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Goals: 

- introduce the concepts of ecosystem and biological diversity

- talk about the complexity of a stream ecosystem

- explain how polluting one thing, like water, can affect the entire ecosystem

Water Pollution Intro and Review (large group--5 min):
Review the concepts we discussed last time concerning water pollution. See if the kids can remember the different kinds of pollution that were discussed – extra soil in the water,

CO2  NO2 and SO4 from machinery, and Cl. Remind the kids that sometimes a polluted stream looks and smells clean.  So if everything looks fine, why is pollution bad?  What does pollution do? Why should people care about what gets put in the water? Ask the kids what kind of effects they think different kinds of water pollution might have – write what they come up with on the board, and connect each pollutant with its possible effects. Ask the kids to imagine what it would be like to live in a polluted environment -- would they like to live in a house which was always full of smoke?  What would it be like to only have oil to drink?  The kids will probably understand how fish and deer and plants are affected, but we are going to mainly focus on macro invertebrates, animals which are essential for many food chains, but which are often hard to see. 

The Stream Ecosystem (large group--5 min): [materials—overheads]


Ask what the kids think the word ecosystem means. Define it quickly (animals and their environment, functioning together as a unit) and show the overhead of the stream ecosystem. Emphasize how the ecosystem is highly dependent on the small macro invertebrates.  What will happen if one species of macro invertebrate dies? What will happen to the bear if the fish die? Now put the more detailed overheads of the macro invertebrates on the board. Spend a few minutes discussing the various species, and explain that some are more sensitive to environmental pollutants than others. Some species die more quickly than others, and a healthy ecosystem has many different kinds of living things (diversity!! – yay!!). 

Macro invertebrate Mayhem Part One (Large Group--15 min): (materials—nametags)
 Make sure to either arrange for a larger space (gym, cafeteria) or rearrange the desks

Tell the kids that, as a class, we are now going to become our own stream ecosystem.  The teachers are going to be pollutants, and the kids are going to be macro invertebrates. This is a tag game, but NO ONE should move faster than a walk. Some people will move slower than a walk.  Have two of the teachers decide to be environmental stressors – let the kids decide what kind of environmental stressors they will be based on the previous discussion.

1) Divide the class into seven groups. Each group represents one type of macro invertebrate. Pass out nametags, telling the kids to ignore what is on the back of their nametag. You do not need to record the number of organisms in each group right now. 

2) Tell the kids that (as we discussed earlier) some of the invertebrates have a lower tolerance for the environmental stressor, and as such, they must move slower.

The Caddisfly: hop across the floor (vunerable to low oxygen levels)

The Stonefly: crawl across the floor (when oxygen levels drop, these move more slowly across the floor)

The Mayfly: move in circles across the floor (they increase oxygen absorption by moving their gills, and therefore adapt better)

Emphasize that it is very important for the kids with these jobs to move more slowly -- we will be doing the game again, and everyone will have a chance to switch animals. 

3) Assemble the groups at one end of the playing field, and the environmental stressors in the middle. When a round starts, the macro invertebrates will move towards the opposite side of the field, and the stressor will try and tag them. To “survive” the animals must get to the other side (like Red Rover). Remember, no running. 

4) Run through this once or twice, depending on how your class handles it.

5) Briefly conclude that the less tolerant animals (Caddisfly, Stonefly) died more quickly, and tell them that we have done a very simple simulation of how an environmental stressor can affect an ecosystem. Tell them we will return to this game, making it a little more complicated. 

The props did not exactly match this description of the game. The name tags include more types of macro invertebrates. Make sure to include these other species and have the game match the props.

Limited Resources (Small Group--10 min): (materials—bowl, 60 “algae,” animal cards)  
Move into small groups. Tell them we are going to discuss why some pollutants kill animals. Some are poisons that directly make animals sick. Others affect the resources available to the animals. What is a resource? Have the kids run through the little game with what animals need (food, water, shelter, space).  Now we are going to talk about limited resources. Explain that in any ecosystem there is a finite amount of food, water, shelter and air. Environmental stressors reduce the amount of available resources greatly.  Place the bowl with “algae” in the center of your circle, explaining that algae can be food, oxygen or shelter (the “algae” might also represent “resource units”).  Pass out the animal cards to the kids. Make sure that you have fewer algae in the bowl then are required by the cards (about 15 pieces). Now have the kids go around the circle, taking the required amount of algae (the amount is written on their animal cards). They will run out of algae before all the kids get some.  The fish can’t eat bugs because they are algae-eating fish, so what happens now? Some animals die.  Now explain that some environmental stressor has cut the amount of algae in half (take out half of the algae). Go around the circle again (start in the opposite direction so all the kids get a turn). See how it ran out even faster? Less resources means less animals…also, some animals can better tolerate less resources, so they will survive. This creates a loss of biodiversity, meaning there will be fewer kinds of animals. Now we are going to see this kind of “loss of biodiversity” with another two rounds of our game:

Hummm, the props for this lesson couldn’t be found, so we had to quickly make them the night before. The cards we made are sufficient, but if you want it to be more elaborate take a look at them and see if you’d rather make your own. 

Macro invertebrate Mayhem II (large group--15 min):  (materials—nametags)

Same steps 1-3. However, at the beginning of the game record the # of each type of animal on the board. Also, when the kids who are of intolerant species are tagged, instead of “dying” they turn into one of the tolerant species. After each round (we will do 2) record the number of each species.  The rounds end when all of the macro invertebrates have been tagged or have reached the opposite end of the playing field. 

Consider whether or not you want this to come right after part 1, it seems silly to have the kids come back inside for one activity to have to go back outside again for this one.

Wrap Up (5 min):
Discuss the changes in the ecosystem. There was a change in the distribution of the organism groups. Explain that environmental stressors do both things we saw in the game #1 and game #2 , animals die and there is a redistribution of the species. 

One group combined this lesson with lesson 4 (water pollution) and it the content flow worked really well.  They did the intro of what things use water and then made the paper factory.  Then they did the Ph chart and showed the water cycle diagrams that have 
pollution on them. And then the Macro invert game worked great!  Granted 
this class was smaller than normal, but they explained the animals inside and 
assigned kids their motion and told them that some handled pollution 
really well and some didn’t. Then we played the game and they had the kids 
who were "the fast ones" midge larva, maggots, to begin with raise their 
hands and they counted. How many are alive? How many are dead? They then asked same questions with the slow creatures.  They saw the disparity between which 
creatures survived. And of course the point was emphasized in the part 
II when they were asked how many began as maggots and larva? How many ended? 


