the commons?

43. What is acid mine drainage and what causes it? Be specific.

44. Rank the following in terms of commercial energy production: coal, natural gas, oil, and nuclear power.

45. Describe two arguments in favor of and one argument against nuclear power production.

46. After the burning of fossil fuels, what is the next largest method of producing electricity (20% of global production)?

47. Define the following: humus, sand, silt, clay, and loam.

48. Draw a soil profile. Label and describe all of the horizons.

49. Describe three reasons why we should preserve biodiversity.

50. Distinguish between the following terms: indicator species, flagship species, umbrella species.

Part IV: Environmental Quality (20-25%)

51. Name and describe three cleaner ways to burn fossil fuels.

52. Name the six types of bulk air pollutants. Study their sources, effects, and how they can be controlled.

53. What causes a thermal inversion?

54. During what parts of the day is air pollution generally the worst? Explain your answer.

55. What is the difference between primary and secondary air pollutants? Give an example of each.

56. What is the global distillation effect?

57. What two important ecological functions are performed by wetlands?

58. What problem resulted from overdrawing surface waters at Mono Lake?

59. What causes thermal pollution? What are the potential effects?

60. How is drinking water treated?

61. Name and describe all three stages of wastewater treatment.

62. Draw a graph showing the effects of a point source of sewage discharge on DO and BOD as you move downstream from the point of discharge.

63. Describe one advantage and two disadvantages of incineration.

64. How are tropical soils different from most temperate soils? How does this relate to the problems associated with tropical deforestation?

65. What factors contributed to the Dust Bowl of the 1930’s in the United States?

66. Name and describe three benefits of pesticides and three problems with pesticides.

67. What happened at Love Canal?

68. Describe the sources and human health effects of lead.

69. Describe the sources and human health effects of mercury.

70. Draw a diagram of a landfill and label all six of the required elements.

71. What is the circle of poison?

Part V. Global Changes and Their Consequences (15-20%)

72. Why is “natural” rain slightly acidic?

73. Define acid rain.

74. What is the hydrogen ion concentration of a pH 4 solution (include units)?

75. What causes acid rain?

76. Name and describe two of the effects of acid deposition on aquatic ecosystems.

77. Name and describe two of the effects of acid deposition on terrestrial ecosystems.

78. How can acid deposition be moderated?

79. What causes ozone depletion? What types of compounds are involved?

80. Where is the “hole” in the ozone layer? Why is it in this location?

81. What are the effects of ozone depletion on human health?

82. How might ozone depletion cause ecosystem level disruptions?

83. What problem(s) are associated with the substitutes that have been developed for CFC’s?

84. Historically, how has the Earth’s temperature changed?

85. Distinguish between the greenhouse effect and global warming.

86. Describe the process of global warming.

87. Name and describe the four major greenhouse gases.

88. What are aerosols and what is their role in global warming?

89. Describe two impacts of global warming on terrestrial ecosystems.

90. Describe two impacts of global warming on aquatic ecosystems.

Part VI. Environment and Society: Trade-Offs and Decision Making (10%)

91. Draw a cost-benefit diagram. Explain how economists would use such a diagram to determine how much a company should pollute. Consider marginal costs and external costs in your answer.

92. Distinguish between conservation, preservation, restoration, remediation, sustainability, and migration.

93. What was the Northwest Forest Plan?

94. Describe the Clean Air Act.

95. Describe the Clean Water Act.

96. Distinguish between RCRA and CERCLA.

97. Describe the Endangered Species Act.

98. What is CITES?

99. Describe the National Environmental Policy Act (NEPA) of 1959.

100. Distinguish between the Montreal Protocol and the Kyoto Protocol.

