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?? DID YOU KNOW ?? 

Fascinating Facts About 
the Skagit River Watershed 

•The Skagit River is 120 miles long, 25 miles of which are in Canada. 

•The Skagit Watershed drains over 1,700,000 acres of land. 

•It is the largest watershed in the Puget Sound Basin, providing over 
30% of all water that flows into the Sound. That's 10 billion gallons 
each day! 

•The Skagit Watershed is home to 8 species of seagoing fish, 
comprising about 30% of all anadromous fish entering Puget Sound. 

•The land within the Skagit Watershed is 82% forest, 13% rangeland, 
2% Farmland, 2% lakes or streams, and 1% developed areas. 

•The Watershed is home to 276 wildlife species, including 174 birds, 
73 mammals, 25 fish, 17 amphibians, and 10 reptiles. 

•The Skagit River supports one of the largest wintering populations of 
bald eagles in the continental United States. 

•The Skagit Watershed boasts 394 glaciers, 387 lakes, 35 major 
tributaries, 5 dams, and 32 towns. 

•Humans have existed within the Skagit Basin for over 11,000 years. 

•In addition to private lands, the Skagit Watershed is managed by 24 
federal, state, local and Canadian governmental agencies. 



Label with the four following words: 

condensation precipitation 
evaporation saturation 





Sifter watching the Skagit "Watershed video, answer these 

Waters fad Questions 

1. What is the largest watershed that drains into Puget Sound? 

2. Where does the Skagit Watershed begin? 

3. How much water does the Skagit River deliver to Puget Sound every day 

4. What is the largest lake in the Skagit Watershed? 

5. How was Ross Lake formed? 

6. What is the largest tributary (river) that flows into the Skagit? 

7. What is the tallest mountain in the Skagit Watershed? 

8. Which river produces electricity for people who live in the Skagit 
Watershed? 

9. Why is the Skagit delta important? 

10. List as many land uses as you can in the Skagit Watershed. 



1. List 5 rivers or streams that flow into the Skagit River. 

3. 

5. 

2. Name the 5 lakes formed by dams in the Skagit Watershed. 

1. 2. 

3. 4. 

3. List 5 towns in the Skagit Watershed. 

1. 2. _ 

3. 4. 

4. Name the body of water into which the Skagit River flows. 



A $ C's 
List water- and watershed-related words that begin with every letter of 
the alphabet! 

<B 0 
C 
T> 0. 
<E 
7 S 
Q T 
H 11 
I V 
3 <W 

X 
L 7 
M z 
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Watershed Word Search 
by Peter Jackson, Megan Silvia, Nicole Skiles and Scott Lenssen 

Samish School 

C I S S f l S O I L G Z C R F S 
L P N T M C R C K E O I F O C 
E U R S N U I O C H U O C O U 
flflFEERHDOENKN I U 
N T R M C C L C R U E D T P U 
U E V C O I T P R V E U N D C 
R R N T R E P S E N U X Z S H 
T S T K G U B I S N S S I B S 
E H U G R R R R T N O E M I I 
R E S T S L T Q I I R I M E R F 
U D E I E I D G D U T U L R D 
O R C U O Q N N Y R B I E R T 
S D R N S K O O N I H C O L S 
U R D N O I T R R U T R S N R 
G G E V N O I T R R O P R U E 

RC ID 
RLEUIN 
BASIC 
BRV 
CHINOOKS 
CHuns 
CLEAN URTER 
COHO 
CONDENSATION 

DAMS 
EGGS 
EUAPORATI ON 
FISH 
FAY 
GRRUEL 
INSECTS 
PLANTS 
PAECIPITATION 

RIUEA 
AUNOFF 
SALMON 
SATUAATI ON 
SOCKEYE 
SOIL 
TREES 
URTER 
URTERSHED 7 



(WWItnR$!H'BD CROSS'WO'Rp TUZZUE 

1. 3-

v. 5. 
-

r 

9. 

