








Objective:
Students will learn about the rocks and sedimentary
layers of the Grand Canyon. They will explore the layers
through time to learn the geologic history of the
Canyon and recreate that history in a giant watercolor
painting of a wall of the Grand Canyon.

In the film:
Dramatic scenery throughout the Grand Canyon is
due to the sedimentary layers of rock formed over
billions of years. The various minerals present in the
rocks form these inspirational layers of color.

Materials:
� Geologic cross section of the Grand Canyon
� Samples or images of the different types of rocks

found in the Grand Canyon (see below)
� Watercolors and paint brushes
� Containers of water to rinse brushes
� Large roll of art paper or white butcher paper
� Project an image of the Grand Canyon or post

images around the room for inspiration

Background:
The Grand Canyon has been an inspirational landmark
for people throughout the ages. Naturalists, artists,
historians, adventurers, and writers have been inspired
by the dramatic landscape and natural beauty of the
canyon. The Grand Canyon has formed slowly over
time, etched away by the Colorado River exposing the
colorful layers that we see today. Each layer leaves behind
clues painting a picture of life in the past. Traces of
ancient coral reefs, coastal wetlands, ancient rivers, and
even fossils from humans can be found in the layers.

Geologists have identified at least 21 distinct rock
layers along the Grand Canyon. Sedimentary, meta-
morphic, and igneous rock can all be found in the
Grand Canyon with the oldest layers at the bottom of
the cliffs dating over a billion years old and the
youngest on the top of the cliffs only several million
years old.

Geologists record rock types on maps by using
symbols that correlate to specific rock types. The pro-
vided cross section of the Grand Canyon catalogs the
various rock types that form each sedimentary layer.

Most of the Grand Canyon’s visible layers are
sedimentary rock layers. One way sedimentary rock
forms is by the deposit of sediments (sand, silt, clay)
compressing over time. Limestone, sandstone, shale,
dolomite, conglomerate, chert, and siltstone are
examples of sedimentary rocks. Metamorphic rock
layers form when rock has been subjected to extreme
temperatures and/or pressure. Schist, quartzite, marble

and slate are types of metamorphic rocks. Igneous rocks
are formed when rocks melt, become magma, cool and
crystallize. Examples of igneous rocks include granite,
basalt, obsidian and pumice.

Teacher Prep Notes:
Copy the rock cycle onto an overhead projector sheet.
Make copies of the
geologic cross section
for students to refer-
ence. When creating
the watercolor wall,
you may wish to
establish a scale for
the layers to more
accurately represent
the Grand Canyon
and fit the space available in your classroom. You may
wish to expand this activity by having students identify
rock samples and their lithologic symbols by using a rock
key or field guide. You can purchase a rock key and
guide or download one of the many available online. If
you don’t have space to build a giant Grand Canyon
watercolor wall, students can do individual paintings.

To Do:
Display images of the Grand Canyon cliffs on a projector
or post around the room. Ask students to take note of

Key Words
Sedimentary rock: Rock formed by the deposition
of sediment over time.
Metamorphic rock: Sedimentary rock exposed to
extreme pressure and/or temperature.
Igneous rock: Rock that melted, became magma,
then cooled and crystallized.
Lithologic symbols: Standard symbols used to depict
different types of rocks. Lithology is the study of rocks.
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them. Are students surprised to learn that the area
used to be an ocean? What else about the makeup of
the layers surprised them?

Split students into groups and assign them a certain
time period. Using watercolors, they will paint the geo-
logic cross section from that time period and on a sepa-
rate piece of paper create a key. Students can choose
color, textures, and patterns they like to represent each
sedimentary layer based on the images of the Grand
Canyon walls and sample rocks that you provide.

When paintings are dry, hang them in chronological
order on a tall wall to simulate a giant wall from the
Grand Canyon. Display the keys next to the painting.

the colors and number of layers they see in the images.
Explain the three different types of rock layers

and how they form by showing the rock cycle diagram.
Share with students samples/photos of the types of
rock found in the Grand Canyon.

Pass out the geologic cross section. Discuss how
the layers are aged from the oldest at the bottom to
the youngest at the top. The deep canyon that we see
today has been slowly carved away by the Colorado
River, leaving a history behind in its layers for us to
see. The geologic cross section uses the lithologic
symbols for the types of rocks.

Discuss the different layers and what composes

Geologic cross
section of the
Grand Canyon
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Objective:
Students will learn about the different human uses of
water and how difficult apportioning a water resource
can be. They will become water trying to make it to
the end of the river in a game filled with water usage
scenarios.

