
JOURNEY OF THE SALMON
PRE-ASSEMBLY PACKET

(GRADES 6-8)

Dear Teachers,
We are excited to share some information about an amazing local species with you and your

students in the upcoming Journey of the Salmon assembly.  Major concepts and education
standards covered by the assembly are given below.  The assembly can stand alone, but we have
put together the following activities as options to extend the experience.  Each of the pre-
assembly activities addresses one of the major concepts and will prepare students for the
program.  Suggestions for post-assembly extensions are also provided.  If you’d like more
information about how to get your classroom involved in restoring salmon to the Yuba
Watershed, contact the South Yuba River Citizens League (SYRCL) at:

 216 Main Street, Nevada City, CA 95959  (530) 265-5961  www.syrcl.org

MAJOR CONCEPTS

• All living things acquire physical and behavioral adaptations to be
successful in their environment (habitat).

• Living things depend on their habitat for survival, and are affected by
changes in its quality, quantity, and distribution.

• Living things have predictable life cycles; at each stage, requirements for
survival are different and the environment affects them in different ways.

• Humans have a great ability to alter natural systems, and a responsibility to
consider the effects of our actions.

EDUCATION STANDARDS

STATE SCIENCE STANDARDS

6,7: Life Science

NATIONAL SCIENCE STANDARDS

6-8: Standards A, C, F



SALMON VOCABULARY LIST

Life Cycle Stages
Egg – The first stage of the life cycle, when baby fish develop beneath the river gravel.
Eyed Egg – Egg that is about a month old, when the eyes begin to show through the shell.
Alevin – Newly hatched fish that lives under the gravel with a yolk sac on its belly for food.
Fry – Young fish, after the yolk sac has been absorbed and it has left the gravel.
Parr – Fry that has developed dark marks on its sides for camouflage (parr marks).
Smolt – Fish that has turned silver and is ready to migrate to the ocean.
Adult – The stage where a salmon reaches full size in the ocean.
Spawner – A fish that has returned to the river to spawn (lay or fertilize eggs) before dying.

Other terms
Adaptation – A physical characteristic or behavior that helps a living thing survive in its

environment.
Anadromous – Migratory fish that spend part of their life cycle in freshwater and part in salt

water.
Chinook – The largest of the five species of Pacific salmon, and the species found in the Yuba

River.
Estuary – The area where a river meets the ocean.
Gills – The organ that fish and other aquatic animals use to breathe underwater.
Habitat – A place where an animal lives, where it finds food, water, shelter, and space.
Hatchery – A place where people raise fish.
Life cycle – The stages of development from egg to adult.
Plankton – A tiny animal or plant that lives in the water.
Predator – An animal that eats other animals.
Prey – An animal that gets eaten by another animal.
Redd – A hollowed-out nest in the river gravel where the female salmon lays her eggs.
Run – A population of fish that returns from the ocean at the same time headed for the same

place.
Salmonid – Any fish in the Salmonidae family, which includes salmon, trout, and char.
Smoltification – The process of adjusting to life in salt water.
Yolk sac – A sac attached to the newly-hatched fish that contains a balanced diet for its early

growth.

SALMO BINGO!

For a fun way to learn or review vocabulary words, play SALMO
Bingo.  The game board is provided on the next page.  Have
students write vocabulary words randomly in the squares.  As you
read the definitions, students mark the corresponding term with a
marker.  When one student has five squares marked in a row, s/he
calls out SALMO! and is declared the winner of the round.



Habitat Rummy
(adapted from Project WILD)

CONCEPT

Living things depend on their habitat for survival, and are affected by changes in its quality,
quantity, and distribution.

OBJECTIVES

Students will be able to 1) Identify components of habitat as food, water, shelter, and space in a
suitable arrangement; and 2) Apply knowledge of these components to habitat requirements of
various species of animals.

Subjects: Science, Language Arts, Art
Time: 1 hour
Group Size: groups of 2-3 students
Setting: indoors
Education Standards: National Science: 6-8, Standards A, C, F
Key Vocabulary: habitat, survival, food, water, shelter, space, arrangement

METHOD

Students make cards showing habitat components and use them to play a game.