10. 

a. i i 

I* 



CLUES 

DOWN: 
1. Water found below the earth's surface 
2. Groundwater flowing to the surface 
3. Rain, snow, sleet and hail 
5. Energy source for the water cycle 
6. Condensed water vapor 
9. Rising and overflowing of a body of water onto a normally dry land 
11. Solid water, a cold substance 
13. Most abundant and important substance on earth 
14. A natural standing body of water; fed by a river or stream 

ACROSS: 
2. Physical state of ice 
4. A human-made body of water, used for recreation, power 

generation, flood control, water supply 
8. Frozen precipitation 
10. Water is in this physical state between 0 and 100 degrees Celsius 
12. When water changes from a liquid to a gas, it is said to . 
13. Source of water, produced by digging 
15. Largest body of water, very salty 
16. Natural body of water, smaller than an ocean, larger than a lake 
17. Liquid precipitation 

9 



<WA<T£1{j<TACTS: 
•Water covers 71% of the earth's surface. 

•Water makes up 50 to 97% of the weight of all plant and 
animal life. 

•Water makes up 70% of your body! 

• Y o u need to drink about 2 quarts of water every day! 

•The world's water supply is found in three different 
forms: vapor, liquid and ice. 

•Only 3% of all the water on earth is fresh water. 

•99.997% of the world's water is not available for 
drinking. Most water is in the ocean, glaciers and ice caps. 

How do we use water? 
Cooking (per day) = 8 gallons 
Shower (per minute) = 5 gallons 
Washing clothes = 60 gallons 

10 



'Watershed Jield^rip 

Water's what we bathe in 
Water's what we drink 

Water's what keeps plants alive 
Without it, fish would sink 

Water comes from rivers 
Water comes from rain 

And every drop that's wasted 
Is just water down the drain! 

from Mother Nature's Mother Goose 



MOW CAHyOU 'TELL 

Look at the ABC's of the stream ecosystem: 

ABIOTIC 
FACTORS 

Non-living parts of the 
ecosystem. 

Water quality tests: 
-temperature 
-dissolved oxygen 
-pH 

How much water is in the 
stream? 

-width 
-depth 
-speed of water 

Non-living parts of habitat: 
-gravel 
-rocks 
-pools 
-riffles 

+ 

BlOTIC 
FACTORS 

The living parts of the 
ecosystem. 

What kinds of life exist 
within and around the stream? 

-fish (salmon, 
trout, other) 

-macroinvertebrates 
-amphibians & reptiles 
-mammals 
-birds 

What kinds of plants 
and trees are in the 
riparian area? 



CULTURAL 
FACTORS 

The way humans are using or 
changing the stream and the 
land surrounding the stream. 

+ Land uses: 

culverts houses 
buildings pollution 
diversions channeling 
litter domestic animals 

THE 
STREAM 
ECOSYSTEM 



Name of stream 

1. Date 

2. Time 

3. Temperature of water 

4. Temperature of air 

5. Dissolved oxygen level of 
the water 

6. pH 

Place two flags 25 feet apart, and another halfway between. 

7. What is the average width of the stream? Take 3 measurements, one at 
each flag. Add together and divide by 3 to get the average width. 

+ + = - 3 = 

average width (in feet) 

8. What is average depth of the stream? 
Take 3 measurements at each flag, preferrably in the middle of the stream. 
Add together and divide by 3 the get the average depth at 
each site. 

+ + = +3 = 

14 average depth (in feet) 



9. Determine stream flow. 
Record number of seconds it takes for ball to float downstream from 
orange cone A to orange cone B. Do this 3 times. 
Find average 

_ + + = +3 = 

average stream flow in seconds 

Now divide the 25 foot distance by the total seconds it took 
the stick to float between the stakes. 

25 feet -
(distance) (total seconds to float 25 feet) 

(# of feet stick floated each second) 

10. How much water is flowing down the stream 
every second? Determine cubic feet of water 
per second. 

X X = 
average width average depth # ft. per second 

cubic feet of water per second 



TEMPERATURE RANGES (APPROXIMATE) REQUIRED 
FOR GROWTH OF CERTAIN ORGANISMS 

T E M P E R A T U R E E X A M P L E S OF LIFE 

Greater than 20" C (68" F) 
(warm water) 

Much plant life; many fish diseases; 
most bass, crappie, bluegill, carp, 
catfish, and caddisfiy larva. 

