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Foreword


“What we sometimes forget is 
that changing the way people 
think is not just a matter of 
reaching people’s minds, but 
also touching their hearts.” 

David Guggenheim, Vice President, 
The Ocean Conservancy 

1Mark Hume, The Run of the River 
2 Pacific Salmon Bring It All Back Home, BioScience, 

November, 1997, pp. 657-660 
3 Water Stewardship: A Guide for Teachers, Students and 

Community Groups, 
Ministry of Environment, Lands and Parks, 1995. 

Why Salmon? 
“Long before the environmental stress on a river becomes obvious 
to most of us, it shows up in the fish. They are canaries in a mine 
– but canaries that cannot sing. We must pay attention to what 
the fish are telling us, and to the whispering voices of our rivers, 
for they are speaking about our future.”1 

“Because so many human activities have harmed Pacific salmon, 
a serious effort to save them will affect almost everyone in the 
Northwest”2 Education is key to this effort. 

This learning resource, which focusses on salmon, biology, and 
stewardship, encourages an ecological approach, integrating science 
with social studies. Knowledge of salmon biology and habitat are 
viewed as building blocks toward a stewardship ethic. Stewardship 
means “making informed decisions and taking appropriate actions 
to protect and conserve all plants and animals who share our 
planet.”3 And stewardship is one of the building blocks of a 
sustainable community where the economy, the environment and 
society are all taken into consideration when decisions are made. 
In short, this resource is about teaching kids how to “take care in 
our own lives so that salmon thrive!” 

Whether small or large, class projects based on salmon have 
the potential to engage students in stewardship and sustainability. 
Studying a local creek, raising salmon in an incubator, or touring a 
watershed, are just a few of the projects that your class or school 
can undertake to make a difference for salmon and for us all! 

Fisheries and Oceans 
Canada 
Salmonids in the Classroom is funded by the Habitat and 
Enhancement Branch (HEB), Pacific Region, Fisheries and Oceans 
Canada (DFO). DFO’s national vision is: 

“Safe, healthy, productive waters and aquatic ecosystems, for 
the benefit of present and future generations, by maintaining 
the highest possible standards of: service to Canadians; marine 
safety and environmental protection; scientific excellence; and 
conservation and sustainable resource use.” 
HEB is responsible for the protection and restoration of fish habitat, 
salmonid enhancement programs, integrated resource management 
planning, community involvement programs and public education. 
HEB also operates a large number of facilities, such as fishways, 
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“One of the most important 
vehicles we have for change on 
our planet is education. With 
the right teacher, learning about 
one’s natural environment while 
experiencing it can be a life-
changing event that forever 
alters one’s perspective and 
understanding. I suppose I am 
living proof.” 

David Guggenheim, Vice President, 
The Ocean Conservancy 

hatcheries and spawning channels. HEB is headquartered in 
Vancouver, with area offices and staff throughout the Pacific 
Region, which includes B.C. and the Yukon. 

How to Use This Book 
The foreword to this learning resource contains a table that lists 
seasonal activities for areas in B.C. and the Yukon. The foreword also 
contains tables of Integrated Resource Package (IRP) connections. 
The table of contents lists all of the units organized according to 
the salmon life cycle. Each unit has an introductory activity (use 
this for prior knowledge assessment) and at least one science-based 
activity. The wrap-up sections in each unit give teachers ideas for 
assessment, activities students can do at home and ways to tie the 
unit into salmon incubation if your class has an incubator. 

Utilizing the seasonal activities and IRP tables, a teacher can 
plan a unit that makes sense for their timetable and that relates 
to the resources available in their area. 

People and Connections 
That Can Help 
Teachers are encouraged to contact a DFO office in their community 
and to talk to their area education coordinator or community 
advisor. These people will tell you about other fun DFO learning 
resources, classroom presentations or teacher workshops that may 
be available in your area. If you cannot find an office in your area, 
phone the Regional Office in Vancouver and ask for a community 
directory or visit the website http://www.pac.dfo-mpo.gc.ca. 

Related Learning 
Resources 
Fisheries and Oceans Canada has a number of other learning 
resources. Contact the B.C. Teachers Federation (1-800
663-9163) and ask for a catalogue or visit their website at 
http://www.bctf.bc.ca. For more depth on any education resources 
related to marine and aquatic environments, refer to the Marine and 
Aquatic Educators Resource Guide, produced by DFO and distributed 
by BCTF Lesson Aids. 

Fisheries and Oceans Canada works cooperatively with other 
organizations involved in aquatic education, such as Wild B.C. Wild 
BC is a government-sponsored education program that produces a 
number of excellent resources on aquatic education. It is funded 
and administered by the Habitat Conservation Trust Fund. Call 1
800-387-9853 for more information on Wild B.C. 
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“Their lives are part of a great 
cycle – the migration of fry or 
smolts from freshwater streams 
to the ocean; the grand travels 
of silvery adults through the 
North Pacific; the arduous 
migration upstream to their 
natal stream reach; the battles 
and lovemaking of gaudily 
coloured distorted bodies on 
the spawning grounds; and the 
inevitable swift decay and death 
of the battered fish among the 
eggs of the generation to follow. 
All aspects of this cycle have 
stirred the human imagination.” 

Sydney, Richard and Robert Cannings, 
The World of Fresh Water 

Bringing It All Together 
for Assessment 
The following teaching strategies are suggested as a means of 
facilitating assessment. 

Beans, Fish and the IRPs 
Some of the activities in this learning resource (e.g., growing  
beans) may not seem at first to relate to fish. An effort was 
made to link this resouce  to as many prescribed learning outcomes 
as possible. Beans and fish facilitate the comparison of plant and 
animal life cycles. 

Learning Logs, Portfolios and Journals 
Throughout the manual, children are encouraged to note their 
learning through writing or drawing. At the end of the salmon 
study, students and their teachers can reflect on the learning by 
referring to the student learning logs, portfolios or journals. 
If your students find writing and drawing challenging, have them 
work in groups. Capitalize on the strengths of each child and create 
collaboratively. 

Murals and Mobiles 
The poster that accompanies this manual shows the life cycle of 
the Pacific salmon. Teachers are encouraged to create their own 
class’ creative depiction of the salmon life cycle, salmon habitat 
and human interactions with salmon in student-created murals, 
mobiles or watershed models. 

Make a Salmon Book 
By stapling together the student handouts for every unit, a book 
depicting the entire life cycle can be created for each student. 
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“The animals that eat carcasses 
poop along the streambanks and 
fertilize the soil.  It’s all tied 
together.  The whole riparian 
ecosystem depends on salmon 
carcasses.” 

“Pacific Salmon Bring It All Back Home,”

BioScience, 


November, 1997, pp. 657-660


Ethical Discussions 
Several of the activities in this manual involve growing plants or 
raising animals. Before beginning activities like this, set the ground 
rule for classroom conduct. Introduce the basic rule that we must 
respect all living things. 

It is likely that questions about the difference between ‘wild’, 
‘native’ and ‘’cultured’ will arise, but especially if your class wants 
to rear salmon or revegetate a streambank. If students want to 
raise salmon, talk to the area DFO education coordinator about 
where the eggs for your incubator will originate. DFO is trying to 
ensure that cultured juvenile salmon are returned to their home 
stream in most instances and children may not be able to release 
their salmon in the stream nearest to their school. If they want 
to revegetate a streambank talk to an area naturalist group first 
about what is native (i.e. grew and lived historically in the area) 
and either propagate native plant species or find a native plant 
nursery that sells native plants. 

