LESSON SUMMARY

Students will research a woodland ecosystem example, assess the impact of potential natural and/or technological
change and present their findings in the form of a scientific presentation.

FORESTS
ONTARIO Focus on Forests’

Focus on Forests is a program of Forests Ontario.



Predicting the Impacts of Change INTERMEDIATE

Activity Information

Estimated Duration: Two class periods (one for introduction, discussion and initial research,
with homework/group work; one for group presentations)

Materials: Overhead acetates (optional: flip chart)
Setting: Indoors
Key Vocabulary: Crown lands, invertebrates, duff, detritus, ecosystem, hardwood, woodland, farming
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Teacher Background

Ontario is blessed with having some of the loveliest and most productive woodlands and forests in Canada.
The southern Ontario woodlot is a common landscape feature, owned by private landowners, municipalities
and others. This contrasts with northern Ontario, where most of the land base is publicly owned Crown
lands. The Ministry of Natural Resources oversees forest management activities on Crown lands, ensuring
that resources are managed for sustainability.

The rules and regulations of “good” forestry on Crown lands do not apply where land ownership is private.
However, municipalities can set limits on forestry activities on private land, through legislation such as tree-
cutting bylaws. Historically, such bylaws have done little to ensure sustainable management. To deal with
this problem, concerned citizens have formed Conservation Authorities to purchase private lands within
southern Ontario watersheds. Ontario's 36 Conservation Authorities are community-based environmental
organizations responsible for:

¢ Environmental Protection: The Conservation Authorities of Ontario protect local ecosystems and contribute
to the quality of life in communities throughout the province.

e Water Resource Management: The Conservation Authorities are Ontario's community-based environmental
experts who use integrated, ecologically sound environmental practices to manage Ontario's watersheds.
Conservation Authorities also maintain secure supplies of clean water, protect communities from flooding and
contribute to municipal planning processes that protect water.

¢ Lifelong Learning: The Conservation Authorities of Ontario create educational experiences in a natural
environment that enrich the lives of people of all ages, by instilling an appreciation and enjoyment of our
diverse natural heritage.

The Credit Valley Conservation Authority (CVC), for example, has direct ownership of over 2,430 hectares
(6,000 acres) of land in the Credit River watershed. These lands form an interconnected network of natural
areas and corridors that help protect the long term health of the watershed. They include features such as:
wetlands, forests, valley corridors, the Niagara Escarpment and the Lake Ontario waterfront. The lands
managed by the CVC are of high conservation value, as much of the surrounding landscape has been
permanently converted to developed property and agricultural lands.

The CVC and other Conservation Authorities, containing different landscapes and forested areas, are
continually trying to acquire more of the lands within their watersheds. In this way, they will be able to exert
greater influence on the ecological health of the watershed and the values watersheds provide. Resource
planning becomes very challenging however, when unexpected changes occur in the land base, such as
housing developments and highway construction.

The following activity is designed so that students can explore an individual ecosystem that is managed
by a Conservation Authority in Ontario and assess the potential impacts of natural or technological change
on that ecosystem.
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Teacher Preparation

Photocopy Forest Ecosystem Examples (page 6) and Forest Ecosystem Scenario Planning Report
(page 7) — one set per student.

ACTIVITY

Step 1 Initiate a discussion about the value of forests. Ask your students to describe a variety of environmental,
social, recreational, scientific and economic values.

Step 2 Ask your students to describe a forest or woodland. Draw a map or outline of the forest, as they
describe it, on the chalkboard or flip chart. Ask them to include as many components as possible. Their list
may include:

e Deciduous and coniferous trees (seedlings and mature trees)

e Shrubs

e Small mammals (e.g. squirrels, chipmunks, skunks, mice)

¢ Birds (e.g. hawks, owls, nuthatches, chickadees, sparrows)

e | arge mammals (e.g. deer, moose, wolves, coyotes)

e Invertebrates (e.g. black flies, mosquitoes, wasps, spiders, ants)
e Duff and detritus (e.g. decomposing leaves)

¢ Soil and minerals

e Miscellaneous (e.g. bird nests, dead trees, fallen limbs)

You should find you have drawn a large forest made up of a wide variety of interesting components.
Ask your students what would happen if a subdivision or highway were to be built through the forest.
Questions to consider might include: How would the forest cover be affected? What would happen to
the soil? What effect would there be on the rate of erosion? What would happen to the wildlife species?
Would the rate of pollution change?

