
ESS Q1 Study guide 
 
All class material,google classroom information, vocabulary, notes, and information 
from respective book chapters 1-2 and 5-7, tests, and quizzes are fair game for the 
final.  
 
 
11th 
1.1 EVS 

1) Describe a system that is within your reach.  
2) How do models keep ideas understandable and holistic? 
3) List, describe, and give an example of the two components of a system.  
4) Use Elements and Processes in a sentence demonstrating your knowledge of 

their meanings. 
5) Define Emergent Properties and describe how the cardiovascular system 

demonstrates EPs 
6) In regards to a coal power plant, give examples of Flows, Storages, Inputs, 

Outputs, Transfers, and Transformations.  
7) Define Isolated, Open, and Closed systems in regards to their respective 

movement of Energy and Matter 
8) How can models be limiting 
9) Draw, label, and interpret systems diagrams 
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1.2 Systems and Models 

1. Define Paradignm, Society, and Environmental Value System.  
2. Give 4 factors that may influence an EVS. 
3. List 4 EVS Inputs, then 3 outputs.  
4. Define technocentrists and give an example.  
5. Define ecocentrists and give an example. 
6. Define Anthropocentrirists and give and example. 
7. How does an ecological deficit occur? 
8. Compare deep vs. soft ecology 
9. Contrast Intrinsic and instrumental value. Describe how an object can 

have one or both.  
10.Evaluate components of an EVS 
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1.3 Energy and Equilibrium 
 
Understand the significance of each of these 
1948: IUCN Founded 
1952: Great Smog in London kills 4,000, caused by coal burning during cold winter 
1956: Minamata deaths from mercury pollution in food chain 
1958: Start of UN Law of the Sea 
1961: WWF Founded 
1962: Rachel Carson publishes //Silent Spring// 
1969: Cuyahoga river catches fire due to ignition of oil and chemical pollution 
1970 James Lovelock's Gaia Hypothesis 
1974: CITES started 
1977: Greenpeace " Save the Whale" campaign 
1978: Love Canal 
1979: World Climate Conference raises awareness of climate change 
1980: World Conservation Strategy; Friends of the Earth begins confrontational 
protests 
1984: Bhopal Disaster 3,000-4,000 die due to explosion of pesticide factory in India 
1984 Mr. Bunn is born.  
1986: Chernobyl disaster 
1991: One million tonnes of crude oil dumped into Persian Gulf at end of Gulf War 
1992 Rio Earth Summit 
1997: Kyoto Protocol 
2005: Hurricane Katrina hits US Gulf Coast 
2006: Al Gore's //An Inconvenient Truth// 
2007: Great Pacific Ocean Garbage Patch discovered 
2010: Deepwater Horizon Oil Spill 
2011: Japan- Fukushima Daiichi nuclear disaster 
2015 Paris Climate Change Conference 
 

1. Define Ecosystem. Why is it a System? 
2. Define Equilibrium. Differentiate between the two types of equilibrium.  
3. The flow of ________ gives an ecosystem the ability to do work. 
4. An increase in entropy arising from energy transformations __________the 

energy available to do_______. 
5. Another way to look at the 2nd law of TD is ¨The second law of 

thermodynamics states that whenever energy is transformed, there is a loss 
energy through the release of ----------? 

6. Most living systems are maintained by constant input of energy from 
_________? 



7. Explain how the 2nd law of TD justifies energy loss as we climb up a food 
chain.  

8. Give 3 ways energy is lost in living things. HRM 
9. How many more times the amount of people will eating soybeans feed vs 

eating the cow that ate the soybeans? 
10.Give Mr. G´s synonyms for Negative Feedback and Positive Feedback.  
11.Relate resilience and tipping point for ecosystems.  
12.How does biodiversity affect resilience and avoiding tipping point?? 
13.Give 5 structural characteristics that may make an ecosystem more resilient. 
14.How can humans positively and negatively affect resilience of ecosystems?  
15.A tipping point is the –––––––amount of change within a system that will 

destabilize it, causing it to reach a new ------------or stable state. 
16.Describe major environmental events, discuss factors of resilience, 

understand the result of changing dynamics of a system.  
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1.4 Sustainability 
1. Define the Study of Sustainability. 
2. What is the % difference in what we consume, vs what we return? 
3. List the 4 significant ideas Mr. G mentions for this section.  
4. _________ is the use and management of resources that allows full 

natural replacement of the resources ________ and full recovery of the 
________ affected by their extraction and use. 