In the Film:
The life force of the Southwestern United States is
the Colorado River. It is estimated that thirty million
people rely on the Colorado River and that number is
growing. The water supply, however, is shrinking.

Materials:
� Dice (one per stop along the river)

� Large room or playing field

� Highlighters

� Chalk or rope

� Map of your local watershed or the Colorado
River (see page 10)

Teacher Prep Notes:
Make a copy of the watershed map you’ll be using for
the activity. If you are short on time or have younger
students, you may wish to create the scenarios for
the river sites yourself instead of having the students
create them in class.

Background:
Freshwater is consumed by plants, animals and

humans. The water that we are drinking today is the
same water that the dinosaurs drank! The water that
exists on this planet today is all we have. Less than
1% of all the water on the planet is freshwater that we
can access for human consumption.

With populations increasing, demands on our
water supply are growing. More people mean more
agriculture and farming to feed everyone, more homes
and landscaped yards, more industry to make the
products we consume, more reservoirs to hold
drinking water and more golf courses, theme parks,
and giant fountains to entertain us. Is there
a point at which a region can’t sustain any more
population growth because it doesn’t have the
water supply?

Some regions, including the Colorado River
Basin, are facing these types of issues today. Who has
the rights to the water? If there is a shortage, what
types of water use should be cut first? Can a region
really close its doors to new development? These are
questions cities, states, and the courts are struggling
to answer.

To Do:
Look at a map of your local watershed or the
Colorado River and pick one major river for this
activity. On the map identify and highlight the head-
waters, outlet or mouth, and several places along the
river to be sites in the activity that will be stopovers
such as towns, agricultural fields, industrial sites,
dams, and major cities. Choose 6-8 sites along the
river to use in this activity. You can also create your
own sites if information is not readily available.

As a class, generate six scenarios for each site (one
for each number on the die—see examples in box).
Make sure some
of the scenarios
advance players.
Write each site’s
scenarios on a
piece of paper
to be referenced
during the game.

Once the
parts of the river
are identified, lay
out the wavy line
of the river on the
floor with chalk or
rope. Designate
the headwaters at
one end of the
line and the outlet at the opposite end. Along the line,
designate the various sites that you generated and label
with chalk or a piece of paper. Each site on the river
will have one die.

Each student will role a die and become water on
a journey from the headwaters of the river down to the
outlet at the river mouth. Students will encounter
various scenarios that detour or accelerate their journey
downstream. Students are challenged to make it to the
river mouth and reflect on ways to conserve water in
their own lives. How many students actually make it
to the outlet?

Taking it Further:
Split students into small groups and have them research
the different users of water for the Colorado River. Each
group should choose a user that they will represent in
a water negotiation meeting. Establish a set amount
of water available from the Colorado River and give
each group an amount of water they need to function.
The total of needed water should exceed the amount
of water available. Students can have a meeting and
try to negotiate a plan for fair water usage for all.

Scenario examples—Agriculture/Farming site

� = new water saving equipment mandated for
farmers—move to next site

� = huge storm causes a flood—take one friend
to the next site

� = heat wave causes water to evaporate—return
to the headwaters

� = broken irrigation system—wait one roll

� = due to drought Governor orders water diverted
to city for drinking water—flow to nearest
city and wait three rolls

� = farmers implement mixed crop practices that
save water—move to next site.
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Objective: Students will learn about petroglyphs by
creating their own symbolic representation. Students
will interpret each other’s work and discuss how ancient
cultures may have used this form of communication.

In the film:
Glimpses of the past are seen in the Anasazi ruins at
Chaco Canyon. Their buildings, kivas, and petroglyphs

can still be viewed
today. Petroglyphs
are images carved
into stone often left
behind by ancient
peoples. They can
tell a story, contain
practical everyday

information, or have spiritual meanings.

Materials:
� Plaster of Paris

� Paper plates

� Tools to scrape plaster with such as sharp rocks
or clay tools

� Newspaper

� Earth tone paints

� Paint brushes

� Cups of water for rinsing brushes

� Images of southwest petroglyphs. pictographs,
and geoglyphs (intaglio)

Teacher Prep Notes:
Find petroglyphs, pictographs, and geoglyphs (intaglio)

examples to share with
students. Many examples
are available online or there
are a variety of books that
display vivid images. At
least 24 hours before
activity prepare plaster
of Paris according to the
directions on packaging
and pour onto a plate for
each student and make sure
it is dry before starting
activity.

