
Environmental Sciences 11/12 

Final Exam 

Review Booklet 
 

Tips for Studying: 
1.  Answer each question in this review booklet 

2. Rewrite your notes 

3. Attend each lunch time tutorial your teacher holds 

4. Make cue cards and quiz yourself 

5. Look at the learning goals that are worth the most marks and MASTER those sections 

6. Find a study group that BRINGS OUT THE BEST IN YOUR LEARNING 

7. Teach your parents, relatives, siblings, or pets this information 

 

 

GOOD LUCK ☺ 

 

Continually SELF ASSESS using this learning goal chart 

 

Learning Goals Novice Apprentice Expert 

Unit#1: Local Okanagan Ecosystem    

1. I can connect the roles of species in the local Okanagan ecosystems    

2. I can explain ecosystem stability and the factors that influence sustainability    

3. I can explain how humans can be a factor of change within an ecosystem    

4. I can discuss unsustainable and sustainable human practices    

5. I can explain First Peoples and traditional ecological knowledge    

Unit#2: Earth’s Water    

6. I can explain bio-indicators of a healthy water system    

7. I can explain the health factors that contribute to healthy oceans    

8. I can explain the health factors that contribute to healthy freshwater systems    

9. I can plan for budgeted water use    

Unit #3: Earth’s Air    

10. I can discuss global changes to Earth’s atmosphere     

11. I can explain the implications of greenhouse gases    

Unit #4: Earth’s Land    

12. I can explain factors impacting soil quality     

13. I can discuss global food security issues    

14. I can explain land management practices     

Unit #5: Human Impact and Restoration    

15. I can discuss human health and environmental impacts of population growth    

16. I can plan and take action on a restoration project    

 

 

 

 

 

 

 

 

 

 



Learning Goal #1: I can connect the roles of species in the local Okanagan ecosystems 
1. Define the following terms: 

a. Ecosystem Biomass – the amount of living materials in the ecosystem 

 
Pyramid of terrestrial points upward, pyramid of marine points downwards 

 
b. Ecosystem Productivity – generation of biomass through generations 

 
c. Ecological niche – the role of an organism in an ecosystem 

 

d. Trophic cascade – the impact on the nutrition and food chain in an ecosystem.  When one organism’s 

population decreases that impacts all the other organisms lower in the food pyramid. 

 
e. Carrying capacity (K) – the amount of organisms that a population can handle.  Once carrying capacity is 

reached the birth rate = death rate and the graph will level out. 

 

 



 

2. Define the following: autotroph, heterotroph, and saprotroph and give an example of each. 

 

 
 

3. What is the difference between a terrestrial and aquatic biomass pyramids?  Explain WHY there is the 

difference. 

 
4. Describe three different trophic cascades situations and how they have impacted the ecosystem.  Use the 

examples that we have explored in our case studies. 

a. Yellowstone National Park 

i. Wolves removed due to over hunting, which caused the elk population to increase due to 

decreased predation.  Too many elk caused overeating of grasses.  Also caused elk to become 

stationary, which increased the repercussions of elk overeating.  This ended up changing the 

pathways of the creeks and rivers and caused the tree populations in the riparian zones to 

decrease.  This caused a decrease in the bird population as well. 

b. Wolf and Caribou in BC 

i. The caribou population is decreasing to such an extent that the herds are almost extinct.  This 

will impact the lichen population (big food source of caribou). The lichen population will 

increase which will then be a competitor for the grasses and decrease the grass success.  This 

will impact other ungulates such as deer, as well as smaller rodents which feed and build nests 

from grasses.  This will also impact the beetle and insect populations, which will in turn impact 

the decomposition rate of organic matter, so there will be a build up of dead and decaying 

matter. 

c. Zebra Mussels 

i. The mussels will filter feed faster which will make clearer water. The clearer water will allow 

sunlight to penetrate to the bottom algae better, which means that they will grow taller and 

bigger.  They will eventually grow and cover the top of the pond, which will then block the 

sunlight to the bottom.  All algae will die and rot.  This will decrease the oxygen recycling in the 



water, which will kill off the fish and snails.  This will create a “Dead pond” as nothing will be 

able to survive the low oxygen. 

 
 

5. What is an invasive species?  What are some examples of invasive species in the Okanagan? 

 
6. What is the difference between a native species, non-native species, and invasive species?

 



 
 

7. How does predation impact a population? 

 
 

 

8. What impact do zebra mussels have on a lake system? What are the possibly long term impact? 

 
 



9. What are some examples of symbiotic relationships of organisms in the Okanagan?  Explain what they are and 

define the three main types of symbiosis. 

