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The Skagit Watershed Education Project 
The Skagit Watershed Education Project is an ongoing project of North Cascade Institute that helps school children, 
their teachers, and local communities explore the river basin they call home. Focusing on the basin's cultural 
history, natural history, economic resources, and current issues, our goal is to create a field-based environmental 
education project which will enable elementary students to understand issues and activities which effect water 
quality and quantity within the river basin. This cooperative project between schools, environmental education 
organizations, environmentalists, land and natural resource managers, Native Americans, and business representa
tives focuses on the lasting value of education in ensuring the future of the watershed. Targeted to 60 classes of 4th, 
5th, and 6th grade children who live in the watershed, and their teachers, this project directly involves children in 
learning about and protecting their local drainage's, as well as the larger Puget Sound Watershed. 

The Skagit Watershed Education Project focuses on local drainage basins for local children and points to the 
interconnectedness of how natural events and human activities affect the larger Skagit River Basin and water quality 
throughout the Puget Sound Watershed. The ultimate goal of the Skagit Watershed Education Project is to create a 
sense of stewardship for the river system among its younger inhabitants, for the future of the watershed ultimately 
belongs to them. 

North Cascades Institute 
North Cascades Institute is a nonprofit educational organization dedicated to increasing understanding and apprecia
tion of the natural, historical, and cultural landscapes of the Pacific Northwest. Since 1986, we have provided year-
round educational programs for children and adults. Our mission is to provide leadership and excellence in outdoor 
and environmental education—to help people learn about, appreciate, and ultimately care for the land and all its 
inhabitants. We work cooperatively with schools, the National Park Service, U.S. Forest Service, Washington State 
Parks, Western Washington University, and many corporate and private sponsors to provide outstanding educational 
programs focusing on the Greater North Cascades Ecosystem. 
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Origins 
From far over the Pacific Ocean, looking east toward the Washington coast, a glistening thread of light illuminates 
the body of water known as Puget Sound. In the early dawn the colors of the water lighten, turning from grey to 
green to gold. Further east, the mountain wall of the North Cascades is backlit by the rising sun. 

Puget Sound is home to a rich and diverse marine ecosystem, including the waters of the sea, the mountains of the 
land, and all the living communities they contain. People and the works of people cluster around its shores. The busy 
lights of their lives break the darkness of the giant cities sleeping in the lowland valleys. 

Puget Sound, as immense and important as it is, is only one small body of the Pacific Ocean, lying nestled inside the 
encircling arms of North America. The Sound in turn stretches its arms deep into the heart of the continent The 
Puget Sound Watershed reaches deep into the mountains, its arms curling through dark, deep valleys, its fingers 
touching icy peaks. 

The Sound is ancient, and was bom of ancient geologic mutterings deep in the Earth. The Skagit River, too, is 
ancient, predating the rise of the mountains. Long before the mountains rose, the river was flowing to the sea. As the 
mountains grew, slowly, into the sky, the Skagit shrugged its watery head and cut deep into the rock, continuing its 
journey home. 
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There is a direct link between the summits of the highest peaks and the marine environment. Water, sediment, and 
life itself, swimming as salmon or soaring as eagles, connects the mountains and the sea. The river delta is the 
oining place—where salt water, fresh water, and the land come together. When we talk about Puget Sound we 

cannot forget the mountains where the sea is bom. The ocean finds constant birth and renewal in the rivers that give 
it life. If we are to protect the waters of Puget Sound we must begin with the source—with the many wetlands, 
creeks, and rivers that tumble from the mountains. Rivers of the Puget Sound Watershed extend all the way to the 
crest of the Cascades. This guide is the story of the largest and oldest of these rivers—the Skagit 

The themes of this guide are the water, mountains, and living creatures that make up the Skagit River Basin. The 
enclosed map illustrates the shape of the land—drainages, peaks, glaciers—free of human constructions and 
conventions (borders, boundaries, buildings) that too often shape our view of landscape. Our focus is on the Skagit 
River and the mountain lands that give it birth. Do not forget that the Skagit is but one of many rivers, all with their 
own stories to tell, that flow into Puget Sound. Our goal is to help you find your sense of place in this special part of 
the world. 

This guide only tells part of the story; you have to fill in the rest yourself. Get your feet wet Put your hands in the 
river and feel the chill of the glaciers that give it birth. Walk through the watershed, sit along the river's banks and 
listen to its song. Feel the movement, mystery, and power that lies within the living waters of the Skagit. 

A Land of Rivers 
The North Cascades is a land of rivers. Rivers are born in mist and rain. They begin falling and never stop until they 
die in the arms of the sea. The journey of a river is a story that shapes the land. No matter where you travel in these 
mountains, there is no escaping the sound of moving water. Of all the streams that travel through the Cascades, none 
sings a song more beautiful than the river known as the SkagiL 

The Skagit is one of the great rivers of North America. After the Columbia and Sacramento Rivers, The Skagit is the 
third largest river on the west coast of the contiguous United States. The river and its tributaries are the focus of life 
and energy for more than 1.7 million acres of the North Cascades—one of the most rugged mountain ranges in 
North America Containing hundreds of glistening glaciers, tumbling waterfalls, rushing creeks, soaring eagles and 
spawning salmon, the Skagit is the largest watershed in the Puget Sound Basin, providing over 20 percent of the 
water flowing into the Sound. 

This translates into nearly ten billion gallons each day. With over 2,900 streams, it 
drains 3,130 square miles (2,730 square miles in Washington and 400 square miles in 
British Columbia). In Washington the river basin encompasses most of Skagit County 
and the northeastern and eastern parts of Snohomish and Whatcom counties. 

The journey of the Skagit River begins in the mountains of Manning Provincial Park in 
British Columbia. From its headwaters, the river meanders southwest for 25 miles, then 
turns southeast for seven miles to the U.S. border. It then flows south for 20 miles in 
Washington until turning west to break through the crest of the North Cascades 
mountains on its way to Puget Sound. 

The Skagit Watershed is a land of rugged peaks and deep valleys. The floors of its 
river valleys are low compared to their headwaters—lush lowland forests extend far 
into the mountains. Most of the basin lies above 2,000'. Its eastern boundary follows 
the crest of the Cascade Range where summits range from 7,000' to 9,000'. The 
highest points in the Skagit Basin are two volcanoes: Mt. Baker (10,773'), located in 
the northwest comer, and Glacier Peak (10,541'), at the southern boundary of the 
watershed. 

Pyrola 
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Watersheds and Drainage Basins 
Watersheds, or river basins, are a basic feature of the landscape, covering every square inch of the Earth's surface. 

Learning how they develop and function helps us understand not only individual rivers and streams, but many other 
features of the landscape—geology, climate, vegetation, the distribution of plants and animals, and how and where 
people live, work and play. 

In the most basic physical terms, the river and its tributary streams are a single, integrated system for returning water 
to Puget Sound and the Pacific Ocean. This system has been operating continuously for tens of millions of years. 
Through the eons the watershed has seen many changes. It has expanded into other drainage basins, capturing 
streams and adding to its complexity. It has leveled thousands of feet of rocks thrust into the sky by rising moun
tains. It has seen the birth and extinction of volcanoes and witnessed the growth and melting of glaciers. 

The main feature of a drainage basin is its shape and pattern. The shape is defined by watershed divides. The divides 
of the Skagit have developed over many millions of years by glacial, river, tectonic and weathering processes that 
carved the typical and spectacular features of this heavily glaciated landscape—aretes, horns, cirques, and canyons. 
Other important features of the Skagit Basin are its floodplain and delta, and its many trunk streams and tributaries. 

The pattern of a drainage system is similar to the branches of a tree, with many small tributaries joining larger 
creeks, that in turn merge with the larger trunk stream. Drainage patterns are often complicated, however, by the 
geology beneath them. We know that the Skagit and its larger tributaries (Cascade, Sauk and Baker rivers) were here 
before the mountains, because they cut across the grain of the mountains. Smaller tributaries such as niabot, 
Newhalem and Goodell creeks follow the northwest-southeast grain and structure of the range. Within the water
shed other small streams around volcanoes (Glacier Peak and Mount Baker) have radial drainage patterns. 

Although the drainage pattern of the Skagit is controlled by geology and is relatively static, its shape has changed 
dramatically. Over long time periods (millions of years), the watershed has expanded by the retreat of its headwa
ters deeper into the mountains. Most of this retreat is by glacial erosion in cirques. During shorter spans of time 
(tens of thousands of years), the activity of ice age glaciers has caused the shift of low elevation drainage divides. 
Modern Lightning Creek northeast of Ross Lake captured Freezout and Three Fools Creeks as it carried water from 
the glacier-dammed Similkameen River to the Skagit. Today the divide between the Skagit and the Similkameen is 
a lake. The divide between the Skagit and the Fraser at Klesilkwa Pass in B.C. is a low-elevation marsh. The low 
divides between the Skagit, Fraser, Similkameen and Stillaguamish have probably changed with each ice age. 

The shape of the watershed has even changed drastically in a matter of days due to the activity of volcanoes. The 
Sauk-Suiattle system once flowed to Puget Sound via the Stillaguamish. Erosion of the divide between the Skagit 
and Stillaguamish by glaciers and their meltwater lowered the divide between the two basins and set the stage for a 
major change during an eruption of Glacier Peak. Mudflows from the erupting volcano blocked the Sauk River at 
Darrington and the Sauk found a lower route to the sea via the Skagit. 

Weather and Climate 
The Skagit Watershed is characterized by a temperate, mid-latitude, maritime climate. The moist marine air moder
ates both summer and winter weather. The characteristic winter rainy season gives way to a short, dry summer, often 
with a prolonged summer drought The Olympic Mountains of the Washington coast and the Coast Range of British 
Columbia and Vancouver Island combine to offer some protection from winter coastal storms. Topography and 
distance from the ocean impart strong climatic changes as one moves west to east across the basin. 

Temperatures range widely throughout the watershed. Recorded temperatures at Newhalem range from a low of -6° 
F to a high of 109° F, with greater extremes likely in the mountains. The highest temperatures are commonly 
recorded in July, the lowest in January. Temperatures drop on average 3° to 5° F for every thousand feet of elevation 
gained 
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Running parallel to the coast, and only 30 miles from Puget Sound, the North Cascades intercept storms that sweep 
in from the Pacific. As warm, moisture-laden air is pushed up against the mountains it rises, cools, and drops its 
moisture as rain and snow. West-facing valleys receive more rain and snow because they he more directly in the 
path of the prevailing winds (Table 1). Average annual precipitation on the west side of the range is 110". The 
winter season may deposit as much as 46' of snow at elevations as low as 5,000'. Snow often falls in September and 
lasts through July. 

Precipitation along the river increases upvalley from a low of 25 inches on the delta to a high of 84 inches a year at 
Marblemount. Above Newhalem the Skagit watershed lies between the northwest trending Picket and El Dorado 
Ranges and the north trending Pacific Crest of the North Cascade Range. Since most storms approach from the 
southwest, the Picket Range casts a significant rainshadow on the upper Skagit. Precipitation averages 31 inches a 
year at Hozomeen. Farther east toward the Pacific Crest of the North Cascade Range precipitation, continues to 
decrease to a low of 12 inches a year at Hart's Pass on the eastern boundary of the watershed. 

On the high mountains on the west side of the North Cascades precipitation exceeds 140 inches, with a record 190 
inches at Sloan Peak. The accumulation of snow and frequent storms in the spring and fall combine with generally 
cool temperatures to promote the conditions necessary for the formation and maintenance of glaciers. The great 
amount of precipitation means that most valleys have been able to erode down to near sea level nearly all the way to 
their headwaters. North Cascade valleys characteristically are long, deep, and gentle, terminating abruptly in steep 
rises to their headwaters. 

Table 1. West to East Precipitation Gradient Along the Skagit River 

Location Annual Precipitation (in.) Elevation (ft.) 

Skagit Delta 
Sedro Woolley 
Concrete 
Marblemount 

25 
46 
67 
84 
79 
74 
31 
12 

30 
60 

195 
300 
525 
891 

1,610 
5,000 

Newhalem 
Diablo Dam 
Hozomeen 
Hart's Pass 
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Where the River Is Born: The North Cascades 

From any of its many summits the North Cascades appear as a sea of mountains, an ocean of breaking waves frozen 
into spectacular shapes and forms. Glaciers tumble from the higher peaks. Sharp spires and jagged ridges twist from 
summit to summit, then abruptly plunge into deep valleys far below. 

Water, ice and jagged peaks are the essence of the North Cascades landscape. Its dominant topographic characteris
tics are near-vertical cirque headwalls and steep-sided glacial valleys. The North Cascades contain most of the 
glaciers of the United States outside of Alaska. These are steep mountains—often ascending more than 5,000' from 
valley to summit This amazing elevation gradient—beginning nearly from sea level—makes other mountains seem 
gentle by comparison. 

The Cascade Mountains stretch northward for 500 miles from Mt. Lassen in California to the Fraser River in British 
Columbia. In northwestern Washington, the range is most rugged, reaching an average elevation of nearly 7,000' 
and stretching for 70 miles along the Canadian border. The North Cascades are separated from the Coast Mountains 
of British Columbia by the Fraser River. To the west lie the lowlands of Puget Sound, while the Okanogan High
lands and the Columbia River mark the eastern boundary of the range. To the south, Snoqualmie Pass divides the 
older granitic and metamorphic rocks of the North Cascades from the younger volcanic and sedimentary rocks of the 
southern Cascades. 

Only within the last twenty years have geologists begun to unravel the complex geology of the Skagit River Basin. 
The distribution of rock types varies between two great faults that divide the watershed into thirds. The Straight 
Creek Fault trends north-south, crossing the Skagit River at MarblemounL The Ross Lake Fault runs north-south 
under Ross Lake, following the original path of the river. 

West of the Straight Creek Fault to Puget Sound the rocks are primarily schists and phyllites of the Shuksan meta
morphic suite. Between the Straight Creek Fault and the Ross Lake Fault are the ancient gneisses and granites that 
comprise the crystalline core of the North Cascades. Recent estimates suggest the crystalline core was once buried 
fifteen miles beneath the surface. East of the Ross Lake Fault, the rocks are less severely metamorphosed than the 
Shuksan metamorphic suite. Tropical fossils are preserved in these rocks at the headwaters of Freezeout, Three 
Fools, and Devil's creeks. 

Superimposed upon the older rocks of the North Cascades are the geologically young volcanic rocks that make up 
Glacier Peak and Mt. Baker, fiery sentinels of the lower Skagit Both are composite volcanoes built of lava flows, 
ash and other volcanic debris. Geologic evidence indicates that most of Glacier Peak was built within the last 
700,000 years, while Mt. Baker was built within the last 2 million years. Mt Baker and Glacier Peak have been 
very active since the last ice age ended 10,000 years ago. Mt Baker has been active most recently, with as many as 
12 small lava, ash and steam emissions within the last 200 years. While Glacier Peak lies hidden from view, Mt. 
Baker is clearly visible from Bellingham and Skagit Bays. 

As volcanoes heat up, their glaciers melt, resulting in huge mudflows called lahars. Lahars from Glacier Peak have 
swept repeatedly down the mountain via the Whitechuck and Suiattle valleys. The largest Whitechuck lahar oc
curred 11,000 years ago, deposited 80' of rock and mud near Darrington, and followed the North Fork of the 
Stillaguamish River to Arlington. The mud blocked the Sauk River from entering the North Fork of the 
Stillaguamish, sending it down the Skagit instead. A lahar 8,700 years ago swept down the Suiattle River and into 
the Skagit River to Minkler Lake west of Lyman. 

Puget Sound has more earthquakes than the North Cascades range because it is located nearer to the modern margin 
between the North American and Juan De Fuca (oceanic) plates. Earthquakes are a fairly frequent occurrence in the 
Skagit Watershed, indicating that the Earth's crust beneath the Skagit is still active. Glacier Peak and Mt. Baker are 
focal points of earthquake activity when erupting. The largest quakes on record occurred in 1872 (magnitude 7-7.5) 
and 1915 (magnitude 4-5) and shook the upper Skagit Valley from epicenters south of Ross Lake. Small earth
quakes registering less than five on the Richter Scale are common. Recently discovered geologic evidence indicates 
that large earthquakes have shook Puget Sound in the recent geologic past. Deposits laid by tidal waves caused by 
the earthquakes have been found in tidal marshes in Puget Sound, Vancouver Island and the Pacific Coast. Uplift of 
tidal marshes occurs between earthquakes, and downdropping occurs following these events. 
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The Shape of the Land 

The rising mountains met with two considerable forces at the surface—water and ice—that move and shape the 
land. The higher the mountains rise, the more pronounced the activity of water. Water travels at varying speeds from 
the mountains back to the sea; rainwater finds its way to Puget Sound quickly while precipitation falling as snow 
may be trapped in a glacier for hundreds of years. 

Climate controls the nature and intensity of processes of water erosion and deposition. The Earth's climate has 
changed many times during the life of the Skagit. The most dramatic, repeated and recent of these changes are the 
Great Ice Ages. During these many cold periods, glaciers expanded to cover over 90 percent of the Skagit Water
shed; in contrast they cover less than 5 percent today. 
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Mountains 
Ice age glaciers created one of the world's classic glacial landscapes in the Skagit River Basin. Alpine glaciers bom 
of Skagit precipitation, as well as much larger ice sheets from British Columbia, have taken turns shaping the 
watershed. Local alpine glaciers have had the greatest effect on the landscape because they grew much more quickly 
in response to cooling climates than the ice sheet. The larger and more powerful Cordilleran ice sheets covered 
parts of the Skagit to elevations of over 6,000, but because it took many thousands of years for them to build, their 
excursions into the Skagit were brief. 

High in the mountains the alpine glaciers left little of the sediment they eroded. Instead, the glaciers carved bowl-
shaped depressions called cirques into the sides of the mountains. Where several cirques isolate a peak, the solitary 
summit is known as a hom (e.g. M L Shuksan, Mt. Fury, M L Redoubt). When cirques coalesce on the flank of a 
mountain, they form flat benches called parks (e.g. Devil's and McMillan paries). And when the cirques meet along 
two sides of a ridge they create jagged ridges called aretes (e.g. Ripsaw Ridge, Tepeh Towers, Crescent Creek 
Spires). 

The Cordilleran ice sheet covered all but the highest peaks of the Skagit Watershed. By noting the junction of the 
higher elevation rugged arete-horn topography and lower elevation rounded mountains and ridges covered by the ice 
sheet, one can discern the thickness of the ice sheet anywhere in the watershed. In the Ross Lake Basin, remnants of 
once-towering ridges have been reduced to low-elevation humps, such as Pumpkin Mountain and Rowland Point. 

The ice sheet reached its maximum extent 15,000 years ago. Over the next 5,000 years the ice sheet receded. 
Because of topography, it didn't retreat along a single front but stagnated in large blocks within the Skagit Valley 
and its larger tributaries—by 10,000 years ago the ice sheet disappeared completely from the SkagiL 

The response of the watershed to the Fraser glaciation continues today as the crust rebounds from the weight of the 
ice sheet, rivers carve into the vast amount of sediment left in valley bottoms, and slopes fail (in part) because of 
glacial over-steepening of valley walls. 

The largest of many hundreds of landslides that have occurred in the Skagit since the end of the ice age occurred 
around 6,700 years ago. It began near the crest of a ridge between Bacon and Damnation Creeks on the north side of 
the Skagit River. So large was the slide that it blocked the 
river for many months. Landslides are a fact of life in the 
steep mountains of the North Cascades. The largest ones are 
triggered by heavy rainfall, earthquakes, and volcanic 
activity. Smaller slope failures are a result of rock weathering 
and vegetation disturbances. 

Glaciers continue to shape the summits of the Skagit Water
shed today. The Skagit has more glaciers than any other 
watershed in the lower 48 states. Major concentrations of 
glaciers are found on the two volcanoes (Mt. Baker and 
Glacier Peak) and on higher non-volcanic massifs of the 
crystalline core. 

These smaller glaciers have advanced and retreated as much 
as a mile from their icy summits several times since the end 
of the last Ice Age. The most recent period of advancing 
glaciation is known as the Little Ice Age and lasted from 
1200 A . D . to around 1900 A . D . Barren rock and small ridges 
of sediment, deposited below and along the edges of glaciers 
throughout the watershed, mark the extent of these Little Ice 
Age glaciers. Most glaciers in the watershed are continuing to 
retreat today. ^ Fairy bells 
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Valleys 
As the Cordilleran ice sheet grew on the Fraser Plateau and in the Coast Mountains of British Columbia, it advanced 
into the Skagit watershed from two directions. One lobe of ice descended the upper valley, while a second lobe 
advanced up the lower valley from the Puget Lowlands. These two walls of ice met somewhere between Concrete 
and Rockport. 

The incredible erosive power of the glaciers deepened tributary valleys and the Skagit Valley itself to within a 
thousand feet of sea level very near to the high drainage heads. Ice age glaciers also straightened valleys by truncat
ing tributary valley ridges, broadening them into U-shaped troughs. Larger tributary valleys are flat and poorly 
drained—the swamps of lower Big Beaver and Thunder creeks are good examples. 

Where basins were too small to produce large glaciers that could erode deeply enough to join them with the main 
valley floor, hanging valleys were created. Waterfalls tumble hundreds of feet from the edges of hanging valleys 
such as Thunder, Fisher, Arctic and Skymo basins. While glaciers have shaped the summits and valley walls of the 
Skagit Watershed, the river has shaped the valley bottom. The river adjusts to changes in discharge or availability of 
sediment by eroding into the glacial valley fill, steepening its slope to cut through landslide deposits, or by changing 
its position on the floodplain. 

As glaciers retreated from the watershed at the end of the last ice age, the Skagit and its larger tributaries were 
choked with sediment eroded from the mountains. Sediment eroded by ice age glaciers was deposited in the valley 
bottoms and grows thicker downvalley. At the base of Ross Dam in the river canyon, the valley fill is 30' deep. The 
fill deepens to 120' at Newhalem, 400' at the mouth of Bacon Creek, and over 1,000' at the delta. 

In response to this sediment burden, the river formed a series of braided streams instead of a single channel. These 
braided streams were only stable for days before they filled with sediment. Braided streams that appear like the 
Skagit did at the end of the last Ice Age are found today at the terminus of glaciers. Glacier-fed streams are also 
identified by the amount of fine-grained sediment they carry, which gives them a cloudy or milky appearance. 
Diablo Lake gets its jade-green summer color from glacial sediment carried by Thunder Creek. 

As the sediment load delivered by glaciers decreased, the river responded by changing its shape and downcutting 
into the valley fi l l . The river changed from a braided stream to a single channel. The stability of the channel contin
ued to increase as vegetation reoccupied the watershed. 

Today the river is stable between large floods. Sediment is stored in terraces along the river banks and in riffles, 
gravel bars and islands within the channel. As the river's gradient changes, the sediment the river stores along its 
bed changes. Where the gradient is less than 5 feet per mile on the delta the river bed is composed of fine sand and 
silt. In reaches where the gradient is between 5 to 30 feet per mile, the river and its tributaries beds are composed of 
gravel and cobbles. Stream gradients of greater than 30 feet per mile result in a stream having the ability to remove 
all but boulders from its bed. 

The River Delta 
In the Pacific Northwest every river ends its journey in a lake or ocean. The Skagit River finds its eventual home in 
the arms of Puget Sound. The Puget Lowland is a part of a huge trough that includes the Fraser Lowlands and Strait 
of Georgia to the north and the Willamette Valley to the south. Thousands of feet of sediment snipped by glaciers 
and rivers from the North Cascades and Olympic Mountains fill the Puget Sound trough. 

The Cordilleran ice sheet filled the Sound to a depth of over 5,000' at Mount Vernon. As the ice sheet moved south, 
the ice sheet created the streamlined topography around Clear Lake and rounded the tops of the San Juan Islands. 
The tremendous weight of the ice depressed the Earth's crust at the Skagit Delta over 450'. Even today Puget Sound 
is rebounding from the weight of the ice that disappeared over ten thousand years ago. 

Although uplands in Puget Sound were shaped by glaciers, the delta of the Skagit River was, and is, being shaped by 
the interaction of the river with the waters of Puget Sound. The river delta has formed at the mouth of the river since 
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Figure 2. The Skagit River Delta 
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the last glaciation. At the end of the last ice age (10,000 years ago) the Skagit River met the sea near Hamilton. Five 
thousand years ago, the delta had grown to Burlington. As it grew to its present position it engulfed several former 
islands, including Burlington Hi l l , Bayview Ridge, and Cedar Hi l l . Eventually, Whidbey, Camano and Fidalgo 
islands wil l be incorporated as part of the mainland. 

As the Skagit River nears Puget Sound, it slows, moving in meanders across the floodplain. As the river slows it 
begins to drop the sediment it is carrying, and the delta grows out into Skagit Bay. The San Juan Islands provide 
protection from storm waves that would wash the delta soils away. 

The delta is composed of northern, western and southern lobes (Figure 2). The southern lobe is presently the only 
active (growing) part of the delta, although during large floods water spills from the Skagit River onto the west lobe 
of the delta The northern lobe has been inactive for over 5,000 years. 

The Way of Water: Floods and Drought 

Floods are one of the most important features of the Skagit Watershed (Table 2). They are large and frequent 
because of the vast precipitation the Skagit receives. Floods occur rapidly because the steepness of the mountains 
and the many streams in the watershed ensure that water travels quickly from the mountains to the river. Skagit 
floods are destructive and costly because of human development, settlement and agriculture along the floodplain of 
the river. 

Floods on the Skagit take two forms, depending on the time of year they occur. Fall and winter floods occur in 
response to heavy fall and early winter rains. Because water runs quickly off of the steep mountain slopes, winter 
floods rise fast, but are of shorter duration than spring floods. 

Spring floods occur in response to the melting of the immense winter snowpack in the mountains. Unlike winter 
floods, spring floods are smaller and last longer, it takes more time for snow to melt and reach a stream. Some of the 
largest floods on record in the Skagit occured when warm rains fell high on snow-covered mountain slopes. These 
floods can occur at virtually any time during the late fall and early spring. 

Large floods are responsible for most changes on the river floodplain, although smaller ones occur more frequendy 
and, therefore, carry more sediment to the delta Dense forests on the valley bottom keep the river channel from 
changing position, but caused huge logjams on the river in the past 

The November 1990 floods occurred as the freezing level rose rapidly and as much as 10" of rain fell on a heavy 
early-season snowpack within a few days. The flood rose to its fourth highest level since 1920. On the Lower 
Skagit, between Marblemount and Mount Vernon, the river eroded banks, washed down forests, and swept away 
homes. Levees failed on Fir Island, flooding the entire delta. Losses were in the millions of dollars and Fir Island 
looked like it had joined Puget Sound. 

Five dams have been constructed (in part) to diminish the magnitude of flooding on the Skagit. Two dams are 
located on the Baker River and three on the Skagit River above Newhalem (Baker Dam 1926, Diablo Dam 1930, 
Ross Dam 1949, Upper Baker Dam 1959, Gorge Dam 1960). Together the dams can store as much as 13 percent of 
the Skagit River's annual discharge. It is estimated that they have reduced the magnitude of floods by as much as 45 
percent at Concrete. However, the dams provide limited flood protection. They are usually close to full in the fall, 
and therefore provide better protection against spring snowmelt floods. Furthermore, the dams only store enough 
water to protect against smaller floods. For example, Ross Lake filled within a few days during the November 1990 
floods. Had rain continued to fall, the dams would not have provided additional flood water storage. 

Over 65 miles of levees along the lower river are designed to keep the river and ocean tides from Puget Sound from 
flooding adjacent farmland. Levees are ridges of rock and earth along the banks of a river. Despite attempts to 
control flooding by the construction of dams and levees, the Skagit remains a flood-prone valley. 
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In contrast to large floods, periods of low water flow are infrequent on the Skagit River. Glaciers in the watershed 
store as much water as the Skagit River delivers to Puget Sound annually. Stored glacial water is released slowly to 
the rivers long after most of the snow has melted. This makes the Skagit an especially productive stream for salmon 
as glaciers provide water flow even during periods of extreme drought The lowest recorded discharge on the Skagit 
occurred during the drought of 1943, when only 54 cubic feet per second (cfs) passed by the gage at Newhalem. 
Without the glaciers the river might have run dry. 

Table 2. Large Floods on the Skagit River 

Year Month Peak Discharge (cfs) 

1815 500,000* 
1856 350,000* 
1897 November 275,000 
1909 November 260,000 
1917 December 220,000 
1921 December 240,000 
1932 February 147.00O 
1949 November 154,000* 
1951 February 139.000* 
1980 December 148,00O 
1990 November 142,000-

* discharge reconstructed from geologic evidence 
• after construction of dams 

A Watershed Tour 

The names of water in the North Cascades speak of the people who lived here before. They tell us who they were, 
what they found, and what they dreamed: Skagit, Sauk, Suiattle, Cascade, Baker, Thunder, Ruby, Eldorado, Big 
Beaver, Granite, Terror. The tributaries of the Skagit River are all unique. The Skagit River Basin itself can be 
divided into the Upper and Lower Valleys, with the town of Marblemount as a dividing point and the Skagit River 
Delta. 