Background:
Petroglyphs are images or symbols carved into rocks.
Pictographs are images painted onto rock. Geoglyphs,
also called intaglio, are large scale images where a layer
of stone is removed from the ground, leaving a lighter

layer of earth exposed. Intaglios are usually so large
scale they can only be recognized when viewed from
the sky.

The Colorado River region, with its rich Native
American history, has all three types of rock art.
These types of images are also found worldwide. While
similarities among the images and symbols exist, the
meaning of each symbol may vary by culture, the
specific site, and the arrangement of the images in
relation to others. The exact meaning of these symbols
is still a mystery. Archaeologists, anthropologists,
researchers, and native informants have made
educated guesses about the meaning of these images
that vary from abstract geometric shapes such as
spirals, to animal or human like figures.

To Do:
Display images of southwest rock art on a projector

or provide images for students to view. Break students
into small groups and assign them an image or set of
images to interpret together. Students will present
the image to the class and share their thoughts about
the meaning of the images.

Next, students will design their own symbol to
inscribe on the plaster of Paris. Ask students to think
of a symbol that represents something special or mean-
ingful to them and sketch it on a piece of paper.
(Keep in mind that rock carving can be time consuming
and challenging.)

Give each student a plate of prepared and dried
plaster. Students will carve their symbol into the plaster
of Paris using clay tools. After carving their symbols,
students can paint their carvings to resemble stone by
dipping newspaper into their choice of paint colors
and dappling the surface of the plaster to create a mot-
tled appearance. Allow to dry.

Display the artwork around the room and place
a blank piece of paper next to each student’s work.
Students will walk around the room and look at each
other’s images jotting down words that come to
mind on the paper next to the artwork when they
look at the image. When everyone is finished, students
will read what others wrote about their symbol.

Discuss how the interpretation of symbols can
be based on people’s life experiences. Living artists can
answer questions about the image and it’s meaning,
but the artists from the past are long gone and we
only have these symbols as a clue to their lives.

Key Words
Petroglyph: images carved into stone

Pictograph: images painted onto stone

Geoglyph or Intaglio: large scale image made by
carving away the top layer of rock to reveal lighter
colored areas that form an image
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Objective:
Students will learn about threats that litter poses to
aquatic ecosystems by organizing and participating
in a community clean-up. Students will collect and
evaluate data on what they find. A school-wide
exhibit will feature art created from “found objects”
and posters that show the students’ scientific research
results and suggestions for helping reduce litter.

In the Film:
Every action we take as an individual makes a difference
on this planet. By taking action and removing litter,
we can reduce the amount of pollution that ends up
in our waterways.

Materials:
� Pencils, erasers, and a variety of markers
� Clipboards
� Trash tally cards
� Garbage bags
� Plastic gloves (check with students about

latex allergies)
� Bins to separate materials that can be cleaned and

used for sculpture
� Dish soap, water, and towels for cleaning items
� Large piece of heavy cardboard or plywood for

base of art
� Hot glue guns (for adult use) and cartridges or

another strong adhesive from a home improve-
ment store. (Be careful with these products and
make sure to wear rubber gloves).

� String, variety of tape, zip ties, rubber bands,
clamps, clothes pins or other things for attaching
and holding pieces while glue dries or for
additional reinforcement.

� Scissors
� Poster board
� Clear contact paper
� Glue—we suggest wood glue, tacky glue, white

glue, and glue sticks
� Any additional media you would like students to

use in artwork such as plaster of Paris, clay, etc.

Teacher Prep Notes:
This activity will take several class sessions to com-
plete. First decide where to do the clean-up and get
the appropriate permissions for the date you’d like,
then schedule your classroom activities. Go to
www.wylandcleanwaterchallenge.org and click on the
“Teacher Resources” section and “Beach Clean-ups” to
find and read tips for organizing a clean up and to
download the trash tally card.

To Do (part one):
Let the students know that the class will be doing a
clean-up to collect the trash and data. Ask students
what information would be useful. How should they
collect it? Discuss how scientists might tackle the
situation—for example, assigning teams with a tally
card to clean certain areas or assigning teams certain
categories of items to clean and gather across the
whole area. Have the class vote for their preferred
method. Hold the clean-up event. When students
are done collecting, sort the trash into three cate-
gories: items to be used for art, recyclables, and trash.

Before leaving the area, have students take notes
on anything they observe that might be contributing
to the litter problem (overflowing trash cans, no recycle
bins, nearby road traffic, storm drain outlet, etc.) and
discuss as a group.

