Knowledge Survey

Geology 100 Survey of Geology (Geology and Human Affairs)

This is a knowledge survey rather than a test. The purpose of this survey is to serve as a study guide and to help you and the instructor evaluate the change produced in your knowledge by this course. In this knowledge survey, you won't actually try to answer any of the questions provided. Instead, you will rate (on a three-point scale) your confidence to answer the items based on you your present knowledge. Read each question and then respond by clicking the appropriate response button on Web in accord with the following rating.

SURVEY INSTRUCTIONS

Mark an "A" as response ONLY if you feel confident that you can now answer the question sufficiently for graded test purposes. Mark a "B" response to the question if you can now answer at least 50% of it or if you know precisely where you could quickly get the information needed and could return here in 20 minutes or less to provide a complete answer for graded test purposes. Mark a "C" as response to the question if you are not confident that you could adequately answer the question for graded test purposes at this time. These marking of an "A" "B" or "C" will go quickly after you get the hang of responding based on confidence. 

Accurate self-assessment is a practical skill that is more important than even current content knowledge. It is important to make an accurate self-assessment so that you can obtain the best learning enhancement from a knowledge survey. What constitutes a successful response to this survey is an accurate self-assessment, one that neither overestimates nor underestimates the knowledge that you now currently have. Do your best to provide a very honest assessment of your present knowledge. If you mark an "A" or a "B" that states you have significant background to answer a question, you should be confident that if your professor asks you to demonstrate that ability by actually answering the so-designated questions, that you could actually respond for graded test purposes. 

This survey will be given again at the end of the semester. Save/print the survey and refer to the items as we progress through the course in order to monitor your increasing mastery of the material as we proceed through the semester. (Items with GCI at start are items taken from the national Geoscience Concept Inventory. This notation is shown simply so we can track these items easily.)

GOAL 5 Learning Outcomes

1. I can describe the basic methods of science (method of repeated experimentation and method of historical science) and provide one example each of its application.

2. I can pick a single theory from the science represented by this course and articulate its historical development.

3. I am able to answer "What’s a hypothesis?" I can provide two examples of testable hypotheses, and an example of an untestable hypothesis.

4. I can furnish two specific examples that illustrate why it is important to the everyday life of an educated person to be able to understand science.

5. I can offer two current examples of the relationship between physical science and public policy.

6. I can describe an example of how the Earth’s internal heat drives physical processes we can observe at the Earth’s surface.

7. I can produce an example explaining how solar energy drives physical processes we can observe at the Earth’s surface.

8. I can describe the relationship between geologic processes and natural resources used by human society.

9. I can summarize our current understanding of geologic time and explain the meaning of geology as a four-dimensional science.

10. I can explain how an argument may be scientific, but not really be an argument that involves science.

Chapter 1 An Overview of Our Planetary Environment

11. What is geology?

12. What is environmental geology?

13. What makes geology a science?

14. A good applied definition of geology for is as a science of (a)________, (b)___________ and (c)___________

15. What is the range of age estimates for the universe?

16. What is the general age estimate for the solar system’s planets?

17. Name the nine planets of the solar system in order from innermost to outer.

18. Planet Earth is unique. Name ten attributes that make it unlike any other place we know of.

19. GCI 19. The Earth probably has a magnetic field because of: (A) Changes in the composition of the Earth’s crust (B) Gravity (C) Liquid metal moving inside the Earth (D) The Earth’s revolution around the Sun (E) None of the above, the Earth does not have a magnetic field

20. GCI 42. Some people think the Earth has a magnetic field. Which of the following statements do you think provides the strongest evidence for this belief? (A) People would float off into space without a magnetic field (B) People can use the magnetic field to help them navigate (C) The Earth revolves around the Sun because of its magnetic field (D) The Earth rotates about its axis because of its magnetic field (E) None of the above, the Earth does not have a magnetic field

21. Name in order of abundance the five most abundant elements in the solid earth crust.

22. Page 9 and 10 of your text provides a short description of “Geology and the Scientific Method.” Where did the idea of “falsification” come from? 

23. When someone says “It’s only a theory…” or “I have a theory…” what does this imply about the speaker’s understanding of the term “theory?”

24. Examine Figure 1.11 on page 11 of your text. What method of science produced the caption for that figure?

25. Your book states that Earth’s oceans once did not exist. Where did the oceanic waters come from? 

26. Your book states that Earth’s atmosphere once did not exist. How did the we end up with our present atmosphere made largely of oxygen and nitrogen?

27. What evidence in the rocks suggests that Earth’s early atmosphere was unlike that of our modern atmosphere?

Understanding Change through Time
28. . GCI1 Some scientists claim that they can determine when the Earth first formed as a planet. Which technique(s) do scientists use today to determine when the Earth first formed? Choose all that apply. (A) Comparison of fossils found in rocks (B) Comparison of different layers of rock (C) Analysis of uranium and lead in rock (D) Analysis of carbon in rock (E) Scientists cannot calculate the age of the Earth

29. GCI 4. Which technique for determining when the Earth first formed as a planet is most accurate? (A) Comparison of fossils found in rocks (B) Comparison of different layers of rock (C) Analysis of uranium and lead in rock (D) Analysis of carbon in rock (E) Scientists cannot calculate the age of the Earth

30. GCI 23. If you could travel back in time to when the Earth first formed as a planet: What would the Earth look like? (A) The Earth would be mostly covered with water (B) The Earth would be mostly molten (C) The Earth would be mostly covered with ice (D) The Earth would be mostly rocky

