Final Exam

1. What are the three main ways that humans negatively influence their environment provide an example for each

Humans negatively influence their environment by harvesting economically valuable biomass for use as food, materials, or medicine, such as trees and hunted animals, by causing toxicity through pollution, for example by chemicals or excessive heat and by converting natural ecosystems into human ones such as agricultural, industrial, or urban land-uses.
2. Why are environmental issues harder to understand and predict than simple physical phenomena?
Some natural phenomena, especially physical ones, are highly predictable, but biological and ecological systems are highly complex and variable, and so predictions about them may be inaccurate.
3. Because of uncertainty, many environmental issues are controversial. Thus investigations should be objective and opinions should be founded on science, facts and logic.

4. Identify the fluxes of water between compartments in the following diagram of the hydrologic cycle by labeling the arrows. (10 pts)
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5. Define Net Ecosystem Productivity
Net Ecosystem Productivity is the net accumulation of biomass by all organisms in an ecosystem

6. Name the ecosystem in which most nutrient cycling occurs.
Soil

7. Name the process by which most autotrophs fix CO2 into the simple sugars used to drive metabolism.
Photosynthesis

8. The following figure is a representation of the global carbon cycle. Label the compartments and the fluxes shown in this figure (flux volumes need not be labeled) (9pts)
[image: ]

9. Name two ecological services provided by biodiversity. 
Erosion Control, Air Purification, or Water Purification

10. Describe the process of Natural Selection.
This theory is based on the premise that organisms that are better adapted to coping with difficulties experienced during their life are more likely to be ‘successful’.
11. There are three kinds of freshwater biomes: wetlands, lentic ecosystems and lotic ecosystems. What is the primary difference between lotic and lentic ecosystems (provide an example).
Lotic systems are characterized by flowing water, such as rivers, and lentic systems lack flow or flow very slowly, such as a lake.

12. Organisms respond to the influences of both resources and stressors in their environment. Name one general type of stressor they might face.
Predation

13. Ecology considers the structure and function of the web of life at the following hierarchical levels. Match these to their description using lines:
Individual Organisms 		 Genetically unique entities
Populations 	 Groups of individuals of the same species in the same time and place that can potentially interbreed.
Species 	 One or more populations in which individuals can interbreed and that are reproductively isolated from other such groups
Ecoscapes 	 Spatial Integrations of various communities over large areas.
The biosphere 	 All of the Earth’s life and ecosystems and all the environments where they occur.

14. Name the two fundamental factors that determine the magnitude of anthropogenic environmental impacts. 
Population Size and Per Capita Resource Consumption

15. How many people are there on Earth?
a) 2.5 billion
b) 4.3 billion
c) 6.7 billion
d) Over 7 billion

16.  Is the shape of the age-class structure of the Canadian population columnar or pyramidal?
The shape of the age-class structure of the Canadian population is columnar.







17. Describe how renewable and non-renewable resources are fundamentally different. Provide an example of each.
Renewable resources have the ability to regenerate after they are harvested. Potentially, they can be harvested forever without depletion, they key is to not harvest them faster than their regeneration or to otherwise mismanage them, they are the fundamental basis of a sustainable economy: one that can run forever without depleting its essential resource base. Examples are water, forest biomass, agricultural resources, hunted animals (fish, deer), and sunlight in all of its manifestations (flowing water, wind, biomass, photovolatics, passive solar energy).
Non-renewable resources are finite, and no not regenerate; they can only be ‘mined’. As they are used, they are used up, their stocks are determined by the rates of discovery and of mining, and economic factors affecting profit, and however, recycling can extend the lifespan of some non-renewables. Examples are metals, fossil fuels (petroleum, natural gas, coal, oil-sand), and even very old solids and water (‘fossil water’ in deep aquifers).

18. Economic growth is achieved by increases in both population and per capita resource consumption.

19. List two of the three most important kinds of non-renewable resources and give an example of each.
Two of the three most important kinds of non-renewable resources are fossil fuels (Petroleum, coal and oil sands), and metals (Uranium)

20. It is commonly believed amongst geo-scientists that the world has already surpassed “peak oil.” What does this mean?
More than half of the recoverable reserves of petroleum have already been mined and used. We are at the point in time when the maximum rate of global petroleum extraction is reached, after which the rate of production enters terminal decline.

21. What percentage of Canada’s energy is non renewable?
a) 13
b) 22
c) 53
d) 72
e) 88
f) 95

22.  An aquifer whose upper boundary is the water table is called:
a) Ground water
b) Surface water
c) Confined water
d) Unconfined water

23. What percentage of global forests remains at present?
a) 50
b) 10
c) 30
d) 70
e) 90
f) 100

24. The application of an agricultural model to fish resources is called:
Aquaculture

25. Renewable resources can be degraded in what two main ways?
Excessive harvesting (resource ‘mining’/harvest at rate greater than regeneration rate) and inappropriate management.