5. How do the theoretical views of economist differ from the views of 
environmentalists in regards to sustainability? 

6. Give 3 ways sustainability may be encouraged. 
7. Define Natural capital and list the three classes of nc.  
8. Why are non-renewable aspects of natural capital called “Inventories”  
9. Give and example of an “Essential Service” provided by renewable 

natura capital natural capital . 
10.What system renews replenishable natural capital? 

11. Hand draw figure into your answer 
sheet. Explain what these relationships mean.  

12.Any society that supports itself in part by depleting essential forms of 
natural capital is ____________.  

13.  Explain the 4 “Values” an organism or ecosystem may have on a 
system.  

14.Why can it be difficult to give instrumental value to natural capital? 
15.Non renewable resources cannot generate wealth without ____________ 

of the resource (estate) 
16. In regards to a coral reef: explain the relationship between natural 

capital, natural income and sustainability, and discuss the value of 
ecosystem services to your society. 

17.Connect services, goods, natural capital, and natural income.  
18.What are several of the costs of removing natural vegetation from an 

ecosystem? 



19.Give four ways we can quantitatively monitor or indicate environmental 
sustainability. 

20.What are the goal and objectives of the Millennium Ecosystem 
Assessment?  

21.Summarize the 5 assessments that the MA collected.  
22.What is an EIA and what is its’ purpose? During which stage of planning 

is an EIA most effective?? 
23.List the 10 common components of an EIA. 
24.What are 4 possible weaknesses in EIAs? 
25.Define ecological footprint. 
26.List 6 ways EF can be increased 
27.List 11 ways EF can be reduced? 
28.These are 8 goals of the UN Millennium Summit 18 years ago. Isn’t this a 

great list for humanity? 

 
 

Key Terms 
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1.5 Human Populations 
 

1. Define pollution.  
2. List the 5 sources of pollution.This is an awesome chart.  
3. Differentiate between point and non point pollutants. How are they 

different to manage?? 
4. Describe POPs 
5. Describe Biodegradable Pollutants 
6. Describe your favorite Ice Cream. 
7. Describe acute pollutants.  
8. Describe chronic pollutants. 
9. What is the difference between primary and secondary pollutants. 

Be sure to give 2 examples of each.  
10.Summarize the history, problems, successes, and activism 

surrounding DDT. 
11.What are the 3 levels of intervention for managing pollution? 

(CHA, MAoP, C-up) fig 3 
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2.1 Systems and Population 
1. What is Mr. G’s definition of Species? Why can this be troublesome? 
2. How can the habits of an organism change? 
3. Define niche. Differentiate between realized and fundamental niche.  
4. Give 6 examples of the abiotic components of an organism’s niche.  
5. Give 6 examples of the biotic components of an organism’s niche. 
6. List 8 abiotic limiting factors. 
7. List 6 examples of biotic interactions in a community. 
8. What is the difference between infraspecies competition and Infraspecies 

competition.  
9. How can competitive exclusion fuel evolution? 
10.List and describe the 7 forms of symbiosis.  
11.Define population, in the ecological realm.  
12.Give an example of both density dependent and density independent limiting 

factors.  
13.Describe the difference in internal and external regulation factors.  
14.What are 2 different possibilities when a population reaches its ecosystem’s 

carrying Capacity?? 
15.Draw an S curve (sigmoid) graph and label its phases 
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2.2 Communities and ecosystems 