The Upper Valley 
Above Marblemount, the Upper Skagit watershed covers 1,380 square miles, of which 400 square miles lie within 
British Columbia. The Upper Skagit is known for its great vertical relief, rugged, sharp-crested ridges, and deep, 
steep-walled valleys. Lower Devil's Creek is one of the largest canyons on Ross Lake. Ruby Creek, with its 
branches of Canyon and Granite Creeks, is one of the longest streams in the drainage basin. The valleys of Big 
Beaver and Little Beaver creeks drain the rugged east slope of the Picket Range, the most vertical and steep-sided 
divide in the basin. The gentle meanders of Big Beaver Creek produce many swamps and beaver ponds, and host the 
largest western redcedars in the North Cascades. This entire area is roadless and known for its pristine wilderness 
and abundant wildlife. 
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Ross Lake, located in the northeastern portion of Whatcom County, is the largest body of water in the watershed. 
Formed by the construction of Ross Dam, which was begun in 1937 and completed in 1949, Ross Lake is 24 miles 
long and extends one mile into British Columbia at full pool. The lake covers 11,200 acres in Washington and 480 
acres in British Columbia. In the United States the lake and adjacent lands comprise the Ross Lake National 
Recreation Area, administered by North Cascades National Park Service Complex. Glacial meltwater produces a 
lake that is usually too cold for swimming, but provides excellent boating, fishing, hiking and camping. 

Above Ross Dam the valley is wide from the effects of repeated excursions of the Cordilleran ice sheet, and the river 
has a moderate gradient of 14 feet per mile. The tributaries to the Skagit, however, differ markedly on the east and 
west sides of the lake. Drier eastside tributary valleys such as Lightning, Devil's and Ruby creeks have broad U -
shaped upper segments created by glaciers and narrow, winding lower canyons carved by running water. In contrast, 
the wetter westside valleys have U-shaped glacial troughs from headwater to mouth. 
Between Ross Dam and the town of Newhalem the river plunges at a dizzying rate of 80 feet per mile through a 
gorge cut into the crystalline core of the North Cascades. The gorge was created by the activity of the Skagit River 
between ice ages and by meltwater from retreating glaciers. This narrow, winding canyon sits at the bottom of a 
glacial trough created by the many expansions of the Cordilleran ice sheet. The ice sheet filled the canyon, but did 
not excavate it into a U-shaped valley. Since the end of the last ice age the river has cut some 20 feet into bedrock. 
Between Newhalem and Marblemount the river again flows through a glacial trough, dropping at 14 feet per mile. 

Thunder Creek arises from glaciers nestled high on the slopes of Boston, Buckner, and Forbidden peaks. Thunder 
Creek is also fed by the waters of the aptly named Skagit Queen Creek, arising from the Boston Glacier, largest 
glacier in North Cascades National Park. Thunder Creek is predominantly glacier-fed and carries much glacial 
sediment, giving the water a milky appearance. Downstream, Thunder Creek enters Diablo Lake at the location of 
Colonial Creek Campground, from which beautiful trails entice hikers to explore along its turbulent waters. 

The Cascade River joins the Skagit River at Marblemount, below the effects of the up-river dams. Travel along the 
Cascade River served as a major migration route for native peoples trading with tribes of the Columbia Basin. A 
federally-designated scenic river, the Cascade River originates from the high peaks near Cascade Pass. The highest 
peaks of the Cascade Watershed reach to 8,900'; all lakes in the basin lie above 2,500'. 
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Table 3. Major Tributary Streams, Glaciers and Lakes of the 
Skagit River Basin 

Stream Size fsQ.mi) Glaciers Lakes 

Upper Skagit 771 177 138 
(3 reservoirs) 

Little Beaver Creek 54 
Lightning Creek 129 
Big Beaver Creek 68 
Ruby Creek 215 
Thunder Creek 114 

Cascade River 185 57 35 
(no reservoirs) 

Lower Skagit 535 5 96 
(6 reservoirs) 

Illabot Creek 42 
Finney Creek 52 
Day Creek 34 
Nookachamps Creek 72 

Sauk-Suiattle Rivers 732 96 79 
(no reservoirs) 

Sauk River 386 
Suiattle River 346 
White Chuck River 86 

Baker River 297 63 39 
(2 reservoirs) 

Total 3,100 394 387 
(11 reservoirs) 
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The Lower Valley 
From Marblemount, the lower Skagit 
Basin covers 535 square miles as the 
river flows westerly in a broad valley 
bordered by mountains. Between 
Marblemount and Sedro-Woolley a narrow 
floodplain ranges from 1 to 2 miles in width. i -' w \ t Oval-leaved huckleberry 
The Skagit floodplain covers over 90,000 
acres below Marblemount. 

Between Marblemount and the delta, the river 
gradient eases to 6 feet per mile as the valley 
broadens into an widening glacial trough. As the 
river's gradient decreases, and sediments from the Cascade and Sauk 
rivers enter, the river begins to meander. Evidence of past meanders include old channels, oxbow 
lakes and sloughs that provide important wetlands and rich habitat for wildlife, including great blue herons, trum
peter swans, and many species of ducks and other waterfowl. Sloughs such as Barnaby Slough (Rockport), Gages 
Slough (Burlington), Jim's Slough (Lyman), Britt's Slough (Mount Vernon), Skiyou Slough (Sedro-Woolley), and 
Minkler Lake (Lyman) are key components of the Skagit Watershed. 

The combined streams of the Sauk and Suiattle rivers form the largest tributary of the Skagit. The Sauk River Basin 
covers 732 square miles and is the largest subarea of the Skagit Watershed. Including the Suiattle and White Chuck 
rivers, its headwaters are in fields of glacial ice located near the crest of the Cascades. Altitudes within the basin 
range from 275' where it enters the Skagit at the town of Rockport, to 10,541' at Glacier Peak. 

The Baker River is the only dammed tributary of the Skagit and drains the south and east slopes of M L Shuksan and 
Mt. Baker. The Baker River Basin is comprised of rugged mountains similar to those of the Upper Skagit. Altitudes 
range from 175' at Concrete to 10,773' at M L Baker. Water from the Baker River Basin is converted to hydroelec
tric power by dams that create Baker Lake and Lake Shannon, as well as two small power plants in the Bear Creek 
drainage. Noisy Creek, which originates high in North Cascades National Park, tumbles into Baker Lake from the 
east. Home to spectacular ancient forests and wildlife, including spotted owls, Noisy Creek was the focus of an 
intense preservation effort that culminated in 1990 when the land was purchased from timber companies by the U.S. 
Forest Service. Noisy Creek now has the protection it deserves. 

The Skagit River Delta and Puget Sound 
The delta is the dynamic end to the river's long journey to the sea. As the river nears Puget Sound, it slows; instead 
of tributaries joining the river, the river itself begins to divide. Below Mount Vemon it splits into north and south 
distributary channels, and into over a dozen channels at the delta's edge. Below Sedro-Woolley the river meanders 
for several miles across a flood plain to within eight miles of Puget Sound. It then branches into north and south 
forks that flow into Skagit Bay as it widens to form an extensive delta. At the delta the river offers the eroded 
mountains to Puget Sound at the rate of ten million tons of sediment per year. 

The water and islands of Puget Sound work with the river to shape the delta. If not for the protection offered by 
Whidbey Island, the delta would be reshaped by the force of storms and waves from the Strait of Juan De Fuca. 

Sand, silt, and other fine materials are deposited over the delta as the river current slows as it joins the Sound. New 
wedands are created as the delta continues to advance, particularly in the protected waters of Skagit, Padilla and 
Samish bays. Deposition of sediment has outpaced erosion by tides, waves and currents. As a result, the delta has 
grown rapidly for over 10,000 years. 

Pioneer grasses provide sheltered habitats for developing communities of plants and animals. Tidal marshes merge 
into freshwater swamps and sloughs. These rich, alluvial lands attract large concentrations of wildlife, particularly 
migrating waterfowl. 
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The Skagit Wildlife Area provides 12,000 acres of river delta and shallow estuarine habitats for over 175 species of 
birds, including waterfowl, shorebirds, and raptors. Sand flats beyond the marsh provide wintering area for up to 
26,000 snow geese which arrive in late fall and depart for Siberia in late April . Tundra swans are also present in 
large numbers. 

River Habitats: Plants and Wildlife 

The Skagit River Basin is a rich and varied ecosystem—a landscape bound together by common threads of geogra
phy, climate and the interactions of living communities of plants and animals. It is the river that ties it all together— 
joining the icy slopes of the highest peaks with the open waters of Puget Sound. This is a land of dramatic changes: 
open marshes of the river delta contrast with dark forests of the river valleys; dwarf trees on an alpine ridge stand 
alone above lush green meadows. Not all differences between habitats are dramatic, however. There are many subde 
changes as one habitat type grades almost imperceptibly into another. 

A habitat is a combination of the physical environment, the rocks, land and water, as well as living things. Together 
these plants and animals make up an interacting, interdependent community. Habitats range from microhabitats of 
the forest floor, a world of decaying fir needles, rotting wood, and a rich flora of insects and other arthropods, to the 
quick, cold streams that tumble from the slopes of Eldorado Peak. Mountain forests support communities of plants 
and animals different from those of the river valleys; plants that flourish in subalpine meadows are strangers to the 
more severe conditions occurring on alpine ridges. Higher still, two black ravens ride swirling currents in the 
mountain winds. 
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Lowlands and River Valleys 
Water is the essence of the North Cascades. Small creeks and rivulets tumble from glaciers and snowfields and join 
together as rushing creeks. Hundreds of small lakes lie scattered throughout the watershed, isolated jewels accessible 
only by arduous cross-country hiking. Many of these mountain lakes, rich reservoirs of life surrounded by marsh and 
meadow, are tarns—remnants of glaciers that have long been gone. 

Although many of the lowland valleys are accessible by road, the farther you journey into the mountains the more 
difficult travel becomes. In the National Park and National Forests, hiking trails wind through most major river 
valleys. Travel off-trail is difficult at best and nearly impossible in many places. Creeks and stream banks are 
choked with dense brush including devil's club, salmonberry, thimbleberry, vine maple, and willow. 

The distribution of plant communities in the Skagit Watershed is determined by a combination of topography and 
climate. Precipitation and elevation combine to create a series of vegetation zones, each with characteristic plant 
communities, as one moves from the Puget Sound lowlands east to the crest of the Cascades. The west side of the 
range is characterized by high precipitation, dense undergrowth, and forests of large coniferous trees. The east side 
of the mountains is drier, with more open country and much less brush. 

Plant communities change over time. Disturbance, such as fire, landslide, windfall, floods, or development, whether 
natural or of human origin, creates conditions where plant communities change. Vegetation passes through various 
successional (serai) stages, as species composition changes from pioneer grasses and herbaceous wildflowers to 
climax plant communities. Some species have a wide latitude and are common throughout several zones; vine 
maple, red alder, and slide alder, for example, are common in disturbed areas at all but the highest elevations. 

The Puget Lowlands were once almost completely covered with dense forests of two shade tolerant species— 
western hemlock and western redcedar. Seedlings of these two forest giants are able to germinate and grow in the 
shade of the mature forest. Together they comprise the climax community of the low-elevation forests of the 
watershed. This climax community is self-replenishing unless disturbed. These are the classic, low elevation, ancient 
forests of Puget Sound. Stretching from sea level up to around 2,500', these forests support a rich understory 
community. 

In springtime the forest floor is thick with wildflowers. Trillium, bleeding heart, yellow violet, calypso orchid, 
twinflower, foam flower, and bunchberry display their delicate colors and brighten the forest shade. Mosses, lichens 
and fungi grow thickly over the ground and on exposed rock and fallen trees. Huckleberries tantalize hikers along 
the trail. In drier locations salal and Oregon grape, both evergreen shrubs, dominate the understory, while swordfem 
and its many relatives grow throughout the forest. 

Western redcedar grows in moister sites, hemlock can tolerate slightly drier conditions. Growing in scattered open 
glades throughout the cedar-hemlock forest are red alder and bigleaf maple. These two deciduous trees must have at 
least some sunlight for their seedlings to grow. They appear along trails and streams and in openings created when 
forest giants fall during windstorms. Red alder is an important pioneer species that adds nitrogen to the soil through 
nodules of symbiotic bacteria on its roots. 

Douglas-fir is an important component of these ancient forests. Douglas-fir needs more light than cedar or hemlock, 
and achieves rapid growth on freshly disturbed sites with mineral soil. In areas that have been disturbed, Douglas-fir 
may form a climax forest composed of huge trees 250' high, 8' in diameter and over 750 years old. 

The greatest concentration of remaining ancient redcedar in the Skagit Basin is along the lower reaches of Big 
Beaver Creek. Redcedars are a long-lived species, living more than 1,000 years. Growing in moist habitats, they are 
ideally suited to the Skagit Watershed where summers are cloudy and winters are mild. Tapering from heavily 
buttressed bases 16' in diameter, they rise 200' above the forest floor balanced on a shallow, wide-spreading root 
system that provides stability in wet valley soils. They are distinguished by their stringy, fibrous bark and lacy 
sprays of flat needles. Native peoples of the Pacific Northwest used all parts of the cedar—bark for clothing and 
wood for totems, dugouts, and shelter. 
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The lowland river valleys contain magnificent forests. While some forests on public and private land are managed 
for timber harvest and some Forest Service areas are designated multiple use (recreation, timber production and 
resource extraction), others have been designated as wilderness (Figure 4). Ancient forests on public and private 
lands in the Skagit basin contain virgin forest with large, old trees together with trees of different ages. The diversity 
of age classes in an ancient forest provides a rich understory. Different canopy levels allow sunlight to touch the 
forest floor in places. Ancient forests contain many snags and logs that provide shelter for a variety of plant and 
animal life. Some of the most extensive stands of ancient forests left in the United States are the low elevation 
Douglas-fir forests of the Skagit River Basin. 

Mountain Forests 
There is no clear dividing line between river valley and mountain forests, just a gradual change in the physical 
environment and a corresponding change in plant and animal communities. We begin to feel a slight chill in the air, 
bringing an awareness of the snowy peaks that rise above. As we climb, the land becomes drier and more open. 
Even though precipitation increases with altitude, poor mountain soils do not retain water throughout the growing 
season. Western redcedars are left below, to be replaced by one of the loveliest of forest trees—Pacific silver fir. 
The Pacific silver fir zone extends from 2,000' up to around 4,500', and includes western hemlock as a co-dominant 
As elevation increases and the seasonal snowpack deepens, silver fir becomes more and more prominent Scattered 
redcedars occur in moist pockets; noble fir is also an important tree in some areas. The understory species are very 
similar to that in the redcedar-western hemlock zone, with twinflower, bunchberry, and vanilla leaf often covering 
the ground along with a wide assortment of ferns. Red alder, Douglas-fir, and bigleaf maple still grow in sunlit 
openings. 

Climbing higher still, we enter the mountain hemlock zone which stretches from 4,000' up to timberline at around 
5,500'. Pacific silver fir is still common and we pass through a silver fir-mountain hemlock forest as we continue 
our climb toward timberline. Western hemlock has pretty much dropped out of the picture at these higher elevations. 
Alaska yellow-cedar and subalpine fir begin to appear. Understory species include huckleberries and mountain ash. 

Land Above the Trees 
As our path winds higher into the 
mountains, the dense stands of silver fir 
and mountain hemlock give way to 
open meadows and windblown ridges. 
We have entered the land above the 
trees. It is a land of lush wildflower 
meadows, scattered groves of dwarf 
trees, and a variety of plant and animal 
communities distinct from the forests 
below. 

The transition from mountain forest to 
subalpine meadow is dramatic. Trees 
are replaced by grasses, herbaceous 
flowers, and small shrubs. Lush 
meadows of alpine phlox, Davidson's 
penstemon, false hellebore, Sitka 
valerian, mountain lupine, partridge 
foot, fanleaf cinquefoil, and glacier lily 
cover the slopes. Patterns of snow 
accumulation and snowmeit are the 
determining factors in the distribution 
of subalpine plant communities. Snow 
blown off high alpine ridges accumu
lates on leeward slopes where luxuriant 
subalpine meadows thrive on meltwater 
in early summer. 
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Twin/lower 
In wetter subalpine habitats, pink and yellow monkeyflower, bog orchid, 
marsh marigold, blue gentian, and many species of saxifrage provide a 
brilliant display. Subalpine vegetation may be covered with snow well 
into July in many places. Dwarf sedge dominates these snow bank 
communities. The growing season usually lasts less than three months 
before winter storms begin again. 

On the western side of the watershed the subalpine zone begins at around 
5,500'. The elevation at which timberline occurs is determined by a 
combination of factors, including temperature, snow, slope aspect, and 
wind. Snowpack affects the length of the growing season and the amount 
of soil moisture available throughout the year; both affect the ability of 
trees to survive. Common timberline trees of the western slope are 
mountain hemlock and subalpine fir, although Pacific silver fir and 
Alaska yellow-cedar are also found. 

Tree shape changes radically at timberline. The large upright growth 
forms of the forest become stunted dwarf trees growing in small clumps 
or tree islands. Krummholz, a German word meaning "crooked wood", 
describes the gnarled, twisted trees common at timberline. Tree islands 
usually become established around a single tree whose presence modifies 
the environment in its immediate vicinity. Its darker color causes earlier 
snowmelt and provides protection from the wind, allowing seedlings to 
become well established. 

Subalpine trees commonly reproduce by layering; a branch touches the ground, takes root, and eventually becomes 
an independent tree. This leads to the common pattern of krummholz islands, with an upright tree in the center of a 
dense "skirt" of limbs and new shoots spreading around it. The height of the skirt shows the depth of winter snow; 
branches that protrude above the protective snowpack are pruned by wind and ice. 

Contrasting with the dense herbaceous growth of the subalpine, the alpine zone is a 
more severe and limited habitat. The alpine tundra, from a Russian word meaning 
"treeless plain", is a harsh world dominated by the interaction of wind and snow. 
Storms and freezing weather can occur in any month of the year. Temperatures range 
from below freezing to over 90°F in August, Lichens, mosses and prostrate cushion 
plants are the dominant life forms. 

Water is a severely limiting element in the alpine environment Exposed ridges are 
blown free of winter snow. Rocky, nutrient-poor soils retain little moisture for plant 
growth and strong, desiccating winds remove what water remains. These factors 
combine to cause a summer drought in the high country. Frost action and soil move
ment make it difficult for plants to take root and survive. Sheltered microhabitats 
promote the accumulation of moisture and the establishment of seedlings. 

Alpine plants rely on many specialized adaptations in order to survive in a severe 
environment characterized by cold temperatures, a short growing season, and poor, 
unstable soil. Many species have a low, prostrate growth form that hugs the wanner 
and less windy microclimate near the ground. Cushion plants, such as alpine phlox and 
moss campion, appear as just a small mat until showy flowers bloom in early summer. 
Most alpine plants are perennials—it is difficult to depend on annual seed production 
in the alpine environment. Dwarf sedge, glacier lily and false hellebore may begin 
growing beneath the snow. Other species find shelter in rocky cracks and crevices. 

Luetkea 
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The Eastern Slope 
On the east side of the watershed, similar changes occur as we move up the mountainside, although different tree 
species are involved in these drier habitats. Because the watershed divide occurs in the high country, there are 
relatively few low elevation, east slope forests included in the Skagit River Basin. Less snow accumulation and a 
longer growing season on the eastern slope raise timberline to 6,500'. Timberline trees of the east side of the river 
basin include subalpine fir, Engelmann spruce, subalpine larch and whitebark pine. The land is open and rolling, 
with a lush subalpine zone similar to that of the western Cascades. 

Below the high country, from 1,000' to 5,000' is a zone that is dominated by dense stands of lodgepole pine and 
grand fir, with an understory that includes snowberry, wild rose, snow brush, and manzanita. 

At lower elevations, extending from 1,000' to 2,500', fire resistant Ponderosa Pine predominates. Douglas-fir is 
common on moist sites. These Ponderosa Pine-Douglas-fir forests are open, with grassy meadows alternating with 
dappled sunlight on the forest floor. Yarrow, arrowleaf balsamroot, ceanothus, and elderberry are common under
story plants. Black cottonwood and willow line the rivers. 

Animal Diversity: Riparian Wildlife 
Over millions of years, living things have become adapted to their environment. Through the processes of adaptation 
and evolution, each species has become uniquely fitted to its habitat and community in shape, growth, behavior, and 
in many other ways. Life is limited by the physical environment (temperature, wind, moisture, space, length of 
growing season) and by other organisms (competition and predation). Animals must be able to cope with all these 
factors to survive. 

The abundance and diversity of plant communities underlies the diversity of animal communities. There are ap
proximately 276 wildlife species within the Skagit River Basin. These include 25 fish, 17 amphibians, 10 reptiles, 73 
mammals, and 174 birds (see species list at the end of this chapter). 

The major difference between plants and animals is simple—animals can move. Animal adaptations to rivers and 
mountains is dominated by this basic difference. Wildlife use the lower river and Skagit Delta throughout the year 
while the mountains are mostly occupied in the summer. Humans are commonly found in the high country during 
summer, and most animals seen at that time are also summer residents. 

Animals are dependent upon certain habitats: creek sides, plant communities or successional stages. Habitats 
dominated by fresh water, such as streams, rivers, and marshes, are called riparian areas. They form the boundary 
between aquatic and terrestrial habitats, and are crucial to the health of the ecosystem. Although comprising a very 
small amount of the total area of the watershed, they contain the greatest diversity of species. Riparian areas are used 
by many species as travel corridors as they move throughout the watershed or up or down in elevation. 
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Riparian vegetation is lush. There is a 
profusion of ferns, especially sword fem, 
deer fem and lady fem. Shrubs, including 
devil's club, salmonberry, thimbleberry, 
various species of willow, and vine maple 
form dense thickets along stream banks. 
Members of the Saxifrage family grow near 
creeks and in wet meadows. 

Voracious dragonfly nymphs are common in 
streams and lakes, as are caddisfly and 
mayfly larvae. A rich population of aquatic 
insects provides food for many species of 
fish, amphibians, birds, and smaller mam
mals. 

Larger lakes, including Ross Lake and Baker 
Lake, host breeding populations of osprey, 
bald eagles and other fish-eating birds. Other 
birds found along the lower river and in 
wedands and sloughs include common 
mergansers, great blue herons, kingfishers, 
bald eagles, and tundra and trumpeter swans. 
Living along high, cold, swift mountain 
streams we find spotted sandpipers, dippers, 
and harlequin ducks. 

Riparian habitats in montane forests are home 
to many amphibians, creatures which are 
especially sensitive to water quality and 
pollution. Ensatina salamanders are found in 
bark piles at the bottom of snags. Olympic 

salamanders and tailed frogs breed in small, cold, clear mountain streams. Pacific giant salamanders are one of the 
most important predators in mountain ponds and streams. Growing up to 12" in length, they eat mice, garter snakes, 
and smaller salamanders. 

Mammals associated with riparian habitats include otter, mink, muskrat, water shrew, and beaver. Many others, such 
as black-tailed deer, elk, black bear, coyote, bobcat, cougar, lynx, and members of the weasel family (fisher, marten, 
mink, wolverine, short and long-tailed weasels) will congregate along riparian corridors to search for food to prey 
upon other species that are drawn to the river's edge. 

Important and often overlooked habitats include snags and downed logs. In the Skagit Watershed, over 53 species 
(39 birds and 14 mammals) use dead, standing and fallen trees for nesting cavities and for feeding. After a Douglas-
fir dies, it can remain standing for over a century. Ants, termites and woodboring beedes eat the wood. The insects, 
in turn, are food for woodpeckers that excavate nesting cavities. When the nests are abandoned, brown bats may 
move in. Vaux's swifts nest in the chimney-like tops of snags. 

The mountains provide a harsher environment than wedands or along streams. During especially fierce storms many 
alpine birds and mammals temporarily leave the mountains to seek protection in the lowlands. Migration may occur 
on a seasonal or a daily basis. Deer often enter the subalpine meadows to browse but rarely stray far from the 
protection of the forest. Many subalpine animals, such as marmots and pikas, use microhabitats extensively, 
especially small rock crevices and shelter provided by krummholz clumps. In the winter, most true alpine mammals 
hibernate in burrows below ground. 
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Salmon and Steelhead 
As the largest river system in Puget Sound, the Skagit contains some of the best spawning habitat for salmon. It is 
the only large river system in the state that contains healthy populations of all five native salmon species and two 
species of anadromous trout. Runs include chinook, coho, pink, sockeye, chum and steelhead and cutthroat trout 
The sport, commercial and tribal fisheries supported by the Skagit are essential to the local economy. 

Salmon and trout are members of the saimonid family—dominant fish of cold, clear, gravel-bedded mountain 
waters. The six species of Pacific salmon living in the Skagit Watershed are not only the largest and most important 
predators in the freshwater environment of the river basin, they are also important indicators of the health of the 
watershed. Salmon require cold, unpolluted water that is high in dissolved oxygen and low in sediments. The high 
quality of the fish runs of the Skagit is due, in part, to the protection that the upper slopes of the watershed receive 
by inclusion in the wilderness areas of North Cascades National Park, Mt Baker-Snoqualmie and Okanogan 
National Forests. Logging, and its attendant problems of erosion and stream siltation, are prohibited in federally-
designated wilderness areas. 

The life cycle of salmon in Skagit waters is one of the more amazing stories of the watershed (Figure 3). In the early 
stages of their lives, as eggs, hatchlings, and juveniles, they are dependent on streams and rivers. Adult salmon 
spend different amounts of time in the open sea before returning to their rivers of origin to reproduce and die. Most 
adults do not feed once they return to fresh water. 

Chum salmon are one of the most important species in the Skagit River Basin, and are tied to all aspects of the 
river's ecology. A spawning female chum salmon, after locating a site to deposit her eggs, turns onto her side and 
lashes her tail to create a shallow depression known as a redd. As the female lays hundreds of eggs in the redd, a 
male swims over and releases sperm-filled milt into the water. The eggs are fertilized, and the female then covers 
them up as she begins excavation of the next in a series of nests. The eggs, covered by gravel in the streambed, 
develop during a one to four month period in the winter. The developing eggs are dependent upon clear, cool water 
to provide oxygen and carry away waste products. If the eggs are covered by fine-grained sediment, they die. 

The hatchling salmon, called an alevin, carries a large yolk sac attached to its belly as a source of food for the next 
few weeks or months as it continues to live in the gravelly streambed. The young salmon finally emerges as a fry 
and joins the life of the stream. Fry feed during the night primarily on aquatic insects that drift with the current In 
the day they hide around rocks and gravel, avoiding predators such as large salmon and sculpin. The fry soon grow 
into fingerlings which, in the case of chum salmon, move downstream to coastal estuaries. The fingerlings of other 
species remain in fresh water for between two months and three years before migrating back to the sea, where they 
may spend another two to five years in salt water before returning to the river to complete their life cycle. 

Chum salmon 
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Chinook (king, blackmouth, tyee) are the largest 
salmon and tend to spawn in the main river channel or 
its larger tributaries. Spring-run chinook enter fresh 
water as early as March or April in order to reach 
upriver spawning grounds by September. Fall runs 
enter fresh water in September or October. Coho 
(silver) salmon are the most adaptable salmon and are 
found in nearly all streams. Coho often spawn in 
small tributaries, entering fresh water in September to 
November and spawning October through December. 
Chum (dog) salmon are extremely important in the 
Skagit, particularly as a food resource for the large 
bald eagle population during the winter months. Pink 
(humpies) salmon run only every other year (in odd-
numbered years), with the largest run occurring every 
fourth year. Pinks tend to travel farther upstream and 
prefer faster water velocities than chum salmon. 
Sockeye (red) salmon often spawn in streams that are 
inlets or outlets for lakes. Steelhead (sea-run rainbow 
trout) have recendy been put into the same genus as 
Pacific salmon. Their spawning migrations are spread 
out over a long period of time. Entering fresh water in 
all months of the year, steelhead have spawning runs 
in both summer and winter. 

Bald Eagles 
The Skagit River supports the largest wintering bald 
eagle populations in the continental United States. A 
federally threatened species, the eagle population is 
dependent upon the size and timing of the runs of 
chum salmon, as well as winter weather conditions 
and flooding. As many as 600 bald eagles feed along 

the winter waters of the Skagit and its tributaries. Eagles begin to arrive in late October and early November, 
coinciding with the runs of coho and chum salmon. Eagle populations increase into the winter, reaching a peak in 
early to mid January. Depending upon the salmon runs, the numbers of eagles drop off in February and the eagles 
are generally gone by March. Coming from as far away as Alaska and Montana, the eagles depend upon the spawn
ing runs of chum salmon for livelihood throughout the winter. In years when chum salmon runs are low, a smaller 
population of eagles remains and switch to coho salmon for food where available. Coho salmon are apparendy more 
important later in the season and in the upper river (Newhalem area). Eagles also congregate along the Sauk and 
Suiattie rivers. 

The Skagit Bald Eagle Natural Area, managed by The Nature Conservancy, lies along parts of the river between 
Rockport and Marblemount. Gravel bars and taller trees along the river's edge are favored eagle perch spots. The 
best locations to observe eagles include pullouts along Highway 20 at mileposts 98.5 and 100. 