The genetic diversity activity in the Intermediate Salmonids in 
the Classroom resource facilitates discussions about “wild”, “native” 
and “cultured”. Maintaining genetic diversity (the native flora and 
fauna) is like maintaining a strong web. When we break the links 
(with non-native or cultured species), the web of life weakens. 
Alert the children to the fact that raising fish in the classroom is a 
positive achievement but that, alone, it will not solve the overall 
decline of salmon populations. Point out that their classroom 
incubator project will be most effective if it is just one tool in a 
whole array of community activities aimed at conserving native fish 
populations. Invite representatives of a local Streamkeepers group 
into your classroom and have them talk about the importance of 
habitat and stewardship. 
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• • • • • • •
• • • • • • •

• • • •

• • • • • • • • • •

• • • • • • • • • •
• • • • • • •

• • • • • •

• • • •

• • •

• • •

• •

Relevance to Curriculum 
The following charts document the prescribed learning outcomes met by units in this resource. 

Primary IRP Prescribed Learning Outcomes 
Unit # 

1 2 3 4 5 6 7 8 9 10 11 

English Language Arts  (K – 1)

comprehend and respond (comprehension) • • • • • • • • • •

communicate ideas and information (knowledge of language) • • • • • • • • • • •

communicate ideas and information (composing & creating) • • • • • • • • • •

communicate ideas and information (improving communications) •
 • 
communicate ideas and information (presenting and valuing) 
self and society (working together) • • 
self and society (building community) • • • 

English Language Arts (2 – 3)

comprehend and respond (comprehension)

communicate ideas and information (knowledge of language) • • • • • • • • • • •

communicate ideas and information (composing & creating)

communicate ideas and information (presenting and valuing)

self and society (working together) • •


Social Studies (K – 1) 
society and culture • • 
environment • • 

Social Studies (2 – 3) 
environment • 

Math (K – 1)

statistics and Probability (data analysis)
 • 
shape and space (measurement) • 

Math (2 – 3)

statistics and probability (data analysis)
 • 
shape and space (measurement) • 
patterns and relationships 
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Primary Science IRP Prescribed Learning Outcomes 
Unit # 

1 2 3 4 5 6 7 8 9 10 11 

Science K–1: Applications of Science 
• safely carry out instructions and procedures • • • • • • • • •
   involving a small number of steps 
• collaborate with others in scientific investigations • • • • • • • • • 
• suggest possible interpretations for a set of observations • • • • • • • • • • 
• describe the similarities and differences  • • • •
 between simple objects 

• suggest questions for investigations • • 
• handle equipment and materials safely • • • • • • • 

Science K–1: Plant and Animal Characteristics 
• describe the characteristics of a variety of plants • • 
• collaborate with others in the care of a plant or animal* * • * * * * 
• describe the appearance and behaviour of a • • • • • • •
   variety of animals 
• determine the requirements of healthy plants  • • • • • • •
   and healthy animals 
• identify similarities and differences among animal species • • • • • 

Science K-1: Plant and Animal Life Cycles 
• identify the stages in the life cycle of a plant and  • • • • • • • • •
   of a pet or other animal 
• compare the life cycle of an animal hatched from an egg • •
   with one born from the mother 

Science 2–3: Applications of Science 
• conduct simple tests and describe observations • • • • • • • • • 
• formulate questions to guide observation and • •
   investigations 
• use a variety of measuring instruments to gather •
   accurate information 
• identify patterns and groupings to draw conclusions  • • • • • • • •
   from information 
• communicate scientific observations to peers, teachers,  • • • • • • • • • •
   and family 
• construct models to represent ideas or concepts • • • • • • • 
• describe the ways people in the community use science • • 
• use a variety of science equipment safely • • • • • • • • 

* Applicable for class using fish incubators 
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Primary Science IRP Prescribed Learning Outcomes, continued 
Unit # 

1 2 3 4 5 6 7 8 9 10 11 

Science 2–3: Plants in the Environment 
• demonstrate a knowledge of how plants take in 
   water, nutrients, and light 

• •

Science 2–3: Animals in the Environment 
• compare and contrast different types of animal life cycles 
• compare and contrast plant and animal life cycles 
• describe structures that enable animals to survive in  
   different environments 
• demonstrate a knowledge of what animals need to survive 
• explain how animals interact with each other 

• 
• 
• 

• • 

• 
• 
• 

• 

• 

• 
• 

• 

• 
• 

• 

• 
• 

• 
• 

• 

• 

• 
• 

• 

• 

•

• 
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Building 
Vocabulary 

and 
Knowledge 

Overview 
The class reviews what students know about salmon and 
prepares for activities to learn more. 

The Big Idea 
Students learn basic vocabulary necessary for studying salmon, 
and identify what they know, wonder and want to learn about 
salmon. 

Key words 
For definitions refer to “Appendix 8: Glossary”. 
Basic: salmon, fish, egg, alevin, fry, smolt, adult, spawner, 
life cycle 



KnowKnow,
Wonder,Wonder,
LearnLearn

Materials: 
• Copies of “Handout 1.1: Know, 

Wonder, Learn” for each student, 
blown up on a photocopier to the 
largest size possible 

• Chart paper and markers 
• Portfolios to collect and store 

materials related to salmon 

Time required: 
One lesson 

Level of conceptual difficulty: 
Simple 

Suggestions for assessment: 
Monitor students’ ideas and review 
their “Know, Wonder, Learn” pages to 
determine handout completion and 
students’ willingness to participate. 

• Divide a sheet of chart paper into three columns (or use 
three sheets) and label them “Know,” “Wonder” and “Learn.” 
Ask students to tell the class any facts they know about 
salmon, that is, things they know to be true. Ask the class 
if they agree with suggested facts. Write facts with which 
the class agrees in the column labelled ”Know.” Write 
statements with which the class does not agree in the 
column labelled “Wonder.” 

• Ask the class if anyone has any questions about salmon and 
its life cycle and habitat, and add any statements to the 
column labelled “Wonder.” Explain that the class will add to 
the “Learn” column later. 

• Give students copies of “Handout 1.1: Know, Wonder, Learn” 
and have them copy the information from the class chart to 
their page. You may alternatively wish to do this yourself 
and provide photocopies for younger students. 

• Store the charts in a salmon studies portfolio, or post them 
in the classroom. Refer to the charts periodically as students 
find out more information through their salmon studies. Ask 
students what they have learned to answer their questions 
and add their information in the column labelled “Learn.” 
Ask if they have new questions to add. 

• Have students begin gathering materials from the following 
units for their salmon portfolios, and add to them as they 
complete further activities. 
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BuildinBuilding
VocabularyVocabulary

Materials: 
• Labelled pictures of various plants, 

animals and fish for each group of 
students 

• Copies of “Handout 1.2: Salmon 
Words” for each group, cut into 
individual illustrations 

4 Notebook, learning log or portfolio to 
collect materials related to salmon 

4 Option: poster paper, glue and 
coloured pencils 

Note: Salmon puppets may be purchased 
from the British Columbia Teachers’ 
Federation by phoning 1-800-663-9163 

Time required: 
One lesson 

Level of conceptual difficulty: 
Simple 

Suggestions for assessment: 
Monitor students’ ideas and comments 
to ensure that they understand the 
meanings of basic salmon vocabulary. 

• Cut out and label pictures of various plants, animals and 
fish from “Handout 1.2: Salmon Words”, magazines or other 
sources. 

• Have students in groups sort labelled pictures into 
categories based on their own criteria. 

• Have the groups explain their categories to the class and 
identify any words they do not know. Provide a definition 
for unknown words (see Glossary), and make a salmon 
dictionary on a chart posted on the classroom wall. Continue 
to add words to the dictionary in the units that follow. 

• Have students select the pictures showing the salmon’s life 
cycle and predict what the topic will be about (e.g., egg, 
alevin, fry, smolt, adult, spawner). Encourage students to 
make a poster by putting the pictures into the life cycle 
sequence. 

• Explain that the Salmon Studies activities will look at how 
salmon are born, grow up and become adults. If appropriate, 
outline how you plan to present the class’ Salmon Studies 
through the year (see Foreword, page vii.) 

• Have students write their new words in a journal or learning 
log. 

