Announcement before each exam sitting:
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Section A.  Multiple Choice questions.  

Please fill in the attached Scantron sheets with your answers.

1. The only constant about climate is:
a) Change; it changes continually.

b) The ability of human to influence it.

c) Warming.

d) Cooling.

e) None of the above.

2. A disadvantage of satellite temperature measurements from Earth orbit is:
a) They are less accurate than ground surface measurements.

b) The data is classified and not available to the general public.
c) The data has only been collected since 1978 and so does not give long term trends.

d) The data has only been collected since 1991 and so does not give long term trends.

e) None of the above.

3. The most common ancient writings and legends referring to climatic catastrophes make reference to:

a) Damage from meteorite impact craters.

b) Massive flooding.

c) Famines caused by volcanic dust blocking out the sun.

d) Great winter storms lasting for months.

e) None of the above. 

4. A common feature of many landscape paintings during the 1600s and 1700s was:
a) More cloudy skies than today, indicating colder temperatures than today.

b) Clearer skies than today indicating less rain than today.

c) More cloudy skies than today, indicating warmer temperatures than today.

d) None of the above

5.  Evidence that Mars may have had surface water at one time include:

a) Large volcanic domes that would have spewed water into the atmosphere.
b) Canyons that appear to have been cut by eroding water over time and large lake beds with distinctive shorelines and tributary inlets and outlets.

c) Green rocks that could only be created by reaction between iron and water.

d) The famous 40 km high frozen water fountain recently observed at the North Pole.

e) All of the above.

6. About 5,000 years ago, the tree line in northern Canada was:
a) Further south than today.

b) Further north than today.

c) About the same as today.

d) In an unknown location

7. The interglacial that we live in is known as the:

a) Miocene.

b) Pleistocene.

c) Holocene.

d) Verandian.

e) None of the above.

8. The warmest period since the last major glaciation:
a) Is today.

b) Was during the Medieval Warm Period.

c) Was during the Holocene Maximum or Optimum, also called the Hypsithermal.

d) Was in the 1930s.

e) None of the above.

9. Reports indicate that through the times of the Roman Empire, Italy's climate, and that of Europe

a) Was becoming warmer, a recovery from a period around 500 B.C. which was colder.

b) Was becoming colder, a decline from a period around 500 B.C. which was warmer.

c) Rose to the point that by the 4th Century A.D. it may have been warmer than now.

d) Both a) and c) above.

e) None of the above.

10. The Viking settlers in Iceland:

a) First landed in the 6th century AD and had no ice to contend with until 900AD.

b) From the very beginning had considerable difficulties with maintaining permanent settlements due to glacial advances.

c) Seldom took their shirts off due to danger of sunburn from a thinning ozone layer.

d) First landed in the 9th century and had no ice to contend with until the 13th century.

e) None of the above.

11. Climate cooling had the following impact on the Viking settlement in Greenland and Iceland:

a) Brought relief as it had been just too warm earlier for comfort.

b) Led to bumper crops and a population explosion as the droughts that had caused earlier famines, when it was too warm, ended.

c) Led to famine as seasons grew too short to grow grain and other crops.

d) Had no lasting influence.

e) None of the above.

12. The Black Death that struck Europe in the mid 1300’s was at least partially aided in its spread by:

a) Low populations that resulted in insufficient taxes being collected to create needed medical facilities.
b) Populations already weakened by famines caused by a climatic deterioration and variability.    

c) Populations not moving sufficiently to diversify the genetic profile of families.

d) All of the above (choices a-c).

e) None of the above (choices a-c).  

13.  Crop failures were common during the Little Ice Age resulting in:

a) Social unrest often resulting in wars and rebellions.

b) Famines.

c) Evidence that ancestors of modern northern Cree forced to abandon corn cultivation near Winnipeg in 1500.

d) Choices a) and b).

e) Choices a) and b) and c).

14. The consensus about climate change in the 1970’s was:

a) That it had always been about the same.

b) That a new ice age was very likely.

c) That global warming was the greatest threat to humanity.

d) That the only constant about climate was change.

e) None of the above.

15. The law of superposition states that:

a) The age of a sequence of sedimentary rocks or lava is the same no matter what the thickness. 

b) The age of a sequence of sedimentary rocks or lava increases upward, each bed being older than the one underneath and younger than the one above. 

c) The age of a sequence of sedimentary rocks or lava varies with the inverse of the thickness.

d) The age of a sequence of sedimentary rocks or lava decreases upward, each bed being younger than the one underneath and older than the one above.

e) None of the above.