BACKGROUND

Humans and other animals have some of the same basic needs.  Every animal needs a home.
The scientific term for animal's homes is habitat, which includes food, water, shelter, & space.

Although most animals' homes don’t look like our houses, all animals need some kind of
shelter from the elements and cover from predators.  They need a source of food and water.  They
also need enough space in which to find this food, water, and shelter.  Home contains everything
that is needed for survival, but it is more like a neighborhood than a house.  Just as we leave our
houses to go to the grocery store, other animals leave their shelter to find the things they need.
Each of the components must be available in a suitable arrangement if animals are to make use
of them.  This arrangement can be described as the ecosystem where the animal lives.

In this activity, students consider the habitat components necessary for the survival of salmon
and other living things salmon meet during their life cycle.  The purpose of the activity is for
students to understand habitat components and how each one is necessary for survival.

MATERIALS

Drawing paper and construction paper, scissors, glue

PROCEDURE

1. Assign students to one of five groups.  Each group will research one animal: salmon, caddis
fly, heron, anchovy, or bear.  Students use reference materials or the chart provided to compile
a list of habitat components necessary for the survival of their animal – food, water, shelter,
space, and the ecosystem where that animal lives: the arrangement of habitat components.

2. Students then make cards using the information they have found.  They should make five
cards, one for each habitat component.  Cards should have the animal’s name at the top, the
word food, water, shelter, space, or arrangement, and then a drawing and description of the
type of food, water source, etc. used by that animal.  They can fold a sheet of paper as follows
and put one card in each rectangle (leaving one blank):



3. Make copies of each group's set of cards so there is a complete set of all five animals for every
two to three students. Cards can be glued onto a sheet of construction paper and then cut out
to make them sturdier. (Be sure that the construction paper is all the same color so all cards
look the same from the back.)  Each set of five cards for an animal makes a ‘book’.

To Play Habitat Rummy
1. The object of the game is for a player to collect a complete set of cards for an animal.

The game ends when all books have been made, with the student having the most
complete sets the winner of the game.  The game is based on luck, but the students
become familiar with the habitat components for each animal as the game is played.

2. The game begins as one student deals five cards to each of the players in the group.
All groups can begin play at the same time. After dealing is complete, the first player
may discard an unwanted card (face-up) and select another from the top of the
remaining deck (face-down), which is situated in the center of the circle of play.  Play
progresses around the circle, with discarded cards being added to the face-up pile and
new cards being drawn from either this pile or the face-down pile. When a player gets
a book during their turn, s/he says “Habitat!” and lays it down.  Play continues until all
books are complete, and the student in each group with the most books is the winner.

3. Ask students to summarize what they have learned.  See which group can name all
five of the habitat components for one animal without referring to the cards.  Have
them think of other animals and try to come up with all five components.  Discuss how
animals can live in the same ecosystem but have different habitat needs.

SPECIES FOOD WATER SHELTER SPACE ARRANGEMENT
Salmon Plankton, Fish,

Aquatic insects Water
Logs, Boulders,
Stream banks

Rivers,
Streams,
Ocean

Aquatic

Caddis Fly
Larva

Aquatic insects,
algae,

dead/decomposing
plants or animals

Water
Build casing out
of sand or twigs

Ponds,
Streams

Aquatic

Heron Fish, Frogs,
Insects, Birds

Water Tall grass and
trees

River banks Streamside

Anchovy Plankton Water Schools of other
fish

Exposed
coasts with
high surf

Ocean

Bear Fish, Insects,
Birds, Eggs,

Mammals, Berries

Water Caves Hills, valleys Woodland



Run, Salmon, Run!
(adapted from Project WILD's Oh, Deer!)

CONCEPT

Living things depend on their habitat for survival, and are affected by changes in its quality,
quantity, and distribution.

OBJECTIVES

Students will be able to: 1) Identify and describe food, water, shelter, and space as essential
components of habitat; and 2) Describe the importance of good habitat for animals.  Older
students will also be able to: 3) Define limiting factors and give examples.

Subjects: Science, Math, Social Studies, Physical Education
Time: 30-40 minutes
Group Size: 15 or larger recommended
Setting: outdoors or large indoor area
Education Standards: State: K,1,4,6 Life Science; Nat'l Science: K-8 Standards A, C, F
Key Vocabulary: habitat, survival, food, water, shelter, space, limiting factors

METHOD

Students play a physical game that simulates the influence of habitat on population size.