Early morning is the prime feeding time for eagles. The birds leave their roost sites and fly to the river to feed. 
Feeding begins at first light and reaches a peak by mid-morning. Eagles gather around spawned-out salmon along 
gravel bars, often surrounded by gulls, crows and ravens that join them at the carcasses. Feeding is usually finished 
by noon when the eagles retire to perch trees to rest and preen. 

Midday hours are spent perching, preening, and generally conserving energy. If they were unable to get enough food 
in the morning they may feed again in late afternoon. About an hour before dark, eagles gather in staging areas at 
different sites along the river. They then fly, singly or in groups, to communal night roosts, perching in Douglas-fir 
or cottonwood trees in groups of between four to one hundred birds. Some night roosts along Skagit tributaries 
attract in excess of one hundred eagles. 
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The remaining patches of ancient forest along the valley walls are often used for night roosts, providing shelter and 
thermal cover (roost sites are often 15° F warmer than the surrounding forest). Eagles return to the same roost site 
over and over again, taking the same flight path each morning and night as they return to the river to feed. 

The biggest threats to the eagles are human degradation of the environment and human disturbance. Shooting, 
herbicides, latent pesticides, and pollution can cause mortality. The eagles are most sensitive to disturbance when 
they are feeding on gravel bars along the river. Boat traffic has been implicated as a significant disturbance; people 
come too close to the birds, disrupting their feeding and causing them to fly. In severe weather these disturbances 
cause significant loss of energy and food reserves. Eagles are less sensitive when perching, although most birds fly 
when humans are approximately 300 yards away. Some individual birds may be more resistant to disturbance than 
others, these are the ones people most often see, and their presence leads to the erroneous conclusion that eagles are 
unaffected by people. 

Threatened and Endangered Species 
Three federally-designated threatened species, the bald eagle, spotted owl, and grizzly bear, and two federally-
designated endangered species, the American peregrine falcon and gray wolf, occur within the watershed. 

Grizzly bears are secretive, and although adaptable to human activity, have fallen prey to poaching by humans 
throughout the watershed. An omnivorous and mobile animal, grizzlies historically occurred throughout the water
shed. Following widespread persecution, they all but disappeared. Recent sightings, confirmed by the Washington 
Department of Wildlife, have been in the Mt. Baker-Snoqualmie and Okanogan National Forests and North Cas
cades National Park. Recovery of the grizzly is being closely watched by an interagency study team including the 
Washington Department of Wildlife, National Park Service, U.S. Forest Service, U.S. Fish and Wildlife Service and 
British Columbia's Ministry of Environment, Land and Parks. Grizzlies prefer small meadows and openings in the 
forest for feeding. In the spring they frequent lower elevations and riparian areas, moving to the high country to feed 
in herbaceous meadows in the summer. Their diet consists of 90-95 percent vegetation, but includes insects, small 
mammals and carrion. In contrast to grizzlies, black bears are common throughout the watershed. 

The spotted owl, a rare resident of ancient forests and deep river canyons of the Pacific Northwest, was declared a 
threatened species in 1990. As an indicator of the health of the ancient forests of the Pacific Northwest, the impor
tance of inclusion under the Federal Endangered Species Act goes far beyond the survival of this seldom seen bird. 
The medium-sized, dark brown owl spends daylight hours among dense foliaged trees where its cryptic, spotted 
patterning provides excellent camouflage. Its explosive barking call—whoo-whoo-hoo-hoo—provides clues to its 
presence. Feeding on flying squirrels and other small rodents, the spotted owl needs at least 2,400 acres of ancient 
forest per pair to survive. Listing of the species as threatened has created a firestorm of controversy, pitting the 
timber industry and environmentalists at odds over the relative values of jobs and wildlife. Hopefully a balance will 
be found that allows the survival of owls, ancient forests and local timber-dependent economies. 

The gray wolf once roamed over most of the continent Under heavy persecution, its range shrunk rapidly and it is 
now found in only limited areas of the Pacific Northwest, Alaska and Canada. An adaptable predator, the wolf has 
lost ground primarily due to habitat loss with a resultant decline in its favored prey, elk and deer. The gray wolf is a 
social creature, regularly living in packs of from 2-15 animals. Wolves birth their pups in early spring, and soon 
move away from the den site. In recent years evidence has shown that there are breeding wolves in the Baker and 
Ross Lake areas. In a similar situation to the grizzly, an interagency team has been established to monitor and watch 
the recovery of the wolves. 

Although seen in the mountains, the American peregrine falcon is a bird of the coast and river delta. Subsisting 
entirely upon birds which it captures in flight, peregrines prey upon shorebirds and migrating passerines along the 
lower river. Among the swiftest of all raptorial birds, peregrines often winter in the extensive tideflats of the Skagit 
Delta and Skagit Flats. Their numbers seem to be increasing after a disastrous decline due to DDT and attendant 
eggshell thinning in the 1950's and 60's. 
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Living By Water 

Prior to non-Indian setdement of the Pacific Northwest, river basins comprised the ancestral homeland of Native 
American bands dating back thousands of years. Many of today's mountains, valleys, and other landscape features 
retain names derived from Native American languages, such as the Skagit, Sauk, and Suiattie Rivers. The prominent 
peak above Cascade Pass that is today called "Sahale" is borrowed from Chinook jargon, the regional Native trade 
language, and refers to "upward, above, heaven, or sky." The story of the human presence in the Skagit Watershed, 
embodied in Native traditions and recorded in Euro-American histories, is a story of how humans have shaped the 
land, and in turn have been shaped by it. 

Sauk Mountain above the Skagit River 
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Native Peoples 
The lifestyle of Native people of the Skagit River Basin was closely tied to their 
environment, and they depended on the natural abundance of plants, animals, and 
minerals. They practiced an economy that anthropologists describe as "hunting, 
gathering, and fishing." 

To understand prehistoric use of this land by native peoples, we must realize that for 
them this land was not a wilderness. They lived for thousands of generations along the 
river and in the mountains and were intimately acquainted with the land, plants and 
animals, rivers and peaks, all of which had names and meaning. The mountain world 
was their home—supplying their needs for food and shelter and providing a base for 
their culture. Native American interactions with the environment were flexible and 
adaptable to rapidly changing conditions. They made use of all altitudinal zones, using 
different areas of the watershed for different purposes at different seasons as food-
gathering and settlement needs required. 

The rugged landscape of the North Cascades separates two regions that contained 
large native populations: the peoples of the Puget Lowlands to the west and the 
Columbia River Basin to the east. These east and west populations were connected by 
a trade network that enabled them to share locally abundant resources for materials 
they lacked. All travelers in the North Cascades must of necessity follow the path of 
least resistance. The extreme topography places practical limitations on where humans 
can go; thus an intimate knowledge of the land is necessary. Like modem climbers and 
backpackers, prehistoric people followed animal trails in river valleys and along ridge 
crests whenever possible. 

Antennaria 

The Skagit Watershed was nearly completely forested until 1855, with members of many different Indian tribes 
living on it. These Salishan-speaking tribes included the Skagit, Sauk, Suiattle, Swinomish, and Samish. The Lower 
Skagit people occupied the Skagit Delta and parts of Camano, Whidbey, and Fidalgo islands. The Lower Skagit and 
Swinomish tribes concentrated almost exclusively on saltwater resources, primarily salmon fishing, shellfish 
gathering, and sea mammal hunting. The Lower Thompson people of today's southern British Columbia frequented 
the upper Skagit River Watershed above the gorge at Newhalem. 

We must remember that these tribal designations are Euro-American interpretations of the region's cultural geogra
phy. There were, in fact, no formally organized tribes. Rather, groups of people who recognized their kinship ties 
gathered into bands and lived together in villages for some part of the year (usually winter) to share resources in a 
common territory. 

Ancient artifacts and encampments found within the watershed indicate that native people and their ancestors 
occupied the entire Skagit River Watershed, whether continuously or intermittently, for perhaps the last 11,000 
years. The cumulative results of archaeological studies show that all landscape zones, spanning from the salt water 
at Skagit Bay to glacier-bordered alpine ridges, were used by Native Americans. However, permanently inhabited 
sites were confined to the lowest elevations; severe winters prohibited individuals from living at high altitudes. The 
mountain landscape was used most heavily by people of the surrounding lowlands—the same pattern of use that we 
see today. Villages were located along the major river valleys. Seasonal camps and villages were positioned near 
important resource collecting locations, such as fisheries, hunting and clamming grounds, root-digging and berrying 
areas, and rock quarries. 

What were native peoples doing in the mountains? How did they live? We can gain an understanding of how 
prehistoric Indians used the Skagit landscape by examining land use in the early historic period as well as how we 
use the land today. In addition to permanent residences in the lower river valleys, early inhabitants used the moun
tains for three main purposes: travel, trade, and obtaining local resources. 
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The difficulty of travel across these rugged mountains made intimate knowledge of them extremely important. 
Routes to the major mountain passes were vital to the Indians. Upper Skagit Indians used Cascade Pass regularly as 
a trade route through the mountains. The Upper Skagit reportedly cached canoes at the head of Lake Chelan to use 
on their trips southward down the lake. The mountains were inhabited mainly in summer and fall when milder 
weather and melting snows permitted access into the high country, although there are reports that Cascade Pass 
might have been traversed in winter by Upper Skagit Indians en route to Lake Chelan. 

Native Americans living in the lower valleys penetrated deep into the North Cascades in summer. Artifacts found on 
ridges at altitudes up to 6,000' indicate that Indians quarried a local variety of obsidian to make stone tools. Other 
quarries in the Ross Lake vicinity were the source of a distinctive variety of quartz rock called "Hozomeen chert" 
Artifacts made of Hozomeen chert have been dated to 8,000 years old and have been found throughout the upper 
Skagit River Watershed and beyond. Hunting camps have been found as high as 6600' elevation, and serve to 
reaffirm the knowledge handed down by native elders, that their traditional customs and food gathering activities 
took them throughout the mountain world. 

Native Americans hunted deer, mountain goat, elk, bear, beaver, and marmots. Salmon were especially important to 
the people living along the Skagit River below the Newhalem Gorge. The gorge of the Skagit River was a major 
physical barrier to migrating salmon, which therefore were not a major food resource for the Lower Thompson 
Indians living in the Ross Lake Basin. The gorge probably acted as a major physical and cultural barrier to prehis
toric peoples. Even today it is a barrier; often closed in winter by avalanches, there are no major permanent towns 
upriver from Newhalem. 

Mountain goats were one of the most important animals hunted throughout the watershed. Goats were hunted for 
their meat and for their wool, which possesses great insulating properties. Goat wool was one of the major trade 
items among the Salishan-speaking peoples. Goat bones 1,300 years old have been found in a rock shelter along 
Newhalem Creek ("Newhalem" is a Skagit word meaning "goat snare"). This site was most likely a hunting camp or 
a storage site rather than a permanent residence. 

Other important trade goods among native people included dried salmon, stone for toolmaking, beiries gathered in 
the high mountains in the fall, eulachon oil (a high-carbohydrate oil from a small 
smelt-like fish), and hemp (traded from the interior and used for rope and cordage). 

Native American cultures changed quickly in the historic period. Smallpox spread 
rapidly through unresistant and previously unexposed Indian populations, even 
affecting those who had never seen the colonists. By the time Euro-Americans entered 
Puget Sound and the Skagit Watershed, the diseases of the setders had already deci
mated the native populations. Major smallpox epidemics occurred about 1780 and 
from 1825 to 1835. Even the earliest written records about Native Americans are 
records of a dying culture. 

The early white explorers and setders who entered the river valleys and traveled into 
the mountains lived close to the land much as the Indians did. However, as white 
populations grew and centralized in villages, and became farmers and importers of 
food and materials, they became less dependent upon natural cycles of the land. 

Explorers and Settlers n 
All those who have lived in the Skagit River Basin have made use of the many ]/ 
resources here. Commercial exploitation begun by fur trappers of the early nineteenth // 
century was continued by the miners, loggers, and dam builders of the 1900's. 

Fur traders, traveling by canoe and foot, were among the first Euro-Americans to ^JvS? 
venture into the wild country of Puget Sound and the Skagit in the late 1700's. Seeking 
to follow the Columbia River to the Pacific Ocean, these explorers entered only the Matted saxifrage 
lower reaches of the mountains. The Skagit Delta was the first area to be explored and 
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settled because of the easy water access. Travel into the mountains was difficult because of the dense vegetation; 
logjams on many of the rivers prevented boats from journeying deeper into the mountains. The Delta and the Sound 
were heavily forested when European settlers arrived. Over the years as the forest was cleared, the primary land use 
changed from forestry to agriculture. 

The earliest recorded crossing of the North Cascades by a Euro-American occurred in 1814. Alexander Ross, a fur 
trader, crossed Twisp Pass and descended Bridge Creek to the Stehekin River, which he then followed upstream. 
Finally crossing Cascade Pass, he traced the Cascade River downstream to its confluence with the Skagit River. 
Maps of Washington Territory in 1860 show large areas still labeled "unexplored." 

The date of the first explorations of the Skagit Valley are unknown, but Hudson's Bay Company fur trappers 
probably started working in the lower valley around the year 1810. In 1855 the basin was opened to white setders 
with the signing of the Point Elliott treaty by the Skagit tribe and others. In 1878-1890, gold exploration in Ruby 
Creek drew setders farther up the valley. 

Initial settlement in the lower Skagit Valley was slow because of the dense vegetation and difficulty in navigating 
the Skagit River. In 1863 Samuel Calhoun became one of the first setders when he planted crops in the Skagit Delta. 
With the help of his neighbors, Calhoun began construction of dikes along the lower delta. In 1870 an inland 
settlement was located at the present-day site of Mount Vernon. Other towns gradually became established: 
Burlington in 1882, Sedro-Woolley in 1884, and Concrete in 1890. A local cement industry was founded in the town 
of Concrete by Amasa Everett in 1892. 

Expeditions continued to penetrate the heartland of the North Cascades, although these explorers kept to the major 
river systems and passes. Cascade Pass was crossed for the second time in 1877 by the Otto Klement party in their 
search for gold. In 1882 Lieutenant Henry Pierce was assigned by the U.S. Army to explore the North Cascades 
region of Washington Territory. His party explored the Stehekin River valley, traversed Cascade Pass after 22 days 
of travel, and descended the Skagit River to Sedro-Woolley. He found gold-bearing quartz west of Cascade Pass in 
the Eldorado Peak area. While exploration of the mountains continued, setders began to sink roots into the lush river 
valleys. 

The mountains provided formidable barriers to settlement In 1846 the Territory of Washington was opened to 
homesteading, but it was not until the late 1870's, with the clearing of the massive natural logjam on the Skagit 
River, that setders moved upriver. The largest of these logjams blocked three miles of the river and had been in 
place for so long that a forest was growing on top of it. Its removal opened the river to steamboat traffic, but 
damaged downstream flood control. 

Settlement along the Skagit and Cascade rivers continued through the 1880's. Marblemount, at the confluence of the 
Cascade and Skagit rivers, was established as a base for miners; the first wagon road was built into the area in 1892. 
Early setders faced many challenges; it was a rugged environment to live in. The majority of early settlers were not 
farmers but shopkeepers and innkeepers who came to sell goods and services to the trappers and prospectors who 
first ventured up the rivers. 

Beavers, bears, wolves, lynx, fishers, martens, and foxes were all sought by fur trappers. Trapping was primarily a 
winter activity—the most difficult season to be afield in the mountains. Many of the early setders trapped to 
supplement their income. 

The story of mining in the upper Skagit Watershed is one of broken dreams. In the 1850's prospectors began 
searching for gold along the banks of the Skagit River. After gold was discovered along Ruby Creek in the late 
1870's, hundreds of miners swarmed over the upper Skagit Valley. They found little gold, and the rush was over by 
1880. 

Over the next few decades miners turned their attention to other minerals, primarily silver and lead, located higher in 
the mountains. New claims were established in the high country around Cascade Pass, including Doubtful Lake, 
Boston and Horseshoe basins, and Bridge Creek. A rich stiver deposit was found just below Boston Glacier near the 
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headwaters of Skagit Queen Creek in 1892, and another rush was on. Some silver was located, but the costs of 
getting the ore out were too high. By 1913 most of the Thunder Creek mining companies had folded. Eventually the 
combination of short seasons, inhospitable terrain, unpredictable weather, and lack of transportation doomed these 
ventures to failure. 

Many of the hundreds of miners who traveled into the Skagit Valley stayed on after their dreams were shattered. As 
the miners moved farther into the wilderness, they built trails, bridges, tunnels, cabins, and wagon roads. The 
construction of a miners' trail along the north bank of the Skagit River required dynamiting a ledge out of sheer 
canyon walls and building suspension bridges over open gorges. The Goat Trail had one particularly dangerous 
section known as the Devil's Corner, where a hanging bridge made of split logs traversed a narrow ledge. 

It was not until 1972, with the completion of the North Cascades Highway, that a modem road traversed the North 
Cascades. Construction of this highway, which follows the Skagit River to Ruby Creek, then veers to cross Rainy 
and Washington passes, followed earlier exploration of possible routes through the Picket Range and over Cascade 
Pass. The North Cascades Highway is blocked by snow from late November through April ; nature still rules in these 
mountains. 

Timber was recognized as one of the major resources of the Cascades at an early date. Once the natural logjams that 
blocked the lower Skagit were cleared away in the 1870's, logging began to extend into the heart of the mountains. 
Originally logs were hauled down to the river by livestock and floated downstream to the mills. Later it became 
more efficient to move them by railroad, then by truck, and now by helicopter. Today's rapid removal of trees by 
helicopter and truck from areas inaccessible to earlier logging is putting pressure on what once seemed an inexhaust
ible forest. 

The many glacier-fed streams and rivers of the North Cascades have always been recognized as an important 
resource. The rivers provided the earliest pathways into the mountains, although these tumultuous waters have also 
hindered travel at times. The first power plant on the Skagit River was constructed in the 1920's by the Davis family 
at their homestead at Cedar Bar. Their small water wheel was powered by the nearby waters of StetatUe Creek. 
Similar Pelton wheels were used to produce electric power along Thunder Creek. 

Construction of major hydroelectric development began in 1918, when Seatde City Light was issued permits to 
begin construction of three dams along the Skagit River. Seatde City Light eventually built a railroad up the Skagit 
Valley to its company towns of Newhalem and Diablo. A diversionary dam at Gorge Creek was completed in 1924, 
and Diablo Dam—at that time the highest dam in the world—in 1930. Ross Dam, dedicated in 1940, was raised in 
1949 to 540', making it the highest of the three dams providing power to the 
city of Seatde. Visible from Highway 20 between Newhalem and Diablo, the 
present Gorge Dam was completed in 1961. Two dams were constructed by 
Puget Power Company on the Baker River: Baker Dam in 1925, and Upper 
Baker Dam in 1959. 

The magnificent wilderness mountains of the North Cascades have been 
admired for generations. In 1897 much of the area was closed to homestead-
ing and was then managed as part of the Washington Forest Reserve. In 1924 
this became part of M L Baker National Forest Qater M L Baker-Snoqualmie 
National Forest). The idea of a North Cascades National Park was first 
proposed by the Mazama Outing Club of Portland, Oregon, in 1906. 

Controversy arose over the appropriate uses of wild lands, with various 
factions favoring protection or resource exploitation. Continuing public 
pressure led to the North Cascades Act, passed by the Ninetieth Congress and 
signed by President Lyndon B . Johnson on October 2,1968. The act created 
North Cascades National Park Service Complex, comprising 684,000 acres of 
wild lands, including north and south units of the national park as well as the 
Ross Lake National Recreation Area. This same act created the adjacent Marsh marigold 
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NON — WILDERNESS 
(State,Private,U.S.FS.,N.P.S..and Provincial lands) 

Figure 4. Wilderness and Non-Wilderness Lands in the 
Skagit River Watershed 
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S T A T E a n d P R I V A T E 

N A T I O N A L a n d P R O V I N C I A L F O R E S T 

Figure 5. Land Ownership and Management in the Skagit River Watershed 
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Pasayten Wilderness of 505,000 acres and enlarged the Glacier Peak Wilderness to 464,000 acres. In 1989, legisla
tion was passed that designated much of the backcountry lands of North Cascades National Park as the Stephen J. 
Mather Wilderness. It also created many new, smaller wilderness areas within Mt. Baker-Snoqualmie National 
Forest, including Mt. Baker, Noisy Diobsud, and Boulder River wilderness areas (Figure 4). 

Only about 3 percent of all the lands of the Skagit Watershed are devoted to farming and grazing. Most farms are 
located in the low, flat, fertile delta of the Skagit River. Good cropland extends farther upstream to Concrete. These 
rich farmlands are known for their production of seed, vegetables and grains. The Skagit lowlands and delta are 
especially important for the production of cabbage, turnip and beet seeds. Bulb crops, such as tulips and daffodils, 
are a major agricultural product of the Skagit Flats. Dairy farming is the primary form of agriculture in the flood 
plain and on the delta; dairies occupy more land than all other agricultural activities. 
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Taking Care of the River 
The Skagit River Watershed is one of the jewels of North America It is a landscape rich in natural wonders and 
human history, a land that deserves our continuing care. While much of the upper watershed has some measure of 
protection, the Skagit River Basin is coming under continually increasing threats. 

The land encompassing the Skagit River Basin is a complex pattern of public and private ownership and manage
ment (Figure 5). Federal (North Cascades National Park, Mt. Baker-Snoqualmie and Okanogan National Forests), 
state (Washington Departments of Natural Resources, Fisheries, Wildlife, Ecology, Parks), tribal (Skagit, Sauk, 
Suiattle, and Swinomish tribes), county, cities, and private landowners all have a hand in owning and managing land 
within the river basin. The federal agencies, together with the Washington Department of Natural Resources, are the 
primary managers of activities within the large land area of the watershed. 

Important public resources of the watershed include: water (for drinking, power generation, industry), timber, fish, 
wildlife, agricultural lands, and the wide range of recreational opportunities available along the water's edge. 
Private resources, including homes, businesses, factories and farms are also important and valuable. 

There are many threats to the Skagit River and its tributaries: development, logging, agricultural practices, pollu
tion, overuse of resources, small scale hydroelectric development, and flood control measures such as dams, 
dredging and diking. Threats to fish and wildlife include habitat loss from all of these activities, as well as poaching. 

Flooding, Logging, Agriculture and Hydropower 
Hooding and flood control measures are the largest threat facing inhabitants and structures the lower Skagit water
shed. The November 1990 floods underscored this point Failure of the levee system on Fir Island cost farmers and 
homeowners millions of dollars. A truly large flood would cost tens of millions. The threat of floods has created 
calls for additional dams, higher levees, dredging of the river within the levees, and construction of a flood channel 
from Burlington to Padilla Bay. All of these remedial efforts pose threats to the river system and increase the risk of 
flooding in the long term. 

Some people advocate a dam on the lower Sauk to control the Skagit's largest tributary. Such a dam would result in 
the loss of precious valley bottom land and the potential destruction of salmon and steelhead runs. Anadromous fish 
runs are already much smaller than they were at the turn of the century. One need only see the Ross Lake drawdown 
to witness the havoc reservoirs cause to river valleys. Dams also cut off the flow of sediment to the delta. This 
sediment will eventually fill the reservoirs with sediment that was destined for Puget Sound. 

Despite an international treaty and agreement with Canada not to raise Ross Dam, the possibility exists that Seatde 
City Light could raise the dam by 125'. To fill and regulate this larger reservoir, additional dams would be con
structed on Thunder Creek and below Newhalem. This project would flood ancient forests in the Big Beaver, 
Thunder, and Skagit River valleys, and impact salmon runs and bald eagles in the Ross Lake National Recreation 
Area. 

Higher levees on the delta and lower river would protect against relatively small floods in the near future, but can 
never provide protection from the larger floods. Levees aggravate flooding and interfere with the river's natural 
response to flooding—spilling over its banks into side channels and wetiands to deposit its sediment load. As a 
result of levees, sediment is deposited in the river channel and the river bed rises in elevation. The levees then must 
be built higher or the channel dredged. Frequent dredging, necessary because the river quickly fills the dredged area 
with sediment, destroys vital salmon habitat Levees often eliminate access to side channels, important for both 
flood control and as salmon rearing habitat 

Attempts to control flooding have also destroyed one of the watershed's more precious resources—wetiands. 
Although much of the delta is preserved as the Skagit Wildlife Area, wetlands throughout the rest of the lower 
valley are in danger. Old river channels, sloughs, oxbow lakes and other wetland areas are being lost in Puget Sound 
at the rate of 1,000-2,000 acres per year. This also exacerbates the problem of flooding by eliminating critical 
overflow areas. Wetlands also provide vital water storage, act as filtration systems for pollutants,and are critical 
migratory habitat for hundreds of thousands of waterfowl each year. 
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The Skagit is a flood-prone river. Human attempts to control flooding are temporary and only provide protection 
from smaller floods. We must expand our own attempts to adapt to the river. Farms and homes on the floodplain 
should be built above ground level to allow for periodic flooding. This will preclude expensive levees and environ
mentally destructive dredging. Human ingenuity and adaptation to flooding in other parts of the world can be 
applied by the people of the Skagit River Basin. 

Logging has been a vital part of the watershed's economy since the first Euro-Americans entered the valley. Yet it is 
also a threat to the upper parts of the watershed. Large clearcuts expose mineral soil to erosion and accelerate runoff. 
Erosion of mineral soil and sdtation of small streams affects the survival of clear water, gravel-dependent spawning 
fish. The loss of forest cover increases the rate at which water reaches the river once it falls on mountain slopes, 
which contributes to flooding. 

Today, logging remains one of the main industries in communities throughout the Skagit Valley. As the supply of 
available timber shrinks, economic conditions change, and environmental restrictions on resource extractive 
activities increase, the future of sustainable forestry in the region is increasingly called into question. 

Agriculture poses additional threats to the delta and lower watershed. Draining wedands and removal of riparian 
vegetation contributes to flooding and fish and wUdlife habitat loss. Fertilizer, pesticides and livestock waste can 
enter surface water, degrading water quality. Over 80% of our domestic, agricultural and industrial water comes 
from surface water sources such as rivers and lakes. 

Development has changed the face of the Puget Lowlands. Lands that were once forested have been converted to 
houses, cities, malls, and freeways. One of the most significant problems associated with development is the 
covering of the surface of the land with impermeable asphalt and concrete preventing infiltration. Water that once 
entered the drainage basin slowly, after traveling through soil and vegetation, now flows rapidly into storm drains 
and sewers. This contributes to flooding and pollution; water flowing over pavement also picks up particulate matter 
from automobde exhaust, as well as oil and antifreeze. 

The Skagit Wild and Scenic River System 
Rivers can be protected; they can also be degraded. The choice is ours. Parts of the Skagit and its tributaries are 
protected as part of national parks or forest service wilderness areas. Other sections of shoreline are protected under 
the auspices of the state parks system or local county and city parks. Federal protection can generally be assumed to 
be long term (although nothing is certain); however, the protection afforded by local governments and private 
landowners who keep sections undeveloped is always open to change. 

The purpose of the National Wi ld and Scenic Rivers Act of 1968 is to protect rivers in their current state. Desig
nated rivers are managed by federal agencies; in the case of the Skagit, by the U.S. Forest Service. The laws 
governing use of a National WUd and Scenic River restrict hydroelectric development (both dams and power
houses), timber practices, road building, and mining. Under current law, existing development can continue to exist; 
new development along the river may be restricted. 

The Skagit River System was designated as Washington's first, and largest, Wild and Scenic River in 1978. One 
hundred and fifty-eight miles of the Skagit, Sauk, Suiattie, and Cascade rivers are now protected. The Skagit is 
protected from the boundary of Ross Lake National Recreation Area downstream to just east of Sedro-Woolley. The 
Sauk, Suiattie and Cascade rivers are protected from where they flow out of the Glacier Peak Wilderness to their 
confluences with the Skagit. 

A river is eligible to be designated as Wild and Scenic if it is free-flowing and has one or more outstanding values. 
These values include scenery, recreation, fish and wildlife, geology, history, and culture. Dams or other water 
projects that would significandy interfere with these values may not be built. Designation effectively halls anyone 
from degrading the free-flowing nature of the Skagit. 
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Classification as "wild, scenic, or recreational" refers to the amount of human development that exists along the 
river at the time of designation. A wild river is one in nearly natural conditions. It is usually reachable only by boat 
or trail and cannot be paralleled by roads. There can be no evidence of logging or farming visible from the water, 
although livestock grazing is permitted. Few wild rivers exist in Washington outside of National Parks or Forest 
Service Wilderness Areas. A scenic river, such as the Cascade, Sauk, and Suiattle rivers, is largely natural but has 
evidence of human development along its banks. Roads, bridges, farms, or houses are permitted, but should gener
ally not be visible from the river. A recreational river, such as the Skagit, may have almost any amount of develop
ment along its banks, but must retain at least one outstanding natural value. 