31. GCI 26. If you could travel back in time to when the Earth first formed as a planet: What type(s) of life do you think you might encounter? (A) There would be no life on Earth (B) Simple, one-celled organisms (C) Animal and plant life in water, but none on land (D) All types of life in water and on land, except people (E) All types of life in water and on land, including people

32. GCI 36. Which of the following statements do you think best describes the relationship between people and dinosaurs? (A) People and dinosaurs co-existed for about five thousand years (B) People and dinosaurs co-existed for about five hundred thousand years (C) Dinosaurs died out about five thousand years before people appeared on Earth (D) Dinosaurs died out about five hundred thousand years before people appeared on Earth (E) Dinosaurs died out about 50 million years before people appeared on Earth

33. GCI 60 If you could travel back in time to when the Earth first formed as a planet: How big would the Earth be? (A) The Earth would be smaller than it is today (B) The Earth would be larger than it is today (C) The Earth would be the same size as it is today

34. GCI 63. How big was the planet Earth when dinosaurs first appeared? (A) Smaller than today (B) Larger than today (C) Same size as today (D) We have no way of knowing

35. GCI 44. If you could travel millions of years into the future, how big would the planet Earth be? (A) Smaller than today (B) Larger than today (C) Same size as today (D) We have no way of knowing

36. GCI 68. If you could travel back in time to when the Earth first formed as a planet: How many years back in time would you have to travel? (A) 4 hundred years (B) 4 hundred-thousand years (C) 4 million years (D) 4 billion years (E) 4 trillion years

37. Besides age, other qualities of change through time need consideration. Pick a single geologic process and explain its qualities of age, pattern, rates, order, frequency, magnitude, and duration. 

38. What’s a fractal pattern, and why is understanding it important in geology?

39. Name in order from oldest to youngest the established time periods and eras of the geologic time scale.

40. What is the most commonly used indicator to determine the specific geologic time period in which a sedimentary rock was deposited?

41. Distinguish between absolute and relative dating methods. 

42. What was the first absolute date published for age of Earth, who published it, what was the age, and on what was it based?

43. The following contributed to our concept of deep time: Nicolaus Steno (Neils Stensen) (1669) William Smith (1769-1839), Baron Georges Cuvier (1769-1832) James Hutton (work of 1795) Charles Lyell (1797 - 1875), Charles Darwin (work of 1859), William Thomson (Lord Kelvin - work in 1897), John Joly (work of 1908), Thomas Chamberlin (work of 1899 - 1909), Madame Curie (1867 - 1934), Bertram B. Boltwood (work 1905 - 1909), Stephen Jay Gould (work 1972 –2000). In a 500-word essay that includes all of the names, summarize why their contributions were essential for allowing the discovery of deep time and understanding change through deep time.If we placed all of Earth’s history on a 24-hour scale and held a part beginning at midnight, what time would humans arrive at the party?

44. What is meant by "uniformitarianism?"

45. Contrast the concepts of "catastrophism," "gradualism," and punctuated change

46. Numerical dating of rocks is based mostly on… A. radioactive decay of unstable isotopes B. superposition of sediment layers C. weathering of igneous rocks D. interpretation rock relationships E. guesswork

47. Relative dating principles tell us that… A. the oldest rock in the world is 4.6 billion years old B. radioactive decay is based on the half life of an isotope C. the Earth is older than the moon D. in a sequence of sedimentary rocks, the layer on the bottom is the oldest

48. The population of the world doubles about every A. 3800 years B. 380 years C. 38 years D 3.8 years E 38 months.

49. If Earth’s population (currently at about 6 billion) is at about 50% of the planet’s capacity to maintain it. Barring any change in the current growth/death trend, how long should we have before our population exceeds the planet’s capacity to support us?

50. Explain why the situation existing at a 50% carrying capacity would convey no sense of a problem or urgency to “common sense” observation.

Chapter 2 Rocks and Minerals (Earth Materials)

Basic Chemistry
51. The name of the anion expressed as CO3-2 is______

52. The name of the anion expressed as SiO4-4 ______

53. An atom has 19 protons, and 20 neutrons. How many electrons does it have?. Calculate the atomic number and weight of the atom. Consult the periodic table and identify the element. 

54. T or F The atomic number of an element is derived from the number of protons in the nucleus.

55. T or F The atomic mass of a neutron, proton and electron are 1 mass unit each.

56. T or F The innermost shell of an atom is the K shell.

57. T or F Every atom of an element has the same number of neutrons.

58. T or F The force that causes elements to join is the tendency to fill the outermost shell with electrons.

59. T or F Over 99% of Earth’s crust can be accounted for with just a dozen elements.

60. Two atoms of an element that have different atomic weights are called _________________ of that element.

61. The bond type that occurs between silica and oxygen is primarily a _________________ bond.

62. The bond type that accounts for the luster of pyrite is _______________________.

63. How many valence electrons does Mg have?

64. Is calcium more likely to make ionic or covalent bonds?

65. The symbol for silicon is Si. Is it more likely to make ionic or covalent bonds?

66. The formula for the mineral calcite is CaCO3. Calculate the weight percent of carbon in calcite.

67. Draw a water molecule and explain why water has a strong ability to dissolve substances

68. Consider two substances held together by two kinds of bonds (ionic and covalent). Which substance is most likely to be soluble in water? Why?

Rocks and Minerals
69. What defines a “mineral” in the geological sense as contrasted with the use of the term “vitamins and minerals?”