 
 

10. What are three red listed and three blue listed Okanagan organisms.  Explain what is happening in their 

ecosystems that have led them to their numbers?  What is being done about it? 

 

 
11. What are the 7 local ecosystems? What are defining characteristics of each? 

Ecosystem Defining Characteristic 

Interior Douglas Fir Squirrels, dense fir trees 

Montane Spruce High up on montains elevation, spruce trees, birds, and ungulates 

Ponderosa Pine Ponderosa pine trees, not dense forests, owls, etc, lots of pine needle litter 

Bunchgrass Very dry, only blue bunchgrass, no sage, snakes and rodents 

Antelope Brush Very dry, sage and antelope brush, rattle snakes 

Interior Hemlock/Cedar Small hemlock and cedar trees, dark brown soil 

Cottonwood Riparian Along creek or river, lots of birds, yellow cottonwood trees 



 

 

Learning Goal #2: I can explain ecosystem stability and the factors that influence sustainability 

1. What are some of the factors that has led BC to initiate a Wolf Cull starting in 2015?  What are they hoping to 

impact?  Why?  What are BOTH SIDES of the story? 

Caribou in Dawson Creek herd are very threatened and down to their last numbers.  Biologists and Wildlife 

Management officers are hoping that removing their predators will help manage their population. 

Wolf cull area in BC 

 
 

2. What are some of the issues surrounding the Great Bear Rain forest?  What is impacting the area?  How can we 

play a role? 

 

 
competition with grizzly bears as the habitat of the grizzlies are infringing on the Kermode bear’s habitat 

Spirit bear protected by black bears are not 

Black bears carry the recessive gene of the white fur 

 



3. What is the difference between density dependent and density independent limiting factors?  Outline some 

examples of each. 

 
4. How does genetic diversity impact sustainability? 

Genetic diversity allows organisms to be adaptive to a change in the environment.  When there is low genetic 

diversity in a population (like in monocultures) you have a much less “flexible” population. 

 

5. What is a keystone species?  Give an example of two that we have learned about.  What is the trophic cascade if 

they were to disappear? 

 
 

Learning Goal #3: I can explain how humans can be a factor of change within an ecosystem 

1. What are some examples of biological control that humans have played a role in?  Outline four examples of 

what occurred, what the reasoning was and happened as a result of human involvement? 

a. Cane toad 

b. Ontario turkey 

c. Zebra mussels 

d. Prickly pear 

e. Parasitic Wasp 

f. Stink Bug 

 

2. What are actions that are currently being done to help improve some of our population of organisms?  How are 

we communicating with our communities to help species at risk? 

Protected land, national parks, habitat restoration, breeding programs 

 

 

 



3. What do you think we could do better to help our species at risk?  Come up with 5 things we could be doing to 

help. 

See above, education, change our behavior, protect their land 

 

4. Humans re-introduced wolves into Yellowstone National Park.  Why?  Has this been a factor of change in the 

ecosystem?  How?   

 

 
5. What is the BC Wildlife Act of 1996 and what does it protect?  
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6. What is SARA? How is the purpose? 

Species at Risk Act 

 
 

Learning Goal #4: I can discuss unsustainable and sustainable human practices  

1. What are some of the negative impacts of humans on local ecosystem?  Explain specifically how this impacts 

organisms and environments. 

Urbanization 

Development 

Recreation 

 

2. What are some things that we are doing to help our ecosystems and organisms be more sustainable? 

Provincial parks, national parks 

Breeding programs, aquariums, zoos, education 

 

3. What are some changes we can make to our choices and behaviours that might positively impact local 

ecosystems? 

Ethical consumerism, building garden corridors, education among community, buy local, small housing,  

 

 

4. What are some careers that you could go into that would have a positive impact on our environment and 

sustainable practices? 

Conservation officer, wildlife management, fisheries and wildlife biologist, environmental engineer, etc 

 

Learning Goal #5: I can explain First Peoples and traditional ecological knowledge 

1.  What is the traditional ecological knowledge? 



 

 
2. What are some of the organisms that Okanagan First Nations People have a special connection to? Explain the 

connection. 

Bear, salmon, antelope brush, sage 

 

3. The Okanagan First Nations see all parts of the ecosystem as living (water, soil, etc). How does this differ from 

the Western perspective of living and nonliving? 

Abiotic factors are non-living (no reproduction, no breathing) such as soil and rocks and water 

Biotic factors are living (reproduce, made of cells, breath) such as animals, plants, fungi, etc 

 

First Nations believe that water and rocks are living and contribute to the energy of the earth.  That we are all 

reliant on each other and feed off each other.  If the water is harmed then it will contribute to a trophic cascade.  