16. Fossils:

a) Found in older beds are usually different from those of younger beds.

b) Cannot be used to correlate between widely spaced outcrops.

c) Are useless for determining the relative age of outcrops.

d) Found in older beds are usually the same as those in younger beds.

e) All of the above.

17. Polynesians colonized all major island groups in Pacific by 2000 years ago: 

a) Shortly after the start of the Little Ice Age inter-island travel in ocean going canoes nearly ceased. 

b) Shortly after the start of the Little Ice Age coastal villages were abandoned in favor of fortified hilltop settlements.

c) Increased storminess during the Little Ice Age was a major factor in discouraging travel.

d) Changes in water temperature and a slight decline in sea level impacted coastal fish populations leading to cultural modification and movement away from the coast.

e) All of the above.

18.  The highest temperatures ever recorded in Canada were:

a) Prior to the 1920s

b) In the 1930s

c) In the 1950s

d) In the 1970s

e) In the 1990s

19. Coastal areas of Mesopotamia, the cradle of modern civilization:

a) Was rapidly flooded about 6,000 years ago as global sea levels rose.

b) Were left far from the ocean as sea levels fell precipitously.

c) Was subject to extremely active monsoon rains at times.

d) Choices a) and c)

e) Choices a) and b)

20. The extreme climatic variability, particularly in Eastern Europe during the Middle Ages was characterized by:

a) Some winters were so mild that people were puzzled and anxious about seed time and harvest.

b) Some summers with such prolonged heat and drought that crops failed.

c) Summers of such continuous rain that crops failed.

d) All of the above (choices a-c).

e) None of the above (choices a-c).

21. A hiatus or unconformity refers to:

a) Parts of a rock sequence that may be missing.

b) Another name for winter used by meteorologists.

c) Additional rocks found in a sequence long after deposition.

d) A term commonly used by paleoclimatologists to explain global change.

e) None of the above.

22. The Law of Lateral Continuity refers to:

a) Phenomenon that light photons will extend laterally until a boundary is reached in a planetary atmosphere.

b) Principal that at different times in geologic history the entire world was a continuous beach, lake, or coastal plain.

c) Principal that sediments initially form relatively continuous horizontal layers changing their character only when the environment changes.

d) Principal that sediments form discontinuous layers that change their character often.

e) None of the above. 

23. The scientific view on climate change in the late 19th and early 20th century was:

a) That climate was highly variable.

b) Climate was essentially constant.

c) Climate was variable but likely to become constant soon.

d) Climate was constantly variable.

e) None of the above.

24. The earliest written records of climate change:

a) Are preserved in inscriptions from ancient Egyptian tombs as old as 3000 BC.

b) Were destroyed in the massive flood that inundated the eastern Mediterranean region in the 1620’s.

c) Are found in the Smithsonian Museum inscribed on stone massifs recovered from Mayan temples in Central America.

d) None of the above (choices a-c).

e) All of above (choices a-c)

25. The atomic number of an element consists of the:

a) Number of neutrons

b) Number of electrons

c) Number of positrons.

d) Number of protons

e) None of the above.

26. Venus has a much higher level of carbon dioxide than does Earth because:
a) Earth has vast oceans of liquid water that have absorbed atmospheric carbon dioxide, while Venus lacks oceans.

b) Venus had many more volcanoes than did Earth during the early days of the solar system.

c) Earth has plate tectonics while Venus does not.

d) Venus is smaller than the Earth.
e) All of the above.

f) Both a) and c) above.

27.  Clouds on Mars are made up of:

a) Mostly water vapor.

b) Mostly ammonia vapor.

c) Mostly carbon dioxide vapor.

d) Choices a) and b)

e) Choices a) and c)

28. We know that the Earth’s rotation has slowed and days have grown longer because:

a) There has been an otherwise inexplicable increase in the decay time for several radiogenic elements including radon, uranium, and thorium.

b) Of evidence from fossil clams that add a thin calcareous layer to their shells when the tide is high, then stop as the water falls.

c) There has been an otherwise inexplicable decrease in the decay time for several radiogenic elements including radon, uranium, and thorium.

d) This statement is false as there has been no change in the rate of Earth’s rotation.

e) None of the above.

29. Mars is currently:
a) Experiencing global cooling faster than anything seen in the past.

b) Undergoing global warming four times faster than that on Earth over the past several decades.

c) The only planet in the solar system that has significant similarities with Earth.

d) Experiencing stable temperatures.

e) None of the above.