70. GCI 66. Are rocks and minerals alive? (A) Yes, rocks and minerals grow (B) Yes, rocks are made up of minerals, and minerals are analogous to plant cells (C) Yes, rocks and minerals are always changing (D) No, rocks and minerals don't reproduce (E) No, rocks and minerals are not made up of atoms

71. GCI 61What does "density" refer to? (A) How thick something is (B) How quickly particles are moving inside something (C) How much material exists in a space (D) The amount of air contained within a material (E) How slowly liquids move

72. Name two common minerals found in igneous rocks.

73. Name two common minerals found in sedimentary rocks that are not common in igneous rocks.

74. Name two common minerals found in metamorphic rocks that are not common in either sedimentary rocks or igneous rocks.

75. GCI 43. Why is this rock hard? 
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(A) The Sun baked the material in the rock, causing the material to harden (B) Water flowing over the material in the rock exerted pressure, causing the material to harden (C) The material in the rock was buried, causing the material to harden (D) Water mixed with the material in the rock, causing the material to harden.

76. Name in decreasing order of abundance the most common minerals in sedimentary rock.

77. GCI 50. Since the initial formation of the Earth: (A) The rocks at the Earth's surface have generally cooled (B) The rocks at the Earth's surface have generally warmed (C) The rocks at the Earth's surface have stayed about the same temperature.

78. GCI 56. Where are volcanic rocks found? (A) Mostly on islands or in the ocean (B) Mostly near the equator (C) Mostly on the edges of continents (D) On islands, in the ocean, near the equator, or on the edges of continents only (E) Almost anywhere

79. How do chemical sedimentary rocks differ from clastic sedimentary rocks? A. chemical sedimentary rocks are made of chemical elements, while clastic are not B. clastic sedimentary rocks are held together by covalent bonds, while chemical sedimentary rocks are held together by ionic bonds C. components of clastic sedimentary rocks are transported as visible pieces, while those of chemical sedimentary rocks are not D. clastic sedimentary rocks are composed of materials derived from preexisting rocks while chemical rocks are not.

80. Explain with specific examples how one can distinguish between igneous, sedimentary and metamorphic rocks.

81. Identify five common rocks found in the Pocatello area.

82. What is asbestos?

83. Two controversies surround the asbestos hazard: (1) it's nothing more than a very expensive bureaucratic creation, or (2) it is a hazard that accounts for tens of thousands of deaths annually. What is the basis for each argument?

84. Which side of the two controversies expressed above has the best current scientific support?

85. Contrast the water cycle with the rock cycle in terms of their driving forces and temporal characteristics.

Chapter 3 Plate Tectonics

86. Tectonic plates typically move about as fast as A. freight trains (Union Pacific) B. swallows (European, not African) C. sea turtles D. finger nail growth E. a Detroit Tigers baseball game for a Tigers fan

87. Why was it necessary to understand the principles of original horizontality, superposition and crosscutting relationships before we could begin to compose the theory of plate tectonics?

88. What happens when one continent is forced under another? A. volcanism B. mountain building C. divergence D. hot spot initiation E. holy war

89. Where is there an active continent-continent convergent boundary? A. Himalayas B. Appalachians C. Andes D. Japan E. East Africa

90. Where is there an active divergent plate boundary? A. Himalayas B. Appalachians C. Andes D. Japan E. East Africa.

91. Which of the following is not along a hot spot track? A. Hawaii B. Andes C. Snake River Plain D. Midway Island E. Yellowstone Park

92. GCI 58. Why do tectonic plates move? (A) The eruption of underwater volcanoes pushes the tectonic plates (B) Currents in the ocean push against the tectonic plates (C) Earthquakes push the tectonic plates (D) Material is moving beneath the plates (E) Magnetism moves the tectonic plates

93. What type of plate boundary dominates southern and western California? A. divergent B. continent-continent convergent C. transform D. subduction zone E. I’m not sure, but it was probably decided through voter petitions

94. I was a warrior--twice wounded in battle and a global adventurer and explorer. I set aeronautical records in balloon travel. Jacques Cousteau and Columbus had nothing on me. I traveled more and saw more than any score of scientists usually see in their lifetimes. Although I was a meteorologist, I was fascinated by that jigsaw appearance of the continents--how they seemed to fit together. I assembled massive evidence from geophysics, physical geology, paleontology and paleoclimatology to show how and when movement of continents had occurred. My theory was not taken seriously in my lifetime, especially not in America and England. It was tremendously painful to KNOW yet not be heard or believed! I eventually died in exploration--during a blizzard in Greenland on my 50th birthday--I could not have chosen to live life any less fully." This quote could best describe the life events of A. Samurai Jack B Stephen Jay Gould C. Harry Hess D. Alfred Wegener E. J. Tuzo Wilson.

95. "I took an overwhelming amount of data on topography, geology, and earthquakes and began to produce an expanded theory to include a combination of rigid plates and mobile belts. I recognized that the ocean basins have opened and closed several times and that the process can be described as an evolutionary sequence. The adventurer and explorer who proposed drifting of continents was right. A huge serving of crow is being placed before those who laughed at him." This quote could best describe the life events of A. Douglas McArthur B Stephen Jay Gould C. Harry Hess D. Alfred Wegener E. J. Tuzo Wilson.