• Optional: Have students make a poster of the salmon’s life 
cycle by pasting the pictures in the correct habitat, and in 
the correct sequence. Students may wish to further illustrate 
salmon habitat using coloured pencils. 
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BUILDING VOCABULARY AND KNOWLEDGE

WRAP-UP 
Evidence for unit 
assessment 
• Have students use the materials from this unit to 

begin a learning log to which they can refer and 
add in the following units. 

Language and Arts 
Integration 
• If possible, invite students from an older class to 

monitor and assist younger students in reading 
the unit fact sheets about salmon, carrying out 
experiments from the following units, and finding 
answers to questions asked by the younger 
students. 

•	 Have students use the cards from “Handout 
1.2: Salmon Words” to quiz each other 
on word recognition and spelling. 

• Have students paint salmon pictures they can 
use on the cover of a salmon portfolio, or to 
decorate the classroom or a bulletin board. 

• Read a short story to the class from the 
suggested resources about the salmon life 
cycle. Have students use the words they have 
discovered to write a story or poem about 
salmon. 

Home connections 
• Have students read their new salmon words to an 

adult and explain what the words mean. 

• Have students fill in “Appendix 4: Classroom 
Salmon Science News” and read it to an adult. 

Salmon Incubation

If you have a classroom salmon egg incubator, have students learn the names of its components, examine 
how it works and set it up for receiving salmon eggs. For assistance, refer to “People and Connection That 
Can Help” on page viii of the . 

	 Have students use a shoebox to create a model 
of an incubation tank. Have them draw or cut 
out pictures of the tank’s apparatus (filter, hoses, 
dechlorinator, etc.), then label and glue them 
into the model. Have the students add clean 
gravel to the box (or simulate gravel using foam 
chips or balls of paper). As you add eggs to the 
tank and watch them develop, have students use 
modelling clay to form eggs, alevins or fry and 
place them in the appropriate part of the box. 
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Handout 1.1 

know, Wonder, 


learn

  Use a photocopier to enlarge this page to the largest format available. 
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Handout 1.1 

know, Wonder, 

learn


Illustrations: Karen Uldall-Ekman
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Handout 1.2 

Salmon Words


salmon eggs fry 

alevin adults 

smolts spawners 
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life cycle 

and 


habitat


Overview 
The class reviews the life cycle of familiar plants and animals 
to identify their life cycles and to see how organisms relate to 
their environment at different stages in their life cycles. 

The Big Idea 
All living things have a life cycle that is related to their needs 
and their habitat. 

Key words 
For definitions refer to “Appendix 8: Glossary”. 
Basic: alevin, air, water, food, life, bean seed, egg, salmon, 
root, stem, leaf, life cycle, stage 



Background information


life cycles

Pacific salmon move through several distinct stages 
in their lives, as do all living things. Each generation 
begins a new generation and another set of life 
stages. We refer to this process as a life cycle. In 
salmon, each stage of the life cycle takes place in a 
specific habitat and has specific needs. 

The stages in the life of Pacific salmon are: 
•	 Eggs: In late fall, adult salmon deposit 

thousands of eggs in a redd, a gravel depression 
in a flowing stream or on a lake shoreline, and 
cover the eggs with more gravel. The eggs, 
always sensitive to temperature, are particularly 
sensitive to movement at this stage and need 
to remain undisturbed in the gravel. As cold, 
clean water containing oxygen flows through 
the gravel, an embryo develops in the fertilized 
egg, and after about one month eyes become 
visible. The embryo gets the food it needs 
from the yolk of the egg and oxygen from the 
water. Disturbances, such as changing water 
temperature, speed of water flow and polluted 
water or silt deposited on the stream or lake 
bed, can destroy the eggs.  In early spring, the 
surviving embryos break through the membrane 
of the egg and hatch out. They can move 
through the gravel, but they still face many 
threats: silt can still smother them, changes in 
water temperature or speed of water flow can be 
harmful, and predators catch many. 

•	 Alevins: (The A is pronounced either AY as 
in play, or AH as in cat.) Alevins are mobile 
embryos. The yolk sac is still attached and 
provides food for the alevin for two to three 
months as it continues to develop, hidden in 
the gravel. Alevins extract oxygen from the 
flowing water by using their gills. They can move 
through the gravel, but silt can still smother 
them. 

•	 Fry: Once the yolk sacs have been fully absorbed, 
the alevins leave the gravel to search for food. 
They emerge from the stream- or lakebed, 
usually in late spring, and swim to the surface. 
At the surface, they swallow air to inflate an 
internal swim bladder, which overcomes their 
natural body weight so they can achieve neutral 
buoyancy, allowing them to move easily up or 
down in the water. Salmon fry generally swim in 
a small territory and feed on whatever aquatic 
organisms drift through it. For protective 
colouring, they develop dark bars on their skin 
known as Parr marks, which disappear in the next 
stage of their lives. Depending on the species, 
they spend from a few days to a few years in 
their home stream or lake. At this stage, the 
fry learn to recognize their home, primarily by 
characteristic smells created in the water by 
rocks, plant life and other aquatic organisms. 

•	 Smolts: After their time in a stream or lake, 
salmon migrate downstream. When they reach 
the estuary where the river meets the ocean, 
they spend some time there as smolts, adapting 
to the salt water. Smolts gradually develop the 
ability to swallow salt water and expel the salt 
in their urine and through their gills. They also 
begin to form scales on their skin, giving them a 
silvery colour. Estuary life is abundant with food, 
so smolts can grow rapidly, but estuaries are also 
home to many predators, such as birds, reptiles 
and larger fish, and also to human development. 

•	 Adults: Salmon migrate into the ocean, where 
they grow to adulthood with silvery bellies 
and darker backs. Each species migrates to a 
particular part of the north Pacific coast, from 
California to the Gulf of Alaska, sometimes 
ranging thousands of kilometres. They eat 
smaller ocean fish and krill (tiny crustaceans), 
and grow to their mature weight. Predators 
include large fish, fish-eating birds, marine 
mammals and human fishers. After a time, 
varying from one to seven years, they return and 
congregate at the mouth of their river of origin. 
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_ _ _ _ _ _ _ _ _ _ _ Sockey Salmon
________________ Chum Salmon
........................... Chinook Salmon
__ . __ . __ . __ . _ Coho Salmon
__ __ __ __ __ __  Pink Salmon
.___..___..___..___ Steelhead Salmon

Salmon seem to use a variety of visual and 
magnetic clues to navigate the ocean, then rely 
mainly on their sense of smell to identify their 
home stream or lake. 

•	 Spawners: When they enter their river of 
origin in the fall and begin to travel upstream, 
salmon stop eating and their bodies begin to 
change. Using stored energy, they travel 30 
to 50 kilometres upstream per day, often past 
waterfalls and fallen obstacles. On the way, 
some become food for eagles, bears, otters and 
people. When they reach the area where they 

lived as fry, a female digs a redd with her tail 
and selects a mate. She deposits her eggs and 
the male releases his milt to fertilize them. The 
female then covers the eggs with fresh gravel 
and usually digs other redds for other males to 
fertilize. While a single coho salmon produces 
about one thousand eggs, other species can 
produce several thousand. Both male and female 
die within a few days of laying the eggs. Their 
carcasses contribute essential nutrients that 
fertilize the rearing area for the next generation 
of fry. 

Sockeye Salmon
Chum Salmon
Chinook Salmon
Coho Salmon
Pink Salmon
Steelhead Salmon
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LifeLife
CyclesCycles

Materials: 
• Large pictures of a baby, a child, a 

youth, an adult and a senior 
• Copies of “Handout 2.1: Life Cycles” 

for each student 
• Salmon Life Cycle poster 
• Egg to Fry Display 
• Option: Copies of “Handout 1.2: 

Salmon Words” for each group, cut 
into individual illustrations 

• Art supplies 

Time required: 
One or two lessons 

Level of conceptual difficulty 
Simple 

Suggestions for assessment: 
Monitor students’ discussion and 
drawings to ensure that they can show 
that plants and animals go through a 
life cycle in orderly stages. 