Designation of the Skagit as a Wi ld and Scenic River was the result of a long process, a process that has not ended 
because parts of the river system are protected. The surface waters of the Skagit Recreational River are managed by 
the Mt. Baker District of the M L Baker-Snoqualmie National Forest. The Forest Service is charged with maintaining 
the scenic, recreational, wildlife, and other resources of the Skagit River. Because more than 50 percent of the land 
along the Skagit Wild and Scenic River System is publicly owned, the Forest Service is empowered to purchase 
conservation easements on private land along the river. Wi ld and Scenic designation places some limitations on 
resource-extractive activities to make sure that the river is not degraded. There must be a buffer strip between 
logging activities and the riverbank. Current Forest Service rules prohibit logging within 1/4 mile of the river. 

Management of the Skagit system is an ongoing process and one that you can become involved in. You can obtain a 
copy of the Management Plan for the Skagit River and its tributaries by writing the M L Baker Ranger District, M L 
Baker-Snoqualmie National ForesL Efforts continue to have other sections of the Skagit River system protected, and 
to provide effective management for those stretches already within the system. 

The River and the Sound 
Finding solutions to the threats that the Skagit Watershed faces is difficult. We must achieve a balance between the 
needs of the watershed and the needs and desires of the people who now inhabit it. There are often competing values 
among the different groups. 

Loggers want to sustain their livelihood, but anglers and eagle watchers bemoan the degradation of salmon runs. 
Farmers, homeowners and business people hope to control the river's floods, but can only count on short term, 
environmentally destructive solutions such as levee budding and / 
dredging. The demand for flood control and inexpensive electricity ^ ^ j 
causes pressure for additional dams to be butit. But again, ' 
recreationists, anglers, farmers and others fear the dams. Tidal 
marshes are being consumed in the face of increasing develop
ment—over 40 percent of the tidal marshes in Puget Sound are ( 

already gone—yet the call still goes out for more land to butid on. \ \ 

A line must be drawn. The values of the watershed can be shared, 
but the needs of the nonhuman inhabitants must also be heard. The 
song of the river is too precious to let go mute. Despite the threats 
the Skagit River Basin faces, one thing remains certain—it is a 
watershed worth protecting. The conservation of natural river 
systems is vital. On the Skagit we have a chance to continue to 
protect one of the great rivers of North America. In doing so we 
contribute to the protection of the world treasure that is Puget Sound. 

Brewer's blackbird j K 
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Getting Involved 

No guide alone can tell the whole story. We hope to point out several ways you can continue to learn about the 
Skagit River Basin. The following sections—Getting Involved and Selected References—contain suggestions for 
involvement and further explorations. Contact the land managers and agencies who administer the river. They can 
tell you in greater detail what they are doing to preserve and protect the river. Discover in these books more details 
about watersheds, river systems and the creatures they contain. 

There are some simple things that you can do. Ask questions. Get involved. Write a letter. Let your voice and 
opinions be heard. Support wetlands protection at the legislative level. Recycle. Encourage tertiary water treatment 
(advanced sewage systems). Support cumulative effects analysis of watersheds—look at the basin as a whole. 
Consider changing your lifestyle and encouraging others to change theirs so that the way we live on the land impacts 
it as little as possible. 

A knowledgeable and engaged public is of immense assistance to those local, state and federal agencies charged 
with managing the public lands of the Skagit River Basin. The agencies have trained biologists, foresters, and other 
professional staff who can provide assistance—they welcome your questions and concerns. 

The following citizens' organizations are at the forefront of environmental issues confronting the watershed. They 
are excellent sources of information, but more important, they can provide you with a chance to get direcdy in
volved yourself. Get your feet wet. Walk the riverbank and take notes. Report a polluter. Tell a manager when she is 
doing a good job. Go to public meetings and join the debate on the future of the Skagit and its tributaries. Informed 
advocacy is the key to keeping the songs of the Skagit flowing freely into the waters of Puget Sound. 

Citizen Grouns 

Cascades International Alliance 
(U.S.) c/o National Parks and Conservation Association, see address below. 
(B.C.) c/o Western Canada Wilderness Committee, see address below. 
The Cascades International Alliance is working to establish an international park which keeps the North Cascades 
ecosystem intact, as well as providing additional protections and sound long-term management for wildlife, water
sheds, forests, fisheries and other values throughout the region. 

Federation of Fly Fishers 
16430 72nd Avenue W., Edmonds, W A 98026 (206) 742-4651 
The purpose of FFF is to protect, maintain, and enhance wild steelhead and salmon resources, and to maintain the 
integrity of steelhead river ecosystems. 

FOCUS (Forest Concerns of the Upper Skagit) 
P.O. Box 93, Rockport, W A 98283 (206) 873^712 
F O C U S advocates ecologically and economically sustainable forestry that maintains the environmental integrity and 
economic health of the Upper Skagit 

Greater Ecosystem Alliance 
P.O. Box 2813, Bellingham, W A 98227 (206) 671-9950 
G E A is a nonprofit organization dedicated to the conservation of Washington's ecosystems through conservation 
biology and ecosystem management 

Mountaineers, The 
300 3rd Ave W, Seattle, W A 98119 (206) 281-8509 
Founded in 1906, The Mountaineers is an organization dedicated to exploring, studying, preserving, and enjoying 
the natural beauty of the Northwest 
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National Parks and Conservation Association 
Pacific Northwest Regional Office 
618 South 223rd St., Des Moines, W A 98198 (206) 824-8808 
The Association is a national, nonprofit membership organization that focuses on defending, promoting, and 
improving the National Park System whde educating the public about the parks. 

Nature Conservancy, The 
217 Pine St., Suite 1100, Seattie, W A 98101 (206) 343-4344 
T N C is committed to the preservation of natural diversity through a program of land purchase, protection and 
management of the best examples of communities, ecosystems, and endangered species. 

North Cascades Audubon Society 
P.O. Box 5805, Bellingham, W A 98227 
An affiliate of National Audubon Society, N C A S conservation programs focus on Whatcom County and include 
forests, education, wildlife, wedands, and Noisy Creek. 

North Cascades Conservation Council 
P.O. Box 95980, University Station, Seattle, W A 98145-1980 
N C C C works tirelessly to protect and preserve the North Cascades' scenic, scientific, recreational, educational, 
wddlife, and wdderness values. 

North Cascades Institute 
2105 Highway 20, Sedro-Woolley, W A 98284 (206) 856-5700 
NCI is a nonprofit environmental education organization specializing in increasing the public's understanding and 
appreciation of the natural, historical, and cultural legacy of the Pacific Northwest. 

Northwest Rivers Council 
4516 University Way N E #201, Seatde, W A 98105 (206) 547-7886 
A nonprofit conservation organization, Northwest Rivers Council works to protect free-flowing rivers and their 
watersheds throughout the region. 

Skagit Alpine Club 
P.O. Box 513, M L Vernon, W A 98273 

The Skagit Alpine Club works to promote the use, and prevent the abuse, of outdoor recreational areas. 

Skagit Audubon Society 
2849 Francis Road, Mount Vernon, W A 98273 (206) 424-9098 
A n affiliate of the National Audubon Society, SAS conservation and education programs focus on Skagit County, 
forest practices, pollution, wetlands preservation, and wildlife management 
Washington Environmental Council 
5200 University Way N E , Seatde, W A 98105 (206) 527-1599 
W E C is a grass roots organization of citizens and groups working for a quality environment. Programs include 
wedands, wildlife, forest practices, endangered species, air and water pollution, land use and growth management. 

Washington Native Plant Society 
Botany Dept., Univ. of Wash., 345 Johnson, KB-15, Seatde, W A 98195 (206) 543-1976 
The Native Plant Society is involved in the preservation, conservation, enjoyment and study of Washington's native 
plants. 

Western Canada Wilderness Committee 
20 Water StreeL Vancouver B.C. Canada V6B 1A4 (604) 683-8220 
The Western Canada Wilderness Committee is a nonprofit organization with over 15,000 members which seeks to 
preserve old growth forest and wilderness areas through education and research. 
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Wildcat Steelhead Club 
P.O. Box 435, Sedro-Woolley, W A 98284 (206) 855-2291 
The club promotes the environment, fish, game, and habitat It is a staunch supporter of cooperation between 
organizations, and feels that there is room on the river for everyone. 

Wilderness Society, The 
1424 Fourth Avenue #816, Seattle, W A 98101 (206) 624-6430 
TWS is a nonprofit membership organization dedicated to the preservation of nature, wise management of resources 
on federal public lands, and enactment of ecologically and economically sustainable policies for large ecosystems. 

Public and Private Agencies 

Cascade Recreation Area 
Box 2, Comp 10, Manning Park, B .C. V O X 1R0 (604) 840-8836 
Adjacent to Manning Provincial Park, the 16,680 hectare Cascade Recreation Area was established in 1987 to 
preserve the heritage, tratis, and wilderness environment while the area is being evaluated for its mineral resources. 

Dewdney Provincial Forest 
Ministry of Forests, P.O. Box 159, Rosedale, B .C. VOX 1Y0 (604) 794-3361 

The Dewdney Forest includes 604,826 hectares of land set aside for timber extraction, recreation, and wildlife. 

Howard Miller Steelhead Park 
Skagit County Parks and Recreation Department P.O. Box 97, Rockport, W A 98283 (206) 853-8808 
This 13-acre recreational park along the Skagit River includes campsites, boat launch, covered shelters, and play 
areas for children. 
Manning Provincial Park 
Zone Manager, Box 2, Comp 10, Manning Park, British Columbia, V O X 1RO (604) 840-8836 
Established in 1941, this wilderness park encompasses 65,884 hectares of rugged mountain topography, including 
the headwaters of the Skagit River. 

Mount Baker-Snoqualmie National Forest 
Mt. Baker Ranger District 2105 Hwy 20, Sedro-Woolley, W A 98284 (206) 856-5700 
Darrington Ranger District, Darrington, W A 98241 (206) 436-1155 
The Mount Baker-Snoqualmie National Forest is the primary manager of the Skagit Wild and Scenic River System, 
including portions of the Skagit, Sauk, Suiattle and Cascade rivers. 

North Cascades National Park Service Complex 
2105 Highway 20, Sedro-Woolley, W A 98284 (206) 856-5700 

North Cascades National Park manages all natural resources within its boundaries. It includes the Skagit Stehekin 
and Wilderness districts of North Cascades National Park, and the Ross Lake and Lake Chelan National Recreation 
Areas. 

Okanogan National Forest 
P.O. Box 950, Okanogan, W A 98840 (509) 422-2704 
The Okanogan National Forest is responsible for managing the Pasayten WUdemess, a large area of beautiful 
mountains and high meadows east of Ross Lake. The Skagit Watershed extends east to Harts Pass. 

Okanogan Soil Conservation Service 
P.O. Box 872, Okanogan, W A 98840 (509) 422-2750 
The Soil Conservation Service promotes wise use of soil, water, animal, and plant resources in Okanogan County. 
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Puget Power 
825 Murdock St., Sedro Woolley, W A 98284 
Puget Power operates the dams and powerhouses on the two Baker River reservoirs: Baker Lake and Lake Shannon. 

Puget Sound Water Quality Authority 
Mad Stop PV-15, Olympia, W A 98504-0900 (206) 493-9300 
The P S W Q A was created by the Washington legislature in 1985 to preserve and protect Puget Sound and the related 
inland watersheds of Washington. Activities include monitoring, education, research, and enforcement. 

Rockport State Park 
Park Manager, 5051 Highway 20, Rockport, W A 98237 (206) 853-8461 
Located near the confluence of the Sauk and Skagit Rivers, this beautiful park includes ancient Douglas-fir forests, 
wildlife, and Sauk Mountain. 

Seattle City Light 
Skagit Project Manager, Newhalem, Rockport, W A 98283 
#922 Seattle City Light Building, 1015 Third Avenue, Seatde, W A 98104 
S C L manages the Skagit Hydroelectric Project which encompasses Ross, Diablo, and Gorge Dams and the towns of 
Diablo and Newhalem for the production and transmission of hydroelectric power for the city of Seatde. 

Skagit County Department of Planning and Community Development 
2nd and Kincaid, Mt. Vemon, W A 98273 (206) 336-9410 
The Planning Department oversees the planning and permit applications for all building and development in Skagit 
County. 

Skagit County Port Commission 
1180 Higgins Airport Way, Burlington, W A 98233 (206) 757-0011 
The port promotes economic development within Skagit County. 

Skagit County Public Works Department 
2nd and Kincaid, Mt. Vernon, W A 98273 (206) 336-9400 
The department oversees the construction, maintenance, and operation of public facilities in Skagit County. 

Skagit County Soil Conservation District 
227 N . 4th St., ML Vemon, W A 98273 (206) 336-2257 

The Skagit Soil Conservation District promotes soil and water conservation within the county. 

Skagit Environmental Endowment Commission 
#922 Seatde City Light Building, 1015 Third Avenue, Seatde, W A 981 (206) 625-3705 
Founded in 1984 as part of the High Ross Treaty between the United States and Canada, the SEEC endowment fund 
supports projects that promote wilderness preservation and enhancement of recreational and educational opportuni
ties in the Upper Skagit Watershed. 
Skagit Provincial Forest 
Ministry of Forests, P.O. Box 159, Rosedale, B.C. VOX 1Y0 (604) 794-3361 
The forest includes 45,326 hectares of land managed for integrated resources such as wildlife, outdoor recreation, 
timber production, and forage. 

Skagit Systems Cooperative 
P.O. Box 368, La Conner, W A 98257 (206) 466-3163 
A cooperative of the SkagiL Sauk-Suiatde, and Swinomish tribes, the SSC is intimately involved with fisheries and 
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timber issues in the watershed. 

Skagit Wildlife Area 
2214 Wylie Road, Mount Vemon, W A 98273 (206) 445^441 
The Skagit Wildlife Area encompasses much of the Skagit River Delta and provides exceptional habitat for migrat
ing and wintering waterfowl, raptors, and seabirds. 

Skagit Valley Recreation Area 
Box 2, Comp 10, Manning Park, B .C. V O X 1RO (604) 840-8836 
Adjacent to Cascade Provincial Recreation Area and Manning Provincial Park, the Skagit Valley Recreation Area is 
under consideration for provincial park status. 

Washington Department of Fisheries 
Fisheries Biologist, 333 East Blackburn Way, Mount Vemon, W A 98273 (206) 428-1520 
The D O F is responsible for management of fisheries in Washington, including research, regulations, enforcement, 
and education. 

Washington Department of Natural Resources 
Regional Forester, 919 North Township Rd., Sedro-Woolley, W A 98284 (206) 856-0083 
The D N R is responsible for management of timber and other natural resources on state and private land, enforce
ment of regulations, recreation and education. The D N R is the primary state agency responsible for supervising 
timber sales on private and state lands. 

Washington Department of Wildlife 
Regional Manager, 16018 M t i l Creek Blvd., M i l l Creek, W A 98012 (206) 775-1311 
The D O W is responsible for management of game and nongame wildlife species in Washington. Activities include 
research, regulations, enforcement, and education. 

Whatcom County Planning Department 
401 Grand, Bellingham, W A 98225 (206) 676-6756 
The planning department oversees planning and permit applications for all building and development in the county. 

Whatcom County Public Works Department 
316 Lottie, Bellingham, W A 98225 (206) 676-6692 
The department supervises and controls the construction, maintenance 
and operation of public facilities in Whatcom County. 
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Wildlife of the Skagit River Basin 

Fish 

Salmon and Trout 
sockeye salmon (anadromous) 
chinook salmon (anadromous) 
chum salmon (anadromous) 
pink salmon (anadromous) 
coho salmon (anadromous) 
steelhead (rainbow trout) 

(anadromous/resident) 
cutthroat trout (anadromous/resident) 
dolly varden (anadromous/ resident) 
golden trout (introduced) 
eastern brook trout (introduced) 
bull trout (candidate) 
mountain whitefish 

Minnows and Carp 
peamouth 
northern squawfish 
longnose dace 
redside shiner 

Suckers 
longnose sucker 
largescale sucker 
bridgelip sucker 

Codfishes 
burbot (ling) 

Sculp ins 
slimy sculpin 
torrent sculpin 
coastrange sculpin 
prickly sculpin 

Sticklebacks 
three-spined stickleback 

Reptiles and Amphibians 

Turtles 
painted turtle 

Lizards 
northern alligator lizard 
western fence lizard 
side-blotched lizard 

Snakes 
rubber boa 
western garter snake 
common garter snake 
northwestern garter snake 
racer 
gopher snake 

Salamanders 
northwestern salamander 
long-toed salamander 
Pacific giant salamander 
rough-skined newt 
long-toed salamander 
western red-backed salamander 
Van Dyke's salamander 
Cope's giant salamander 
Olympic salamander 
Ensatina 

Frogs and Toads 
Pacific treefrog 
tailed frog 
red-legged frog 
Cascades frog 
spotted frog (candidate) 
bullfrog (introduced) 
western toad 

Mammals 

Opossums 
opossum 

Shrews 
masked shrew 
vagrant shrew 
dusky shrew 
northern water shrew 
Pacific water shrew 
Trowbridge's shrew 

Moles 
shrew-mole 
coast mole 
Townsend's mole 
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Bats 
California myotis 
Yuma myotis 
little brown myotis 
long-eared myotis 
long-legged myotis 
hoary bat 
Townsend's big-eared bat 
silver-haired bat 
big brown bat 

Pikas 
pika 

Rabbits and Hares 
eastern cottontad (introduced) 
snowshoe hare 

Mountain Beaver 
mountain beaver 

Chipmunks, Marmots, Squirrels 
yellow-pine chipmunk 
Townsend's chipmunk 
hoary marmot 
Cascade golden-manded ground squirrel 
western gray squirrel 
fox squirrel (introduced) 
Douglas' squirrel 
northern flying squirrel 

Beavers 
beaver 

Mice , Woodrats, Voles 
deermouse 
bushy-tailed woodrat 
red-backed vole 
heather vole 
meadow vole 
Townsend's vole 
long-tailed vole 
creeping vole 
water vole 
muskrat 
northern bog lemming 
norway rat (introduced) 
black rat (introduced) 
house mouse (introduced) 

Jumping-Mice 
Pacific jumping mouse 

Porcupines 
porcupine 

Nutrias 
nutria (introduced) 

Coyotes, Wolves, Foxes 
coyote 
gray wolf (endangered) 
red fox 

Bears 
black bear 
grizzly bear (threatened) 

Raccoons 
raccoon 

Weasels 
marten 
fisher (candidate) 
ermine 
long-tatied weasel 
mink 
wolverine (candidate) 
striped skunk 
western spotted skunk 
river otter 

Cats 
mountain lion 
lynx (candidate) 
bobcat 

Elk, Deer, Moose 
elk 
mule deer/black-tailed deer 
white - ta i led deer 
moose 

Goats 
mountain goat 

Birds 

(* = breeds within the watershed) 

Loons 

common loon * (sensitive) 

Grebes 
pied-billed grebe 
horned grebe 
eared grebe * 
western grebe 
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Herons and Bitterns Rails and Coots 
great blue heron * sora * 
green-backed heron American coot 

Swans, Geese, Ducks Shorebirds 
tundra swan killdeer * 
trumpeter swan lesser yellowlegs 
snow goose greater yellowlegs 
can da goose * solitary sandpiper 
wood duck * spotted sandpiper * 
mallard * pectoral sandpiper 
northern pintail * western sandpiper 
green-winged teal least sandpiper 
blue-winged teal * dunlin 
cinnamon teal Baud's sandpiper 
northern shoveler common snipe 
gadwall Wilson's phalarope 
American widgeon red-necked phalarope 
redhead 
ring-necked duck Gulls and Terns 
greater scaup Bonaparte's gull 
lesser scaup mew gull 
harlequin duck * ring-billed gull 
comon goldeneye California gull 
Barrow's goldeneye * glaucous-winged gull 
bufflehead common tem 
hooded merganser * 
common merganser * Alcids 
red-breasted merganser marbled murrelet 
ruddy duck 

Pigeons and Doves 
Raptors rock dove 
turkey vulture band-tailed pigeon * 
osprey * mourning dove 
bald eagle (threatened) 
northern harrier Owls 
sharp-shinned hawk * common bam owl * 
Cooper's hawk * western screech owl * 
northern goshawk * great homed owl * 
red-tailed hawk * northern pygmy owl * 
rough-legged hawk northern spotted owl * (threatened) 
golden eagle * barred owl * 
American kestrel * great gray owl 
merlin * long-earned owl 
peregrine falcon (endangered) short-eared owl 
prarie falcon northern saw whet owl * 

Grouse, Ptarmigan, Quail Nighthawks and Swifts 
spruce grouse * common nighthawk * 
blue grouse * black swift * 
white-tailed ptarmigan * Vaux's swift * 
ruffed grouse * 
California quail (introduced)* Hummingbirds 

calliope hummingbird * 
rufous hummingbird * 
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Kingfishers Dippers 
belted kingfisher * American dipper * 

Woodpeckers Kinglets 
Lewis ' woodpecker * golden-crowned kinglet * 
red-breasted sapsucker * ruby-crowned kinglet * 
downy woodpecker * 
hairy woodpecker * Bluebirds, Robins, Thrushes 
three-toed woodpecker * mountain bluebird * 
northern flicker * Townsend's solitaire * 
pdeated woodpecker * veery * 

Swainson's thrush * 
Flycatchers hermit thrush * 
olive-sided flycatcher * American robin * 
western wood-peewee * varied thrush * 
willow flycatcher * 
Hammond's flycatcher * Catbirds 
dusky flycatcher * gray catbird * 
pacific-slope flycatcher * 
Say's phoebe * Pipits 
western kingbird * American pipit * 
eastern kingbird * 

Waxwings 
Larks Bohemian waxwing * 
horned lark cedar waxwing * 

Swallows Shrikes 
tree swallow * northern shrike 
violet-green swallow * 
northern rough-winged swallow * Starlings 
cliff swallow * European starling (introduced)* 
bam swallow * 

Vireos 
Jays, Crows, Ravens solitary vireo * 
gray jay * warbling vireo * 
Steller's jay * red-eyed vireo * 
Clark's nutcracker * 
black-billed magpie Warblers 
American crow * orange-crowned warbler * 
common raven * Nashville warbler * 

yellow warbler * 
Chickadees, Nuthatches, Creepers yellow-rumped warbler * 
black-capped chickadee * black-throated gray warbler * 
mountain chickadee * Townsend's warbler * 
boreal chickadee * hermit warbler 
chestnut-backed chickadee * American redstart * 
bushnt northern waterthrush 
red-breasted nuthatch * Macgillvary's warbler * 
white-breasted nuthatch * common yellowthroat * 
brown creeper * Wilson's warbler * 

Wrens Tanagers 
Bewick's wren * western tanager * 
winter wren * 
marsh wren 
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Blackbirds, Medowiarks, Orioles 
red-winged blackbird * 
yellow-headed blackbird 
Brewer's blackbird * 
western meadowlark * 
brown-headed cowbird * 
northern oriole * 

Grosbeaks, Buntings, Sparrows 
black-headed grosbeak * 
lazuli bunting * 
rufous-sided towhee * 
chipping sparrow * 
Savannah sparrow * 
fox sparrow * 
song sparrow * 
Lincoln's sparrow * 
golden-crowned sparrow 
white-crowned sparrow * 
white-throated sparrow 
dark-eyed junco * 
rosy finch * 
pine grosbeak * 
purple finch * 
house finch * 
red crossbill * 
white-winged crossbill * 
common redpoll 
pine siskin * 
American goldfinch * 
evening grosbeak * 
house sparrow (introduced)* 
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Watershed Field Trips and Activities 

Throughout the 1992-93 school year, a variety of activities relating to the Skagit River watershed 
were carried out in the classroom and on field trips for 58 4th-6th grade classes from schools 
throughout the watershed. The activities are designed to be led by educators and/or volunteers to 
help children and teachers: 

•Understand and experience what watersheds are. 

• Develop awareness and appreciation of ecological systems within the Skagit River watershed. 

• Gain knowledge of the geographic area, international boundaries, political boundaries, land and 
resource management agencies and interest groups within the Skagit River watershed. 

• Develop awareness and knowledge of different values held by people within the Skagit River 
watershed, including social, political, scientific, commercial, economic, consumptive, non-
consumptive, aesthetic and spiritual values. 

• Gain an understanding of cultural impacts on the watershed. 

• Develop skills needed to identify, investigate, and contribute to resolution of watershed prob
lems. 

• Participate in positive watershed action-oriented projects toward the resolution of issues. 

• Become involved in learning about, experiencing, and caring for the river and Puget Sound. 

• Enhance environmental education teaching skills and provide curricula meaningful to the 
Skagit River watershed issues through in-service teacher training of elementary school teachers. 

• Investigate the sub-drainage closest to their homes and learn how each contributes to the health 
of the Skagit River and Puget Sound. 

• Gather information such as maps, data, and documents from resource management agencies 
and the business community which relate to issues in the watershed, and provide them to 
schools. 

• Create and promote partnerships between federal, state, county, city agencies, tribes, nonprofit 
organizations, businesses, environmentalists, and school districts within the Skagit Basin. 

• Enable the students to directly participate in learning about, caring for, and enjoying their local 
watershed as an integral part of the Puget Sound Basin. 
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The 14 activities which follow focus on building awareness, appreciation, and understanding of 
the watershed. They are best done in the suggested sequence, although teachers may choose the 
order of activities best suited to their classes. Any activity may be done independently of the 
others. 

1. It All Keeps Cycling Around: The Water Cycle 

2. What is a Watershed? 

3. A Stream is More Than Water: The Riparian Area 

4. Stream Ecology 

5. Salmon Ecology 

6. Hooks and Ladders 

7. Eagle Ecology 

8. Tales of the Skagit: Watershed History 

9. Watershed Web: Land Use in the Skagit Watershed 

10. Managing the Land 

11. Sum of the Parts 

12. Watershed Action 

13. What Makes a Healthy Stream?: Watershed Restoration 

14. Singing for the Watershed: Watershed Songs 

15. The Water Council 
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SKAGIT WATERSHED EDUCATION PROJECT 
FIELD TRIPS 

LA CONNER ELEMENTARY SCHOOL 

SITES: Skagit Systems Cooperative, Swinomish Channel 
Messman Dairy Farm, LaConner 
Skagit Bay, Thousand Trails Campground 

STATIONS: 
-Salmon Test Fishing -Salmon Life Cycle 
-Farming the Skagit -Water Cycle Relay 
-Shellfish Ecology -Stream Ecology 
-Riparian Retreat 

CONWAY ELEMENTARY SCHOOL 

SITE: Bulson Creek, Conway 
STATIONS: 

-Stream Ecology -Salmon Life Cycle 
-Salmon Habitat -Riparian Retreat 

CONCRETE ELEMENTARY AND MIDDLE SCHOOLS 

SITE: Howard Miller Steelhead County Park, Rockport 
STATIONS: 

-Stream Ecology -Land Use in the Upper Skagit 
-Salmon Life Cycle -History of the Upper Skagit 
-Hooks and Ladders -Eagle Ecology 
(salmon life cycle obstacle course) 

SEDRO-WOOLLEY ELEMENTARY SCHOOLS 

SITES: Hansen Creek (Evergreen, Central, and Mary Purcell) 
Fire Mountain Scout Reservation, Nookachamps Watershed (Big Lake, 
Clear Lake) 

STATIONS: 
-Wetlands in the Watershed: Where are they and why are they important? 
-Stream Ecology 
-Salmon Life Cycle 
-Riparian Hike 
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BURLINGTON-EDISON ELEMENTARY SCHOOLS 

SITE: Pamona Grange, Friday Creek 
STATIONS: 

-Stream Ecology 
-Salmon Lifecycle 
-Sum of the Parts: Pollution in the Skagit Watershed 
-Riparian Hike 
-Hooks and Ladders 

MT. VERNON ELEMENTARY SCHOOLS 

SITE: Silver Arrow Bowman's Club, Carpenter Creek 
STATIONS: 

-Stream Ecology 
-Salmon Lifecycle 
-Sum of the Parts: Pollution in the Skagit Watershed 
-Riparian Hike 
-Hooks and Ladders 

DARRINGTON ELEMENTARY SCHOOLS 

SITE: Constant Channel Habitat Enhancement Site, Sauk River 
STATIONS: 

-Stream Ecology 
-Salmon Lifecycle 
-Sum of the Parts: Pollution in the Skagit Watershed 
-Riparian Hike 
-Hooks and Ladders 
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IT ALL KEEPS CYCLING AROUND: 
THE WATER CYCLE 

Background 
Water covers three-quarters of the earth's surface, yet only a very small portion of this is fresh 
water, and an even smaller portion is usable by humans. Water is constantly being recycled and 
transformed through the hydrologic cycle, which is powered by the sun. The water cycle pro
vides the foundation for any study of water and watersheds. While the water cycle transports 
and purifies water, its effectiveness may be reduced by factors such as removal of vegetation 
(reducing transpiration) and atmospheric pollution. In the Skagit Watershed, moisture-laden 
clouds from the Pacific Ocean and Puget Sound rise over the North Cascades. As they rise, then-
water vapor cools, condenses into drops, and falls as rain. 