26. What is the difference between pollution and contamination?
Contamination is the presence of a stressor at an intensity that exceeds the normal, background value, but where no biological or ecological response has been detected, whereas pollution is the presence of a stressor where the intensity exceeds the tolerance, and so damage is caused.

27. The science of the study of poisonous substance is called:
a) Contaminology
b) Poison study
c) Toxicology
d) Environmental science

28.  The two kinds of atmospheric substances that cause acid rain are often referred to as:
a) BOx and SOx
b) Bagels and LOx
c) POx and NOx
d) SOx and NOx

29. Primary pollutants cause damage in the form in which they are emitted. Secondary pollutants are not emitted; they are formed through a reaction in the atmosphere.

30. Ozone is which of the following molecules:
a) O2
b) O3
c) H2O
d) Sox
e) CO2
f) HCO3
g) OZ

31. Describe the pattern of pollution and ecological damage near point sources of air pollution:
Pollution and ecological damage are highest near the point sources of air pollution. It is lowest farthest form the point sources of air pollution.

32.  (a) List four greenhouse gases in order of decreasing overall influence of the greenhouse effect:
Water vapour (H2O), Carbon dioxide (CO2), Methane (CH4), Nitrous oxide (N2O)

(b) List four greenhouse gases in order of decreasing warming potential on a per-molecule basis:
Carbon dioxide (CO2 ), Methane (CH4 ), Nitrous oxide (N2O), Ozone (O3)

33. (a) What are four main climatic outcomes of an intensified greenhouse effect?
The four main climactic outcomes of an intensified greenhouse effect are (1) global warming, (2) the center of continents may become drier, (3) glaciers and polar sea ice will melt (decrease in mass) and (4) sea levels will rise.

(b) What are four main ecological outcomes of an intensified greenhouse effect?
Four of the main ecological outcomes of an intensified greenhouse effect are (1) an increase in the desertification of grassland habitats, (2) shrinking of tropical forests, if their climate dries, (3) diminishment of some rivers, because of loss of their glacial sources, and (4) endangerment or extinction of many species.

34. What does the term ‘ubiquitous’ mean?
The term ubiquitous means ‘occurring everywhere’.

35. Name four potentially toxic metals, and one non-metal:
Metals: Aluminum, Iron, Mercury and Zinc. Non-metal: Arsenic or Selenium.

36. Define bioavailability:
Bioavailability is the degree to which an element/compound can be absorbed and/or metabolized by an organism.

37.  Is acid rain more or less acidic than beer?
It is less acidic than beer.

38. Acidified precipitation is a weak mixture of: 
Acidified precipitation is a weak mixture of Sulfuric Acid and Nitric Acid.
39. Differentiate between wet and dry deposition:
Wet deposition refers to deposition onto the surface (inputs) when it is raining or snowing (chemicals are dissolved in the water of precipitation). Dry deposition occurs in the intervals between precipitation events; particles and gases are not dissolved in water (uptake of gaseous SO2 and NOx by vegetation and by wet non-biological surfaces)

40. The toxicity of petroleum depends upon the molecular species and the physical attributes of hydrocarbons or their mixtures.

41. Hydrocarbon’s toxicity to organisms is often caused by what mechanism?
Toxicity is often caused by hydrocarbons disrupting the cellular membrane; this causes the cellular contents to leak out. Cell death is caused – if cell death extensive, it is followed by tissue death

42. Lakes can be categorized in terms of their primary productivity or nutrient status. The four major nutrient states of lakes are listed below. Match these to their descriptions using lines:
Oligotrophic	 An unproductive lake, with a sparse supply of nutrients
Mesotrophic	 An intermediate condition
Eutrophic	 A highly productive lake, due to an abundant supply of nutrients
Hypertrophic	 An extremely productive lake

43. Reservoirs are created by flooding a large area of land name three types of environmental damage caused by reservoir creation:
Destruction of timber, inundation of wetland habitat, and loss of wildlife habitat.

44. An organism that is deemed to be interfering with a human purpose is often termed.
a. Bother
b. Pest
c. Invasive
d. Jerk
e. Alien
f. Dummy

45. Name and give examples of four categories of pesticides.
Inorganic pesticides (copper compounds, arsenicals, mercurial), ‘Natural’ organics (nicotine, pyrethrum, rotenone, strychnine), Synthetic organics (organochlorines, carbamates, organophosphates, etc.) and Biologicals (Bacillus thuringigensis, beneficial Nematodes).