30. The global temperature spike on Earth in 1998 was due to:
a) A naturally occurring event, El Niño warming.
b) Increases in ‘greenhouse gases’.

c) A sudden shift in thermometer positions in the global surface network.

d) The fragility of Earth’s climate.

e) None of the above.

31. Radiometric dating only works because:

a) All elements have the same decay rate.

b) Some elements decay at different rates than others.

c) Individual elements decay at highly variable rates.

d) Individual elements decay at a constant rate.

e) None of the above.

32. The older the rock:

a) The more precisely that it can be dated.

b) The less precisely that it can be dated.

c) Makes no difference when  it comes to dating.

d) Makes no difference when it comes to dating unless it is highly colorful.
e) None of the above.

33. The US Historical Climatological Network (USHCN) is mandated to document climate data for the US:

a) Data collected from 70% of stations are severely compromised with only 4% of stations properly maintained and positioned. 

b) Data collected must be in elevated, slatted boxes on flat ground, surrounded by a clear surface and other criteria;

c) Data collected is extremely reliable and is used as accurate ground surface indicators.

d) Both a) and b) above.
e) None of the above.

34. Dating by tree ring counting depends on the principal that:

a) The patterns of annual growth rings can be matched from living to dead trees to form a record extending back several thousand years in some locations.

b) Trees add a growth ring every season.

c) Rings are of variable width depending on growing conditions in a particular year.

d) All of the above (choices a-c).

e) None of the above (choices a-c).

35. Determining paleotemperatures in marine fossils using oxygen isotopes depends on:

a) The relative abundance of the stable isotopes Oxygen 18 and Oxygen 16. 

b) Oxygen 16 preferentially evaporating in sea-water when conditions warm.

c) Oxygen 16 becoming locked up in freshwater lakes and rivers during warmer intervals making the method unreliable above 26 degrees C.

d) All of the above (choices a-c).

e) Choices a) and b)

36. Impact structures on channel surfaces on Mars suggest that some water was free on the surface:

a) Sometime between 100 million and 3 billion years ago.

b) Sometime in the last thousand years.

c) Sometime between 6 and 80 million years ago.

d) Never.

37. Researchers were able to determine the absolute age of the Earth by:

a) Radiometric dating methods.

b) Fossils.

c) Calculating who beget whom in the Bible.

d) Phenomenon of ‘Red Shift’.

e) None of the above.

38. Planets in the Outer Zone of Planets are comprised of:

a) Generally low density material originally comprised of ice.

b) Black bodies rich in soot-like carbonaceous material.

c) Complex hydrogen-silicate mineral composites.

d) Silicate minerals, metals, and rocks.

e) None of the above.

39. In general human populations respond to global change in the following ways:

a) Decrease when global warming occurs.

b) Increase when global warming occurs.

c) Decrease when global cooling occurs.

d) Increase when global cooling occurs.

e) Choices b) and c).

40. Titan is a very unusual world because:

a) It rains gasoline.

b) It is so earthlike for a world so far from the sun.

c) Possible swamps on the surface generate strange radar maps.

d) None of the above (choices a, b, or c)).

e) All of above (choices a), b) and c)).

41. Satellite measurements of the Earth show:
a) Modest overall warming from 1979 to 2003.
b) A leveling off and perhaps a slight cooling since 2003 as carbon dioxide levels have continued to rise.

c) Continued warming between 1979 and the present.
d) Proof that we are headed for another ice age.

e) Both a) and b) above.
f) Both b) and d) above.
42. Based on climatic data from a single year it is:

a) Possible to extrapolate long term climatic conditions for decades.

b) Possible to extrapolate climatic conditions for a few years.

c) Impossible to extrapolate much of anything.

d) Choices a) and b).

e) None of the above (Choices a-c).

43. Through most of its history the Earth has been:

a) Cooler than now.

b) Warmer than now.

c) About the same climatically.

d) Warmer half the time and cooler the other half.

e) None of the above. 

44. A facies is:

a)  A steep face of a glacial cut mountain valley.

b) Fossilized Tanzanian rat dung, of tremendous use when trying to determine what plants grew in ancient environments.

c) The reflection of the original environment in a rock.

d) A meaningless word.

e) None of the above.

45. Methods useful for determining previous climate conditions include:

a) Analysis of coiling direction in microfossils such as Neogloboquadrina pachyderma.  This species changes coiling direction when temperatures exceed 12°C.

b) Analysis of crop records.  Monks often kept scrupulous records of when first and last frosts occurred.

c) Paintings of glacial advances and retreats by artists on holiday in the Alps.

d) All of the above (Choices a-c).

e) Choices b) and c) only.