List student responses on the blackboard or a flip chart. Ensure your students consider not only the ecological
changes, but also potential economic and social changes.
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Step 3 Ask your students what other natural or technological changes could have an impact on a forest
ecosystem. Have the students generate a list of those changes. Examples of changes could include:

e A wind or ice storm, flood or forest fires e A forest fire
e Clearing forested land for a golf course e The introduction of an invasive species
e A series of trails through the forest e Heavy recreational vehicle use

e A selective or larger scale harvest of the forest cover

Step 4 Hand out the Forest Ecosystem Examples sheets. Challenge your students to identify and assess
the impacts of potential changes, either natural or technological, on a specific forest ecosystem chosen from
the hand-out. Students will carry out research in order to formulate scientific questions about observed
ecological relationships and to predict ecosystem changes.

Step 5 Divide your class into teams and give each student a Forest Ecosystem Scenario Planning
Report. Each team will select a forest ecosystem and a corresponding technological or natural change from
the list generated during the class discussion. Team members will develop their own Forest Ecosystem
Scenario Planning Report, predicting possible outcomes of different changes. They will also explore what
might happen to individual components of a forest ecosystem when that ecosystem experiences a natural
or technological change (e.g. forest fire, an invasive species, the development of dirt bike trails).

Step 6 Upon completion of all Scenario Planning Reports, each team will have ten minutes to present
its research and assessments. Allow time for the class to ask questions about the information in each
presentation.

Evaluation

The evaluation for this activity will be based on the content of the student's Scenario Planning Report, map
and presentation, with assessment criteria included in the Forest Ecosystem Scenario Planning Report.

Extensions

Have students compare the impact of a technological change (e.g. road or bridge construction) versus a
natural change (e.g. bug infestation or ice storm) on their selected forest environment. The students can
write a brief article on this topic.

www.focusonforests.on.ca



Predicting the Impacts of Change INTERMEDIATE

Forest Ecosystem Example
A.Tolerant hardwood forest

This forest is made up of sugar maple and beech, with small pockets of hemlock and black ash in low-lying,
poorly drained areas. These types of trees require shade in the understory to allow new seedlings to
grow to regenerate the forest canopy. Selective harvesting would be the best choice of forest activity
management in this forest type. A clear-cut harvest may result in a whole-scale change in the ecosystem,
with pre-harvest species (those there before harvesting activity) being replaced by shade-intolerant species
like poplar and red maple.

This kind of forest can be found in almost all Conservation Authorities across southern Ontario.

B. Middle-aged to old red pine plantations

Many agricultural areas in southern Ontario were planted with red pine after they proved inadequate for
repeated seasons of farming in the early 1900s. This strategy was developed to stop the extensive soil
erosion and loss in abandoned fields that turned most of southern Ontario into a “dustbow!” at the turn of
the century (primarily through wind erosion). Many plantations are now relatively mature (60-80 years old).
They are gradually “naturalizing’; with the establishment of other species when a tree dies and creates a
gap in the canopy. This, in turn, encourages the growth of shrubs and herbaceous plants in the understory.
Here we see simple, planned ecosystems (pine plantations) diversifying, becoming more complex and
developing natural attributes.

The LaRose Forest near Ottawa, the Durham and York Regional Forests near Toronto and the Hendrie Forest
near Barrie were some of the first major red pine plantings. This kind of forest can be found in many
Conservation Authorities, with some good examples in the Rideau Valley Conservation Authority.

C. Carolinian forest

The Carolinian Forest Region gets its name from the presence of a large number of plant and animal species
whose ranges extend into the southern end of Ontario, but are more or less centered on the Piedmont Region
of North Carolina.

The Carolinian forest is the only “endangered” forest type in Canada and is found only where the climate
allows this forest type to survive. Red oak, sweet gum, black gum, silver maple, sycamore, white birch and
green ash are a few of the 20 species that can be found there. This forest is unfortunately known more for
the forces that threaten it than for its incredible biological diversity. Over 200 years of settlement, forest
clearing and urban development have spared less than 5% of the original Canadian Carolinian woodland.
Less than 2% of that land is in public ownership. Many of the remaining areas are fragmented into isolated
woodlots of questionable long term viability as they are surrounded by land cleared for highly productive
agriculture. This is a major land usage issue in the conservation of the Carolinian life zone.

