NATIVE SALMONIDS OF
GALIFORNIA

MODOC

KLAMATH/NORTH COAST

McCloud Red Band Trout
Eagle Lake Trout
Goose Lake Red Band Trout
Rainbow Trout

Fall Chinook Salmon
Spring Chinook Salmon
Coho Salmon
Coastal Cutthroat Trout
Winter Steelhead Trout
Summer Steelhead Trout
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SACRAMENTO/
SANJOAQUIN VALLEY
Fall Chinook
Winter Chinook
Spring Chinook
Coho Salmon
Winter Steelhead Trout
Rainbow Trout
Note: 3 bioregions have been
combined on this map.
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Golden Trout
Paiute Cutthroat Trout
Lahontan Cutthroat Trout
Kern River Rainbow Trout
Rainbow Trout
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SOUTH CENTRAL COAST
Coho Salmon
Winter Steelhead Trout
Rainbow Trout

SOUTH COAST
Steelhead Trout
Rainbow Trout

o Native fish have evolved in their current range.
. Wild fish may be native or non-native in origin.
They live and spawn in the wild.
. Hatchery fish are spawned and reared in hatcheries.
They may be native or from another region.
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Why Hatcheries?
Anadromous salmonids (salmon and steelhead trout) once ranged into most of Califomia's dver
systems. Historically, their habitats included many spawning grounds which are now blocked by
dams. Almost all of Califomia's major salmon and steelhead producing rivers have been
dammed over the last fifty years to provide water and power. ln many cases, hatcheries have
been built nearthese dams to mitigate fur lost naturalfish production. These hatcheries produce
millions of salmon, which supplement natural produdion and enhance commercial and sport
fishing along most of Califomia's mast. Trout stocking programs provide sport fishing
opportunities in many reservoirs, lakes, and streams throughout California.
The California Department of Fish and Game, aware of the need to protec't wild fish populations,
has developed guidelines to minimize the irnpact of hatchery planting on wild fish. Concerns
include possible genetic changes in wild fish populations when they interbreed with hatchery
fish, and potential competition between hatchery and wild fish. Hatcheries are also managed to
reduce the potential for spreading diseases between hatohery and wild populations.

The Department of Fish and Game is using aftificial rearing to help save one of the state's
important symbols: the Golden Trout. They trap and spawn wild Golden Trcut and raise them in
mountain
lakes, and into much of their former range.

a hatchery. The young hatchery-reared fish, of wild origin, are then released into

Many native runs of salmon and steelhead are either threatened, endangered or extinct. Each

run (or stock) offish is thought to have a unique gene pool that has erclved over many
generations. The genes are responsible for physical and behavioral traits that dbw the fish to
survive the particular mnditions of their river system, such as seasonal flow pattems and water
temperatures, and distance to the ocean. Scientists are concemed about losing these gene
pools. Hatcheries that propagate native runs offish can play an important role in saving salmon
and steelhead. As habitats are restored, they will once again support fish. lf the fish must be
reintroduced, those reared fiom a native stoc* will be most likely to survive and thrive.
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Fish Journals

Students keep a joumaldetailing the
experience of raising and releasing
salmon or trout.

Materials:
. writing paper

. construction paper for cover
. pencils and crayons

Rearing fish in your classroom will generate many opportunities for observing, recording,
measuring, forming and answering questions, writing, drawing and calculating. Joumals are a
natural place to keep all this material. Students should be encouraged to write daily entries
about notable events - from setting up the aquarium to the day fish are released. Also include
the thermal unit chart and predidions about hatching date, records of actual hatcting and swimup dates, descriptions of changes as fish grow, drawings of fish at various stages, life cycle
charts and drawings of habitats, etc.
Students could also indude summaries of guest speakers, slide shows and videos seen as part

of this unit. Poetry and other creative writing assignments, along with art work will provide an
artistic aspect to an othenrise scientific journal.

The joumals may be made with regular sheets writing of paper or )lou can make custom
designs, like the one below. The fish shaped firurnal works especially well for creative writing
projects, Charts, graphs and student worksheets are best kept in student made folders.
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Making A Home
Materials

Students design and help construct an
artificial environment that will support
salmon or trout.

.
.

.
.
.
.

