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Ecosystems 

1.
The forest in Québec is home to a surprising carnivore: the fisher. It is the principal predator of the porcupine, which feeds on shoots and various plants. Meanwhile, the fisher is sometimes the prey of the black bear, whose menu varies widely, from relatively large carnivores like the fisher to handfuls of wild berries. The forest floor beneath these animals contains many fungi and insects, which live off dead plants and trees.

a)
Create a food chain, using the information above.

	

	


b)
Name the different trophic levels of your food chain and the animals at each level.

	

	

	

	

	


c)
Your food chain is made up of autotrophs and heterotrophs. What are they?
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2.
The Earth contains many biomes, including the arctic tundra, the tropical forest, the desert, the boreal forest and grasslands. 

a)
Which of these biomes has the greatest primary productivity? 

	


b)
Which of the factors that affect primary productivity make this biome the most productive?
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3.
Which of the following descriptions does not correspond to an ecosystem? Explain your answer.

a)
Bears, hares and beavers live in the Forêt rare du Lac-Duparquet, a forest in the Abitibi region. Fir and birch are the predominant tree species that benefit from the rich soil and the long hours of summer sunshine.

b)
Felix owns a terrarium, home to his pet lizard. He has equipped the terrarium with a heat lamp, a water dispenser and a hollow branch to shelter the lizard, and he feeds his pet crickets.

c)
On one of the continents lies a desert of rocks. Conditions there are extreme: daytime temperatures are very high, precipitation is low, and high winds buffet the area.

d)
Sparrows and thrushes frequently visit my small urban back yard. Squirrels come by, too; last summer they ate the sunflowers I had planted, while the birds feasted on the grapes from my vine. My garden thrives nonetheless because I water it frequently and the soil is fertile.
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4.
A researcher has determined that the temperate forest receives 2000 J of energy from solar radiation within a specific period of time. The forest is home to a large variety of plants and animals, forming a complex trophic network. Use this information to answer the following questions.

a)
How do the living organisms at the various trophic levels obtain the energy they need?

	

	

	

	

	


b)
What happens to the 2000 J of solar energy as it is passed along the food chain? Explain your answer.
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5.
The forest near Annie’s house burned down last summer when a tree was struck by lightning. Annie was upset because she used to go for walks there. She wonders if the town will set up a tree-planting program to renew the forest. Her friend Jonathan tells her not to worry because nature will take care of replacing the forest.

a)
What type of disturbance affected the forest?

	


b)
What process describes the changes that will occur as the forest regenerates naturally?
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6.
This year, disaster strikes Annie’s area once again: there is an oil spill in the lake right beside the town.

Jonathan: “Did you see the coverage on television? It’s terrible. There’s oil along the entire shoreline.”

Annie: “Yes, but nature will take care of fixing the problem, like you said before.”

Jonathan: “This time, I think nature will need a helping hand!”

a)
What type of disturbance has affected Annie’s town this time?

	


b)
Which biotechnology could give nature a helping hand? Briefly describe the technique.
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7.
Two friends are talking about ecological footprints.

Fred: “It’s unbelievable. The average ecological footprint is 7.6 ha per person in Canada, but the ecological carrying capacity of the Earth is only 1.8 ha per person.”

Simon: “I know. I want to get my footprint down to 1.8 ha.”

Fred: “I’m aiming for a lower footprint than that; after all, there are other living creatures than humans on Earth.”

Why does Fred refer to other living organisms as an argument?
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8.
The LD50 of a product is 40 mg/kg. What would happen to a man weighing 80 kg if he absorbed 2000 mg of this product in a day? Show your calculations.


=
25 mg/kg
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9.
In some towns, wastewater is not disinfected before being returned to the natural environment. What is the risk of this practice?
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10.
Peter runs into Charlie, a friend who lives nearby.

Peter: “Did you see what they’ve done with that vacant lot where the lead and tin recycling plant used to be, until it was torn down last year? A farmer has taken over the land. Too bad I don’t like cabbage because that’s all he’s growing.”

Charlie: “I like cabbage, but I definitely won’t be eating the cabbage from that field!”

Peter does not understand why Charlie would refuse to buy local produce. Suggest one reason that Charlie could give.
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11.
Tania and Marilyn are trying to choose a dish from a restaurant menu. Marilyn is surprised when she hears her friend ask the waiter, “Can you tell me the trophic level of the lake trout on tonight’s menu? I’m not familiar with this fish.” Knowing that Tania’s immune system is highly sensitive to contaminated food, suggest one reason for her request for information.
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12.
In the spring, you fertilized your flower beds with phosphorus. However, a rabbit ate your plants during the summer, and then detritivores broke down the droppings the rabbit left in your garden. Will the phosphorus absorbed by your plants have completely disappeared with their loss? Explain your answer.
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13.
A marsh has been contaminated. An expert has been called in to evaluate the damage to the ecosystem.

a)
What is the expert’s field of work?

	


b)
The expert must know the class of contaminant that is polluting the area. What are the possibilities?

	

	


c)
What parameters should the expert consider to evaluate the damage done to the ecosystem by the contaminant?
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14.
The water in certain lakes and rivers contains mercury, a heavy metal. When fish breathe, mercury enters their bodies and accumulates in their muscles.

a)
Name and explain this phenomenon.