Some excellent examples of this forest type can be found in the Long Point Conservation Authority.
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D. Abandoned farmlands

Before European settlement, Ontario had a remarkably diverse landscape, with healthy forested lands,
wetlands, tall grass prairies, rock barrens and other features. Farming and other land uses changed much
of this original landscape by clearing vast tracts of forested lands. Much of that land has been abandoned
over the past 50 years and its return to a healthy forest ecosystem is possible.

Woodland (or old field) restoration enhances wildlife habitat by providing more mass producing species
(oak, hickory and cherry) as well as creating travel corridors for wildlife to move between wooded areas.
The natural succession of grasses, shrubs and other plants, along with the direct planting of trees, will
help establish a new woodland.

This kind of landscape and planned woodland can be found all over eastern Ontario, with some restored
farmland examples in and around the Cataraqui Conservation Authority.

You are a team of research scientists working for the local Conservation Authority. The Authority is
preparing its ten year strategic plan. You are to conduct research to determine what might happen to
your forest ecosystem in the event of different kinds of natural and technological changes occurring.
Prepare a Scenario Planning Report, mapping out the potential ecosystem changes.

Forest Ecosystem Scenario Planning Report

e Choose a forested area from the Forest Ecosystem Examples hand-out for study and identify one
or more of the corresponding Conservation Authorities. You will be able to find additional information
regarding that ecosystem on each Conservation Authority’s web site.

e Select a Team Leader. With team input, the Team Leader will create a map of your study area on an
overhead acetate sheet. The map should show the key features of the forest ecosystem example that
your team has selected. These should include: major forest features (e.g. mature stands, recent plantings,
conifers and deciduous trees, wetlands, streams, fields); human influences (e.g. roads, buildings, bridges,
recreation sites); as well as any other special features (e.g. historical sites, breeding areas for endangered
species). This map will become the reference point for the study of certain ecosystem components by
individual members of your team. Team members should make acetate copies of this map.

NOTE: The Team Leader will actually be designing an original representative woodland community that
could be found within the corresponding Conservation Authority.
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e Select one of the potential changes from the list that was generated during your class discussion. Each
member of the team will research one of the components of the chosen forested area (e.g. wildlife, trees,
mammals, invertebrates), establishing its current situation in the corresponding Conservation Authority.
Each team member will prepare five questions to assess the impact of change on their component.

For example, if the change your team has chosen is a forest fire and your component is mature conifer stands,
the following questions might apply:

a. How will the fire affect the survival of the stand?
b. Will fire result in a change in the tree species present?
c. Will fire change the habitat for wildlife in this area?
d. Will fire increase the insect population in the area?
e. Will fire damage the economic value of the area for many years?
e Each member of the team will then develop a brief Scenario Planning Report which will include the following:
e The current status of the component they have chosen

e The potential changes that will take place when the natural or technological impact occurs
(including answers to the five questions above)

e An overhead acetate that shows those changes for each component researched
e First, your Team Leader will present his or her findings of the current situation in the forest ecosystem,

using the initial overhead acetate. Then each individual team member will present a Scenario Planning
Report for each ecosystem component, assessing the impact of change on the forest ecosystem.

NOTE: Prepare your research team'’s presentation so that each member presents one component
of the research. Consider the following outline:

e |Introduction (including names of the researchers and an explanation of the original forest
ecosystem prior to any potential change)

® An explanation of the potential technological or natural change
e A scenario plan for each ecosystem component that describes the impact of the change

e A closing statement
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Evaluation
The quality of your work will be assessed on the following basis:

1. Knowledge and understanding (35 marks) Content of the Scenario Planning Report,
based on the depth of research

2. Application (25 marks) Map content (15), layout and design (10)

3. Communication (20 marks) Includes all components of the Scenario Planning
Report, including spelling, grammar and punctuation

4. Thinking and inquiry (20 marks) The Scenario Planning Report results are well
prepared and thought out; the map is representative
of the research area
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