If the rocks and soil is harmed it will also contribute to the trophic cascade. 

 
4. What is the BALANCE of our ecosystem?  How does the need for BALANCE impact our actions? 

 
 

 

We must balance what we take from the 

land.  Out of balance behaviour is over 

hunting and over fishing. We must work 

towards a balance of resources and give 

back to the earth for decomposition and 

energy 



Learning Goal #6: I can explain bio-indicators of a healthy water system 
1.  What was happening in with the population of Alaskan Sea Lions and why?  Is this indicating a healthy 

system?  Why or why not? 

• Population in decline due to a change of food source 

• Used to eat herring, but their population has declined due to over fishing 

• Now the sea lions have changed to eat Pollock 

o This is a low fat food source 

o The milk of mom’s is not fatty enough and the young pups are not getting strong 

enough to be able to get back onto shore once in the water and are dying 

 

2. What is a trophic cascade that might happen in a water system?  Why?  What might cause this? 

• Purples start fish – keep the algae population in check.  If they die off then the algae will over grow.  This 

impacts the light able to penetrate the surface and the lower algae will die. This will impact the oxygen 

in the water and the fish will be impacted as well 

• Kelp – forests of the sea 

 

3. Why is sewage treatment an issue that impacts our water health? 

• Okanagan Lake turns over it’s water every 80 years 

• Therefore, the water must be very clean when going into the lake.   

• Excess nitrogen or carbon could throw the entire system off and encourage algae growth with 

can cause eutrophication 

•  

4. What is causing ocean acidification?  What are the consequences of it?  What can be done? What is 

being done? 

• Excess carbon dioxide in the air is having a reaction with the water molecules in the ocean 

which forms hydrogen ions, which cause acidity 

 

 
 
 
 



Learning Goal #7: I can explain the health factors that contribute to healthy oceans 
1. How much of the earth’s surface is covered in ocean water? What does this mean for our water 

consumption? 

 
2. How is ocean acidification impacting aquaculture in BC?  Why?  What are aqua culturists needing to 

do? 

• Weaker shells of bivalves (clams, mussels, oysters) 

• Larvae not surviving 

• Aquaculturists are needing to raise larval young in tanks and introducing them to ocean when 

they are strong enough to survive the acidity 

 



3. What are the issues with overfishing? Use some of the statistics that show how overfishing is impacting 

our fish population.   

 

 



4. What is bycatch? What is the largest catch species that causes bycatch?  What are the statistics on 

this? What could be done? 

• Bycatch is organisms that are caught in the process but are not the intended catch 

• Most bycatch is killed and dumped into the ocean 

• Fishermen are not paid for bycatch 

 
 

5. What are some of the issues around salmon farming?  What is being done?  Give an example of some 

proactive actions that are trying to solve this issue. 

• High density leads to high disease in fish 

• Sea lice also high 

o Impacts the young fry that are coming out of the rivers at a young age not very strong 

• Atlantic salmon are being farmed as they are a larger fish so more money at market 

 

 
 



Learning Goal #8: I can explain the health factors that contribute to healthy freshwater systems 
1. How is water consumption tied to population?  Is it always?  What are some countries that have low 

water use per capita?  What are some countries that have high use per capita?  Use the below graphic. 

 
• Each country uses a different amount of water based on population, agriculture needs, and lifestyle 

 

2. How is farming and agriculture tied to water use? 

 
 

3. If we as a community decided to reduce our water use by reducing our shower time, reducing our use 

of a dish washer, and sticking to lawn watering restrictions, would that impact our overall global water 

use?  Why or why not?  What needs to change? 



 
4. What are some of the statistics we use to find the health of a fresh water system?  Why? 

• Turbidity 

• Temperature 

• Acidity 

• Dissolve oxygen 

 

5. How does temperature impact freshwater systems and organisms? 

• Warmer water does not hold on to dissolved oxygen (gets released into the air) 

• Warmer water often causes an algae bloom 

 

6. How does pH impact freshwater systems and organisms? 

• Warmer water can damage the mucous layer of fish and gastropods, which makes them 

susceptible to fungal infections 

• Causing a decrease in the shell production of bivalves 

• Causing a bleaching of corals 

 

7. How does turbidity impact freshwater systems and organisms? 

• The more turbid the water the higher the temperature as the darker particles hold on to heat 

• Light doesn’t penetrate which can impact the algae and plant growth 

 

8. How does dissolved oxygen impact freshwater systems and organisms? 

• Dissolved oxygen is what marine organisms rely on to respire 

• Very important for life in a water ecosystem 

 



Learning Goal #9: I can discuss global changes to Earth’s atmosphere 
1. Define the following terms: 

a. Greenhouse gasses 

A greenhouse gas is a gas in an atmosphere that absorbs and emits radiant energy within the 

thermal infrared range. This process is the fundamental cause of the greenhouse effect. The 

primary greenhouse gases in Earth's atmosphere are water vapor, carbon dioxide, methane, 

nitrous oxide, and ozone. 

 
b. Climate 

Climate is the statistics of weather over long periods of time. It is measured by assessing the 

patterns of variation in temperature, humidity, atmospheric pressure, wind, precipitation, 

atmospheric particle count and other meteorological variables in a given region over long periods 

of time. 