INTRODUCTION 
• With the class, sort pictures showing the stages in the life 

cycle of a person into chronological order. 

DISCUSSION 
• Discuss with the class the stages in the life cycle of a 

person. Draw the stages in a circular diagram as you discuss 
them. If necessary, prompt students with questions such as: 

• What happens when a baby grows older? 
He or she becomes a young child. 

• What happens when a child grows up? 
He or she becomes a teenager or an adult. 

• What happens when an adult gets old? 
He or she gets old and dies. 

• Where does a baby come from? 
From adult parents. 

• Have the class describe how other animals and plants with 
which they are familiar go through a similar life cycle, e.g., 
birds, pets, beans. 

EXPLANATION 
• Explain that salmon are a kind of fish that lives in many 

local streams and lakes. Use “Handout 2.1: Life Cycles” 
or the Salmon Life Cycle Poster (or the illustrations from 
“Handout 1.2: Salmon Words”) to show that salmon have a 
life cycle like other animals. Have students look at the Egg-
to-Fry Display and observe the first stages in the life cycle 
of a salmon. 

• Explain that all living things have a life cycle, and have 
students compare the stages of a salmon’s life cycle with 
the stages of a human or other animal they know. 

SUMMATION 
• Have students go to the library and find a reference on an 

animal of their choice. Have them draw or paint the stages 
in the life cycle of their chosen animal. 
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LifeCyclLifeCycle
ofo af a

BeanBean
The stages of life in Pacific salmon 
form broad parallels with those of other 
plants and animals, including humans. 
By studying the stages in a plant that 
students can grow, or stages of growth in 
their own family members, students can 
identify broad parallels in the life cycle of 
all living things and begin to understand 
their significance. However, the emphasis 
should be on drawing parallels with the 
salmon’s life cycle. Teachers who have 
access to a classroom salmon incubator 
can follow the actual development of 
salmon eggs in the tank. 

Materials: 
For each group of students: 
• One or more bean seeds 
• A paper towel 
• A zip-lock bag 
• Water 
• Rulers 
• Copies of “Appendix 2: Daily 

Observations” for each student 
• Graph paper 
• Writing supplies 
• Salmon Life Cycle poster 

INTRODUCTION 
• Explain that salmon go through life cycle stages like all 

other animals and plants. In this activity, students will grow 
a bean seed because it grows in stages like a salmon and 
other animals. 

EXPERIMENT 
• Have students observe, measure and describe bean seeds, 

and record their observations. 

• Have students predict what will happen if the beans are 
kept moist for several days. 

• Have students in groups grow a bean seed between sheets 
of damp paper towelling in a half open zip-lock bag (or by 
placing them in a clear plastic cup filled with soil, next to 
the side of the cup where students can watch the beans 
grow). Have them moisten the paper regularly and keep it in 
an even-temperature location, out of direct sunlight. 

• Have students carefully observe the bean each day, and use 
“Appendix 2: Daily Observations” to describe, draw, measure 
or graph the changes as the bean grows. 

DISCUSSION 
• Have students compare the growing beans with their 

original observations and their predictions. Ask students 
to suggest reasons for any differences between their 
observations and their predictions. Ask if anyone can 
describe what would happen to the bean if it were able to 
continue growing naturally. If necessary, prompt them with 
questions such as: 

• How big does a bean plant get if it grows in a garden? 
One metre or more. 

• What parts does a bean plant grow in a garden? 
Roots, stem, leaves, flowers, pods, beans. 

• What does a bean plant need to grow? 
Soil, water, light. 

• How does a bean plant grow new seeds? 
The grown plant makes seeds in a pod. 

14 SALMONIDS IN THE CLASSROOM: PRIMARY 
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Time required: 
Two lessons, observation time over 
several weeks and a follow-up lesson 

Level of conceptual difficulty: 
Simple; young students will need a 
buddy to help with measurements and 
recording 

Suggestions for assessment: 
Review the charts the students make to 
ensure that they can identify various 
stages in the life of plants and animals, 
including salmon. 

•	 What are the steps in the life cycle of a bean? 
It is a seed, it grows roots, it grows above the soil, it 
grows leaves and stems, it grows new seeds, etc. 

SUMMATION 
•	 Outline and diagram the stages of a bean seed’s life. 

Seed, seedling, growing plant, adult. 

•	 Review and diagram the stages of a person’s life. 
Baby, child, youth, adult, senior. 

•	 Review and diagram the stages of a salmon’s life. 
Egg, alevin, fry, smolt, adult, spawner. 

• Make a chart with the class listing the stages in the growth 
of a bean seed, a person and a salmon. Have students 
compare the growth of a bean seed and a person with 
the life cycle of a salmon as they see it in the poster. If 
necessary, prompt them with questions such as: 

•	 Where on the poster do you see something like the bean 
seed? 
The egg. 

•	 How is the egg like a bean seed? 
Something grows from it. 

•	 What grows out of the egg? 
Baby salmon. 

•	 What does the baby fish grow into? 
An adult salmon. 

•	 Where does the salmon egg come from? 
The adult lays the eggs. 

UNIT 2: Life Cycle and Habitat  15 



UNIT 2: Life Cycle and Habitat  17

LifeLife
CyclCycle
NeedsNeeds

Materials: 
4 Salmon Life Cycle poster 
4 Egg-to-Fry Display 
• Writing supplies 

Time required: 
One lesson 

Level of conceptual difficulty: 
Simple to moderate 

Suggestions for assessment: 
Review students’ lists and categories to 
ensure that they can identify the needs 
of various organisms, including, water, 
food, shelter and air. 

INTRODUCTION 
• As a whole class, have the students make a list of things 

that people need to survive. With older students, ask them 
to describe how they get the things they need. Write their 
suggestions on a chart labelled “People need.” If necessary, 
prompt them with questions such as: 

• What do people need to breathe? 
Air. 

• What do people need to eat and drink? 
Food and water. 

• What do people need to stay safe and healthy? 
They live in houses and wear clothes. 

• Have students find a place in the classroom where they can 
sit or stand without bumping into anyone or anything else. 
Ask students to crouch into a ball, as though they were 
bean seeds. While they are in this position, ask the students 
to share with the class things that a bean needs to survive. 
Each time a student provides a correct answer, instruct them 
to “grow” a little more, until they eventually come to full 
standing. If necessary, prompt them with questions such as: 

• What does a bean need to drink? 
Water. 

• What does a bean need for food? 
Nutrients from the soil, water, sunlight. 

• What does a bean need to breathe? 
Air. 

• What does a bean need to stay safe and healthy? 
A secure place to grow. 

• Once students are back in their seats, write their 
suggestions on a chart labelled “Beans need.” 
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RESEARCH/DISCUSSION 
• Have the Egg-to-Fry display, the Salmon Life Cycle poster 

and, if applicable, the incubation tank set up in three 
different stations in the room. Divide the class into three 
groups and have each group move to one of the stations. 
Ask them to reflect silently on what salmon need to survive. 
After a few minutes have passed, instruct them to move to 
the next station and do the same until they have visited 
each station in the room. 

• Once students are back in their seats, write their 
suggestions on a chart labelled “Salmon need.” If necessary, 
prompt them with questions such as: 

• What do salmon need to breathe? 
Air in the water. 

• What do salmon need to eat and drink? 
Water and food such as insects and tiny water animals. 

• What do salmon need to stay safe and healthy? 
They live in clear streams, lakes and oceans. 

• Have the class identify similar elements from the three lists, 
put them in categories (e.g., food, shelter) and name each 
category. With younger students, have them cut the words 
out of a piece of paper, then talk about and sort the words. 

SUMMATION 
<  Have students write one or more sentences (or draw a 

picture) describing each category. 
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changinchanging
environmentenvironment

This experiment demonstrates that 
if beans’ needs are not met in their 
environment, they grow poorly or die. It 
leads to a discussion about meeting the 
basic needs of salmon. You may wish to 
do this activity in association with the 
Salmon Habitat Studies in Unit 11. 

