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MCAS PREP PACKET - ECOLOGY 
 
1. Every year, monarch butterflies from Canada and the United States spend the winter in central Mexico. 

The dry and mild climate in Mexico allows the monarch butterflies to survive the winter.One winter, a week 
of storms caused freezing temperatures and 43 cm of snow in Mexico. What was the most likely impact of 
these storms on the monarch butterflies? 

  A. Monarch butterflies died in large numbers. 

  B. Monarch butterflies immediately migrated back to the United States. 

  C. Monarch butterflies did not migrate from Canada and the United States the next year. 

  D. Monarch butterflies evolved several new adaptations to survive the winter in Mexico. 

   
 
2. Part of a desert food web is diagrammed below. 

 

 
Which of the following will most likely result if all of the primary consumers are removed from this ecosystem? 

  A. Prairie rattlesnakes will become herbivores. 

  B. Golden eagle and kit fox populations will decrease. 

  C. Sagebrush grasshoppers will consume soil bacteria. 

  D. Silk grass and sand sagebrush populations will decrease. 

   
 
3. The size of a bird population increased by two percent in one year. Which of the following could have 

contributed to the population increase? 

  A. a decrease in the death rate of baby birds 

  B. an increase in the number of the birds’ predators 

  C. an increase in the average number of parasites per bird 

  D. a decrease in the immigration of birds of the same species 

   
4. When locust populations grow too large for an area, the individual locusts are crowded and food becomes 

scarce. In response to these conditions, some of the locusts leave the area and find a new habitat.Which of 
the following terms best applies to the response of the locusts that leave for the new habitat? 

  A. commensalism 

  B. emigration 

  C. hibernation 

  D. mutualism 



5. In traditional landscaping, leaves are raked off the ground and bagged. In which of the following ways does 
this practice most significantly disrupt natural nutrient cycling? 

  A. It carries away microorganisms that can perform nitrogen fixation. 

  B. It reduces the rate of oxygen and carbon cycling via photosynthesis. 

  C. It prevents carbon, oxygen, and nitrogen from being returned to the soil. 

  D. It increases the amount of carbon dioxide that is released to the atmosphere. 

 
6. In the past 100 years, levels of atmospheric carbon dioxide have increased as the result of the burning of 

fossil fuels. Other processes in the carbon cycle have absorbed some of the carbon released by this 
combustion.Which of the following most likely have absorbed excess carbon released by combustion? 

  A. animals 

  B. glaciers 

  C. plants 

  D. rocks 

   
7. The graph below shows changes in the sizes of four animal populations over a 16-year period. 

 

 
In which population was birthrate most likely greater than death rate from year 8 to year 12? 

  A. population 1 

  B. population 2 

  C. population 3 

  D. population 4 

 
8. The northern spotted owl is listed under the Endangered Species Act as a threatened species in its primary 

range of Washington, Oregon, and California. Which of the following most likely contributed to the 
northern spotted owl’s population decline? 

  A. increases in rodent populations 

  B. loss of trees from forest habitat 

  C. prevention of wildfires in forests 

  D. decreases in mountain lion populations 

  
 
 



9. Which of the following lists identifies organisms that are producers in food webs?  

  A. algae, ferns, sunflowers 

  B. mushrooms, bacteria, earthworms 

  C. termites, red foxes, shrews 

  D. woodpeckers, cardinals, grasshoppers 

 
10. A builder is proposing a new housing development in an area of western Massachusetts. Construction of 

the housing development will destroy the wetland habitat in the area. 
 
Which of the following would be the most likely consequence of the wetland’s destruction?  

  A. The wetland plant species would disperse to adjacent meadow habitats. 

  B. The populations of wetland animals would be unable to survive in that area. 

  C. The wetland animal species would survive by interbreeding with non-wetland species. 

  D. The populations of wetland plants would evolve to disperse seeds by wind rather than water. 

   
11. Which of the following relationships is an example of mutualism?  

  A. A lion eats a gazelle. 

  B. A virus uses both a bird and a horse as hosts. 

  C. A bacterium breaks down dead plant materials. 

  D. A bird eats food particles from a crocodile’s teeth. 

   
12.  Which of the following human activities reduces biodiversity?  

  A. prohibiting hunting in wildlife preserves 

  B. taking tissue samples from members of endangered species 

  C. planting only native grass species to prevent erosion beside highways 

  D. planting only red pine trees to replace native hardwood forests cut for lumber 

   
13. In July, a student tested the soil in two plots and calculated the concentration of nitrogen compounds 

present in each plot. The student then planted 20 seedlings in the first plot and allowed them to grow. 
Nothing was planted in the second plot. The student tested the soil in both plots again after one month. The 
concentration of nitrogen compounds had decreased in the first plot but had remained the same in the 
second plot. 
 
Which of the following best explains the decrease in nitrogen compounds in the first plot?  