BACKGROUND

The most fundamental of life’s necessities for any animal are food, water, shelter, and space.
Without these essential components, animals cannot survive.  This activity is designed for
students to learn that a good habitat is the key to wildlife survival.  Older students will learn that a
population will continue to increase until some limiting factors are imposed; that limiting factors
contribute to fluctuations in wildlife populations; and that populations in nature are constantly
changing.

Wildlife populations continuously fluctuate in response to a variety of stimulating and
limiting factors.  Limiting factors – both natural and human-caused – serve to prevent wildlife
populations from reproducing in numbers greater than their habitat can support.  Natural limiting
factors tend to maintain populations of species at levels within predictable ranges.  This kind of
‘balance in nature’ is like a teeter-totter; populations fluctuate within normal limits.  An excess of
limiting factors, however, leads to threatening, endangering, and eliminating whole species of
animals. The habitat components of food, water, shelter, and space are the most fundamental and
thereby the most critical of limiting factors in most natural settings.

 The major purpose of this activity is for students to understand the importance of suitable
habitat in maintaining wildlife populations.

MATERIALS

Outdoor or indoor area large enough to run; chalkboard/dry erase board; and writing implement.

PROCEDURE

1. Tell students that this is an activity about the bare essentials, the things every animal needs to
survive.  Review essential components of habitat: food, water, shelter, and space.

2. Discuss these components in terms of salmon.  What do salmon eat? (Plankton, aquatic
insects, other fish.)  Where do they get water? (They are surrounded by it, but it must be clean
and have enough oxygen for them to breathe.)  What gives them shelter and cover from
predators? (Gravel on the river bottom as eggs and alevins; boulders, logs, and riverbanks
later in the life cycle.) Why is space important for them? (They need sufficient space in the
river to find food, migrate to the ocean, and to build nests for spawning.)

3. On the playing field, ask students to count off by fours.  Mark two parallel lines 10 to 20 yards
apart.  All the ‘ones’ will stand behind one line; ‘twos’, ‘threes’, and ‘fours’ will face them
behind the opposite line.



4. ‘Ones’ become salmon.  The salmon need good habitat to survive.  In each round of the game,
each salmon will choose one of the habitat components and make a corresponding symbol:
food = hands over stomach; water = hands in front of ears like gills; shelter = hands above
head like a roof; space = arms outstretched.  Each salmon can choose any of the components
for each round, but salmon cannot change what they are looking for DURING the round.

5. The ‘twos’, ‘threes’, and ‘fours’ represent the habitat.  Each student chooses at the beginning
of the round which habitat component he or she will be.  They then represent their choices in
the same way that the salmon depict theirs.  Emphasize again that students cannot change
their choices during the round.

6. The activity begins with all players lined up on their respective sides with their backs to the
students on the other line.

7. Salmon decide what they are looking for; habitat components decide what they will be.  Begin
the first round by asking all students to make their signs.  Give them a moment to get their
hands in place.  You should see a variety of symbols on each side.

8. When students are ready, count to 3.  Salmon and habitat components turn to face one another
on 3, holding their symbols clearly.  Then shout “Run, salmon, run!” At this signal, salmon
may run to the habitat component they need (habitat components do not move), holding their
symbol the whole way and lightly tagging the matching component.  Only one salmon can tag
each habitat member.  Each salmon that reaches its habitat component takes its ‘food’,
‘water’, ‘shelter’, or ‘space’ back to the salmon side.  This represents that it has successfully
met its needs and survived to reproduce that year.  A salmon that fails to find what it is
looking for dies and becomes part of the habitat.  That is, in the next round it joins the habitat
line and becomes available for the salmon that are still alive.  The habitat components stay in
place on their line until they are tagged.  If no salmon tags them, they remain where they are,
but they can choose a different symbol for the next round.  NOTE: Warn students that if they
switch symbols in the middle of the round they will be disqualified.

9. Play the game for 10 to 15 rounds, keeping the pace brisk.  For younger students, it will be
enough for them to work on remembering the four habitat components and realize that, as
salmon, they will die if they cannot find what they need.

