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ESS Midterm Study Guide
Topic 1: Systems and Models
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 and draw feedback loop diagram:


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.

3. State the first law of thermodynamics and state the second law of thermodynamics. 
5. Distinguish between a transfer and a transformation. Use the water cycle as an example! 
6. Select one word from Bank A, one from Bank B and one from Bank C to correctly identify each trophic level. 
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B.  Calculate the approximate amount of energy in kJ transferred in m–2 yr–1 from trophic level I to trophic level II.


7. List the three types of ecological pyramids?

Topic 2: Ecosystems 

8. Vocabulary for topic # 2. Match the appropriate definition from the word bank with each term. 

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. ________Density Dependent 

36. ________Density Independent

37. ________r strategy

38. ________K strategy

39. ________Primary Succession

40. ________Secondary Succession

41. ________Sere

42. ________Nitrification

43. ________Denitrification

44. ________Evaporation

45. ________Transpiration

9. Interpret and label the following food webs.  
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A. Which of the above are producers in figure 1? Which of the above are producers in figure 2?

B. Which of the above secondary consumers in figure 1? Which of the above secondary consumers in figure 2?

C. How many trophic levels does each food web have?


D. What would happen to Figure 2 if species Y went extinct from overhunting? 
10. At which trophic level or levels does species II function?


A. 2nd and 3rd consumer

B. 3rd consumer


C. 3rd and 4th consumer

D. Producer

11. Calculate the diversity index of the two fields below.

	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. Which field has greater diversity (Show all work) ?

12.  What are the two main factors that affect diversity?   

13. What are all the assumptions we have when using the Lincoln Index to determine population? 
14. What makes a sample “random”?  

15. 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
16. 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!
18. Explain how ecologists would best estimate the population of dandelions in a field. What techniques could they use and why?
19. Explain how an ecologist would best estimate the population of mice in a prairie? What techniques could they use and why? 

20. What is a two word naming system used to classify organisms? Identify the genus and species names 

ex. Homo sapien
21. 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
22. The diagram below shows a complete food web. Each letter represents a species. If the population size of P decreases through human activity, what would be the likely effect on the population size of L?

[image: image4.wmf]H

S

G

N

L

R

P

E

F

T

O


23. What are the two major climatic factors affecting ecosystems?
24. Define the term biome. 
25. 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


The diagram below shows the flow of energy through a food web. Answer questions 27 & 28 based on diagram.
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27. Gross Primary Productivity (GPP) is

A. b – c
B. b – a 
C. b 
D. b – c – d 


28. Net Primary Productivity (NPP) is

A. b – c – d 
B. d + e + f 
C. e 
D. e – d 


31. The graph below represents changes in the size of populations of a pioneer species and a climax species during a process of succession 
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(a) For the pioneer species during periods I and II and the climax species during periods III and IV, state whether positive or negative feedback mechanisms are most significantly affecting their population dynamics.

 (b)
Sketch on the axes below the shape of the survivorship curves you would expect for each of these species 
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(c)
Compare the strategies these two species are likely to have in terms of specific growth rate, parental care and competitive advantage.
A____________   B____________ C ________________





A____________   B____________ C ________________





A____________   B____________ C ________________





A____________   B____________ C ________________





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








Word Bank (I know what you are thinking and the answer is “No, there will not be word banks on the Exam!)


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


B. Performed by plants to make glucose


C. A set of stages of changes in an ecosystem


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. Factors that depend on the size of the population (ie: disease)


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. Ecosystem is built from a previous ecosystem


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. Factors that do not depend on the size of the population (ie: natural disaster)


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. Stable environment of larger organisms; mostly Type II survivorship curve


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


EE. Calculated index to determine an ecosystem’s biodiversity


FF. An ecosystem starts from bare rock


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 during photosynthesis


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


KK. Typical of an unstable environment; follows a Type III survivorship curve 


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


SS. Used to estimate population size using a capture-mark-release-recapture method
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Use the diagram to the left to answer questions 29 and 30. 





29. The values of W, X, Y and Z are





�
W�
X�
Y�
Z�
�
A �
72 000�
8400�
720�
92�
�
B �
8000�
8400�
720�
92�
�
C �
8000�
7600�
80�
92�
�
D �
8000�
7600�
80�
68�
�



30. The carnivores’ productivity as a percentage of primary productivity is


A. 0.003 


B. 0.03 


C. 0.3 


D. 3 