	

	

	


b)
People who eat fish regularly have a higher level of mercury in their bodies than the fish themselves have. What phenomenon is responsible for this situation? Explain your answer.
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15.
An ecosystem is composed of water, trees, beavers, ducks, aquatic plants and soil. Which of these elements are not calculated as part of the biomass? Explain your answer.
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16.
You must clean up some contaminated soil, and you are hesitating between bioremediation and phytoremediation techniques. What is the advantage of using bioremediation?
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17.
An article in a local newspaper reports the following: “Our municipality is now connected to the sewer system of the neighbouring town. Wastewater will be directed to a treatment plant, where it will undergo three cleansing processes before being returned to the river.”

a)
What might the wastewater contain? Give several examples.

	

	

	


b)
Briefly describe the three treatment processes mentioned in the article.

	

	

	

	

	

	

	

	

	

	


c)
What method of wastewater treatment must the town residents have used before they were connected to the sewer system?
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18.
Disturbances that affect an ecosystem can vary greatly: tornadoes, earthquakes, floods, oil spills, logging, etc. These disturbances do not all have the same impact on an ecosystem. Name three factors that determine the importance of the impact of a disturbance.
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19.
Vicky has decided to compost her fruit and vegetable peelings and her garden waste. What impact will this decision have on her ecological footprint?
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 Concept evaluations by chapter





CHAPTER 10





Answers will vary. Example: shoots and plants ( porcupine ( fisher ( bear.











Answers will vary. Example: Producers: plants and trees


Primary consumers: porcupines and black bears


Second-order consumers: fishers


Third-order consumers: black bears


Decomposers: fungi and insects.











Answers will vary. Example: The autotrophs are the plants and trees (producers). The heterotrophs are the fungi and insects (decomposers) and the porcupines, fishers and black bears (consumers).











The tropical forest








The amount of light, the amount of water, access to nutrients and the temperature all promote the primary productivity of the tropical forest because they are all favourable to plant growth.











Description c) is not an ecosystem because no living organisms inhabit the environment.





Producers obtain their energy from the sun. Primary consumers acquire their energy by eating producers. Higher-order consumers obtain their energy from primary consumers.








The flow of energy decreases as it passes from one trophic level to the next. Organisms release some energy in the form of waste, and they use some energy to perform various activities (moving, growing, reproducing). Part of the energy used in activities is lost as heat.











A natural disturbance (a forest fire due to a storm)





After a disturbance, an ecosystem goes through a series of changes, called ecological succession. Over the years, the ecosystem gradually transforms until it recovers a state of balance (possibly as a forest).








EST





A human disturbance











Bioremediation, which is the use of bacteria to decompose the oil and thus clean up the polluted site.








EST





If each person’s ecological footprint is 1.8 ha, the entire surface of the Earth would be in use. We must reduce our footprint to less than 1.8 ha if we expect the Earth to meet more than our current needs because there are also the needs of future generations and of populations of other species to consider.








EST





2000 mg 


80 kg





The amount absorbed is below the LD50, so the man should not die. However, this product could have harmful effects on his health if its concentration is higher than the toxicity threshold.





EST





Wastewater may contain microorganisms that cause disease. Disinfection with chemicals or radiation eliminates these microorganisms.








EST





Charlie probably believes that the ground is contaminated with heavy metals. Through phytoremediation, cabbages absorb the heavy metals from the soil and store them. The cabbages should therefore not be eaten; they must be safely destroyed. 








EST





Tania wants to know the trophic level of the fish to evaluate the possible concentration of contaminants in its tissues. Because of bioconcentration, the concentration of contaminants in the tissues of living organisms tends to increase with each trophic level.








A certain amount of phosphorus will remain in the flower beds because chemical recycling by decomposers will renew the inorganic matter that had been converted into organic matter by the plants.








EST





Ecotoxicology








The contaminant may be inorganic, organic, microbial or radioactive.








The concentration of the contaminant, the type of organisms it has been in contact with and the length of exposure











EST





It is bioaccumulation. Once in the body, certain contaminants such as heavy metals cannot be eliminated and thus accumulate in body tissues.





Through bioconcentration, the concentration of a contaminant in the tissues of living organisms tends to increase with each trophic level. Because humans are at a higher trophic level than fish, and because they eat fish, the concentration of mercury is higher in human bodies.





Water and soil, because the biomass is the total mass of organic matter (plant and animal).





In bioremediation, microorganisms break down the pollutants into matter that is no longer harmful. In phytoremediation, plants store the contaminants, but then the toxic plants must be disposed of safely.








EST





EST





Sand and other suspended matter, pathogenic microorganisms, decomposing organic waste, nutrients and chemicals











1.	Primary or physical treatment removes large pieces of debris and sand from the wastewater. Next, through primary sedimentation, heavy organic matter collects in a settling tank and is then removed. 


2.	Secondary or biological treatment mixes the water with a large amount of air and certain microorganisms that digest the fine organic matter suspended or dissolved in the water. Then, secondary sedimentation in another settling tank removes any remaining solids.


3.	The water is disinfected with chemicals or radiation to destroy disease-causing microorganisms.





Septic tanks








The type of disturbance, the frequency and the seriousness








EST





It will reduce her ecological footprint because the portion of earth and water used to eliminate her waste will be smaller.
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