1. Define community.  
2. How do communities and ecosystems differ?? 
3. For photosynthesis, list inputs, processes, outputs, transformations, and the 

chemical formula.  
4. What is the ecological importance of primary producers? 
5. Biomass contains energy derived from the ______ (mostly) 
6. The economy of energy rests upon ______ 
7. Describe ecological pyramids of numbers, biomass, and productivity. 
8. Why do ecological pyramids typically end in a point?? 
9. Ecological efficiency between levels of ecological pyramids is typically _____ 

% 
10.Give two examples of and define Bioaccumulation.  
11.List and describe the 4 characteristics that make a pollutant capable of 

bioaccumulating  
12.Describe how DDT bioaccumulates.  
13.What makes a pollutant persistent or non-persistent?? 
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2.3 Flows of Energy and matter 

1. What 2 things / flows link ecosystems? 
2. Define insolation.  
3. ____ of solar radiation is reflected back into space.  
4. What is a simple definition of IR radiation? 
5. Most UV light is absorbed by _________ 
6. Of all the energy that is not reflected or absorbed, ________ of it is available for organisms on the surface.  
7. List 5 energy inefficiency losses of solar radiation.  
8. Give the formula for energy efficiency.  
9. The conversion of energy into biomass for a given time is _______. 
10. What are 4 conditions that create optimal primary productivity? 
11. ______ is the income, _____is the income minus the cost.  
12. Compare primary to secondary productivity.  
13. Give the formula for calculating NPP. Define each of the variables.  
14. Essentially, _____________ = Biomass 
15. In reference to plants, what is GPP?? 
16. Give the formula for calculating GSP. Define each of the variables.  
17. What is Maximum sustainable yield? 
18. Define ecological “sink” 
19. Briefly summarize the N, H2O, C, and P cycles.  
20. What organisms were responsible for photosysnthesis before the evolution of Plants? 
21. What organisms or processes ‘fix” nitrogen for plant growth? 
22. Give 6 carbon storages / sinks.  
23. What are several flows and transfers for the C cycle? 
24. What are several sinks, flows, and transfers for the N cycle? 
25. Describe with named examples how human activities such as burning fossil fuels, deforestation, urbanization and 

agriculture impact energy flows as well as the carbon and nitrogen cycles. (this is a big one) This may help 
https://www.youtube.com/watch?v=1VvWIA0jcyY 
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2.4 Biomes and Succession 
1. Define Biome. 
2. What characterizes a biome? 
3. How are ecosystem stability and succession linked? 
4. What is your favorite ice cream? 
5. List and describe all 6 terrestrial biomes.  
6. List and describe all 4 aquatic biomes. 
7. What are the 3 factors governing the distribution of biomes? 
8. How does topography affect biomes? 
9. What is the major determining factor for a biome’s boundary? 
10.How does altitude affect plant growth? 
11.Describe the tricellular model. Give the 4 components.  
12.What causes biome shift? 
13.What factors affect zonation. 
14.What do kite diagrams show? 
15.Compare primary and secondary succession.  
16.How do habitat and genetic diversity relate.  
17.Why is gross productivity low during the early stages of succession? 
18.What are the two components of stability? 
19.What 4 factors affect stability? 
20.Why is there really never a “climax” community?? 
21.Know all biotic and abiotic factors of all biomes.  
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2.5 Ecosystems and sampling 

1. Define Ecosystem ecology. 
2. What is the 3 first step in understanding how ecosystems work? 
3. Why is it important to understand what organisms are in a community? 
4. How do scientists use sampling strategies? 
5. How does changing pH affect organisms? 
6. Summarize the cause and effect of the 1986 Chernobyl reactor disaster.  
7. Describe 3 ways to increase reliability of data collection. 
8. Define validity 
9. Relate reliability to validity 
10.Describe Inter-Rater, test-retest, and parallel-forms of reliability. 
11.Describe Dry mass, controlled combustion and extrapolation. Why are these 

useful? 
12.What are the differences in Counts, Density, and frequency? 
13.Give the formula and function of the Lincoln index. 
14.What is a tullgren funnel? Draw it! 
15.What are a few ethical considerations when trappin’ animals?? 
16.List and define the two main ways to quantify biological diversity. 
17.Give the formula and function of the Simpson index. 
18.What does a high “D” mean? 
19.Diversity is a function of which two components? 
20.How does a dichotomous key work? 
21.How are quadrats used in sampling? When are they most useful? 