  A. The nitrogen compounds had broken down into elements. 

  B. The nitrogen compounds were absorbed by the seedlings for their growth. 

  C. The nitrogen compounds escaped through air pockets created by the seedlings’ roots. 

  D. The nitrogen compounds had evaporated because of the warm summer temperatures. 

 
 
 
 
 
 
 
 



14. The graph below shows the levels of acidity that different kinds of freshwater fish can tolerate. Low pH 
values mean the water is more acidic.  
 

 
Based on the data, which of the following fish would most likely experience the largest population declines 
due to acid rain pollution?  

  A. brown trout 

  B. smallmouth bass 

  C. fathead minnow 

  D. yellow perch 
 
 

15. Leaves fall from deciduous trees in autumn. The carbon in these leaves is returned to the atmosphere 
through which of the following processes?  

  A. condensation 

  B. decomposition 

  C. photosynthesis 

  D. transpiration 

 
16. Which of the following processes releases primarily oxygen into the atmosphere? 

  A. combustion 

  B. osmosis 

  C. photosynthesis 

  D. respiration 

 
 
 
 
 
 
 



 
   
17.  A marine food web is shown below.  

 
 
Which of the following diagrams correctly represents an energy pyramid from this web?  

  A. 

 

  B. 

 

  C. 

 

  D. 

 

   



18. A food web is shown below. 
 

 
 
Which of the following is most likely to lead to an increase in the number of foxes over time? 

  A. a decrease in owls 

  B. an increase in hawks 

  C. an increase in mountain lions 

  D. a decrease in raspberry bushes 

19. The diagram below shows part of the carbon cycle. 
 

 
 
If many trees are removed from a forest by logging, what is the most immediate effect on the carbon cycle 
in that forest? 

  A. increased rates of decomposition 

  B. decreased use of atmospheric CO2 

  C. decreased combustion of fossil fuels 

  D. increased production of organic compounds 

 
 
 

    



 
20. Populations of Caribbean coral have decreased significantly over the past 30 years due to disease. Which 

of the 
following is most likely a major factor leading to the increased amount of disease in the coral? 

  A. Symbiotic algae are living in the coral cells. 

  B. Several different species of fish live on the coral reefs. 

  C. Levels of spawning have decreased and lowered reproductive rates. 

  D. Water temperatures have increased and favored the growth of microorganisms. 

   
21. A partial food web for a coastal ecosystem is shown below. 

 

 
 
Which of the following organisms in this food web obtains energy from both producers and consumers? 

  A. anchovy 

  B. mysid shrimp 

  C. weakfish 

  D. sand shrimp 

22. Which of the following environmental conditions makes water less available to plants for growth? 

  A. Soil in the area is organically rich. 

  B. Ground cover is effective at slowing erosion. 

  C. High humidity lowers the rates of transpiration. 

  D. Cold temperatures freeze the water in and on the ground. 

23. There is a limit to how large any given population can grow. Which of the following statements best 
explains why a population must eventually stop growing? 

  A. A low female-to-male ratio develops in the population as it grows. 

  B. Old individuals outnumber juveniles in the population as it grows. 

  C. The resources available are fully used by the population as it grows. 

  D. Natural selection changes the gene pool of the population as it grows. 



24. On remote islands, immigration and emigration usually do not have a large effect on population sizes. A 
bird population on a remote island remains at a relatively constant size year after year. 
 
Which of the following most likely describes the birthrate and the death rate for this population? 

  A. Birthrate and death rate are both zero. 

  B. Birthrate and death rate are close to equal. 

  C. Birthrate is significantly less than death rate. 

  D. Birthrate is significantly greater than death rate. 

25. A hurricane sweeps across a small Caribbean island, killing 50 percent of the herbivore species on the 
island. 
Which of the following is the most immediate result? 

  A. a reduction in biodiversity 

  B. an acceleration of the carbon cycle 

  C. an increase in predator populations 

  D. a decline in decomposer populations 

 
26. A graph of atmospheric carbon dioxide concentration over time is shown below. 

 
Scientists are investigating the cause of the large increase in atmospheric carbon dioxide concentration 
since about 1800. 
Which of the following provides the best explanation for the increase? 

  A. eruptions of large volcanoes 

  B. use of fossil fuels by humans 

  C. natural fluctuations of climate 

  D. photosynthesis by phytoplankton 

 

 

 

 

 

 



 

 
27. A small part of a food web for a forest ecosystem is shown below. 

 

a. Classify each of the five organisms in the food web as a producer, a primary consumer, a secondary 
consumer, or a tertiary consumer. 

b. Identify the type of ecological relationship between salamanders and birds in this food web. 
c. Suppose there is a significant decrease in the bird population. Based on the relationships in the food 

web, explain why it would be difficult for ecologists to predict what would happen to the size of 
the salamander population. 
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27. The graph below shows changes in the birthrate and death rate for a large population of deer over a 20 
year study period.  
 

 

a. Describe and explain two factors that can affect the birthrate in the deer population. 
b. Describe and explain two factors that can affect the death rate in the deer population. 
c. Identify one time period on the graph during which the deer population was increasing. Explain your answer. 
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