Video or slide show
Life Cycle Charts for salmon & trout,
pages 18-19
Salmon and Trout Environmental
Needg page 23
How Your Aquaium imitates Nature,
page22.
Paper and pencils
Aquarium lncubator Equipment

This first activity will set the tone and learning objectives for the unit. The focus of this
project should be salmon and trout life cycles, habitat needs, and how humans can
keep aquatic habitats healthy. The aquarium is used to demonstrate important elements
of stream environments.
Some students may have limited knowledge of what rivers and streams are like. To help
them develop some concept of aquatic environments, show a video or slide show. The
slide show, California 's Sa/mon and Trout, presents a good overview of fish habitat
requirements at each life stage. You may also choose a video from the bibliography in
this manual.
Another way to introduce children to river habitats is to visit one. Some teachers like to
take their class to the hatchery. lf you do, try also to visit a site on the river where you
can see how fish live and spawn in the wild.
After viewing the slide show or video, help students summarize what they learned. Use
the life cycle charts and discuss the different stages, and where the fish live during each
stage. Then help students complete the Salmon and Trout Environmental Needs
worksheet. Allthis information is presented in the slide show. Students may need some
assistance in gathering information from the videos, since they move quickly and do not
lend themselves to questions during viewing.
You will have the fish during the egg, alevin and early fry stages. Ask students to design
an environment that will keep the fish alive and healthy while they are in your
classroom. They must take into consideration all the needs of salmon and trout. Give
students time to draw and label their artificial environments and to describe how each
component works and how it imitates nature.
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Here is what the fish need, how yoqr aquarium will provide those
needs, and how nature does it.
FISH NEED

HOWAQUARIUM PROVIDES

IN NATURE

Refrigerator or chiller

Cold run off from mountains and springs
Shade

Clean Water

Unpolluted water sources, filter
system and routine cleaning

Bacteria break down decaying matter and
scavengers eat it. Plants take up nitrates.
(Pollutants from people can hurt rivers.)

Oxygen 7-12 ppm

Air pump adds oxygen to water.
Cold water holds more oxygen

Water is cold and tumbles down hill,
picking up oxygen from the air. Plants
add oxygen.

Protection from direct
light as eggs and
alevin

Covered with box or paper or
kept in dark refrigerator

Protection from
predators

Not an issue

Cold Water 42o

pH range of 6.5

- 55o

-

-

no predators

Eggs are buried up to 2 feet deep in
gravel.

Buried eggs are safe from birds and
amphibians, but some insects prey on
them. Fry have parr marks and hide
under and in boulders, logs, rot wads and
undercut banks.

Frequent cleanings and
exchange with air help maintain
balance

Rock types, amount of plants and
decaying matter in water, and animal
wastes all affect pH.

Food

Fish chow

Aquatic insects living in gravel, other
insects that fall into water, any small
animals fish can find, including other fish.

Gravel

You will place in aquarium

Rocks erode from watershed, get washed
into streams and are tumbled smooth.

7.5

Student designs may not include the same materials you will actually use. This is all right, as
long as they think of a way to supply each of the habitat requirements.
Give students the page titled How Your Aquarium lmitates Nature. Discuss the components of
the aquarium and how they will provide an environment where fish can survive. Talk about how
nature provides these conditions. What are the limitations of your artificial environment?
Students should help put the aquarium together.
16
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HOW YOUR AQUARIUM IMITATES NATURE

A CHILLER OR REFRIDGERATOR KEEPS
WATER COLD.

Real streams stay cold because they. receive water from melting snow .
. are fed by underground streams
. are shaded by streamside trees and
shrubs

THE ArR

puup adds oxygen.

In nature, stream water has lots of
oxygen because-

.

THE FILTER HELPS CLEAN THE

ln nature, water is
cleaned by bacteria and
scavangers that eat
decaying matter.

wATER

.

lt tumbles over boulders and
waterfalls, mixing with the air.
lt is cold -cold water - holds more
oxygen.

The water cycle provides fresh water. Clean, fresh
water is a precious resource.

GRAVEL protects salmon and trout
eggs and alevin from predators in
the wild. Rocks wash into streams
from the watershed and are
tumbled smooth. Aquatic insects
also live in the gravel.

Salmon and Trout Environmental Needs
Spawning fish need

Returning adults need

Eggs need

Adults need
Fry need

Smolts need
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When Will They Hatch?

Students predict when their fish will
hatch and when the alevin willswim
out of the gravel. They monitor
temperature daily, calculate actual
Thermal Units (TU's) and compare
with predictions.