 

c. Good ozone 

The stratosphere or "good" ozone layer extends upward from about 6 to 30 miles and protects 

life on Earth from the sun's harmful ultraviolet (UV) rays. 

 
d. Bad ozone 

Ground-level or "bad" ozone is an air pollutant that is harmful to breathe and it damages crops, 

trees and other vegetation. 

 

e. Stratosphere 
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The stratosphere is the second major layer of Earth's atmosphere, just above the troposphere, and 

below the mesosphere. About 20% of the atmosphere's mass is contained in the stratosphere. 

 

2. What changes have occurred on Earth due to global warming? 

 
 

3. What are some of the implications to our organisms due to global warming? 

• Higher temperature means more oxygen dissolving out of water (impacts freshwater and salt 

water fish) 

• More drought for soil impacting plants and plant eating animals 

• Less food for animals (decreased plant species) 

• Change in ocean currents due to temperature change cause new locations for ocean animals 

• Temperature changes impact coastal cities (more rain) 

 

 

4. What are the various layers of Earth’s atmosphere?  What are characteristics of each layer? 
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5. What is the difference between good and bad ozone?  What can we be doing to help solve both of 

these issues? 

 
 

6. What is the percent of each gas in our atmosphere? 

 
7. What are the three types of UV and what are characteristics of each type?  What are the consequences 

of each? 
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8. How can global warming impact human populations? 
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9. How effective is recycling? What are the positives and the negatives of recycling? 

 
 

Learning Goal #10: I can explain the implications of greenhouse gases  
1. Outline the goal and the results of Montreal Protocol.  Was it successful at making change?  Why or 

why not? 

 
2. Outline the goal and the results of Kyoto Protocol.  Was it successful at making change?  Why or why 

not? 
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3. Outline the goal and the results of Paris Protocol.  Was it successful at making change?  Why or why 

not? 
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4. What are the consequences of high CO2 in our atmosphere? 

• Increase CO2 in oceans lead to ocean acidification 

• Increase CO2 in air causes heat retention 

• Increase CO2 causes lower oxygen ratio in air 

• Increase CO2 causes reabsorption of heat 

 

 

 

 

 

 

 

 

 

 

 

5. What are the human actions that are increasing greenhouse gases? 
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6. How can global warming impact our human health? 

• Mental health issues due to change in seasons 

• More severe storms causing more stagnant water which can cause more viral illnesses such as west 

nile and malaria 

• Melting of the ice shelf is releasing old viruses that can impact health of animals and plants 

 

7. What adaptations can organisms make in order to survive and adapt to the increasing greenhouse 

gases 

• Adapt to new environments 

• Adapt to new carbon dioxide and oxygen amounts 

• Change the rate of photosynthesis 

• Adapt to survive lower pH in ocean 

 

 

 

 

 

 

 

 

 

 

 

8. What is carbon sequestering? How does it work?  What are some natural sources?  What are some of 

the new technologies? 
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• Turn gas carbon dioxide into liquid carbon dioxide, which can then be stored in porous rock or 

below the ocean 

 
 

• Plants are natural carbon sequestrator in the process of photosynthesis. 
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Learning Goal #11: I can explain factors impacting soil quality 
1. How might soil be impacted by human activity? 

• Reduce carbon and nitrogen in the soil 

• Deforestation causes destabilization of soil 
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12. What are some of the impacts of our forestry industry? 

 
13. What are the benefits and negatives of the different types of harvest methods? 

  
14. What are important nutrients needed for healthy soil? 
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15. What are some methods we can use to enrich our soil? 

• Fertilizer added (increase nitrogen and phosphates) 

• Add organic matter (compost soil) 

 

Learning Goal #12: I can discuss global food security issues  
1. What is our current world population? 7.6 billion people 

a. How does this population impact food?  

• Limits of agricultural space for food growth 

• Limit of nutrient rich soil 

• High quantity vs high nutrient quality 

• Increase malnourishment to under developed countries 

• Changing freshwater sources to promote agriculture growth 

 

 

b. What are some solutions? 