(68" F) 
(cold water) 

Upper range 
12-2(y'C 
(55-68" F) 

Some plant life; some fish diseases; 
Salmon, trout, stonefly, mayfly, 
and caddisfiy larva, and many water 
beetles, water slriders. 

Lower range 
Less than I2"C 

(55"F) 

Trout; caddisfiy, stonefly, and 
and mayfly larva. 
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'Whatisftt? 
The amount of hydrogen in a solution is called pH, meaning parts 
hydrogen, and makes a solution acid (like vinegar) or basic (like 
ammonia). Most fish and aquatic insects have a limited pH range in 
which they can live. A pH of 7 is nuetral, which is best for most fish, 
including salmon! 

Saimonid eggs and alevin die A " "sh d e a d 

All fish dead i Bass and trout begin to die 
Caddisflys, I 
mayflies dead! 

Snails and tadpoles begin to dii rnai 

I Optimum for most fish 

Vinegar 
Battery add 

Carrots 

Milk 
Normal rain 

Human blood 

Tomatoes 

i BASIC 

10 12 

Ammonia 

14 

Lye 

Bleach 
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What is (Dissolved 0?qjgen? 
Life on the planet earth needs oxygen. Animals that live on land (like 
humans) breathe oxygen that is dissolved in the air. Animals that live in the 
water also breathe oxygen, but their oxygen is dissolved in water. Humans 
and other land animals cannot use the oxygen dissolved in water, just like 
fish and other aquatic animals cannot use the oxygen dissolved in air. (We 
have noses and lungs that work in air, fish have gills that work in water!) 

Dissolved oxygen is measured in parts per million. Fish need a dissolved 
oxygen concentration of at least 6 ppm in order to live. The warmer the 
water is, the less oxygen it can hold. This is one reason why fish (especially 
salmon) need cold water. 

More than 6 ppm dissolved oxygen: 

Ahhh, love that oxygen! Cold water is my favorite! 
O O 

o 

Less than 6ppm dissolved oxygen: 

GASP!! I can't breathe! 

18 



(Bugs and Streams 
Nymphs and larvae of insects who live in the bottom of the 
stream are found in many types of habitats, including pools, 
riffles, and other areas. If we sample these areas we will 
hopefully find some of the insects below. Remember, the 
bugs we collect are part of a complex food chain. Make sure 
you are careful in your collecting, and return the bugs to the 
stream after making your observations. 

Three important stream bugs. 

"Ephemeroptera (MayfCy nymph) 
Most mayfly nymphs like rocky 
bottomed streams. The nymphs eat 
algae and detritus, and require cold 
water. 

Ttecoptera (StonefCy nymph) 
Stonefly nymphs are very picky about 
where they live. If fact, they are so 
picky that there can be several different 
species in just one reach of stream. 
Most nymphs eat leaves and other 
vegetation that falls into the stream. 
They are called shredders. They need 
water that has lots of dissolved oxygen. 

Tricfwptera (CaddisfCy Carvae) 
Many caddisfly larvae build cases from 
bits of wood, sand, gravel and other 
materials. The larvae live in their 
cases, scraping along the in the stream 
eating algae, diatoms, and decaying 
plants. 



GROUP 1 These animals can not live in polluted water. If most of the 
animals you find are in this group, we have GOOD WATER 
QUALTIY. 

_ \ j k » . ^ caddisfly larvae 

stonefly nymph r\ caddisfly larvae in case 
stonefly nymph " mayfly nymph 

GROUP 2 These animals can live in a wide range of water quality 
conditions. 

rip 
dragonfly nymph 

clams crayfish 

dragonfly 

GROUP 3 These animals can live in polluted water. If most of the animals 
you find are in this group, then we have POOR WATER 
QUALITY. 

midge larvae 

blackfly larvae 

20 



smgmi TOOTI WEB 

detritus 

21 



(and other critters of the stream ecosystem) 

Larva or nymph Adull 

22 
C'ailJislly laiva 

in case 



f 7 l ^ f £ 0 J f A ^ continued 
Adult 

Diving beetle 1MV» 

Water Penny beetle 
Water Penny 

Whirligig beetle 
Whirligig beetle lifvi 



Seven Salmonids of the Skagit 

No «poo on nil Ltrge pupil 

Matallc blue on back, silver on sides 

SEA-RUN CUTTHROAT 

24 
Small spots on back and tail 
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A ScIt%E%M IS 

1. Describe the general area in and around the stream. This area is called 
the riparian area. 

2. Draw six different species of wildlife that you have observed in the 
riparian area. 

3. Name 3 ways that trees affect the stream: 

A. 