Materials:
Thermometer
Calendar
Student Worksheets
Transparency of TU Chart
Calculators

Salmon and trout eggs develop at a rate that is partially determined by water temperature.
Water at temperatures preferred by salmon may feel pretty cold to us, but it still contributes
thermal energy to the developing embryo. This energy is measured in thermal units. When the
embryo has accumulated enough thermal units, it hatches. The number of thermal units it needs
depends on average temperature. Eggs in very cold water will take considerably longer to
develop because there is less heat energy available and because they must accumulate more
heat energy (thermal units) overall to hatch. Note that the temperature range is limited. Optimal
temperatures are about 40-55 degrees F. Eggs will survive temperatures close to freezing, but
develop very slowly. lf the water is too warm, the eggs die.

1 TU = 10 F above freezing

(32') for 24 hours

Example at 52o: 52-32 = 2O 20 TU's will accumulate each day (24 hours)
Over a 5 day period, 5 x 20 = 100 TU's will accumulate.

For Steelhead and Rainbow Trout
Water Temperature

o

F

Approximate Days To Hatch

Thermal Units Accumulated

80

640

400
450
500
550

48

624

31

558

24

600

19

552
532

At450-50"F

Chinook Salmon

Coho Salmon

-

750 - 850
1250 - 1300

TU's To Hatch

TU's To

900
1500

-

950
1550
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Procedure:
You will need to know when the eggs were spawned and what the average water temperature
was at the hatchery. Be sure to ask the hatchery manager, or the program coordinator for this
information along with how many TU's are usually required for eggs to hatch and for swim up.
The numbers in the charts above are close approximations; however, there can be slight
differences among stocks of fish. Also the total number of TU's required depends on
temperature. Where extremely cold conditions exist, more TU's are required than at warmer
temperatures.
lf your predictions indicate that the eggs will hatch on a weekend, you can reduce the
temperature by a couple deqrees to delay hatching until a weekday.

Ask students what factors might influence when the eggs will hatch. They will probably think of
temperature. Students may be aware that birds sit on their eggs to make them hatch. Body heat
is a form of energy and energy is needed for growth. Discuss how fish also get energy from their
immediate surroundings - the water. Challenge students to think of how they could predict when
their fish eggs will hatch.
Students will probably offer comments like "When they get enough heat they will hatch".
Discuss the temperature of your aquarium. You have probably been monitoring this daily during
the week prior to getting the eggs. Show students the chart of required thermal units and work
as a class or in small groups to determine what information is needed to predict exactly when
hatching will occur.
Students should write down the information and the steps they willtake to get their predictions.
Help them do this by writing all the relevant information on the black board - that is, the date fish
were spawned, the average water temperature at the hatchery, the average water temperature
in your aquarium and the number of TU's required for hatching.

Students may devise their own way of presenting the
information or they may use the worksheet provided
Each day, record the water temperature. lf it changes at all
during the day, take two readings and find the average
temperature. Make a chart to show the number of TU's that
accumulate each day.

After hatching, compare predictions to what actually happened.
lf the fish did not hatch on the predicted day, discuss what
factors might have been involved.
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Watch Us Grow
Observe, draw and describe
development of eggs, alevin and fry.

Materials

.
.

Concepts: Growth is a continual process.
Salmonids undergo big changes from the
time they are embryos untilthey are
adults.

'.
.

magniffing lenses
petri dishes or other shallow containers
1 per group of 4- 5 students
baster
rulers
eggs to Fry worksheet - severalfor each

student

The fish you raise will change dramatically during the time they spend with you. Salmon
and steelhead eggs go through thirty stages of development, which can be grouped into
three phases: celldivision, tissue formation and organ formation. Some of the highlights
of development at an average water temperature of 51o are listed below.
Day 2:
Day 10:
Day 11:

Day 15:
Day 16:
Day 18:
Day 22:
Day 28:
Day 30:

Blastodisc has rounded up and is composed of 3 layers of cells
Eye lenses well developed
Cerebral hemispheres evident, segmentation of hind brain begun, pectoral
fins starting to form
Tail becoming symmetrical, eyes becoming pigmented
Four gill buds evident at sides of throat, cerebral hemispheres enlarging,
analfin first noticeable, eggs are past tender period
Dorsal fin begins as faint thickening, nostrils first evident
Ventral fins now evident
Dorsaland anal fin rays visible, hatching begins
Hatching completed

Development of'green egg to fry 1. Fertilization 2.Egg swells 3. Cell division starts 4. Eyed
stage (cut away view) 5. Hatching 6. Alevin 7. Feeding fry
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Unlike eggs, alevin are mobile, since they have fins, However, they are not good swimmers yet.
The fins develop more fully during the alevin stage. Observe the yolk sac shrinking and the fish
taking on a more fish-like appearance. By the time they emerge from the gravel, they will have
obvious parr marks and fully functioning fins.
Swim up may be gradual, and the little fry willfrequently dart back into the gravelfor security.
Gradually, they will spend more time in open water. They will become strong swimmers as they
grow larger.