Materials 
four buckets poster board 
two cups art supplies 

Activity 
1. Introduce the fact that we are going to be studying the Skagit Watershed. In order to under
stand what a watershed is, we must first know where water comes from and where it goes. Tell 
students that there is exactly the same amount of water on the earth now as there was at the time 
of the dinosaurs-it just changes form. 

2. Go through the water cycle with the students. Explain that a cycle is a circle, so we can start 
anywhere. Start out by asking students what they think of when they think of where water comes 
from. As students mention rain, tell them that there are many different types of rain, or moisture 
that comes from the atmosphere: snow, mist, fog, hail, etc. Explain that we can think of these 
together as precipitation, and write the word on the board. 

3. Explain that when rain falls it soaks into the ground, filling up rivers, lakes and wetlands, and 
recharging underground aquifers. This is the next step in the water cycle, saturation. Next, ask 
the students how water returns to the atmosphere. This is evaporation. Each day the sun evapo
rates 1,000,000,000,000 (a trillion) tons of water. 
The final step that must occur before we can again have precipitation is condensation, where the 
clouds become filled with water until they can't hold anymore. In a one hundred year period, a 
water molecule spends 98 years in the ocean, 20 months as ice, about 2 weeks in lakes and 
rivers, and less than a week in the atmosphere. Now the students are ready to do the water cycle 
rap 

4. Water Cycle Rap: Have students stand up and reach for the clouds. Bring arms down as 
rain saying "precipitation." Touch the ground saying "saturation." Bring arms back up while 
saying "evaporation." Arch arms overhead like clouds saying "condensation." Continue to do 
the cycle while trying to speed up. 
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5. Water Cycle Relay: Divide students into two teams. Set up two sets of buckets, with one 
set approximately one-quarter full of water, at a distance of about 50 yards apart. Line the two 
teams up behind the buckets with water in them. Students must fill a cup with water and "pre
cipitate" by running the water (without spilling) down to the other bucket, representing a lake or 
stream. When the race begins, the first students from each team run with their cup of water, and 
empty it into the bucket at the other end. When they return to the other side, they hand off the 
cup to the next person in line on their team. The first team that empties their bucket is the win
ner. Another variation is to have the team that ends up with the most water in the other bucket 
(the team that has spilled the least) be the winner. Play the game again, this time having students 
evaporate the water from the stream or lake back to the clouds. 

6. Have students make posters showing how the water cycle is at work in the Skagit Watershed. 
Label the geographic pieces of the watershed to build familiarity with the geography: North 
Cascades, Skagit River, Skagit Bay, Puget Sound, and where their own town lies in the water
shed. 
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WHAT IS A WATERSHED? 

Background 
Everyone on earth lives in a watershed. A watershed is the land area that contributes runoff to a 
particular body of water. It is a catch basin that guides all precipitation and runoff into a specific 
river system. Within a large watershed are many smaller watersheds that contribute to overall 
stream flow. A watershed is drained by a network of streams that increase in size as the amount 
of water and sediment they carry increases. A watershed is made up not only of streams and 
rivers, but of all of the land which those streams and rivers drain. Watershed management must 
take into consideration such factors as soil and vegetation types. Important management issues 
in the Skagit Watershed affecting water quality include agriculture, timber harvest, and urbaniza
tion. 

Materials 
map of Washington State with the Skagit Watershed outlined 
large map of the Skagit Watershed 
"Fascinating Facts for Watershed Enthusiasts" sheet 
student handout maps of the Skagit Watershed 

Activity 
1. An introduction to the water cycle should take place before this activity. Spend a day study
ing the water cycle by doing the activities listed in the "It All Keeps Cycling Around" lesson 
plan. 

2. Now that we know where water comes from, we can talk about watersheds. First ask the 
students if they know that water always runs in one direction. Ask them if they know what 
direction that is. Down, of course! This is the most important thing to remember when you 
study watersheds. 

3. Tell the students that we are going to construct a human watershed. Ask the tallest student in 
the class to come to the front of the room. Tell the students that every watershed has a tallest 
mountain, and this is going to be the tallest mountain in our watershed. Most mountains don't 
stand alone, they have smaller mountains and foothills which flank them. Have four other 
students come to the front and stand on either side of the tallest, close together, and in a wide U-
shape. This is our mountain range. Have students hold their arms out. These are the mountains 
slopes. If these are mountains, then what is down at the bottom? Outline the valley with your 
arms. 

4. Now, ask the students what would happen if you took a large bucket of water and precipitated 
all over the top of this mountain range. Where would the water go? Imagine that the back of the 
classroom is lower than the front. Where would the water eventually end up? Explain that all of 
the streams and drops that run down the front of these students and travel down the same valley 
to the lowest point (usually the ocean) make up one watershed. Ask students if all of the water 
would flow down the front of these students. Would the water that flowed down their backs be 
in the same watershed? Why not? 
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5. Now look at the different types of slopes found in your human watershed. Some slopes will 
be covered by sweatshirts and sweaters. Others will be bare arms. Ask students to imagine 
pouring a cup of water down a slope covered with a sweater and a bare slope at the same time. 
Which slope would the water run down faster? Why? Explain that the sweater represents 
vegetation. Vegetation stores water and releases it slowly, like a sponge. The bare slope could 
represent rock, pavement, compacted surface, or a slope where the vegetation cover has been 
removed. Water does not absorb as much into these slopes, and runs faster into the river. Ex
plain that this can cause problems with flooding. 

6. Ask students to take their seats. Now that we know what a watershed is, let's learn a little 
about the watershed that we live in. Using the Washington State map with the Skagit Watershed 
traced on it, as well as the map of the Skagit Watershed, explain that we live in the Skagit Water
shed, the second largest watershed in our state. Ask students if they know what the largest 
watershed might be. Show them the Columbia River and ask them to identify where the Colum
bia drains. Explain that the Skagit Watershed drains into a very special piece of the Pacific 
Ocean, Puget Sound. Ask students what they think the biggest river flowing into Puget Sound 
might be. Do you think that the health of the Skagit River has any effect on the health of Puget 
Sound? Pass out a copy of the "Fascinating Facts for Watershed Enthusiasts" sheet. Have 
students read some of the facts aloud. 

7. Pass out maps of the Skagit Watershed. Have students find where they live in the watershed. 
Have students color in Puget Sound and the rivers and creeks that are the tributaries of the 
Skagit. 

8. Have students make a list of all the creeks and rivers they can find on the map. Remind them 
that the Skagit Watershed has 35 major tributaries. 

5. Review the watershed concept, 
reiterating the importance and 
uniqueness of the Skagit. 

Extension 
•Gather slides of the Skagit Water
shed from the headwaters in the 
North Cascades down to the river 
delta. Show students photographs of 
what the watershed looks like and 
how the river changes on its way 
from the mountains to the sea. 
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Fascinating Facts for 
Skagit Watershed Enthusiasts 

•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 20% of all water that flows 
into the Sound. That's 10 billion gallons each day! 

•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 population of bald eagles in the continen
tal United States. 

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

•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 Government Agencies. 

•Fish originating in the Skagit Watershed net 
up to $17,000,000 each year. 

•1,000 to 2,000 acres of wetlands have been 
lost each year from the Skagit Delta due to 
human activities. 
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A STREAM IS MORE THAN WATER: 
THE RIPARIAN AREA 

Background 
The riparian area is the linear green ribbon of life which is found on the edge of a stream. The 
riparian area includes the channel of water (the aquatic area which is generally wet), the terres
trial zone around the stream and the area of ground covers, shrubs, and trees which contribute 
shade, leaves, woody debris and insects to the stream system. 

Healthy riparian areas are important and valuable in many ways, including wildlife habitat. 
Approximately 90% of Washington wildlife use riparian ecosystems. Most of Skagit River 
Watershed's wildlife use riparian ecosystems extensively for their essential habitat requirements-
-food, water and cover. Riparian areas also serve as migration routes and corridors between 
habitats for many animals, providing cover, roosting, nesting and feeding areas for birds; shelter 
and food for mammals; and increased humidity and shade (thermal cover) for all animals. 

Riparian areas also are important for flood control. Healthy, vegetated stream banks in the 
riparian area act as natural sponges, helping to maintain soil structure, allowing increased infil
tration, and reducing bank erosion. Vegetated stream banks also contribute to aquifer (ground 
water) recharge. Precipitation is filtered through riparian soils and enters underground reservoirs 
called aquifers. Stored water is then available during dry periods to maintain and improve 
minimum flow levels. A major benefit of this aquifer recharge is maintenance of year-round 
stream flow. 

Riparian areas are a type of wedand. Wetland is a generic name for those wet areas in the 
watershed where soil is covered by water, or saturated with it, often enough to grow certain types 
of plants. Wetlands may be isolated from streams, along lakes or ponds, or associated with the 
estuary and salt water. Wetlands in the Skagit River Watershed serve many valuable functions, 
including: 

1. Protection of public safety and health by serving as a natural sponge and filtering 
ground water, which is important in maintaining water quality; 

2. Protection of public safety and health by storing water, thus controlling floods; 

3. Serving as nurseries for fish and wildlife. About 85 percent of Washington's wild 
life species use wetiands and their buffers for feeding and breeding; 

4. Providing a place for hiking, boating, fishing, hunting, and a scenic place for 
observing wildlife; 

5. Proving a place for education, a place where unique plants and animals can be studied 
by students. Ecological relationships can be easily observed in wetland habitats. 
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Wetlands are often adversely affected by development activities such as agriculture, forestry, 
port and harbor development, oil and gas extraction, housing and urban growth, mining and 
water resource development. Much draining, filling, diking, and dredging of wetlands has 
occurred in the past throughout the Skagit River watershed, including thousands of acres of 
former wetlands in the lower Skagit Valley. In some areas this has resulted in reduction of flood 
control, an increase in runoff, sedimentation, pollution and destruction of fish and wildlife. 

Materials 
"A Stream is More than Water" worksheet 
a nearby stream, lake, or wetland to visit on a class field trip 

Activity 
1. Find an area with a relatively healthy riparian area to take your class to visit. 
2. Once there, hand out the "A Stream is More Than Water" worksheet. Have students find the 
word riparian on their worksheet Ask them to try to pronounce the word. Ask if anyone knows 
the meaning of the word. Explain to students that they are standing in a riparian area at this 
moment. Let them figure out the meaning of the word by giving them clues. 
3. Now that the meaning of the word riparian is clear, send students out in pairs to complete the 
scavenger hunt. Give students 15 to 20 minutes to work on the hunt, then call them back to
gether. 

4. As a group, share and discuss the results. 

Extension 
1. Make a mural of a riparian area with all of its parts. Have each student make one living and 
one non-living thing to put on the mural. 
2. Do the same activity when visiting a local wetland. 
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A STREAM IS MORE THAN WATER: 
The Riparian Area 

- Student Worksheet -

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

Draw a picture of the stream: 
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Find 3 different kinds of plants: 

1. 2. 3. 

Name 3 ways that trees affect the stream: 

1. 

2. _ 

3. 

List three signs of human influence on the stream: 

1. 

2. 

3. 

Name something that 
changes: 

Name something that never 
changes: 

How would fish use this habitat? 
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S T R E A M E C O L O G Y 

Background 
The stream ecology station provides a hands-on opportunity to examine and measure the water 
quality and quantity of a stream. Students rotate through the stream ecology station, testing for 
the following: water temperature, pH of water, dissolved oxygen level of water, and average 
width, depth and stream velocity. 

Temperature 
Water temperature is one of the most important factors for survival of aquatic life. Most aquatic 
organisms become the temperature of the water that surrounds them. If temperatures are too 
high or too low, productivity can decrease or metabolic functions 

cease. The organisms can die. Salmon and trout prefer temperatures between 40° and 65 °F. 

pH 
The concentration of hydrogen ions in a solution is called pH and determines whether a solution 
is acid or alkaline. A pH value shows the intensity of acid or alkaline conditions. 
The pH scale ranges from 1 (acid) to 14 (alkaline or basic) with 7 as neutral. The scale is loga-
ritfimic so a change of one pH unit means a tenfold change in acid or alkaline concentration. A 
change from 7 to 6 represents 10 times the concentration; 7 to 5, 100 times, and so on. 

Most organisms have a narrow pH range in which they can live. While some fish can tolerate a 
range of 5 to 9, others cannot tolerate a change of even one pH unit. Because of this narrow 
range of tolerance, pH limits where many organisms can live and the composition of a commu
nity. A pH of 7.5 is optimum for most fish. 

Dissolved oxygen 
Oxygen is as essential to life in water as it is to life on land. Oxygen availability determines 
whether an aquatic organism will survive and affects its growth and development. The amount of 
oxygen found in water is called the dissolved oxygen concentration (DO) and is measured in 
milligrams per liter of water (mg/1) or an equivalent unit, parts per million of oxygen to water 
(ppm). 

DO levels are affected by: altitude, water agitation, water temperature, types and numbers of 
plants, light penetration, amounts of dissolved or suspended solids. As water low in oxygen 
comes into contact with air, it absorbs oxygen from the atmosphere. The turbulence of running 
water and the mixing of air and water in waterfalls and rapids add significant amounts of oxygen 
to water. The colder the water the more oxygen it can hold. The growth rate of juvenile salmon 
drops sharply below 5 ppm, and DO levels above 6 ppm are necessary for healthy fish. 

Width, Depth, and Streamflow 
The amount of water in a stream varies throughout the year. Streamflow information is needed to 
estimate the amount of water available for use in a watershed, at both minimum and peak levels. 
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Stream flows may influence activities and aquatic life associated with streams. People can 
choose to manage watersheds to protect natural functions to provide plentiful, pure water. 

Materials 
Dissolved oxygen test kit rubber ball orange cones calculator 
pH test kits thermometers 50' tape measure stop watch 
dip nets pencils clip boards ice cube trays 
white tray (styrofoam meat trays work well) 
Stream Ecology Student Worksheet 
Stream Ecology Chemical Tests: Student Instruction Sheet 
bucket or jar to collect waste water 

Activity 
Setting up the stream ecology activity in a way which divides the class into small groups and 
utilizes extra adult volunteers is essential to its success. Preparation before you go out, having 
the students practice the chemical tests in the classroom, and going over field trip etiquette is 
also helpful. 

1. In the classroom, demonstrate and have children practice how to do activities, particularly pH 
and dissolved oxygen tests, following the Student Instruction Sheets. 

2. Get 3-4 extra volunteers to help on the day of the stream ecology activities. Assign them to 
various stations, including: 

STATION A. Observation of stream, temperature of water and air 
Students sit by stream quietly for 5 rninutes without talking. Encourage them to quietly observe 
stream and riparian area. Students read thermometer. Enter data worksheet. 

STATION B. Depth, width, and stream velocity 
Set up 3 cones along a 25 foot section of stream. Students measure width of stream at three 
locations. Students measure depth of stream at three locations. Students throw ball in water 
above first cone. When ball floats past the first cone, start the stopwatch. When the ball passes 
the third cone, stop watch. Record the number of seconds on worksheet. Multiply figures on 
worksheet to come up with number of cubic feet of water per second flowing down the stream. 

STATION C. Stream Ecology Chemical Tests: pH and Dissolved Oxygen 
Set up test kits along the stream. Follow instructions and lead students through them. Record 
results on worksheet. Dispose of water and chemical in a waste bucket. Flush* down sanitary 
sewer system that leads to a sunicipal sewage treatment plant. 

STATION D. Aquatic insects. 
Encourage students to collect aquatic insects from rocks, gravel and woody debris in the stream. 
Put insects in water in a white tray and then sort and place in ice sube trays by type of insect. 
Encourage children to identify insects by providing a picture or key of typical aquatic insects. 
Draw at least three insects on the worksheet. 
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S T R E A M E C O L O G Y 
STUDENT WORKSHEET 

1. Date 

2. Temperature of water 

3. Dissolved oxygen level of the water 

4. pH 

5. What is the average width of the stream? Take 3 measurements. Add together and divide 
by 3 to get the average width. 

+ + = + 3 = average width 

6. What is average depth of the stream? Take 3 measurements at one foot intervals at three 
different sites. Add together and divide by 3 the get the average depth at each site. At average 
depths at site A, B, And C together to get average depth of stream. 

+ + = + 3 = average depth 

8. 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. 

+ + = H- 3 = average stream flow 

Now divide the 25 foot distance by the total seconds it took the ball to float between the cones. 

25 feet + = 
(distance) (total seconds to float 25 feet) # of feet ball floated each second 

9. 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 
flowing down the stream 

10. Find and draw 3 different aquatic insects. Look under rocks and logs. 
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S T R E A M E C O L O G Y C H E M I C A L T E S T S 

Student Instructions 

DISSOLVED OXYGEN TEST 
1. Fill the Dissolved Oxygen botde (round bottle with glass stopper) with the water to be tested 
by allowing the water to overflow the bottle for two or three minutes. To avoid trapping air 
bubbles in the botde incline the bottle slighdy and insert the stopper with a quick thrust. This will 
force air bubbles out. If bubbles become trapped in the botde in Steps 2 or 4 the sample should 
be discarded before repeating the test. 

2. Use the clippers to open one Dissolved Oxygen 1 Reagent Powder Pillow and one Dissolved 
Oxygen 2 Reagent Powder Pillow. Add the contents of each of the pillows to the bottle. Stopper 
the bottle carefully to exclude air bubbles. Grip the botde and stopper firmly; shake vigorously to 
mix. A flocculant (floe) precipitate will be formed. If oxygen is present in the sample the precipi
tate will be brownish-orange in color. A small amount of powdered reagent may remain stuck to 
the bottom of the botde. This will not affect the test results. 

3. Allow the sample to stand until the floe has settled halfway in the bottle, leaving the upper 
half of the sample clear. Shake the bottle again. Again let it stand until the upper half of the 
sample is clear. Note the floe will not settle in samples with high concentrations of chloride, such 
as sea water. No interference with the test results will occur as long as the sample is allowed to 
stand for four or five rninutes. 

4. Use the clippers to open one Dissolved Oxygen 3 Reagent Powder Pillow. Remove the 
stopper from the bottle and add the contents of the pillow. Carefully re-stopper the bottle and 
shake to mix. The floe will dissolve and a yellow color will develop if oxygen is present. 

5. Fill the plastic measuring tube level full of the sample prepared in Steps 1 through 4. Pour the 
sample into the square mixing bottle. 

6. Add Sodium Thiosulfate Standard Solution drop by drop to the mixing botde, swirling to mix 
after each drop. Hold the dropper vertically above the botde and count each drop as it is added. 
Continue to add drops until the sample changes from yellow to colorless. 

7. Each drop used to bring about the color change in Step 6 is equal to 1 mg/L of dissolved 
oxygen (DO) or 1 ppm (pan per million) of DO. 

73 



Sharing the Skagit 

pH TEST 

1. Thoroughly rinse the two color viewing tubes with the water to be tested. Fill to the 5 ml 
mark with the water sample. 

2. Add six drops of Wide Range 4 Indicator Solution to one of the tubes and swirl to mix. 

3. Insert the prepared sample in the right opening of the color comparator. 

4. Insert the tube with the original water sample in the left opening of the color comparator. 

5. Hold the color comparator up to a light source such as the sky, a window or a lamp and view 
through the two openings in the front. Rotate the color disc to obtain a color match. Read the pH 
from the scale window. 
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S A L M O N E C O L O G Y 
Background 
Salmonids (or salmonidae) are fish in the salmon or trout family. Seven species of salmonids 
live in the Skagit River system, including Chinook, Coho, Sockeye, Chum, Humpies, Steelhead, 
and Cutthroat. Having a sensitivity to salmon, their life cycle stages and habitat needs will 
create an awareness of all the related animals in the stream and river habitat. Understanding 
threats to salmon habitat will help us determine how we can work within the watershed to find 
and implement solutions to problems which will benefit all species. 

There are many valuable educational resources and curriculum materials available which relate 
to salmon, as referenced in the bibliography. A week-, month-, or even year-long unit could be 
structured around salmon, focusing on biology, cultural importance, history, art, or other aspects 
of this most important indicator species in the Pacific Northwest. The following information has 
been provided as a basic introduction to salmonids, with the hope that teachers will launch into 
further study through other curricula. 

Salmon Life Cycle 
The life cycle of salmonids is similar for all species, although the duration of time spent in the 
ocean and at spawning (breeding) grounds varies for each. When the spawning salmon reach 
their stream in the summer or fall, the female deposits her eggs in gravel, hidden from sunlight, 
and the male fertilizes the eggs with milt (sperm). Each female may deposit up to 5,000 eggs. 
The eggs hatch two to four months later, but remain in the gravel for another one to three 
months, receiving nutrients from the yolk sac. At this stage in life, they are called alevins. 
When the alevins have absorbed their yolk sacs, they emerge from the gravel as fry in the spring 
and early summer. These young salmon feed on plankton, insect larvae, small insects and other 
small invertebrates. 

Chum and Pink salmon fry migrate towards the ocean at this time, but Sockeye and Coho remain 
in fresh water at least one year. Sockeye live in lakes for the first year and Coho prefer small 
streams, side channels and wetiands. Chinook remain in fresh water for 3-18 months and then 
move toward the ocean. Steelhead and sea-run cutthroat spend 1-4 years in fresh water, in 
tributaries to the Skagit River. 

Fry migrate downstream at night, unseen by predators. With swift currents, they drift down
stream tail first; when the current slackens, they turn and propel themselves. Before 
reaching the Puget Sound and open ocean, the young fry acclimate, or adjust, to salt water in 
estuaries for one to three months. This period is called smolting, and during this time, they feed 
on zooplankton, squid, and shrimp. The smoits then move into the open ocean to begin their 
long ocean trek. Ocean life lasts from 1-7 years, depending upon the species and individual 
stocks within the species. 

During the ocean stage of the salmon's life, they grow large, feeding on small animals such as 
herring, squid, shrimp and other crustaceans. Sockeye, Pink, and Chum feed mostly on plankton 
their entire life. 
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Materials 
Seven Skagit Salmonids 
Salmon Life Cycle 
Salmon Questions and Answers 

Activity 
1. Introduce the word "Salmonid." Write it on board. Discuss salmonids as being all fish in the 
trout and salmon family. Seven salmonids live in the Skagit River watershed, and in watersheds 
in the region bordered by Alaska, British Columbia, Washington, Oregon and California. They 
include Chinook, Coho, Chum, Pinks, Sockeye, Steelhead, and Sea-run cutthroat trout. 

2. Have children make their own chart with words and/or pictures of the seven species, includ
ing additional information on characteristics of the different species. 

3. Demonstrate the salmon life cycle on the board or overhead, going over each stage and associ
ated habitat requirements for each stage. Students may fill in Salmon Life Cycle Chart as 
teacher leads them through the different stages. 

4. Use "Salmon Questions and Answers" on bulletin board display or have kids answer through 
research. 

76 



Sharing the Skagrt 

« 
o 

pd
s. 

in
ds

 

CM o 
a 

—• 
1 a 
o 
c up

 

CO a> >. 

o o 

o o 

O 
O 
CO 

O 
O 

cn 
CD 

CV1 

CD > 
CO 

cr 

co 

(0 
o 

o o 

o o 

CO 
a> 

3 
m 
i 

tics 

o 
CO 

$ 

CO 

a 
Zt 
T : a 
<__ 
CO 

co 
TJ 
O 
LO 

o 

CO 

2 

CO 
TJ 

O 
LO 

o a> 

Q . 
< 

co 
TJ 
O 
in 

o 

a 2 
1. < 

~f 8 

ca 
TJ 
O 
in 

o 
lO 

CP 

3 

CO 
TJ 
o m 

cr> 
« 
3 
a. 

cn 

oo 
in 

3 
a 

cn 
TJ 
c 3 
& 

5 

c c 

c 
O 

Q . 

E 
3 I 
C 

2 
a. 

3 
CO 

o 
c 

cn 

o 

cs T 

E 
cn 
c o c £• ' 
8 
c 
O 

a> 
f 
•S 
CO 

CD 

E 
3 X 

c 
3 

CA 

a 

3-

w -

I 
I 
TJ c 
<0 
•8 

o 
S>_ 
I ? 
CO 

1 
C3 
in co 

3 

77 



Sharing the Skagit 

SALMON LIFE C Y C L E 
(teachers answer sheet) 

HABITAT 
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SALMON LIFE C Y C L E 
(student worksheet) 

HABITAT 
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S A L M O N Q U E S T I O N S A N D A N S W E R S 

How big is the biggest salmon? 

The largest salmon is a Chinook which is 58 inches (147.3 cm) long and 135 pounds (61.2 kg). 

How 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, king
fishers, terns, gulls, and other birds. 

Adult salmon: eagles, gulls, seals, whales, otters, halibut, dolphins, bear, 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 And 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 approaches 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 anadromous fish. What is an 
anadromous fish? 
Anadromous means that they spend part of then-
lives in fresh water, part in salt water, and then 
return to fresh water to mate and produce 
offspring. 
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H O O K S A N D L A D D E R S 
Background 
The salmon in the Skagit Watershed migrate from their spawning grounds in the Skagit and its 
tributaries to Puget Sound and beyond. The Skagit Watershed provides one-third of the salmon 
in Puget Sound, and is the only large watershed in Washington State that contains healthy popu
lations of all five native species of salmon, as well as two species of anadromous trout. Salmon 
meet many hazards on their long journey. An average of only 2 adults out of 3000 eggs return to 
their spawning area to lay eggs. In fact, 90% of salmon never make it to the ocean. Many 
factors contribute to make the salmon's journey a difficult one: smothering of eggs by silt and 
clay from runoff from roads and logging, dams, culverts, low water in streams, predation 
throughout all stages of the life cycle, loss of habitat from dredging, diking and development, 
water temperature, low dissolved oxygen content, or polluted water. 

Materials 
poster of the salmon life cycle 
jump rope 
4 orange cones 
plastic tub or cardboard box 
50 poker chips 
pads or garbage bags 

Activity 
1. Begin by reviewing the salmon life cycle. Tell the students that they are going to become 
salmon and experience some of the challenges and hazards that salmon face as part of their 
migration. Walk students through the playing field while explaining the way the game works. 

2. Begin before the starting line, and tell the students they will begin where a salmon begins its 
life, in a redd in the spawning ground. Tell the story of what happens next to a salmon, as they 
begin to develop and change. When the young salmon begin to develop, they begin their journey 
downstream to Puget Sound. First they must navigate the swift and tumultuous waters of the 
Skagit Watershed. Have two students turn a jump rope. This represents the jump out of the 
spawning grounds and the beginning of the journey. (Note: the jump rope can also represent the 
turbines of a dam, such as Baker Dam on the Baker River.) The salmon must make it through 
without getting touched by the rope. If they miss, they become dead salmon, and must go lie 
down on a pad or garbage bag in the "salmon graveyard," a row of pads lying on the return path 
of the salmon. They will become a part of the obstacle course for later in the game. 

3. Salmon that make it past the first obstacle must then make it past a predator. Ask students to 
name some of the types of predators that may take salmon on their journey downstream. Set out 
four orange cones to create the predator's "territory." Explain that most predators have a terri
tory which they defend and stay within. Choose a student to be the predator. When the game 
begins, explain to the salmon that they must make it through the predator's territory (everything 
outside the orange cones is outside of the stream). Explain that the predator must tag the salmon 
with two hands, and must then escort them to the salmon graveyard, before being able to catch 
another salmon. 
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4. The salmon that make it through the predator's territory will then enter Puget Sound. Ask 
students what types of predators they may meet there. Choose one student to be a fisherman. 
The fisherman must keep one foot in the "boat" at all times. The boat can be a plastic tub or 
cardboard box. The fisherman catches fish in the same manner as the predator, with both hands, 
and the dead salmon join the others in the salmon graveyard. Remind students that salmon spend 
from four to seven years in the ocean. Point out the year tokens (poker chips) which are spread 
around the ocean area. Explain to students that they must collect six year tokens before they 
leave the ocean to head back upstream. 

5. Once a salmon has obtained six year tokens without being caught by the fisherman they can 
head back up the Skagit River. The salmon which were caught by the predator or the fisherman 
will form the next obstacle to be overcome. The retiirriing salmon must work their way back 
upstream by jumping over the dead salmon, which can represent the challenge of swimming 
upstream. Next they must pass through the predator's territory again, in order to return to the 
spawning grounds and deposit their eggs (the year tokens). 

6. After going through the game with the students, have them play a round. At the end of the 
game, count how many salmon made it through the obstacle course to return to lay eggs. Ask 
students if they think this is realistic. In actuality, only 2 out of 3000 eggs make it back to 
spawn. In fact, 90% never even reach the sea! Ask the students what other hazards salmon may 
face that we don't have represented in our game. Examples are smothering of eggs by silt and 
runoff, dams, culverts, low water in streams, more predation, loss of habitat, water temperature, 
low dissolved oxygen content, or polluted water. Play the game a few more times, perhaps 
adding a new hazard each time (i.e. another predator, another fisherman, or use your imagina
tion!). 