96. In under 500 words, describe how the contributions of all of the following were needed to achieve the current theory of plate tectonics: 1. Thales of Miletos (600 BC), 2. Aristotle (384 - 322 B.C.), 3. Nicolaus Steno (Neils Stensen) (1669), 4. William Smith (1769-1839), 5. Baron Georges Cuvier (1769-1832), 6. James Hutton (work of 1795), 7. Charles Lyell (1797 - 1875), 8. Charles Darwin (work of 1859), 9. William Thomson (Lord Kelvin - work in 1897), 10. John Joly (work of 1908), 11. Thomas Chamberlin (work of 1899 - 1909), 12. Madame Curie (1867 - 1934), 13. Bertram B. Boltwood (work 1905 - 1909), 14. Alfred Wegener (work in 1912 - 1924), 15. Arthur Holmes (work of 1920s - 1930s) 16. Harry Hess (work in mid 1960's), 17. J. Tuzo Wilson (work in mid 1960's), 18. Fred Vine (Work in mid 1960's), 19. John Dewey (work in early 1970's), 20. Niles Eldredge and Stephen Jay Gould (1972 –2000)

Chapter 4 Earthquakes 

97. What is an "epicenter" of an earthquake?

98. What is the "focus" of an earthquake?

99. What two major areas of the world are known for extremely advanced knowledge in planning and designing against earthquake hazards?

100. What are "aftershocks?" How long after an earthquake might they pose a danger?

101. How do geologists specify whether a fault is active or inactive?

102. Why are kitchens particularly hazardous areas during earthquakes?

103. Why is it preferable to experience an earthquake in a dry season?

104. Why is it preferable to experience an earthquake during a warm season?

105. From the following four causes of damage (a—ground shaking; b—surface rupture; c—ground failure; d— tsunamis) give the one most likely to be responsible for the following: A. landslide, B. being bopped on the head by a falling brick, C. being buried alive, D. the drowning of Bob, the beachcombing dog, E. Sara the Triceratops (star of The Land Before Time) being separated from her family by an immense chasm, F. the northbound lane of Main Street becomes 3 ft. higher than the southbound lane, G. a visible lineament appearing on the earth's surface along a fault line, H. buildings sink and settle in a muddy quagmire, I. the destruction of several blocks of Crescent City, CA in 1964

106. Why are land use planning and building codes the most effective defense against earthquake damage? 

107. In 1975, China's earthquake prediction program received a great deal of attention because it had the greatest success ever in saving lives by predicting an earthquake. Why did the program's luster diminish just a couple of years later? A. It was discovered that they had exaggerated the number of lives saved by the prediction B. It was discovered that they hadn't actually predicted the earthquake--it just happened that the town was nearly empty because of a nearby farming festival when the earthquake hit C. A prediction was not issued for a subsequent disastrous earthquake D. they had "insider information" that an earthquake was about to happen.

108. What is the difference between the Richter Magnitude Scale and the Mercalli Intensity Scale? A. Richter measures damage; Mercalli measures energy release B. Richter measures wave refraction; Mercalli measures wave reflection C. Richter measures P wave velocity; Mercalli measures S wave velocity D. Richter locates epicenter; Mercalli locates focus. E. Richter measures energy release; Mercalli measures effects F. Richter is used only in Germany; Mercalli is used only in Italy

109. The Richter scale was not devised until 1934, yet tables in books give magnitudes of earthquakes as early as 1755. How can this be?

110. In the winter of 2003, a structural engineer’s report indicated that Washington School, located several blocks north of the ISU campus, would not be strong enough to withstand major shaking in an earthquake. It was thus suggested that Washington School might be closed. Imagine that you are a concerned parent of a Washington School student. You don’t want the building to collapse on your child, but you love the notion of a neighborhood school and want it to remain open if possible, without endangering the students and teachers. So, you decide to look into the question of earthquake shaking. Describe the information you would need to know to determine the potential level of earthquake shaking at Washington School. Discuss why you need each type of information and how you might go about gathering that information.
111. GCI62. Which one of the following is most closely related to events that cause large earthquakes? (A) The construction and demolition of buildings (B) Weather (C) Bombs being dropped during a war (D) Continents moving (E) Changes in the Earth’s core

112. Refer to the map below, which shows Mercalli intensity values (on I-XII scale, with XII being the strongest shaking and effects) for a major earthquake. The map represents an area approximately 200 km across. The epicenter was located where? A. near the X label in the center of the diagram B. somewhere between the VII and VIII zones C. in the small IX zone near the outer edge D. on the opposite side of the Earth.
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113. Refer to the map above again. Why do the two small areas, labeled IX and X, appear in the intensity VI ring? A. they represent second and third epicenters B. they represent areas of substrate that increased shaking C. they represent areas of plastic deformation D. they represent areas of brittle deformation.

114. Why are tsunamis a more frequent threat to the Pacific Coast of North and South America than to the Atlantic Coasts?

115. Where are you best off when a tsunami arrives? A. on your boat in the harbor, so you don't get blasted by the waves B. on your boat at sea, where the waves are lower C. on the beach, so you can see the wave coming D. in your beachfront house, which a tsunami would never knock down E. running like h____ from the beach, toward Lincoln, Nebraska F. heading anywhere but Lincoln, Nebraska, giving thanks you live in a more exciting place than that.