Materials: 
• Two or more bean seeds for each 

group of students 
•	 Blotting paper 
•	 Water 
•	 Rulers 
• Copies of “Appendix 3: Comparison 

Chart” for each student 
•	 Graph paper 
•	 Writing supplies 
•	 Salmon Life Cycle poster 

Time required: 
Two lessons, observation time over 
several weeks, and a follow-up lesson 

Level of conceptual difficulty: 
Moderate; young students will need a 
buddy to help with measurements and 
recording 

INTRODUCTION 
• Ask students what a bean needs to survive and what would 

happen if the bean seeds did not get enough of the things 
they needed to survive. With older students, ask how they 
could test in class what would happen if a bean did not get 
the things it needed. 

EXPERIMENT 
• Have students suggest various environments to compare how 

a bean grows with and without the elements it needs to 
survive, e.g., with light/without light, with water/without 
water, with air/without air (in a sealed plastic bag). 

• As a demonstration, grow bean seeds, one with and one 
without one of the elements they identified. Have students 
carefully observe the bean seeds each day and describe, 
measure and graph what happens in each environment. 

• Have students use “Appendix 3: Comparison Chart” to 
compare each of the growing beans. Ask older students to 
suggest explanations for any differences they observe or 
explanations as to why differences they predicted are not 
visible. 

RESEARCH/DISCUSSION 
• Have students list and compare what salmon, humans and 

other species need to survive, and use the Salmon Life Cycle 
poster to infer what they think would happen to a salmon if 
elements of its environment were removed (or damaged). If 
necessary, prompt them with questions such as: 

•	 What would happen to humans and other species if all 
the water in streams and lakes dried up? 
Humans and other species would not have water to drink 
and would die. 

•	 What would happen if the water in a salmon stream or 
lake dried up? 
Salmon and their eggs would die. 
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Suggestions for assessment: 
Monitor class discussions and charts to 
ensure that students can identify things 
salmon need to survive, including a 
running stream, ocean, gravel and food. 

• What would happen to humans and other species if all 
the water in streams and lakes were very muddy? 
Without clean water, swimming and other recreation 
would be less enjoyable. Though the water may still be 
potable, it’s possible that humans and other species could 
become sick and/or die. 

• What would happen if the water in a salmon stream or 
lake became very muddy? 
Salmon and their eggs would smother. 

• What would happen if the water in a salmon stream or 
lake was not shaded? 
It would warm the water and could harm salmon and 
their eggs. 

• What would happen if you were swimming in a stream 
and the water flowed too fast? 
You could get carried away by the current. 

• What would happen if stream water flowed too fast? 
Stream banks would erode. Eggs, young salmon, gravel 
and foods might be washed away. 

• What would happen if streams were straightened or 
wetlands were filled in? 
Growing salmon lose important sites that give them 
shelter and allow them to grow safely. 

SUMMATION 
• Have students suggest ways to protect the things salmon 

need to grow well. 
Maintain fresh water flow, avoid pollution, avoid disturbing 
salmon streams, protect streamside vegetation and pools of 
calm water. 
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life cycle and habitat


WRAP-UP 

Review: 
• Signs of life cycle stages, e.g., birth, baby, child, 

adult, aged adult, death 

• Draw a large circle on the chalkboard and ask 
students to write or draw the stages in the life 
of a plant or animal. 

• Point out that all living things go though a 
cycle of being born, growing up, having young, 
growing old and dying. 

• Have students move in a circle through the 
classroom or gym, acting out the stages in the 
life of a plant or animal, then returning to the 
beginning of the circle. 

Evidence for Unit 
Assessment 
• Have students make a painting or drawing about 

the life cycle of a salmon and describe what it 
shows about what salmon need to survive. 

• Have students put pictures from the life cycle of 
a plant, a human and a salmon in correct order 
and explain why the order is correct. 

• Have students complete a stem sentence such as 
“One thing I learned about life cycles is that…” 

• Have students add their materials to their 
learning log and write a sentence explaining 
what they learned. 

Language and Arts 
Integration 
• Have students cut out cards with pictures 

labelled with the stages of a salmon’s life and 
play matching and memory recognition games to 
reinforce their knowledge of the language, e.g., 
have students match cards with labels against 
cards with illustrations, or have students turn 
over an illustration card to read the label on the 
reverse side. 

• Have students divide a paper plate into sections 
and draw in each section a stage in the life cycle 
of a plant or animal. 

Home Connections 
• Have students describe and act out the life cycle 

of a plant or animal for an adult and compare it 
with the life cycle of their family. 

• Have students fill in “Appendix 4: Classroom 
Salmon Science News” and read it to an adult. 
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Handout 2.1 

Salmon Life Cycle
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A plant grows from a seed. A plant grows 
roots, a stem and leaves. When plants get 
big, they form flowers and seeds. Seeds 
grow into new plants. 

A salmon grows from an egg. It grows 
fins, a head and a tail. The salmon 
leaves the stream or lake where it grew 

up. When it grows enough, the salmon 
returns. It lays more eggs. More salmon 
grow from the eggs. 

All living things have a life cycle. First they 
are born. Then they grow up. They have 
seeds or eggs or babies. Finally they die. 
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Bean Life Cycle
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SALMON

ANatOMY


Overview 
The class identifies the body parts of a fish and compares them 
to human body parts. They see how fish shape, skin, scales and 
gills help salmon live in water. 

The Big Idea 
Fish, which are physically different from human beings, are 
suited to their watery environment. 

Key Words 
For definitions refer to “Appendix 8: Glossary”. 
Basic: head, mouth, eyes, nostrils, gills, body, fins, tail, skin, 
scales 
Advanced: pectoral, pelvic, dorsal, anal, adipose, lateral line 



Background information


salmon anatomy

Only some of the animals that live in water are fish. 
All fish have four things in common: 
• a flexible backbone, 
• cold blood, 
• fins, and 
• gills. 

Other animals that live in water have only some 
of these characteristics. For example, whales have 
flexible backbones, but their blood is warm and they 
use lungs to breathe. Frogs have flexible backbones 
and cold blood, but they breathe with lungs. 

Fish are usually torpedo-shaped, although they 
may be long and slender, short and stocky, or even 
balloon-shaped. The shape allows the fish to move 
easily through water with the least amount of 
energy. Whatever their shape, all fish have a head, a 
body and a tail. 

The fish’s head contains eyes, ears, mouth, teeth, 
nostrils and gills. To breathe, fish take water into 
their mouth, then close their mouth and push the 
water out through their gills. The gills are full of 
blood vessels that absorb oxygen dissolved in the 
water as it passes through the gill openings. Fish 
can use their nostrils to smell scents in the water 
and to recognize the scent of their home stream. 

Salmon have six bony fins on their body, which 
they use mainly for balance and steering: 
• two pectoral fins near the head, 
• two pelvic fins on the belly, 
• an anal fin behind the belly, and 
• a dorsal fin on the centre of the back. 

Salmon also have an adipose fin, a small fatty fin 
on the back just in front of the tail, with no known use. 

The tail, also known as the caudal fin, helps 
the fish keep balance, and pushes the fish forward 
through the water. Female salmon also use the tail 
to dig the redd in which they lay their eggs. 

Like most fish, salmon have a line of special cells 
along each side of their bodies. The cells, known as 
the lateral line, are extremely sensitive to pressure, 
and help fish sense movements and objects in the 
water. 

