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1.  a) Given the organism listed below, construct a food web, use arrows to indicate the 
flow of energy through the system, and label producers, primary consumers, secondary 
consumers, tertiary consumers and decomposers. 
 
fox- eats insectivorus birds and mice 
fungi- breaks down waste and debris of dead organisms 
spider- eats herbivorous insects 
plants – uses photosynthesis to produce energy 
insectivorous bird – eats spiders 
mice – eats plants 
snakes – eats mice, insectivorous birds, and toads 
toads – eats herbivorous insects 
herbivorous insects- eats plants 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
1. b) Why don’t food webs have 10-15 trophic levels or more? 
 
 



2. a) Given the organisms below, construct a biomass pyramid, labeling the producer, 
primary consumer, secondary consumer, and tertiary consumer. 
 
Organism Population Biomass 
Killer Whales 3 tons 
Sea Urchins 200 tons 
Kelp 2, 500 tons 
Otters 11 tons 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. b) How can some aquatic systems with smaller biomass of producers support a much 
larger biomass of primary consumers? 
 

 
 
3. a) How is atmospheric nitrogen made available for living organisms to use? (circle all 
that apply)  
a. nitrogen fixation by microbes 
b. nitrogen fixation by marsupials 
c. abiotic nitrogen fixation by lightning 
d. nitrogen fixation by reaction with water 
 
 
3.b) Why is this process (nitrogen fixation) necessary? (circle all that apply)  
a. because atmospheric nitrogen is available only to marsupials 
b. because atmospheric nitrogen is in a form (triple bonded) that most organisms can’t 
utilize 
c. because atmospheric nitrogen can react only with hydrogen in nature 
d. because atmospheric nitrogen is not present near the surface of the earth 
 
3. c) How have humans increased ( almost doubled) the amount of fixed nitrogen through 
this process(es)? (circle all that apply)  



a. industrial fertilizer production 
b. planting of legumes 
c.intense cultivation of nitrogen-fixing marsupials  
d. crop rotation practices 
 
4. In the figure below, what are the two main biotic processes (labeled A and B) that 
convert carbon between two of its molecular forms, carbon dioxide and sugars? 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. A Michigan farmer wants to ensure that his crops have enough nutrients to produce the 
highest yield this growing season, so she applies fertilizer containing 50 kg of nitrate to 
her field.  The plants take up 45 kg of this nitrate for their growth.  Will the farmer’s 
fields be a net sink or a source of nitrate to downstream systems when runoff from 
precipitation flows through them? 
 
6. a) Using the figure below, identify the three largest global pools of carbon. 
  
6. b)  Using the figure below, identify the two largest global fluxes of carbon.  

CO2 CH2O 

A 

B 



 
 



7a. In 1980 Mount St. Helens erupted and sent lava flowing down the mountainside 
decimating every living thing. When plants and animals recolonized the mountain, that 
was an example of  ____________  succession. Justify your answer. 
 
 
7b. An acre of forested land is clear-cut. The plants that colonize this newly opened area 
are examples of ____________ succession. Justify your answer. 
 
 
 
 
 
8. a) Give three (3) characteristics of an early successional plant. What is the benefit of 
each characteristic you listed? 
 

Characteristic  Benefit 
1. _____________ ________________________________________________ 
2.  _____________ ________________________________________________ 
3.  _____________ ________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



9.  Survival curve for fish species A in a coral reef 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a. During what year does the greatest mortality occur? 
a. 0 
b. 1 
c. 2 
d. 3 
e. 4 

 
b. What is a possible explanation for this pattern? (circle all that apply) 

 a. During this year, eggs are often consumed by predators 
b. During this year, fish are caught for huge trophy fish to be hung on walls 
c. During this year, fish all die after reproduction 
d. During this year, the fish are all eaten by larger fish. 
e. During this year, eggs are killed by pollution in the water 

 
 
10.  Agave americana lives for decades in the desert without flowering.  Then, in a single 
season, it flowers, produces hundreds of seeds, and dies.  Silene virginica, on the other 
hand, wildflower in the understory of temperate deciduous forests, can live for around 10 
years and flowers several times in its life, producing less than a hundred seeds each time.  
Why do these life histories make sense for each species – what would happen if agave 
grew in a forest, or Silene virginica in a desert? 
 