• More efficient growth of food source 

• Grow on moon (create a specific environment to create high yield food sources) 

• GMO’s → high yield, low water, high nutrients 

 

2. What are some issues around food choices? Why are these issues? 

• Purchase of GMO’s 

o Support of large companies vs local farmers 

o Pesticide use 

o Organic production 

o Farmer treatment 

o Do we know how DNA changes impact human health long term? 

• Local farming 
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o Purchase local to reduce carbon footprint from delivery and importing 

• Organic 

o Is this an appropriate designation?  What does it mean?  How does this impact 

environment and treatment of animals? 

• Purchase of large or small quantities 

o Food wastage 

3. What is the four crop rotation method of agriculture and how has it impacted our food? 

  
 

 

 

 

 

 

 

 

4. What are the factors that you feel are most important to food security? 
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Learning Goal #13: I can explain land management practices 
1. What are the new categories of our Summerland recycling depot? 

a. What are some of the rules of the waste reduction separations? 

• There are 3 new bins: garbage, curbside recycling, landfill recycling, yard waste 

b. What can and can’t go in curbside recycling?  What can and can’t go in the landfill recycling 

recycling? 

Curbside recycling Rules 

 
 

 

 

 

 

 

 

 

https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjT8pzx5NDbAhVhzlkKHcz2D_wQjRx6BAgBEAU&url=https://sustainabilityactive.com/2017/12/climate-change-likely-affect-food-security-ghana/&psig=AOvVaw0p6GA__njxoWpjeAAIeQSG&ust=1528984360169015


Landfill recycling Rules 

 
2. How does putting food scraps in composting instead of landfill impact the earth? 

• Composting uses aerobic bacteria to break down the food scraps.  Aerobic bacteria 

releases carbon dioxide 

• The landfill uses anaerobic bacteria to break down any waste that can be decomposed.  

These anaerobic bacteria release methane as waste.  Methane holds onto more heat 

than carbon dioxide, so it is impacting global warming more 

 

3. What are the rules for what can be composted and what can not be composted? 
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4. What are some of the minerals that are mined in Canada? 
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5. What are some of the benefits and negatives of mining styles? 

 
6. What are the pro’s and con’s of using natural gas  

 
7. What is the difference between renewable and non-renewable resources?  Give three examples of 

each. 
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8. What are the 3 main companies involved in pipelines in Canada? 

 
a. What are the issues surrounding the Transmountain pipeline? 

• Do we want to support extra fossil fuel use and production? 

• Is it safe for our water ways? 

• Is it safe for our soil and land? 

• How does it impact employment? 

• How does it impact First Nation communities? 

• How does it impact wildlife? 

b. What happened with the Northern Gateway pipeline? 

 
 

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi28b6bgNHbAhUXHDQIHdKdCw8QjRx6BAgBEAU&url=http://www.canadianoilstocks.ca/canadian-pipeline-midstream-stocks/&psig=AOvVaw22ZObzZ20QxD-_e2jSwiRk&ust=1528991697750623
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiu98HOgNHbAhVqCTQIHZ4zC1kQjRx6BAgBEAU&url=http://nwcoastenergynews.com/2012/07/23/3342/bc-issues-list-conditions-enbridge-northern-gateway/&psig=AOvVaw2NnSwrv_RLXJRThgeSUEKq&ust=1528991824327821


c. What is the current situation in BC and Alberta with the Transmountain pipeline? 

• Canadian Federal government bought the pipeline for $4.5 billion 

• The Federal government and Albertan government want to move ahead with the 

project, BC government is moving ahead with legal actions about who can impact BC 

coast and BC land 

9. What is fracking?  What are the positives and negatives about this practice? 

 
 

10. What are some of the First Nations practices of using the land? 

• Use only what you are needing, never more than you can use 

• Put back to the land anything that is not being used (bones, leaves, branches) 

• When using the land, have only positive thoughts 

 

Learning Goal #14: I can discuss human health and environmental impacts of population growth 
1. What have been some moments in history that has impacted the human population growth? 

 

• Industrial revolution 

• Sewage systems 

• Modern agriculture 

• Vaccines 

• Medical advances 
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2. Do you think that the earth has reached it’s carrying capacity?  Why or why not? 

a. What are limiting factors that might impact human population as we reach the carrying 

capacity? 

 
3. How does a WASTE water treatment work?  Why is it necessary in Summerland? 

 
4. How does a Water Treatment Plan work?  Why is it necessary in Summerland? 

 
 

 



Diagrams to Know: 

   

  
 

 

2.  
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