46. The use of coordinated suite of tactics to reduce pest abundance to below an economic threshold is called:
IPM (Integrated Pest Management)

47. How many hectares of forest are harvested each year in Canada?
a. 100
b. 1000
c. 10000
d. 100000
e. 1000000
f. 1000000000

48. The presence of large, old trees (older than 100 years) abundant dead wood, and large stand biomass are called characteristics of what?
They are all characteristics of an old-growth forest.

49. Whole-tree clear cutting is more damaging than regular clear-cutting in what key way? What is the implication for regeneration why is this particularly important in tropical forest systems?
Whole tree clear-cutting is more damaging than regular clear-cutting because a whole-tree clear-cut removes all above-ground biomass; it typically recovers about 30% more weight, but doubles the nutrient removal, whereas regular clear-cutting leaves the tops and branches on the site (the leftover is called slash) and spares some of the nutrients. In terms of regeneration, the implication of clear-cutting is that if nutrients removed during a timber harvest exceed their regeneration before the next harvest occurs (the rotation), the site nutrient capital is degraded. This represents degraded site fertility, a slower rate of timber regeneration, and a longer and less-sustainable harvest rotation. The implications are particularly important in tropical forest systems due mainly to the fact that they are extremely rich in biodiversity and in a large region, timber harvesting and other management practices result in too little old-growth or mature forest, then the survival of dependent elements of biodiversity are at risk.

50. The genetic modification of crops and other companion species from their wild, progenitor types is called:
Domestication

51. What is the leading cause of endangerment of global biodiversity?
The leading cause of endangerment of global biodiversity is the conversion of natural habitats.

52. What two factors make urban habitats essentially non-natural?
Most urban habitats are non-natural because they are dominated by alien species and because they are managed to achieve contrived horticultural aesthetics.

53. Define the term Ecological Footprint:
An ecological footprint is the area of ecoscape (landscape or seascape) that is needed to supply the necessary food, materials, energy, waste disposal, and other crucial goods and services.

54. Define extinction, endangerment and extirpation.
Extinction is the irretrievable loss of a species (or any other taxon); that species no longer occurs anywhere on Earth. Endangerment refers to species-at-risk of extirpation or extinction; if their circumstances become worse, they are likely to become extirpated or extinct. Extirpation is the local loss of a species from a place or a region; that species no longer occurs in that area. 

55. Extinction is not a new phenomenon. Almost all species that have ever lived have naturally become extinct over time. But the extinction crisis of today is almost entirely anthropogenic being caused by what four factors?
The four factors are destruction of natural habitats, damage caused by invasive alien species, excessive commercial harvesting, and other stressors associated with the human economy.

56. What is environmental literacy and why is it so important?
Environmental literacy is to develop an informed awareness of conservation issues among citizens. It is important because citizens have the power to achieve change through democratic participation (vote, at least in part, according to the environmental platform and inform private companies of your preferences), support conservation charities and to take direct action – naturalize your property, do not purchase endangered species or their parts, live softly.

57. What is the precautionary principle, and what are its implications?
The precautionary is an approach to risk management that has been developed in circumstances of scientific uncertainty, reflecting the need to take prudent action in the face of potentially serious risk without having to await the completion of further scientific research. (Implications not in lecture notes, refer to textbook)

58. Define the term carrying capacity:
Carrying capacity is the maximum population/abundance/number of individuals in/of a species that is or can be supported by an ecosystem. (i.e. that can be sustained by the ability of the environment to provide resources).
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59. 10pts, pick one:
A. What Amerindian, culture as discussed in the film “The great squeeze,” were forced to abandon their settlements in the 1090s AD? Describe their circumstances how they came to this end.

B. GDP and GPI are two different measures of country’s success. Explain what GDP and GPI are and how they differ from each other.

60. Essay Question, pick one:
A. Explain how the commercial hunt of cod has represented the mining of a potentially renewable resource. Be sure to address the overall concept of resource mining in a general sense.
B. The mining of metals around Sudbury, Ontario has brought both economic benefits and environmental damage to that region, describe the metal resources found in the Sudbury area, the mining operation there, the environmental impacts arising from those activities and what has been done to mitigate damage.
C. Explain the atmospheric mechanisms behind the greenhouse effect, and how human activities are intensifying this effect. Include the potential environmental outcomes of this intensification.
D. Eutrophication is a significant problem in many North American Lakes, and Lake Erie is an especially well-known case. Describe how lakes become eutrophic and why Lake Erie is particularly vulnerable to eutrophication.
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