10. For older students, you can further explore the effects of limiting factors on populations.
What are the effects of natural or human-caused disasters that eliminate one or more
components of habitat?  Without telling the salmon, conspire with the habitat to have a
drought (affecting water temperature and dissolved oxygen) so that no water is available; a
flood (destroying shelter through sedimentation); or a chemical spill (killing large numbers of
invertebrates so food is not available).  Also try adding one or two anglers in the middle of the
field.  As salmon run across to their habitat, anglers can run and “catch” them with a two-hand
tag (no tackling allowed!).  Fish that are caught join the habitat.  Experiment with imposing
“fishing restrictions”; anglers can only catch one fish per round, etc.

11. Older students can also record and graph the results of the activity.  Use a chalkboard or dry
erase board during the game to keep track of the population during each round.  Discuss the
results at the end of the activity.  For example, the initial salmon population was small and
had no trouble finding enough of its habitat needs.  As the population expanded, there was not
enough habitat for all the fish.  At that point, the population declined.  Such things happen in
nature as well.  Population fluctuation is a part of the natural balance.  Wildlife populations
tend to peak, decline, and rebuild as long as there is good habitat and sufficient numbers of
animals to successfully reproduce.  However, if factors that limit the population become
excessive, the animals will not be able to successfully reproduce and will not recover from the
decline.  Discuss the effects of habitat destruction and unlimited fishing.  Consider ways to
maintain a healthy population of fish.



Create a Creature
CONCEPT

Living things require physical & behavioral adaptations to survive in their environment/habitat.

OBJECTIVES

Students will: 1) Describe adaptations of fish; 2) Make connections between animals' adaptations
and their environments; and 3) Describe how adaptations can help animals survive in their habitat.

Subjects: Science, Language Arts, Art
Time: 30 to 60 minutes
Group Size: any – students can work individually or in small groups
Setting: indoors
Education Standards: State: K-7 Life Science; National Science: K-8 Standards A, C
Key Vocabulary: adaptation, habitat, camouflage

METHOD

Students will come up with creative adaptations for imaginary creatures and then see how Pacific
salmon are adapted to deal with the same situations.

BACKGROUND

All living things have adaptations that help them survive in their environment.  Adaptations
are specialized physical structures or behaviors that increase a plant or animal's chances of
surviving in the habitat where it lives.  Humans have adaptations to our environment.  We have
fingers that allow us to pick things up and we build houses to shelter us.  Other animals have
equally amazing adaptations specific to the places where they live.  Because these places can be
very different from our habitat, many animals look and behave very differently from us.

The complex life cycle of Pacific salmon requires them to be adapted for life in not one but
two habitats – the freshwater river of their birth and death, and the open ocean where they mature.
Such specialized conditions have produced some very interesting adaptations in these fish.  In this
activity, students design adaptations for imaginary creatures that can survive in different habitats.
They will then see how salmon are adapted to these same habitats.

The purpose of this activity is for students to become familiar with the concept of adaptations
and how they are specific to particular habitats.

MATERIALS

Drawing paper, pencils, crayons

PROCEDURE

1. Discuss with students the concept of adaptations and how they help animals survive in their
habitat.  Match the complexity of the discussion with students' age and previous knowledge,
but try to help them understand the ideas that animals do not choose to develop certain
adaptations, and that adaptations develop over many generations.  Explain that adaptations
can be either physical (parts of the animal's body) or behavioral (things the animal does).

2. Have students name some adaptations we have that help us survive in our environment.  Ask
them to think of other living things and name some of their adaptations.  Place their examples
in categories such as camouflage, body shape, mouth type or feeding behavior, strategy for
locomotion, or reproductive behavior.  Point out the great variety of types of adaptations.

3. Tell students that they will now have a chance to use their own creativity to design amazing
adaptations for imaginary creatures.  Explain that you will give them some information about
the environment where the animal lives and what it must do to survive.  They will then create
a creature they think would be able to survive successfully in those conditions.  Emphasize
that the creatures MUST be imaginary, and therefore there are no "right" answers.  The more
creative and wild, the better!  (DON'T mention salmon!)

4. Divide students into small groups.  Pass out drawing paper, crayons, and an adaptation card.
5. Groups should draw their creature, draw its habitat, and name it.