(adapted from Project Wild Aquatic) 
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HOOKS AND LADDERS 

Playing Field 

spawning grounds 

Skagit River 

predators territory 

Puget Sound 

L salmon graveyard 

fisherman (year token area) 
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E A G L E E C O L O G Y 

Background 
The Skagit River is prime bald eagle habitat, with one of the largest wintering bald eagle popula
tions in the lower 48 states. Between 200 and 400 bald eagles gather from November to early 
March to feed on spawning chum salmon. Peak time is December 20 to January 30. Between 
Rockport and Marblemount is the best area for viewing by car. 

Materials 
Bald eagle facts 
Eagle field observation sheets 
binoculars 

pencils and clipboard 

Activity 
1. Present bald eagle facts to students. 
2. Take students on field trip to view eagles. 
3. Have students refer to and fill out "Eagle field observation sheets" 

Bald eagle facts: 

Name Haliaeetus leucocephalus (Latin and Greek for "white-headed sea eagle") 

Life Span Unknown. Two captive bald eagles have lived to 47 years; the life span of 
wild eagles is probably much shorter. From 50-70% of juveniles die within their first year. As 
many as 90% perish before attaining adult plumage. 

Size Females are larger than males. Size and weight are influenced by age and geographic 
location. In the northwestern U.S., adult females can reach body lengths of 43 inches (1.1m), 
weights of 50 pounds (6.8 kg) and wingspans of 92 inches (2.3 m). Adult males grow to an 
average body length of 33 inches (0.8 m), weights of 9.5 pounds (4.3 kg), and wingspans of 81.6 
inches (2.1m). 

Color Immature: brown head and tail, brownish bill, blotches of white or 
cream on body and wings. 

Adult: snow white head and tail, yellow bill, brownish black body 

Voice Four different calls have been distinguished. Most common is a high, whining, gull-like 
scream, broken into a rapid series of notes. Bald eagles are most vocal when threatened, an
noyed, or mating. 

Eggs Clutch consists of one to three (usually two) dull white eggs, usually laid two to four days 
apart. Incubation is 31 to 36 days. 
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Brood Not all eggs hatch; typical brood size is smaller than clutch size, and rarely 
do nests contain three eaglets. Fledglings leave the nest 72 to 75 days after hatching. 

Food Scavengers as well as skilled hunters, bald eagles eat nearly anything of nutritional value. 
Fish are the prey most frequently taken, followed by waterfowl, then small and large mammals. 
Scavenged meals include winter kills of deer and elk, remains of stranded whales and dolphins, 
and carcasses of spawning salmon. Wintering eagles in the Upper Skagit particularly feed on 
spawning chum salmon and their carcasses. 

Distribution Once widespread in North America, now most abundant in Alaska, Canada, 
Washington, Oregon, northern California, the Great Lakes region, and Florida. Currently classi
fied as threatened under the federal Endangered Species Act. 

(Information adapted from Gordon, David G. Field Guide to the Bald Eagle. Sasquatch Books, 
Seattle, WA. 1991) 
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E A G L E F I E L D O B S E R V A T I O N 

Student Name 

Date 

Time of day 

Do you see a wild eagle? 

Age? Mature or immature? 

How can you tell? 

Activity of eagle? 

What kind of tree is it in? 

How high is the bird in the tree? 

How close is the tree to water? 

How many other eagles are within 200 meters? 

Describe the vital needs of an eagle: 

Describe the vital needs of a salmon: 

When do eagles come to the Skagit River Valley? 

Why do eagles gather there? 

86 



Sharing the Skagit 

Notes on Looking for Bald Eagles: 

If bald eagles are so big, why can't I see them? 
Eagles are wild birds and are easily scared away if we are too close, noisy or fast moving. 

Favorite hangouts for bald eagles are: 

1. in the biggest deciduous tree: cottonwoods and maples, usually in the top 1/3 of the tree on the 
other side of the river; 

2. on dead snags or on branches overhanging the river, near a gravel bar; 

3. perched on driftwood near or on a gravel bar; 

4. standing or feeding on a gravel bar, or 

5. soaring above a mountain ridge. 

The eagles often look even small than in this drawing, but if you look carefully, you'll usually 
see some white heads. They usually see you before you see them! Good luck, have fun, and 
listen to learn the voice of the eagle too! How many kinds of places do you see eagles? 

(Information and illustration provided by Libby Mills, Nature Conservancy) 
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Eagles in Flight: 
Sometimes it's hard to tell bald eagles from golden eagles. Bald eagles have a longer neck than 
golden eagles, and live near the rivers, lakes, and the sea. Golden eagles like deserts, mountains, 
and grasslands, and are solid brown or have "white windows" under trailing edge of wings and a 
base of tail. In their third and fourth years, the bald eagle's body is brown and head turns from 
gray to white. 
(drawings are the underside of birds) wingspan of bald eagle 70-95"; golden eagle 80-88" 

Adult bald eagle 
5-6 years old 
up to average of 
25-30 years old 

Immature bald eagle 

Immature bald eagle 

Adult golden eagle 

Immature golden eagle 

White head and tail 
Long slender dark 
brown wings and 
body. 

Brown head, tail, and 
Its 1st year wings. Feathers 
spotted under lead edge of 
wings. Wings broader 
than adult. 

Brown head, tail, and 
Its 2nd year white 
belly, may be only 
a little white, or 
almost pure white. 
White under leading 
edge of wing, speck 
led with brown. 

Solid brown, may 
have faint streaking 
on tail. Top of head 
is golden. Very 
uncommon on Skagit 
River in winter. 

Dark brown bird with 
white "windows" under 
trailing edge of wing and at 
base of tail. Not brown and 
white speckled like a bald 
eagle. Very uncommon on 
Skagit River in winter. 
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DRAW A BALD E A G L E FULL SIZE ON BUTCHER PAPAER!!!! 

Body length (head to toe) = 4/10 of wing span 

Wingspan can be divided in quarters with the "bend" in leading edge of wing = 1/4 of the wing-
span 

Wingspan ranges from 78" on smaller males to 95" on largest females 

Head to tail body length from 33" on smallest males to 37 1/2" on largest females. 

With meter sticks sketch an eagle on butcher paper: 
smallest 200 cm wingspan with 84 cm body length 
largest 243 cm wingspan with 95 cm body length 

The eagle can be traced to make a mobile of a bald eagle. Color some brown to make immature 
eagles and others white-headed and tailed for mature eagles. 
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Watershed History: 
Tales of the Skagit 

Background 
The Skagit Watershed has been inhabited by humans for thousands of years. In the days before 
the arrival of the first Europeans, Native Americans used the river and its tributaries as travel 
corridors and fished for the abundant salmon. As the first Europeans arrived, they saw the tall 
timber and rich soil of the Skagit Delta in a different light. The stories of the people who have 
gone before help us to gain insight into the ways that these two different cultures formed rela
tionships with the Skagit Watershed. They can also help us understand that history does not 
stand still, and that someday, our stories may be told to another generation. 

Materials 

stories of Skagit history 

Activity 
1. Tell students that the Skagit Watershed looks very different today than it did when the first 
European settlers arrived. Many people have come and gone on the Skagit, and their tales and 
stories give us a glimpse into what life was like at different times in human history of the Skagit 
Watershed. Tell students that we are making our own history now, and that the way we live our 
lives and use our land today, and our relationship with the watershed we call home, will deter
mine what the watershed is like for future generations. 
2. Read the stories of early Skagit peoples. Use the map of the Skagit Watershed to find the 
places in the stories. Discuss the ways people may have viewed the land and the rivers in the 
past. How is it different from the way we use the land today? 

3. Ask students to create their own stories, or write the story of someone they know, living in the 
Skagit Watershed today. 

Extension 
1. Have the students create illustrations for the stories. 

2. Have students interview someone they know about what the Skagit Watershed was like when 
they were young, and write their story. 
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"WHY THE SKAGIT RIVER FLOWS ONE WAY" 
A story passed on to Jim Harris by an old Indian friend 

Long ago, in the time before the great changes, the river ran in both directions. The people were 
happy. The water carried them wherever they wanted to go. In those times all the people and 
animals were together. They spoke the same language — they had the same spirits. The wise 
ones — coyote, otter, and raven , advised the Old Creator on how things should work. They had 
many arguments, but worked out most other things. 

But Raven, he didn't stop arguing. He complained and complained about the river — he thought 
it should run one way. One day Old Creator had enough. He decided that some people, espe
cially Raven, were asking too many questions. He was tired of listening to them. He decided to 
make some changes. 

One change was that people and animals would be different and speak in different tongues. 
Another change was that each person would have to make themself very clean by bathing in the 
river and going without eating, so spirits could enter them and give them power and wisdom to 
know how to live. But, things would not be easy — the river would always run one way. People 
would have to learn to find their way through the currents. 

And Raven, he was changed to the way he is now. He wears feathers, sits in the tops of trees, 
and complains all day — and no one listens to him. 
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"LISTEN TO THE RIVER" 
for Jalysa 

Listen to the river, my child 
She is our wise old Grandmother 

Listen, her spirits sing to you. 

Listen, my child, to the river 
She gives us salmon 
She gives us strength 

She is our Grandmother. 

Listen to the river, my child 
She gives us cedar 

She gives us shelter and canoes 
She is our Grandmother. 

Listen, my child, to the river 
She gives us hard rocks for tools 
She gives soft sand for your toes 

She is our Grandmother. 

Listen to the river, my child 
She gives us berries 

She gives us bear and birds 
She is our Grandmother. 

Listen, my child, to the river 
She gave many gifts to our ancestors 
She gives us many happy tomorrows 

She is our Grandmother. 

Listen to her songs, my sleepy child 
She knows that your eyes are closing 

She watches our house through the night 
She is our wise old Grandmother. 

Thank you, my Grandmother, for this beautiful child. 

by Jim Harris 
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"BIG JOHN OF BIG BEAVER" 
The story of John and Emma McMillan: 
By Jim Harris 

John McMillan came to the Upper Skagit from Canada in 1884. He was described as: "A big 
Scotsman, with a heart to match, and as strong as a bear." For a number of years John was a 
partner with Tommy Roland. They built a cabin and made a clearing on what is now Roland 
Point and began clearing a horse pasture across the Skagit, above Big Beaver Falls, in a beauti
ful, isolated valley. 

While gold prospecting was John's original intention, he was to become a miner, trapper, packer, 
mill sawyer, and hotel operator. When Tommy became a bit strange (he thought he was a rein
carnated religious profit), John split... settling on the Big Beaver "homestead." 

On one of his packing trips north to Fort Hope, British Columbia, John met a neglected young 
Indian woman along the trail. He took her home. According to stories, a trapper named Gordon 
came looking for John to kill him, and take the Indian woman back. The woman, seeing Gordon 
sneaking up on John through the woods, gave a warning signal. John jumped on Gordon, took 
the gun away, held a knife to the trapper's throat, and warned him that he was never to be seen in 
that part of the country again. The woman gave birth to John's child. They named her May. It is 
told that when the child was of school age, John sent mother and child North to the mother's 
family to be near a school. May Creek, across the Skagit from Big Beaver Valley, is named for 
the child. 

On a trip to the "outside" John met a woman named Emma Love. After a brief and lonely time 
back in his mountain valley, John returned to Seatde to marry Emma and fetch her to Big Bea
ver. John and Emma were to embark on a hard but wonderful life in that beautiful and remote 
land. John prospected, trapped, and packed supplies for gold miners along Ruby and Canyon 
Creeks. In later years the McMillans built and ran a small hotel, the "Ruby Inn," at the mining 
village of "Ruby City." 

As mining activity waned on Ruby Creek, John and Emma settled in on their little homestead on 
Big Beaver. In 1922 John became ill with the flu. Emma packed him out to the doctor in Con
crete. The doctor gave John little chance of recovery. John asked Emma to take him back to Big 
Beaver to die. Emma led John's horse over the long and rough trail up the Skagit Canyon. 
Friends from the far reaches of the Upper Skagit gathered to bid John farewell. The story is told 
of how John's grave was dug behind the cabin, and his coffin made from hand split planks as he 
passed his last hours in the company of Emma and friends. George Holmes, a Black miner, 
longtime friend, and holy man, said farewell prayers as the coffin was covered by the soil of Big 
Beaver Valley. 

Emma McMillan spent winters in a little cabin near friends at the present site of Diablo, but each 
spring she returned to Big Beaver. Early day Forest Service trail men tell stories of the friendly 
"Old Bread Lady" who for many years invited them into her aging cabin above Big Beaver Falls 
to share baked goodies and wild berry jams. Emma's final resting place is unknown to this 
writer, but John's grave, and surely both their spirits, remain in their beloved Big Beaver Valley. 
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"A PIONEER IN PETTICOATS" 
The story of Lucinda Davis 
By Jim Harris 

Lucinda was born in Boston in 1848, the daughter of a Methodist minister. She was reared with 
considerable refinement and education. Lucinda married and gave birth to three children. 
Lucinda had always dreamed of coming West In 1884, her brothers, George and Will Leach, 
came to Washington Territory to take up homestead claims. Lucinda managed to get her hus
band to Denver, Colorado, but that was as far west as he would go. In 1890, Will Leach wrote to 
his sister with the unhappy news that their brother George had drowned in a canoe accident, and 
asked if she would come and take up George's homestead claim. Lucinda left her husband and 
set out with her three young children, ages 13, 9, and 5, for the Cascade River near 
Marblemount, Washington. 

Travel west included exciting rides on steam trains, river boat, and stage coach climaxing in an 
Indian dugout canoe ride to their new home. The saga of this adventuresome and determined 
pioneer woman was just beginning. Lucinda and children setded into clearing land and raising 
vegetables, fruit, and livestock. In the summers of 1893 and '95, Lucinda ran a small trading 
post at Goodell's landing, near the present site of Newhalem, while the owner went prospecting. 
The customers were an exciting mix of characters: miners, trappers, and explorers who had many 
tales of the wild and wonderful lands beyond the Skagit Gorge. Lucinda was enticed to see for 
herself. She took her family over the very rugged miner's trails to explore the upper river. They 
fell in love with the beautiful, wild Skagit Country. In the fall of '97, after early snows and 
heavy, warm rains, a great flood washed most of Lucinda's hard-earned land and possessions 
down the river. As you will see, the flood did not overwhelm her, it only set the stage for further 
adventure. Can you imagine these following scenes as Lucinda recorded them in her diary? 

From Lucinda's Diary 
November 11,1897 
"Water at the gate at daylight. The boys tore down the smoke house and put up a shed on the 
hill. We got dinner early and before we were done eating I went in my bedroom and stepped in 
the water. They began taking things out in the canoe. Dessa [daughter] went over with little 
October cat and the birds, then went to ride Riley [horse]. I took an armful of pictures and Kitty 
McD. I did not want to go but Will [brother] thought we must, the water was raising over a foot 
an hour. They brought a few more loads, then the water was nearly to the windows and they 
dare not go back, but went to the barn and were getting some hay, when the big fir turned and we 
called to them and they ran out to the hill down stream. Our house went to pieces and away 
about 6 o'clock. It was awful to hear it, and the chicken house with 20 chickens, and we feared 
the barn would go with the rest of them. Water kept rising till about 8 or 9 then began to fall and 
we could see the barn was still there. At 11 o'clock we went to bed but slept very little. The big 
clock stood over my head and kept running with out the pendulum and would strike every few 
moments. Oh what a night and the worry about others who we feared were worse off than we 
were." 
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After reclaiming what they could, Lucinda moved her family down river to Sedro-Woolley for 
the winter. Twelve-year-old Glee herded the family milk cow 45 miles down the river over 
muddy trails. Lucinda worked very hard to provide for her family and keep their spirits up, even 
though she was often ill with severe headaches. Glee and Dessa went to school. Frank, now 
twenty years old, returned up the river to build a cabin at Cedar Bar, a 
beautiful creek bar they had discovered far up the Skagit Gorge. The next summer Lucinda 
moved her family to Cedar Bar where she was to establish a home, a "road" house and a legend. 
Many years later Glee was to say: "It wasn't an easy life ... but we worked 
hard and made a go of it... it was a good life." 

Excerpt from Lucinda's diary from June of 1898: "We started up river, Glee and I went ahead 
and crossed a log that the waves were going over. Frank got both ponies down in a creek, the 
hens came near getting drowned. We left Gus' place early. (Gus Doane was a homesteader near 
Goodell's Landing.) The bushes were wet. Came to a trail camp and the boys got dinner while I 
slept We met the Perry's pack train right at the Devil's Comer and had to take our ponies back a 
good ways before they could pass. We got to Cedar Bar about 3 in p.m. Moved in an old shack 
with a fireplace. The boys slept in Frank's new house. His garden is up good. Will came and 
Frank came with a pony load and the sheet iron stove on his back and the cat Bezeelbub in the 
stove. Will made us a kitchen. Bezeelbub has three kittens. It is pleasant. The boys cut a tree 
and made shakes for the floor. Knox and Marsha were here and the pack train passed. The boys 
went back to Ruby in eve. I walked down river nearly a mile. Glee and I cut trees up at the 
garden and some men got a lunch at the house. Dessa picked blackberries and at 5, Glee and I 
went to marsh. Wind blew hard on Stetatde [Creek]. We cut grass and brought 2 sacks home on 
Riley. It was after dark. Got supper and went to bed tired." 

Lucinda and family were creative and industrious. They hand built a large house from the forest, 
cleared land and raised gardens and hay. In time, the "Davis Ranch" was to become a place of 
nourishment and rest to many weary travelers. The boys also trapped, packed, prospected, and 
worked for the miners and the newly created Forest Service. Lucinda loved to explore and to 
fish. They climbed mountains, found the best berry and fishing spots, and had many pleasant 
mountain trips with friends. Lucinda believed in hard work, social graces, education, and a 
"clean" life. She was strongly opposed to alcohol. Not only was there no drinking at her place, 
but she was known to soundly lecture mountain men who were known to drink. She saw that 
each of her children spent time in the lower valley attending school. Many years later, Glee 
laughingly recalled that no excuses of floods, snow slides, or wild animals kept them from 
attending school. While attending school in Bellingham, Glee, now a young man, met and 
married a lovely girl named Hazel. Hazel and, in time, their two daughters became part of the 
close-knit family at Cedar Bar. 

Glee applied for homestead rights on their land. After much debate, the U.S. Forest Service 
finally approved part of the claim. Other people were interested in Cedar Bar. Seattle City Light 
had gained a permit to build a large dam in the canyon above the Davis Ranch. They wanted 
Cedar Bar as a gravel source and as a camp site for their construction project. A railroad was to 
be built up the canyon and across Cedar Bar. The City of Seatde had the legal power to force the 
Davis family to sell their home. Lucinda, now in her seventies, saw the tremendous change 
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coming to her wilderness canyon. She stayed on in her roadhouse for two more years renting 
rooms and makeshift cabins to the men who were building Diablo Dam. When the dam was 
completed in 1930, Lucinda packed her belongings, said good-bye to her home and life on the 
Upper Skagit, and rode the train down through the mountain canyon which she had ventured up 
many years before. 
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"THE BLACK PATRON OF RUBY CREEK" 
The story of George Holmes 
By Jim Harris 

George Holmes arrived on Ruby Creek in 1895. A rather lonely and mysterious man, George 
revealed very littie of his past life. It was rumored that he had been bom in Virginia in 1854 to 
slave parents. George was a quiet man, a devout Christian, and was 
said to have been exceptionally strong in both physical strength and character. Stories were told 
that George first came to the Upper Skagit as a stable hand at the Skagit Queen Mine on Thunder 
Creek. It was said that after a pay day and a trip to Seattle's Skid Road, he became ill. This was 
to change George's life and many who were to know him over the next 30 years on the Skagit. 
George, it was told, made a deal with God that if he was cured, he would go to the Upper Skagit 
and be a Christian example to the worldly and heathen miners in that wild and sinful country. 
George was that example for the next thirty years. 

George worked several placer claims along Ruby Creek, but eventually settled in on the 
"Himlock Four" where he built his cabin between a steep mountainside and the deep, swift 
waters of Ruby Creek. Although a somewhat reclusive man, George was said to be a fine neigh
bor and a kindly person always willing to lend a hand when anyone needed help. He was present 
at Big Beaver Creek in 1922 to provide a proper Christian burial for his old friend John 
McMillan. While many prospectors came and went from the banks of Ruby Creek George 
Holmes stayed. George built a hydraulic system in which he could wash gravel through a sluice 
box to settle out gold flakes. He also dug deep holes along the creek side and washed out the 
very fine gold from old creek sediments. It was hard and lonely work, but George Holmes 
survived while others with less resolve came and went. 

One day while working in a hole, George was surrounded by three grizzly bears: two large cubs 
and their mother. George ran for his cabin with mamma bear close behind. With the bear 
rampaging on the other side of a too thin door, George began firing his 30/30 carbine through the 
cedar boards. He was finally able to drive the bears off. While George usually only went to 
town every couple of years to trade gold for provisions, he made a hasty trip to Seattle to trade 
for a much larger gun. George Holmes was very upset when he heard of a railroad being built up 
the Skagit Gorge. He didn't want to see the changes in his mountain wilderness he knew a 
railroad would bring. A friend wrote: "Holmes preferred the solitude, the contentment of his 
lonely existence, to anything else the world had to offer." In mid-summer, 1925, friends care
fully carried the dying old prospector in a litter of pine poles on his final trip down the Skagit 
Trail. A few days later his body was laid to rest in a Mt. Vernon cemetery. 
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"THE PROPHET ELISHA" 
The story of Tommy Roland 
By Jim Harris 

Described as "a nice old Irishman," Tommy Roland came to the Upper Skagit from Canada in 
1884. For many years he prospected along the wilderness valley, dreaming of a great gold strike. 
It is told that one morning as Tommy came out of his cabin, he looked up to see the glowing 
figure of an angel on the mountain crest. The angel, Gabriel, announced that Tommy was no 
longer to be a worldly prospector, but the reincarnation of the Profit Elisha, and that he would 
bring holiness to the land around him. Thus came to be the Profit Elisha, his home New Jerusa
lem, and the Biblical names of Mt. Profit, Elijah Ridge, and Gabriel Peak. John McMillan, 
Tommy's long-time partner, decided it was time to move to a far removed spot on the other side 
of the Skagit. 

For years the "Profit Elijah" wandered the trails of the Upper Skagit in long beard and robes, a 
sight to cause any pilgrim to take stock of his life. His friends looked out for his worldly needs, 
leaving their doors open and food where he could find it. A rumor was started that Tommy was 
"putting on a crazy act" to keep people from his fabulously rich stash of gold. Many stories 
followed. Two men carried diving gear into Ruby Creek when they heard that the "Profit" could 
direct them to gold in the deep pools of Ruby Creek. Their dreams quickly vanished; their gear 
lay rusting on the banks of the stream, eventually to be covered by the impounded waters of Ross 
Lake. Some men who came looking for Tommy were from the state mental hospital. Tommy 
was taken away escaped back to his "holy land" for a while, and despite the offerings of his 
Skagit friends to look after him, he was committed to an institution. 

This writer has heard and repeated many stories about this Upper Skagit character. The remains 
of "New Jerusalem," on Roland Point, an arm of land now extending into Ross Lake, are slowly 
rotting into the forest soil. These worldly remains will someday be gone. It will be the stories 
of Tommy Roland, and the other characters who lived for a while in this beautiful mountain 
valley, which may be remembered, and, perhaps, cause us to dream a little ourselves. 
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W A T E R S H E D W E B : 

L A N D U S E I N T H E S K A G I T R I V E R W A T E R S H E D 

Background 
This activity helps students understand why it is necessary to manage our use of the land, and 
introduces them to the network of land management agencies, and helps them to recognize their 
roles as land managers. 

People have lived in the Skagit Watershed for at least 10,000 years. During most of that time, 
humans were a small population among a great wilderness, and left little sign of their passing. 
The first European settlers came to the Skagit about 150 years ago. Since then, the land in this 
watershed has been greatly changed. If you look out any window, you can see a hundred ways in 
which people today use the land, and for each of these uses there is an accompanying set of 
impacts. The magnitude of these impacts and the frequency with which they occur create a need 
for comprehensive land management. 

Land management in the Skagit Watershed is complex and controversial. For each drainage 
within the watershed there are specific issues regarding who gets to use the land for what pur
poses. The outcome of these disputes often depends upon which agency or private party man
ages the land in question. In addition to private lands, the Skagit Watershed is managed by 24 
federal, state, local and Canadian governmental agencies. The three largest land holding agen
cies are the National Park Service, the National Forest Service, and the State of Washington. 
These are public lands managed by people who are answerable to individual citizens and to 
Congress. Outlined on the land use map activity are the areas for which each of these agencies 
are responsible. Each area is managed according to specific needs and values. 

The National Park Service manages for preservation and primarily non-human uses. Its mission 
is to maintain the biological diversity of the North Cascades National Park, and to prevent that 
ecosystem from being altered by people. Activities allowed in the National Park include hiking, 
camping and observing nature. What are some non-human uses that occur in the park? The NPS 
is also responsible for Ross Lake National Recreation Area, which encompasses the Seattle City 
Light dams and reservoirs, as well as the Highway 20 corridor. Why is this managed separately 
from the Park? 

The National Forest Service oversees the Mount Baker-Snoqualmie and Okanogan National 
Forests. It has a "multiple use" mandate, which designates areas for a variety of human uses 
including logging, recreation, hunting, hydroelectric projects and mining. Within NFS lands in 
the Skagit Watershed are four wilderness areas: Mt. Baker, Pasayten, Noisy Diobsud, and 
Glacier Peak. These lands are managed much the same as a National Park, with a few excep
tions such as allowing hunting and pets, and usually not requiring permits for overnight visits. 

The State of Washington operates under a multiple use plan similar to that of the NFS, with an 
emphasis on timber production to support the State's public schools. What are some advantages 
and disadvantages to this controversial management strategy? 
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Privately owned and managed lands in the watershed include Native American, timber company, 
farming, commercial, industrial and residential holdings. 

Every person who owns, lives on or uses land in the Skagit Watershed is a land manager! 

Watershed Web 
This activity demonstrates the vital connection between human uses of the land and all other 
components of the watershed. 

Materials 
ball of yarn 

Activities 
1. Gather students into a circle and tell them you are going to create a web of life for theSkagit 
Watershed. Hand one student the end of the yarn and ask them to choose a plant, animal or land 
use in the watershed that they would like to represent. Pick a second student and have them 
represent another land use, plant or animal that has some vital connection to the first. Ask each 
of the students in turn to choose a plant, animal or land use that relates to the one before it. Pass 
the yarn to each as they choose, until all students have hold and a web has been created. 

2. Now, choose a student and remind everyone what she/he represents. Tell a story about some
thing impacting that component of the watershed. Ask the student to pull gentiy on the 
yarn. Ask any who felt the tug on their own piece of yarn to raise their hands. Then ask those 
students to pull on the yarn. Repeat this until everyone has felt the "impact" of your story. 
Repeat step 2 as many times as you wish, telling a different impact story each time. 

3. Tell a story about all of a certain plant or animal being removed from the watershed. Ask 
whoever represents that thing to drop his/her string. Tell the group that if their string goes limp, 
they too should drop the yarn, as that means they no longer have some vital connection. The 
entire web will soon drop to the ground. 

4. End the activity with a discussion of the interconnections among all human and non-human 
entities within the ecosystem. Why is it important to manage the watershed for both human and 
non-human uses? Are people part of the ecosystem? How do we manage the interactions be
tween people and the natural world? What human activities have the most impact in the water
shed? Which ones have the least impact? What happens to the web of life in a watershed when 
one component is eliminated? 
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W A T E R S H E D W E B W O R K S H E E T 

Materials: 
Watershed web worksheet 
colored pencils 

Activity 
1. In one circle, have students draw and/or write in a plant, animal or land use that exists in the 
Skagit Watershed. In each successive circle, ask them to draw and/or write in another plant, 
animal or land use that depends in some way on the one before it. 

2. Ask students to share their web and explain how each circle relates to the others. Lead a 
discussion using the questions in the Web of Life activity. 

* The example sheet included here shows some of the broader resources and uses. A student's 
web could just as easily read "Me - potatoes - potato farm - wetland - Native basket making -
cedar tree - shingles - my house - Me" , or "Grandy Creek - steelhead - my mom (likes to fish) -
Me - the mall - our car - roads - logging - Grandy Creek". 

This activity can also be expanded as a poster or mural with each circle in the web being the 
center of another web with each circle there being the center of another web. 
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WATERSHED WEB 
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M A N A G I N G T H E L A N D 

Students will explore where different land uses occur within the Skagit Watershed, and discuss 
who is responsible for managing those uses on public and private lands. 

Materials 
Land Management Map 
colored pencils 

Activity 
1. On the Land Management Map, ask students to color in and label lands managed privately, by 
the National Park Service, the National Forest Service, and the State of Washington. Have them 
label towns, lakes, streams, mountains, Puget Sound and any other important features. 

2. Have students think of human and non-human land uses, then write them on the map in the 
place each activity would be likely to happen; for instance, wolf habitat by Ross Lake, logging 
on state or Forest Service lands, a shopping mall near a city, hunting in a wilderness area, etc. 

