Canada C3 Canadian Geographic Learning Resource
This teacher-ready resource has been compiled and repurposed from five existing Giant Floor
Map programs previously created by the Royal Canadian Geographical Society and partner
organizations, including: Canadian Museum of Nature (Arctic Alive), Canadian Space Agency
(Canada from Space), Canadian Wildlife Federation (Wild Migrations), Natural Resources
Canada (Canada), and Parks Canada (Parks Canada: Places and Spaces for Everyone).
Included in this PDF download, with permission, are 26 lessons that directly align with the
Canada C3 expedition, key themes, and overall learning experience. These lessons include: 10
lessons from Arctic Alive; 3 lessons from Canada from Space; 5 lessons from Wild Migrations, 4
lessons from Natural Resources Canada, and 4 lessons from Parks Canada.
Please download the Canada C3 Canadian Geographic Learning Resource package.
https://drive.google.com/open?id=0B093VorJQr4oN29OclBHSmdzRFk
Be sure to also check out and download the accompanying Resource Cards for each lesson at
the following links:
Arctic Alive Lessons 1-10 Resource Cards:
http://www.canadiangeographic.com/educational_products/flora_and_fauna_map.asp
Canada from Space Lessons 6, 7, 9 Resource Cards:
http://www.canadiangeographic.com/educational_products/canada_from_space_map.asp
Wild Migrations Lessons 2, 3, 4, 9, 10 Resource Cards:
http://www.canadiangeographic.com/educational_products/wild_migrations_map.asp
Natural Resources Canada Lessons 5, 6, 7, 8 Resource Cards:
http://www.canadiangeographic.com/educational_products/canada_floor_map.asp
Parks Canada: Places and Spaces for Everyone Lessons 1, 2, 3, 7 Resource Cards:
http://www.canadiangeographic.com/educational_products/parks_canada_floor_map.asp
These selected lessons and their corresponding map can be used in one of three ways:
1. You can order a Giant Floor Map to be sent to your school for a 3 week period at no cost (to
order, visit: http://www.canadiangeographic.com/educational_products/giant_floor_maps.asp).
2. You can project the digital image of the map in your classroom.
3. With some of these existing programs (e.g., Wild Migrations) you can download a tiled map,
print and laminate each tile, and have students assemble the map together as a giant learning
puzzle.
Links to all of Canadian Geographic’s maps, lessons and resources can be found
at http://www.canadiangeographic.com/educational_products/giant_floor_maps.asp.

Introduction

Arctic Alive
Look beyond its frozen, barren reputation and the Arctic is full of life. It is comprised of more
than fifteen ecosystems and is home to more than 100,000 Canadians and thousands of plant
and animal species. It’s also a place of remarkable change, where today’s fossils and minerals
reveal the history of the Arctic’s fire to ice evolution.
Canadian Geographic Education’s (CG Education) giant floor map, Arctic Alive: Explore the
natural history of Canada’s Arctic, was developed in partnership with the Canadian Museum of
Nature (CMN). The map and associated activities provide an in-depth look at Arctic geography
and natural science through the CMN’s four main disciplines: zoology, botany, palaeobiology
and mineralogy. Authentic specimens from the museum’s collections have been provided for
students’ use, along with hand-held map legends, to explore Canada’s arctic ecosystems.
Ten accompanying activities impart a greater understanding of nature in the Arctic, and of the
work that organizations such as the CMN do to collect, research, document, share knowledge
and preserve this inspiring natural region for future generations.
CG Education and the CMN are proud to make this innovative educational resource available
to educators and students across Canada. Comments on your experience with the map are
welcome at info@cgeducation.ca.
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About this Resource

The Activities
In this guide, you will find 10 curriculum-linked activities designed for all
Canadian students at the elementary and secondary levels.
1. Defining the Arctic
This activity gives students the opportunity
to investigate what characterizes the Arctic
and how the region is defined. Students will
explore the climate of the Arctic, discuss
stereotypes associated with it and compare it
to other geographic regions in Canada.
2. Exploring Ecozones
This activity allows students to learn about
Canada’s terrestrial and marine ecozones by
investigating how physical geography shapes
ecozone classification and the landforms,
climate, wildlife, plants and human activities
that occur within each.
3. Natural History on the Record
This activity helps students learn the
importance of natural history collections
and their role in researching, protecting,
documenting and sharing natural history.
4. Adaptation: The Role of Survival
This activity helps students learn about
species’ ability to adapt and the difference
between behavioural and biological
adaptation. Students will study the Arctic’s
changing climate and discuss how living
organisms need to adapt to survive.
5. Great Migrations
This activity explores how and why animals
migrate. Students will investigate six different
migratory animal species in the Arctic and use
exact location to discover where they migrate.

6. In the Field
This activity explores different vocations that
study natural history in the Arctic. Students
will look at the Canadian Museum of Nature’s
scientific research and plot scientists’
fieldwork itineraries on the giant floor map.
7. Areas of High Diversity
This activity teaches students about natural
areas of high diversity in the Arctic. Students
will examine the locations of natural areas of
high diversity in the Arctic based on mineral,
fossil and biodiversity trends.
8. Arctic Ice
This activity teaches students the types of
ice in the Arctic and how they are formed.
Students will learn about the importance
of Arctic sea ice, where it is located and its
effects on ecosystems.
9. Beneath the Surface
This activity provides students with the
opportunity to study the geology of the Arctic.
Students will learn the locations of various
minerals and energy deposits.
10. The Arctic Through the Ages
This activity encourages students to use
fossils to learn about the natural history of
the Arctic. Students will learn how some
fossils were discovered in Canada’s Arctic and
how these fossils improved the knowledge of
the region.
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1

Defining the Arctic

Learning objectives
• Students will investigate what
characterizes the Arctic and
how the region is defined.
• Students will explore the climate
of the Arctic and discuss
stereotypes associated with it.
• Students will compare the Arctic
to other geographic regions
in Canada.
Time required
45 minutes
Grades
K-12
Materials
• Coloured chains (12)
• Coloured pylons (16)
• Arctic definition cards (5)
• Diatom image cards (2)
Set-up
Place matching-coloured chains
and pylons on each corner of
the map.

.../continued

Introduction
Allow students time to explore the map independently and distribute the hand-held legends.
Encourage them to look for place names, ecozones and geographic features with which they
are familiar (Rocky Mountains, Hudson Bay, Baffin Island, etc.). Ask students to determine
the type of map they are looking at (physical) and what they think each colour on the map
represents. Discuss and locate the five essential elements of a map (title, border, legend, scale
and compass). Have students identify which of these components are highlighted on the
map, which are missing and whether the students’ hometown is labelled. If their hometown
is labelled, place a coloured pylon on it. If not, ask students why it may not be labelled on this
map. Next, have students try to locate major cities on the map such as Toronto, Ottawa and
Montreal. Ask them why they think these cities are not on this map. Explain that this map
does not show all of Canada. Instead, it focuses on one geographic region. Using the map’s
title and previous geographic knowledge, ask students if they can identify the region of focus
of this map (Canadian Arctic).
Ask students how they would define the Arctic and to create a list of adjectives to describe
the region. Have students work together to create a border that best outlines Canada’s Arctic
region according to the definition they developed. Students may use their bodies or the props
found in the trunk. Discuss how your class defined the Arctic and what factors they considered
when displaying their definition on the map.

Development
Explain that the Arctic is defined in many ways (e.g., treeline, political borders, temperature,
geographical lines, culture). Divide students into five groups and give each an Arctic definition
card. Allow time for each group to examine their card, read the information on it and use the
coloured chains and pylons to highlight the Arctic’s borders as outlined on their card.
Have each group present their border to the rest of the class once all have been mapped. After
each presentation, ask students to consider who would likely support the definition presented.
Once all groups have finished, have the class compare and contrast each viewpoint. Discuss
which perspective best matches the definition that the class created at the beginning of
the activity.

Conclusion
In the same groups, ask students to discuss the factors that influenced each definition.
Discuss the climate of the Arctic, explaining that climate refers to the average weather of a
place over many years, while weather refers to the day-to-day conditions of the region. Ask
students what factors influence the climate in the Arctic (e.g., temperature, landforms).
Encourage students to look further into the physical geography of the Arctic and the factors
that influence its climate using the content labelled on the map and on the hand-held legends.
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Defining the Arctic
For example, how do ocean currents, mountain ranges, elevation and latitude play a role in the
Arctic’s climate? Explain that sunlight is one of the most important factors. In the winter, the
sun rises for only a short period each day (in some places, not at all), leaving the region dark
and cold. In the summer, the sun shines around the clock, warming the region.
Finally, have students locate and stand on any Arctic community highlighted on the map.
Have them imagine they live in this community and encourage them to contemplate what it
would be like to live there. Ask your students if they think life would be different there and
how. If their hometown is in the Arctic, have students stand on a community in another area
that is different from their own. Ask students which definition of the Arctic would most likely
be used by their community.

Extend your geographic thinking
Look into the climates of the past through the study of diatoms (the most common type of
phytoplankton). Explain to students that a diatom is a single-cell organism with a hard glass
shell that is sometimes preserved as a fossil after it dies. Diatoms can be found in both fresh
and salt water, and their remains are widely distributed in soil and sea ice, forming deposits.
Diatoms can be classified in two groups: pennate and centric diatoms. Show students the
diatom image cards and have them discuss the similarities and differences (one is pen-shaped
and one is round). Explain that diatom shells grow differently depending on their exposure to
sunlight, nutrients and the surrounding temperature. By studying diatom remains, scientists
can learn what the Arctic’s climate was like in the past.
Studying diatoms that currently grow in the Arctic and comparing them with fossil evidence
from the past helps scientists to learn more about how the Arctic is changing today. The study
of marine diatoms reveals changes that will impact the entire Arctic food chain, which relies on
marine diatoms at its foundation.
As a class, locate the Beaufort Sea and place a pylon there. Tell students that at Franklin Bay
(70.04°, -126.26°), scientists recently monitored diatoms at the bottom of landfast sea ice in
the Beaufort Sea to learn how the seasonal development of this fundamental food source has
changed in response to environmental variation and recent thinning of sea ice (given that some
types of diatoms are more abundant in certain conditions).
Locate the Josephine River in the Boothia Peninsula (70.43°, -94.40°) in Nunavut and explain
that this is an example of freshwater diatom research. Scientists took a core sample from the
bottom of the Josephine River and discovered that it provided information about the Arctic
climate as far back as 6,700 years (during the Middle Holocene period). Explain that the diatom
species found at the bottom of the core sample told scientists that thousands of years ago, the
Arctic had a warmer climate than it has today.
Go to the Canadian Museum of Nature website (nature.ca) and investigate other ways scientists
are using diatoms to learn about the changing climate.
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1

Links to the Canadian National
Standards for Geography
Essential Element 1:
The World in Spatial Terms
• Spatial graphics (e.g., air
photos, satellite images,
various map types and atlases)
• Map types (e.g., topographic
navigational, thematic)
Essential Element 2:
Places and Regions
• Physical and human
characteristics of places and
regions within the province
and Canada
• Political and historical
characteristics of regions
• Regional analysis of geographic
issues and questions
Essential Element 5:
Environment and Society
• Environmental issues
(e.g., water supply, air
quality, solid waste)
• Limits and opportunities of
the physical environment for
human activities
• World patterns of resource
distribution and utilization

2

Exploring Ecozones

Learning objectives
• Students will learn about
Canada’s terrestrial and
marine ecozones.
• Students will investigate how
physical geography shapes
ecozone classification.
• Students will examine the
landforms, climate, wildlife,
plants and human activities in
Canada’s ecozones.
Time required
60-70 minutes
Grades
4-12
Materials
• Landform map (1)
• Ecozone quiz card (1)
• Ecozone cards (30)
• Species cards (5-10 plant and
animal cards)
Set-up
Select five to 10 plant and animal
species from the species cards
to highlight during your ecozone
discussion. Review all material
and ensure all cards are present.
.../continued

Introduction
Bring attention to Canada’s landforms while students are exploring the map. Explain that
a landform region is an area that possesses similar geologic structures, physical features,
climate conditions, soils and vegetation. An example of a physiographic, or landform, region
in Canada is the Canadian Shield. When viewed from space, Canada’s eight physiographic
regions are clearly visible. As a class, locate and label Canada’s landform regions using the
landform map as a guide.
Next, encourage students to count the number of ecozones highlighted on the map. Explain
that, according to the Canadian Council of Ecological Areas (ccea.org), Canada has a total of
31 ecozones: 18 terrestial ecozones, 12 marine and one freshwater. Have students each locate
and stand on an ecozone. Ask your students if all 31 of Canada’s ecozones are labelled on this
map. Determine which ecozone does not appear on the map (the Great Lakes) and have your
students discuss why. Explain that this map focuses on Canada’s northern region and that the
Great Lakes marine ecozone is one of the most southern ecozones in Canada. Ask students
what other features are not included on this map and why.

Development
Ask students to find and determine the differences between landform regions and ecozones,
using the map to guide their discussion. Ask if more than one ecozone can exist in one
landform region. Explain that an ecozone is often referred to as a natural region and is an area
where plants, animals and micro-organisms interact with each other. Landform regions, on
the other hand, are characterized by their similar physical geography and geological features.
Have students line up along the map’s border and give each an ecozone card. Once they have
had time to locate their ecozone and read the information on the back of their card, encourage
students to examine its size and neighbouring ecozones.
Discuss the biodiversity in some of Canada’s ecozones. Ask students to highlight one plant
and one animal species found in their ecozone using the information on the back of their
ecozone card. Have students share their answers with the class and encourage them to look for
similarities and differences among the different ecozones in the Arctic. Ask students to explain
the characteristics that the plants and animals in their ecozone have to help them survive.
Show students the species cards you selected at the beginning of class, and ask students to
stand up if a species lives in their ecozone. If more than one student stands up, discuss some
of the ways this species can survive in each ecozone.
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Exploring Ecozones
Conclusion
Using the ecozone quiz card, read one question to the class and have them find the correct
answer on the map. Each answer will highlight a different ecozone. Continue until all
questions have been answered.

Extend your geographic thinking
Ask students if they can distinguish between ecozones and habitats (the environments in
which animals live). Ask students to list the four essential elements of a habitat (food, water,
shelter and space). Have students line up along the border of the map and distribute a species
card to each. Have students pretend that they are the species on their card and locate an
ecozone in which they would like to create their habitat. Next, have students determine what
they would eat, where they would go for water and where they would live.
As a follow-up project after the map is gone, have students research their species’ habitat and
share it with the class.

2

Links to the Canadian National
Standards for Geography
Essential Element 1:
The World in Spatial Terms
• Location of continents
and oceans
• Relative and absolute locations
• Physical/political maps of the
province, Canada and the world
• Map, globe and atlas use
• Map projections
• Major cities of the province
and Canada
• Provinces and territories
of Canada
Essential Element 3:
Physical Systems
• Concept of an ecosystem
• Physical processes shape
patterns in the physical
environments
• World climate regions
• World patterns of biodiversity
Essential Element 5:
Environment and Society
• Physical environment influences
human activities
• Limits and opportunities of
the physical environment for
human activities
• Global effects on the human
environment by changes in the
physical environment
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3

Natural History on the Record

Learning objectives
• Students will learn the
importance of natural history
collections and their role in
researching, protecting,
documenting and sharing
natural history.
• Students will examine an
individual natural history
specimen based on those
in the Canadian Museum of
Nature’s collection, identify
it, categorize it, determine its
origins and explore how it can
be used to build knowledge of
the Arctic.

Introduction
Gather students on the border of the map and ask them to define the term collection.
Discuss the types of things people collect, why they collect them and how they protect their
collections.
Next, ask your students why it’s important for museums to have collections, and have them
describe the types of collections they’ve seen. Explain that with more than ten million
specimens gathered over 150 years, the Canadian Museum of Nature documents Canada’s
natural history for research, education and appreciation. Have students stand on any place
on the map and brainstorm something they think they would find there that could be added
to a collection at a museum. Allow time for students to share their answers with the class.

Development
Distribute one specimen to each student. Explain that each specimen is an example of
something that was either collected by a Canadian Museum of Nature scientist or found in the
museum’s collection. Allow time for students to examine their specimen and share them with
their classmates.

Time required
60 minutes
Grades
K-12
Materials
• Species cards (40)
• Step cards (20)
• Teacher answer card (1)
Set-up
Ensure all specimens, image
cards and materials are present.

.../continued

Next, explain to students that the collection at the Canadian Museum of Nature can be
divided into four main disciplines: botany (the study of plants), palaeobiology (the study and
comparison of fossils to modern animals and plants), mineralogy (the study of minerals) and
zoology (the study of animals). Highlight these disciplines using the images presented around
the map’s title and have students determine where each specimen may be found in the Arctic.
Using the information provided with each specimen, have students group themselves into
one of the four disciplines. Have each group locate where their specimens were collected
and place them on the giant floor map in those locations. Allow time for each group to share
their specimens and discipline with the class, addressing how they feel their specimen has
helped scientists gain a better understanding of the Arctic. Have students explain what these
specimens can teach us about the Arctic and why it’s important to study the region through
minerals, animals, plants and fossils.
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Natural History on the Record
Conclusion
Explain that there are certain ways in which scientists find, document and transport natural
history specimens. Give each group a step card, which outlines the steps that scientists from
the Canadian Museum of Nature follow to collect specimens in the field. Steps are divided
into three categories: preparation before venturing into the field, work in the field, and work in
the lab and/or collection. Highlight the important steps scientists need to take to ensure their
specimens and data are efficiently, safely and legally collected.
Distribute one step card to each student. Have students read their step and determine whether
it would happen in the preparation stage, while in the field or upon returning. Have students
group themselves based on one of the three stages and stand on a different corner of the
map. Once all students have determined where they belong, allow each group to read their
individual steps. Create a class discussion on the importance of each stage, and have each group
brainstorm additional steps that may be missing.
Additionally, have students determine specific tools that are unique to their discipline. For
example, identify which types of tools would be relevant to a botanist but not a zoologist.
Using the map, have each group highlight where one of their specimens was found, how it
was collected and how it was likely transported back to the museum. Ask students to explain
their reasoning and discuss why these steps need to be taken.

Extend your geographic thinking
Explain to students that specimens of all shapes, sizes and conditions arrive at the Canadian
Museum of Nature and each requires different preservation methods. The museum has
specimens that date back to four billion years ago (rocks and minerals). In pairs or small
groups, ask students to choose a specimen and brainstorm what factors may cause it to
deteriorate over time and what the museum can do to preserve it.
To continue learning after the map leaves, visit the museum’s website (nature.ca) and explore
its four disciplines. Show your students the series of photos “Ten Agents of Deterioration”
(http://nature.ca/en/research-collections/our-collections/collection-conservation/photos-tenagents-deterioration) to continue the discussion on preservation.
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3

Links to the Canadian National
Standards for Geography
Essential Element 1:
The World in Spatial Terms
• Latitude, longitude and the
global grid
• Map types
• Map projections for
specific applications
Essential Element 2:
Places and Regions
• Perceptions of places
and regions
• Regions defined by
multiple criteria
• Factors that influence
people’s perceptions of
places and regions
• Concepts of formal, functional
and perceptual regions
• The importance of places and
regions to individual and the
social identity
Essential Element 4:
Human Systems
• Human settlement patterns
and land use
• Regional development in
Canada and the world

4

Adaptation : The Role of Survival

Learning objectives
• Students will learn about
species’ ability to adapt.
• Students will study the Arctic’s
changing climate and discuss
how living organisms need to
adapt to survive.
• Students will learn the difference
between behavioural and
biological adaptation.
• Students will examine fossils of
organisms found in the Arctic
and discuss why and how they
did not adapt to the changing
environment
Time required

Introduction
Ask students how animals, including humans, protect themselves from certain aspects of
their environment (i.e., keep warm, keep cool, etc.). As a class, discuss how the characteristics
and behaviours of some animals help them survive in their environment. Next, have students
find one location on the map that they would like to visit and ask them what they would pack
to visit this place in the summer and winter. Ask your students how and why their choices
changed with different seasons. Discuss what different factors are important to the survival of
animals, including humans, in the Arctic’s harsh climate.
Explain to students that many plant and animal species in the Arctic (on land and in the water)
have adapted or changed (some over millions of years) in some way to survive in this part of
Canada. Have students identify one of the plants or animals highlighted around the map’s
title and brainstorm how it has been able to adapt to the Arctic climate. Encourage students to
estimate where these specimens may exist and discuss some answers with the class.

Development

60 minutes
Grades
4-12
Materials
• Coloured chains (12)
• Coloured pylons (16)
• Species cards (31)
• Adaptation cards (10)
Set-up
Separate the species cards into
four piles (plants, animals,
fossils and minerals) and place
the mineral cards back in the
trunk. Ensure all cards and
materials are present.

.../continued

Have your class stand along the border of the map and form 10 groups. Distribute one plant
or animal adaptation card to each group. Allow students time to examine the card, read the
information on the back and locate an area on the giant floor map where this species can be
found. Ask students to consider what kind of environment their species lives in and how it is
able to survive.
Explain to students that there are two kinds of adaptation: behavioural and biological. An
example of behavioural adaptation is when a bird lays its eggs on a steep cliff to protect them
from predators; it’s a behaviour that is the result of a long evolutionary process to protect the
species. An example of a biological adaptation is a polar bear’s thick fur, which protects it from
frigid temperatures; it’s a physical change evolved over time that helps the species survive
in an environment. Ask students which type of adaptation they think relates to their species
and whether it has adapted in both ways (behavioural and biological). While walking around
the map, have student groups pair up with another whose species has undergone a similar
adaptation (behavioural or biological) to their own (e.g., both the Arctic fox and Arctic hare
use camouflage to avoid predators). Ask groups to share their species’ adaptation strategies
with the class and discuss any patterns and trends. Discuss whether species can adapt to
their environment in more than one way, and if plants and animals have similar adaptation
strategies. Have students discuss which type of adaptation relates most to humans living in
the Arctic and consider how humans can inhabit virtually every corner of the Earth, except the
deepest parts of the oceans.
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Adaptation : The Role of Survival
Conclusion
Divide students into small groups and have them sit around the map. Ask the class to imagine
the Arctic 1,000 years in the future and discuss what it might look like. Encourage students to
use coloured chains and pylons to highlight areas that have changed drastically or remained
the same based on their previous knowledge of the changing climate in the Arctic. Have each
group choose one animal or plant from the species cards and discuss how it has changed. Was
it able to adapt to the Arctic’s changing climate? If so, how? If not, what factors may cause
this species to become extinct (e.g., flooding, extreme weather, competition, etc.)? Repeat this
exercise with a different jump in time, such as 1,000,000 years.

Extend your geographic thinking
Ask students what happens when a species cannot adapt. How do we know when a species
that no longer exists once thrived in an environment? Using small groups, give each a
different fossil card from the species card pile. Using the information provided on the card,
have each group determine where this fossil was discovered and brainstorm what may have
caused this species to become extinct. Encourage students to discuss what the Arctic looked
like millions of years ago when this species was alive and how factors such as continental drift,
climate change and species competition may have led to its extinction. A great connecting
activity is “The Arctic Through the Ages.”
To continue learning after the map leaves, visit the Expedition Arctic website (expeditionarctic.ca)
and examine fossils discovered in the Arctic.

4

Links to the Canadian National
Standards for Geography
Essential Element 2:
Places and Regions
• Perceptions of places
and regions
• Regions defined by
multiple criteria
• Changes in places and
regions over time
• Concepts of formal, functional
and perceptual regions
• Political and historical
characteristics of regions
Essential Element 3:
Physical Systems
• Physical processes shape
Earth’s features and patterns
• Climate types
• Ecozones
• Plate tectonics/continental drift
Essential Element 6:
The Uses of Geography
• Physical and human
characteristics of places
change over time
• Interaction of physical and
human systems and influence
on current and future conditions
• Influence of geographical
features on the evolution of
significant historic events
and movement
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5

Great Migrations

Learning objectives
• Students will learn how and
why animals migrate.
• Students will explore the paths
of six different migratory
animal species in the Arctic.
• Students will learn what lines of
latitude and longitude are and
how to find exact location.
Time required
60 minutes
Grades
4-10
Materials
• Coloured chains (12)
• Migration cards (12)
• Animal portrait cards (6)
Set-up
Place six chains off one side of
the map. Ensure all migration
and animal portrait cards are
present.

Introduction
Bring attention to the white lines on the map and ask students to stand anywhere along
one. Explain that these lines are called lines of latitude and longitude. They are used to help
find exact location on the Earth’s surface. Lines of latitude, also known as parallels because
they never intersect, run east to west and measure the Earth north to south. Ask all students
standing on a line of latitude to walk across the map from east to the west. Have students
identify the latitude of the Arctic Circle (66.33°) and the Equator (not shown on the map, 0°).
Next, explain that lines of longitude run from north to south, but measure the Earth from east
to west. Have all students standing on a line of longitude walk towards the North Pole. As they
walk, have students explain what they observe about the distance between each line.
Explain that lines of latitude and longitude are expressed in degrees to measure exact location.
The first number is the degree of latitude: positive numbers measure the location’s distance
north of the equator, while negative numbers measure the location’s distance south of the
equator. (Alternatively, latitude numbers can be followed by an “N” for north of the equator or
an “S” for south.) The second number is the degree of longitude: positive numbers measure
the location’s distance east of the prime meridian, while negative numbers measure the
location’s distance west of the prime meridian. (Alternatively, longitude numbers can be
followed by an “E” for east of the prime meridian or a “W” for west.)
Have students get into pairs, stand on one community labelled on the map and determine
its exact location, reminding them that they will have to use partial degrees to describe it
accurately.

Development
.../continued

Discuss the meaning of migration with your class, and ask them how and why people and
animals migrate. Have the class line up along the map’s border in 12 small groups, and
distribute one migration card to each. Using the latitude and longitude coordinates provided
on the card, have groups place their cards on the map in the correct location. Give each group
a chain and instruct them to connect the coloured dots on their cards with their chain. Once
each group has connected their migration cards, allow time for groups to brainstorm whether
they think their migration path belongs to an air, land or marine species and have each group
explain their decision.
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Great Migrations
Conclusion
Give each group their corresponding animal portrait card, and allow time for students to
read the additional information on the back. It is important to highlight here that the places
students plotted on the map are not the only places these animals can be found. Most
migratory species in the Arctic can be found in multiple locations and distributed widely
throughout the region. For example, Arctic terns can be found flying throughout most Arctic
coastal regions. The location on Ellesmere Island that was plotted by students is one of their
many breeding grounds and was chosen as one location for this activity. Have each group
share their information with the rest of the class, and create a discussion on which migration
routes have similar characteristics. Ask students which species migrate in a similar way (i.e.,
fly, run/walk, swim) but have completely different routes. Finish by determining which factors
influence a species’ migration and why different species may have similar migration routes.

Extend your geographic thinking
Discuss the meaning of climate change and ask your students how they think the Arctic
will be affected as global temperatures continue to increase. How do they think species’
migration routes will change? Have students discuss these changes in their groups and alter
their species’ migration route to demonstrate how it may adapt to a warming climate. A great
connecting activity is “Adaptation: The Role of Survival.”

5

Links to the Canadian National
Standards for Geography
Essential Element 1:
The World in Spatial Terms
• Map elements
• Location and distribution of
physical and human features
• Latitude, longitude and the
global grid
Essential Element 2:
Places and Regions
• Physical and human
characteristics of places
and regions
• Regions defined by
multiple criteria
• Physical and human processes
shape places and regions
Essential Element 3:
Physical Systems
• Basic components of Earth’s
physical systems
• Concept of an ecosystem
• World climate patterns
• World patterns of biodiversity
Essential Element 5:
Environment and Society
• Physical environment
influences human activities
• Human modification of the
physical environment
• Environmental issues
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6

In the Field

Learning objectives
• Students will explore different
vocations that study natural
history in the Arctic.
• Students will look at the
Canadian Museum of Nature’s
scientific research and plot
scientists’ fieldwork itineraries
on the giant floor map.
Time required

Introduction
Have students choose a spot on the map, identify the ecozone and describe what they think the
landscape looks like using the information provided on the hand-held legends or using their
previous geographical knowledge. Ask students what would be necessary to pack if they were
preparing to visit this place. If you have completed the lesson, “Adaptation: The Role of Survival,”
have students reflect on the process of adaptation and whether people adapt to their working
environments. If you have completed the lesson “Natural History on the Record,” consider how
this preparation would fit into the steps involved in collecting specimens in the field.
Discuss which industrial or human development activities have a presence in the Arctic.
Encourage students to consider natural resources, culture and the environment when
brainstorming. Have students think about which occupations within these industries might
require fieldwork to gain a greater understanding of the Arctic environment — that is, which
jobs require travelling to specific sites in the North?

60-90 minutes
Grades
6-12
Materials
• Coloured pylons (16)
• Coloured chains (12)
• Meet the experts cards (27)
• Scientist expedition
route cards (4)
Set-up
Ensure all cards are present.

.../continued

As a class or in small groups, have students brainstorm the types of scientists that study natural
history in the Arctic. Ensure you highlight occupations like mineralogist, palaeobiolologist,
botanist, and zoologist (the Canadian Museum of Nature’s four disciplines), and where on
the map they may work. For younger students, play a game of charades on the map and have
students guess which types of occupations they are acting out.

Development
Have students line up along the map’s border and give each a different “meet the experts”
card. Inform students that the individuals on the cards are scientists who work for the
Canadian Museum of Nature. This team of experts contributes to and maintains the
museum’s collection to help Canadians better understand the Arctic.
Allow time for students to read the information on their card, determine the places these
individuals would work, and then stand on one location. Have students also consider the types
of gear the scientists would use and the kind of team they would travel with (including number
of people and their responsibilities). Explain to students that these researchers do not travel
alone and that they must assemble a team based on the kind of research being conducted.
Often researchers from the Canadian Museum of Nature are able to join another expedition
team of scientists (usually from government, other museums or universities) as part of a larger
research group. Have students think of 10 items they would need to pack if they were scientists
researching in the Arctic.
Then ask students to present their expert to the class, sharing their ideas on where they think
these experts travel, who would be included in their research team and the types of items they
would pack.
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In the Field
Conclusion
Review with students that much of the work at the Canadian Museum of Nature can be
divided into four areas: botany, zoology, palaeobiology and mineralogy. Have students
determine the discipline in which their scientist works, and then group themselves with other
students in the same field (to create four different groups).
Review latitude and longitude with your students, and give each group a scientist expedition
route card that matches their discipline. Explain that each card highlights the itinerary of one
Canadian Museum of Nature scientist who has travelled to the Arctic to conduct research.
Each card explains the route the scientists travelled, who they travelled with, what equipment
they brought and what they studied. Have each group read through their card together and
highlight on the map the places mentioned on their card using the chains and pylons.
Allow time for each group to present their scientist’s expedition to the class. Conclude the
class by discussing patterns and trends of places where different research has occurred in the
Arctic. Ask students if all the scientists had a common start or end point and what they think
their biggest challenges may have been.

Extend your geographic thinking
Have students think about their own perception of the Arctic and encourage them to
think of a question they may have about it. For example, questions can involve the study
of the past, present or future of the Arctic’s climate, environment, resources, inhabitants,
communication, industry or culture. Questions can also reflect one of the four disciplines
of the Canadian Museum of Nature. Have students share their questions with the class and
use the map to determine where they would like to go find their answers. This can also be a
good research project where students research and highlight their particular topic of interest.
Remind students that there are no right or wrong answers to these questions; this is their
opportunity to explore.
After the map leaves, visit the Canadian Museum of Nature’s website (nature.ca) and conduct
further research.
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6

Links to the Canadian National
Standards for Geography
Essential Element 1:
The World in Spatial Terms
• Physical/political maps of the
province, Canada and the world
• Distribution of major human
and physical features at country
and global scales
• Location/allocation situations
Essential Element 2:
Places and Regions
• Physical and human
characteristics of places
and regions
• Concepts of formal, functional
and perceptual regions
• Regional analysis of geographic
issues and questions
Essential Element 4:
Human Systems
• Human settlement patterns
and land use
• Regional development in
Canada and the world
• Transportation and
communication networks
in Canada and the world

7

Areas of High Diversity
Introduction

Learning objectives
• Students will learn about
natural areas of high diversity
in the Arctic.
• Students will examine the
locations of natural areas of
high diversity in the Arctic
based on mineral, fossil and
biodiversity trends.
Time required
40-60 minutes

Review how to read latitude and longitude with your students by having them stand on a
community on the map and determine its exact location (see the “Great Migration” activity
to explore latitude and longitude). Once students are comfortable with these concepts, have
them line up along the border of the map, and give each an area card. For larger classes, have
students work in small groups. After students read the information on their card, ask them to
place their card on the map using the coordinates provided. Once all groups have found their
card’s location, ask each to share why their place is unique. Discuss any patterns or trends
that may be evident, such as areas of high diversity having similar locations for different
disciplines (botany, palaeobiology, zoology and mineralogy).

Development

Grades
6-12
Materials
• Coloured pylons (16)
• High diversity area cards (20)
Set-up
Ensure all cards are present.
.../continued

Explain to students that the places they highlighted on the map are areas of high diversity.
Ask students what they think this means based on the information they read on their card.
Explain to students that these areas can be defined differently based on the species or
specimens. A geological area of high diversity refers to an area where there is an abundance
and/or diversity of mineral deposits. An area of high biodiversity is a natural environment
that contains a significant number of different kinds of organisms. A palaeobiology (fossil)
area of high diveristy is a large deposit of fossils (whether they have been discovered yet or
not). Have students examine their card and determine what type of area of high diversity
they may have. Have students gather into groups based on their discipline and discuss what
their areas teach us about the Arctic. What can we learn from these locations and how are
scientists studying them?
Explain that some areas of high diversity in the world are threatened because of insufficient
conservation efforts, or natural land erosion. Ask students what would happen if areas of
high diversity did not exist. Discuss some of the factors that threaten areas of high diveristy
in Canada’s Arctic and what this might mean to the future of the region. Divide your students
into three groups, each representing minerals, fossils and biodiversity (plants and animals).
Have each group brainstorm ways to conserve areas of high diveristy related to their
discipline and share their ideas with the class. Ask students how humans can benefit from
the areas of high diveristy shown on this map and how we use these areas.
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Areas of High Diversity
Conclusion
Explain that more than three million years ago, the Arctic was once covered in boreal forest
and rich in biodiversity. It then cooled and became the ice-covered region we know today. With
global temperatures quickly rising, scientists have observed that the Arctic is warming and ice
is melting. Ask students to imagine what the Arctic would look like if the ice melted and the
region became part of the boreal forest again. Have students brainstorm and use the coloured
pylons to highlight new areas of high diveristy that may develop. Discuss how students think
current areas of high diversity would change. Ask them how the land would change near
mineral areas and if biodiversity areas would get larger or smaller. Ask students how this
would affect fossils that have yet to be discovered in the Arctic. Have students brainstorm in
their groups and then share their ideas with the class.

Extend your geographic thinking
Explain to students that Canada is not the only country that has many areas of high diversity.
Have students research various areas of high diversity that exist throughout the world and
compare them to the ones in Canada. Have students create a Venn diagram comparing the
similarities and differences between different areas of high diversity around the world. Use a
world map to highlight global areas relating to biodiversity, minerals and fossils and look for
any patterns or trends. Ask students what they can do to help protect these areas.

7

Links to the Canadian National
Standards for Geography
Essential Element 1:
The World in Spatial Terms
• Latitude, longitude and the
global grid
• Map types
• Location/allocation situations
Essential Element 2:
Places and Regions
• Physical and human
characteristics of places and
regions within the province
and Canada
• Factors that influence people’s
perceptions of places and regions
• Regional analysis of geographic
issues and questions
Essential Element 5:
Environment and Society
• Human modification of the
physical environment
• Limits and opportunities of
the physical environment for
human activities
• Use and sustainability
of resources
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8

Arctic Ice

Learning objectives
• Students will examine the types
of ice in the Arctic and how
they are formed.
• Students will learn about the
importance of Arctic sea ice,
where it is located and its
effects on ecosystems.
• Students will learn about the
geographic and magnetic
North Poles.
• Students will map changes
in Arctic sea ice from 1979
to the present.

Introduction
Have students examine the map and locate the North Pole. Ask them to explain how its
location was decided. Explain that there are two North (and South) poles; the geographic North
Pole, otherwise known as true north, and the magnetic North Pole. The geographic North Pole
is where all the lines of longitude intersect. Place a pylon on this location. The magnetic North
Pole is not a fixed point, but one that moves as the magnetic core of the Earth naturally shifts.
When you use a compass, it points to the magnetic North Pole.
Review latitude and longitude with your students. Use coloured pylons to label the changes
in the magnetic North Pole in the years 2000 and 2010. In 2000, the magnetic North Pole was
located at 81°, -109°. In 2010 it was at 85°, -132°. Ask students if these poles are on land or in the
Arctic Ocean, and how the movement of the poles might affect people navigating the Arctic.

Development

Time required
40-60 minutes
Grades
4-12
Materials
• Coloured pylons (16)
• Coloured chains (12)
• Ice cards (9)
• Species cards (13 animal
cards)
• NASA sea ice images (2)
• Compass (optional) (1)
Set-up
Organize activity cards in piles to
access throughout the lesson.

Bring attention to the ice shown on the map. Explain that there are many types of ice in the
Arctic and that ice is characterized by how it is formed. Researchers study different types of
ice to monitor how the climate is changing. By investigating the location and speed at which
ice forms, researchers are better able to understand the Arctic’s climate and its impact on
global temperatures. Also, the cold water at the northern and southern poles plays a huge role
in global temperatures and is a major driving force of the ocean’s currents. These currents
transfer heat around the world and, in doing so, cool or warm our climate.
Divide students into pairs or small groups and distribute one ice card and a coloured pylon
to each. Have students read the information on the back of their card and use the coloured
pylons to show the location of their ice type in the Arctic. For example, ice shelves can be
found attached to Ellesmere Island and north of 82°. After all the ice has been labelled on
the map, allow each group time to describe their type of ice to their classmates, highlighting
where it is found. Discuss the patterns and trends that arise between many types of ice. Have
students estimate which type of ice they think is oldest (glaciers) and explain why.

.../continued
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Arctic Ice
Conclusion
Ask students how humans use ice. Have students get into pairs or small groups and stand on
an Arctic community that is labelled on the map. Allow time for students to examine the kinds
of ice around their Arctic community and determine how it affects the everyday lives of people
there. Ensure students consider that ice is used for transportation, hunting and protection.
Next, distribute the animal species cards to each group. Have students read the information
on the back of their card and determine where this animal lives and how it uses ice
(e.g. protection, hunting, habitat building, birthing, food, transportation, etc.). Ask students
to identify patterns and trends between these animals’ habitats and Arctic communities.
Have students share their conclusions about how different types of ice are important to
both animals and humans.

Extend your geographic thinking
Have students clear the coloured pylons and cards off the map and line up along the border.
Using the red chains from the trunk, outline the Arctic sea ice labelled on the map. Explain
that the ice labelled on this map came from data taken in July 2013. Ask students how the
ice may look in the winter, fall or spring. Divide your class in half, and give one group the
NASA image from 1979 and the other group the 2003 image. Have each group use a different
coloured chain to label the extent of the sea ice on the map.
When both groups have finished, discuss what they notice between the summer sea ice extent
in 1979, 2003 and the ice labelled on the map (2013). Explain that global temperatures have been
rising because of an increase in human activities that release more CO2 into the atmosphere.
These gasses block heat from escaping from the atmosphere, causing the Earth’s climate to get
warmer. The Arctic is one of the places where these effects are most prominent and can observed
through the melting of multi-year sea ice. Highlight the snow on the NASA images and explain
that the white ice and snow reflect heat back into the atmosphere while the blue (from oceans)
and green (from forests) reflect less. Therefore, less white means less heat reflection and more
heat absorption. Consequently, the effects of greenhouse gases are magnified in the Arctic: as the
sea ice melts, even more heat is absorbed, in turn melting more ice.
Ask students to contemplate how the sea ice will change in the next 10 years, and use the final
coloured chain to map out where students think the Arctic sea ice will be in 2050. Ask your
students what would happen if all CO2 emissions stopped tomorrow. Explain to students that
even if CO2 emissions stopped, it does not mean that the sea ice would immediately come
back. After the map leaves, have your students go to the Intergovernmental Panel on Climate
Change website (ipcc.ch) and learn about a group of scientists who are developing different
scenarios of climate change based on how much and when we change our emissions.
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8

Links to the Canadian National
Standards for Geography
Essential Element 2:
Places and Regions
• Perceptions of places
and regions
• Changes in places and
regions over time
• Physical and human processes
that shape places and regions
• The importance of places and
regions to individuals and
social identity
Essential Element 3:
Physical Systems
• Concept of an ecosystem at
different scales
• Climate types
• Components of Earth’s
physical systems
• Inter-annual climate variation
Essential Element 4:
Human Systems
• Human settlement patterns
and land use
• Processes of cultural diffusion
• Patterns of culture in Canada
and the world
• Convergence and divergence
of cultures

9

Beneath the Surface

Learning objectives
• Students will study the geology
of the Arctic.
• Students will learn the locations
of various minerals, and
energy deposits.
Time required
60-75 minutes
Grades
8-12
Materials
• Coloured chains (12)
• Coloured pylons (16)
• Geology region cards (5)
• Teacher Information Card (1)
• Mine cards (12)
• Canadian Geographic’s
“Canada’s Energy Resources
and Reserves” poster maps (4)
• Species cards (40)
Set-up
Review the information on the
back of the cards and ensure all
image cards, chains and pylons
are present.

Introduction
Explain to students that between one billion and two billion years ago, Canada was part of
one supercontinent, called Laurentia. Geology, the study of rocks and the Earth’s physical
structure, is important because it helps us understand our planet’s history and the processes
that changed, and continue to change, the Earth. It is through studying rocks that we’ve
learned that the Earth is over 4.6 billion years old and its plate tectonics have shaped the
current physical form of the planet supporting the development of life.
Explain that Canada can be divided based on its geological history. Divide students into five
groups and give each a geology region card. Have students read the information on the back
and use the coloured chains to outline their geological region. Have each group present their
region to the class and discuss how Canada’s geology and landscape differs across the country.
Ask students to predict how the Earth looked millions of years ago and what it may look like
millions of years into the future.

Development
Review the three types of rocks: igneous (formed directly by the cooling of magma),
metamorphic (changed over time by heat, pressure or chemical action) and sedimentary
(compacted sediment). Ask students if they know the difference between a rock and a mineral.
Explain that minerals, such as gold and quartz, are made up of a pure inorganic substance
and have a definite chemical composition. Rocks, such as granite and marble, are made up of
more than one mineral and do not have a defined chemical composition. Highlight some of
the minerals depicted along the title of the giant floor map and the mineral examples provided
in the trunk, explaining that crystallized minerals can be characterized by their hardness,
cleavage and colour, while rocks can be any size or shape. Humans use rocks and minerals
for many different purposes. Rocks are mainly used as building materials, while minerals are
used for things like steel or wire, electronics, jewelry, pencils, toothpaste and even the salt in
food. There are more than 4,700 different kinds of mineral species on the planet.
Review how to read latitude and longitude with your students and give each group a different

.../continued mine card. Have students read the information on the back of their card, find it on the map

and place a coloured pylon on the correct location. Explain to students that the location they
plotted is (or was) a mine for a specific mineral. Ask students to identify which geological region
their mine is located in. Using the information on the back of the mine card, ask students to
identify how they think humans use the minerals from this mine. Have students consider how
close these mines are to other communities. Ask students what impact these mines have on
local communities. Have students share their information with the rest of the class.
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Beneath the Surface
Conclusion
Clear everything off the map. Explain that there is much more than rocks and minerals
beneath Canada’s surface. Canada has a wealth of reserves used for energy production, and a
large number of these resources are found in the Arctic. Explain that while metallic resources,
like gold and copper, can be formed throughout any geological time period, it takes millions of
years to form energy resources, such as oil and natural gas.
Divide students into four groups and, using Canada’s Energy Resources and Reserves poster
map and the pylons, have each group highlight one of the four energy resources located in
northern Canada: oil, natural gas, uranium and coal. Allow time for each group to share their
energy resource and discuss any patterns they observe, such as these reserves in relation to
each other or to communities. As some of the Earth’s resources are depleted, discuss the
issues that may arise particularly in the Arctic. Ask students what the benefits and drawbacks
are to extracting these resources in the Arctic.

Extend your geographic thinking
Have students get into pairs and stand on a point on the map. Explain to students that they
just got back from a vacation at this location. While they were exploring, they stumbled upon a
new kind of mineral or type of rock unique to Canada. Have students explore the possibility of
developing their own mine. Students are encouraged to determine the type of ore, how it will
be extracted, how the surrounding environment will be affected and how humans may use the
rock or mineral. Encourage students to name it. Once the map leaves, have students present
their ideas to the class.
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Links to the Canadian National
Standards for Geography
Essential Element 1:
The World in Spatial Terms
• Latitude, longitude, and
the global grid
• Map types
• Map projections for
specific applications
Essential Element 2:
Places and Regions
• Changes in places and
regions over time
• Perceptions of places
and regions
• Physical and human
characteristics of places
and regions in Canada
and the world
• Critical issues and problems
of places and regions
• Regional analysis of geographic
issues and questions
Essential Element 3:
Physical Systems
• Physical processes shape
Earth’s features and patterns
• Plate tectonics/continental drift
• World climate patterns
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10

The Arctic Through the Ages

Learning objectives
• Students will use fossils to
learn about the natural history
of the Arctic.
• Students will learn how some
fossils were discovered in
Canada’s Arctic and how these
fossils improved our knowledge
of the region.
Time required
30 minutes
Grades
6-12
Materials
• Species cards
(6 palaeobiology cards)
• Fossil image cards (10)
• Teacher information card (1)
• Puijila card (1)
• Ecozone cards (optional;
from activity 2: “Exploring
Ecozones”) (29)
Set-up
Review the information on the
cards and ensure all materials
are present. Review Earth’s
geologic time periods to
understand that the Arctic did
not always look like it does today
and that the fossils discovered in
this region come from different
time periods.

.../continued

Introduction
As a class, locate Devon Island’s Haughton Crater on the map (75.38°, -89.66°). Explain that
the Haughton Crater is 16 kilometres wide and in Canada’s High Arctic. The crater was
formed when a meteorite hit the Earth about 21 million years ago. The impact created a
depression, and over time a series of lakes developed. It is within these lake deposits that
plant and animal fossils have been discovered. Explain that fossils are the remains of an
animal or plant that have been preserved.
During the Miocene era, about 21 million years ago, a variety of animals and plants lived in
and around the Haughton Crater lakes. When these animals and plants died, some of their
remains sank to the bottom of the lake and were eventually buried. Through a process called
diagenesis, these animals and plants became the fossils that we see today. The Arctic is a
special environment for fossil preservation because of its relatively recent glacial periods;
these cold conditions have helped preserve fossils, like those found in the Haughton Crater,
remarkably well.
Explain to your students that a fossil can also preserve a footprint, a track or even a burrow.
These are known as ichnofossils, or trace fossils, and often help researchers understand the
behaviour of animals. Fossils can also be an internal cast, giving insight to otherwise unseen
structures in an animal, or even an external impression of soft tissue structures, such as skin
or feathers.
Show students the Puijila card (pronounced poo-ee-yi-la). Read the story of Puijila’s discovery
at the Haughton Crater and have a class discussion about why this was important to Canada
and to understanding the Arctic’s past.

Development
Explain to students that, similar to rocks, fossils provide valuable information about the
Earth’s history. Divide students into 10 small groups and distribute one fossil image card to
each group. Tell students that these images are fragments of species that once lived in the
Arctic millions of years ago. Have students examine their image and contemplate what species
they think they are looking at. Use the teacher information card to help students determine
their species. Turn it into a scavenger hunt game by giving clues like “I am the jaw bone of a
giant beaver” or “I am the shin bone of a camel.”
What information can students gather just by looking at the image? Where was this fossil
discovered? Inform students that each species does not necessarily come from the same geologic
time period. Ask students to locate the time era their specimen lived in. What do we learn about
the Earth’s history just by looking at the species that existed in different time periods?
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The Arctic Through the Ages
Conclusion
Now that students know the specimens that match their fossils, have them examine the
ecozones where these fossils were found (use the ecozone cards from “Exploring Ecozones”
for additional information). Ask each group to consider what their ancient animal may have
needed to survive (i.e., the type of climate it preferred, what it ate, etc.) and compare it with
what the ecozone looks like today.
Have each group brainstorm reasons why their species could or could not survive in the
Arctic now and share their ideas with the class. Conclude by discussing how fossils help us
understand the history and future of the Arctic.

Extend your geographic thinking
Have students stand on the Prairies and ask them to think of one adjective that defines this
landscape. Now go back in time 100 million years. Ask students what they think the Prairies
looked like then. Explain that 100 million years ago, the Prairies were under a vast inland sea
called the Western Interior Seaway. After the map leaves, explore the Canadian Museum of
Nature’s fossil collection online (nature.ca), specifically the webpage Marine Creatures from
the Age of Dinosaurs, to learn where other fossils have been discovered in Canada.
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Links to the Canadian National
Standards for Geography
Essential Element 1:
The World in Spatial Terms
• Location of major human and
physical features on Earth
• Physical/political maps of the
province, Canada and the world
• Latitude, longitude and the
global grid
Essential Element 2:
Places and Regions
• Changes in places and regions
over time
• Factors that influence people’s
perception of places and regions
• Political and historical
characteristics of regions
Essential Element 3:
Physical Systems
• Physical processes shape
Earth’s features and pattern
• Plate tectonics/continental drift
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Introduction

Canada from Space
This map is out of this world. Canada from Space is comprised of images taken by the
Canadian satellite RADARSAT-2 and is the first of its kind.
Canadian Geographic Education (CG Education) partnered with the Canadian Space Agency
(CSA) and the Canada Science and Technology Museums Corporation to give Canadians the
opportunity to explore the critical role of Earth observation satellites in our everyday lives.
Orbiting far above the Earth, these satellites are used by the CSA to measure, monitor and
analyze data to learn more about Canada and to help protect it.
This map is a mosaic of hundreds of RADARSAT-2 images taken in May 2013. It appears
different from other maps and incorporates an array of colour, from yellow and purple to sky
blue. However, since many different data sets were used to compose this map, the colours do
not follow an organized pattern. As a result, the yellow in the north may not mean the same as
the yellow somewhere else. A legend, therefore, is difficult to create.
Encourage your students to use the geographical knowledge from the hand-held legends
provided in the trunk and attempt to decipher the colours of the map on their own. This is an
exciting opportunity for all Canadian educators and students to be a part of groundbreaking
research and analysis. Let us know how your students have interpreted the map.
The projection used for this map is also different from Canadian Geographic’s traditional
giant floor maps of Canada. It shows the curvature of the Earth, and therefore the scale is not
consistent. Use this as an opportunity to investigate important geographical themes, such as
map projections, atmosphere, seasons and coordinates. There are limitless possibilities for
exploration with this unique map.
CG Education has created ten amazing learning activities that will allow your students to
see Canada from the perspective of Earth observation satellites. These activities can be used
alone, but we recommend that you follow them in numerical order as the first one provides
baseline knowledge.
CG Education and its partners are proud to make this innovative educational resource
available to teachers and students in Canada. Comments on your experience with the map are
welcome at info@cgeducation.ca.
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Cartographer’s Perspective

A Cartographer’s Perspective
Chris Brackley has been Canadian Geographic’s cartographer for four years and is an integral
part of the giant floor map program, creating every one of our detailed 11-by-8-metre maps.
This satellite radar data map is unlike any I’ve ever made. What makes it so unique is not
what I have done to create it, but what I haven’t done.
The map’s technicolour view of Canada is what cartographers usually call raw data. Normally,
I would have transformed this information to make a simple, intuitive and easy to interpret
map; blue would represent water and greens and browns would represent land. Instead I’ve
left this unfamiliar, incredibly beautiful and somewhat baffling image of Canada much as
it was when geographic information system (GIS) experts tiled together raw images of the
country gathered by RADARSAT-2, a Canadian Earth observation satellite. The only thing I
added to this raw data was a hill-shading effect, so hills and valleys are as they appear.
There are secrets hidden in the colours and patterns of this map. Why do the edges of glaciers
look like they’ve been tie-dyed? Why is half of Toronto bright orange and the other half green?
Right now we don’t have the answers, but I’m hoping that when you and your students
put your mind to it, you can help reveal these secrets — or at least come up with some very
interesting guesses.
This map begs for creative minds to imagine, to deduce, to guess. We know RADARSAT-2
took these in May 2013, a time of year when snow and ice are melting and plants and flowers
are budding. Radar beams reflect off the Earth differently depending on water content and
surface texture, so the colours and patterns reveal something about the texture of the land and
the nature of the water in a particular area at that time.
One piece of advice as you begin your detective work: the colours are not consistent across the
country, so try to determine where the colour is in relation to recognizable landforms. Does
it appear near a river’s edge or on a mountain top? Is it in one big patch, or many little ones?
What might be happening in that area in May? Each one of these answers offers a clue to
decipher this map.
Remember, whether you correctly interpret the colours or not, you will have learned more
about Canada’s diverse and variable landscape. And that’s the point, don’t you think?

Chris Brackley
Cartographer
Canadian Geographic
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About this Resource

The activities
In this guide, you will find 10 curriculum-linked activities designed for all
Canadian students at the elementary and secondary levels.
1. Earth Observation: Seeing Canada Differently
This activity gives students the opportunity
to review map components, including lines
of latitude and longitude. Students will
also learn how Canadians benefit from the
use of Earth observation satellites, such as
RADARSAT-1 and RADARSAT-2.
2. Canada from Space
This activity allows students to explore what
Canada’s provinces and territories look like
from space. Students will also examine
the aurora borealis and Canada’s role in
monitoring it.
3. Detecting Disasters
This activity teaches students about natural
and human-caused disasters. Students will
investigate how disasters are monitored in
Canada and abroad.
4. What Does Pollution Look Like?
This activity explores different causes of
pollution and how Canada monitors it.
Students will also learn about the ozone
layer and how Earth observation satellites
track its depletion.
5. Fresh from Canada
This activity explores fresh water in Canada
and the role that Earth observation satellites
play in monitoring the health of this resource.

6. Canadian Ice Service
This activity teaches students how
Earth observation satellites can help
Canadians understand climate change
and how this information can protect
northern communities.
7. To Navigate and Protect
This activity investigates the role of Earth
observation satellites in marine navigation
and coastline protection.
8. Valuable Resources
This activity examines the diversity of
Canada’s resources and their importance to
the environment and economy. Students also
learn how Earth observation satellites help to
locate and monitor these resources.
9. Coast to Coast to Coast
This activity teaches students about the three
oceans bordering Canada and how Earth
observation satellites monitor them. Students
will examine trends in ocean temperature in
relation to climate change as well as shifts in
marine migration routes.
10. Whatever the Weather
This activity explores the connections
between weather and climate, and the
seasons and the shape of the Earth. Students
will also examine how satellites can prepare
Canadians for future weather and climate
pattern changes.
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Canadian Ice Service

Learning objectives
• Students will learn how
Earth observation satellites
help Canadians understand
climate change.
• Students will learn about the
cryosphere and how climate
change affects it.
• Students will learn how data
collected through Earth
observation helps to protect
northern communities.
Time required
75-100 minutes
Grades
4-12
Materials
• Coloured chains (12)
• Coloured pylons (16)
• Ice profile cards (9)
• Community card (1)
• Floe edge community cards (30)
• Arctic ice time cards (7)
Set-up
Place ice profile cards and
Arctic ice time cards in two piles.
Review ice profile cards to
familiarize yourself with the
types of ice monitored by Earth
observation satellites. Read over
the community card and the
role of the Floe Edge Monitoring
Service.
.../continued

Introduction
Once students have had an opportunity to explore the giant floor map, gather them around
Canada’s Arctic region. Ask students about the climate in the Arctic and how it relates to plants,
animals and humans. Explain what permafrost is and point out that the Arctic has permafrost
year-round. Ask students why it is important to monitor land that is permanently frozen.
Bring attention to how Arctic ice is displayed on the giant floor map. Explain that there are
nine types of ice in Canada’s Arctic: multi-year ice, annual ice, landfast ice, pack ice, pancake
ice, glaciers, ice shelf, icebergs and river ice. Studying how ice is formed, where it moves and
its age gives scientists information about the Earth’s climate. The Canadian Ice Service is a
government organization that collects data about Arctic ice and provides the most accurate
information about ice in Canada’s navigable waters.
Distribute the ice profile cards. In small groups, have students read the information and plot
where each type of ice can be found, using coloured pylons on the giant floor map. Have
students share their type of ice and where it is located with the rest of the class. How does
Earth observation play a role in detecting the types of ice? Explain that radar satellite images
have the ability to monitor ice characteristics such as type, thickness, topography, age and
movement. How do Canadians benefit from these observations?

Development
Explain that cryosphere is a term used to describe the frozen places on the Earth. Explain that
ice in the Arctic is melting. Ask students why this is worrisome and how it affects Canada.
Canada has been monitoring the rate of decline in Arctic sea ice for decades. Distribute the
Arctic ice time cards to each group, and have them arrange the cards in chronological order
to create a timeline of Arctic sea ice using the information on the back. Have students place
the timeline along the top of the map to observe the changes. Ask students what patterns and
trends they see in the timeline, what they think about these changes and what could be the
consequences of these patterns.
How will the decline in Arctic ice influence local communities? Ask students to think about
the people who live in the North and to consider how their way of life depends on the
environment around them. Have students brainstorm ways in which the changing northern
landscape might affect these communities. Using the community card, share with students
the RADARSAT-2 image and information about Igloolik, Nunavut. Explain that this
community uses RADARSAT-2 data to help understand the changes in ice in their area. This
service is called the Floe Edge Monitoring Service. Using the information provided on the back
of the community card, share with your students the purpose of the Floe Edge Monitoring
Service, who uses it and its benefits. Use a pylon and the coordinates to locate this community
on the giant floor map.
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Conclusion
Explain that Igloolik is not the only community in the North that uses the Floe Edge
Monitoring Service. Give each student a floe edge community card. Have students work
independently or in pairs to locate their community. Once all communities have been located,
discuss the types of information provided to each community by the Floe Edge Monitoring
Service and how this community differs from their own. How will the decline in Arctic sea ice
influence these communities in the future?

Extend your geographic thinking
Begin by asking students to describe outer space. Have one student stand on Devon Island,
Nunavut, on the map. Ask all students to list adjectives they think describe the island.
Encourage students to list any similarities they find between space and Devon Island. Next,
share with students that Jeremy Hansen, a Canadian Space Agency astronaut, prepared for
living in the harsh conditions of outer space on Devon Island. Explain that Devon Island is
the largest uninhabitable island on Earth and has a harsh climate, similar to that of Mars and
the Moon.
Hansen and Gordon Osinski, from the Centre for Planetary Science and Exploration, went
on a geology field expedition to the Haughton impact crater on Devon Island. After the map
leaves, show students the video of Hansen at the crater (www.asc-csa.gc.ca/eng/astronauts/
training-geology.asp) and discuss how the landforms on Devon Island are different from their
local environment.

6

Links to the Canadian National
Standards for Geography
Essential Element 1: The World in
Spatial Terms
• Location of major human and
physical features on Earth
• Physical/political maps of the
province, Canada and the world
Essential Element 2: Places and
Regions
• Perceptions of places and
regions
• Regions defined by multiple
criteria
• Changes in place and regions
over time
• Regional analysis of geographic
issues and questions
Essential Element 3: Physical
Systems
• Ecozones (major ecological
communities such as boreal
forest, polar regions, grassland,
wetlands and desert)
• World climate regions
Essential Element 4: Human
Systems
• Cultural regions (e.g., religion,
language, ethnicity)
• Patterns of culture in Canada
and the world (e.g., religion,
language, ethnicity, economy)
Essential Element 5:
Environment and Society
• Impact of extreme natural
events (earthquakes,
tornadoes, floods, hurricanes,
volcanic eruptions, mudslides)
on the human and physical
environment
• Perceptions of and reactions to
extreme natural events
• Environmental issues
(e.g., global warming, loss of
biodiversity, deforestation,
ozone depletion, air pollution,
water pollution, acid precipitation, disposal of solid waste)
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To Navigate and Protect

Introduction

Learning objectives
• Students will learn how Earth
observation satellites assist in
marine navigation.
• Students will discover how
Canada’s coastlines are
protected.
Time required
75-100 minutes
Grades

Ask students to place pylons on the countries other than Canada shown on the giant floor
map. Can they name these countries and describe how they know they are not part of Canada?
Explain that political borders around the Geographic North Pole are still being defined, and
many countries are trying to claim areas in the Arctic as their own. Using the chains provided,
have students work as a class to layer on international borders in the Arctic Ocean. There is
no right or wrong answer to this question, and it is a topic that is currently open for debate.
Discuss with your students their thoughts on this and what may happen in the future. Change
the borders and ask students how a simple border change could affect Canada.

Development

5-12
Materials
• Coloured chains (12)
• Coloured pylons (16)
• Navigate and protect image
cards (6)
• Navigate and protect scenario
cards (11)
Set-up
Examine the image cards and
read over the scenario cards.
Adjust the activity to fit the
comprehension level of
your class.

.../continued

Using RADARSAT-2, Canada collects extensive information about its coastline. The
information collected varies from environmental and political concerns to the safety of
Canadian communities. Have students get into six groups, and give each a navigate and
protect image card. Each image card also includes its geographic location. Have students find
this place on the giant floor map, examine the Canadian coastal region around it and lay their
card there.
Once all image cards have been placed on the map, explain that each image represents a
different way that Earth observation satellites help to navigate and protect our coastline.
Moving clockwise, have students rotate to the next image, examine it and determine its role in
protecting Canada or navigating around its shores. Briefly discuss as a class all images placed
on the map. Which images could be placed in a different location?
Next, have all students stand around the border of the map and distribute a navigate and
protect scenario card to groups of two or three. This card provides a typical scenario of how
Canada relies on or uses RADARSAT data to protect and navigate its borders. Have students
read their scenario card to the class and place it beside the image they think best matches
their scenario. Encourage students to use the giant floor map to explain why they placed their
scenario card there. More than one scenario card can match an image.
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Conclusion
Bring attention to the card highlighting the Northwest Passage, the sea corridor through
Canada’s Arctic Archipelago. Discuss what the Northwest Passage is and why it is important
to Canada and to other countries. As a class, use the coloured chains to find the quickest route
through the north travelling from east to west. During this conversation, ask students to
consider the flow of ice through channels around the Arctic islands. Monitoring ice structure
and movement is extremely important because it helps safely guide ships. Ask students how
safe monitoring of the M’Clintock Channel, one of the largest in the Canadian Arctic
Archipelago, can help communities in the North.

Extend your geographic thinking
As a class, discuss each image and further investigate the role of Earth observation satellites
in protecting our country. Have students stand anywhere on the map, and ask them which
type of data would be the most useful to the area of Canada they are standing on. How does
geographic location influence the kinds of data gathered by Earth observation satellites?
Canada has one of the longest coastlines in the world. Using the chains provided in the
trunk, your feet, students or anything else you would like to use as a measuring tool, measure
Canada’s coastlines.
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Links to the Canadian National
Standards for Geography
Essential Element 1: The World in
Spatial Terms
• Physical/political maps of the
province, Canada and the world
• Spatial graphics (e.g., air
photos, satellite images,
various map types and atlases)
• Map projections for specific
applications
Essential Element 4: Human
Systems
• Development of transportation
and communication networks
• Transportation and communication networks in Canada and
the world
• Global economic interdependence (trade, commerce and
communication)
Essential Element 5:
Environment and Society
• Limits and opportunities of
the physical environment for
human activities
• World patterns of resource
distribution and utilization
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Coast to Coast to Coast

Learning objectives
• Students will learn about the
three oceans bordering Canada
and the role Earth observation
satellites play in monitoring
them.
• Students will examine trends in
ocean temperature in relation
to climate change and changes
in marine migration routes.
Time required
75-100 minutes
Grades
4-12
Materials
• Coloured pylons (16)
• Coloured chains (12)
• Ocean temperature cards (4)
• Animal cards (19)
Set-up
Review and locate the ocean
temperature cards. Alter the
activity to ensure appropriate
comprehension level for
your class.
Links to the Canadian National
Standards for Geography
Essential Element 1: The World in
Spatial Terms
• Spatial graphs (e.g., air photos,
satellite images, various map
types and atlases)
• Map types (e.g., topographic,
navigational, thematic)

Introduction
Have students explore the map, paying attention to the oceans surrounding Canada. Ask
students what role they think Earth observation satellites play in monitoring oceans. Explain
that Earth observation satellites are able to measure the ocean wind, waves, temperature,
colour and tides. This helps oceanographers get a clear picture of ocean patterns such as
temperature and animal migration. Ask students why this is important.
Have students get into pairs and stand on the border of the giant floor map. Hand out all
coloured pylons. Ask students who are holding red pylons to place their pylon where they feel
the ocean water temperature would be at its warmest, and then go back to stand on the border.
Ask students who are holding the yellow pylons to place their pylon where the water is slightly
colder, and then head back to the border. Ask students who are holding the green pylons to
place their pylons on cold ocean water. Finally, ask the remaining students to place their blue
pylons on areas where ice and freezing cold water can be found. Ask students what they notice
about ocean temperature as you get closer to the Arctic.
Divide students into four groups, and have each sit on a corner of the map. Next, give each
group a different ocean temperature card. This card shows ocean temperatures around Canada
and the date this data was taken. Using the pylons already placed on the map, allow one group
to move the coloured pylons around to match the colour distribution on their card. Have the
rest of the class determine what season the data was taken based on the location of the warm
and cold temperatures. Rotate until all four groups have moved the pylons on the map to
reflect the temperatures on their card. Ask students what patterns and trends they notice about
ocean temperatures in different seasons and the movement of ocean currents.
Compare the August 2013 card with the February 2013 card. What do you notice about Arctic
sea ice? Highlight areas like the strong thermal change in the St. Lawrence River (lower than
freezing in winter and 20°C in summer). Bring attention to the Beaufort Sea and the change in
temperature in the Far North between these two cards. Explain to students that this change is
called a thermal plume, caused by the flow of the Mackenzie River. Optional for older grades:
Using the red and blue chains provided in the trunk, have groups estimate ocean currents.
Use the red chains to demonstrate where the warm currents and the Gulf Stream travel (east
coast of Canada) and the blue chains to show the cold currents in the north (Labrador Current)
and on the west coast (Subarctic Current). Monitoring and understanding ocean currents is
important because it helps us understand climate patterns and animal migration.

.../continued
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Development
Ask students to predict what would happen to Canada if the temperature of all oceans
increased by five degrees.
First, have students think about how marine life would be affected. Ask students about the
types of animals and plant life that depend on the ocean for survival. For younger students,
have them play a game of charades on the topic of marine animals. Next, have students get
into pairs or small groups and hand out one animal card to each. Students are to locate their
animal’s habitat in Canada using the information on the back of the card and discuss how
this animal would be affected if ocean temperatures increased. How will this animal adapt
to the change in temperature? Encourage students to use materials from the trunk (chains,
pylons) to animate this change on the map. Allow time for students to share their thoughts
with the class.
Second, consider how humans would be affected. Have students name some of Canada’s
major coastal towns and cities and locate them on the map with a coloured pylon. Ask
students what would happen to these coastal cities and towns if ocean temperatures increased.
Have students get into small groups and discuss different factors influencing a coastal city
of their choice. Factors to consider are economic, environmental, political and cultural. What
role do Earth observation satellites play? Allow time for students to share their thoughts with
the class.

Conclusion
Have students discuss how changes in ocean temperature would affect them personally,
even if they do not live near an ocean, and how this makes them feel. Discuss ways in which
humans contribute to changing ocean temperatures and what they can do to prevent it.

Extend your geographic thinking
Discuss what would happen if all the sea ice in the world melted. Explain that a large part of
the world’s population lives along coastlines. What would happen to the cities and towns that
students highlighted earlier on the map? After the map leaves your school, explore this
concept further and visit ngm.nationalgeographic.com/2013/09/rising-seas/if-ice-melted-map
to see an interactive map showing what the world would look like if all the ice melted.
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Essential Element 3: Physical
Systems
• Physical processes shape
Earth’s features and patterns
(e.g., weathering, erosion,
deposition, plate tectonics,
continental drift)
• Global patterns of wind
and water
• Global ocean and atmospheric
systems
Essential Element 4: Human
Systems
• Human settlement patterns
Essential Element 5:
Environment and Society
• Effects of human modification
of the physical environment
(e.g., global warming,
deforestation, desertification,
urbanization)
• Global effects on the human
environment by changes in the
physical environment

Introduction

Wild Migrations
From the icy waters of the High Arctic to the isthmus of the Panama Canal, wildlife species
make incredible journeys across North America to survive.
Together, Canadian Geographic Education and the Canadian Wildlife Federation (CWF) now
have the unique opportunity to present students with our first ever giant floor map of North
America, studying 20 migratory species at risk in Canada.
Wild Migrations shows examples of each species’ migration route, including seasonal
movements as well as nesting, mating and feeding grounds. Please note that some of
those routes were created using GPS data of tracked animals while other routes are simply
representative of a species migrations. Ten (10) curriculum-linked learning inquiries allow
students to explore how and why animals migrate, learn about species classification and
understand conservation methods. Kindergarten to Grade 12 students will also discover
North America’s diverse geography, including ecozones and settlement patterns and their
relationship to North American migratory species at risk.
Canadian Geographic Education and the Canadian Wildlife Federation are proud to make this
innovative educational resource available to schools across the country. Comments on your
experience with the map are welcome at info@cgeducation.ca and education@cwf-fcf.org.
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About this Resource

The Activities
In this guide, you will find 10 curriculum-linked activities designed for all
Canadian students at the elementary and secondary levels.
1. On the Map
Students will discover North America from a
political, physical and spatial viewpoint.

6. Disaster Factor
Students will explore natural disasters that
occur in North America, how they influence
animal migration routes and investigate the
connections between migration routes and
natural disaster locations.

2. Moving On
Students will learn how, when and why
different North American species migrate.
Students will also examine factors that
influence human migration and make
connections to the migration of North
American species at risk.

7. How Much is Too Much?
Students investigate impacts of human
activity on migratory species. Students will
learn about population growth and how it
affects migratory species.

3. Classify This!
Students will learn how and why species are
classified as extinct, extirpated, endangered,
threatened or of special concern. Students
will look for patterns and trends between
species classification and habitat.

8. The Three Gs: GPS, GIS and Geography
Students explore the technology used to create
the giant floor map and plot species’ migration
routes. Students will learn about different types
of geography and connect them to the concepts
of geographic thinking.

4. Canadian Conservation
Students will explore endangered species in
Canada and what is being done to protect
them. Students will investigate successful
conservation projects and determine the role
Canadians can play at a local, provincial/
territorial, national and international level.
5. Working Together
Students will explore different international
organizations that work together to protect
species at risk. Students will learn about
the complex decisions that must be made
when trying to balance conservation and
development on a local, national and
international level.

9. Who’s Hungry?
Students will take a closer look at species at
risk and explore their food sources. Students
will learn about the factors that affect food
sources and connect humans’ interaction
with the environment to food sources for
species at risk.
10. Discovering the Oceans
Students will examine aquatic species that
migrate in and around North America.
Students will discuss factors that affect
migration of aquatic species and the role
they can play to protect these species.
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Moving On
Learning objectives
• Students will learn how, when
and why different North
American species migrate.
• Students will examine factors
that influence human migration
and make connections to the
migration of North American
species at risk.
Time required
60-90 minutes
Grades
4-12
Materials
• Coloured pylons (20)
• Coloured chains (20)
• Teacher information card (1)
• Species cards (20)
Set-up
Read all the cards and ensure
you are familiar with the map’s
scale and legend.

.../continued

Introduction
Ask students to locate and stand on different migration routes depicted on the map. If there
are more than 20 students in your class, have some students get into pairs. Discuss the
definition of migration and ask why a species might migrate. Explain that migration occurs
when a species travels from one location to another, either seasonally or annually. Explain that
the lines on the map showing species migration routes are not actually visible. Discuss with
your students how animals know where to go and what they may experience when they stop
along the way.
Have students discuss how they think their species learns how to migrate and how it knows
where to go each time. Once students have shared their hypotheses, explain that different
species learn to migrate in different ways. For example, the whooping crane is taught where to
migrate by other cranes, while monarch butterflies are genetically programmed to follow their
route. Others use internal compasses, which sense magnetic fields, such as the North Pole, or
follow ocean currents and stars.
Ask students to highlight the three different symbols depicted on each species migration route
and what each symbol means. Have students explore the geography of the places their species
stops to nest or give birth, mate and feed, and discuss how these are reasons for a species to
migrate. For example, explain that a species’ summer habitat may get too cold in the winter,
not have enough food or not be the ideal location for breeding. Ask your students to list other
factors, using the map as a guide.
Have students talk about their species’ migration with the class. Once all students have shared,
give each an accompanying species card and compare what they said with the information on
the card.

Development
Have students use the chains provided in the trunk or a body part, such as their hand or
foot, to measure the approximate length of their species’ migration route. For older students,
have them use the scales on the corner of the map to calculate the approximate length in
kilometres. Ask students which species travels the farthest, how species travel (walk, fly or
swim) and how species are influenced by seasons.
Bring attention to a species’ status, labelled on the back of your students’ species cards. Have
students get into groups based on their species’ status (endangered, threatened or special
concern). Ask students to discuss their species with their group. Have each group share their
ideas with the class, and have a class discussion on the threats that species might encounter
along their migration route.
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Moving On
Conclusion
Now that your students know some of the reasons why species migrate, ask them to relate this
concept to humans and describe how humans migrate. Divide the class into new groups and
have each mark Canada’s provincial and territorial capitals with a pylon. Using the teacher
information card, read the human migration scenarios and have students migrate on the
map based on the scenario. For each migration, have students explain why they chose their
destination. Connect and compare how, and where, humans migrate with the conclusions
your class made earlier for the migration of species at risk.

Extend your geographic thinking
Once the map has left, have your students develop a list of North American species that do
not migrate. Ask students to describe how these species adapt to their environment, where
they live and why they do not migrate. Students can research these answers on the Canadian
Wildlife Federation’s website, www.cwf-fcf.org, and share them with the class.

Links to the Canadian National
Standards for Geography
Essential Element 1:
The World in Spatial Terms
• Physical and political maps
of the province, Canada and
the world
• Latitude, longitude
and the global grid
• Map types
Essential Element 2:
Places and Regions
• ●Perceptions of places
and regions
• Regions defined by
multiple criteria
• Physical and human
characteristics of places
and regions in Canada
and the world
Essential Element 4:
Human Systems
• Patterns and processes of
migration past and present
• Human settlement
patterns and land use
• Regional development in
Canada and the world
• Impact of human migration
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Classify This!
Learning objectives
• Students will learn how and
why species are classified as
extinct, extirpated, endangered,
threatened or of special concern.
• Students will look for patterns
and trends between species
classification and habitat.
Time required
40-60 minutes
Grades
4-12
Materials
• Coloured chains (20)
• Coloured pylons (20)
• Species cards (20)
• Teacher information card (1)
Set-up
Read over the cards and review
the different classifications according to the Species at Risk Act
on the government of Canada
website (laws-lois.justice.gc.ca/
eng/acts/S-15.3/page-5.html#h-9
and www.cosewic.gc.ca/eng/
sct5/index_e.cfm). Ensure that
the required materials are ready.

Introduction
Give each student a species card. Have them locate and examine their species’ migration
route on the map. As a class, discuss any patterns and trends that exist between all species
that are highlighted on the map. Next, ask students why, out of all the animals that live in
North America, are these species highlighted? Explain that these species were selected by
the Canadian Wildlife Federation because they are all classified as at risk, they all migrate
and they are all found in or around Canada.
Discuss how migration can pose a risk to a species’ survival. It is important to note that
although certain species may experience similar stresses (climate change, urban sprawl,
etc.), each species adapts differently. Some species can adapt quickly, some may take time,
and others cannot adapt to environmental changes at all. As a result, Canada has legislation
to help protect endangered or threatened organisms and their habitats, the Species at Risk
Act (SARA). This act designates the Committee on the Status of Endangered Wildlife in
Canada (COSEWIC) to identify and assess species conservation statuses. There are five
classifications for species at risk:
	Species of special concern: lives in the wild but may become
threatened or endangered
	Threatened species: lives in the wild and is likely to become endangered
if steps are not taken to address factors threatening them
	Endangered species: lives in the wild but is facing imminent
extinction or extirpation
	Extirpated species: no longer lives in the wild in a particular place,
but does live in the wild somewhere in the world
Extinct species: no longer lives anywhere in the world

Development
.../continued

Have students gather in groups based on how their species is classified (endangered, threatened,
or special concern). Have each group discuss their classification, determine what it means and
brainstorm potential reasons for why their species has this classification, focusing on when and
whether they think human and/or environmental impacts are the cause. Refer to the teacher
information card to highlight the many reasons why a species has this classification.
Have students locate the migration route for one of the species in their classification group
and use the coloured pylons to highlight nesting/birthing, mating and known significant
feeding grounds. While they are examining each route, ask groups to also examine the physical
landscape, major cities and any familiar geographical features. Once groups have examined their
species’ habitat and migration route, ask each group to present three reasons they believe their
species is classified in this way and to propose how its at-risk status could be addressed.
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Classify This!
Conclusion
Explain that animals do not obey international borders when migrating or establishing habitats.
To best protect all species, many different organizations (national and international) and
governments must work together. Have each group brainstorm the types of organizations that
have to work together to protect these species. What can students do to help? Allow time for
each group to share their ideas.
Ask your students to define extinction and try to determine the causes of extinction. Ask
your students what they can do to ensure their species doesn’t become extinct. Visit the
Canadian Wildlife Federation (cwf-fcf.org) and the COSEWIC (www.cosewic.gc.ca) websites
for more information.

Extend your geographic thinking
Bring the focus back to your classroom and school. Look at a species that lives in, near or
migrates through your community. Ask your students to think of ways they can help protect
this species. Some ideas might include limiting the amount of human interaction with the
species or planting certain types of vegetation for it to eat. Ask each group to think of a two-,
five- or ten-year plan to protect their species.

Links to the Canadian National
Standards for Geography
Essential Element 2:
Places and Regions
• Perceptions of
places and regions
• Regions defined
by multiple criteria
• Physical and human
characteristics of places and
regions in Canada and the world
• Interdependence of
places and regions
Essential Element 4:
Human Systems
• Human settlement
patterns and land use
• Types and patterns
of human settlement
• Impact of human migration
Essential Element 5:
Environment and Society
• Environmental issues
• Perceptions of and reactions
to extreme natural events
• Limits and opportunities of
the physical environment for
human activities
• Global effects of human
modification on the
physical environment
• Global effects on the human
environment by changes in
the physical environment
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EH!
EH!
Canadian
Conservation
EH!
Learning objectives
• Students will explore endangered species in Canada and
what is being done to protect
them.
• Students will investigate
successful conservation
projects and determine the role
Canadians can play at a local,
provincial/territorial, national
and international level.
Time required
40-60 minutes
Grades
4-12
Materials
• Coloured chains (20)
• Coloured pylons (20)
• Species cards (20)
• Ecozone cards (30)
• Conservation project cards (6)
Set-up

EH!

Introduction
Have your students stand around Canada on the map and identify the country’s provinces,
territories, major cities and physical features. Place a pylon on all the provincial and territorial
capitals. Next distribute an ecozone card to each of your students. Have students examine the
information highlighted on the card and locate their ecozone on the map. Ask students to
share their ecozone’s key characteristics with the class.
Distribute the species cards and have students examine their species’ migration route and
highlight nesting/birthing, mating and known significant feeding grounds. Ask your students
to connect the migration route to Canada’s ecozones and landscape, and ask them to identify
any patterns they see between these species’ migration routes and human settlement patterns,
focusing on the major urban centres (pink areas) and Canada’s capital cities. Discuss the types
of human activities that may occur around their species’ migration route and how this might
influence their species (e.g., wind turbines, hydro electric lines, roads, pipeline corridors, etc.).

Development
Divide your class into six groups and give each a conservation project card. Have each group
read the information on their card and locate the project on the map, highlighting the area
with coloured pylons or chains. Give each group time to explore their project, examine the
species that the project focuses on and its migration route, and then share what they learned
with class. After each group has presented, discuss patterns and trends in each of the projects
and why some require larger areas than others.

Ensure all required materials are
in the trunk. Familiarize yourself
with the cards. If possible, have
students explore : cwf-fcf.org/en/
explore-our-work/conservation.

.../continued
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EH!
EH!

Canadian Conservation
EH!

Conclusion
Students will now expand their focus to the rest of North America. Explain to students that
because species do not follow political borders, it is important for Canadians to support efforts
that happen outside the country and maintain a relationship with international organizations
when addressing species at risk.
Using the same groups as before, have students choose a new species highlighted on the map
that migrates outside Canada. Have each group brainstorm a cross-border conservation project
to protect it. Give students time to share their ideas with the rest of the class. Pose questions
to the students such as: Why did they choose that particular area for the conservation project?
Does or could the conservation project involve more than one species? How much human
interaction do they think will be necessary to ensure this project is successful? Students can
place a pylon to mark where the cross-border conservation project exists and use chains to
outline its area. For older students, encourage them to use the scale on the map to calculate
the area their conservation project covers.

Extend your geographic thinking

EH!
Links to the Canadian National
Standards for Geography
Essential Element 2:
Places and Regions
• Regions defined by
multiple criteria
• Physical and human
characteristics of places
and regions in Canada
and the world
• Factors that influence people’s
perception of places and regions
• Interdependence of
places and regions
• Political and historical
characteristics of regions
• Regional analysis of geographic
issues and questions

A great connecting lesson is activity five, “Working Together,” which examines how different
international organizations work together to protect species at risk.

Essential Element 5:
Environment and Society
• Environmental issues

Once the map has left, have students choose one of the species at risk in their province or
territory and brainstorm ways they can take action on a local level. Encourage students to
research a local, provincial or territorial organization and participate in an initiative.

• Human adaptation to the
physical environment
• Limits and opportunities of
the physical environment for
human activities
• Use and sustainability
of resources
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Who’s Hungry?
Learning objectives
• Students will take a closer look
at species at risk and explore
their food sources.
• Students will learn about the
factors that affect food sources.
• Students will connect humans’
interaction with the environment
to food sources for species at risk.
Time required
40-60 minutes
Grades
2-8
Materials
• Coloured pylons (20)
• Coloured blocks (100)
• Species cards (20)
Set-up
Read over the required cards and
ensure that all the materials are
ready. Explore the map to locate
its main political and physical
features before introducing it to
your students.

.../continued

Introduction
Review the concept of migration with your students, highlighting the migration routes on the
map and discussing any patterns and trends they see. Explain that migration occurs for many
reasons and in many ways, but one driving factor in all migratory species is the search for
food. Divide your class into small groups, give each a species card and have each group locate
their species’ migration route on the map. After reviewing the information on the back of their
card and on their migration route, have students locate a feeding ground for their species and
discuss any patterns they see in relation to other species at risk displayed on the map.
Next, ask groups to line up from west to east on the map based on the size of one animal in
their species (the smallest animal on the west and the largest on the east). Ask students to
take one step forward if they think their animal eats the most food. Now have students take
a step forward if they have a migratory species that migrates in groups. Bring attention back
to the migration paths of each species at risk and have a class discussion on how even very
small species, such as the monarch butterfly, require a relatively large amount of food while
migrating.

Development
Ask students how human interaction with the natural environment can affect the food source
of a species at risk. Distribute the coloured blocks evenly to each group. Have groups locate
the starting point of their migration route and follow it, paying special attention to the distance
travelled, number of animals that travel together and how long it takes to migrate or how often
the species migrates. While students are examining their species’ migration route, ask them to
discuss areas where human interaction may alter its food supply. Things to consider that could
be researched off the map would be fisheries, hydro dams, and large scale agriculture. Using
the coloured blocks, have students trace their migration route, placing blocks where they feel
humans intersect with their species’ migration and affect their food source. Have students
place one coloured block where there is a minor impact, two blocks for medium impact and
three blocks for high impact. Students can highlight as many places along their route as they
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Who’s Hungry?
choose.

Links to the Canadian National
Standards for Geography

Conclusion

Essential Element 1:
The World in Spatial Terms
• The globe as a model of Earth

Once all groups have finished highlighting their human impact areas, have each group share
their migration route and their key points of concern with the class. Highlight major patterns
and trends. As a class, select five species that pose the greatest concern (i.e., for which species
at risk has human interaction caused the greatest threat to their food source?). Finally, discuss
how humans can contribute to the protection of species’ food sources.

Extend your geographic thinking
Many jurisdictions are working to protect the food supply of species at risk. For example,
New Jersey, a key stopping point for red knots, has made it illegal to harvest horseshoe crab,
the species’ primary food source. After the map leaves, have your students research different
initiatives to protect the food sources of migratory species at risk and discuss how your
students can help.

• Map elements
• Spatial elements of point,
line and area
• Location of major human and
physical features on Earth
• Major countries of the world
Essential Element 3:
Physical Systems
• Concept of an ecosystem
• Ecozones
• World patterns of biodiversity
Essential Element 5:
Environment and Society
• Human modification of the
physical environment
• World patterns of resource
distribution and utilization
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Discovering the Oceans
Introduction

Learning objectives
• Students will examine aquatic
species that migrate in and
around North America.
• Students will discuss factors
that affect migration of
aquatic species and the role
they can play to protect these
species.
Time required
40-60 minutes
Grades
4-12
Materials
• Coloured chains (20)
• Coloured pylons (20)
• Species cards (20)
• Ocean current card (1)
• El Niño and La Niña
information card (1)
• Aquatic quiz (1)
Set-up
Familiarize yourself with the
terminology in this activity and
ensure all of the required trunk
contents and materials are
present. Separate the nine
aquatic species from the species
card set and place the remaining
cards back in the trunk.
.../continued

Allow time for students to explore the map independently, paying special attention to the
aquatic migratory species. Divide your class into nine groups and give each an aquatic species
card (American eel, leatherback sea turtle, North Atlantic right whale, sockeye salmon,
bowhead whale, Atlantic salmon, basking shark, grey whale, eulachon). Have each group place
a coloured pylon on the map where their species’ migration route starts and finishes. Bring
attention to the symbols labelled on the species’ migration route and have students locate and
identify their species’ nesting or birthing, mating and feeding grounds.
Next, have students examine the size of one animal and the size of its feeding area and
compare the feeding area to that of other aquatic species on the map. Is there a connection
between the feeding area and an animal’s size? What can students infer about where their
species feeds? Have students look for patterns in where the species is located, its size and its
connection to other species. Discuss the patterns and trends that students see. Do not forget to
explain to students that these highlighted aquatic species are classified as at risk. Ask students
how their species might be affected if another aquatic species were to deplete its resources or a
feeding area were to become polluted. Discuss the important role of the food chain.

Development
Play the aquatic quiz with students using the card provided. With all props still on the map,
review with your students the reasons that species migrate, paying particular attention to the
highlighted aquatic species. Discuss the different factors that affect aquatic species’ migration
routes, such as ocean currents, temperatures, weather and pollution. Using the ocean current
card, direct groups to plot the ocean currents on the map using blue chains to represent cold
ocean currents and red chains to represent warm ocean currents. As a class, brainstorm how
currents can affect species migration (e.g., some species travel with currents while others
against them, currents can create habitat and bring food sources, etc.).
Using the information card provided, discuss El Niño and La Niña and how they affect the
temperature of oceans and the atmosphere. Explain the role that these phenomena play in the
lives of migrating aquatic species with respect to food supply and ocean currents. Students
should think about how ocean currents, as well as ocean and atmospheric temperatures,
affect food sources (e.g., if the water is too warm, it loses nutrients) and habitats (e.g., if the
water is too cold, it may become inhospitable for certain species).
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Discovering the Oceans
Conclusion
Ask students to consider factors that threaten aquatic species’ migration routes (e.g., warming
ocean temperatures, pollution, limited food sources, overhunting or overfishing, etc.) and
think of a new location for a marine protected area. Explain that a marine protected area is like
a national park in the water and provides a protected area for aquatic species to thrive. The
weakness of a marine protected area is that animals don’t see boundaries the way we do, and
pass in and out of protected areas all the time.

Extend your geographic thinking
Introduce the concept of bioaccumulation: when contaminants get stored in an animal and
then passed on as they are eaten by other animals. Contaminants become magnified the
higher up the food chain you go since top predators ingest many contaminated prey.
After the map leaves, have students research ocean contaminants and how they impact
aquatic food chains.

Links to the Canadian National
Standards for Geography
Essential Element 2:
Places and Regions
• Physical and human
characteristics of places
and regions within the
province and Canada
• Concepts of formal, functional
and perceptual regions
• Regional analysis of geographic
issues and questions
Essential Element 3:
Physical Systems
• ●Ecozones
• ●Global patterns of
wind and water
• ●Global ocean and
atmospheric systems
• ●World climate regions
Essential Element 4:
Human Systems
• Human settlement
patterns and land use
• Regional development
in Canada and the world
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INTRODUCTION

In the 1960s, Canadian Roger Tomlinson made a major contribution to cartography when he
created the world’s first geographic information system (GIS). Over the next 50 years, the
GIS field has grown to become an essential part of today’s world. GIS is used by all levels of
government and also in business, education, health, natural resources and many other areas.
Most people benefit from Roger Tomlinson’s creation every day.
Long before Tomlinson began his work, the explorer David Thompson put map-making to good
use when, around 1800, he mapped a significant portion of Canada.
The lessons that accompany this giant floor map highlight the importance of Tomlinson’s GIS
discovery, as well as other significant geospatial technologies. The lessons also show the value of
Thompson’s traditional maps and mapping skills.
The 10 curriculum‐linked lesson plans will help you teach students essential topics such as
map-reading skills while also helping them learn about the geography of Canada. These lessons
will engage Canadian students with topical lessons on the Canadian Arctic, the Global Positioning System (GPS) and the importance of GIS in today’s world.
This giant floor map and lessons will help educators engage, foster and promote geographic
literacy and help develop the next generation of geographers in Canada.
You will see geospatial technologies referenced throughout the lessons. We encourage you to
explore the options that are available to you in your school, school district or board.
Enjoy your time with the map; it is yours to explore.
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ABOUT THIS RESOURCE

THE ACTIVITIES
In this guide, you will find 10 curriculum-linked activities designed for all Canadian students at
the elementary and secondary levels.

ACTIVITY 1: MAKING A MAP
Students will learn the essential map
components, how to identify them and how to
apply geographical thinking and concepts to
explore the map.
ACTIVITY 2: SCALING UP!
Students will learn the different types of scales
used to calculate distance on the giant floor
map.
ACTIVITY 3: THINKING LIKE A GEOGRAPHER
Students will apply their geographical
knowledge and skills to real-life issues and
outline a variety of stories that can be shared
on the giant floor map.
ACTIVITY 4: CANADA QUIZ
Students will use their map-reading skills to
locate different places in Canada and discover
the many ways to show and layer information
on a map.
ACTIVITY 5: CANADA: POPULATION
Students will learn about different types of
population distributions, population density
and migration push and pull factors in Canada.

ACTIVITY 7: THREATS TO THE
CANADIAN ARCTIC
Students will explore the Canadian Arctic and
discover the impact that climate change has
had in this region by applying their knowledge
of geospatial technology to investigate how to
prevent further damage and monitor change.
ACTIVITY 8: WHAT LIVES IN CANADA’S
NORTH?
Students will apply their understanding of
geographic information systems (GIS) and
Global Positioning System (GPS) technology
to explore Arctic wildlife and conservation
efforts.
ACTIVITY 9: GEOGRAPHIC INFORMATION
SYSTEMS
Students will learn about geographic
information systems (GIS), how it is used in
our daily lives and apply their understanding to
real-life occupations.
ACTIVITY 10: GIS IN THE REAL WORLD
Students will learn how GIS works and work
together to use GIS to solve problems using
the giant floor map.

ACTIVITY 6: CANADIAN ECOZONES AND
NATURAL RESOURCES
Students will explore Canada’s ecozones and
examine the effects that primary industries
have on the environment. They will explore
the relationship between the resources of
Northern Canada and the densely populated
regions of Southern Canada.
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OVERVIEW

Whether you are a seasoned geography teacher or new to the subject, the following few
pages will serve as a great introduction to the geographic concepts and technology in
these lessons. You may want to review this overview with your students in advance of
your time with the giant floor map.

LATITUDE AND LONGITUDE
Latitude and longitude make a coordinate system used around the world. The lines of latitude
run west to east, lines of longitude run north to south.
The most familiar form of expressing latitude or longitude is in degrees, minutes and seconds,
such as 45° 27’ 32” N or 120° 23’ 45” E. But most geographic information systems do not use
latitude and longitude in the form of degrees, minutes and seconds; instead, they use latitude
and longitude in decimal degree form, such as 52.568 N.
Decimal degrees can be understood better if you know how they are calculated by converting
latitude and longitude in degree, minute, seconds using the following formula:
45° 27’ 32” N
DD (Decimal degrees) = 45 + (27 x 60 + 32) N
3600
DD = 45 + (1620 + 32) N
3600
DD = 45 + 1652 N
3600
DD = 45 + 0.458 N
DD = 45.458 N
CHECK FOR UNDERSTANDING
Convert these coordinates into decimal degrees:
12° 45’ 27” S
98° 32’ 42” E

(answer: 12.7575 S)
(answer: 98.545 E)

When using latitude and longitude, it is essential to differentiate the location of the coordinate
by using north, south, east or west, such as 45° 27’ 28” N or 89.257 W. Without a directional
reference, a coordinate could be in one of four locations in the world. For example 45° 27’ 28”
could be north or south of the equator or east or west of the prime meridian.
GIS often does not use north, east, south or west; instead, it refers to coordinates as + or –.
Positive values are given to latitudes north of the equator and longitudes east of the prime
meridian. Negative values are given to latitudes south of the equator and longitudes west of
the prime meridian. If + or – are used, latitude or longitude must also be specified. For example:
North of the equator = latitude 32.540
South of the equator = latitude –45.905

East of the prime meridian = longitude 154.395
West of the prime meridian = longitude –124.765
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OVERVIEW

GLOBAL POSITIONING SYSTEM (GPS)
The Global Positioning System — or GPS, as it is more commonly known — is an advanced
technology created by the U.S. Military. GPS technology is now very common. You may have
experience using this technology if you have used a GPS in your car or boat to find your way to a
location, or more likely as an app on your smartphone. You may also have used GPS to find your
favourite biking trail or to complete a geocache. Scientists use this technology for such things
as studying climate change and tracking animal migrations. Companies use GPS to track their
vehicles and to manage their resources such as hydro poles or fire hydrants. GPS can be a valuable tool to collect locational data or waypoints to download, make maps and complete analysis
using a geographic information system (GIS).
What many people do not know is that when they are using a GPS, they are actually using a GPS
receiver. The GPS receiver collects signals from the GPS satellites in the Earth’s atmosphere.
There are about 30 active satellites working in the atmosphere at one time. These satellites orbit
the Earth twice in 24 hours.
For a GPS receiver to know its location, the receiver needs to collect signals from a minimum of
three satellites. The more satellites a receiver is collecting signals from, the more accurate the
location on the Earth’s surface will be. A top-of-the-line GPS receiver can find locations accurately
to centimetres, while most GPS receivers are accurate to metres.
The location of the receiver on Earth is determined by how long the signal takes to go from a
minimum of three satellites to the receiver. Sources of error can result from:
• the number and locations of the satellites in the atmosphere
• multipath errors, such as the signal bouncing off of an object like a building
• atmospheric interference
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OVERVIEW

HOW A GPS RECEIVER AND SATELLITE WORK

Satellite 1
location

1

Overlap

Satellite 2
location

2

3

Your location

Satellite 3
location
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OVERVIEW

GEOGRAPHIC INFORMATION SYSTEMS (GIS)
The first geographic information systems, or GIS, was created by a Canadian, Roger Tomlinson,
in the 1960s. This geospatial technology is now used throughout the world thanks to:
•
•
•
•

more advanced and affordable computers and software
the availability of more formal GIS training
easier to access and more affordable data
advancements of related technologies such as the Global Positioning System (GPS)
and remote sensing

A basic definition of GIS is hardware, software and data that stores, manages, analyzes and
displays geographical data. To better understand GIS, it helps to break it down into five parts.
All five parts are connected to make a GIS:
•
•
•
•
•

Hardware: computer and other hardware needed to run the software
Software: software program used to analyze and display geographical data
Data: geographical data that is stored, managed, analyzed and displayed
User: a person to run the hardware and software
Knowledge: the skills and expertise that the user needs
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5
Learning objectives
• Students will discover
different types of
population distributions.
• Students will look at
population density in
Canada.
• Students will learn about
push and pull factors that
affect migration.

Time required
50 minutes

Grades
4-12

Materials
• Coloured arrows (200)
• Community cards (20)
• Teacher information card (1)

Set-up
• Review the activity, the
statistics and the locations
associated with the
community cards.

CANADA: POPULATION
INTRODUCTION
Canada is the second largest country in the world by surface area, but, with 35 million
people, Canada ranks 37 in the world by population. The result of these two factors is that
Canada, with a ratio of about four people per square kilometre, has a very low population
density. Have your students use the scale to determine how large 100 square kilometres is
and picture 400 people living there. Compare this space to your community and discuss
how populated your hometown is.
Population distribution is the pattern of where people live. Have your students describe the
population distribution of Canada and what factors may influence it. Focus on the differences
between urban and rural communities and the percentage of Canada’s population that live in each:
about 81 per cent of Canadians live in urban areas, while 19 per cent live in rural areas, according
to the 2011 census. Have your students define whether you live in an urban or a rural area.
To show Canada’s population distribution, hand out the 20 community cards to students and
have them place the cards on the city that they feel matches the information provided. Once all
the cards are on the map, check student answers and correct any using the teacher information
card. Discuss any patterns or trends that your students can see based on where the cards are,
relating this back to your earlier discussion of urban and rural populations.
Discuss the fact that more than 75 per cent of Canadians live within 160 kilometres of Canada’s
border with the United States. Two major reasons for this pattern of distribution are the
warmer climate of the south and the trade relationship that Canada has with the United States.

DEVELOPMENT
Students will now determine push and pull factors that affect migration. A push factor is
something that causes someone to want to leave an area, while a pull factor is something that
draws people to an area. Brainstorm different push and pull factors within Canada. Factors
can include educational opportunities, access to resources, job opportunities, access to
recreational facilities, crime rates and more.
Next, have each student take two purple and two green arrows and sit on any place name on
the map. Once everyone has settled, have students think about a push and pull factor that
would be relevant in the area that they are sitting on. Have students, one at a time, share
the push and pull factors of their part of Canada; have them place their purple arrows on the
map to show push factors and green arrows to show pull factors. For example, if someone is
sitting on Flin Flon, Manitoba, they might place one arrow pointing to where they are sitting
as a result of having a strong sense of community and family close by. They might then place
another arrow pointing to Toronto for educational opportunities and one to Fort McMurray,
Alta., for job opportunities. Once they have placed their arrows on the map, each student will
sit along the border of the map.
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CANADA: POPULATION

CONCLUSION
After all students have placed their arrows on the map, discuss the patterns and trends. Did
their push/pull factors reflect the current population trends in Canada? Why or why not? How
may Canada’s population distribution change in the future?

Links to the Canada
National Standards
for Geography
Human Systems:
• Population distribution

EXTEND YOUR GEOGRAPHICAL THINKING
Push and pull factors are relevant not only within a country but also internationally. After
the map has left, create an online map that shows current trends in Canadian immigration.
Discuss how international issues such as the Syrian refugee crisis affect population growth
and distribution in Canada.

• Patterns and processes of
migration past and present
• Population characteristics of
the provinces and Canada
• Human migration patterns
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Learning objectives
• Students will learn about the
natural resources that exist
in Canada’s ecozones.
• Students will explore the
relationship between the
resources of Northern
Canada and the densely
populated regions of
Southern Canada.
• Students will examine the
effect primary industries
have on the environment.
• Students will be able to
identify point, line and
polygon vector data on
a map.

Time required
60-120 minutes

Grades
7-12

CANADIAN ECOZONES
AND NATURAL RESOURCES
INTRODUCTION
Canada is a large country with a diverse physical geography. Canada is home to 18 terrestrial
ecozones and 12 maritime ecozones. Each ecozone has a unique collection of landforms,
soil, climate, vegetation and many other characteristics. The result of having such a diverse
geography is that Canada has an array of valuable natural resources, which many Canadian
industries depend on.
Ask your students to think about the different industries that rely on natural resources and
have them explain their answers using the giant floor map as a guide. Have students stand on
the part of the map where they think their example best fits.
Explain that harvesting natural resources can create jobs and help the local, provincial, territorial
and national economies, but that resource extraction can also damage or alter the natural
environment. Have students list some positive and negative consequences of the industries they
described earlier. Locate your province or territory, and identify major industries that exist in it.
Look at other provinces to see what they offer, and have students compare them to their own.

DEVELOPMENT
A geographic information system (GIS) works with data that is layered over a base map (base
maps can be a country, province, state, national park, etc.). The data can be points, lines
or polygons and is usually layered from the largest layer to the smallest layer. This order of
layering allows for all data to be visible on a map.

• Ecozone map cards (30)

Points are geometric elements defined by a pair of x,y coordinates. Lines are shapes defined by
a connected series of unique x,y coordinate pairs; lines may be straight or curved. Polygons are
closed shapes defined by a connected sequence of x,y coordinate pairs, where the first and last
coordinate pair are the same and all other pairs are unique. Have your students illustrate each
of these elements on the map.

• Teacher ecozone
map card (1)

Check for understanding by asking:

Materials
• Chains (16)

Set-up
• Review all of the materials
and ensure you are familiar
with the boundaries of
Canada’s ecozones.

What layers can be found on the floor map? Can you classify each layer as point, line or
polygon data?
Using the ecozone map as a reference, assign each student an ecozone to outline on the map
using the coloured chains. Once all ecozones have been outlined, check for understanding by
asking:
• What ecozone is your hometown in?
• If the ecozone of your provincial or territorial capital city is not the same, what ecozone
is the capital city found in?
• Which ecozones have you visited? Describe the physical geography that you saw in
each ecozone. Were any major primary industries noticeable during your travels?
• What are some of the issues surrounding resource extraction and primary industries in
your local area?
Have students place pylons on the map where they believe resource extraction is hurting the
environment. Allow time for students to explain why.
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1
6

CANADIAN ECOZONES
AND NATURAL RESOURCES

CONCLUSION
Check to see if students understand by asking them to highlight patterns and trends they see:
• In which areas of Canada are resources being extracted?
• Which ecozone is home to the most valuable deposits of natural resources?
• What kind of cities or towns are found near the resources? Are they big or small
population centres?
• Who benefits the most from these resources and their related products? People in the
North or people who live in cities close to the border?
• Do you believe there is any truth in the following statement? Discuss and fully
explain your thoughts:
The majority of Canadians live in the southern part of the country. Many of Canada’s natural resources are found north of the highly densely populated areas of Canada. The people of the south
benefit more from the resources than the people of the north. The people of the north face more
of the negative consequences of resource extraction than the people of the south.
Have students explain their answers using the map as evidence.

EXTEND YOUR GEOGRAPHICAL THINKING
Have students research one of Canada’s primary industries and create a story map about
whether or not they would support this industry coming to their hometown.
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Links to the Canadian
National Standards
for Geography
The World in Spatial Terms:
• Locational technology
Physical Systems:
• Ecozones
Human Systems:
• Types and patterns of
economic activity
Environment and Society:
• Environmental issues

7
Learning objectives
• Students will explore the
Canadian Arctic and discover
how climate change has
affected the region.
• Students will learn how
geospatial technology can
help to prevent further
damage and help
monitor change.

THREATS TO THE
CANADIAN ARCTIC
INTRODUCTION
The Canadian Arctic is as remote as it is beautiful. The Arctic is sparsely populated and largely
undeveloped. However, climate change poses a huge risk to this delicate area of Canada.
Climate change is caused by greenhouse gases, such as carbon dioxide and methane, trapping
heat in the Earth’s atmosphere, in turn causing the Earth to warm. This warming has already
resulted in rapid and dramatic changes to the Arctic ecosystem.
Have your students explore the Arctic region of the map, and ask them to place pylons in
areas where they think climate change has had an effect. Discuss how communities living in
the Arctic will be affected differently than communities in the south. Discuss why they placed
pylons where they did.

Time required
50 minutes

Grades
6-10

Materials
• Climate change cards (7)
• Solution cards (7)
• Teacher information card (1)
• Pylons (20)
• Chains (16)

Set-up
• Review all of the materials
and ensure that all cards are
present.

DEVELOPMENT
Explain that the class is going to be looking at specific examples of how climate change has
affected Canada’s Arctic. Divide them into seven groups and distribute a climate change card
to each group. Instruct them to get any materials they would like to use to complete the task
outlined on the card. In groups, students will add layers of information to the map, illustrating
how climate change has affected the Canadian Arctic. Have all the groups explain what they’ve
mapped and how climate change is illustrated through their example.

CONCLUSION
Review the following key terms with your students:
• Global positioning system: a constellation of satellites and a receiver used to pinpoint
locations on Earth
• Geographic information systems: hardware and software that store, analyze and display
geographical data
• Remote sensing: the study of the Earth through photos and scanning from above the
Earth’s surface
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7

THREATS TO THE
CANADIAN ARCTIC

Now, distribute the solution cards and have students match each to a problem that was
mapped out in the development stage of the lesson.

Links to the Canadian
National Standards
for Geography
The World in Spatial Terms:

Discuss other ways that Canadians can combat climate change and how GIS could help.
Ask students how these solutions may evolve as climate change issues continue to grow.
Discuss where climate change is being felt the most and compare that to Canada’s population
distribution. Review lesson five to look at population density.

EXTEND YOUR GEOGRAPHIC THINKING
Most Canadians will not get a chance to visit the Arctic. However, the Arctic is a place in
Canada that every Canadian should want to protect and preserve. Students can think nationally
but act locally by creating and implementing a plan to make their school or home more
environmentally friendly and reduce their greenhouse gas emissions. Use GIS to make a map
that outlines changes that can be made in your local area.

• Expanding locational
technology
Places and Region:
• Critical issues and problems
of places and regions
• Regional analysis of
geographic issues and
questions
Environment and Society:
• Effects of human
modification to the physical
environment
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8
Learning objectives
• Students will learn the
difference between global
GIS and GPS.
• Students will discover what
GPS is and how it works.
• Students will explore Arctic
wildlife and conservation
efforts.

Time required
50 minutes

Grades
6-12

Materials
• Pylons (20)
• Wildlife cards (10)
• Teacher clue card from
Activity 1: Making a Map
(optional)

Set-up
• Review Teacher clue card
from Activity 1: Making a
Map to familiarize yourself
with all essential components
of the giant floor map. Read
the overview in the teacher’s
guide to ensure you and
your students understand
how the Global Positioning
System (GPS) works.

WHAT LIVES IN
CANADA’S NORTH?
INTRODUCTION
The Canadian North is a remote and spectacular region of the country. Despite the fact that
it accounts for about 39 per cent of Canada’s physical area, very few Canadians have been
fortunate enough to travel to this part of Canada. This area is famous for its colourful tundra,
dancing northern lights, the Northwest Passage, sparkling snow and ice, a pristine and
delicate environment and, of course, the Inuit. Canada’s Arctic is sparsely populated. In most
areas, the winters are long, cold and dry, while summers are short and cool with slightly more
precipitation than in winter. Vegetation that grows in the North includes bushes, grasses,
mosses and lichens. Permafrost is common, preventing trees from taking root.
The Arctic can be defined by many features. One of the ways is to look at the treeline. The
treeline is the name given to the point where trees no longer grow because of the conditions of
the soil and the short summers. It isn’t an exact line. Closer to the treeline, trees grow smaller
and are more spaced out until eventually most types can’t grow at all. Those that do survive
grow shielded from the wind by rocks or hills and never grow very large. The treeline is not a
straight line across Northern Canada. Where trees can grow is mainly influenced by climate but
can also be influenced by elevation, soil, winds and animals.
Have students use chains and their knowledge of cardinal directions to work together to map
out the treeline as a class. Read the following instructions aloud:
1.
2.
3.
4.
5.
6.
7.

Start on the Firth River at the border between Alaska and Yukon.
Travel east, staying just slightly north of Great Bear Lake.
Travel northwest to Dubawnt Lake, continuing on to the northwest corner of James Bay.
Remain close to, but do not touch, Hudson Bay on the way.
Begin a new line at Inukjuak, Nunavut.
Follow the southern extent of Ungava Bay.
End just north of Nain, Newfoundland and Labrador.

Now that the treeline has been marked, have students discuss its position, and tell them that it
has moved over the past several decades. What could cause such a large geographical feature
to shift? Where do students think that treeline will be in 10 or 50 years?

DEVELOPMENT
As a result of the Arctic being such a large portion of Canada and being so sparsely populated,
GIS and GPS both help greatly when trying to learn more about this region. Students will use
GPS data to discover where different animals live in the Arctic.
Before you discuss animals, ensure that your students understand GPS and how it works. Use
the information provided in the teacher’s guide if need be. Explain that researchers will often
place GPS trackers on animals to trace their movements. Researchers are able to use the data
they collect to find changes in patterns and to conserve animal habitats.
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8

WHAT LIVES IN
CANADA’S NORTH?

Ask students to examine the map and list what kinds of animals they think live in Canada’s
North. Divide the class into 10 groups and distribute a wildlife card to each group. Explain that
they will be using real data from tracked animals.

Links to the Canadian
National Standards
for Geography

Have students place the cards on the map at the location given by the latitude and longitude
coordinates on the cards. Explain that they should look at the first coordinate, the line of latitude,
and find it on the map. Next, they will walk along their line of latitude until they find the right line
of longitude. Once they have found both lines, have them place their card down on the map.
Have all students place their cards in the correct location on the map.

Physical Systems:

CONCLUSION
Have students read the cards they placed on the map. After examining the pictures of these
Arctic animals and their range maps, discuss any patterns or trends they see with where the
cards are placed. Do the animals have any common characteristics that allow them to survive in
Canada’s North? Compare these animals with those found in your neighbourhood and discuss
any similarities or differences.
Visit some of the amazing websites that allow you to track animals using GPS, such as:
• polarbearsinternational.org/about-polar-bears/tracking/bear-tracker
• cwf-fcf.org/en/do-something/challenges-projects/gctr/the-race/
• birdscanada.org/volunteer/cmmn

EXTEND YOUR GEOGRAPHICAL THINKING
Have students visit a local zoo or museum to learn more about these animals. If this is not
available, have a resource officer or professor come in to the class to teach in detail about one or
many of the organisms found in the Arctic.
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• Ecozones
The World in Spatial Terms:
• Locational technology
Environment and Society:
• Human modifications of the
physical environment
• Global effect of human
modification of the physical
environment

Introduction

Parks Canada: Places and Spaces for
Everyone

W

elcome to Canadian Geographic Education’s Giant Floor
Map program! This map, Parks Canada: Places and Spaces for
Everyone, depicts the more than 200 special places managed
by Parks Canada on a backdrop of Canada’s land cover and surrounding
oceans. Through the ten engaging, teacher-created activities included
in this guide, your students will interact with Canada’s geography in a
new and exciting way.

Parks Canada works to preserve Canada’s natural and cultural heritage. Through the 44
national parks, 167 national historic sites and four national marine conservation areas
depicted on this map, students will be able to appreciate Canada’s geographical, natural and
cultural diversity.
Although we have provided structured learning activities, we encourage you and your
students to begin each lesson by simply walking on the map and exploring the country.
Enjoy your time with the map!
Know the past. Enjoy the present. Protect the future.

Thousand Islands National Park
As you work through the activities, you may notice that Thousand Islands National Park
is referred to as St. Lawrence Islands National Park on the map. As of March 28, 2013, the
name of this national park was officially changed from St. Lawrence Islands National Park
to Thousand Islands National Park to create a stronger link between the park and the popular tourist area.
Please take this change as an opportunity to explore Canada’s legislative process with your
students. Ask your students why Parks Canada would be interested in changing the name
of one of their national parks. Do your students agree or disagree with this decision? What
steps did Parks Canada have to go through in order to make this change happen in Canada?
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About this Resource

I

n this binder you will find ten (10) curriculum-linked activities
designed for all Canadian students at the elementary and secondary
levels. Students will find themselves thinking critically about Canadian geography and the specific initiatives supported by Parks Canada to
preserve significant natural and cultural treasures across the country.

The activities:
The Parks Canada System
This activity will introduce students to all
Parks Canada sites across the country. They
will explore the unique aspects of each site
and identify parts of Canada that are well
represented and parts where there are gaps.

The Road to Confederation
Students will reenact important historic
events, such as the building of the
Canadian Pacific Railway, that have
shaped Canada.

Great Migrations
Students will explore the current and
historical migration routes of four at-risk
species and what Parks Canada is doing to
protect them.

People, Places and Events
Canadians from all walks of life have
affected great change in the world. This
activity will introduce to students some of
the lesser known and fascinating people,
places and events of national significance.

What Would You Do?
Students will take a critical look at countrywide issues faced by Parks Canada, such as
human development of natural spaces, and
and explore whether they agree or disagree
with the actions taken by Parks Canada.

Road Trip!
There is nothing more Canadian than a
true cross-country road trip. Students will
select the activities they want to do in Parks
Canada places and plan their trip accordingly.

Finding Franklin
Students will channel their inner under
water archeologist and work to discover the
current location of the HMS Erebus and
HMS Terror National Historic Site, the lost
ships of the Franklin Expedition.

Connect the Dots
Building on the knowledge they have
acquired through the previous activities,
students will use clues to help match
objects and cards with sites on the map.

The Birth of Canadian Communities
Using national historic sites as a starting
point, students will explore the strong connection between history and geography in
Canada’s largest communities today.

Water Works
Water has always been an essential part
of Canada’s development. Students will
discover the historical importance of
waterways and try to travel within the
country using only water.
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The Parks Canada System
Learning objectives
• Students will explore the
breadth and significance of
the Parks Canada system
• Students will discover the
gaps that exist within the
Parks Canada system and how
those gaps are addressed
• Students will become familiar
with the different types of
sites operated/managed by
Parks Canada
Time required
30 minutes
For younger grades
Select a site close to your community and discuss how Parks
Canada is protecting and commemorating it.
For older grades
Have students place all cards
on the map and discuss the
different regions and ecosystems in Canada. How are they
preserved through the Parks
Canada system?
Materials
• National parks cards (45)
• National historic sites cards
(107)
• National marine conservation
areas cards (4)
Set-up
Have all cards ready for
students.
Links to Canadian National
Standards for Geography
Essential element 1:
The world in spatial terms
• Distribution of major human
and physical features at
country and global scales
• Map types
• Major cities of the province,
Canada and the world
Essential element 4: Human
systems
• Population density, distribution and growth rates

1

Introduction
Introduce your students to the giant floor map. Have them walk along the black and red
border while everyone points out distinctive features of the map. Be sure to discuss the
essential elements of a map, such as scale, lines of latitude and longitude, the legend
(both on the map and in hand) and orientation.
Discuss the outlined national parks, marine conservation areas and historic sites. Ask
your students if they know who is responsible for these sites (Parks Canada) and what they
represent (the collection of nationally significant examples of Canada’s natural and cultural
heritage).

Development
Tell your students that they will be matching cards to the Parks Canada sites on the map.
First distribute the national marine conservation areas cards and, using either the latitude
and longitude located on the back of the card or previous knowledge, have them place each
card in its appropriate location on the map. Discuss the distribution of these areas and why
they are important. Next, have students do the same with the national parks cards. Discuss
any areas of the map where they see gaps between the two sets of cards. Ask, “Why do you
think there are fewer parks/marine conservation areas in those regions?” Finally, complete
this task by placing the national historic sites cards on the map.

Conclusion
Now that all Parks Canada sites have been identified and labeled, have students identify
patterns, trends or gaps. Are there geographic regions or historic places that are not
represented on the map? Discuss ecosystems and ask your students why they think gaps
may exist (e.g., difficult to create a park in populated areas, some places are very remote and
difficult to access, some key representative areas currently belong to other people or governments, etc.). Have your students explore the Parks Canada sites and think about ease of
access, and whether they feel that their region is well represented. Why or why not? Choose
a national marine conservation area, historic site or park and discuss the value it brings to
Canadians and to you personally. Finally, have students take a closer look at the proposed
Rouge National Urban Park card from the set of national parks cards and explore the
similarities and differences between this park and others throughout the country.

Extend your geographic thinking
Looking exclusively at national parks, ask students to identify the different ecozones that
are currently represented and protected by Parks Canada. Have your students research an
ecozone that is not currently represented and select an area within it where they think a
new national park could be created. Ask them to justify their selection based on both the
natural and historic features of the area.

Parks Canada relevant sites
All Parks Canada sites are represented in this activity. Discover which sites are closest to
your school by visiting pc.gc.ca.
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Great Migrations
Learning objectives
• Students will learn about the
variety of species present in
Parks Canada sites and what
is being done to protect them
and their habitats
• Students will explore the
migration routes of four
different at-risk species
• Students will gain an appreciation for the great distances
travelled annually by these
species
Time required
30 minutes
For younger grades
Focus on the broad concepts
of migration and animals’ yearround requirements for survival
in Canada. If necessary, have
the class walk along different
animals’ migration routes on
the map. Have students colour
and cut out their animal badges
prior to using the map.
For older grades
Have students independently
explore the geography of an
animal’s migration route and
how Parks Canada has worked
to protect these areas.
Materials
• Chains (4 different colours)
• Animal information cards (4)
(see Appendix)
• Animal badge master (1)
(see Appendix)
• Animal props (4) (caribou
tracks, whooping crane egg,
beluga whale figurine, buffalo
hide)

2

Introduction
Begin by introducing students to the giant floor map. Allow students to explore the map
while you explain what it depicts. Tell students that over half of the rare and endangered species in Canada can be found in Parks Canada sites for at least part of the animals’ lifespan.
Have your students sit on the map. Explain to your students that they will be learning about
the migration habits of the four at-risk species to which their teams have been assigned: the
beluga whale, plains bison, Porcupine caribou and whooping crane.
To ensure that students are familiar with the concepts covered in this activity, ask them to
answer the following true or false questions. If a group believes the answer to be true, they
should stand up. If they think the answer is false, they should remain seated.
1. In a broad sense, “migration” means moving from one place to another.
Answer: true
2. Only animals that live on land migrate.
Answer: false (Animals living anywhere can migrate.)
3. Migrations usually occur within a province or territory.
Answer: false (Migrations do not respect borders and can even extend through multiple
countries.)
4. Parks Canada works to protect areas through which many species of animals
migrate each year.
Answer: true
5. Migrations vary annually and a species of animal is unlikely to return to the same spot
year after year.
Answer: false (Animals usually return to the same location year after year. As habitats
change for any number of natural or human-caused reasons however, animals
sometimes have to adapt by changing their routes or even their destination.)
Using the props provided, discuss which animal each prop is supposed to represent, as
well as scale. For example, the beluga whale prop is not its actual size, but the caribou footprint is in the correct scale. After all props have been discussed, distribute each prop to its
corresponding team.

Development
Give each group five minutes to read their animal information cards. Invite one group at a
time to step onto the map and trace the migration route of their animal with their coloured
chain. As some group members are placing the chain, have remaining group members
explain the information on their card to the class. Which species’ migration route are they
plotting? What types of food and shelter (habitat) does this animal need to survive? Are they
considered a species at risk of going extinct? Are there important points located along their
migration route, including any in Parks Canada places? What is Parks Canada doing to protect them and their migration route or home? How does the team’s prop represent its at-risk
species?

.../continued
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2 Great Migrations
Conclusion
Once all groups have plotted their migration routes, have the class examine the new layer of
information on the map and discuss any marked similarities and differences between species
(distance, barriers, etc.).
Have students discuss why they think a species follows a particular route, with attention to
current efforts made by Parks Canada and others to protect the species, its habitats and movements. Do they see any correlation between the location of protected land and the migration
routes? Have each group use the props to present on the at-risk animal they learned about in
this lesson. After each group has presented, pass the props around to ensure that all students
have had a closer look.

Set-up
Prior to using the map, divide
the class into four teams.
Assign each team an animal
and give the students time
to cut out and colour their
respective animal badges
(make photocopies). Upon
arrival at the map distribute
a corresponding animal
information card and coloured
chain to each group.
Links to Canadian National
Standards for Geography

Extend your geographic thinking
Ask students to think about and list some of the consequences of changing migration routes
(through urban development, building of pipelines, pollution, etc.). Have them plan a new
conservation initiative to protect their species.

Note
For more information about the work that Parks Canada is doing to protect species at risk,
visit pc.gc.ca/eng/nature/eep-sar/index.aspx

Parks Canada relevant sites
• Beluga whales: Thousand Islands National Park, Saguenay-St. Lawrence National
Marine Park
• Plains bison: Elk Island National Park, Prince Albert National Park, Grasslands
National Park
• Porcupine caribou: Ivvavik National Park, Vuntut National Park
• Whooping crane: Wood Buffalo National Park

page 8 | Activity 2 | Teacher’s Guide | PARKS CANADA: Places and Spaces for Everyone

Essential element 3:
Physical systems
• Ecozones
• River systems of Canada and
the world
Essential element 5:
Environment and society
• Effects of human modification
of the physical environment
• Watershed management
• Environmental issues

What Would You Do?
Learning objectives
• Students will learn the meaning and value of stewardship
• Students will explore initiatives that Parks Canada has
undertaken to preserve
wildlife and its habitats
• Students will learn about how
all actions are linked and how
they can affect different parts
of the country
Time required
60 minutes
For younger grades
Introduce the concept of
stewardship by having students
think about simple ways a
species’ habitat has changed
and the consequences of that
change. Inquire about how
these changes make them feel
and relate it to what would
happen if someone did similar
things to their own habitat.

Introduction
Begin by asking your students if they are aware of what “stewardship” means. Relate the
definition to wildlife in Canada and the extensive work that Parks Canada and partnering
groups do to ensure the protection of species at risk.
Divide your class into four groups and assign each a region of Canada (Northwestern forest,
Prairies, Boreal forest or Eastern forest). Give each group their region information cards and
allow them time to read them while walking in their region on the map. Possible guiding
questions for exploration:
• What animals do you think live here?
• What kind of activities can you do here?
• What similarities/differences does your group’s region have with the other groups?
• Would you want to live in this region? Why or why not?

Development

For older grades

Explain to students that each group will be given a scenario card containing three options.
As a group, they will have to read the scenario and select the best option that they feel will
protect their region in the short and long term. Some answers might be more obvious than
others, so make sure you give each group enough time to read through the scenario (about 5
minutes for younger grades and 3 minutes for older grades).

Help your students relate to
the concept of stewardship by
discussing current events and
working through the teacher’s
example scenario card together.

Explain to your students that each answer is worth a certain amount of points. The most correct answer of the three options listed is worth 10 points. The option that is worth 5 points
deals with a short or long term issue – not both. Options that are worth zero points do not
help protect the students’ region.

Materials
• Region information cards (4)
(see Appendix)
• Scenarios cards (18)
• Teacher answer key (1)
• Point chips (200)
Set-up
Divide the scenario cards by
theme or region (depending
on how you wish to present
the issues).

3

First, go through the teacher’s example scenario card from the scenario cards as a class to
ensure everyone understands the process. For younger grades, continue to work through the
different scenarios as a class and alter the language as necessary.
Next, have each group present their first scenario to the class. Have them read aloud their
best option and explain why they chose that option. Follow the point system labeled on the
teacher answer key to know how many chips to award each team. Once chips have been
awarded, use the additional information labeled on the teacher answer key to teach your
students about the actions Parks Canada is taking to protect all regions of Canada.
Repeat these steps until all of the cards are completed and all points have been awarded.
The team with the most chips wins!

.../continued
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3

What Would You Do?

Conclusion
Ask the students in each group to number themselves one to four to create new groups
with representation from each of the original groups (all the number one’s together, two’s together, etc.). Select a topic of current interest and present it to the groups. Have them discuss
how they would react to it, taking into consideration their experiences from their previous
groups. After ten minutes, have all groups present their resolutions and discuss the benefits
and drawbacks of each scenario. Make a parallel to the complex decisions Parks Canada researchers have to make, each with its benefits and drawbacks.

Extend your geographic thinking
Ask students to choose a species found on the scenario cards and explore how it came to
be designated “at-risk.” Discuss the differences in hazards and threats to the species in the
different parts of the country.
• What role does location play? Does it make a difference if you live in the North, South, near
the ocean? How so?
• What can threaten a species’ habitat?
• What can threaten a species’ food source?
• What role do we as humans play?
• What can you do to help a species at risk?

Notes
This activity requires some advanced thought processes. To adapt it to younger grades, start
the discussion with where the different animals live and explain the meaning of a species at
risk. Using the scenario cards as reference, discuss threats that exist for each species.

Parks Canada relevant sites
• Fort Rodd Hill and Fisgard Lighthouse national historic sites (Northwestern forest): Garry oak
• Banff National Park (Northwestern forest): grizzly bears
• Grasslands National Park (Prairies): black-footed ferret
• Elk Island National Park (Prairies): trumpeter swan
• Georgian Bay Islands National Park (Eastern forest): Massasauga rattlesnake
• Point Pelee National Park (Eastern forest): monarch butterfly
• Terra Nova National Park (Boreal forest): Newfoundland pine martin
• Pukaskwa National Park (Boreal forest): woodland caribou
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Links to Canadian National
Standards for Geography
Essential element 2:
Places and regions
• Physical and human
characteristics of places
and regions in Canada and
the world
• Changes in places and
regions over time
Essential element 3:
Physical systems
• Ecozones
• Implications of the hydrologic
cycle
Essential element 5:
Environment and society
• Effects of human modification
of the physical environment
• Impact of natural and technological hazards/disasters
on the human and physical
environment
• Changes in the importance
of energy resources
• Environmental issues
Essential element 6:
The uses of geography
• Effects of physical and human
geographic factors on major
historic events
• Roles of multiple points of
view in contemporary geographic policies and issues

What Would You Do?: Teacher answer key

NORTHWESTERN FOREST
ANSWER

Explanation / Additional Information

• Relocate individuals from other herds back into
Banff National Park and bolster all herds through
a captive breeding program.
(10 points)

Caribou are highly adaptable, but they are also very
sensitive to environmental changes related to human
development. Parks Canada has implemented
a “translocation” program to help recover this
endangered species. Approximately 67 percent of
caribou translocations in North America have been
successful. Park wildlife specialists are assessing
the pros and cons of translocation and are herding
and releasing the caribou into Banff National Park.
There is also a captive breeding program that will
provide source animals to supplement critically
underpopulated herds in Jasper, Mount Revelstoke
and Glacier national parks, as well as reintroduce
caribou to Banff National Park. The goal is to
increase the herds until they are self-sustaining.

• Place the remaining herd in a zoo, where they will
be safer. (0 points)
• Do not interfere with the caribou. It is better for
them to be in their natural habitat. (5 points)

• Relocate samples of plant life from these ecosystems to another local, protected environment.
(5 points)
• Hire scientists to create plans that help protect
native species and manage threats to endangered
species. Also, work with community members to
help remove the invasive species. (10 points)
• Introduce new species to the area in the hope that
the new plants will take care of the problem.
(0 points)

• Make the remaining ecosystems protected, secluded areas — no longer accessible to the public.
(5 points)
• Work with government agencies, local communities and environmental groups to raise awareness
and increase conservation efforts. (10 points)
• Ask the developers building in Garry oak
ecosystems to kindly find another place to build.
(0 points)

• Close down the highway and railway that passes
through Banff National Park.
(0 points)
• Move the grizzly bears to a secluded part of the
park. (5 points)

Parks Canada has been researching Garry oak ecosystems and through the efforts of its staff and local
volunteers, has been gathering scientific information, removing non-native species, planting native
plants and reducing grazing on native plants by deer
and other animals.
Parks Canada is also experimenting with planting
rare species to help reduce their risk of becoming
extinct in Canada. For example, the nationally endangered golden paintbrush was planted on a small islet
in the Gulf Islands National Park Reserve.
An important reason for the creation of the Gulf
Islands National Park Reserve was to protect Garry
oak ecosystems and the many species at risk within
them. Many visitors explore these unique ecosystems
every year.
Parks Canada has been working with governments,
environmental groups and the public to raise awareness in residential areas and to protect the last
remaining Garry oak ecosystems in parks and other
protected areas.
To keep grizzly bear habitat protected and to reduce
wildlife-vehicle collisions, Banff National Park has
limited road speeds, added fencing to keep animals
off the highway and built world-renowned safe passageways across the Trans-Canada Highway.

• Put fencing along the sides of the roads and
create safe overpasses and underpasses so the
bears can use cross roads. (10 points)
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3

PRAIRIES
ANSWER

Explanation / Additional Information

• Limit the bison population to well below
carrying capacity so there is sufficient grass
to last an average drought, and develop a contingency plan for providing food and water in
case the drought becomes extreme. (10 points)

The limit for Grasslands National Park is set at 350
bison, to ensure there is enough space, grassland and
water for the herd to function within a large and diverse
prairie grassland habitat. Grasslands National Park has
developed a bison management plan that takes natural
factors such as drought into consideration.

• Encourage all park visitors to bring water for
the bison. (0 points)
• Do nothing. There is nothing you can do
to prepare for a drought. (5 points)

• Introduce new species that will feed on this
shrub, so you do not need to worry about it.
(5 points)
• Hire local people to provide “hands-on”
assistance to keep the invading species under
control. (10 points)
• Take indigenous (native) prairie grasses and
shrubs and introduce them into different
ecosystems. Turn your native species into an
exotic one! (0 points)
• Introduce similar species of swans to preserve
as much of the trumpeter swans’ genes as
possible. (0 points)
• Move the few remaining swans to a new and
less developed location within your region.
(5 points)
• Introduce a transplant program where swans
will be captured, bred in captivity and then
released back into the wild. (10 points)
• Never allow the species back into the wild;
they could threaten native species that are
now thriving. (0 points)
• Conduct research and begin discussions with
neighbours and stakeholders to determine if it
is feasible to reintroduce these species.
(5 points)
• Concentrate park efforts on the species that
have already been reintroduced to help ensure
the success of those programs.
(10 points)

Parks Canada is also exploring the possibility of
transferring future bison surpluses to secure areas and
consults neighbouring ranchers, local stakeholders,
Aboriginal communities and others regarding the
management of the plains bison.
Parks Canada has helped the local community
understand and confront the invasive species of leafy
spurge. Parks Canada has also supported a weedmanagement area around the grasslands.
Municipalities, with help from Environment Canada,
undertook the eradication of leafy spurge. Local people
provided the hands-on work to keep the invaders at bay.
This cooperation built understanding between park
staff and the community.

In 1982, Alberta Fish and Wildlife identified human
disturbance and habitat loss in the Grande Prairie
area as a threat to the general long-term survival of the
trumpeter swan flock. In 1987, Elk Island National Park
was selected for a trumpeter swan transplant program
because of available habitat, the protection provided by
national parks legislation and its proximity to Edmonton,
a large population centre.

Grasslands National Park has made numerous allies
through its project to re-establish the black-footed
ferret population within the park’s boundaries. This
reintroduction program has seen some success, in
terms of the survival rate of the released animals and
the birth of wild-born kits. The park has also had great
success with its bison reintroduction program.
Before any reintroduction program is initiated and
implemented, Parks Canada staff performs extensive
research and consultations to determine the feasibility
of the program. It needs to determine if the park is
large enough to sustain the new population and if the
conditions that led to their disappearance in the first
place have changed.
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BOREAL FOREST
ANSWER

Explanation / Additional Information

• Nothing. Forest fires are a natural event and
are extremely dangerous to control. Let Mother
Nature handle it. (0 points)
• Don’t allow people to have campfires or smoke
in the boreal forest. (5 points)

With help from growing geographic information
systems (GIS) technology, Parks Canada fire teams use
the Level of Protection Analysis System (LEOPARDS),
a computer program used to strategize for the future
using information from past wildfires.

• Design a computer system that will help fire
fighters battle these fires more efficiently.
(10 points)

The main purpose of this computer system is not to
predict where and how a fire will occur, but to develop
strategies that could be used to fight fires and to
determine the associated costs. LEOPARDS is stockpiled with a complete history of wildfires since the
1960s.

• Provide quarantine measures and extensive
research and hope that one day you will be able
to find a solution. (10 points)

It is next to impossible to eradicate an insect species
in an area as vast as the boreal region of Canada. Parks
Canada scientists have been conducting extensive
research and isolating areas where these insects seem
to be predominant. They hope to someday find a
solution that will enable them to protect the trees from
this invasive population.

• Spray the forest with chemicals that will kill the
insects but not the trees. (0 points)
• Introduce new species into the forest that like to
eat the insects. (5 points)

• Uproot the grass and grow it in other places.
(0 points)
• Educate the community. Tell people what the
grass looks like, its history and its special connection to people. (10 points)
• Talk to the government, environmental agencies
and the local community and work together to
stop commercial development in the area.
(5 points)

Parks Canada teamed up with members from the
Beausoleil First Nation, Environment Canada and the
provinces of Ontario and Quebec to educate the local
communities about this “ice age grass.” Because few
people knew that this endangered grass existed, the
groups first discussed the species’ recovery needs and
the First Nation’s concern that future development in
the surrounding area would further endanger these
plants. Local communities have erected prominent
signs describing the species and telling people about its
history and conservation needs.

• Create community education programs that
discourage all trapping. (0 points)

It is illegal to trap martens because they are an
endangered species, protected by Parks Canada.

• Create a captive breeding program and release
the new animals back into the wild. (5 points)

Parks Canada also has a community education
program that encourages snowshoe hare harvesters to
use a type of snare that does not harm martens.

• Make it illegal to trap martens, whether on
purpose or by accident. (10 points)

PARKS CANADA: Places and Spaces for Everyone | Teacher’s Guide | Activity 3 | page 13

EASTERN FOREST
ANSWER
• Make fishing Atlantic salmon illegal. (5 points)
• Build a facility to protect the species.
(10 points)
• Turn salmon breeding grounds into protected
conservation areas. (0 points)

• Getting rid of new, invasive species is next to
impossible. The only thing you can do is take the
proper measures to ensure that more species do
not invade. (10 points)
• Encourage the public to eat these new species so
fishermen can focus on them. (5 points)
• Introduce new, larger species that will feed on
these invading species. (0 points)

Explanation / Additional Information
Although fishing for Atlantic salmon is illegal, there
are cases where fishermen continue to fish for them.
In response, rehabilitation facilities have been built
to help restore the population. Each year, adult
salmon from captive facilities are released in rivers
to spawn, which replenishes the population of wild
juveniles.
Getting rid of new, invasive species in the ocean is
very difficult, but there are ways to limit the spread
of future species.
• Wash your boat, anchor, trailer and other
equipment with fresh water and remove any
plants or animals before entering the ocean.
• Clean clams or other shellfish in the water where
they are collected. Move them with a minimum
amount of water. Never release live bait, aquarium
fish, crayfish or plants into the water.
• Learn to identify invasive species in your area and
report any sightings.
• Set up national parks and national marine conservation areas where efforts can be made to protect
shorelines.

• If seen, do not point these snakes out to others.
This way the animals can remain undetected and
unharmed. (5 points)
• Relocate a few into zoos to protect the species in
case they become extinct. (0 points)
• Educate the public. Put up signs, hire guides and
allow tourists to accompany researchers on hikes
throughout parks where Massasauga rattlesnakes
live. (10 points)

• Create sanctuaries and programs to encourage
Canadians to see and learn about the monarch
butterfly. (10 points)
• Reroute their migration around Lake Erie so
that not having a space to stop will no longer be
an issue. (0 points)
• Encourage Canadians to protect and plant
more milkweed, the butterflies’ main source of
nourishment. (5 points)

Parks Canada helped create the Massasauga Recovery
Team, which also includes representatives from the
Ontario government, the Toronto Zoo, conservation
authorities, conservation groups and universities.
Together they created a guide to educate land owners
about rattlesnakes, and established guidelines to help
municipal planners avoid destroying or disrupting
important habitat with new urban developments.
The recovery team also allows visitors to learn about
and observe the Massasauga rattlesnake during
interpretive hikes throughout the summer.
Monarch butterflies depend on habitats found in
Canada, the United States and Mexico. Experts,
including scientists from Parks Canada and all three
countries, joined together to develop the “North
American Monarch Conservation Plan” which
outlines goals and actions to conserve monarch
habitats and flyways. Point Pelee National Park not
only provides shelter for monarchs if weather is cold
or winds are not favourable for crossing Lake Erie,
it does its part by educating the public about the
monarch butterfly, its life cycle and migratory path.

page 14 | Activity 3 | Teacher’s Guide | PARKS CANADA: Places and Spaces for Everyone

People, Places and Events
Learning objectives
• Students will discover important people, places and events
that have shaped the nation
• Students will learn how Parks
Canada commemorates these
people, places and events
• Students will explore Parks
Canada’s selection process
when identifying people,
places and events of national
significance
• Students will group these
people/places/events into
themes
Time required
30 minutes
For younger grades
Introduce this activity to your
students by exploring the concept of “heroes” and discussing
who students’ heroes might be.
Relate this concept to people of
national significance.
For older grades
Have students list people who
have made significant contributions to Canadian culture.
Discuss the different theme
categories into which students
can group these people. Look
at the list and themes and determine whether certain parts
of our Canadian culture have
been overlooked.
Materials
• People, places and events
cards (18)
• Simon Says! phrases (1)
(see Appendix)
• Thematic Framework card (1)
Set-up
Select any people, places and
events cards that you would like
to use in this activity.

7

Introduction
Begin by asking students if they know that Canada was home to the first women’s world
championship basketball team, or which prime minister was responsible for our country’s
flag. Do they know the name of the first person to swim across Lake Ontario?
Explain that there are many people from across the country who have accomplished great
things. Parks Canada works to commemorate these people, places and events through their
sites, using the guidelines listed on the Parks Canada National Historic Sites of Canada
Thematic Framework card.

Development
Distribute one people, places and events card to each student and ask them to sit on the black
and red map border. Give students a few minutes to read the information and familiarize
themselves with the person, place or event on their card. Next, help your students learn more
about the different types of people, places and events by categorizing them.
For example:
Stand up if...
• You have a woman on your card.
• You have an athlete.
• You have an artist or writer.
• You have someone who was NOT born in the 1900s.
• You are a place.
Have the students who have stood up describe who their person/place/event is and why that
person/place/event is of national significance. After everyone has shared their card, have students sit on the part of the map associated with their person/place/event.

Conclusion
Have students leave their cards where they were sitting and spend five minutes walking
around the map, taking note of any trends or patterns that they see. Are there parts of the
country that have more people/places/events associated with them? Are there themes
(e.g., sports, arts, human rights) that have more or less representation than others? Lead
a discussion about the trends that your students notice and whether there are gaps, either
geographically or thematically. Ask your students if there are any other places Parks Canada
should commemorate. Conclude by asking students to find the person/place/event with
which they most connect and/or feel had the greatest impact on Canada.
For the duration of the class, use the information your students learned from the people,
places and events cards to play a modified version of Simon Says. Have students help you
clear off the cards so mobility on the map is easier. Use the Simon Says phrases to help, or
make up directions of your own. Some phrases deal specifically with the people, places and
events cards, and others deal with Canada’s physical landscape.

.../continued
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7 People, Places and Events
Extend your geographic thinking
Looking at Canada’s cultural and human geography, ask students to research other people/
places/events that they think Parks Canada should commemorate. In another lesson, photocopy the blank people, places and events card, have your students complete them and place
them on the map.

Notes
This activity can be completed immediately after “The Road to Confederation,” while all the
markers are still in place. This will give students the opportunity to view both the geographic
and cultural distribution of Canada’s evolution.

Parks Canada relevant sites
• Edmonton Grads, Edmonton, Alta.
• Terry Fox, Winnipeg, Man.
• Tom Longboat, Six Nations Reserve, Brantford, Ont.
• Ned Hanlan, Toronto, Ont.
• James Naismith, Almonte, Ont.
• Crossing of Lake Ontario by Marilyn Bell, Lake Ontario
• Asahi Tigers, Vancouver, B.C.
• Montreal Forum, Montreal, Que.
• Harry Jerome, Prince Albert, Sask.
• Mary Ann Shadd, Toronto, Ont.
• Emily Carr, Victoria, B.C.
• Group of Seven, Toronto, Ont.
• Pauline Johnson, Six Nations Reserve, Brantford, Ont.
• Catherine Parr Trail, Peterborough, Ont.
• Underground Railroad, Windsor, Ont.
• Jeanne Mance, Montreal, Que.
• Madeleine de Verchères, Verchères, Que.
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Links to Canadian National
Standards for Geography
Essential element 4:
Human systems
• Demographic transition of
a country
• Human migration patterns
• Patterns of culture in Canada
and the world

