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ESS Midterm Review Guide
Topic 1: Fundamentals of ESS
1. There are 3 main types of systems: Fill in the blank spaces below!
	System type
	Energy
	Materials
	Example

	Open
	Can be Input and output
	Can be input and output
	

	
	
	Cannot be input or output
	Best example is _________ 


	
	
	
	Best Example is the Universe


2. Identify the following as positive or negative feedback:

a) As Earth warms, organic matter in soil is decomposed faster this causes more carbon dioxide to be released. Carbon dioxide enhances the greenhouse effect. As a result the earth warms further and the rates of decomposition increase.

b) As Earth warms, evaporation increases. This leads to increased snowfall at high latitudes. As a result the icecaps enlarge and more energy is reflected away from the earth.  The earth begins to cool and rates of evaporation fall. 

c) A thermostat in a central heating system is a device that can sense the temperature.  It switches a heating system on when the temperature decreases to a predetermined level, and off when it rises to another warmer temperature.  So a room, a building, or a part of industrial plant can be maintained within narrow limits.

d) A teacher encourages a student with comments on her work; student associates learning with being praised so wants to learn more and produces a higher standard of work (a new state!). Student gains confidence from achievement passes exams and leaves for university.

e) As a population of mice increases, there is less food to go around, so some animals starve, reducing population to a low number which causes the food levels to rise back up.

3. State the first law of thermodynamics and state the second law of thermodynamics. 
4. Distinguish between a transfer and a transformation. 

a) Give at least 2 examples of a transfer.

b) Give examples of the 4 types of transformations.

5. What is an environmental value system?
6. Give an example of a historical event and explain how it has helped shape EVS and create a public awareness about an environmental issue.

7. Define sustainability.
8. What was discussed at the Rio Earth Summit?

9. Explain the difference between ecological, economic, and aesthetic values of natural capital.

10. Classify following resources as renewable, replenishable, or non-renewable.
a) Solar energy (sunlight)

b) Coal

c) Fossil Fuels

d) Timber

e) Ozone

f) Copper

g) Water (not ground water)

h) Uranium

i) Natural Gas

j) Trees

k) Plants

l) Animals

m) Soil

n) Groundwater 
11. Explain the purpose of an Environmental Impact Assessment. Give a specific example of what they are used for.

12. Define the term ecological footprint and how it relates to sustainability.
13. State and explain which type of pollution, point source or non-point source, is easier to identify, control and eliminate.

14. What is DDT and what some concerns about this persistent organic pollutant.

15. What are the 4 main sources of pollution? Which one of these 4 produces the large amount of waste percentage wise?


a)


b)


c)


d) 

16. Explain the difference between direct and indirect method of monitoring pollution.
17. What is an indicator species? Is this a direct or indirect measurement?

18. Out the 3 step pollution management process. (Hint: they each begin with “R”)

1.


2.


3. 

19. Describe how economic factors may influence approaches to pollution management. 
Topic 2: Ecosystems & Ecology

20. Select one word from Bank A, one from Bank B and one from Bank C to correctly identify each trophic level. 

[image: image1.wmf]IV

III

II

I

100 000 kJ m yr

–2–1



21.  Calculate the approximate amount of energy in kJ transferred in m–2 yr–1 from trophic level I to trophic level II using the information from question #20.

22. List the three types of ecological pyramids?

23. How is GSP calculated? Write the equation.
24. How is NP calculated? Write the equation.
25. How is GPP, NPP, and R calculated in light-dark bottle experiments? Write the equations for each.

26. Multiple Choice. Net primary productivity is the total biomass:
A. made from inorganic matter that remains after respiratory losses.

B. obtained from other organisms that remains after respiratory losses.

C. obtained from other organisms before any respiratory losses.

D. made from inorganic matter before any respiratory losses.
27. Calculate the productivity for the following problems. Show your work!

a) The gross primary productivity of a meadow in southeastern Kansas is found to be 38,000 kcal/m2.  Respiration which is measured by the amount of CO2 released is 13,500 kcal/m2, what is the net primary productivity for this ecosystem, in kcal/m2 per year?

b) The net annual primary productivity of a particular wetland ecosystem is found to be 6,000 kcal/m2 per year.  If respiration by the aquatic producers is 12,000 kcal/m2 per year, what is the gross annual primary productivity for this ecosystem, in kcal/m2 per year?
c) An animal population is given 50 kg of feed per day, of which 40 kg is consumed. 20 kg of feed per day is used in respiration and 15 kg of faeces per day is released. What is the gross productivity? What is the net productivity?


d) Use the chart below to find the gross productivity, respiration, and net productivity.
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28. Name the process that release nitrogen back into the atmosphere. 

29. Name an abiotic factor that could affect a terrestrial ecosystem? Marine? Freshwater?

30. What is a two word naming system used to classify organisms? 

ex. Homo sapien

31. Identify the genus and species names and determine which two species are most closely related?



Sugar Maple Tree: Acer saccharum



White Oak Tree: Quercus  alba


Lion:    Panthera leo




Jaguar:    Panthera onca
Make sure you understand how to make and use a dichotomous key!
32. What makes a sample “random”?  

33. Explain how ecologists would best estimate the population of dandelions in a field. What techniques could they use and why?

34. Explain how an ecologist would best estimate the population of mice in a prairie? What techniques could they use and why? 