22.How does a belt transect work? 
23.Define and give the formula for standard deviation. 
24.Define and draw an environmental gradient. 
25.What are different methods for sampling motile and non motile organisms. 
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5.1 Intro to soil 

1. List this unit’s significant ideas. 
2. What is another word for a soil’s layered structure? 
3. Define Regolith. 
4. What are the four components of soil? 
5. Describe how soil interacts with the atmosphere, biosphere, lithosphere, and 

hydrosphere. 
6. Construct an illustration showing 2 ways soils are important to humans 
7. How much of the Earth’s fresh water is stored in soil? 
8. From the troposphere to bedrock, list and briefly describe the importance of all 

5 soil horizons (OABCR) 
9. What percentage of soil is organic material? 
10.Describe the two ways in which material is transferred through the soil.  
11.How do burrowing critters help in translocation? 
12.List 4 inputs and 4 outputs in soil formation. 
13.Describe one way soil can loose gaseous compounds  
14.Give 4 factors that influence soil transformation.  
15.List and describe the 6 factors that determine the primary productivity of soil.  
16.Describe and give examples of Transfers, Transformations, inputs, outputs, 

flows, and storages in soil systems.  
17.Explain how soil can be viewed as an ecosystem.  
18.Give and (explain why it is so) a forth trophic level organism in a soil food 

web.  



19.Using 10 statements, compare and contrast the quality of Clay, Loam, Silt, 
and Sand.  

20.Who would win in a fight: Loam or Sand? Justify your answer with the 
physical components of the soil.  

 
soil 

parent material 

transformation 

water holding 

capacity 

soil texture 

minerals 

 

lithosphere 

precipitatio

n 

decomposit

ion 

biota 

sand 

porosity 

soil profile 

infiltration 

weathering 

clay 

permeability 

bedrock 

deposition 

leaching 

nutrient cycle 

mineral 

content 

silt 

soil horizon 

 

organic 

material 

drainage 

loam 

humus 

glacial 

moraines 

sheet wash 

 
 
 

5.2 Terrestrial food production and choice 
1. Give the first and second laws of Thermodynamics.  
2. Which 11 factors influence sustainability of world food production? 

(Look below the pretty Hunger picture)  
3. In regards to Carbon and Energy, differentiate between producers and 

consumers.  
4. What was the post-war second agricultural revolution? 
5. Give some positives of this ag. Revolution.  
6. Define Arable land 
7. How does climate change affect food production? 
8. Why does India and China´s growing appetite for carne affect global 

food reserves? 
9. Define urbanization. How does this affect arable land? 
10.How can farming lead to loss of biodiversity?? 
11.What is Earth´s current human population size? 

http://www.worldometers.info/world-population/ 
12.What percentage of the earth's human population is malnourished? 
13.What does it mean to be malnourished? Undernourished? What 

percentage of people in LEDCs are undernourished? 
14.Give 4 ill-effects to chronic undernourishment in children.  
15.What is one problem in choosing food based on preference? 
16.Describe the differences in cash-cropping and subsistence farming. 

Give an example of each.  
17.How can food distribution create conflict? 



18.Compare the Caloric intake between MEDCs and LEDCs. What 
percentage of a MEDC citizens intake does a person living in a LEDC 
generally intake? 