Scales and skin cover the body of most fish, 
including salmon. Scales are small hard plates like 
fingernails, but they overlap like shingles on a roof 
and protect the fish from predators, as well as from 
bruising. Scales begin to grow when the salmon 
are very young, and show annual growth rings, like 
trees. If scales are knocked off, salmon can grow new 
scales. Salmon and many other fish also have a slime 
layer that makes them slippery and protects them 
from disease organisms in the water. 
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External anatomy (female)


Anal Fin

Caudal Fin
Adipose Fin

Dorsal Fin

Pectoral FinLateral Line

Gill Cover

Pelvic Fin

Vent

Internal anatomy (male)


Testes (male)

Brain

Kidney

Spinal Cord

Swim Bladder
Gill Rakers

Heart
Pyloric CaecaStomachSpleenIntestine

Urinary Bladder

Vent
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(cut open) (cut open) (cut open) Liver


To Fish Have (a) People Have (a) 

Eat Mouth Mouth 

See Eyes Eyes 

Breathe Gills Nose 

Hear Sounds Ears 

Turn their heads Neck 

Hold the body Backbone Backbone 

Hold things Arms and Hands 

Walk Legs and Feet 

Swim up and down Fins 

Swim forward Tail 

Cover their body Skin Skin 

Sense pressure and vibration Scales and slime Hair 
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PartsParts
ofo af a

FishFish
Materials: 
4 Option: a classroom plant such as a 

bean plant 
4 Option: a fresh or frozen salmon 
• Writing supplies 
• Copies of “Handout 3.1: Parts of a 

Salmon” for each student 
• Poster showing parts of a fish 

Time required: 
Two lessons 

Level of conceptual difficulty: 
Simple 

Suggestions for assessment: 
Monitor student discussion in making 
the Venn diagram to ensure that they 
recognize that salmon have features 
in common with people (e.g., ears, 
eyes, noses) but that they do not share 
others, such as fins and tails. 

INTRODUCTION 
• Option: Have students identify the parts of a plant and 

describe what each part does. 
The stem holds up the plant, the leaves collect sunlight and 
make food, the roots hold the plant in the ground and collect 
moisture, etc. 

• Option: Have students identify the parts of a human and 
describe what each part does. 
The legs hold people up and let people move, arms let people 
hold things, the mouth lets people eat, etc. 

RESEARCH/DISCUSSION 
• Have the class use a poster of a salmon (or a fresh or frozen 

salmon) to identify the external body parts, i.e., head, 
mouth, eyes, nostril, gills, body, lateral line, fins (pectoral, 
pelvic, dorsal, anal, adipose), tail, skin, scales. Have 
students make and label their own drawing of a fish (or 
place labels on the outline drawing in “Handout 3.1: Parts 
of a Salmon”). 

• Option: Some independent education suppliers, education 
supply stores and science education catalogues carry 
cloth fish, 3-D models and posters that could help you to 
introduce the external (and internal) body parts. 

Note: If you wish to teach your students the internal 
features of a salmon, refer to “Dissecting a Salmon” on page 
69 of the activity section of “Unit 4: The Salmon Spawner” 
in Salmonids in the Classroom: Intermediate. 

SUMMATION 
• Make a list or Venn diagram of overlapping circles with the 

class to identify features in fish and humans that are similar 
and different. (See chart in Background Information.) 
Both have ears, eyes and noses, but fish have a lateral line, 
fins, tails, scales and they use gills to breathe, while people 
have a neck, arms, legs and hair and breathe air. 

• Option: Have older students make a chart comparing the 
functions of the body parts of fish and humans. (See chart 
in Background Information.) 
To move, people use legs, fish use tails; to breathe, people 
use noses, fish use mouth and gills; etc. 
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FishFish
ShapeShape

This experiment demonstrates that 
a salmon’s shape helps it live in its 
environment. 

Materials: 
•	 Modelling clay 
•	 Basin of water 
• Long sticks (such as knitting needles 

or chopsticks) 
• Copies of “Appendix 1: Observation 

Page” for each student 

Time required: 
One lesson 

Level of conceptual difficulty: 
Simple 

Suggestions for assessment: 
Review students’ drawings and 
conclusions from the experiment to 
ensure that they can identify “fish 
shape” and recognize that the shape 
helps fish move easily through water. 

INTRODUCTION 
• Ask students to describe or draw the shape of a salmon. Ask 

if all salmon are shaped the same, and if all fish are shaped 
the same. 
Point out that all salmon have the same shape. Most fish 
have a narrow nose, a wider body and a narrow tail, but 
some are long and thin, while others are flat, and a few are 
rounder. 

EXPERIMENT 
• Have students use modelling clay to make a fish-shape 10 

to 15 cm long, and to make objects of various other shapes, 
e.g., flat, round, square, human. 

• Have students put a stick in the shapes they made, and 
gently move them through a basin of water. 

• Have the class observe how different objects move in the 
water, and record their observations on a chart or chalkboard. 
If necessary, prompt them with questions such as: 

•	 What shape makes the fewest ripples when it moves? 
What makes the most? 

•	 What shape takes the least force to move? What takes 
the most? 

•	 What shape moves the quickest? What moves the 
slowest? 

•	 Do the shapes move the same backwards or sideways as 
they do forward? 

DISCUSSION 
• Ask students to suggest the reasons a fish shape is best for 

a salmon. 
The slender shape that narrows in the front lets the salmon 
swim forward quickly with little energy, so it does not tire 
quickly. 

SUMMATION 
• Have students use “Appendix 1: Observation Page” to draw 

the fish shape experiment and write the class’ conclusions. 
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ScalesScales
ana dnd

SkinSkin
Materials: 
• Poster/illustration showing scales on 

a salmon 
• Copies of “Handout 3.2: Salmon 

Scales” for each student 
•	 Writing materials 

Time required: 
Two lessons 

Level of conceptual difficulty: 
Simple 

Suggestions for assessment: 
Review students’ reports on scales to 
ensure that they can identify facts 
about scales, such as their shape, 
hardness and location. 

INTRODUCTION 
<  Ask students where on their bodies they have hard coverings 

that protect their skin. 
Fingernails and toenails. 

<  Have students list words that describe their nails. 
Hard, rounded, small, growing, smooth, multi-coloured, etc. 

<  Have them list words that describe their skin. 
Soft, covers the whole body, has feeling, different colours, 
wrinkly, etc. 

EXPERIMENT 
• Have students use a pencil or similar object to press gently 

on a fingernail, and then press gently on the skin of a 
finger. Ask them to compare the two. If necessary, prompt 
them with questions such as: 

•	 Which surface is hardest? 
The nail. 

•	 Through which surface do you feel the most? 
The skin. 

•	 Which surface is the most flexible? 
The skin. 

• Which surface protects best from cuts and scrapes? 
The nail. 

•	 What would be good or bad about having a skin covered 
with fingernail material? 
It would be very strong, but also very stiff and hard to 
feel through. 
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DISCUSSION 
• Point out the scales on the illustration of the fish and ask 

students to compare scales with human nails. If necessary, 
prompt them with questions such as: 

• Where do you see scales on the salmon? 
They cover the whole body except the eyes, fins, 
head and lips. 

• What pattern do the scales form? 
They overlap in rows or curves. 

• How many scales does a salmon have? 
Hundreds or thousands. 

• What colour are the scales? 
Scales are clear but can look like they are many colours 
because they allow the colour of the skin below to show 
through. 

• What shape are the scales? 
They are not perfectly round. 

• Why don’t scales make salmon very stiff? 
They have many small scales attached to their skin, so 
the scales can all move when the salmon’s body moves. 

SUMMATION 
• Give students a copy of “Handout 3.2: Salmon Scales” and 

have them read it in groups or pairs. 

• Have students use the handout and the class discussion 
to make a simple web or write a report describing three 
important facts about salmon scales. 
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GillsGills
ana dnd

LungsLungs
This experiment models how fish gills 
extract substances from water as the 
water passes across them. It leads to a 
discussion of how salmon extract oxygen 
from water, and the need for clean 
stream or lake water. 

Materials: 
• A clear jar with a lid 
• A basin 
• Board or similar object 
• Water 
• Food colouring 
• White paper towels 
• Copies of “Appendix 1: Observation 

Page” for each student 

Time required: 
One lesson 

Level of conceptual difficulty: 
Advanced 

Suggestions for assessment: 
Review students’ drawings and 
conclusions from the fish gills 
demonstration to ensure that they can 
explain that fish extract air from water. 

INTRODUCTION 
• Ask students to describe how they breathe and to explain 

whether or not they could breathe under water. 

• If the class has an aquarium, have them look at the 
opening of the fish’s mouth and gills. Ask how they think 
fish breathe under water, and explain that the following 
demonstration will show them how. 

EXPERIMENT 
• Show the class a jar of water, and explain that most water 

has some air mixed into it. Shake the jar vigorously and 
have them look at the bubbles of air as they float to 
the top. Explain that, although most of the air bubbles 
disappear, many tiny ones remain in the water. 

• Explain that, because it is too hard to see air in the water, 
you will use some colouring for this experiment. Add several 
drops of food colouring to the water. 

<  Line a board with a white paper towel and slowly pour the 
coloured water across the towel. Ask students to describe 
what happens to the colouring. 
Some colour passes along with the water, and some stays 
behind in the towel. 

<  Ask students to imagine that the colour in the water is air 
and that the towel is a fish’s gills. Have them suggest how 
fish might get air from water. 
Fish move water through their gills and absorb air from the 
water as it passes along the gills. They take a mouthful of 
water, close their mouth, then push the water out through 
the gills in their throat. The gills are made up of rows of very 
fine folds of tissue similar to skin. The salmon absorb the air 
through these special gill cells. 
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DISCUSSION 
<  Ask students to describe what would happen to fish in silty 

or polluted water. 
Their gills could get irritated, making it difficult to breathe. 

• Option: Have older students create a model of a fish’s 
breathing by drawing an outline of a fish on a strong plastic 
bag, with the mouth at the open end of the bag. Have them 
cut a small opening for gills and tape a paper towel to the 
opening to represent gills. Have them take dyed water into 
the “mouth” of the model fish, push it out through the 
“gills” and note what happens to the dye. 

SUMMATION 
• Have the students use “Appendix 1: Observation Page” to 

draw the demonstration and write their conclusions. 
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salmon smolts


WRAP-UP 

REVIEW: 
• Materials: chalkboard or chart paper 

• Draw a large outline of a salmon on the 
chalkboard or chart paper. Have the class locate 
and label, or draw on the outline, each of the 
following parts: head, mouth, eyes, nostrils, 
gills, body, lateral line, fins (pectoral, pelvic, 
dorsal, anal, adipose), tail, skin, scales. 

• Explain that some of the salmon’s body parts are 
like human body parts, but salmon have parts 
that humans do not, and each part helps salmon 
live in the streams and oceans. 

Evidence for Unit 
Assessment 
• Have students make a painting or drawing of a 

salmon and label its parts. 

• Have students fill in answers to a chart 
comparing human and fish functions: e.g., 
People use _____ to move; fish use ______; 
People use _____ to breathe; fish use _____; 
People use _____ to see; fish use _____; 
People use _____ to eat; fish use _____. 

• Have students complete a stem sentence, such 
as, “I used to think… about salmon but now 
I know that…” or, “One thing I learned about 
salmon is that…” 

• Have students add their materials to their 
learning log and write a sentence explaining 
what they learned. 

Language and Arts 
Integration 
• Dissect an adult salmon, using the dissection 

guide on page 69 of Salmonids in the Classroom: 
Intermediate to identify the external parts of the 
fish and their functions. 

• Have students form a model salmon using 
modelling clay, and attach sequins and/or foil to 
it in overlapping patterns to represent scales. 

Home Connections 
• Have students show an adult an outline drawing 

of a fish, name its parts and identify the parts 
that are like parts of a human. 

• Have students fill in “Appendix 4: Classroom 
Salmon Science News” and read it to an adult. 
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Handout 3.1


PaRTS OF A sALMON


nostrils 

mouth 

dorsal fin
adipose fin tail

anal fin

pelvic finspectoral fins

eyes

gills

Fins — help salmon turn and balance Nostrils — let salmon smell water 
Tail — moves salmon forward Mouth — let salmon eat and breathe 
Eyes — let salmon see Gills — extract air from water 
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Handout 3.2 

SaLMON sCALES
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Scales are small plates that cover the 
body of salmon. The scales are attached 
to the skin of the salmon in many rows. 
They are made of hard, stiff material, like 
your fingernails. 

Scales are oval-shaped. They overlap and 
partly cover each other. The part you see 
looks like a small fan. 

Fish scales can look silver, red, green or 
any colour. But scales have no colour. The 
colour of the skin below shows through 
the scales. 

Scales protect the body of the fish. 
They let salmon slide over rocks or logs 
without getting hurt. They are hard for 
birds or animals to grab. 

Scales grow a little every year. Each 
year, a line forms in the scale. With a 
microscope, you can see the lines. If you 
count the lines, you can tell how old the 
salmon is. 
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SALMON

EGGS


Overview 
The class examines the parts of a bean seed and a chicken egg, 
and compares them to a salmon egg. They use the poster and an 
information sheet, and make a model of a redd to identify what 
salmon eggs need to survive. 

The Big Idea 
The egg contains a developing salmon. It needs certain 
elements in a protected environment to survive. 

Key words 
For definitions refer to “Appendix 8: Glossary”. 
Basic: redd, yolk, egg white, hatch, gravel, shell, stream, 
oxygen 



Background information


THE EGG 
When adult salmon return upstream to spawn, each 
female lays from 2,000 to 2,500 spherical, pinky-
orange eggs, which are about 6 to 9 mm in diameter. 
Instead of a hard shell like a chicken, each egg has 
a soft, transparent membrane for its outside surface. 
This surface offers little protection against predators 
or other disturbances, so the female covers the eggs 
with gravel in a rocky stream- or lakebed nest called 
a redd. 

The redd is a shallow depression in the gravel, 
about one to three metres long and one to two 
metres wide. The female chooses a site in a stream 
with a high flow of fresh water or near a lakeshore 
where waves keep the water fresh. Salmon prefer 
gravel with stones averaging 12 to 15 cm and a 
water depth of 15 to 30 cm. 

Salmon eggs are very sensitive - only one in 10 
survives to hatch. In the first days, even a slight 
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disturbance of the stream- or lakebed can be fatal. Changes in 
water level or temperature can kill the eggs. Predators such as 
birds, bears and racoons feed on the eggs if they can find them, 
and flooding, pollution and disease also destroy eggs. 

The salmon embryo begins to develop inside the egg, 
growing cells and gradually forming distinct organs. Because 
they are cold-blooded, the rate at which fish develop 
depends on the outside temperature. The ideal temperature 
for salmon eggs is from 5-10˚C. Eggs develop more slowly at 
lower temperatures. In average temperatures, the embryonic 
development takes place at the following rate:

  After 7 to 10 days....... head and body begin to form


  After about 1 month.... eyes begin to appear


  After about 2 months ....embryo begins to move inside the egg

  After about 3 months .. embryo hatches from the shell 

Inside the egg, the developing embryo feeds from its yolk sac 
and obtains oxygen through the egg membrane, through which 
the oxygen passes from the running water flowing through the 
gravel of the stream or lakebed. The eggs can smother if the 
gravel is covered with silt, or if the water flows too slowly and 
stagnates. 

As development progresses, the embryo begins to move and 
wiggle around. Scientists believe that, when the embryo can no 
longer get enough oxygen through the egg wall, it releases an 
enzyme that weakens the membrane. The embryo then breaks 
through the membrane and wiggles out. It lives the next stage 
of its life in the gravel as an alevin. 
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WhereDoWhereDo

EggEggs
ComeFrom?ComeFrom?

Materials: 
• Egg-to-Fry Display 
• Copies of “Handout 4.1: Salmon 

Eggs” for each student 
• Salmon Life Cycle poster 
• Bean seedlings (if available) 

Time required: 
One lesson 

Level of conceptual difficulty: 
Simple 

Suggestions for assessment: 
Monitor the students’ discussion of the 
Salmon Life Cycle poster and review 
their statements to ensure that they 
know what a redd is and that salmon 
hatch from eggs to begin their life cycle. 

