


Organisms In Ecosystems


Teacher Background Information (SC040100)





This unit emphasizes the interrelationships within ecosystems by emphasizing the forest ecosystems common in the State of Michigan. For the most part, the ecosystem below M-55 (Saginaw/Midland) in Michigan is deciduous forest, dominated by the climax community of oaks and maples. Above that line, the coniferous forest ecosystem is dominated by the climax community of pine and spruce. However, a mixed area of transition (the ecotone) covers much of the middle of the state. Local climate and soil conditions can influence the actual plant and animal populations.





Plants and animals in the wild do not live in isolation. Every ecosystem contains many different plants and animals, all of which depend upon one another. Animals and plants rely on non-living things, too: sunlight, water and soil are all essential parts of a plant or animal’s environment. The concept of an ecosystem includes the abiotic factors that influence it, while the ecological term community is limited to living things that interact.





Sometimes the living members of an ecosystem depend upon one another for food. For example, an animal lives by eating plants or other animals. When an animal dies, it may become food for other animals, or it may decompose and provide nutrients for plants. To obtain basic needs other than food, animals depend on other living things or on other parts of the environment. For example, many birds use tree branches as nest sites, while chipmunks live in burrows in the soil.





Food webs are often used to show how energy is transferred among plants and animals. Food webs have arrows showing the direction in which energy flows. Other kinds of webs show other ways that living things depend upon each other. In this lesson, students construct webs that show various kinds of relationships. Arrows on food webs should go in the direction of energy flow (i.e., from prey to predator or plant to consumer).





This unit also has an underlying theme of respect for living things. Preplanning by the teacher should insure that all of the living things in the unit are well cared-for and returned to a natural environment when the unit is done.





Maintaining Living Organisms for Terrariums





If you plan to have students build both terrariums and aquariums, it is easiest to place one order for all supplies. Investigate delivery times and local sources (aquarium supply stores and bait shops) at least three weeks prior to the first lesson that involves living organisms. Some sources will normally ship living things on 48-hour notice, but open purchase orders are required.





Delivery Date: Ask your supplier for a Wednesday or Thursday delivery: the organisms will spend a minimum of time in transit and will arrive in better condition. Alert the front office that you are expecting shipments of living organisms and ask someone to notify you as soon as the delivery arrives.





Crickets — Prepare 3-4 holding tanks in advance of the crickets’ arrival. Place one inch of soil and one empty egg carton (opened and tipped on its side), or some crumpled paper, or a cup of dead leaves and twigs in the bottom of each tank. These items provide shelter. When the crickets arrive, gently tip them into their new homes, dividing them equally among the tanks. If possible, provide both wet food (a small piece of fresh fruit or vegetable) and dry food (a piece of dog kibble). Be sure to cover the tanks with lids that have small ventilation holes or slits in them. If you maintain crickets for more than two days, replace moldy or dried food. Keep the tanks in a warm place out of direct sunlight. Before you pass out crickets to students, you can refrigerate (not freeze) them for 20-30 minutes. Their metabolism slows at low temperatures and as a result they move more slowly and are easier to handle.





Isopods — Prepare two holding tanks, each containing one inch of damp soil, leaf matter, and a small piece of bark or a slice of potato for food. When the isopods arrive, tip them into the tanks. Check them every day to be sure the soil is still moist. Replace moldy food.





“What happens to the living organisms when we finish the unit?”


Please do not release these organisms in local ecosystems. Once the unit is finished, you can:





maintain the organisms in your classroom.


donate them to a pet shop, zoo, greenhouse or hands-on museum.


give them to another classroom.


allow students to take the organisms home — with their parents’ permission.


if all else fails, put the organisms in a sealed container, freeze them, remove the block of


ice from the container and bury it.





If you give away the organisms, warn others about releasing them in local ecosystems. With this act, you help protect the integrity of natural ecosystems, many of which already house introduced or exotic species that often have detrimental effects on native species.





Maintaining Living Organisms for Aquariums





Water: Before your shipments arrive, obtain or prepare water. You can use 1) bottled water (not mineral water), 2) a clean source of water from a pond, lake or stream, or 3) prepared water. Prepared water is recommended, mainly because of its relatively low cost and the fact that you may need water on short notice. Remember, you can use water from one and only one source throughout this unit. You cannot use bottled water at the beginning and switch to prepared water later.





