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Living Links

Self-Guided Program
Grades 6 – 8

*Please share this kit with other teachers that are coming to the FWA with your group.

GOAL
To gain an understanding of the diversity of natural systems and to investigate the relationships and interdependencies between humans, other animals, plants, and the environment. 

OBJECTIVES
The student should be able to:

1.
define and understand habitat, biodiversity, ecology, ecosystems and succession,

2.
describe the components of a habitat,


3.
give examples of  interactions between humans and components of the environment, and

4.
explain the interdependency between humans and other organisms and the environment.

CURRICULUM APPLICATION
Grade 6

Science



Classification



Math




Problem Solving, Estimating, Making Connections



Language Arts

Writing, Listening and Viewing



Art




Drawing
Grade 7

Science



Environmental Interdependency and Interactions
                            among organisms, Ecosystems









Soil and Soil Management










Changes in Matter and Energy




Math



     Making Connections, Estimation, Problem Solving




Social Studies

Environmental Impact, Living in a Global Village



Language Arts
     Writing, Listening and Viewing




Art




Drawing

Grade 8

Science

        
Interdependency and Interaction among Organisms









Water Quality Assessment




Math



  
Making Connections, Estimation, Problem Solving




Language Arts
  
Writing, Listening and Viewing




Art




Drawing

VOCABULARY







abiotic


eco-service


habitat 





     succession








biodiversity

ecology



interdependency








biotic



ecosystem


microhabitat

PRE-VISIT DISCUSSION

This is only an example.  You will want to adapt the discussion to suit the needs of your classroom.

1.
What is a habitat?

A habitat is the region that provides the elements essential to the survival of an organism. For example, a beaver may live in a lodge, but the wetland it has created, as well as where it goes to collect trees are all part of its habitat. Some good questions: "Where would a frog live?", "Where would a cactus grow?"

A microhabitat is a very small piece of another habitat.  For example, the underside of a log, a hole in a tree or a compost bin may all be considered micro-habitats.

2.
What five essential components are present in a habitat?

Divide students into groups to discuss what these elements might be.  After a few minutes of discussion have them list the elements for you.  The essential elements are AIR, FOOD, WATER, SHELTER and SPACE (sunlight may also be included, since green plants need it to produce food).

3.
What comes to mind when you think of ecology?

Write "ECOLOGY" in big letters on the board.  Collect a few student ideas and impressions about ecology and write them on the board.  Tie these ideas to the definition of ecology.  Have students create a mind-map around the word Ecology. For example, you may have to work with the following ideas: animals, plants, pollution, people, air, water and environment.  You may mention that all of these are good ideas and have some relationship to the science of ecology.  Show how these are related - people cause pollution, but it affects plants, animals and the environment (water, air, soil).  All these things, living and non-living, affect each other.  Ecology is the study of these connections.

Write out the formal definition.  Ecology is the study of the interaction of living and non-living components of the environment.  The word originates from the Greek oikos, which means "home."  Ecology is therefore the study of plants and animals in their home.

4.
What things (and events) affect a habitat?

Introduce the terms biotic and abiotic.  We tend to focus on living things, especially animals, but they are only part of the ecosystem - they are the biotic component (animals, plants, fungi, protozoa, bacteria).  There are abiotic components such as soil, minerals, water, air, temperature, wind, sunlight, rainfall and topography which also part of an ecosystem.  Habitats can also affect each other.  The silt flowing from rivers affects ocean productivity.  Mountains change wind patterns on the prairies.  People affect and are affected by components of the ecosystem.

5.   What are some examples of interactions? 
Ask how humans are affected by other biotic things, and abiotic things/events.  For example, humans eat other living things, some bacteria may make us sick, but other also make it possible to digest food.  The climate affects our way of life, but our pollution is changing the climate.
An easy way to represent interactions is with a triangle diagram:
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HUMAN NATURE.




H: Human

A: Abiotic

b: Biotic

6.
What is biodiversity?

Biodiversity is short for “biological diversity”. Biodiversity is the variety of living organisms, ecosystems and ecological processes of which they are parts. Biodiversity maintains the stability of living populations by making sure that they can adapt to new situations.  Maintaining biodiversity provides people with resources such as food and medicine.