RESEARCH/DISCUSSION 
• Have the class look at the Egg-to-Fry display and the 

Salmon Life Cycle poster. Draw their attention to the part 
about the egg. Ask students to explain what the poster 
shows about where salmon eggs come from. 
Spawning salmon lay the eggs in a redd, a nest-like 
depression in the stream- or lakebed. 

• Have students compare a salmon egg to the growing bean. 
Both are small spheres from which a new organism grows, but 
salmon hatch and move around, while beans continue to grow 
from the seed in one place. 

SUMMATION 
• Read “Handout 4.1: Salmon Eggs” or have students use 

the handout to research the egg stage. Have students, in 
groups, write three important things about salmon eggs. 

• Option: Remind students how the bean in Unit One grew 
into a bean plant. Ask them to describe what the bean 
looked like initially and how it changed as time went by. 
If the bean seedlings are available, have students describe 
what the bean seed looks like. 
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PartsParts
of anof an
EgE ggg

This experiment exposes the basic structure 
of a seed and an egg, and allows students to 
identify and draw parallels between the parts. 

Materials: 
• One or more hard-cooked or raw 

chicken eggs (Note: The embryo disk 
is more easily visible in a raw egg, 
but students must be cautioned not 
to touch raw egg without thoroughly 
washing their hands after touching.) 

•	 Knife or other tools to dissect the egg 
•	 Egg-to-Fry display 
• Option: Soaked lima beans for each 

student 
• Copies of “Handout 4.2: Salmon and 

Chicken Eggs” for each student 
•	 Writing supplies 

Time required: 
One or more lessons 

Level of conceptual difficulty: 
Simple 

Suggestions for assessment: 
Review the students’ drawings of salmon 
and chicken eggs to ensure that they 
can identify and name the yolk, white 
and egg wall. 
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INVESTIGATION 
• Have students break a hard-boiled or raw chicken egg into a 

dish. Have them identify the parts of the egg. 
The white, yolk and outer membrane. Students may also 
observe the embryo disk on the top of the yolk: the embryo 
starts growing from the disk and, as it grows, it forms parts 
of the fish. The disk is a darker orange spot in salmon eggs; 
in chicken eggs, it is a thick, clear or cloudy area in the egg 
white attached to the yolk. 

• Have students observe and describe the parts of a salmon 
egg, using the Egg-to-Fry display or “Handout 4.2: Salmon 
and Chicken Eggs”. 

• Option: Have students soak a lima bean overnight, open a 
lima bean and identify the parts. 
The seed coat; the cotyledons or food supply; and an embryo 
or baby plant attached to the food source. 

DISCUSSION 
• Have students compare the parts of the chicken’s egg (or 

the bean) with the parts of a salmon egg: 

•	 Discuss with the class the functions of the parts of the 
egg. 

•	 The membrane (and the shell of a chicken egg) keeps 
the egg together and allows air to pass to the embryo. 

•	 The yolk provides food for the growing embryo. 

•	 The white provides a fluid in which the embryo can 
grow. 

•	 The embryo disk is the point at which the embryo 
begins to develop. 

SUMMATION 
• Have students draw and label the parts of the chicken egg 

and salmon egg. 
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ThT ehe

ReddRedd
This experiment demonstrates how 
vegetation can protect eggs in a redd 
from silt. It leads to a discussion of how 
people can protect salmon by protecting 
streamside vegetation. 

Materials: 
4 Copies of “Handout 4.1: Salmon 

Eggs” 
4 Writing supplies 
• Salmon Life Cycle poster 

Time required: 
Three to four lessons 

Level of conceptual difficulty: 
Moderate 

Suggestions for assessment: 
Have students use their model of a redd 
to explain that salmon eggs live in a 
redd in the stream- or lakebed and that 
salmon hatch from the eggs. 

INTRODUCTION 
• Option: From the Marine and Aquatic Educators’ Resource 

Guide, choose a video that demonstrates how a female 
spawner builds her redd. Watch the video with your 
students. 

• Have students use the Salmon Life Cycle poster to explain 
what a redd is, who makes it, how it is made, and why. If 
necessary, prompt them with questions such as: 

• Where do you see a redd in the poster? 

• Who is making the redd? 
The female salmon. 

• Where does she make the redd? 
In the bed of the stream or lake. 

• How does the salmon make the redd? 
She uses her tail to push rocks aside into an oval nest. 

• What is the redd made of? 
Rocks and gravel. 

• Why does she make a redd? 
To protect the eggs that she lays. 

RESEARCH/DISCUSSION 
• Have students refer to “Handout 4.1: Salmon Eggs” and 

make a list of things salmon eggs need to survive. 
A redd made of rocks and gravel; cold, clean water; air in the 
stream or lake water; yolk for food. 

• Have students make a list of things baby humans need to 
survive, and compare the two lists. 
Baby humans need a parent or caregiver to supply food to 
eat, water to drink, warmth, shelter and nurturance. 

SUMMATION 
• Have students create a diorama with an empty shoebox 

turned on its side. Students can hang illustrations of 
spawners from the top and use other materials to create the 
habitat and/or other life cycle stages. 
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ProtectinProtecting
tht ehe

EggsEggs
Materials: 
•	 Two large waterproof basins 
•	 Rocks (2 to 5 cm diameter) 
• Model salmon eggs (balls of 

modelling clay 0.5 to 1 cm diameter) 
•	 Moist sand or fine dirt 
•	 A watering can of water 
• A strip of turf (or carpet to simulate 

turf) 10 to 12 cm wide 
• Copies of “Appendix 3: Comparison 

Chart” for each student 

Time required: 
Two lessons 

Level of conceptual difficulty: 
Moderate 

Suggestions for assessment: 
Have students use their models 
to explain that when stream-side 
vegetation is lacking salmon eggs can be 
smothered by silt. 

DEMONSTRATION/ 
EXPERIMENT 
•	 Create two model stream environments by: 

•	 propping two large basins at an angle so that water 
poured at the top will run down, 

•	 placing some rocks (2 to 5 cm diameter) at the bottom 
and some model salmon eggs (balls of modelling clay 
0.5 to 1 cm diameter) in the spaces between the rocks, 

•	 mounding some moist sand or fine dirt on the slope 
above the gravel, and 

•	 in one basin, placing a strip of turf (or carpet to 
simulate turf) 10 to 12 cm wide between the sand and 
the rocks. 
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• Explain that the two basins are like the side of a stream, 
with eggs in the gravel in the stream. 

• Have students describe what they think will happen when 
water rains on the sand. 
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Without Vegetation With Vegetation


Illustrations: Donald Gunn

<  Have students use a watering can to pour water gently on 
the sand in the basin without the turf/carpet, observe and 
describe what happens to the sand. 
It moves into the stream and covers the eggs. 

<  Have students pour water on the sand in the basin with the 
turf/carpet, observe and describe what happens to the sand. 
It moves, but most is caught in the turf/carpet. 

SUMMATION 
• Have students use “Appendix 3: Comparison Chart” to 

compare what happens in the two basins. 

DISCUSSION 
• Ask students how sand, fine soil or pollutant particles would 

affect salmon eggs, and discuss how plants on the stream 
bank would protect salmon. If necessary, prompt them with 
questions such as: 

•	 Where does the sand go when it washes off the model 
stream bank? 
It washes into the stream, and covers the eggs. 

•	 Can the salmon eggs get enough fresh water with air in 
it when they are covered? 
No. 

•	 What happens to salmon eggs if they don’t get fresh 
water with air? 
They smother and die. 

•	 How do plants on the stream bank protect salmon eggs? 
The roots of plants hold soil in place on the stream bank 
and keep it from washing into the stream. This keeps 
sand and soil from smothering the eggs. The plants also 
shade the eggs from the sun and allow insects to grow; 
these insects will become a food source for salmon later 
in their lives. 

•	 How can people keep salmon eggs safe? 
Keep the water clean and prevent sand or dirt from 
running into the stream. 
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