46. By A.D. 1342 the old sailing route along the 65 degrees N used to reach the Greenland colonies:

a) Was the best way to get to Greenland since sea ice had reduced from previous centuries.
b) Had to be abandoned because of the increase in ice. 

c) Was rarely used because of increasing North Atlantic hurricanes.
d) Was referred to as the “Tranquil Path” because of its historically calm seas.

e) None of the above.
47. Titan’s atmosphere:
a) Is thicker than Earth’s.

b) Is composed mostly of Nitrogen and Methane.

c) Has a repeated cycle of higher and lower Methane levels.

d) Is opaque

e) All of the above.

48. The surface of Venus:

a) Is constantly showered in sulfuric acid ‘rain’.

b) Has a surface temperature of 460 deg C.
c) Is constantly being replenished due to plate tectonics.

d) Has an ‘air’ pressure about 1,000 times that of Earth.

e) All of the above

e) None of the above.

49. In the last 2 million years:
a) There have been three glacials (ice ages).

b) There have been 12 glacials (ice ages).

c) There have been 33 glacials (ice ages).
d) There has been 200 glacials.

e) None of the above.

50. In Alpine regions in the 1500s, 1600s and 1700s:
a) Glacier advances and retreats were of little concern to human settlements.

b) Glaciers dammed up rivers to create large lakes which later were released when glaciers retreated.

c) Glaciers retreated continuously uncovering rich new farm land.

d) Glaciers advanced, at times covering farms and other human settlements.

e) Both b and d above.

51. Eustatic sea level changes are:

a) Due to water added or removed (e.g. due to ice sheets forming or melting) and have worldwide impact.

b) Local effects caused by changes in the elevation of the land (i.e. rising or sinking).

c) Rarely seen on planet Earth.

d) As fast now as they were 10,000 years ago

e) None of the above.
52. The IPCC forecasts of sea level rise by 2100 have:

a) Steadily risen from Assessment Report #1 (1990) to Assessment Report #4 (2007).

b) Steadily fallen from Assessment Report #1 (1990) to Assessment Report #4 (2007).

c) Stayed about the same from Assessment Report #1 (1990) to Assessment Report #4 (2007).
d) None of the above.
53. The Maldives, in the Indian Ocean:
a) Are not experiencing unusual sea level rises in recent years.

b) Are experiencing unusual sea level rises in recent years.

c) Are about to be destroyed due to climate change-caused sea level rise.

d) Are vulnerable to the impact of icebergs broken off a melting Antarctica. 
e) None of the above.
54. The surface of Venus is always shrouded in clouds because:

a) An alien intelligence does not want us to see what is going on.

b) The surface of the planet is extremely cold resulting in planetary fog banks.

c) The surface of the planet is comprised of hot steamy swamps generating extensive cloud cover.

d) Excess CO2 production has resulted in an extreme greenhouse effect.

e) None of the above.

55. Our position in the galaxy:

a) Has no impact on Earth’s climate.

b) Is fixed.

c) Is believed to cause long term climate variations due to the changing proximity of supernovas. 

d) Is believed to cause long term climate variations due to the changing proximity of pulsars.
e) None of the above.
56. Liquid water on the surface of Mars occurs very rarely, if at all, today, because:
a) The planet is too warm.

b) The planet is too cold.

c) There are no water sources on the planet.

d) The air pressure is so low.

e) Both b and d above.

f) None of the above.

57. The ‘Edda’ documents from Scandinavia in the 1200s:
a) Record the end of an old way of life when climate became colder in the early Iron Age.

b) Record the end of an old way of life when climate became warmer in the early Iron Age.

c) Record the cooling of medieval times.
d) None of the above.

58. Overall populations of polar bears:
a) Have more than doubled since the 1960s.

b) Have reduced alarmingly since the 1960s.

c) Have not changed significantly since the 1960s.
d) None of the above

59. What is the difference between the ‘greenhouse effect’ in a planetary atmosphere and the way in which a real greenhouse functions?
a) A real greenhouse allows none of the infrared heat energy to escape while planetary atmospheres allow some of the IR radiation to leak out into space.

b) A real greenhouse is heated largely by preventing the natural flow of hot air out of the greenhouse, while, in a planetary atmosphere, much of the heat lost from a planet’s surface is via vertical movement of this hot air (convection).

c) The greenhouse effect in a planetary atmosphere operates in the same fashion as the way in which a real greenhouse functions.
d) None of the above.