Eco-services are essential services that species and ecosystems provide for other species. Our planet is kept healthy by the services performed by natural ecosystems including water purification and recycling, building soil, providing oxygen and carbon dioxide balance.

For example:
- a bee collects pollen for food but it results in the pollination of plants

- when bacteria break down dead matter, they create nutrients for plants






- the eco-service of a wetland is to clean and filter water

Ask your class:  What is the eco-service of humans?

PRE-VISIT ACTIVITIES

1. Food Chains


Review food chains and food webs. Have the students devise food webs for several different habitats. Compare food webs from different habitats, including some examples from local habitats.  Students can create a food web mobile.  Use coat hangers, pictures of organisms and thread to illustrate the complexity of a food web.  The bottom of the mobile will be the sun and the top of the mobile will be the consumers.  More information on food pyramids in Background Information section.

2. Soil Investigation


Investigate soil.  Spread soil out thinly in a Petri dish on white paper and look closely.  Is anything moving?  Now place the dish under a microscope (or a dissecting scope) and look again.  Gradually add water. Nematode worms, springtail insects and other creatures may become visible.  Add alcohol to the suspension to kill them and place them on a slide.  If you have a lot of liquid, you can wait until the creatures sink to the bottom.  The students may try stains, or draw their specimens.  There are thousands of soil creatures that have yet to be fully described.  Maybe one of the students will make a new discovery!
These creatures can be classified in several ways, but we usually categorize them by their organism type (insects, nematodes, annelids, arachnids, etc.) or by their place in the food chain (producer, first level consumer, second level consumer or decomposer).  Most soil organisms are decomposers.

3. Current Issues

Collect information on local current environmental issues and some of the things people are doing to correct these problems.  Investigate the problem of introduced species, like purple loosestrife or an introduced chemical, like Malathion for mosquito fogging.  How is the ecosystem changing?

Do opinion polls on environmental issues within your class, school, home and community.  What environmental concerns do people in your area have?  What are people doing for the environment in your area?  
4. Habitat Evaluation

Evaluate the biodiversity of your own schoolyard.  Have the students look for the 5 essential habitat components.  What is missing or scarce?  Try to identify as many micro-habitats as possible.  What variety of species can be found in the schoolyard?  Students can mark of a 1m x 1m quadrant and count the number of different plants and insects they find.  Is there one or more of the 5 habitat components missing from your schoolyard?  Maybe your class can fundraise for a bird bath, bird feeder or flower garden.  For more information contact an interpreter to learn more about the Backyard Biodiversity Program at FortWhyte Alive.


POST VISIT ACTIVITIES

1. Composting
Investigate composting in the classroom.  Try setting up small composters in ice cream pails or 2L pop bottles.  Each group can try composting with and without air holes, with and without soil, with and without water, and/or with and without regular turning.  Why did certain treatments work better than others?  Composting requires air and moisture, as well as soil fauna.  Sterilized soil does not contribute to the decomposition of materials in a composter.  Air and moisture are required to keep soil organisms alive.  Since aerobic organisms do most of the work, air is very important.  Anaerobic composting is possible (though smelly!) but only those bacteria and yeasts that can live without oxygen digest the material.  Biology students may be aware (or this is a good time to remind them) that anaerobic respiration is less efficient than aerobic respiration.

2. Environmental Careers
Some students may be interested in environmental careers.  Have students research different careers involving the environment.  Students can make a pamphlet outlining job descriptions, salary, schooling and experience necessary to obtain the job.  Have students present what they’ve discovered or display the pamphlets where all students can access them to find out more information on careers they may enjoy.    
3. Population count
One important and difficult task that wildlife biologists face is estimating animal populations.  Ask your students to imagine how hard it is to estimate the numbers of animals in a given habitat.  Can you determine how many fish are in a lake without catching all the fish?  

Use white dry beans as "animals" in a jar as the "habitat" (one "habitat" per group).  This activity requires a small cup, a marker (or other way to mark the beans) and a jar with 100 to 200 beans.  The object of the activity is for the students to devise a means of determining how many beans are present by taking small samples (one to ten marbles per sample, depending on jar size).  Some methods that are used in population biology today are trapping (animals taken are not released), catch-release (animals taken are released after the count), and mark-recapture (animals taken are marked and released).