19.What is Net Primary Productivity on Earth? 
20.How does eating meat require more land, water, energy, and 

resources?? 
21.Describe and give examples of three imbalances in food distribution.  
22.Relate development, consumption, and waste. 
23.Give one reason LEDCs produce less waste and why MEDCs produce 

more.  
24.How does education relate to food choice? 
25.What percentage of the usable land on Earth’s surface is involved in 

livestock production?? 
26.List 5 benefits to eating lower on the food chain. 
27.According to U5.4.8, what are 5 ways to increase food production 

sustinability? 
28.What has kept food production up with human population? 
29.Compare intensive and extensive farming. 
30.Define silage and slurry as they relate to agriculture. 
31.List 4 inputs, 3 processes, and 2 outputs to farming. 
32.Why are energy transfers along aquatic food chains more efficient? 
33.Why is initial solar energy fixing in aquatic ecosystems more difficult? 
34.The order in living systems is only maintained by constant input of new 

energy from the _____. 
35.  Give 5 negative impacts that may arise from mismanaged terrestrial 

food production.  
36.What is the major source of pollution from factory farms? What an be 

done about this?? 
37.What are the sources of the 9% of carbon dioxide emissions from 

factory farms? 
38._____ of Earth’s surface is used for grazing and ____ is used to produce 

animal feed. This is a major threat to wildlife _______ and __________. 
39.Define Animal Husbandry. (use another source) 
40.All components of human nutrition  
41.Pick 3 of the following. Describe how implementation can increase 

sustainability. (use another source) 
 
Buying Local produce 
     More effective Food Labels 
          Monitoring multi-nationals 
               Using Buffer zones (nutrient run-off) 
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5.3 Soil Degredation and conservation 
1. How do Overgrazing, deforestation, unsustainable agriculture, irrigatin, 

erosion, and desertification each contribute to soil degradation? 
2. What are 5 activities that result in desertification? 
3. Why do farmers quite often over exploit their land?? 
4. Give examples of each of the 4 soil conservation measures the author 

mentions.  
5. List three measures farmers may take to reduce erosion.  
6. What are 3 ways farmers can reduce salt affected soils. 
7. Give typical organisms associated with the 5 stages of primary soil 

succession.  
8.  Give 5 ill effects of soil erosion 
9. Describe how Overgrazing, Overcropping, and Deforestation reduce soil 

fertility.  
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6.1 Intro into atmosphere 
In regards to time, differentiate between climate and weather. 
Give U6.1.2 
Give atmospheric compositions and functions of Nitrogen, Oxygen, Argon, Carbon 
dioxide, Water vapor, and one trace gas.  
Which 6 GHGs do scientist give the most attention to? 
Give the chemical formulas for the gasses in #4. 
WHich 2 layers do most living processes occur in? 
On 4 accounts, compare the Troposphere and the Stratosphere. 
Where do meteorites start to burn? 
What is albedo? 
What percentage of the total radiation to reach Earth is reflected? 
Give 3 areas with high Albedo. Give 3 areas with low Albedo. 
How do clouds help to regulate global temperature? 
What are the (3) roles of greenhouse gasses? 
What is the difference between short and longwave radiation? Give an example of 
each. 
Without GHGs, what would be the difference in Earth’s Avg temp? 
Give one essential role of the Ozone Layer.  
Outline the history and significance of the Montreal Protocol. (outside source) 
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6.2 Stratospheric ozone 
How does Sunscreen work? https://www.youtube.com/watch?v=gMtk-q2cp5Q 
Summarize the chemistry behind Ozone depletion. 
https://www.youtube.com/watch?v=aU6pxSNDPhs 
What is the relative concentration of Ozone in the Stratosphere? 
How does Ozone Naturally break apart in its natural Dynamic Equlibrium? 
Give 5 sources of CFC´s 
Give 5 negative effects of UV on organisms, and 2 on the community level.  
What are 3 ways to reduce CFC production? 
How does UNEP monitor the health of Stratospheric Ozone? 
Why is there a blackmarket trade of CFC´s?? 
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6.3 Photochemical smog 
Know inputs, outputs, transfers, transformations, and human influence and harm to 
this system 
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6.4 Acid Deposition 
Know inputs, outputs, transfers, transformations, and human influence and harm to 
this system 
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7.1 Energy choice and security 

