Puget Sound salmon are in trouble. Chinook salmon are listed as an
endangered species. To better understand the problems and solutions,
let’s meet the salmon, take a look at how water flows over land, and
explore what you can do to help.

INSPIRING STUDENTS TO LEARN

To learn more about
our Newspapers In Education
program, email nie@seattletimes.
com or call 206-652-6290

Where does the Puget Sound start?
As salmon return to the waters of Puget Sound and our streams and rivers, they are affected by what happens on the land all around them,
the watershed. A watershed is an area of land where all the water drains in to the same place, like a lake, river or Puget Sound.
No matter where you are standing, you are in a watershed. Your home is likely within the watershed of a small neighborhood
stream. Your home’s watershed may also be part of the Cedar River, Sammamish River, or Lake Washington watershed, which
together, include a much larger land area that stretches from the Cascade Mountains and through many cities before draining to
Puget Sound. On an even larger scale, the Puget Sound Watershed covers 1.6 million acres (2500 square miles) across 12 counties
inhabited by approximately 4.3 million people! It stretches from the Cascade Mountains in the east to the Olympic
Mountains in the west and from the Canadian border in the north to Mt. Rainier in the south.
Every drop of water in the watershed – whether it is from your shower, lawn sprinkler, or car wash – finds its
way to Puget Sound. This is why the Puget Sound Starts Here, with you, and why we all have a responsibility
to keep the Puget Sound clean.
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What is stormwater runoff?
When rain falls in a forest, most of
the water soaks into the ground,
evaporates back into the air, or
is absorbed by trees. The forest
acts like a sponge, capturing and
holding the rain water before it can
enter streams and lakes. But when forests are
replaced with hard (or “impervious surfaces”),
like buildings, streets, and parking lots, the water
from the rain runs off the surface because it can
no longer soak into the ground. This rain that does
not infiltrate into the ground is called stormwater
runoff. The combination of fewer trees and more
impervious surfaces changes the way that rain
water moves through the land, and how it enters
natural waterways such as rivers, lakes and the
Puget Sound. In the forest, approximately half of

the water either evaporates or is absorbed by trees.
Another one third of the rain water is absorbed into
the soil and slowly makes its way downhill, through
the soil, to the waterways. In a forested landscape,
only about one percent of the rain water
flows over the surface of the land to enter
a nearby waterway after a rain storm.
Without trees and soil to slow down and
absorb the rain water, it flows quickly
over the surface of the land, sometimes
through drains and pipes,
to enter nearby rivers
or lakes rapidly. Finally,
as the rain washes over
streets and lawns, it
picks up pollution that is
then carried into waterways.

Salmon and Trees

Salmon and trees have evolved together. When properly planted and cared
for, trees can trap and hold rainwater in their leaves, branches, bark, and root
systems, slowing the flow of rainwater and reducing stormwater runoff, flooding
and erosion. Streamside trees shade and cool the water. The colder the water
the more oxygen it can hold which is vital for salmon. The roots of streamside
trees hold the soil and prevent erosion that can damage habitat. Fallen trees create
diverse habitat including ripples, pools, and glides that salmon use during different phases of
their life to rest or find gravel for spawning. These fallen trees also create shade, safe places to
hide, and attract insects that become food for salmon.

Most of the
time, stormwater
flows into these natural
bodies of water such as
streams, lakes, and the
Puget Sound without
being treated. Only rain
should go down a
storm drain!

When salmon return to spawn and die, their carcasses become food for animals such as bear,
otter, eagles, mice and insects. After animals consume salmon bodies, they deposit the
nutrients throughout the forest in their waste. Salmon bones not eaten by animals
decompose into the soil creating nutrients that feed trees.
Salmon are fertilizer for the forest!

How does soil help stormwater?
Healthy soils help support plant growth, prevent erosion, and filter out pollutants. Poor soil is compact and lacks organic matter.
In fact, organic matter in soil filters out pollution from road runoff which can be toxic to salmon. Healthy soil is a low tech way to
manage stormwater by helping filter and store water. Soil quality is directly related to the health of streams and other bodies of
water in the Pacific Northwest.
What is soil?
Soil is made up of decomposing rock, minerals, organic matter,
air and water. Mineral particles – otherwise known as “dirt” –
come in different sizes:
• Mineral particles come in different sizes:
Sand: Large particles with lots of space for air and water,
but can’t hold onto much water or nutrients for plants
Silt: Medium particles
Clay: Tiny particles that stick together. Clay can hold
onto a lot of nutrients, but it’s hard for air and water to
penetrate it.
• Organic matter is made up of all the billions of soil organisms
plus the dead decaying material that they eat. Healthy soil
acts as an ecosystem, or a living community of an organism,
which sustains plants, animals and humans.
• Air and water – about half the volume of healthy soil is space
that can be filled by air and water.
How does healthy soil help fish?
Healthy soil can help to slow the flow of stormwater runoff and
filter pollutants out of the water. In addition, heathy soils will
absorb more water. This increases the volume of groundwater
we have – a source for cool water to our creeks during our dry
summers.

