Name: ___________________________________________    Period: _____ 

Food Webs, Chains, The 10% Rule and Bio-magnification


1. Use the space below to create a diagram of the food web described here.

In a mountain meadow, grasshopper and aphids eat the grasses. Ladybugs eat the aphids (a bug) while the bluejays (a bird) eat the grasshoppers, grass, and ladybugs. The field mice eat the grass and some leaves from the willow tree. Rabbits eat grass, and the deer browse on the willow tree. Hawks eat the mice, bluejays, and rabbits, and once in a while a cougar visits the meadow and preys on a sick deer.

2. Using this food web answer the following questions:

       List the autotrophs and heterotrophs:

	autotrophs
	heterotrophs

	
	


3. Name the three types of consumers categorized by what they eat in this food web and list the names of each one under its category 

	Type of Consumer
	Examples

	
	

	
	

	
	


4. Name the top predators in this food web

5. Write out one of the food chains from this web that includes a producer, primary consumer, secondary consumer, and a tertiary consumer. 
A. Label each organism with the animal’s or plant’s name and its trophic level.

B. Label the amount of energy available in each level of the food chain if the producer starts with 10,000 kcal of energy. 

Biomagnification and Bioaccumulation

Bioaccumulation is the storage of any ingested substance in biological tissue. It is not metabolized and does not leave the body. Most bioaccumulation occurs in the fatty tissue of the body.

Biomagnification is the increasing levels of a substance up a food chain. When the environment is sprayed or exposed to a toxic substance plants will absorb it into their tissues through bioaccumulation. When the plants are eaten by a primary consumer all of the toxic substance in the plant is passed to the primary consumer. This happens again as all of the toxin ingested from every plant the primary consumer ate will be passed to the secondary consumer in the food chain.  This will continue all the way up the food chain. 

1.  Draw an energy pyramid illustrating one food possible food chain with 4 trophic levels.  Start with grass as the producer. Choose your organisms and place them in the correct trophic level:  hawk, robin, rabbit, snake, grasshopper, frog, snake, caterpillar, or wolf.  Label each part of the pyramid





2.  Suppose that the grass has been sprayed with an insecticide. This in turn kills many of the insects and caterpillars.
A. What are possible effects of the initial loss of insects on the entire ecosystem?

3.  Even though all of the insects weren’t killed they were all exposed to the insecticide and, through bioaccumulation, stored the insecticide in the fats of their bodies.

B.  How much pesticide will each1st trophic level consumer take in compared to your producer (hint: think how much food/energy each trophic level needs to consume to survive and how the poison is accumulated NOT eliminated)?  Explain.
C.  How much pesticide will accumulate in the 2nd  trophic level  _______________

D.  How much pesticide will accumulate in the 3rd  trophic level  _______________
4.  Some years ago indiscriminate use of broad range insecticides was blamed on a dramatic decline in the population of Bald Eagles to the point that they were placed on the endangered species list.   Scientists determined that these poisons were very long-lived in the environment and over time were leached out of the fields by rain into streams and rivers.
E.  Explain how the insecticides were responsible for the loss of Bald Eagles even though Bald Eagles don’t eat insects, rather their primary food source are Salmon and Trout (second or third trophic level aquatic consumers).