6. Ask each group to share their creation.  Prompt them to explain the features of the animal and
its environment, and describe how the adaptations they designed will help it survive.

7. Students will have come up with many different, zany creatures.  Point out that there are a
great variety of ways to survive under these challenging situations, and that nature has come
up with some pretty amazing examples, too.  The truly amazing thing about the examples
they've been using today is that there is ONE animal that can do ALL these things at some
point in its life cycle!  That animal is the Pacific salmon.

8. List the stages of the salmon life cycle on the chalkboard, and explain the salmon's
adaptations at each stage (see chart that follows).  Have students point out similarities and
differences between salmon and the creatures they designed.  Have them explain why
adaptations are important to animals, and how they are related to habitat.

Adaptation Cards

Creature #1
• I live in a strong current. How do I keep

from getting swept away?
• I am very colorful and tasty.  How do I

keep from getting eaten?
• I live underwater, but I don't have gills.

How do I breathe?

Creature #2
• I can't go out and find food for three

months.  How do I stay alive?
• I am very colorful and tasty.  How do I

keep from getting eaten?
• I live underwater, but I don't have gills.

How do I breathe?

Creature #3
• I don't like to be seen, but sometimes I have

to move around.  How do I do it?
• I'm always in danger of being eaten.  How

will I know when danger's coming?
• Fungus would like to grow on me.  How do

I fight it off?

Creature #4
• After traveling 1,000’s of miles, I have to

find my way back to the exact place where I
was born.  I have no map – how do I do it?

• I live in the ocean where there is no place to
hide.  How do I avoid being seen and eaten?

• At the end of my life, I have to accomplish
astounding feats of strength without eating
any food.  How do I stay alive?

Salmon Adaptations (for more details, see the life cycle activities)

Egg – Eggs are sticky and buried under the
river gravel with thousands of other eggs,
making them less vulnerable to predators.  The
river flowing through the gravel brings oxygen
that is absorbed through the egg casing.

Alevin – An alevin  (AL-uh-vin) is born with a
yolk sac attached to its belly that provides food
and allows it to stay out of sight of predators.
The current flowing through the gravel brings
oxygen that is absorbed through the egg casing.

Fry – Fry have dark lines on their sides for
camouflage and hide under overhanging banks,
boulders, or logs.  When they go out in open
areas, they dart – fast!  A salmon's eyes are on
the sides of its head and can move separately,
so they can watch for predators on all sides.
They don’t have eyelids, since the water keeps
their eyes moist, so they never close them.  A
layer of slime covers the salmon's scales as a
barrier against disease, fungus, and parasites.

Adult Salmon – Salmon use smell to find the
exact river where they were born.  They may
also use the moon and stars and the earth's
magnetic field.  Adult salmon are dark-colored
on the top of their bodies (looking down, the
ocean looks dark) & light-colored underneath
(looking up, light from the sky shines down).
Salmon stop eating as soon as they begin to
swim upriver.  Though they leap up waterfalls
and fight strong currents, their energy comes
from body fat they stored in the ocean.  They
even begin to digest their internal organs and
reabsorb their scales by the time they spawn!



Hooks and Ladders
(from Aquatic Project WILD)

CONCEPT

Living things have predictable life cycles; at each stage, requirements for survival are different
and the environment affects them in different ways.

OBJECTIVES

Students will 1) Recognize that Pacific salmon migrate as part of their life cycle; 2) Identify the
stages of the salmon life cycle; and 3) Describe the limiting factors that affect Pacific salmon as
they complete their life cycle.

Subjects: Science, Social Studies, Physical Education
Time: 30 to 60 minutes
Group Size: 20 to 30 students
Setting: outdoors or large indoor area
Education Standards: State: 3-4 Life Science; National Science: 3-8 Standards C, F
Key Vocabulary: life cycle, migration, anadromous, fish ladder, limiting factors, population

METHOD

Students simulate the migration of Pacific salmon and the hazards they face in a physical activity.

BACKGROUND

Pacific salmon are one example of anadromous fish – migratory fish that make a journey
from their freshwater hatching beds downstream into the sea, and then back again to spawn and
die.  Salmon face many hazards that serve as limiting factors in the completion of their life cycle.