3. Lead a class discussion on the land management responsibilities of public agencies, private 
parties and individuals. Ask students the following questions: 
1. What does it mean to "manage" the land? 
2. How does land management today differ from the past? 
3. Why is there more than one land management agency for our public lands? 
4. What are people allowed to do in North Cascades National Park? What can't people do 
there? How about in the National Forest? In the Mt. Baker Wilderness area? 
5. How did the management of our state lands pay for building this school? 
6. Do you agree with the way land is managed in this watershed? How might you change it? 
7. How does the way you manage your land or yard at home affect your neighbors? 
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SUM OF THE PARTS 

Background 
The quality of a river's water is a reflection of the land and water practices in the river's water
shed. If the watershed is polluted, the river will be polluted. If a stream is clean, the watershed 
has a good chance of being clean. One of the major problems in the Skagit Watershed is non-
point pollution, or pollution that occurs as a result of rainfall or snowmelt moving over and 
through the land. Such problems as failing septic tanks, landfills, storm drains, and manure are 
sources of non-point pollution. Looking at isolated sources, they don't seem like much of a 
problem. But non-point pollution adds up. These sources of pollution are difficult to address, 
and depend on each of us to play our part in reducing the problems. 

Materials 
Mural or felt board of a watershed 
human things to put in the watershed (cars, houses, factories, roads, farms, boats, storm drains, 
landfills, cities, etc.) 
basket of household chemicals and garbage (batteries, bleach, paint thinner, detergent, car wash, 
lawn and garden chemicals, etc.) 
Watersheds: The Sum of the Parts student worksheet 

Activity 
1. Start by orienting the students with the felt board or mural. We are looking at a picture of the 
Skagit Watershed. Ask students if this picture looks like the watershed they live in. What's 
missing? Students should come up with things like houses, roads, cities, etc. 

2. Tell students that we are going to make this watershed more realistic by adding all of the 
human things we see in our watershed. Give each student one human thing to add to the water
shed, or have students make their own. Tell students they need to answer two questions about 
their things. The first is: where should your human thing go in the watershed? The second 
question is: do you think that your human thing could be a source of pollution, and if so, how? 

3. Have each student, or pair of students, come up and attach their thing onto the mural or 
feltboard. As they place it on the board, have them answer the questions for the rest of the 
group. 

4. When all of the human things are on the mural, look at the picture as a whole. Pass out the 
Sum of the Parts worksheet. Together with the students, go through the worksheet and answer 
the questions. Be sure to explain the difference between point pollution (which comes from 
factories or sewage treatment plants) and non-point pollution. Ask students if they think point 
pollution or non-point pollution is the biggest source of pollution in the Skagit Watershed. Non-
point pollution is the biggest source. Who is responsible for non-point pollution? We all are. 
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5. Line students up in a line to represent the Skagit River. Take the basket of household chemi
cals and have students each pick out one thing. 
6. Start at the headwaters of the watershed. Talk about how the thing that this student has could 
get into the water. Ask students where it would go once it was in the water. Downstream! Have 
the student pass his pollutant down to the next student. Repeat down the line, with each student 
holding all of the things from upstream. By the time you reach the bottom, the last student will 
be overloaded. Ask students what has happened. 
7. Discuss the meaning of the "Sum of the Parts." Have students come up with ways to reduce 
their contribution to non-point pollution. 
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WATERSHEDS: 
THE SUM OF THE PARTS 

The quality of a river's water is a reflection of the land and water practices in the river's water
shed. If the watershed is polluted, the river will be polluted. If a stream is clean, the watershed 
is clean. 

List at least five different land use practices that take place in the Skagit River Watershed: 

1. 

2. 

3. 

4. 

5. 

Pollutants come from a specific point or pipe, such as from a factory or a sewage treatment plant, 
are called pollution. 

Pollutants that occur as a result of rainfall or snow melt moving over and through the ground are 
called pollution. 

Draw a circle around the items listed below that may be potential sources of pollution: 

oil fish automobiles rain 
trees flowers grass clippingsland fills 
parking lots pet waste cow manure batteries 
roads septic tanks cities houses 

List five things that you can do to reduce your contribution to non-point pollution: 

1. 

2. 

3. 

4. 

5. 
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WATERSHED A C T I O N 

Many of the streams in the Skagit Watershed have been degraded by past human activities. To 
undo the damage and to restore our watershed to its healthy condition will require the awareness 
and understanding of all its citizens. An excellent way to help accomplish this is to involve 
children in restoration projects. Children and adults can work with biologists, local business and 
environmental groups, local governmental groups, school acuiiinistrators, parents, students, and 
neighbors to identify and conduct conservation or restoration projects. 

Restoration is a powerful way to gain a greater understanding of natural systems: to learn eco
logical concepts, to transfer theory into practice and research into real world situations, to see 
positive results of work and to take pride in efforts. Many benefits arise: the next generation of 
citizens becomes educated and, hopefully, will remain involved in watershed improvement; they 
take what they have learned home with them, so family and friends become educated; and, of 
course, the watershed benefits immediately from the project. 

If your class has identified a restoration project that you would like to become involved in, the 
first step is to contact the appropriate agencies for permission and any required permits. They 
will often offer free assistance and advice, and some may even offer financial help. All instream 
projects that physically affect the stream require a Hydraulic Protection Approval from either the 
Washington Department of Fisheries or the Washington Department of Wildlife. If your project 
is on U. S. Forest Service, Bureau of Land Management, or National Parks Service land, contact 
these agencies for permission and advice. If it's on private land, obtain permission from the 
landowner. If you don't know who owns the land, the county tax assessor's office has maps 
available to the public that show who owns all of the land in the county. The Soil Conservation 
Service, the U. S. Agricultural Stabilization and Conservation Service and many of the Indian 
tribes in the region have programs that offer technical or financial assistance. 

One final reminder. Walking in streams can compress gravel and kill salmon eggs and alevins. 
Large groups of students in the stream can stir up sediments that can clog the gills of fish, am
phibians and insects in the water. Before visiting any stream site, be sure that students under
stand that the stream and its surrounding riparian zone are home to many creatures and must be 
treated carefully and respectfully. 

Here are some projects you could try. 

Stencil Storm Drains 

Many watershed residents car unaware of the connection between storm drains and creeks, and 
sometimes use these drains to dispose of used motor oils, antifreeze, unused pesticides and other 
harmful substances. Notices painted on the drains can alert them to the fact that anything enter
ing the drain will end up in our streams and rivers. 
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Contact municipal authorities to obtain permission. They can also provide locations of drains. 

Design stencils, either to be put on the metal grill covering the drain or on the curb. Stencils can 
be cut out of cardboard, or can be obtained from the Department of Ecology. If you are designing 
your own, have students choose the wording for stencils: "Dump No Waste, Drains to Stream" or 
"This drains to Creek" (fill in appropriate name), etc. You can also include a fish 
image. 

Before going out, make appropriate arrangements for the safety of the students who will be 
working in the street. Have students practice stenciling. 

At the site, review safety rules. Have students wear rubber gloves, and remind them that paint is 
toxic to fish, so they should use care when applying it. 

Cleaning Streams 

Our streams are often filled with accumulated trash, and cleaning them out can be the first step in 
stream rehabilitation. However, work on one stretch of a stream can have a negative impact 
downstream, and the sediment that is stirred up can harm salmon eggs and clog the gills of adult 
fish. It is important to have an understanding of stream dynamics and the habits of its residents; 
for this reason, these projects should always be planned and implemented with the help of a 
Fisheries biologist. 

Obtain the permission of the property owner, then contact the Department of Fisheries or the 
Department of Wildlife for the required Hydraulic Protection Approval permit. Plan carefully 
before your cleaning day to be sure you have enough workers to get the job done, trucks to 
transport the trash you've picked up, and a place to dispose of the trash. Give serious consider
ation to the safety of your students, and discuss with them the need for caution. 

When your cleanup day arrives, be selective about what you remove. Large objects such as logs 
or tires that are embedded in the stream have become part of its structure, and removing them 
may cause more harm than good. Natural woody debris serves to slow the current, which helps to 
create gravel deposits, and it serves as fish and invertebrate habitat; it should be left in place if 
not creating a barrier to migrating fish. 

Smaller streams may be choked by reed canary grass or other weedy plants. These should be 
cleaned out; native plants must then be planted to prevent the return of the unwanted plants. (See 
section on revegetation later in this appendix.) 

To provide spawning habitat, gravel in the streambed can be cleaned of accumulated sediments, 
or new gravel can be added. However, for this to be effective, upstream erosion must be con
trolled to prevent new sediment deposition and, if needed, structure should be added to the 
stream to help retain gravel deposits. The Fisheries biologist working with you can tell you if 
these techniques are appropriate for your stream. 
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Water Quality Monitoring 

Your class could establish an ongoing water quality monitoring project to determine if your 
stream is becoming healthier or more degraded. This project requires no permits, but be sure to 
get landowner permission if you will be on private property. 

Water quality monitoring techniques are discussed in the Stream Ecology chapter. Monitoring 
should be scheduled at regular intervals, preferably at least once a month. At the site, remind 
students that you are guests in other creatures' homes. Keep accurate and thorough records of 
your results. If you notice a decline in water quality, report your findings to (to be filled in later). 
If you discover a water pollution event (such as an oil or chemical spill) or a fish kill, report it 
immediately to the Department of Ecology regional office. 

Fix culverts 

Roads and railroads built over streams usually cross culverts that were installed to allow water to 
flow under the structure. During high flows, debris is washed down the stream and can pile up at 
the upstream entrance to the culvert, blocking the passage of rnigrating fish. Your class can 
decide to adopt a culvert or a stream reach containing more than one culvert. (When you select 
your site, keep in mind that if culverts are blocked either upstream or downstream, migrating fish 
may not be able to reach your location.) Monitor the area, and when debris begins to accumulate, 
clean it out, taking care to disturb as little of the sediment as possible to prevent excess siltation. 

Water flowing out of a culvert can cut into the streambed below, eroding it so deeply that fish 
can no longer make the leap from pool to culvert. Water can be raised to the level of the culvert 
by building a check dam that creates a pool (or a series of pools, each higher than the last). 
Check dams can be built from logs, boulders, cement, or short sections of culvert embedded 
vertically in the stream. Streams with seasonal high flows require dams that are extremely sturdy 
and well anchored to the bank. Contact your Fisheries biologist to determine if your plan is 
appropriate for your site, and for construction advice. 

You may need to use heavy equipment, and you will need to arrange for funding or donation of 
supplies. As with all projects that involve instream work, you must obtain a Hydraulic Protection 
Approval permit from either the Department of Fisheries or of Wildlife. Check with the govern
ment authority that has jurisdiction over the section of road that you will be working on to see if 
you need a permit. When you begin your project, follow carefully the instructions from the 
experts you have talked to. Review all safety rules with students, and take along enough adults to 
be sure the rules are followed. 

Nesting Boxes, Birdhouses, and Nesting Platforms 

If you have access to tools and to someone who knows how to use them, your class can build 
homes for birds. These can be placed at a stream, in the forest, in the schoolyard, or in the stu
dents' backyards. 
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Have students research to identify species of birds that nest in your area, when they nest, and 
their housing requirements. The Washington Department of Wildlife, the U.S. Fish and Wildlife 
Service, and members of your local Audubon Society can provide information and advice. When 
you have decided which species to build for, find plans for housing in one of the many books 
available. 

Before going into the field, be sure students' research has identified the best locations for your 
structures - kinds of trees, height from the ground, in a clearing, near water, etc. - and the appro
priate time of year to install the houses. If necessary, obtain permission from the landowner. If 
you plan to install structures on public land, check with the appropriate agency to see if permits 
are required. 

Fencing Streamsides 

Livestock grazing in and around streams can cause severe degradation. Banks are eroded, in
creasing siltation. New vegetation is trampled or grazed. Manure pollutes the water by increasing 
fecal coliform levels, adding excess nutrients and increasing the biological oxygen demand. 
Fencing should be installed along the stream to allow the re-establishment of a riparian buffer 
strip that will filter out pollutants from the fields, control bank erosion, and provide shade and 
organic material (leaves and insects) to the stream. 

You and your class can help provide the labor to install fencing, but you will need adult help. 
The landowner may be able to get financial assistance from the U. S. Soil Conservation Service, 
which has cost-sharing programs that reimburse farmers part of the cost of materials. 

A project of this sort will be organized by the landowner. You will need to arrange times that 
your students can help, and arrange to get them there, ready to work. 

Revegetation Projects 

Plants have many functions in healthy ecosystems: they prevent erosion, both by minimizing the 
impact of raindrops as they fall and by holding the soil in place with their roots; they retain 
rainwater, which helps to control flooding; they filter and trap sediments and pollutants, keeping 
streams clean and healthy; they supply food, protection and nesting sites for hundreds of organ
isms, including birds, mammals, amphibians, reptiles and invertebrates; they provide cooling 
shade and food to fish and other organisms in streams; they absorb carbon dioxide and produce 
oxygen; and they add to the beauty of our environment. Human uses of the land sometimes cause 
the loss of vegetative cover. Revegetation projects can be among the most rewarding for classes, 
because of their immediate results and the wide scope of their impact. 

To succeed in a planting project, be sure that you use only native plants that thrive in areas with 
the same type of habitat as your site. Ideally, you should use plants from the same genetic stock 
as those growing in the area, since they have had hundreds of years to adapt to local conditions, 
but this is not always practical. (See the section on native plant nurseries for a project that could 
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provide locally adapted plants to be used when revegetating.) Students can research native 
plants, identifying their preferred habitats and requirements, and can develop a list of those most 
likely to survive. Contact native plant nurseries in your area before undertaking your project to 
discuss availability of plants and seeds, costs, and how much time they will need to fill your 
order. 

When you have chosen a site, contact the landowner for permission and, if on public land, any 
permits that you may need. If your revegetation project is in a stream's riparian zone, you may 
need a Hydraulic Protection Approval permit from the Department of Fisheries or of Wildlife. 

Visit your site during the summer or early fall, before plants become dormant, to identify plants 
in the area and those growing in adjacent undisturbed areas. Have students make a diagram of 
the area, including topography, soil descriptions, streams and the dry beds of seasonal water
ways, existing plants, large logs and boulders, and any other outstanding features. Photographs 
or slides taken now can be used for a "before and after" demonstration of your project. 

Either at the site or later in the classroom, design a revegetation plan using species found on your 
visit and other native plants that are adapted to the area, keeping in mind that your goal is not to 
restore the land to its original condition but to prevent further degradation and to begin the 
process of natural succession that will allow the land to heal itself. When you have determined 
species and numbers of plants needed (many of them may die, so plant extras), order from a 
native plant nursery. 

Talk to nursery personnel, the U.S. Soil Conservation Service, the State Agricultural Extension 
office, or your local Cooperative Extension Service for detailed planting instructions. Schedule 
your planting at a time that will give the plants the best possible growing conditions. Cuttings 
and rooted plants should be planted in late fall or winter when they are dormant, so roots can 
become established before the plant begins using energy to produce leaves and must face the 
stresses of the hot, dry summer. Seeding should be done in late winter or early spring, so the 
plants can become large enough while the weather is still cool and damp to provide shade and 
insulation to the ground when summer comes and rain is scarce. Plan a return visit so students 
can see the results of their work, and to take photos or slides showing "after". 

Native Plant Nurseries 

Your school can develop a native plant nursery to propagate plants to be used in revegetation and 
restoration projects. By growing your own plants, you can guarantee that local stock is used. This 
will increase the plants' chance of survival, since local genetic strains will have had hundreds of 
years to adapt to local conditions. A native plant nursery can provide many educational benefits 
for your school: groups of dorninant species of different plant communities can teach the plant/ 
community concept; collections grouped by families can be used in studies of botanical tax
onomy; endangered plants can help teach the concept of biodiversity; plants used by Native 
Americans and early setders can enrich history and social studies classes. Can you think of 
others? 
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Talk to your school principal for permission to begin and to locate an appropriate site on your 
school grounds, then talk to the groundskeepers to let them know what you are planning. Ar
range for funding or donations of supplies. 

Some plants are propagated by cuttings; some grow from seeds. Each has different requirements 
for soil type, planting depth, watering, etc. Your class will need to research appropriate methods 
for the plants you will be growing, and identify the time of year to collect seeds or cuttings. 
Native plant nurseries, the U.S. Soil Conservation Service, the State Agricultural Extension 
Office and your local Cooperative Extension Service are possible sources of information. The U. 
S. Forest Service and the National Parks Service both have nurseries that propagate native plants 
for revegetation projects, and they may be able to give advice. 

Plants can be started in the classroom then transferred to your outdoor site to be enjoyed by the 
whole school or, when large enough, used in a revegetation project. Since you are growing only 
native plants that are adapted to the local environment, they will need little or no maintenance 
after becoming established in their new home. 

Silt Fences and Check Dams 

When the land and its plant cover has been disturbed, either through the actions of humans or of 
nature, the results often include an increase in erosion. Water, always seeking the lowest course, 
begins to dig into the land, creating gullies. Without treatment, these gullies become increasingly 
larger, eroding away large portions of the plant-supporting topsoil and often depositing this soil 
in streams where it can suffocate developing salmon eggs and other resident organisms. This 
process can be slowed and eventually controlled by installing silt fences or check dams to slow 
the water's progress and hold back the flow of eroding soil. 

Formation of gullies on bare slopes can be prevented by the installation of silt fences. These 
fences are made of a special fabric that is porous to water but retains silt and soil. They are 
installed in horizontal rows along the contours of the face of the slope, with the bottom edge 
buried. This traps loose, eroding soil, allowing vegetation to become reestablished. Where gullies 
have begun to form, check dams placed in the gully will trap eroded soil. Vegetation can then 
become reestablished, helping to prevent further erosion. These dams can be made from large 
rocks or sandbags placed across the gully or from boards or logs whose ends have been buried in 
the gully's sides. Construction and spacing will depend on slope gradient and velocity of high 
water flows. 

The installation of both check dams and silt fences should be followed by application of an 
appropriate seed mix and/or planting of trees or shrubs to establish a network of roots that will 
hold the soil in place. A layer of mulch, either straw or a commercially developed product, will 
retain moisture and will protect seeds from being eaten or washed away. 
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Newly logged areas and new road construction sites are good candidates for check dams and silt 
fences, and have the advantage of being easily accessible. When you have located an area in 
which you would like to work, identify the landowner and obtain permission. Planning research 
should include construction materials and specifications, planting and seeding techniques and the 
best species to use, and application of mulches. The U.S. Forest Service has experience in con
structing check dams and silt fences and may be able to assist you in planning your project. 

An interesting research project can be included by varying your treatments, then coming back 
later in the year to see which worked best. For instance, part of the area could be left uncovered 
to determine the effects of mulching on plant growth, or part of the mulched area could be left 
unseeded to see how much natural recolonization of the plant community will occur. You could 
also try various seed mixes or different trees and shrubs to see which grows best. Can you and 
your students think of other experiments? 

Salmon Rearing Projects 

Salmon populations have been declining at an alarming rate, and one of the main causes of this 
decline has been loss of habitat. The techniques discussed in this book help to restore habitat by 
improving the quality of our streams, but this alone won't solve the problem. Other factors, 
including construction of dams and excessive fishing, have reduced the numbers of salmon in 
our streams; students can have little impact on these. They can, however, help to increase the 
salmon population by the use of salmon egg incubation tubes or an aquarium for hatching and 
rearing salmon fry. 

In Washington, all salmon rearing projects require a permit from the state Department of Fisher
ies. Permit applications must be submitted by March (earlier for some species) to obtain eggs in 
the fall, and you will need advice and planning prior to permit application, so contact the Depart
ment of Fisheries in January of the year before your class will begin this project. They can give 
you detailed instructions for both egg tubes and aquariums, and can help you obtain required 
permits. 

Salmon egg incubation tubes are made of plastic pipe, usually 4 to 6 inches in diameter and 3 to 
4 feet long, with the ends covered with mesh that has openings from 1/4 to 1/2 inch across. These 
tubes are filled with a mixture of gravel and fertilized salmon eggs, then placed on a streambed 
parallel to the water flow to allow circulation of water through the tube. The eggs hatch and 
develop within the tube, then when the fry emerge from the gravel, they swim through the mesh 
and into the stream. This project requires no maintenance once the tubes have been placed in the 
stream. After the fry emerge, you can estimate the survival rate of eggs by pouring the contents 
of the tube onto a flat surface and counting the remaining dead eggs and alevins. An interesting 
comparative research project can be conducted by placing tubes in more than one location, then 
comparing survival rates. What variables (water velocity, temperature, siltation, etc.) affected 
survival? 

Aquariums for rearing salmon require more supplies and more effort than egg tubes, but they 
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also are more rewarding, both educationally and emotionally. When students have raised salmon 
from eggs to fry then released them into a stream, they feel personally responsible for maintain
ing the stream's quality so it will be ready for their returning salmon. 

Here's a brief outline of an aquarium project that will give you an idea of the amount of 
time and work involved. The Department of Fisheries can provide detailed instructions. 

January - apply for permit 

summer - obtain supplies: 50 to 60 gallon aquarium, refrigeration unit, aeration pump, filter unit, 
and egg tray 

September - have all equipment in place 
October - fill tank, add rocks and get equipment going 

October to January - make arrangements for a field trip to pick up your eggs 

egg pickup through April - keep constant track of operating equipment, make sure there is 
always lots of air in the water, clean the filter daily, change the charcoal monthly, siphon off and 
add 10 new gallons of water each week during the egg stage and 5 gallons daily once fry begin to 
feed, siphon debris off tank bottom each time new water is added 

April - arrange a field trip to release fry into a stream, scrub down and store all equipment, 
congratulate yourselves on becoming part of a salmon success story or make notes of your 
mistakes so you won't make them again. 
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Steps to accomplish a watershed ecological restoration project include: 

1. Research the area: 
Gather information from maps, books, agencies, experts, environmental groups. Get maps, aerial 
photos, find out ownership, get permission to get access to and work on the site. Examine the 
history of the area, including how land use on and around the site has changed, past projects and 
zoning and land use delineations. 

2. Contact resource agencies: 
(see list in Resource Section) 
The Washington Department of Wildlife, Department of Fisheries, Department of Natural Re
sources, Department of Ecology, Conservation Districts, and Cooperative Extension Offices will 
provide assistance, advice and, in some cases, financial help with ecological restoration projects. 

3. Get your feet dirty: 
Walk through and inspect the land. Map or note plant life and animals or signs of wildlife. 
Make a sketch of the site. Take photographs of present conditions. List problems and potentials. 

4. Make a plan: 
Make a "laundry list" of potential projects. Then prioritize them based on time, human and 
financial resources. 

5. Get the job done! 
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S T R E A M R E S T O R A T I O N 

Background 
A watershed is a basic ecosystem unit, and teaching the process of stream restoration is an 
excellent way to help students understand how each part of the watershed is dependent on the 
other parts. We can restore a stream to provide healthy habitats for all the organisms that depend 
on the stream and its adjacent riparian areas, but the health of the system is still dependent on 
things that happen in the entire watershed, including areas upslope that are beyond the riparian 
areas. 

Streams usually maintain a state of equilibrium, but human impact and natural disasters can 
disrupt this balance. In the past, we have engaged in management activities throughout the 
watershed without understanding the impact that our actions might have on water quality. Activi
ties such as excessive road construction and timber harvests, removal of streamside vegetation 
and disruption of soil by improper logging practices and intensive livestock grazing, conversion 
of wetlands and streamside zones to pasture and farmland, and stream clearing and straightening 
for flood control have all had adverse effects on the health of our streams and rivers, and of the 
entire watershed ecosystem. As we learn more about how systems function, we can use this 
knowledge to help the stream systems recover from human impacts. 

We will discuss stream restoration with a focus on salmon habitat requirements. Salmon are very 
sensitive to their environment, and they can survive and thrive only when their specific needs are 
met. These are: 

-clean, cold water 
-abundant oxygen 
-insects and other invertebrates to eat 
-places to rest and to hide from predators 
-clean spawning gravel 

By observing and measuring these things, we can assess the health of the stream and the overall 
condition of the watershed. 

Restoration of salmon habitat will assist in restoring healthy ecosystem functions; many other 
species will then have healthy habitats and will be able to survive and thrive. It is important to 
remember, however, that the goal of a restoration project is not to return the area to an ideal 
condition but to prevent further degradation and to begin the process of healing and natural 
succession. 

Here are some of the ways that each of the salmon requirements can be met: 

1. Plant streamside vegetation. Grasses, rushes, sedges and other herbaceous plants grow 
quickly and help to filter dirt, silt and pollutants out of runoff water. They control erosion: roots 
stabilize the soil and leaves intercept falling raindrops, helping to minimize their erosional force. 
When plants die, they provide organic matter that enriches the soil, promoting the growth of 
more plants and increasing the soil's ability to absorb and hold water. Trees and shrubs are even 
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more effective at erosion control because of their larger size and their more extensive root sys
tems, but they grow slower than herbs so they take longer to become effective. When mature, 
trees growing close to the stream shade the water, keeping it up to 10° cooler during the hot 
summer months. Insects and other invertebrates falling from branches feed the salmon. Leaves 
and woody debris falling from the trees into the stream provide a supply of food to insects in the 
stream. As trees age and die, they fall into the stream and create pools. Adult salmon use the 
pools as resting places during their upstream migration to spawn. Salmon fry use the pools to rest 
and feed in on their migration to the ocean and use the shadowy areas created by root wads and 
logs as places to hide from predators. Some salmon fry live in fresh water for one to two years, 
using pools as rearing areas. Logs deflect the stream's flow, helping to protect stream banks from 
erosion. They retain and sort gravel, creating spawning habitat for adult salmon. [Note: the use of 
native, locally adapted vegetation maintains the integrity of the overall ecosystem; non-native 
vegetation can often become invasive. Native plants have a better chance of survival and will 
grow better. 

2. Add gravel to the stream bed or clean existing gravel. Salmon cannot spawn without clean 
gravel beds. The gravel in which salmon lay their eggs provides protection for the developing 
eggs and alevins, keeping them from being eaten or washed away by the current. If the gravel 
becomes clogged with dirt or silt, water cannot reach the eggs to provide oxygen or wash away 
waste products, and they will die. Because of the protection offered by the gravel, many aquatic 
insects also use this area for hatching and rearing habitat, and these insects provide much of the 
food supply for salmon. As water passes over shallow gravel beds it is agitated and churned, 
exposing it to the air and increasing its oxygen content. [Note: these projects should not be 
considered until the source of the problem has been eliminated. Cleaning gravel will not be 
effective until the source of sedimentation has been controlled, and gravel added to the stream 
will be washed away unless structure has been added to retain the gravel. 

3. Add structure: root wads, large boulders and logs. These roughen the channel and increase 
habitat. As water hits structures in the stream the current slows, causing gravel to be deposited on 
the .upstream side of the structure and creating riffle areas. Water passing over this shallow 
gravel is reoxygenated, insects live within the rocks, and salmon can use the gravel for spawning. 
Water velocity is increased when water flows around structures, causing scouring and forming 
pools on the downstream side. These pools have cooler, calmer water where salmon can rest and 
catch insects drifting by from the upstream riffles. Instream structures give the salmon a place to 
hide from predators. Logs provide a source of carbon, which is the base of the food web. They 
provide a surface upon which algae, animals, invertebrates and moss can live. They also deflect 
water from the stream banks, helping to prevent bank erosion. 

4. Protect streamside zones by building fences along streams. Livestock grazing along 
streams produce wastes that pollute the water and encourage the growth of algae. This clouds the 
water, and when the algae dies, dissolved oxygen levels are reduced by the decomposition 
process. Livestock in and along the stream create increased siltation and cause stream banks to 
cave in. They trample and graze on vegetation, preventing new plants from becoming estab
lished. 
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All of these restoration techniques will help to control erosion and to improve salmon habitat, but 
this is still not enough to maintain good water quality. Activities throughout the entire watershed 
can impact the stream: chemicals poured down a storm drain, oil from roads and parking lots, 
fertilizer from agricultural fields and pesticides from suburban lawns can all end up in our 
streams. It is important that all citizens of the watershed know that they are responsible for the 
quality of the water in their streams and rivers. 

Restoring a stream is a big job. A new gravel bed can be silted over by runoff from an unrestored 
area upstream or upslope. Salmon may not be able to reach riffles and pools created for them if 
dams or poorly constructed culverts block their way downstream. Water diversions for hatcher
ies, agriculture or small hydropower facilities can cause water flows to be so low at some times 
of the year that fish cannot pass. Many restoration projects require large equipment and lots of 
money, some require permits from government agencies, and all require permission from the 
landowner. But there are projects that schools can do that can make a difference. 

Materials 
Stream restoration worksheets: 
picture of healthy stream 
picture of degraded stream 
pictures of restoration techniques 
teacher answer sheet 
scissors 
glue 

crayons or markers 

Activity 
1. ) Begin by asking what salmon need to stay healthy. Discussion should include clean, cold 
water, oxygen, food, places to hide and rest, and gravel for spawning. 
2. ) Pass out worksheets. (More advanced classes can be given only the picture of the degraded 
stream to begin; younger children can be given both pictures.) Discuss the picture of the de
graded stream, noting the things that are unhealthy for salmon, and ask what can be done to 
change these things. 