116. What causes most tsunamis?

117. What design was used to “wave-proof” a hotel constructed at Hilo?

118. Why don’t all large earthquakes cause tsunamis?

119. How frequently do tsunamis 10-15’ high occur?

120. Do mega-tsunamis ever strike the western U.S? What evidence do we have?

121. What country suffers the most casualties from tsunamis?

122. About how many people died in the Indian Ocean earthquake (Sumatra-Andaman earthquake) on December 26, 2004?

123. Why was this tsunami so devastating?

124. How often can we expect such tsunami events to occur?

Chapter 5 Volcanoes

125. What damage is caused by volcanic ash?

126. Name three gasses emitted by volcanoes. Which one is most abundant?

127. What criteria are used to predict volcanic eruptions?

128. Why do people live near volcanoes?

129. What is meant by the term, "pyroclastic?"

130. Contrast "caldera" with "lava dome."

131. What are the most serious hazards caused by volcanoes?

132. What is the value of geologic mapping and dating of volcanic deposits in dealing with volcanic hazards?

133. How does one obtain information about the volcanic hazards present in a given area?

134. What causes volcanoes to explode?

135. GCI 18. A large, ashy volcanic eruption occurs in Europe. Which effect would this eruption have on the air temperature near the Earth's surface one year later? (A) Volcanic eruptions do not affect air temperature (B) Only the air in Europe would be warmer (C) Most of the Earth's air would be warmer (D) Only the air in Europe would be colder (E) Most of the Earth's air would be colder

136. GCI 69. Why did you choose your response to #136? Choose all that apply. (A) Volcanoes are hot. (B) Volcanoes generally occur in warm climates. (C) Volcanoes take heat out of the air. (D) Material from the volcano would go into the atmosphere. (E) Volcanic eruptions generally don't occur in Europe.
137. Why have lahars been such a major hazard in the years following the 1991 Pinatubo eruption? 

138. The ejection into the upper atmosphere of large quantities of volcanic ash and other volcanic ejecta (including aerosols—fine liquid droplets) occasionally causes temporary, but substantial climatic cooling. What specific component of aerosols seems most influential in such cooling.

139. You are on vacation at Mt. Rainier, a composite volcano in the Washington Cascades. You and your companions begin to hear rumbling and see a small amount of ash rise from the crater. Your companions hope to see an eruption and don't want to leave the area. Two of them said they were in Hawaii last year when the volcano Kilauea erupted, and it was really neat! They point out that lava flows are easy to avoid and that since you are 2 miles from and 4,000 feet below the summit, you are out of the hazard zone. a) Disclose your action plan and your reasons for your decision.

140. How does understanding of fractal patterns provide awareness of risk to cities in the Cascade Range?

141. GCI 51. Which of the following responses best summarizes the relationship between volcanoes, large earthquakes, and tectonic plates? (A) Volcanoes are typically found on islands and earthquakes typically occur in continents. Both volcanoes and large earthquakes occur near tectonic plates. (B) Volcanoes and large earthquakes both typically occur along the edges of tectonic plates. (C) Volcanoes mostly occur in the center of tectonic plates and large earthquakes typically occur along the edges of tectonic plates. (D) Volcanoes and large earthquakes both typically occur in warm climates near tectonic plates. (E) Volcanoes, large earthquakes, and tectonic plates are not related, and each can occur in different places.

142. Do earthquakes cause volcanoes?

143. What is the cause-effect and systems’ relationship between volcanoes and earthquakes?

144. What do the Hawaiian Islands and the Snake River Plain have in common?

145. Refer to the diagram below showing the eastern Snake River Plain region and the locations of large, rhyolite volcanoes buried beneath the plain. With the youngest large volcano lying at Yellowstone Park, what is the direction of plate motion? A. northeast to southwest B. southwest to northeast C. north to south D. east to west 
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Chapter 6 Streams and Flooding

146. Why is understanding of fractal patterns essential to understanding flood risks?

147. What is a recurrence interval and why do logrhythmic plots of magnitude and frequency plot on straight lines?

148. Name two mechanisms through which natural dams can be built without human involvement.

149. When and where was the first major human-made dam built?

150. When was the first dam built on a major river in the U.S. and what inspired its construction?

151. What is the role of ice in flooding?

152. Despite massive investments in locks, dams and levees, the U.S. losses from major floods have increased in dollar losses exponentially since major government flood control programs were initiated. Why?

153. Distinguish in both magnitude and change through time, the difference between flash floods along a small tributary and riverine floods along a major stream.

154. Explain what is meant by the "100-year flood" and the "base flood elevation?"

155. Where can you obtain a flood insurance rate map (FIRM) that covers the location of your home?

156. Since major flood controls were engineered on the Mississippi River, major floods have crested at successively higher elevations with time? What's happening? 

157. Explain how a Hjulstrom diagram can be used to anticipate flood velocities in a flood plain.

158. Why do reservoirs have much shorter lives for retaining water than do natural lake basins?

159. Name one famous dam failure in Idaho.

160. Loss of life from floods in developed countries is many times less than that of undeveloped countries. What accounts for the vastly greater impacts?

161. Examine the diagram below, showing a meandering river channel. At which location (A-E) would it be best to build your house to be safe from meander growth/migration?
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162. How are groundwater and surface water intertwined on the Snake River Plain? A. the Snake River loses water to the eastern Snake River Plain aquifer by infiltration through the river bed B. the eastern Snake River Plain aquifer is completely unconnected from the Snake River, so they really aren’t intertwined at all. C. the Idaho Department of Water Resources has always considered the two systems as intricately linked together D. the eastern Snake River Plain aquifer contributes water to the Snake River at Thousand Springs, near Twin Falls E. flood irrigation using river water has reduced the amount of water in the aquifer

163. What was the principal cause of the 1997 flood on the upper Snake River? A. record snowpack and late spring rains B. urban development C. agricultural runoff D. mismanagement of flood control dams E. diversion of water for irrigation.