35. What are all the assumptions we have when using the Lincoln Index to determine population? Include the equation as well. 
36. Using the Lincoln index calculate the population of the sparrows in the Pollock woods.  150 birds were captured and marked the first time. The second time 250 birds were captured and 15 of those had a mark.  What is the approximate population of sparrows? Show your work!
37. Below is a data table of plants surveyed using a 1m2 quadrat.  The area studied was a forest spanning 2340m2.   Calculate the average population density, the frequency, and estimate the population* of the stinging nettle and the bracken fern.  Show all calculations (Remember density is /1m2)

	Plant Species


	Trial 1
	Trial 2
	Trial 3
	Trial 4

	Garlic Mustard
	7 /1m2
	22/1m2
	10/1m2
	10/1m2

	Bracken Fern
	3/1m2
	8/1m2
	12/1m2
	14/1m2

	Clover
	20/1m2
	8/1m2
	16/1m2
	16/1m2

	Stinging Nettle
	7/1m2
	8/1m2
	20/1m2
	12/1m2





*Estimated Population = Average density x total area studied

38. Below is a data table of 3 plant species that were surveyed using a 1m2 quadrat. 
	Species
	Field # 1
	Field # 2

	Daisies
	25
	15

	Dandelions
	25
	50

	Buttercups
	24
	10

	Total
	74
	75


a) What is the equation for Simpsons Diversity Index?

b) Calculate the diversity index of the two fields below. Which field has greater diversity? (Show all work)
39.  What are the two main factors that affect diversity?
40. Multiple Choice. Oxpeckers (tickbirds) are small birds that feed on ticks which infest large animals like rhinoceros. What are the relationships between these species?

	
	Oxpecker – Rhinoceros
	Oxpecker – Tick
	Tick – Rhinoceros

	A.
	Competition
	Predation
	Parasitism

	B.
	Mutualism
	Parasitism
	Predation

	C.
	Competition
	Parasitism
	Predation

	D.
	Mutualism
	Predation
	Parasitism


Vocabulary Review
Match the appropriate definition from the word bank with each term. Word Bank (I know what you are thinking and the answer is “No, there will not be word banks on the Exam!)
1. ________Ecology

2. ________Ecosystem

3. ________Habitat

4. ________Niche

5. ________Pyramid of Numbers

6. ________Pyramid of Biomass

7. ________Pyramid of Productivity

8. ________Bioaccumulation 

9. ________Biomagnification 

10. ________Mutualism

11. ________Parasitism

12. ________Commensalism 

13. ________Predation

14. ________Herbivory

15. ________Interspecific 

16. ________Intraspecific

17. ________Population

18. ________Richness

19. ________Evenness

20. ________Lincoln Index

21. ________Simpsons Diversity

22. ________Transfer
23. ________Transformation 
24. ________Biotic
25. ________Abiotic

26. ________Food Web

27. ________Food Chain

28. ________Photosynthesis

29. ________Cellular Respiration

30. ________NPP

31. ________GPP

32. ________Biome

33. ________J-Curve

34. ________S-Curve

35. ________Ecocentrism
36. ________Anthropocentrism
37. ________Technocentrism
38. ________Primary pollutants
39. ________Secondary pollutants
40. ________Net productivity
41. ________GSP
42. ________Nitrification

43. ________Denitrification

44. ________Evaporation

45. ________Transpiration
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Bank C


Herbivore 


Top Carnivore


Omnivore


Plant








Bank A


Producer


Secondary Consumer


Primary Consumer


Tertiary Consumer








Bank B


Autotroph


Second Order Heterotroph


First Order Heterotroph


Third Order Heterotroph








A. A change in location of energy or matter in a system


B. Performed by plants to make glucose


C. Puts ecology and nature as central to humanity with less emphasis on materialism


D. Diagram that shows the flow of energy from one species to one other species


E. Diagram that shows the mass of all species at each trophic level


F. Performed by all living things to make chemical energy (ATP)�G. Type of competition between two organisms of different species 


H. Belief that humans must sustainably manage the global system; stewardship worldview


I. Concentration of toxins increase as the trophic level increases 


J. A diagram that shows the energy flow between all species in an ecosystem


K. All the biotic and abiotic components in the environment functioning together


L. A relationship where one species consumes a plant species (+/-)


M. Diagram that shows the energy of all species at each trophic level


N. Active on emission; directly emitted by factory or automobile for example


O. The total number of different species captured in a sample is…


P. The loss of water vapor from plants


Q. The study of organism and how they interact with their environment


R. Exponential growth; no limiting factor present


S. A group of organisms of the same species, living in the same place. 


T. The job or role of an organism


U. The conversion of nitrate to nitrogen gas


V. A relationship where one species benefits and a host species is harmed (+/-)


W. Belief that technological developments can provide solutions to environmental issues


X. A relationship where both species benefit (+/+)


Y. The conversion of water from a liquid to a gas


Z. A place where an organism lives


AA. Logistic growth with limiting factors present


BB. All living components of an ecosystem 


CC. Formed when primary pollutants undergo a change by reacting with other substances in the atmosphere


DD. The buildup of toxins in individual organisms’ tissues over time


EE. Calculated index to determine an ecosystem’s biodiversity


FF. Total energy assimilated in animals; Food eaten minus fecal loss


GG. Diagram that shows the number of all species at each trophic level


HH. A change of state or substance in energy or matter in a system


II. The amount of sunlight energy used by producers during photosynthesis


JJ. Type of competition between two organisms of the same species


KK. The energy left over after organisms have used what they need to survive.


LL. A relationship where one species kills and consumes another species (+/-)


MM. The conversion of ammonia and ammonium to nitrate


NN. A measure of how equally spreads out the organisms are in a sample is…


OO.A relationship where one species benefits and one is not affected (+/0)


PP. All non living components of ecosystem 


QQ. A collection of ecosystems with similar climates


RR. Photosynthesis minus the amount used by producers in respiration


SS. Used to estimate population size using a capture-mark-release-recapture method