The female Pacific salmon deposits 1,500 to 8,000 eggs in a shallow depression in the
riverbed gravel called a redd. The eggs are fertilized by the male and then both fish cover the
eggs with more gravel to protect them.  Within a few days both the male and female salmon die.

The eggs, before and after hatching, are susceptible to many limiting factors.  Smothering silt
can be washed in suddenly from watersheds damaged by road-building, logging, and fires.
Predators eat some of the eggs.  Dropping water levels can isolate salmon offspring in streamside
depressions.  Hatchlings, called alevins (AL-uh-vins), spend their first month or two buried in the
gravel.  Gradually they absorb their yolk sacs and emerge into the river as fry.  Depending on the
species, they may head directly for the sea or spend up to a year in the river before migrating.

The small, ocean-bound salmon are called smolts.  They face many hazards on their
downstream journey, including low water flows, predatory birds, mammals, and larger fish.
Dams slow their migration: they become disoriented in the slow-moving reservoirs where they are
extremely vulnerable to predators.  Up to 90% of the salmon that hatch never reach the sea.

In the ocean, salmon grow rapidly on the ocean’s rich food supply.  Predators such as sharks,
killer whales, and other marine mammals take their toll, as do humans who fish for salmon.

After two to five years, the salmon start their journey back to the rivers and streams where
they hatched. The upstream migration is also filled with hazards.  Dams hinder the journey and
can block it completely if fish ladders are not installed.  Fish ladders are water-filled staircases
that allow the migrating fish to swim upstream around the dam.  Fishing humans, eagles, bears,
and other predatory mammals also reduce the numbers along the way to the spawning ground.
Waterfalls, logjams, and rapids form barriers that the now weighty salmon must overcome.  On
average, only two or three fish return to spawn of the thousands of eggs laid by each female.
Once at the spawning ground, the life cycle of the Pacific salmon begins anew.

The major purpose of this activity is for students to gain an understanding of some of the
complex characteristics of the life cycle of the Pacific salmon.



MATERIALS

Playing field or large indoor area (100 x 50 feet); 500 feet of rope or 6 cones for marking
boundaries; two cardboard boxes; 100 tokens such as poker chips; jump rope.

PROCEDURE

1. Begin by discussing the life cycle of the Pacific salmon. Draw or write the names of the life
cycle stages on the chalkboard, and explain the journey the salmon makes during its lifetime.

2. Set up a playing field as shown in the diagram.  Assign roles as follows (for a class of 25-30):
• Two students will be the turbine team.  They turn a jump rope to represent the turbines in

a hydroelectric dam.  Later, after all salmon have passed the turbine, these two move to
the upstream side to monitor the waterfall broad-jump.

• Two students will be predators.  At the beginning, they are stationed in the reservoir above
the turbine to catch salmon fry as they try to find their way downstream.  When all the
salmon are in the ocean, they move to the area above the waterfall broad-jump to feed on
salmon just before they enter the spawning ground.

• Two students will be humans in fishing boats catching salmon in the open ocean.  They
must keep one foot in a cardboard box to reduce their speed and maneuverability.

• All remaining students are salmon.

3. Begin the activity with all the salmon in the spawning ground.  The salmon move into the
reservoir above the dam.  They must stay in the reservoir while they count to 30.  This
simulates the disorientation that salmon face due to a lack of current to direct them on their
journey.  During this time, the predators may catch the salmon and escort them one at a time
to become part of the fish ladder.  The salmon then start their journey downstream.  A major
hazard is the turbines at the dam. At most dams there are escape weirs to guide migrating
salmon past the turbines.  The student salmon cannot go around the jump-rope swingers, but
they can slip under the swingers' arms if they do not get touched while doing so.  A salmon
dies if it is hit by the turbine (jump-rope).  Any salmon that dies at this point becomes part of
the fish ladder.  The student becomes part of the physical structure of the human-made ladders
now used by migrating salmon to get past barriers such as dams.  The students who are the
fish ladder kneel on the ground as shown below, a body-wide space between them.