Chapter 7 Coastal Zones and Processes

164. Why are some beaches sandy in summer and rocky in winter? 

165. GCI 34. What causes most of the waves in the ocean? (A) Tides (B) Earthquakes (C) Wind (D) Tsunamis

166. What causes longshore currents?

167. Sketch a breakwater and show the configuration of the shore after its effects are developed.

168. What is a barrier island, and what are its attributes in terms of materials, processes and change-through-time?

169. At what water depth do normal waves cease to move much sand toward the beach zone?

170. Explain by diagram: stack, tombolo, wave-cut bench.

171. What is the primary cause of beach erosion?

172. What is a "wetland?" Give three properties that give wetlands importance.

173. In a coastal storm, what kind of vegetation (native or introduced) would likely better preserve a coast and survive a major storm?

174. Contrast the mechanisms that cause tsunamis and storm surges.

175. Which are more destructive—tsunamis or storm surge?

176. T or F When water levels rise, coastal erosion decreases.

177. T or F Construction will produce no changes to a beach other than at the site actually developed.

178. Consider three situations (a) zoning beach areas out of development: (b) designing a properly constructed beach home and (c) procuring insurance for a coastal home. Give an example in which each of the above would be the most socially responsible action.

179. Evaluate the statement: "Engineered structures designed to protect a coastal environment may end up destroying or devaluing that same environment."

180. Evaluate the statement as it pertains to shorelines: "Design and building in accord with natural processes is by far cheaper than overwhelming a perceived problem with technology."

181. Evaluate the statement: “I live in Idaho, so what occurs on coasts doesn’t affect me at all.”

Chapter 8 Mass Movements +(Subsidence - not in Chapter 8)

182. Name the energy (ies) that ultimately produce(s) the movements of mass wasting.

183. How does mass wasting differ from soil erosion? A. water is involved in soil erosion, but not in mass wasting B. soil erosion can only happen on the steepest slopes, while mass wasting can happen anywhere C. mass wasting occurs only in heavily populated areas D. mass wasting is driven by the weight of the material mass itself, while soil erosion is caused by flowing water E. soil erosion only happens in Lincoln, Nebraska.

184. What is the range of speeds of movement expected during mass wasting on this planet?

185. Which of the following can contribute to landslide problems? A. Sedimentary layers parallel to a slope B. Foliation in metamorphic rocks C. Alternation of clay and sand beds D. All of the above. E. None of the above. All of these situations sound peachy to me!

186. What is meant by "factor of safety?"

187. What constitutes the natural resisting forces to mass movements? 

188. Do humans cause landslides? If so, how?

189. Explain how permafrost threatens structures placed on it.

190. What is the role of water in mass wasting?

191. You own a beautiful hillside home in southeastern Idaho and want to keep it on the hillside (you lost your sense of true adventure when you graduated from high school, sadly enough). Under current conditions, the hillside is stable with respect to landslides. The 100-acre plot of land above you has just been sold to a developer who intends to build a subdivision of large homes on 4-acre lots, each with a half-acre duck pond. The underlying bedrock consists of a sequence of tilted sandstone and shale layers. a) Discuss whether you have reason to express concern about this development, or whether you should just keep your mouth shut and let the developers exercise their private property rights. Describe in detail why this situation may or may not be hazardous in terms of mass wasting. b) Finally, assuming the development is to proceed, discuss measures you could insist upon to maintain the safety of your property.
192. Name three kinds of mass wasting that are important in the Pocatello area

Subsidence (See posted notes on WebCT)
193. What are the annual damages in dollars caused by subsidence? How much of this is caused by karst sinkholes?

194. If you are a prospective homeowner, what precautions would you take to protect yourself against losses from subsidence?

195. What is hydrocompaction?

196. How does groundwater withdrawal produce subsidence?

197. What is "permafrost?"

198. T or F: Sinkholes are associated with karst topography

199. T or F: The locations of old mines are all well-known

200. T or F: The federal government will pay for repair of your home if it sinks into a coal mine

201. Why rock types are commonly associated with subsidence?

202. What geologic factors conducive to subsidence are found in Idaho?

Chapter 9 Geology and Climate

Glaciers

203. What are erratics? Where are some to be found in New York City?

204. How thick is the ice on Greenland? What is surprising about the topography beneath Greenland's ice cap?

205. How do glaciers move, and how is this movement related to the changes that occur in the crystals of ice with depth in the glacier?

206. How do glaciers cut grooves in solid rock?

207. Where in North America did the great ice sheets originate? How do we know this location?

208. Give a brief explanation for what we believe causes "ice ages."

209. How much of the known land surface was covered with ice during the ice ages; how long ago was the most recent coverage, and what percent of North America was beneath ice?

Deserts

210. How do we know that the Sahara was once a land with green forests and flowing rivers. How long ago was this?

211. What are "dry belts?"

212. What causes dry belts?

213. What qualifies an area as a "desert?"

214. Explain three conditions that can produce deserts on our planet and give a geographic example of each.

215. What is an arroyo?

216. Are there any alluvial fans near Pocatello?

217. Is there any loess in Pocatello?

218. Where are the bulk of loess deposits in the U. S. today?

219. Explain by diagram the major circulatory patterns of Earth’s atmosphere.

220. What does the present extent of glaciers have to do with the extent of deserts in the dry belts?

221. Are the deserts presently expanding or shrinking? Give specific evidence for your answer.

222. What are “ventifacts?”

223. What is loess, and how did it affect earthquake fatalities in China in the early 1900s? 

224. How do glaciers cut grooves in solid rock?

225. Are the deserts presently expanding or shrinking? Give specific evidence for your answer.

226. GCI 32. What is the connection between clouds and rain? (A) Clouds are empty, and fill up with water. When the clouds are full, it rains (B) Clouds are empty, and fill up with water and other things, like pollution or minerals. When the clouds are full, it rains (C) Clouds are empty, and fill up with water. When the clouds get too heavy, it rains (D) Clouds are made up of water, and when the temperature gets high enough in the cloud, it rains (E) Clouds are made up of water, and when the temperature gets low enough in the cloud it rains

227. We can’t actually time-travel to past climates, so explain three sources of information we can use to deduce what these climates were like.

