
Biological Accumulation/Biological Magnification
Materials

8 cards that represent plankton

4 cards that represent small fish

2 cards that represent big fish

1 card that represents an eagle

8 pennies 

Curriculum Objectives

S2-1-03 Describe bioaccumulation and explain its potential impact on consumers.

To Begin the Class
In order for students to understand the topics of bioaccumulation and biomagnification, it is important to review the concepts of trophic levels, food chains, food webs, and biomass pyramids.  It is important for students to understand basic ecological relationships between organisms if they are to understand this topic.
Preconceptions
According to Driver et al (1994), most students believe by age 13 that a portion of the food we eat is useless or harmful and must be eliminated from our bodies.  This may lead students to have a preconception that our bodies are able to eliminate all that is harmful to us, which would impede their learning of bioaccumulation and biomagnification.

Logical

Biological accumulation is the process by which organisms take up toxins faster than their bodies can eliminate them, this means that the amount of toxin will accumulate in their bodies over time.  It is considered bioaccumulation anytime a toxin exists inside an organism at higher concentration than the surrounding environment.  Toxins can be introduced into the body through respiration, skin contact, food intake, as well as other means.  Bio accumulation becomes most dangerous when involving long-lived, fat soluble pollutants.  If they are long-lived, they can’t be broken down fast enough to guarantee safety, and though water soluble pollutants can be eliminated easily from the body in urine, fat soluble pollutants may be retained for long periods of time.  Fat-soluble molecules are hydrophobic and are often synthetic.

Biological magnification is a process that occurs when toxins are accumulated up a food chain, toxin residues in smaller organisms transferring to the larger organisms that eat them.  This generally means that the organisms at the highest trophic levels in a food chain or web are the organisms with the highest concentration of toxins in their systems.
Evidential

DDT is a pesticide that was used heavily in World War 2 to control mosquito population and reduce the spread of malaria. After the war it was used heavily on crops to protect them from insects. It was not until the 1960s that global problems with DDT became obvious. If DDT is sprayed near an aquatic ecosystem some of it may be taken by small water plants. Small insects will feed off of these plants and accumulate DDT in their bodies. Small fish eat these insects and accumulate higher levels of DDT in their bodies. These small fish may be eaten by birds, bigger fish or any other animal including humans. Rachel Carson wrote the book Silent Spring (1962). This book described a world with out song birds, and got the attention of a lot of people. DDT is not lethal to all organisms, but has many non-lethal effects. One of these is the thinning of shells of carnivorous birds. The shells become too weak and are broken before the bird has devolved. This was the cause of the near extinction of the Peregrine Falcon.      

In 1907 the villagers of Minimata, Japan convinced Chisso corp. to build a factory in their area. This factory dumped waste into the bay, one of the waste products mercury. In the 1950s the villagers became ill and were diagnosed with having degeneration of the nervous system. In 1956 this illness was linked to their fish diet. The factory denied these claims but diverted the waste into the river; this caused the people down stream of this river to become ill. The government imposed a ban that people could catch fish but not eat them. Then in 1959 researchers concluded that organic mercury compounds caused this sickness. The effects of organic mercury were finally illustrated on cats. Because of this unfortunate event mercury poisoning has been called Minimata disease.
In the 1970s Natives who lived in the Grassy Narrows area in Northwestern Ontario became sick with Minimata disease from eating the fish. Mercury compounds were released by a pulp and paper mill. The symptoms that the natives had were similar to the symptoms of the people of Minimata.

Psychological

You will need about one quarter of your class room space, and fifteen volunteers for this role play.

1. Have eight students volunteer to be plankton.

2. Pretend to spray the area that they are in with an insecticide that is not biodegradable and is fat soluble.

3. Give each student in the area a penny to represent the poison.

4. Have 4 students volunteer to be small fish. These fish will eat the Plankton, ripping up their Plankton cards and take their pennies. The small fish will have 2 pennies each at this point.

5. Have 2 students volunteer to big fish. These big fish will eat the small fish by ripping up their cards. The big fish will keep the pennies that the small fish had. Each big fish should have 4 pennies at this point.

6. Have 1 student volunteer to be the eagle. The eagle will eat both of the big fish and end up with all of the pennies.

  This role play will show students how biological magnification occurs.
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