There are many different ways of composting, and other things
you can do (such as adding worms) to speed up the process.
Research some of these ideas on your own and try them out on
your compost bin!
Mulch is another way to keep your soil healthy!
“Mulch” is a layer of organic material like leaves, wood chips,
compost or grass clippings that you spread in spring or fall
around your plants. (Keep it about an inch away from stems.)
Mulch conserves water by keeping the soil moist, prevents weed
growth and erosion, and replenishes organic material in the soil
for healthier plants.
Mulch improves:
• Flower beds and vegetable gardens: Use 1-3 inches of leaves,
compost or grass clippings.
• Trees, shrubs and woody perennials: Use 2-4 inches of woody
mulches, like wood chips (get from a tree service) or bark. Fall
leaves also work well.
• Lawns: Mulch your lawn? Yes, you can “grasscycle” (leave the
clippings) and spread compost.

Soil is alive!
millipede
fungi

earthworm

Resources:
your.kingcounty.gov/solidwaste/naturalyardcare/functions.asp
www.naturalyardcare.info/build_healthy_soil.aspx
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bacteria

Four billion organisms live
in a teaspoon of healthy soil.
Imagine what’s in your yard!
These beneficial organisms,
such as bacteria and fungi, live
around each plant root. They
convert decaying materials into
energy and essential nutrients
for plants. Earthworms and
millipedes tunnel their way
through soil, making space for
air and water
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Composting helps build healthy soil:
Compost improves all soils. It helps sandy soils hold nutrients
and water, and loosens clay soils for air and water to penetrate.
Compost feeds the beneficial soil microorganisms, so it can feed
and protect your plants. Lay on top, dig, or rototill in 1-3 inches
of compost when you’re making new beds or planting lawns.

Try it out! Make your own compost bin!
Leaves, chopped stalks, flowers and grass all make great
compost in a pile or bin – just add water, keep it moist, and wait
six months. Vegetable kitchen scraps also make good compost,
but should be composted in a worm bin or other rodentresistant container to prevent pest problems.
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It is tough
to be an
urban fish!

Lake Washington fish have some complex
challenges. One hundred years ago, Lake
Washington used to flow out toward the
south through the Black River and then
the Duwamish River before reaching
Puget Sound. The entire plumbing of Lake
Washington changed when the Hiram M.
Chittenden Locks (also called the Ballard
Locks) were created. The goal was to allow
ships to go between Puget Sound and
Lake Washington for transporting logs,
lumber and fishing vessels. In 1916, the
final cut was made and Lake Washington
began draining out of the ship canal.
Because the water level of Lake Union
was lower than Lake Washington, the
water level in Lake Washington dropped
8.8 feet, changing habitat all around the
lake - and how our salmon reach Puget
Sound. Lake Washington salmon no longer
have an estuary, an area where freshwater
mixes with saltwater, that provides
important habitat and food for many
juvenile salmon. Lake Washington salmon
now have to navigate in and out of manmade structures such as smolt slides, fish
ladders, and the locks themselves.
As human populations increased, so
did rooftops and streets. Storm drains
were designed to help control flooding.
However, human activities can cause
polluted stormwater runoff that flows
directly to our salmon habitat. There
were so many salmon one hundred years
ago that people did not realize what an
impact development would have on fish. It
happened slowly over time. What choices
can we make now that protect habitat and
water quality?

Be a Drain Ranger! Identify things
you can do to help salmon by
preventing stormwater pollution
Match each
action you can
take by writing
the letter in
each box.

Storm water flows directly to local streams,
lakes and wetlands without treatment. See if
you can match the places that water soaks
in, runs off or flows on the picture.
Help protect water quality by making
simple choices that prevent pollution.

A
Scoop pet poop, bag it and place it in the trash.
Pet waste contains harmful microorganisms
that can be transferred to humans.