1. What changing rhythms is Mr. G referring to? 
2. Define energy security. 
3. How doe Anaerobic respiration connect to fossil fuel creation? 
4. List 5 fossil fuels. 
5. Describe 4 Quantitative values associated with fossil fuels.  
6. What makes wind and solar power renewable, while coal and petroleum are 

not? 
7. Why is nuclear energy considered renewable? 
8. What energy source creates the most output? 
9. What factors does energy security depend on? 
10.Describe the 8 factors that influence energy security, and independence.  
11.Create a chart showing several ways MEDCs and LEDCs differ in energy 

demand. 
12.How does energy efficiency relate to energy security? 
13. In 11 sentences completely summarize the power source table. 
14.Summarize the 5 factors that affect energy choice.  
15.Outline the ESI. 
16.Summarize the energy strategy of Sweden and one other nation. 

https://cleantechnica.com/2016/02/04/how-11-countries-are-leading-the-shif
t-to-renewable-energy/ 
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https://cleantechnica.com/2016/02/04/how-11-countries-are-leading-the-shift-to-renewable-energy/
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7.2 Climate change causes and implications 

1. with these. Support with evidence from these charts.  
2. How do Earth’s oceans regulate climate? 
3. According to 7.2.3, what harm are GHG’s doing to the Earth. How are humans 

increasing these?(bet this would be a good essay…… 
4. What are the 3 roles of GHGs? 
5. Summarize 7 potential effects of climate change. Which of these would help 

humans? 
6. At what avg, temperature with 20-30% of species become extint? 
7. Describe how 4 positive feedback properties influence Climate Change.  
8. List 2 Negative feedback properties and how they affect climate.  
9. Describe several counter arguments to anthropocentric climate change.  
10.  Summarize the steps of Negative feedback and Positive feedback as 

summarized in 7.2.1. 
11.Discuss several ways clouds affect Earth’s heat cycles.  
12.Define Time lags. 
13.Define IPCC. 
14.How do carbon trading and a climate tax work? 

15. Read this 
(https://www.nature.com/scitable/knowledge/library/factors-affecting-global-climat
e-17079163)  and summarize the key points and conclusions.  

 

https://www.nature.com/scitable/knowledge/library/factors-affecting-global-climate-17079163
https://www.nature.com/scitable/knowledge/library/factors-affecting-global-climate-17079163


16. Hand draw and color this on its´ own paper. Be ready to explain it. 
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7.3Climate change Mitigation and adaptation 
1. Differentiate between mitigation and and adaptation as they pertain to climate 

change. 
2. Define litigation (OSS) 
3. Why are we already committed to some level of climate change? 
4. Mitigation involves reduction and _________ of GHGs and their _______ from the 

atmosphere. 
5. Give the 3 Carbon sinks listed 
6. What is the goal of adaptation to climate change? 
7. Describe Global, Local, and Personal management strategies for CC 

mitigation. 
8. List 4 preventative mitigation strategies to reduce CC. 
9. How do carbon taxes seek to reduce air pollution? 
10.What is one positive affect of carbon trading? 
11.Relate “Cap and Trade” policies to what you have learned about the free 

market. 
12.How does close seeding work? (oss) 
13.Define Geoengineering as it relates to climate change action.  
14.Which 2 GHGs can be reduced by limiting chemical fertilizer use and reducing  
15. intensive livestock farming? 
16.Give 6 alternatives to fossil fuel use. 
17.What is a synonym for “Solar Panels?” 
18.Describe the DESERTEC project (oss) 
19.Describe 2 methods of CC adaptation with building design. 
20.How does CC change disease movement patterns? 
21.How can coastal areas prepare for CC and rising sea levels? 
22.List 4 mitigation strategies for Carbon Dioxide Removal. CDR. 
23.What is the goal of UN-REDD? (oss) 
24.What is the current “Climate Lag” What is climate lag?  
25.List 4 examples of CC adaptations from Understanding 7.3.4. 
26.Give named examples of how Sudan has adapted to CC. 
27.How can adaptive capacity vary from LEDCs to MEDCs? 
28.Create a chart to describe effectiveness, accomplishments, goals, and 

timelines of IPCC, NAPAs, UNFCCC, Paris agreement, and Kyoto Protocol.  
29. If the Kyoto protocol was ratified, what would be the resultant global 

temperature change? 
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