 
 

 
                100 
 
 
 
% 
mortality 
 
 
 
 
 
 
         0 

0 1 2 3 4 5 6 7 8 
    Age (years)  



11.  Label the following species interactions as  
 
1 – predation 
2 – parasitism  
3 – commensalism 
4 – mutualism 
5 – competition 
6 – amensalism 
7 –neutralism 
 
(some may be used more than once or not at all) 
 
__ a. Hummingbird pollinating Lobelia flowers 
__ b. Mosquito feeding on human blood 
__ c. Snail eating the leaves of Spartina alternifolia in a wetland 
__ d. Small orchid living in the crook of a tree branch, where water and leaf litter collect 
__ e. Bacteria in cow stomach, breaking down plant tissue for easier digestion 
__ f. Tapeworm living in human intestine, absorbing nutrients. 
__ g. A squirrel fights with a chipmunk for acorns. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
12. The graph above shows the distribution of moth coloration in a population of 1000 
moths living on a densely forested island. The curve shows that there are a small number 
of dark moths, a large number of medium colored moths, and a small number of light 
moths. If a bird species was introduced to the island that ate light colored moths, but 
couldn’t see dark colored moths on the bark of the trees, how would this change the 
distribution of moth coloration on the island?  
 
Draw you answer in a graph below: 
 
 

 
 
 
 
 
 
 
 
13. List three types of data scientists can use to support climate change.  
 
 
 
 
 
 
 
 

 

           Dark moths                      Medium moths                  Light moths 
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14. Chart: Total World Population by Country Income Group, 1980, 1998, 2015 

 
Between 1980 and 2000 total world population grew from 4.4 billion to 6 billion. Based 
on population projections, by 2015 at least another billion people will be added for a total 
of more than 7 billion. 
 
14a. Which income group makes up the majority of the population in all the years shown 
in Chart 1? 
 Low  middle  high 
 
14b. Which income group will stay about the same from 1980 to 2015? 
Low  middle  high 
 
14c. Which income group is projected to show the most population growth from 1980 to 
2015?  
Low  middle  high 
 

15. Chart 1: Composition of Population in Low- and High-income Economies, 2000  



 
 

15. Chart 2: Composition of Population in Low- and High-income Economies, 2030 

 
 

15a. Which of the types of populations listed above has the higher fertility rate? (circle 
one) 

Low income   High income 



15b. Which of the types of populations listed above would you expect to have higher 
population growth?  

Low income   High income 

15c. Which of the types of populations listed above would have the highest proportion of 
their population over the age of 65?  

Low income   High income 

15d. Which of these types of populations would be the first to experience a population 
decline?  
 
Low income   High Income 
 
16. “Purple alien snails” are an invasive species to the Great Lakes region forested 
systems that has increased in abundance for the last few years. The Nature Conservancy 
is concerned about the impact of the “Purple alien snails” on several species of native 
snails. The Nature Conservancy claims that these “Purple alien snails” are causing a 
decrease in native snail diversity and abundance. Before the DNR can act on this claim, 
they must do an experiment to check if the “Purple alien snails” are really affecting the 
native snails in this way.  
 
Please design an experiment to help solve this problem.  
 
 
 
 
 
 
 
 
17. Identify the following gases as a Greenhouse Gas (GHG), acid rain gas, both, or 
neither. 
Carbon dioxide 
(CO2) 

GHG Acid Rain gas Both Neither 

Methane (CH4) GHG Acid Rain gas Both Neither 

Sulfur dioxide 
(SO2) 

GHG Acid Rain gas Both Neither 

Water vapor 
(H2O) 

GHG Acid Rain gas Both Neither 

Nitrous oxide 
(N2O) 

GHG Acid Rain gas Both Neither 



Chlorofluoro 
carbons 
(CFCs) 

GHG Acid Rain gas Both Neither 

Radon (Rn) GHG Acid Rain gas Both Neither 

  
“During their lives, giraffes stretch their necks to 
reach leaves high in trees. This process gradually 
strengthens and lengthens their necks. Those 
giraffes that stretched the most have offspring with 
slightly longer necks. 
 
18a. Above is a description of how giraffes came to 
have long necks. Do you think that this a good 
explanation? 

 
 
Please  justify your answer: 
 
 
 
 
18b. Imagine a group of hundreds of tropical coral reef fish descended from a single 
species. Which statement below best describes the appearance of a group of fish such as 
this? Circle your answer below: 
 
a) The fish are all identical to each other.  
b) The fish are all identical on the inside, but have many differences in 

appearance. 
c) The fish are all identical in appearance, but are all different on the 

inside. 
d) The fish share many characteristics, but also vary in many features. 
e) The fish are all completely unique and share no features with other 

fish. 
 
http://edr1.educ.msu.edu/EnvironmentalLit/publicsite/files/Biodiversity
%20&%20NC/NC%20Assessment/newbiotest/07divpopulationall%20items.doc 

Circle one: Yes No 