B
Wash your car at a commercial car wash
because they send the dirty water to the sewer
for treatment. Soaps that get into our creeks
can dissolve the protective mucous layer on fish
and natural oils in the gills, making fish more
susceptible to diseases. Even biodegradable soap
pollutes water because it needs to go through soil
to properly break down.

Find a fish-friendly fundraiser. Instead of car
washes, try the following ideas instead: partner
with a local business to sell doughnuts, hold a
clothing drive, have a bingo night or silent auction,
or sell environmentally sustainable products. Or,
sell commercial car wash coupons to raise funds,
stay dry, and promote a fish-friendly car wash!

Fix vehicle leaks. Oil allowed to flow down storm
drains by the gallon or by the drop, pollutes our
local streams, lakes, and Puget Sound. Automotive
fluids cause environmental and safety hazards.

F
Build healthy soil by adding compost, mulch
and other all-natural amendments. Healthy soils
lead to robust plants that are more resistant
to disease and insects. This will reduce your
need for herbicides and pesticides. If you must,
use slow-release organic fertilizer in spring.

G
Plant a tree. By maintaining and increasing
the number of trees in your neighborhood you
are helping intercept rainwater, which prevents
flooding and problems from storm water runoff.
Well-placed trees and bushes on your property
can also help insulate your home from heat and
cold, and can provide great habitat for birds,
butterflies, and other local wildlife and keep
the neighborhood cool for you and fish.

H
Store and dispose of household chemicals
according to the instructions on the label. Try
to use the least hazardous products you can
whenever possible.

Examine your Schoolyard Storm System
Did you know that your schoolyard is also part of the stormwater system? Every system has
various inputs and outputs—in this case, water going into and out of the system.

Some ideas for making your drawing:
• Make a bird’s eye view drawing

• Draw arrows to show the direction water flows

• Use a Google Maps image and and label key parts

• Take photos and then label parts

ACTIVITY
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Spend 20-30 minutes drawing and labeling the parts of your school campus water system in a given
area (this includes gutters, storm drains, the parking lot, sidewalks, buildings, trees, etc.). List the
places where you can SEE water. What are the living and non-living parts of your schoolyard system?
How does water flow through the system? Are there places where the water is moving? Where is it
moving to? Is the water harmful or beneficial? How? What are the ways that humans have impacted
this system?
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Life against the current
The nearshore waters and estuaries (where fresh and saltwater mix) of the Sound are critical
habitat for salmon as they get ready for their migration from their home stream to the ocean and back.
After swimming back to the same stream where they were born,
each female salmon deposits 2,000 to 4,000 eggs in the gravel of
our region’s rivers and streams. In about 50 days, the salmon hatch.
At this point they are called alevin and still live in the gravel. Alevin
get their food from a yolk sac - attached to their bellies. When they
emerge from the gravel they are called fry. Where they go next
depends on the kind of salmon they are. Coho fry stay in our streams
for a year before migrating out to saltwater. Sockeye usually stay in a
lake for at least a year. When salmon are ready to begin their journey
to the sea they are called smolts. Puget Sound chinook and coho
are typically 3-4 years old before they return to lay eggs, or spawn,
in the same stream where they were born. Most salmon species die
after spawning.

RETURNING SALMON enter the
estuary. They are no longer able to
eat, but move steadily upstream
using their stored fat reserves.

SPAWNING
SALMON return to
the stream of
their birth to lay
their eggs. After
spawning, most
salmon species die.

PACIFIC SALMON
live in the ocean.

EGGS incubate
in streambed
gravel.

ALEVINS
hatch from
eggs, staying
in the gravel.

Once they emerge
from the gravel they
are called FRY.

RIVER

ESTUARY

OCEAN

From the estuary,
SMOLTS spend
additional time getting
bigger in Puget Sound
before moving
into the ocean.
Once fry begin the transition from
freshwater to saltwater they become
SMOLTS. Smolts may live in the
estuary until they adapt to saltwater.