3. ) Pass out pictures of restoration techniques. Brainstorm with the students all the ways that the 
pictured restoration techniques will improve water quality and salmon habitat. This can include: 
-streamside grasses: filter silt, dirt and pollutants from runoff water; help prevent erosion 
-riparian trees and shrubs: shade cools water and allows it to hold more oxygen; help prevent 
erosion - roots hold soil and leaves reduce the impact of falling water; insects fall into the water 
from overhanging branches, feeding the salmon; leaves fall into the water, providing food for the 
insects-upslope planting: stabilize slopes, prevent sediment from entering the stream 
-root wads and woody debris in stream: hiding and resting places; create riffles and pools - riffles 
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reoxygenate the water, supply habitat for salmon to spawn and insects to live, pools are resting 
and feeding areas for salmon 
-gravel added to stream bed: spawning areas; insect habitat; reoxygenate water 
-large boulders: reoxygenate water; resting and feeding areas 
-streamside fences: keeps livestock out of stream, which helps to keep animal wastes out, prevent 
erosion, and prevent grazing of vegetation 

4.) Have students cut out the pictures of restoration techniques and place them in appropriate 
places on the picture of the degraded stream. Pictures can then be colored. 
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SINGING FOR T H E WATERSHED: 
WATERSHED SONGS 

Background 
Many songs have been written recently which have an environmental theme. Music can get 
across environmental messages, can inform and influence attitudes about issues. 

Materials 
Have to Have A Habitat 
Skagit River Forever 
We've Got the Whole Watershed in our Hands 
Water Rap 

Activity 
Ask students to read, listen to, or sing the lyrics of the songs. Have them identify the issues 
being written about in these songs. 

Invent your own watershed songs or raps. Songs could be about a specific area, an issue, a 
favorite animal, or your general feelings about the watershed. Use an existing tune and put new 
words to it or make up a new tune. Share the song with others. 

Look for songs with environmental messages. Look for harmful environmental messages, as 
well as upbeat, hopeful messages. Look for those that seem to be calling for action. 

Describe the ways, if any, in which you believe music and other art forms influence people's 
attitudes. In what specific ways, if any, do such art forms affect people's attitudes toward the 
environment? 
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WE'VE GOT THE SKAGIT WATERSHED IN OUR HANDS 
(sung to the tune: He's got the Whole World in His Hands) 

words written by Pam Sinnet 
Chorus: 
We've got the Skagit Watershed in our hands, 
We've got the Skagit Watershed in our hands, 
We've got the Skagit Watershed in our hands, 
We've got the Watershed in our hands. 

1. We've got the hydro-dams of Concrete in our hands, 
We've got the hydro-dams of Concrete in our hands, 
We've got the hydro-dams of Concrete in our hands, 
We've got the Watershed in our hands.-

Chorus 
2. We've got the forests of Darrington in our hands, 

We've got the forests of Darrington in our hands, 
We've got the forests of Darrington in our hands, 
We've got the Watershed in our hands. 

Chorus 
3. We've got the beaver dams of Sedro Woolley in our hands, 

We've got the beaver dams of Sedro Woolley in our hands, 
We've got the beaver dams of Sedro Woolley in our hands, 
We've got the Watershed in our hands. 

Chorus 
4. We've got the fish of Burlington and Edison in our hands, 

We've got the fish of Burlington and Edison in our hands, 
We've got the fish of Burlington and Edison in our hands, 
We've got the Watershed in our hands. 

Chorus 
5 . We've got the tulips of Mt. Vernon in our hands, 

We've got the tulips of Mt. Vernon in our hands, 
We've got the tulips of Mt. Vernon in our hands, 
We've got the Watershed in our hands. 

We've got the fish of Burlington and Edison in our hands, 
We've got the fish of Burlington and Edison in our hands, 
We've got the Watershed in our hands. 

Chorus 
5 . We've got the farm land of LaConner in our hands, 

We've got the farm land of LaConner in our hands, 
We've got the farm land of LaConner in our hands. 
We've got the Watershed in our hands. 

Chorus 

(over) 

127 



Sharing the Skagit 

7. We've got migrating birds of Conway in our hands, 
We've got migrating birds of Conway in our hands, 
We've got migrating birds of Conway in our hands, 
We've got the Watershed in our hands. 

Chorus 
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HAVE TO HAVE A HABITAT 
(TO THE TUNE OF "LOLLIPOP, LOLLIPOP") 

Chorus: Habitat, habitat have to have a habitat, 
Habitat, habitat have to have a habitat, 
Habitat, habitat have to have a habitat, 
You have to have a habitat to carry on! 

Concrete is a habitat, a very special habitat 
It's where bald eagles fish and get fat 
It's where five hydro dams are at 
It's where streams run so cold and fast 
It's where you take rides on a raft 
Skagit Watershed is a habitat that we depend on! 

Darrington's a habitat, a very special habitat 
It's where the Sauk runs wild and free 
With trails and forests for you and me, 
It's where our timber grows so fine, 
Where fishers love to cast their lines, 
Skagit Watershed is a habitat that we depend on! 

Sedro Woolley is a habitat, a very special habitat 
Where Hansen Creek flows down the hill, 
Where beavers chew and eat their fill, 
It's where the storm drains may carry pollution 
We can be the problem or the solution 
Skagit Watershed is a habitat that we depend on! 

LaConner is a habitat, a very special habitat, 
Where cows and fish live close together 
Water flows through it all in any weather 
Cooperation is the key 
For water to be clean and flowing free 
Skagit Watershed is a habitat that we depend on! 

Conway is a habitat, a very special habitat, 
From Bulson Creek to Fir Island 
Birds migrating from sea to land 
Where Snow geese, swans, salmon are at 
The estuary for the Skagit 
Skagit Watershed is a habitat that we depend on! 

People are different than salmon and rabbits, 
We affect the whole world with our bad 
Better to love it while we still have it, 
or RAT-A-TAT-TAT, our habitat's gone! 
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S k a g i t R i v e r F o r e v e r 

Music by Malvina Reynolds 
Original Words from "Skagit Valley Forever," 

by Malvina Reynolds 
©1970 Schroder Music Co. (ASCAP) 

1993 Word Adaptation by Wendy Scherrer 

1. There's a fine green valley formed by a river, 
The home of the raven, the salmon and the cougar, 
From glaciers cold to waterfalls to the Puget Sound below, 
It's the sweet, rich valley where the Skagit River flows. 

Chorus 
Skagit River, Skagit River 
Through mountains, forests, valleys the mighty river falls 
Skagit River, Skagit River 
Your watershed is home to land that's bold and beautiful 
to creatures great and small. 

2. Chinook, Coho, and Sockeye, eagle, elk and cedar 
Illabot, Sauk, Suiattle, Cascade, Baker, Nookachamps, 
Voices of the watershed whisper its mystery 
Mother nature's music flows from mountains to the sea. 

Chorus 

3. The watershed's been good to us for thousands of years past, 
Offering gifts of salmon, trees, and now power for the masses 
We harvest the land's riches, we dam and dredge and dike, 
At least until it floods us out, it's a river we all like. 

Chorus 

4. Fields and forests are getting fewer, the trees are getting thin, 
Where cities are reaching out to take our watershed in 
And the land is getting crowded with every mile that's cleared 
And the Skagit River Valley is changing every year. 

Chorus 

5. Oh my brothers and my sisters in this shining Northwest land 
It's time to get together all working hand in hand, 
We can make a difference, let's all turn the tide, 
Take care of our watershed, so the watershed will provide. 

Chorus 

130 



WATER RAP 

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 remarkable 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 freshes 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. 

So what is the point of this watery story? 
Superficially everything seems "hunky dory" 
And right about now I can guess how you feel, 
You're probably wondering "What the Big Deal? 
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Well things aren't all rosy with water; you hear, 
We've got lot's 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 non-point 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. 

Then there's the question (at which some people scoff) 
"Will there always be water in everyone's trough" 
Although Washington's wet, not arid like Tempe, 
There are places right here that are running on empty. 

Well here is the clincher, and it may make you queasy, 
All of these problems are caused by one specie(s). 
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 
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WATER COUNCIL 

Background 
Water is the most important single substance for life on the earth. Water is also one of the 
defining characteristics of the Pacific Northwest. In this story, the council of animals debates 
where the magic of water lies. This is a great follow-up after studying the water cycle. It is also 
a great way to introduce the diversity of wildlife within the Skagit watershed and the importance 
of water to all of them. 

Materials 
copies of story "Water Council" for each student 
art supplies 

Activity 
1. Tell students they are going to read a story called the "Water Council." Each of them will 
read the part of one of the characters. 

2. Assign a students to be the narrator, or do the narration yourself, and assign students to the 
parts of the animals. 

3. Read the story aloud. 

4. Have the students make illustrations of the story. 

Extensions 
1. Turn the story into a play and perform it. 
2. Hold your own "Council of the Animals." Each student chooses an animal to represent that 
lives in the Skagit Watershed. Students study their animal, and create a mask for themselves. 
When masks are complete, hold the council. Stand in a circle, preferably outside. Tell the 
students that they are going to represent their animal at the council. They will be able to speak 
for that animal, to communicate to the humans whatever they think their animal would like or 
need to say. Each student puts on their mask and "becomes" their animal. Each animal steps 
forward and addresses the rest. The animal states why the Skagit River is important to them, and 
expresses whatever else it would like to say to the humans. 
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The Water Council 

(The Water Council, copyright Edie Dillon 1993. All rights reserved. Used by permission.) 

Salmon stretched the tip of one green flipper towards the crackling lodge fire and looked around 
the circle. The faces of those gathered shone ruddy in the flame light. Rain spattered, then 
pounded the roof. A sweet sharp smell seeped from the lodge's cedar boards and mingled with 
steam from cooking bowls placed near the fire, and the warm vapor rising from drenched fur and 
feathers. The last of the people were taking their places. The talking was about to begin. 

Salmon was a little nervous. Each winter as the spinning earth turned away from summer to give 
the world a rest, the people gathered like this. Each year as the rain fell in sheets onto tall cedars 
and leafless huckleberries, the people told stories. They also laughed, ate too much, slept, ate 
more, sang songs, danced and argued fiercely over the important meanings. Last year one 
argument had erupted with great intensity. It continued to simmer throughout the winter and was 
still sputtering when the skunk cabbage appeared through the thick forest loam. The argument 
threatened the friendly feelings with which the animals would usually take their leave. Before 
saying farewells for the summer, they had decided it must be settled the next year. Salmon was 
chosen to open the discussion when the season for talking came again, when the rain fell once 
more in sheets upon the cedar. 

"I was chosen rightly," he bolstered himself, even as his heart beat faster. (It cost him extra 
effort to breathe here.) "For who knows water better than I? I thought about this all spring as I 
swam swiftly through the icy river. I reflected deeply as I rested in the still pools of summer. I 
have planned my words with care. The discussion will begin and end with me. The argument 
will be over, and then we can get on to the food." The crowd quieted and animals began to look 
at Salmon expectantly. His heart and stomach leapt strangely as he gulped hard at the alien air. 
He stood up. 

"Fellow beings, you who have gathered from the many places, I thank you for your presence. 
And I thank you for the honor of beginning this discussion. Last year many people spoke on this 
subject, and many important things were said. Now it is time to come to agreement. The ques
tion before us, as you will recall is 'What is the true nature of water? In what form does its 
magic lie?" 

"So far so good," Salmon thought to himself, "now for the decisive conclusion." And he spoke 
passionately and well, for in his nervousness he had to breathe harder and faster and was re
minded with every gasp of the soothing and energizing water in his river home. 

"I was born in water, and in water shall I die. My life's song begins and ends within its shim
mering embrace. I have known the pools, deep and mysterious, which have given me rest on my 
journey. I have risen from the depths to receive nourishment from the small flying ones who 
touch the sparkling surface. And I have swum many miles both down, and yes, up, the rushing 
streams. I have seen the rivers filled bank to bank with the bodies of my sisters and brothers as 
we strain and heave against the current, slicing wave and depth on our way home." 
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"Changing without change, ever renewing, a river froths, it bounds and bounces, it slides sleek 
and fat as a well fed snake." 

Salmon paused, huffing and lightheaded. "I have seen the rivers in many colors: green and blue 
reflecting forest and sky, grey with the rain, milky turquoise (holding specks of shimmering rock 
from the far off snowfields), foaming white, purple, giving back the glow of evening." 

"You ask what water truly is, in what form lies its magic?" Salmon's heart was pounding now. 
The air burned his lungs He heaved a ragged breath, readied himself for the closing words. The 
poignance of his memories filled him with deep longing. "Water is the sparkling streams laugh
ing down the high and somber mountains. Water is the sliding reflection of sky, the frothing, 
boulder-pushing force which builds and destroys. Water is the pathway of all our ancestors 
going out to taste of the world, and the final road home at the end of our journey. My friends, 
fellow beings, all who fly and walk and swim, you know as I know, the magic of water is held in 
rivers!" 

Salmon sat down gasping and relieved, satisfied 
with his words and glancing hungrily at the pots of 
steaming food. Somebody handed him a wet, cold 
cloth. He wrapped it gratefully around his neck. 
A gratifying hush filled the lodge, for who had not 
delighted to the joyous song of a flowing river? 

Everyone was surprised to hear a long, slow, droning chant begin in the far corner of the lodge. 

"Brother Salmon, oh, brother Salmon, oh did you forget? 
How the ocean is endless, how the ocean has depth? 
How it touches all shores and knows all songs, 
How it knows all the stories from many times gone? 

The chant grew in strength and in volume, took on notes and became music, as a swell becomes 
a wave, curling toward shore. 

Water is Ocean in wave and in swell. 
Magic known by Whales, oh hear, let me tell! 

Whale I am and water I know, for into the far reaches of Ocean I go, 
The Ocean holds worlds most can only imagine, 
Mountains and forests and riverless chasms. 
Bright beings that glide, dark beings that fly 
All in endless water reflecting the sky. 

The people began swaying and humming with the Whale's majestic rhythm. 
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It's grey with the storm clouds, 
Wild with the tornado 
With waves so strong and so fierce 
Or peaceful and blue as the finest azure 
Lapis, or turquoise at shore. 

Rivers! You say, well rivers, I know 
For the Ocean has currents like rivers below 
Food in abundance carry rivers down under 
Crab, lobster, sargassum, and lost sea 
cucumber. 

The water in Ocean knows rhythm as well 
With waves that pound, with waves that swell. 
With tides that heave over boulder and dune 
The Ocean responds to the call of the moon. 

Water is Ocean, deep, blue and cold 
I know its magic, I am Whale, I have told. 

The stillness which greeted his ending was bottomless and profound, as if whale's chant had 
indeed evoked the mystery of the ocean. Salmon felt his heart sink even as his breath returned to 
its awkward rasp. The whale had good points, he knew that himself, having spent some of his 
life in the ocean. He sighed, adjusted the cloth around his gills and looked yearningly at the 
bowls of food bubbling quietly in a hush broken only by rain splattering and the crackling fire. 
The silence intensified and became uncomfortable as each animal admitted to themselves the 
truth in Whale's sonorous argument, for who has not thrilled to the majesty of the ocean? And 
this one had swum into its depths. Several tried to find the words, or the courage, to disagree 
with the august Whale. Finally, a thin voice fluttered up from next to the fire, like a bird startled 
from quiet water. 

"Well," it quavered, "I think, I mean, I don't think. I'm sure, I mean, I know, that Whale has 
some excellent points. I mean, Whale mentioned a most important thing. But I think, I mean I 
know, that it is the most important thing. I mean, of course, that this is the most important thing. 
And Brother Salmon, well Salmon has to agree with me, too, because, well, he's been there 
also." Heron was having a difficult time beginning. She bent her long neck and preened ner
vously at her left wing. 

The rest of the animals waited patiently, perhaps because they were relieved that it was Heron, 
and not they, who had disagreed with Whale directly. There was an awkward pause. The fire 
crackled. The rain hissed through the smoke hole onto the coals. Aromas from the delicacies of 
many species wafted across nostrils of various shapes and sizes. Heron pulled and pulled at one 
already perfectly smooth feather. Someone snickered and quickly concealed it with a cough. 
Finally Raven could stand it no longer. "Get on with it!" he screeched. 
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Heron jumped. She bustled and flapped trying to compose herself. "Well, again I say, that 
Whale made a most important point. And, Salmon," here Heron looked in the direction of the 
embarrassed fish with deceitful sorrow, perhaps because she remembered a firm fleshed meal 
some summer past. Heron's tone was all honey and vinegar "Salmon seems to have forgotten a 
very important part of his life." She paused again, trembled a little, then stood quiet, still, sink
ing into reverie. 

"Speak!" Raven rudely commanded . 

Heron's neck kinked and unkinked with a quick slinking motion. She gazed coolly at Raven, 
swallowed again, this time slowly. She was beginning to enjoy the effect of suspense she had 
created. She spread her large and lovely wings as if to dry them against the flames, coyly dipped 
her long beak toward one shoulder. "The cool mud." she stated with an air of mystery revealed. 

"The cool mud, the many small fish," She stole another look, dripping with disguised appetite, at 
the mortified Salmon. " The flocks of shorebirds, flying, turning towards the sunset, landing, 
and flying again as if with one body. One mind in the stillness, in the sunset, turning." Heron's 
voice was growing smooth, dreamy. "The graceful grasses, waving, weaving in the shallows, 
lying flat, in lovely mats under the sun. The patterns of footprints in the mud; snails, crabs, even 
raccoon and raven." Here she glanced at the black bird who pretended not to see her out of the 
corner of one haughty eye. 

"The little ripples, ah, the ripples, the wind ruffled ripples in the evening. I speak of water which 
is shallow. Warm, flat but for crinkled riffles. Mirror flat and pearly, sometimes, with the fog. 
Pearly with the fog so that water and fog are one, pearly, the color of tender young shells in the 
dawn. In the dawn when the new whales are born. The only sound is the whoosh of their breath, 
in the pearly, pink shelled dawn. At sunrise in the lagoon, dawn in the estuary." 

Heron's dreamy, breathy voice continued, and the animals listened, for who had not loved the 
peace of the marsh land. "Water comes and water goes, always the water returns. In rhythm, the 
coming and going of the tides. In rhythm, the slow lap of the shallow water over the sand, 
coming up. In rhythm, the slow leaving of the mud to air. The slow leaving of the water, so all 
can close and sleep. Closing and opening in rhythm. Water in the tideflats, water in the estuar
ies, the lagoons, the marshes. Here is the true magic. For this is water in quiet rhythm. In 
rhythm with the opening and closing, the coming and going of life." 

Not one of the animals thought of the food, or of the fire. They were all feeling, in some deep, 
almost forgotten place in their bodies, the ceaseless rhythm of giving and taking which formed 
the pattern of the generations. 

The animals were lulled so deeply by Heron's words that at first they didn't even hear the tin
kling voice of the glacier lily. It shimmered on the still air like snowflakes blown lightly toward 
the sun. 
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Season of the snow, 
Buried under snow, 
Ice flower waiting, 

Harp song, 
High string, 
Snow crystal 
Tinkling 

Moon mountain 
Glacier deep 
Starlight 
Glimmer. 

Glint splinter, 
Silver, 
Sharp light, 
Winter. 

Deep cold, 
So old 
Underneath 
I sleep. 

Spring comes 
With sun 
Snow melts 
Water! 

End sleep 
Unfurl 
Drink deep 
Water! 

Sap up 
Sharp smell 
Fir tree 
Wakens! 

Snow was 
Water is 
Life brings 
Summer! 
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Lily's voice grew louder and more sure with each phrase. She began to sway with the words, 
slowly at first, then dancing faster and faster until her long green arms flashed around her deli
cate stem and her petals swirled in graceful arcs. Her final spring was a viridian and white flash 
over the leaping flames. Then she stopped and looked around as if coming out of a trance. The 
eyes of all those gathered were riveted on her with amazement and delight, for no one had ever 
seen the demure lily so abandoned. She bent her head shyly. 

And the gathered beings laughed with pleasure, for truly, were there any who had not stood in 
wonder looking up at slow falling flakes. Or danced merrily with the magical transformation of 
winter to spring whose defining sign was the melting snow? 

It was the irreverent Raven who broke the hush. He had been impatient to get his word in. And, 
not being a very subtle soul, felt that this was a strategic time. Smugness oozed from his beak. 
"Dear, dear little lily. You are truly sweet, and I am touched by your darling dance." The rest of 
the animals froze, horrified at Raven's rude chuckle. He went on, taking their stillness for the 
absolute agreement he expected. "Snow is very nice, very lovely indeed. But surely you must 
realize, tender bud, that snow is only here for part of the year? How can the magic of water lie in 
a form which is so, which is so, so incomplete? That is not practical, that is not reasonable." 

Raven's voice dropped to a conspiratorial rasp, "Now, gathered friends, did you ever know a 
season without clouds?" He didn't wait for an answer but his unctuous tone began to rise toward 
the audacious cackle they were all used to. "Clouds!" he cried. "Castles of purple! Towers of 
Orange! Ramparts of crimson and gold! Fly like me, and you'll see them all! High and wide 
they are, like white stone mountains, but fly like I can and you'll see that you can swoop right 
through! Fly like me! Like Me! You'll see them!" Raven was shrieking now, hopping from 
foot to foot in his glee. 

"Green! Once! Green! Yes, even!" he croaked, "And in a storm shooting bolts. Hah! The 
sizzle and crack! Water, of course J know water. If you could fly like me you'd know I know 
water. From the air I see rivers. Lovely, yes, in silver ribbons. From the air I see the ocean. 
Big, yes, deep, so they tell me, but from the air....flat! Hee, he heh! Clouds! Oh but the clouds 
are magic! Of course! Billowing high, these cumulonimbus tumbles of visible air!" Raven was 
pleased with this last combination of words. He prided himself on some depth of scientific 
terminology. He paused for effect, and because, he had to admit to himself, that he was, just a 
little bit, out of breath. 

The animals wanted to laugh at Raven's self important manner. A few stole amused looks at 
their friends. But there was a general movement of feather, fur and scale in a tolerant and not 
unimpressed nod. For who among them had not wished to sail on shining wings among the soft 
wisps and billows, the tunnels and towers of the clouds? 

Only one animal there could hold her own in an argument with the Raven. She curled her lip in 
a smile that was more than a little bit insulting. "But Raven," sneered the coyote, "the whole 
purpose of those wonderful clouds of yours, is to make rain." 
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"Rain, Raven, have you forgotten the smell of rain? Sharp and sweet, like the smell of life itself. 
And, esteemed Raven, as many forms there are of clouds, well, well there are at least that many 
kinds of rain." Raven was visibly irritated by Coyote's tone of exaggerated tolerance, so like his 
own when addressing the lily, but he tried not to show it, knowing that coyote loved seeing him 
get angry. 

Coyote turned her long lipped grin toward Salmon. "And friend Salmon here surely remembers 
that it is the rain that creates rivers? Most people know this, but I will explain the basic prin
ciples again." She began to draw a diagram with her paw on the earth floor of the lodge. "Here 
we see the mountains. Here, surrounding the peaks, we see some clouds. They are rising. But 
look," Coyote pointed to her diagram as if she herself had not drawn it but was just witnessing a 
natural phenomenon. "Clouds can only rise so far and what happens?" She looked with feigned 
innocence at Raven. "Clouds can't take the altitude! They fall apart, poor things" She started 
giggling at Raven's now livid face. 

"And when they fall apart, gathered friends, the pieces are rain!" Coyote got up and began to 
trot around the fire, tail cocked up in a triumphant plume, neat paws lifting and falling in delicate 
counterpoint. She stopped and bowed in front of Lily. "And it is rain that brings us flowers." 
She trotted further and stopped in front of Whale. "Rain as I say, that makes the rivers, rain, 
even that forms the wonderful deep ocean so beloved by Whale." She scanned the assembled 
crowd with gleeful eyes. Coyote didn't seem to care too much what this particular argument was 
about. She was mainly enjoying the attention and the effect of her words. "Rain forms every 
kind of water that has been spoken of." 

"You're wrong, there!" croaked the raven as he finally began to lose control. 

"Oh, really?" Coyote's lips twitched into a smirk. "Tell us, Raven, how it is that clouds can 
never touch the earth? Clouds have to call on rain to join their, as you call it 'magnificence' to 
the earth." 

Raven could stand it no longer. "Wrong again!" He shrieked. And he dove straight toward that 
infuriating grin. 

"He got me! He got me!" howled Coyote, though everyone could see she wasn't hurt at all, but 
was, in fact, delighted at the breakdown of order. 

Stellar's Jay swooped to join Raven singing, "She forgot about fog!" 

At this point, the argument got raucous. Animals began to yell. Those who had waited and 
patiently listened, now began calling out their agreements and disagreements with the various 
points that had been raised. 

"Please, please!" Beaver waddled to the part of the circle where coyote was leaping and dancing 
and snapping at Raven and Stellar's Jay. He slapped his tail in a commanding way on the hard 
packed earth. "Ahem! Ahem! Wait just a minute!" And he launched into a detailed argument 
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about the importance and beauty of ponds. At first people did stop to listen, but he was so stuffy 
and self important that they realized he was absorbed in his own words, not interested in making 
peace. They soon began to ignore him and went back to loudly promoting their favorite opin
ions. 

Salmon took a deep breath and tried to yell out with his cracking voice, "Rivers bring water to 
the ponds!" 

Moose bugled "Ponds are still and easy to drink from." 

Yawped the Raven, "Me! Me! I've seen clouds!" 

Black Bear growled, "Clouds block the sun" Lizard nodded earnestly in agreement. 

"Some of us never even seen the ocean." snorted the javelina. 

And all the time as the argument careened toward pandemonium, the cricket intoned in her small 
persistent voice, "What about the dew? What about the dew? What about the dew?" 

They were all hungry and impatient. Relationships of eater to eaten began to assert. 

Grizzly roared, "Rivers bring the fat and tender salmon!" 

Cougar shrieked, "Ponds, too, have tasty delights!" 

"Oceans are the best for any kind of meal," screamed the pelican. 

And one voice through the bedlam, "What about the dew? What about the dew? What about the 
dew?" 

The sacred truce of the yearly council was disintegrating, the meeting was moments from break
ing into a gluttonous brawl. 

It was spider who had the last word. For while Coyote and Raven tussled and the animals 
squawked, growled and shrilled their disagreements, she began unwinding her silk. 

Trailing her strong silver cord, she paced methodically around the outside of the cacophonous 
circle. Her legs moved quietly, rhythmically. She said nothing. She stepped gracefully, 
smoothly. And all the while she carried her cord behind her. When she completed her long, 
silent circle, she tied a slip knot and put one end of the cord through it. 

She paced quietly to the lodge wall and as quietly climbed to the ceiling. She tied another knot. 
This one suitable for bearing weight. Dangling now from the silver thread, barely visible in the 
smoke, she lowered herself and began the laborious task of spinning the biggest web of her life. 
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Nobody noticed her. Nobody even noticed that they were being drawn more and more closely 
together. They thought it was the passion of their argument which bound them nose to snout to 
bill to muzzle. 

When spider was done she took a long look at her work and said a silent prayer. She climbed 
back up the silver thread to her spot on the ceiling and said another prayer. 

Then, using all her strength, she began to pull. Nothing happened. Spider stopped, thought for a 
moment and, gathering her courage, called under her breath to the spirits of all the types of water 
that had been loved by all the animals there. 

Ocean! Lend us your strength! We need your timeless wisdom. 
Clouds! Give us your perspective, for we each see only what is in front of us. 
Snow! We need your purity for our thoughts yearn toward power. 
Ponds, your stillness, and depth, and green shores will cool our heated voices 
Tidelands, we seek your knowledge of pattern and peace, 
Rain, fall upon us like a blessing, and join these different voices together, 
River! Share your laughter, and Dew, bring the hope of a new day. 

Spider paused for breath. She pulled again. The web tightened, lifted and held. The animals 
finally felt the weight of its tension. One by one they stilled their voices. The last to notice was 
the cricket whose song rang out loudly in the new quiet, "What about the dew? What about the 
dew? What about the dew?" until somebody nudged him and he, too, grew silent. 

Spider's voice quavered, from the effort of holding the web taut. But to the animals gathered 
below her, it seemed to ring with a special wisdom. 

"The silver thread that ties you is the physical evidence of your bindings to one another, bindings 
which, until now you have only taken advantage of, but not really known. You are related. 
Friends, fight no longer. 

Each of you has an opinion of where the magic lies in water. And each of you is right, and also 
each wrong. For one animal cannot know the whole of water's magic. Truly water is all the 
forms of which you have spoken. But water is more than that, more than the beauty which you 
have each seen, more than a bringer of food, more than a quencher of thirst. 

See the silver thread which binds you as the glinting element of water. It is the essence which all 
have in common. Each of you has water in your body. It is this which gives you life. That is 
where the greatest of water's magic lies. For the forms which you see; stream, ocean, snow, 
cloud, rain, pond, dew, are, even together, only a part of the creation. The balance lies in the 
form that each of you takes. The magic of water is the magic of life. 

The animals looked up at the tired spider hanging in the smoke near the ceiling and they heard 
her words. Outside, the forest loam shifted as a skunk cabbage pushed its way toward the light. 

(The Water Council, copyright Edie Dillon 1993. All rights reserved. Used by permission.) 
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