To Do (part two):
Back in the classroom, have students tally all the data
and create a bar graph showing the numbers of different

It’s amazing what you discover while collecting trash in or along a watershed. Artwork was
created from items found during a 20-minute walk along a California beach. ©David Bramsen
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types of litter found. Put students back in their groups
and assign each group one or two litter items to research
and discuss.

You or the students can wash and dry items to be
used in the artwork, then begin the process of creating
the collaborative art. You may opt to create a sculpture
of an animal, place, figure, or an abstract sculpture.
Discuss with the class a plan for how to achieve this,
and make a sketch before starting the project. Have one
group at a time work on the art while other groups
are working on their posters for the exhibit. The idea is
to cover the plywood with items found during the

clean-up and/or
with representative
items brought in.
There are no rules
for this project, ex-
cept to keep it safe.

For the posters,
have groups re-
search the impact

of their litter items on the quality of water, the plants,
and the animals that live in the ecosystem. Have them
also discuss why they think that particular item got
there and how. Each group will create a poster on the
litter items that they have been assigned, explaining
how the items are harmful and persuading people to
help in some way. They can use markers directly on

the poster or use a computer to create text and
graphics and glue them to the board. Have them
cover the board with clear contact paper when they
are finished if the display will be outside.

Set up the artwork and posters in a place where
students from other classrooms, administrators, and
parents can visit them. Students can conduct guided
tours of the exhibit.

Once the activity is over, ask students the following
questions:
• What are some ways trash hurts the ecosystem?
• Did you discover any of the contributing factors to

the trash problem?
• What could be done to help limit the amount

of trash?
• How does your “trash to treasure art” help convey

a message?

Taking it Further:
Have students design a study to determine the
source of the litter problems. They should present
the conclusions of their study and suggestions to the
governing agency responsible for the area where the
clean-up was held. And they can learn more about
protecting water quality in their area at
www.waterkeeper.org

Key Words

Exhibit: To present something such as art or informa-
tion for the public to view.
Ecosystem: Living things, the physical environment
they live in and how they function together.
Data: Facts or pieces of information.
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Resources
Water, Earth, and Sky: The Colorado River Basin
Michael Collier, The University of Utah Press,
Salt Lake City, UT, 1999

An Introduction to Grand Canyon Geology Michael
Collier, Grand Canyon Association, AZ, 1980

A Field Guide to the Grand Canyon
Stephen R.Whitney,The Mountaineers, Seattle,WA,1996

Downcanyon
Ann Haymond Zwinger, The University of Arizona
Press, Tucson, AZ, 1995

Discover a Watershed: the Colorado
Project Wet International Foundation, 2005
www.projectwet.org

Life in a River
Valerie Rapp, Lerner Publications Company,
Minneapolis, MN, 2003

Freshwater Ecoregions of North America:
A Conservation Assessment
Robin Abell, et al., Island Press, Washington, D.C. 2000

Troubled Water: Saints, Sinners, Truths and Lies
about the Global Water Crisis
Anita Roddick, Anita Roddick Books, United Kingdom,
2004

The Water Atlas: A Unique Visual Analysis of the
World’s Most Critical Resource
Robin Clarke and Jannet King, The New Press,
New York, NY, 2004

Websites
www.grandcanyonadventurefilm.com
Film background, media, water conservation tips

www.teva.com/water
Test the health of your local waterway.

www.wylandcleanwaterchallenge.org
Art and science activities relating to clean water

www.kohler.com/savewater
Ideas for water conservation at home

www.waterkeeper.org
Get involved with local Waterkeepers—citizen advocates
who patrol and protect their waterways in 172 communities
around the world.

www.hamline.edu/gse/cgee_site
K-12 classroom projects and media products

www.usc.edu/org/cosee-west/quikscience
Lesson plans, information, and science contest

www.americanrivers.org
River facts and ways to get involved

www.epa.gov/teachers/water.htm
A collection of lesson plans and background on a variety
of water topics

www.usgs.gov
Downloadable maps, geological information, lesson plans,
and other resources

www.respectthebeach.org
A collection of lesson plans from the Surfrider Foundation as
well as a watershed education video called “Sea to Summit.”

www.projectwet.org
Lesson plans, maps, books and student supplements on a
variety of water topics and waterbodies

www.un.org/waterforlifedecade
The United Nations Water for Life site has fact sheets, detailed
information on worldwide water crisis and a kids corner.

www.ryanswell.ca
Empowers children and adults to share Ryan’s vision of a
world where everyone has clean water.
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