4. Once past the turbines, the salmon must get past some predatory wildlife.  The predators, who
have moved from the reservoir area to the area below the turbine, must catch the salmon with
both hands – tagging isn't enough.  Dead salmon are escorted by the predator to become part



of the fish ladder.  Later, the salmon who survive life in the open ocean will use the structure
of the fish ladder – by passing through it – to return to the spawning ground.  Both the
predatory wildlife in the last downstream area and the people fishing in the open ocean must
take dead salmon to the fish ladder site.  This gets the predators and fishing boats off the field
regularly, helping to provide a more realistic survival ratio.

5. Once in the open ocean, the salmon can be caught by fishing boats.  The salmon must move
back and forth across the ocean area in order to gather four tokens.  Each token represents one
year of growth.  Once each fish has four tokens (four years of growth), that fish can begin
migrating upstream.  The year tokens can only be picked up one token at a time on each
crossing.  Remember, the salmon must cross the entire open ocean area to get a token. The
four years these trips take make the salmon more vulnerable and thus they are more readily
caught by the fishing boats.  For purposes of this simulation, the impact of this limiting factor
creates a more realistic survival ratio on the population before the salmon begin the return
migration upstream.

6. Once four of the year tokens are gathered, the salmon can begin upstream.  The salmon must
walk through the entire pattern of the fish ladder.  This enforced trip through the fish ladder
gives the students a hint of how restricting and tedious the upstream journey can be.  In the
fish ladder, predators may not harm the salmon.

7. Once through the ladder, the salmon faces the broad-jump waterfall.  The waterfall represents
one of the natural barriers the salmon must face going upstream.  Be sure the jumping distance
is challenging but realistic.  The two former turbine students will monitor the jump.  The
salmon must jump the entire breadth of the waterfall to be able to continue.  If the salmon fails
to make the jump, then it must return to the bottom of the fish ladder and come through again.

8. Above the falls, the two predators who started the simulations as the predators below the
turbines are now the last set of limiting factors faced by the salmon.  They represent bears –
one example of predatory wildlife.  Again, the predators must catch the salmon with both
hands.  If they do catch a salmon, they must then take the student they caught to become part
of the structure of the fish ladder.

9. The activity ends when all the salmon are gone
before the spawning ground is reached, or when
all surviving salmon reach the spawning ground.

10. Engage the students in a discussion.  Explore
topics such as:
• the apparent survival-mortality ratio of salmon
• the students' feelings through the activity
• the role of the barriers
• the role of the predatory wildlife and the

people fishing
• where the losses were greatest
• where the losses were least
• what the consequences would be if all the eggs deposited made the journey successfully
• what seemed realistic about this simulation and what did not

11. Ask the students to summarize what they have learned about the life cycle of salmon, the
salmon's migrations and limiting factors that affect salmon.  Make sure the students have a
clear working definition of limiting factors.  Encourage the students to make the
generalization that all animals – not just Pacific salmon – are affected by limiting factors.  Ask
the students to give examples.  They might mention availability of suitable food, water,
shelter, and space; disease; weather; predation; and changes in land use as well as other
human activities.



POST-ASSEMBLY ACTIVITY SUGGESTIONS

• As a class, make a mural-sized painting that shows the salmon's life cycle.  Label the
stages and corresponding habitat.  Older students can add adaptations and the hazards
the salmon might face along each stage of its journey.

• Have students create a play about the salmon’s journey and the obstacles and hazards it
overcomes to complete its life cycle.

• Have each student make a salmon-shaped book (instructions below, template on the
following page), color the cover, and write a story inside about a salmon’s journey.

• Participate in a service project that will help restore salmon populations on the Yuba
River.  (Contact SYRCL for seasonally-appropriate suggestions.)

To Make a Fish Book
Materials: Copy of salmon book template for each student; poster board or

construction paper; newsprint; crayons; scissors; glue; pencils.

1. Color the fish, then glue it onto poster board or construction paper and cut it out.
2. Cut a strip of newsprint 4 inches by 20 inches.  Measure one inch from each end

and mark a folding line.  Mark 5 more folding lines 3 inches apart.
3. Cut the fish in half just in front of its dorsal fin.  Fold the newsprint on the lines.

Glue one end of the newsprint to each side of the fish, so that the fish sections fit
back together with the newsprint folded up behind the fish.

4. With the newsprint folded, trim it with scissors so it is the same shape as the fish.
5. Write a story in the book about a salmon’s journey through its life.