Procedure
To observe fish while they are in the aquarium, students can hold a magnifying glass close to
the aquarium wall. This method is the safest for the fish. You may also remove several eggs
carefully with your baster. Put one egg into each petri dish, with about an inch of aquarium
water. Students should work in groups of 4 or 5. Do this activity quickly, since the small amount
of water will warm up, and the eggs could die. Students should not touch the eggs.
Use extreme care if you remove alevin, since they are very delicate. Again, work quickly, and
gently replace the alevin to bottom of aquarium. Be sure your hands are clean and free of soap
and lotion before putting them into the aquarium. Remove alevin only once. lf students will
observe from outside the tank, be aware that the alevin will move away from light, so be ready
with those magniffing glasses.
Fry may be removed with a net. They have a higher oxygen demand, since they are bigger and
more mobile. The water in the petri dish will quickly be depleted of oxygen. The fish are easiest
to observe while inside the aquarium at this stage, so removal may not be necessary.
Students should draw, label and describe what they see during each observation activity. Use
the worksheet provided or have students design their own.

23

z

E XXs *'Fb, AFcturesrurnal
ToD
D

A YS DfrTe

Pad

Age oF f,sx (,u vr4s)

€,v) LABEL Beuoc"l-

Descetga

t{Jt+^f Yoo seE-

AGE q fUH (n oav)
Desc*tBE uakT lou sgg

TOPNVS DATE
DEAUI NUD LAEEL BETOW

Ee guAE 7o tn%UDEt snzEt CoLol? , ,HAPE, goDl PALA A/ratEru, eAnS

ccb oo
24

FISH IN ACTION
Observe and describe how fish move breathe
and respond to stimuli

Materials
. Fish in Action Questions
' magnifying lenses
. Paper, pencils
. Chart externalfish anatomy (from a
curriculum, see bibliography.

Fish are well adapted to live in the water. Their shape and fins allow swift, precise movements,
they have scales and slime that protect their skin from constantly being in water, they have a
lateral line that senses vibrations, and they have protective coloration.
Salmon use the caudal fin (tail) to propel themselves forward, the dorsal fin on their back to stay
upright and the pectorals, pelvic and analfor fine tuning the motions. Pectorals have the widest
range of motion and are used to stop and turn.
Salmon eyesight is excellent. They can simultaneously see what is in the water and what is on
the land much better than humans can see into the fish's world. They have ears and can hear.
Their sensory perception is enhanced by the lateral line, which can sense small vibrations and
probably magnetic fields. This helps all salmonids avoid predators and helps anadromous
salmonids find their way during ocean migrations.
Fry have dark spots (called parr marks) and coloration that help them blend into their stream
environment. lt can be very difficult to see a fry against a background of gravel. When salmon
and steelhead go out to sea, their back becomes very dark and their stomachs very light, which
helps them escape notice from above and below.
You will most likely observe territorial
behaviors and dominance hierarchies
among the fry. Some fry may get
bigger, because they get more food.
This happens in the wild, too.
While observing the fish, avoid too
much stimuli. An occasionaltap on the
tank or people hovering overhead will
not harm the fish. Too much; however,
will stress them and could promote
sickness.
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FISH IN ACTION QUESTIONS
Please answer these questions on a separate sheet of paper. Use whole sentences.
ALEVIN
. Describe the alevin. What color are they? Do they have fins? What is most interesting
about them?
. How well do alevin swim?
. Vy'hat do alevin do when light shines on them?
' How might this reaction help them survive in the wild?

FRY
Fins

'
.
.
.
.

Observe how the fish move. Try to answer these questions. .How many fins are there?
Draw the fish and show the fins. .Label the fins.
Describe the motion of each fin. What is the direction and range of movement?
Do paired fins move together, in the same way? Are some fins used more than others?
Fins serve different purposes. They push the fish forward, help the fish stop and turn,
and help it stay upright. What is the function of each fin?
Where are the fish's fins when it is still?