Only mark-recapture gives a good estimate of the total numbers present.  We will use mark-recapture in our "habitat."  Take about 30 beans into the cup.  Count them and mark them.  Mix them in with the rest of the beans (shake the jar).  Take about 30 more beans into the cup.  The second sample will likely include some marked beans and very many unmarked beans.  Ask the students to figure out how to calculate the total number of beans.  The formula is:






   Total of first catch (all marked ones) X Total of second catch (mixed)

Population size = 









Number of marked in second catch
Suppose 20 beans were marked at first. Another 30 beans were taken after mixing, and only three marked beans were found.  Population size = 20x30/3 = 200 beans.  Once the students have estimated the population, have them count the beans to check their results.

If you have several classes using the same beans, the students could switch white beans for black ones, rather than marking them.  This way it is easier to remove the "marked" beans.

Extension:  If we had a jar with 3 populations of different coloured beans (different "species"), we could try "trapping" and "catch release."  In this case, we could determine the percentage of one population relative to another, then use mark-recapture to estimate the total size of one of the populations.  From there, we can calculate the totals of all populations.

In addition to the problem of estimating the total population, there are other important areas of discussion.  What happens if you do not shake the jar after each sample is taken?  Accuracy of the estimate is dependent upon truly random sampling.  Marked beans at the top which are taken repeatedly could give false results.  This happens in nature.  Some animals prefer certain areas, so a biologist must consider the whole habitat.  Some species and individuals within a species seem to be easier to catch than others.  Imagine a type of mouse that really enjoys eating the peanut butter bait in a live trap, while a type of vole is repulsed by the smell.  The results will lead you to believe that there are many more mice than voles.  Depending on sample bias, your population estimate may be too low or too high!

Investigate other methods used to estimate population sizes.  For example, geese can be counted as they fly over or as they sit on a lake.  Caribou can be observed by aircraft.  Owl pellets are used to estimate owl populations.

4. HABITAT INVESTIGATION
This program emphasizes habitats found in southern Manitoba, but other habitats can be found in this province and elsewhere.  Using books, magazines and films, investigate habitats found in other parts of our province, Canada and the world.  Learn about muskeg, tidal flats, lagoons, oceans, tropical rain forests, tundra and other habitats.  How are they similar to local habitats?  How do they differ?  What flora and fauna lives in these exotic places?  What are the characteristics of each?

5. HABITAT HERITAGE- ITS YOUR FUTURE
What is being done in Manitoba to protect habitat?  Communicate with the provincial and federal governments and with private habitat protection agencies to discover what is being done.  Some private agencies include Manitoba Habitat Heritage Corporation, Ducks Unlimited and the World Wildlife Fund.  What is the North American Waterfowl Management Plan?  (A joint program of government and private groups.)  The World Wildlife Fund has an "Endangered Spaces" program to protect habitat.  In addition, small groups such as youth corps, scouts, guides and school environmental clubs get involved at the community level in clean ups, planting initiatives, recycling drives, storm drain stenciling or other programs to restore, preserve and reclaim habitat. Is there a role for you in protecting our habitat heritage?

6. HABITAT HUNT AT HOME
Animals often use what people have created.  What urban wildlife will you find when you explore your own backyard habitats.  Using the Ecology Journals have students observe the wildlife in their own backyards before and after school for a three-day period.  Record the number of species seen.  

Compare the observation results with the habitat hunt done earlier on the school ground.  Did the backyard or the schoolyard have the most animals?  Which one offers the most opportunities for wildlife?  Which habitat has the most diversity?  What was the best time to see animals?  Have students explain how their backyards differ from the schoolyard habitat.

7. WILDLIFE SUPERSTATION
Have students brainstorm and design a wildlife superstation for the schoolyard.  Identify which species of wildlife you wish to attract, research their habitat needs and prepare a plan of the habitat.

8. MICRO-HABITAT CONSTRUCTION
Create micro-habitats on the schoolyard:

· lay down wooden planks to create a moist, shady habitat for slugs, centipedes and worms

· create stone piles for beetles

· a small woodpile will provide excellent habitat for spiders, and insects