228. Has “global warming” occurred without human influence? If so, how do we know this?

229. What is the best evidence that variations in the Earth's orbit control the glacial cycles? A. The cycles recorded in the marine oxygen isotope record (in shells of small marine critters) match the cycles of changes in the Earth's orbit over the last two million years B. The Antarctic carbon dioxide record matches the temperature record. C. The pollen record from lakes at throughout North America shows warming over the last 12,000 years. D. I read it in the National Enquirer, so it must be true. E. All of the above, except it was really in the Weekly World News

230. What is the principal characteristic of an El Niño “event”? A. trade winds blow strongly to the west across the Pacific Ocean B. Idaho is extremely wet C. warm water moves from the western Pacific to the eastern Pacific D. Indonesia and northern Australia are very rainy E. climate forecasts are particularly inaccurate.

231. How does the atmosphere function to protect life on earth?

232. Why can we refer to wind as a "heat-driven engine?"

Chapter 10 Ground Water and Radon

233. GCI 59. What is groundwater? (A) All liquid water that resides beneath the Earth’s surface (B) Muddy mixture of water and dirt that lies beneath the Earth's surface (C) Only the water found in underground lakes and rivers that is clean enough to drink (D) Only water that is moving beneath the Earth's surface (E) Only water that is stationary beneath the Earth's surface

234. Distinguish between (a) porosity; (b) permeability, and (c) hydraulic conductivity.

235. What is “Darcy’s Law?”

236. The following best describes “groundwater mining:” A. recharge occurs faster than pumping can keep up with it B. water is pumped from a spring, which is a groundwater discharge area C. water is lost from the aquifer by evaporation D. more water is pumped from the aquifer than enters by recharge E. in deep shafts, with drills, dynamite, and very clean miners.

237. Explain how increasing each of the following affects groundwater rate of flow: aquifer porosity, aquifer permeability, hydraulic head.

238. Classify the following as generally A, aquifers or B, aquicludes: sandstone, shale, limestone, basalt.

239. Explain how a cone of depression forms around a well.

240. What are some common ways to contaminate one's own domestic well?

241. Explain by diagram: confined aquifer, unconfined aquifer, and perched water table.

242. What governs the locations of most springs?

243. What dissolved ions are most common in natural waters?

244. What is one reason for the big legal conflict over water on the Snake River Plain? A. There is not enough water in dry years to satisfy all of the water rights B. The increase in groundwater pumping has increased surface water flows C. Groundwater users were the first users, so their water rights have priority D. Everybody loves lawyers and wants them to prosper.

245. The water table in the Lower Portneuf aquifer at Pocatello has dropped rather dramatically in the past few years. Why? A. more water is being pumped from the aquifer than is entering from precipitation B. excess snowmelt has entered the aquifer in the Mink Creek area C. contamination has entered the aquifer from the landfill area D. the Portneuf River is losing water to the aquifer E. Gophers— it’s gotta be the gophers.

246. Explain how the unique characteristics of Earth permit a "water cycle" whereas this cycle may not exist on other planets.

247. What two states have the largest groundwater withdrawal volumes for irrigation?

248. The Colorado River Basin case study on page 249 illustrates a case study about water use problems. Assume you have the empowerment to decide the issue. How would you resolve this? 

249. The Ogallala Aquifer case study on page 250 illustrates a case study about water use problems. Assume you have the empowerment to decide the issue. How would you resolve this? 

Radon
250. What is “radioactivity?”

251. How does radon enter a building?

252. What physiological damage is caused by radon?

253. GCI 21. Some people say that radioactivity is a process that sometimes occurs on Earth. Which of the following statements about radioactivity do you think are true? Choose all that apply. (A) Radioactivity only occurs if carbon is present (B) Radioactivity cannot occur at the Earth’s surface, although it can occur in the atmosphere (C) Radioactivity can only be created by people, such as in nuclear power plants (D) Half-life is a measure of how quickly radioactivity decreases (E) Half-life decays away and eventually disappears

254. The following are common rock and soil materials. Label in the Radon column as "H" for producing high amounts of radon gas or "L" for producing low amounts of radon gas
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255. EPA has provided "risk levels" based on numbers of people who should get lung cancer at a given radon level of so many pCi/L. This risk chart has been released to the public; what is the basis for the risks stated?

256. Is it possible for a rock low in uranium to yield a soil that will be a fairly rich source of radon gas?

257. An argument can be made that the "radon hazard" is merely an overblown issue created by bureaucrats. What is the basis for this argument?

258. An argument can be made that radon is a health hazard. What is the basis for this argument?

Chapter 11 Soils (and weathering)

259. Give two examples each for chemical and physical weathering.

260. Explain how chemical weathering is related to climate.

261. GCI 67. If you put a fist-sized rock in a room and left it alone for millions of years, what would happen to the rock? (A) The rock would almost completely turn into dirt (B) About half of the rock would turn into dirt (C) The top few inches of the rock would turn into dirt (D) The rock would be essentially unchanged.

262. In general, rock is worn away on Earth's surface at the rate of (A) about 1mm/yr. (B) about 1mm/decade. (C) about 1mm/century (D) about 1mm/1000 yrs. and (E) About 1mm/10,000 yrs. 