Crossword puzzle answers: Across: 2. Watershed; 3. Storm; 6. Mulch; 7. Tags; 9. Compost; 10. Cascade Down: 1. Garbage; 2. Washington; 4. Pollution; 5. Chinook; 8. Kokanee
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How does stormwater affect salmon?
The time salmon spend in the rivers, streams, and lakes of the
Puget Sound region is crucial to their survival. Human impacts to
salmon habitat and water quality through development of towns

and cities have had a devastating effect on salmon. In urban areas,
polluted runoff from streets is causing salmon, especially coho, to
die before they spawn. Are there ways to filter polluted runoff? How
can we prevent pollution before it happens? Scientists, engineers,
and planners are working on ways to get more of that water to flow
through soil and compost to filter pollutants before it reaches our
streams and rivers. While we do not understand exactly how salmon
are able to navigate back to their birth streams to spawn, scientists
believe a salmon’s sense of smell, combined with other cues in their
environment, help them find their way home. Since their sense of
smell helps salmon navigate, pollutants that contaminate the water
can be particularly harmful. For example, tiny bits of copper from
brakes can accumulate on roads and be washed into streams, rivers
and Puget Sound with the next rainstorm. Washington state passed
a law to phase out the use of copper brakes to address this issue.
That’s just a start – we have a long way to go to improve water
quality for salmon.

Use your hand to remember the salmon
Chum (Dog) - Rhymes with thumb: I have no spots
but I do have vertical flame-like markings on my sides
from my belly to my back that can be green, red, or
purple.

Sockeye (Red) - If you were going to sock yourself
in the eye you would probably use this finger: I have
bright red sides and a green head and tail. I do not
have spots. Males have a hump on their back and a
long, hooked jaw.

King (Chinook) - Because it is the biggest: I am
the largest species of salmon. My color can vary
from olive-brown to black or even red but I always
have numerous black spots on my back and the top
and bottom of my tail.
Silver (Coho) - Like a ring on your ring finger: I am
dark on top but can have red cheeks and a red belly.
While I have numerous spots, they are only on the top
half of my body and tail.
Pink - Your pinky, of course! I am known for the
Kokanee/silver trout – Land locked

Cutthroat - Many of us live in streams all year long
and never go to saltwater, while others live in a lake
or Puget Sound but return to our streams to spawn.
Regardless of our size or location, we are covered
with numerous small spots from top to bottom. We
also maintain our sleek shape and silvery shine as we
can spawn more than once.

Technology helps us track fish

To figure out how best to help salmon, fish scientists
keep track of their migration and behavior.

Occasionally hatcheries put a tiny metal coded wire tag in the nose
of some fish before they are released. The tag, a rice-sized piece of
metal, is magnetized and imprinted with information about where
the fish originated. A metal detector that looks like a thick magic

Researchers also put similar passive integrated transponder
(PIT) tags in salmon to monitor migrating habits, track behavior,
evaluate restoration projects, and do other research. The
electronic tag, 12 millimeters long, can be read by remote
readers. Underwater antenna and transceivers capture each
fish’s information without needing to capture the actual fish
which allows data to be collected multiple times and in multiple
locations. At the Ballard Locks, PIT tag readers are located in
the fish ladder, smolt slides, and within the locks themselves.
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In Puget Sound, chinook and coho from hatcheries have their
adipose fin clipped off before they are released. This method
may be low-tech but when they return as adults they can be
quickly identified as hatchery stock by their missing fin. This is
helpful for researching wild and hatchery fish and helps fisherman
when they are only allowed to keep hatchery fish. While there
is a sockeye hatchery in the Cedar River, their adipose fins are
not clipped because the fish are too small upon release.

wand can detect the magnet. Surveyors can wave the wand over
a fish carcass, remove the tag if one is detected, and read it under
a microscope. Coded wire tags also give us a better idea of where
our salmon go when they are caught outside of Puget Sound.
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sockeye: I look like a sockeye but am much
smaller because I never migrate out to
saltwater, preferring to stay in a large lake to
mature. Look closely and you might see small
spots across my back. I am most common in
streams that drain to Lake Sammamish.

huge hump on the backs of the males, hence my nickname “humpy.” I have large oval spots on my body as
well as at the top and bottom of my tail. My body is
mostly green. I often have a white belly.

Crossword Puzzle

Name that Salmon

with clues from the inside

ACROSS
2. Area of land that
drains to a body of water
3. Only rain should go
down a
drain!
6. This layer of organic material
can feed soil, prevent
weeds, and conserve water
7. These help us monitor
salmon for research
9. I can help build healthy soil
and keep water clean
10. These mountains create the
eastern border of the
Puget Sound Watershed

DOWN
1.
Pet waste belongs here
2. Lake
was lowered
in 1916
4. You can help prevent this
5. I am the largest species
of salmon
8. I am a landlocked sockeye
Answers on page 6.

Do you remember the difference between
salmon? Test your knowledge by matching
the name with the salmon.
Chum
Chinook

Cutthroat

Coho

Kokanee

Sockeye

Pink
1

A

B
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2

3

C

4
5

D

6
7
8

E

9

F

10

G