Color

'
'
.
.

What colors do you see on the fish?
Are the back and stomach the same color? Why are they colored like this?
\y'y'hat markings do you see? What are they for?
Look at a fish swimming near the top of the tank and one that is near the gravel. Which
is easiest to see?

Senses
. Do you think fish have good eyesight? Why?
. Can the fish hear? How do you know?
. Find the lateral line. What do you think it is for?

Behavior

'
.'
.
.
.

\Mat

do fish do when they are startled? Why?
Do they move as a group? What is this called?
Are all the fish the same size?
Describe how fish interact with each other.
Do individuals have established areas of the tank they stay in?
What do fish do at feeding time? Do all the fish get the same amount of food?
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PARTS OF A SALMON
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Anal fin

Pectoral Fin

Pelvic fin

Paste the fins on the salmon. Then paste on the scales, making them
overlap. Begin with the two scales near the tail. Color your salmon.
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PARTS OF A

SALMON

NAME

Salmon have fins to help them swim.

Pectoral Fin

Pelvic fin

Dorsal fin

Anal fin

Caudal fin

Scales cover and protect the fish's skin.
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Mouth

Farewell Finny Friends

Students prepare for releasing their
fish into the wild by writing a goodbye
letter or poem, signing the
authorization form, and pledging to
be responsible stewards of our
fisheries resources.

Materials
. Salmon and Trout Habitats, Pages 11 & 12
' Overhead transparency of Authorization
Form
Paper
and pencils
'

As you prepare to release your fish into the wild, students may be concerned about how they
will survive. This is a good time to discuss potential problems fish might encounter in their new
home, and the sources of those problems. Children should not be too pessimistic about the fate
of their fish, but they should understand that there are threats.
One of those threats is the introduction of aquatic plant or animal species into environments
where they are not native. Planting of hatchery fish must be done so as to cause minimum
impacts to wild populations. Be sure to discuss this with the students. They should understand
that this project is being done with special permission from the California Department of Fish
and Game, the governmental caretakers of our natural resources.
Students will release their fry into the wild, but this is not a stocking program. The objective is
not to increase fish populations in your watershed with hatchery fish, but rather to understand
the fish's habitat needs and how we all can help them to survive. Because of genetic concerns
and the risk of spreading diseases, Fish and Game laws and policies restrict fish planting
activities. This is why you may have to release your little fry into a river that is not near your
school.
Show students the authorization form and discuss the conditions it lists. Talk about why moving
species of plants and animals can be devastating to an ecosystem. An example is the Eel River,
where temperatures have increased over the last few decades because of land uses and
droughts. ln addition, someone reteased Sacramento Squawfish into the upper basin. They
survive well in warm water, and the river now has a large population. These fish, which do not
belong in the Eel River, are predators of salmon and trout. This introduced predator, along with
degraded habitat, have hurt salmonid populations.
Students may sign the back of the authorization form. \Mether you choose to do this or not,
make sure students know there are rules governing fish planting. Encourage them to write
pledges to be a good stewards of aquatic resources.
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Look at the pictures of different types of salmonid habitats, and talk about where your
fish will live. Will they ever migrate out to sea? What will they need in their new home?
What would the ideal home look like? Students may draw pictures of this place, and
write a poem or letter to the fish to express their feelings. They may want to give the fish
advice on how to survive.

Pre-trip Preparation
You should visit the release site before yqur fieldtrip. Check for bus access, safe footing
and trails that will minimize impact to stream area and reduce risk of aecidents. Take
the temperature of the stream. Look for a release site in a side channel or backwater
areas, where the flow is gentle. Look around for some kind of cover, such as roots, logs,
and rocks. Check out possibilities for other activities, such as aquatic insect
identification, riparian survey, flow measurements, etc. See if a volunteer from a local
fly fishing club can come with you to help.

The Release
When you first arrive at the release site, place the bucket in the stream. lf there is a
large difference between stream and bucket water temperatures, you can wait for
bucket to equalize, or you can slowly and gradually add stream water to the bucket. Do
not shock the fish with quick changes in temperature. The temperature of the water in
the bucket needs to be within 5' of the stream water.
While you're waiting, have students check for all the conditions fish need. Take the
temperature of the water. Note how much shade is provided by riparian vegetation or
canyon walls. Use a net or pick up rocks to find aquatic insects. Look around for the
places where fish will hide. You could even take a pH and dissolved oxygen reading.