60. Europa is almost featureless from space. However recent probes have indicated that:

a) The moon has an oxygen atmosphere and most likely a planetary water ocean covered with ice.

b) The moon is so volcanically active that craters are soon covered.

c) The moon has a nitrogen atmosphere and a frozen surface comprised mostly of CO2.

d) Choices b) and c).

e) None of the above (choices a-c).

61. The unusually poor cli​mate of the late 16th through 17th Centuries in Europe contributed to:

a) A return to a more rational approach to weather forecasting.

b) Trials for “weather cooking” which often led to the legally sanctioned execution of the defendant for having worked with Satan to cause weather disasters.

c) A growth in the ozone layer.

d) Trials for “snowmaking” which often led to the legally sanctioned execution of the defendant for having worked with foreign nations to destroy the harvests.

e) None of the above 

62. The global surface temperature data has recorded:

a) An increase in temperature from the 1880s to about 1940 and then a subsequent decline to the late 1970s when temperatures begin to rebound again.

b) A decrease in temperature from the 1880s to 1940s and then a subsequent increase to the late 1970s when temperatures begin to decline again.

c) A steady upward trend from the 1880s that accelerated beginning in the 1980s.

d) Has remained essentially unchanged.

e) None of the above.

63. The Mann et al (1998, 1999) temperature “hockey stick” that is still highlighted on the Environment Canada Web site is:

a) Overwhelming evidence that the 1990s were the warmest decade in 1000 years.

b) Convincing evidence that the research papers that were published previously that indicate that there was a Medieval Warm Episode, which was probably a bit warmer than at present, and a Little Ice Age when it was much cooler, were all in error.

c) Recently demonstrated by Canadian researchers Steven McIntyre and Professor Ross McKitrick to be in error as it contained poor data and an erroneous analytical technique. 

d) Choices a) and b) above.

e) None of the above.

64. The British regulatory agency “Ofcom” judged that The Great Global Warming Swindle:

a) Should not have been broadcast on the UK’s Channel 4.

b) Had no problems whatsoever. 

c) Had misrepresented the science of climate change.

d) Said many of the topics of the complaints were outside of their mandate since they were not established to adjudicate between competing scientific views.  

e) Did not “materially” mislead the audience “in a manner that would have led to actual or potential harm.” 

f) Both d and e above.
g) None of the above.

65. A characteristic of a good index fossil is that it should:

a) Have a narrow distribution.

b) Not be too abundant.

c) Not preserve well.

d) Have a long geologic range.

e) None of the above.

66. Based on strict uniformitarianism principles Lord Kelvin estimated that the Earth should be:

a) 5-10 million years old.

b) 20-30 million years old.

c) 50-100 million years old.

d) 500-750 million years old.

e) 4-5 billion years old.

67. Statements by politicians about our responsibility to limit global warming to 2 degrees C are:
a) Meaningless, since our impact on global climate change is not known to be significant at our current level of technology.

b) An important objective to prevent the planet’s climate from passing a ‘tipping point’ after which climate will be beyond our control.

c) Not sufficiently restrictive since we need to limit global warming to 1 degree C.
d) Too restrictive since we only need to limit global warming to 5 degree C or less.

e) None of the above

68. The tree line in Northern Canada is now:
a) Many kilometers north of where it was in explorer Samuel Hearne’s day, indicating cooling of the Arctic since the 1700’s.

b) Many kilometers south of where it was in Samuel Hearne’s day, indicating warming of the Arctic since the 1700’s.

c) Many kilometers north of where it was in Samuel Hearne’s day, indicating warming of the Arctic since the 1700’s.

d) Many kilometers south of where it was in Samuel Hearne’s day, indicating cooling of the Arctic since the 1700’s.

e) None of the above.

69. Coming out of the last major glaciation:
a) Global temperatures once rose 100 times faster than they did in the 20th century.

b) The rise in temperature was steady, without large fluctuations.

c) Was an unusual event in Earth’s history.

c) Helped provide the conditions for the birth of human civilization.

d) a) and c) above.

e) None of the above

Note added after the exam: The correct answer is “a) Global temperatures once rose 100 times faster than they did in the 20th century.” and “c) Helped provide the conditions for the birth of human civilization”.

70. The current ‘interglacial warm period’ is:
a) Warmer than the previous one.

b) Cooler than the previous one.

c) About the same temperature as the previous one.

d) Something never seen before.

e) None of the above.

71. The warmest year on record for the contiguous 48 U.S. states based on a 2007 revision by NASA was:

a) 1934

b) 1997

c) 1973

d) 1902

e) 2006
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