To make prepared water, put a quantity of cold tap water in a container and let it stand uncovered for 24-48 hours so that chlorine gas can escape. Note: In some communities, the water is processed in a way that chlorine gas cannot escape. If you are in doubt, check with a local authority. If the water in your community has been treated in this way, use a water conditioner (available from Carolina Biological Supply Company and perhaps from a local pet store).





Remember, abrupt changes in water temperature will quickly kill many organisms. The 24-48 hour settling period allows the water to come to room temperature.








Placement of holding tanks: The holding tanks containing algae, duckweed and Elodea should be artificially illuminated or placed in bright light. Avoid temperature extremes (typically found near vents and on windowsills).





Congratulations! You are the proud caretaker for living organisms that will make learning very exciting for your students. Here’s what to do:





Algae — Open the shipping container immediately. Loosen the lids of the jars containing algae. This allows air to circulate. Do not add water to the jars.





Duckweed — Open the shipping container immediately. Put 1-1.5 liters of treated water in each of three holding tanks (cake pans, or 1-gallon plastic milk jugs with their tops cut off. Divide the duckweed among the tanks so that in each tank, the plants form a single layer on the water’s surface. If duckweed is crowded, some plants will not receive enough light and will die.





Anacharis (Elodea) — Open the shipping container immediately, remove bands, cut off the tips of the plants, and divide them among three holding tanks (e.g., pails or pans or clean plastic milk jugs with tops cut off), each containing 4 liters of treated water.





Snails — It is very important to check the snails as soon as they arrive. Rinse them in a gallon of prepared water. Place live snails in two or three holding tanks, each filled with 3-4 liters of prepared water. Remove dead snails. (Dead snails are difficult to recognize. They’re the ones that don’t move after a period of time.) Provide food — either several leaves of lettuce or spinach, or three sprigs of Elodea, or two pinches of fish food. This is enough food for one week, but be sure to observe the snails daily to ensure that they are thriving. If you must hold the snails for more than a week before distributing them to students, pour off the dirty water and replace it with clean, prepared water. Replenish the food supply and remove any dead snails.





Mosquito Fish (Gambusia affinis) — These fish prefer water at 24 degrees Centigrade, but they can withstand a wide range of temperatures. However, they do not survive well if the water temperature changes abruptly. To equalize temperatures, open the bag of fish and float it in the holding tank. After 30-40 minutes, remove one fourth of the water in the bag and replace it with water from the tank. After another 15 minutes, use a dip net to carefully transfer the fish to the holding tanks, dividing them among three or four containers, each containing 3-4 liters of prepared water. Discard the rest of the shipping water — do not add it to the holding tanks.





“What happens to the living organisms when we finish the unit?”


Please do not release these organisms in local ecosystems. Once the unit is finished, you can:





maintain the organisms in your classroom.


donate them to a pet shop, zoo, greenhouse or hands-on museum.


give them to another classroom.


allow students to take the organisms home — with their parents’ permission.


if all else fails, put the organisms in a sealed container, freeze them, remove the block of


ice from the container and bury it.





If you give away the organisms, warn others about releasing them in local ecosystems. With this act, you help protect the integrity of natural ecosystems, many of which already house introduced or exotic species that often have detrimental effects on native species.





Relationships in Aquariums


Gravel/plant — Gravel provides a place for the plant’s roots to grow. The roots help keep the plant anchored. In a larger aquatic ecosystem (e.g., the bank of a stream or river), plants’ roots can hold dirt and gravel in place and keep them from washing downstream. So plants’ roots can prevent erosion. Some animals are harmed by erosion. Certain kinds of fish (e.g., rainbow and brook trout) need clear stream beds in which to lay their eggs. If the eggs are covered with silt, they will not hatch.





Living organisms/water — Every aquatic organism needs water to survive. Its body’s chemistry, physiology and morphology reflect this dependency.





Snail/plant — The plant is a producer and provides food for the snail. Plants also offer shelter and add oxygen to the water, which the snail needs. The snail eats dead leaves. This keeps rotting tissues from accumulating in the aquarium. The snail also eats some leaves that are alive. In this respect, it “prunes” the aquatic plant, possibly encouraging new growth. The snail’s feces are a kind of fertilizer for the plant. The snail gives off carbon dioxide, which the plant uses as it makes its own food.





Fish/plant — The relationships are like the ones between snails and plants, except fish prefer to eat live plants.


Later Elementary Science                                                                        Organisms in Ecosystems


Interactions, Interrelationships, and Interdependence                                     Teacher Background Information within the Natural World





May 16, 2002		SCoPE SC040100 Page � PAGE �4� of � NUMPAGES �4�











