At a Glance
Grade Level: 4
Learning Environment:
Outdoor Classroom or a rock cut
area near the school
Prep Time: 15 minutes
Length of Lesson: 1.5 Hours
Key Vocabulary: Mineral, rock,
feldspar, mica, quartz, hornblende,
sedimentary, igneous, metamorphic
Photo by Kenton Otterbein

Photo by Gunnar Ries

Description of Lesson
Photo: Honeybees (Peter Istvan)
Students should already be familiar with the concepts of minerals
versus rocks, how rock forms, and the rock cycle. In this lesson,
students will review and connect this knowledge with local
information, answering: What are the most common minerals found
in the eastern Georgian Bay? What are the most common type of
rocks found here? How were the rocks here formed? What is the
evidence?

Connect with the Georgian Bay Biosphere
www.gbbr.ca
(705) 774-0978
education@gbbr.ca
This lesson plan and included
media/materials are the
property of GBB unless
otherwise stated.
Georgian Bay Biosphere: Lesson in a Backpack Program

Staffing: 1 educator /5 students
Materials:
Mineral samples: Feldspar, mica,
quartz, hornblende.
Rock samples: examples of mineral
banding, rocks which contain large
mineral crystals
Laminated story: “Nice Gneiss”
Game pieces (Construction Paper
Rocks – 1/student, 3 colours: blue,
red & brown )
10 Salad ingredients
Items for Rock Formation: Candy
molds; Chocolate Chips; Bowl;
Access to Microwave or Hotplate;
Containers for groups; Spoons; Ritz
crackers; Cheese slices; Taffy or
Starburst – 3/student.; Wax paper.
Groupings: Whole class, small
groups
Teaching/Learning Strategies:
Discussion, Game, Field-trip

Lesson Outline
TIME

ACTIVITY
Introduction:

5 minutes

Rock, Paper, Scissors
Find a Rock

10 minutes

Mineral Vs. Rock

LOCATION

MATERIALS

Classroom (Open
space required)

Classroom

10 Salad Ingredients (e.g., lettuce,
radishes, carrots, cucumbers, onions,
peppers, green onions, cabbage,
broccoli, zucchini,
Mineral samples: quartz, hornblende,
mica, and feldspar)

20 minutes

Rock Formation
Culinary Class

Classroom
(Electricity

Chocolate, cheese, crackers, toffee (3
kinds)

20 minutes

Recycle, Rock Cycle
Game

Classroom

Red, blue, brown rock shapes

15 minutes

Story: Nice Gneiss

Classroom

Nice Gneiss Story

20 minutes

Rock Walk

Outdoors

(Rock Cut)

Curriculum Expectations
Grade 4 Science and Technology
Understanding Earth and Space Systems: Rocks and Minerals
Overall Expectations
3. Demonstrate an understanding of the physical properties of rocks and minerals
Specific Expectations
3.1 describe the difference between rocks (composed of two or more minerals) and minerals
(composed of the same substance throughout), and explain how these differences determine how
they are used;
3.3 describe how igneous, sedimentary, and metamorphic rocks are formed (
3.4 describe the characteristics of the three classes of rocks and explain how their characteristics
are related to their origin.

Additional Resources
Eyles, Nick. Ontario Rocks: Three Billion Years of Environmental Change. Fitzhenry & Whiteside,
2002.
Georgian Bay Biosphere: Lesson in a Backpack Program

Background
About 1.3 billion years ago, right here in what is now the Georgian Bay Biosphere, there were two
continents moving together on a collision course. These weren’t the same continents we have
today because continents are always on the move and changing.
In between those two huge land masses – one called NENA, the other called Atlantica - were
thousands of islands. As NENA and Atlantica collided, those islands were pushed together and
forced upwards. Thus the mighty Grenville Mountains were created; mountains that could rival the
present day Himalayas in size.
Deep underneath those mountains – some 25 kilometers down – the heat and pressure of the
mountains was transforming the existing rock. The rocks were being twisted and banded.
Where are those mountains today? And why don’t we see them all around us? What is so
powerful that it could take down a formidable mountain?
None other than the wicked agents of weathering—okay maybe not so wicked since without them
we wouldn’t have soil….
Water – taking apart the rock drop by drop by drop;
Sand – using its abrasive power to sandblast the sides of the mountains;
Frost – getting into the cracks, and wedging the rocks apart;

Heat and Cold – expanding and contracting the rock causing it to break apart;
Lichens – using their digestive enzymes to slowly eat the rock apart;
Plant Roots – squeezing into the cracks and crevices, pushing the rock apart.
These agents of weathering took those mighty mountains down to a flat plain!
For a hundred million years, from about 400-500 million years ago, this area was covered by a
warm inland sea – there would have been cool creatures swimming in those waters, like the beetle
-like trilobites that crawled along the bottom of the sea, the clam-like brachiopods that burrowed
into the mud and the giant squid-like cephalopods that hid in their cone-shaped shells in times of
danger. Why can’t we find evidence of these animals? Where have their fossils gone?
Mother nature’s bulldozers – the glaciers swept through this area not once, not twice, but three
times. These mighty machines were over a kilometer in thickness scouring the landscape and
dumping most of our soil in southern Ontario. As the glaciers began to melt they left us with the
smooth, scoured rock outcrops; beautiful, sandy beaches; the huge boulders scattered through
our forests; and the largest fresh water group of islands found anywhere in the world...the 30,000
islands of the Georgian Bay!!
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Teaching and Learning
Part A. Introduction
Rock/Paper/Scissors (RPS) – Show the students a conglomerate rock. Ask the students to
describe the rock. How do they think it was formed? Conglomerate rocks have pieces of other
rocks glued together to form a larger chunk. It looks lumpy with bigger rocks cemented with small
gravel and sand.
Divide the group into pairs – explain RPS – If you win, you carry on, if you lose, you put your
hands on the winner’s shoulders and become part of a conglomerate. Continue until two large
lines are facing off for the final merger.
Find a Rock – in the school yard, ask students to find a small rock (no bigger than thumb size).
Instruct them to study their rock – get to know it. After they have had sufficient opportunity to
study their rock, put all rocks in the center, mix them up, and ask them to get their rock. Ask them
how they knew their rock?
Where would we be without rocks or minerals? Have the students identify 10 things in the area
where we have used rocks or minerals for our benefit (e.g. concrete sidewalks, paved roads,
steel).
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Scoured clean by the glaciers - Near Franklin Island, this small island shows banding of minerals
from undergoing metamorphic processes and then polishing by the glaciers.
Georgian Bay Biosphere: Lesson in a Backpack Program

Part B. Mineral Vs. Rock
Give students ten different salad ingredients (e.g. lettuce, radishes, carrots, cucumbers, onions,
peppers, green onions, cabbage, broccoli, zucchini.)
Ask students: How many different combinations of salads can we make with ten different
ingredients? Are there ways that we could group the different types of salads? (e.g. those with
lettuce, those without lettuce, those with green vegetables, etc.). There are thousands of possible
combinations.
Collect salad ingredients.
Pass out samples of the most common local minerals (quartz, hornblende, mica, and feldspar).
Talk about the ways that geologists describe minerals (colour, luster, transparency, hardness,
streak test). Ask them to describe each and write down descriptions on the blackboard.
Ask students: How are minerals like the ingredients in the salad? How are rocks like the salad?
(Minerals are like the single ingredients of the salad. Rocks are like the salads, made from two or
more of the minerals.)
Hand samples of local rock that shows some of the minerals in them. Have students describe the
rocks and ask if they see any of the local minerals in the rocks.

Part C. Rock Formation Culinary Class
Ask students how the rocks that they have were made. Solicit answers. Tell them in this activity
they are going to make the three types of rock types. Collect rock samples.

Igneous Rocks - Melt chocolate on hot plate. Distribute molten “magma” to students and have
students spoon into candy molds to represent igneous rocks. You can also pour the melted
chocolate on to plate. Once it has cooled, have the students name the weathering agents. Break
up the chocolate which each answer and then distribute.
Sedimentary Rocks– Tell students that these rocks are formed when dead animals, plants, and
pieces of rocks or minerals are carried to these places by wind, water, ice, or even gravity. They
are usually dropped off in bodies of water where they sink to the bottom. Little by little they make
layers that build on top of each other. This puts pressure on the lower layers. Have students make
cracker and margarine or cheese slice stacks to represent sedimentary rocks. Discuss how the
weight of water will press the layers together
Metamorphic Rocks - Have students take three different pieces of toffee, warm them up in the
palms of their hands, press them together, and twist to represent metamorphic rocks.
Show large picture and ask students which rock type is the most common in this area. (Gneiss
which is metamorphic - with igneous intrusions)

Part D. Recycle, Rock Cycle Game
Distribute equal number of red, blue, and brown rock shapes, one per student. Explain that the red
rocks are igneous, the blue ones sedimentary, and the brown ones metamorphic.
Define and describe each type of rock before playing the game and how they can change through
the rock cycle.
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Have three students bring their rocks to the front.
Say "Heads down, rocks out!" All students who are seated will put their rocks on their desks, close
their eyes, and put heads down. The three students walk around, exchange their rocks with three
who are seated and then return to the front of the room.

Call out "Heads up, rock check!" The seated students who now have different rocks stand up. If
each one can state the change and why it happened, he takes the place of the student who
exchanged rocks with him. If not, the student sits back down.
Keep going until everyone has had a turn being a part of the rock cycle.

Part E. Story: Nice Gneiss: How the Rocks of the GBB Came to Be
Read story Nice Gneiss. When listening to the story, they should listen for examples of the rock
cycle in action. This story is also an excellent way to begin the lesson after the “warm-up” activities.

Part F. Rock Walk
Walk to nearby rock outcrops. Look for examples of minerals and rock formations talked about in
class. Have students write down their findings.

Great Places to Check Out Rocks
Highway 400 – Rock outcrop just south
of Mill Lake Bridge. Shows excellent
metamorphic banding and z-forms.
Many other excellent rock cuts along
Highway 400 both north and south of
town.
Salt Dock Wilderness Trail – Excellent
examples of igneous sills and dikes,
different erosion rates of different
minerals found in metamorphic rock.
Killbear Provincial Park Lighthouse
Point Trail – Join Killbear Natural
Heritage Education staff on a guided
hike that explores local geology. Call
park for information.
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Rock Cycle Rap
I’ll tell you about the rocks,
And the way they’re formed,
I’ll tell you about the rocks,
Before you were born,
I’ll tell you about the rocks,
That number three,
Igneous, metamorphic, sedimentary!

Making a Cultural Connection
There are large rocks in and around Georgian Bay and also around Lake Superior!
Can anyone show me which of the Great Lakes is Lake Superior on a map?
The rocks are extremely old. In fact, they were here when
only the First Nations people lived on the land. Way
before settlers from Europe landed on the shores.
There is one rock on Lake Superior that is very, very
special. It is called Agawa Rock. Agawa Rock is a special
place because it is a sacred site for Ojibwe people. Here,
they created pictographs recording events and their
histories.
Discuss with your students:
Who painted these?
For what reason?
How long ago?
What was the paint made out of?
The images at this sacred site are fading
due to the weathering discussed in the
lesson.
Without appropriating, develop this into an art lesson. Collect rocks from outside. Consider
what symbols we use today. Think of an event in your life. Paint this event on the rock.
Consider symbols, use of colour, etc. Add these rocks to the school garden, or create a display
in the classroom or school.
Images and information from www.lakesuperiorpark.ca/index.php/activities/23-pictographs.
Visit their site for more information, or to begin planning a trip to see this piece of history.

Extensions
Assessment Activity: Learning Log
On approximately one page, have students write their reflections to the following questions:
1. What did I do in class today?
2. What did I find interesting?
3. What questions to I have about what I learned?
4. What was the point of today’s lesson?
5. What connections did I make with previous lessons?
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