To let the fish go, each student may scoop out one or two and let them go individually.
Or, have several students slowly tip over the bucket after temperatures have equalized.

Glossary
alevin

A newly hatched salmon or trout with a yolk sac attached to its
stomach. The alevin lives in the rocks in the streambed.

anadromous

fish

Those fish that spend the greater share of their lives in salt water
but migrate into fresh water stream for reproduction.

aquarium

A tank or other suitable container in which fish and other aquatic
organisms may be maintained.

aquatic
bubble curtain

Growing, living in, or frequenting water.

cascade
catadromous

Where you cannot see through the water because there are lots of
bubbles.
Falling water

fish

A species of fish that begins its life in the ocean, Then lives most of
its life in fresh water, and returns to the ocean to spawn.

limit
chinook
cobbles

The number of fish that a person can legally catch in one day.

coloration

A genetically controlled pattern or marking that protects an
individual organism.

confluence

The place where two streams come together.

catch

dissolved

oxygen

One of five species of salmon.

Stream rocks that are 2-10 inches across. (From the size of a
person's fist to the size of a person's head)

Molecules of oxygen gas dissolved in water.

ecology

The study of the relation of organisms or groups of organisms to
their environment; the science of the interrelations between living
organisms and their environment.

egg

An ovum which when fertilized may develop into an animal.

erosion

The process by which water, wind, and temperature break down
rock and soil into small loose particles. They may be swept away
by wind or water or both.

estuary

The area where the river meets the ocean and the fresh water
29

mixes with the salt water.

eggs

eyed

Salmon and trout eggs that have developed eyes. The eyes show
as big dark spots in the egg.

fish

ladder

A series of ascending pools of water constructed by humans as
mechanisms to enable salmon or other fish to swim upstream
around or over a dam.

food

chain

The transfer of food energy from the source in plants through a
series of animals, with repeated eating and being eaten.

try
gill covers
gills

The skin that covers fish's gills

gravel

Rocks that are between 1/10 inch and 2 inches across.

hatchery

A place where fish are spawned and eggs are hatched. The fry are
raised and then put into streams.

habitat

The arrangement of food, water, shelter, or cover and space
suitable to animals needs.

homing

When salmon return to their home stream after spending years in
the ocean.

imprinting

When the smells of a river and watershed are "stamped" into a
salmon's brain. The salmon make a scent memory.

incubate

To keep the eggs or fry at the optimum and supplied with moisture
and oxygen so they will hatch and grow.

lateral

lines

license

A smallyoung fish that have recently hatched.

Organs on both sides of fish's head that take orygen from the water
so fish can breathe.

A special line of cells on each side of a salmon or trout's body. The
lines are used to sense motion and magnetic fields.
ln wildlife terms, a legal permit, to hunt, fish, trap, transport, keep
captive wildlife or perform taxidermy.

cycle

The continuous sequence of changes undergone by an organism
from one primary form to the development of the same form again.

migration

To move from one place to another, usually in a group. Salmon
migrate out to sea and then back to the river where they were born.

life
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mucous

A slippery liquid usually in places of a body where the inside meets
the outside, like in the mouth.

ocean
parr marks

Very large bodies of salty water that make up most of the earth.

plunge

pools

pollution
pool

Marks on the sides of a salmon and trout fry that are almost round.
Helps the fish hide from predators by making it look like its
surroundings.
Pools that are made when water falls over a rock or log and scours
out a hole.

Contamination of soil, water, or atmosphere by the discharge of
harmful substances.
A place in the stream where the water flows very slowly and the
surface is smooth. Pools are usually deeper than other areas.

predator

An animal that eats other animals.

redd

A salmon nest. Made in rocks in the stream bed. A place where
someone goes to be safe from harm.

riffle

A place in a stream where the water flows quickly over rocks. The
surface of the water is choppy.

run
scales

A group of salmon that come back to a river together to spawn.

school
scour
sediment

A group of fish that swim together for protection.

Small, plate-like things that cover a fish's body. The scales are
made of material like fingernails.

To dig out a hole.
Very small pieces of rock that wash into streams. Too much
sediment is not good for fish.

silt

Very fine particles of rock, like sand.

smolt

A salmon that has lost its parr marks and is ready to go out to sea.

spawn

Making new life. A female fish lays eggs and a male fish fertilizes
them.

yolk

sac

A "bag" of food that is connected to the stomach of a very young salmon.
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