B. 

C, 

26 



4. List names of 10 native plants or trees which live in the riparian area 



WO&RSMED WEB 
Draw some of the different land uses that take place in the Samish Watershed 
in the circles. Connect the things that depend on each other, like logging and 
forests, fishing and riparian areas, or camping and wilderness. See how 
many connections you can make in the watershed web! 



SUM O JTrtT, Tffl&S 
The quality of a river's water is a reflection of the land uses and water practices in the 
river's watershed. If the watershed is polluted, the river will be polluted. If waste 
is kept out of water, if streams are kept healthy and if there is enough water in the 
streams and rivers, then the Skagit River watershed will be healthy and clean. 

List five different land uses that take place in the Skagit Watershed. 
1 

2. 

3. 

4. 

5. 

List five potential sources of pollution in the watershed: 
l. 

2.. 

3.. 

4, 

5, 

List five things that you can do the reduce non-point pollution. 
1. 



An interesting fact, for whatever it's worth 
Eighty percent of our beautiful earth 
Is covered by a powerful, life giving source 
Two "H"s one "O" — it's water of course. 

And people that ride on this "earth organism" 
Should take note of a wonderful parallelism 
The percentage of water in humans they claim 
Is incredibly, remarkably, astoundingly the same. 

So where can we find this liquidy treasure— 
This wonderful substance that brings so much pleasure 
To mammals and reptiles and free-swimming fishes 
To frogs and to birds and to plankton in dishes? 

I guess you could say that it's found everywhere 
From down in the ground to up in the air. 
From trickles and freshets that gurgle and gush, 
To streams, creeks and rivers that flush with a rush. 

We find it in puddles and ponds and in lakes, 
And in wetlands— like marshes and peat bogs that quake. 
In oceans and ice caps and rich estuaries, 
Like Puget Sound, home of the great super-ferries. 

Which leads us to think of the great many ways 
That we all use water in each of our days. 
For drinking and swimming and boat transportation, 
For showers and flowers and crop irrigation. 

We pump it from rivers for industrial use 
We send it through turbines for electrical juice. 
When citizens want it they turn on their faucets, 
Then they flush it away from their plush water closets. 



Well things aren't all rosy with water; you hear, 
We've got lots of problems, that's crystal clear. 
Our cars and our factories pollute the domain, 
Then we get it back, what a pain, Acid Rain. 

We've got cows in the streams, and septic tanks failing 
And oil down our storm drains has everyone paling. 
There's not just one source nor one clear solution, 
And thus is the quandary of nonpoint pollution. 

And then we've got industry dumping in rivers. 
And ill-fated flounders with lesions on livers. 
And wetlands, important in so many ways, 
Are filled and are drained— and everyone pays. 

Well here is the clincher, and it may make you queasy, 
All of these problems are caused by one species. 
So we'd better take action— I mean on the double. 
For these problems together can only spell trouble. 

So the best thing to do is to help spread the word, 
Taking water for granted is entirely absurd. 
So step to the forefront, come out of the bleachers, 
The task is at hand, and we are the teachers. 

-from Washington Department of Ecology ^Sf^^tS^imim^PiA^. 
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Fill in the correct numbers in the missing spaces. 

If 10 salmon lay 3,000 eggs each in a stream, there are 
eggs. One half of these eggs do not get fertilized. 