263. GCI 45. Which of the following can be caused by wind? Choose all that apply. (A) Movement of tectonic plates (B) Waves (C) Earthquakes (D) Mountain-building (E) Erosion

264. GCI 48. Which of the following are considered common mechanisms for weathering and erosion? Choose all that apply. (A) Wind (B) Rain (C) Earthquakes (D) Volcanoes (E) Rivers

265. How can we distinguish between residual and transported soil?

266. Explain the role of water as an agent of chemical weathering, physical weathering, transportation, and selective deposition. Use diagrams where helpful.

267. List in order of importance the primary factors that determine the rate of gully erosion of soil.

Expansive (swelling) soils (see WebCT notes)

268. What are expansive soils, and what reactive mineral substances are involved?

269. Name three characteristics that an established residential development might exhibit that result from swelling soils.

270. What is a clay mineral, and what particular clay minerals produce swelling soils?

271. Why do some clay minerals swell whereas others do not?

272.  What characteristics of soils might indicate presence of swelling soils during a site evaluation?

273.  Are swelling soils randomly distributed, or is their distribution systematic?

274. Where would you find maps of swelling soils in order to assess home sites?

275.  If one purchases a home in an area with some soil swell potential, is it possible to maintain the home so that it retains its normal useful life?

276. How can you tell hydrocompaction damage from swelling soil damage in an existing neighborhood?

Acid (mine) drainage.

277. What three major Earth materials must combine to produce acid drainage?

278. When iron combines with sulfur to make pyrite in brackish wetlands what is the source of the iron, the source of the sulfur, and what agent helps the iron and sulfur combine?

279. Distinguish between reclamation, revegetation and restoration.

280. Name two plants (common names are o.k.) that are effective in removing heavy metals from water.

281. Evaluate the statement: " Treating acid drainage by neutralizing it with a chemical base will pretty much take care of the problem."

282. In what type of sedimentary rocks would we be likely to find pyrite?

Chapter 12 Mineral and Rock Resources
283. What do we call a metallic mineral deposit that can be mined at a profit? A. Gold! B. a mineral resource C. a vein D. ore E. an industrial mineral 

284. What do we call a non-metallic mineral deposit that can be mined at a profit? A. Gold! B. a mineral resource C. a vein D. ore E. an industrial mineral

285. Aluminum ore comes primarily from A. seawater B. magmatic concentration C. hydrothermal concentration D. evaporation E. residual weathering accumulations

286. Iron ore comes primarily from A. seawater B. magmatic concentration C. hydrothermal concentration D. evaporation E. residual weathering accumulations

287. Copper ore in Cyprus and the Andes comes primarily from A. seawater B. magmatic concentration C. hydrothermal concentration D. evaporation E. residual weathering accumulations

288. Magnesium ore comes primarily from A. seawater B. magmatic concentration C. hydrothermal concentration D. evaporation E. residual weathering accumulations

289. Gypsum for wall board primarily from A. seawater B. magmatic concentration C. hydrothermal concentration D. evaporation E. residual weathering accumulations

290. How are placer gold deposits formed? A. Gold is eroded from a vein and concentrated in river sediments B. Volcanic heat circulates hot acidic water and concentrates the gold in veins C. Gold is concentrated in fluids left over after crystallization of a magma D. Gold is leached by cyanide solutions in a smelter E. Gold is created from lead by alchemists.

291. Why are so many mineral deposits, including gold, found in old volcanic terrains? A. Volcanic rocks such as andesite are unusually rich in valuable metals. B. Pyroclastic flows tend to concentrate metals in the ash. C. Lava flows form ropy, metallic crusts. D. Volcanoes have enough magmatic heat to cause warm water circulation that dissolves and concentrates metals. E. Vulcan, god of fire, is a hoarder of minerals and the volcano is his lair.

292. What factors will determine whether a mineral deposit can be considered "ore"? A. what types of minerals are present B. how concentrated the minerals are C. what the costs of mining will be D. what the price of the metal is on the market E. all of the above.

293. Hydrothermal mineral deposits would be least expected to form in what type of plate tectonic setting? A. transform boundary B. oceanic divergent boundary C. oceanic subduction zone D. continental subduction zone.

294. Consider a small motor scooter that has low emissions and gets about 100 mpg (or you can consider your own car if that is more to your taste). Name ten materials that must be extracted through mining in order to make the vehicle.

Chapters 13 & 14 Energy Resources

295. What is the ultimate source of energy in oil and natural gas?

296. What is the ultimate source of energy in biodiesel? 

297. What is the ultimate source of energy in a Power Bar? 

298. What is the ultimate sources of energy from nuclear power?

299. What is the ultimate source of energy in hydroelectric power?

300. What is the ultimate source of energy in tidal power?

301. Contrast the advantages and disadvantages of replacing electrical generation by coal with electrical generation by nuclear power.

302. Hydrogen fuel cells and high efficiency batteries make electrical automobiles practical. What are two advantages and disadvantages of replacing gas-powered automobiles with electric automobiles?

303. GCI 27. Which of the following are actively contributing to the heat inside the Earth? Choose all that apply. (A) Gravity from the Sun (B) The concentration of the Universe's energy inside the Earth (C) Heat from the Sun (D) Radioactivity inside the Earth

304. Why is the Cascade Range in the Pacific Northwest not a popular area for oil exploration? A. Most of the oil has already been pumped. B. The volcanic heat would have overcooked the hydrocarbons, so the likelihood of finding oil is minimal C. The compression associated with plate subduction would not have created appropriate structural traps for oil to accumulate D. There has probably never been enough heat to cook the carbon to make oil E. It’s those darned environmentalists again.