This leaves eggs to develop. A new road is built 
alongside the stream leaving lots of loose soil. A rain storm 
carries some of the soil into the stream. It falls on and 
suffocates 2,000 of the eggs. Now there are eggs to 
develop into alevin. The alevin develop into fry and begin their 
long journey to the sea. People along the stream spray lawn 
and garden chemicals in their yards. These wash into the 
stream and kill 3,000 fry. Now there are fry. 
The fry continue their journey to the estuary. While they are 
smolt, 2,000 are caught and eaten by great blue herons, larger 
fish, and sea gulls. This leaves adult salmon to 
enter the ocean. While out in the ocean, 6,000 sea-run salmon 
are caught by people fishing, seals, and orca whales. This 
leaves sea-run salmon. Some of the remaining 
salmon swim through an oil spill in the ocean and another 1,000 
die. Now there are salmon heading back to their 
birth stream. Some hungry bears and people catch 500 fish as 
they return to spawn. Now there are spawners 
swimming upstream. A careless person pours old anti-freeze 
from their car into a storm drain which drains to the stream. It 
kills a three mile stretch of the stream and 495 fish die. This 
leaves salmon to spawn again. 
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How big is the biggest salmon? 
The largest salmon is a Chinook which is 58 inches (147.3 cm) long and 
135 pounds (61.2kg). 

Hon)fast can salmon swim? 

Salmon can swim at an estimated 14 miles per hour (22.3 km/h). 

How high can a salmon leap? 
Chinook can leap the highest, and can jump as high as 10 feet (3.1m) 
Chums have trouble jumping even 3 feet. 
'What predators eat salmon? 
Juvenile salmon: larger trout and salmon, sculpins, squawfish, crows, 
mergansers, osprey, kingfishers, terns, gulls, and other birds. 
Adult salmon: eagles, gulls, seals, whales, halibut, dolphins, and people 

Why do salmon turn different colors when they spawn? 
Scientists think that spawning colors help salmon find members of their 
own species. 

How does a salmon find its home stream? 
Fisheries scientists believe that salmon navigate at sea with an inner 
magnetic "map." They can also sense day length, and know the 
changing of the seasons by changing day length. As a salmon ap
proaches its stream, the sense of smell comes into play and it heads to 
the stream it smelled during its juvenile phase of life. 

Salmon are anadrotnousfish. What is an anadromousfish? 
Anadromous means that they spend part of their lives in fresh water, 
some in salt water, and then return to fresh water to mate and produce 
offspring. 

3 5 



A!DOFI- A - TlStt 

Research one species of fish that lives in your watershed. Answer these 
questions: 

1. What is the common name of your fish? 

2. Does it have another name? 

3. What is the scientific name of your fish? 

4. How large does your fish grow? 
Length Weight 

5. How many eggs does a female lay? 

6. What is the average size of its redd? 

7. Where does it rear (grow up) before it goes to the ocean? 

8. How long does it spend in fresh water? 

36 



9. How long does it spend in salt water? 

10. How many of this fish live in the Skagit Watershed? 

11. Has this number changed over time? 

12. Other interesting facts: 

37 



13. Draw and color two pictures of your fish as it looks when it is in: 

the ocean phase 

the spawning phase 

38 



rj^EJrlCTl09i 
"What Can you <Do to Protect Our "Water 9(esources? 

1. Run your dishwasher or clothes washer only when full. 

2. Turn off the water when you brush your teeth. 

3. Try to minimize the number of times you flush the toilet. 

4. Use phosphate-free or low-phosphate laundry and dish soaps. 

5. Use organic fertilizers and non-toxic cleaning supplies and dispose of 
them properly, not in storm sewers or down drains. 

6. Make sure your waste and trash doesn't end up in streams, rivers, and 
Puget Sound. 

7. Water-efficient shower heads can save 50% per shower and are easy to 
install. 

8. In summer outdoor water use can be 30-50% of your water use. Don't 
water in the middle of the day when evaporation is highest, only water 
when needed. 

9. Mulch your outdoor plants so that they 
retain moisture and require less watering. 

10 Think about how you use water.. The 
United States is the world's 
thirstiest country. Do your really need to 
wash your hair every day?... 
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acid groundwater sediment 
alevin habitat Skagit 
basic hydropower smolt 
benthic infiltration Sockeye 
Chinook lake soils 
Chum land use spawn 
Coho macroinvertebrate 
condensation nonpoint pollution 
Cutthroat oxygen Steelhead 
cycle Pink stream 
dams pool topography 
dissolved chemicals Puget Sound toxics 
dissolved oxygen resource transpiration 
downstream restoration tributary 
ecology riffle water 
ecosystem riparian watershed 
egg river wetland 
erosion runoff 
estuary saturation 
evaporation 
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