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INTRODUCTION TO LIVING WITH MOUNTAINS 

...lofty mountains are most worthy of deep study. For everywhere you turn, they present 
to every sense a multitude of objects to excite and delight the mind. They offer problems 
to our intellect; they amaze our souls. They remind us of the infinite variety of creation, 
and offer an unequaled field for the observation of the processes of nature. 

Josia Simber 
De alpibus commentarius (1574) 

Purpose and Goals 

Living With Mountains invites children and teachers to discover the mountain land
scapes of northwest Washington. Containing a wide diversity of flora and fauna, unique 
landforms such as glaciers and volcanoes, and a rich cultural history, the North Cascades 
offer unique opportunities for education. Mountains are living museums and outdoor 
laboratories, presenting many opportunities to pursue scientific and environmental 
studies and to examine topics and issues in an interchsciplinary manner. Mountains are a 
place to experience the beauty, power and wonder of the natural environment-the visual 
backdrop for those of us who live in the great Pacific Northwest. 

The purpose of this book is twofold: to provide information which will enable teachers to 
teach about mountains successfully, and to offer creative activities and opportunities for 
students to experience, appreciate, and understand the land, the people, and the ecosys
tems of the North Cascades. 

Organization and Scope 

The content of this curriculum guide is grouped into three main areas: Mountain 
Landforms, Mountain Ecosystems, and Mountain People. Each chapter begins with 
background information, followed by lesson plans and extension activities. Activities 
focus on grades 5/6, and can be adapted for older or younger children by the teacher. 

The final chapter deals with the subject of Getting Out Into the Field. We suggest 
echniques to promote meaningful, successful field trips as well as specific locations to 
go. 

A n extensive Resources section recommends reference books, children's books, audio
visual materials, computer programs, agencies and further information about the North 
Cascades mountains. Specific curriculum guidelines from the Washington Office of 
Public Instruction which tie into the lessons plans are also listed. The Glossary contains 
definitions of all of the specialized terminology used in this book. 
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While this curriculum focuses on the mountain landscapes of the North Cascades, it is 
applicable to mountain areas throughout the Pacific Northwest. Field trip ideas are lo
cated throughout the North Cascades, but we give suggestions for other areas as well. 

A c k n o w l e d g e m e n t s 

Living With Mountains was written by elementary and secondary teachers and environ
mental educators who have many years of experience working with students in the 
classroom and in the field. They have shared their time and expertise in developing the 
scope and sequence of the book and have contributed to the creation of all of the lesson 
plans. North Cascades Institute has coordinated the planning, development, writing, and 
field testing of this guide. 

Living With Mountains is one of many projects supported by the Skagit Environ
mental Endowment Commission (SEEC). Formed as pan of the 1984 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 opportunities in the upper Skagit watershed. North Cascades Institute grate
fully acknowledges SEEC's continuing support of this educational project. 

We would like to thank the following people for their contributions to Living With 
Mountains: Terri Spencer, Ansen Chamblin, Wendy Walker, Fred Eckes, Kristin De-
Lancy, Carlyn Roedell, Ann Babcock, Steve Gerwells, John Horner, Perry Welch, 
Melanie Graham, Saul Weisberg, Russ Hanbey, Robyn duPre, Libby Mills, Bill Laitner, 
Barb McGregor, Scott Butterworth, Wendy Scherrer, Kim Freier, Judy Friesem, Gerry 
and Neoma Vandiver, John Miles, Kathy Paris, Jon Reidel, and Bob Mierendorf. 

Several artists have donated drawings for use in North Cascades Institute publications. 
Thanks to Libby Mills, Sally Hewitt, Margie Allen, Laurie McDermott, Bob Mierendorf 
and Ansen Chamblin for their art. 

Microsoft, Inc., Aldus Corporation, Adobe Corporation, and Claris Corporation, and 
Claris Corporation provided generous donations of computer softer to North CAscades 
Institute for the production of Living With Mountains. 

Special thanks to the Cascade Job Corp Center's work experience program in Sedro 
Woolley. Teacher Mavis Duffy and students Darla Canfield and Patrick Cly worked on 
word processing for the final draft of Living With Mountains. 

Much of the background material in each section is adapted from North Cascades, The 
Story Behind the Scenery, (Saul Weisberg, KC Publications, Box 14883, Las Vegas, 
Nevada 89114). 



About North Cascades Institute 

North Cascades Institute is a nonprofit organization dedicated to wilderness and environ
mental education. Since 1986 the Institute has served participants from the Pacific 
Northwest through year-round programs of field seminars, workshops, teacher training, 
school programs, youth environmental education camps, conferences, elderhostel ses
sions, curriculum development, and publications focusing on the Cascade Mountains. 

We seek to increase imderstanding and appreciation of the rich natural, historical, and 
cultural legacy of the North Cascades. Our goal is to provide leadership and excellence in 
outdoor and environmental education; to help people learn about, appreciate, and ulti
mately care for, the land and all its inhabitants. 

North Cascades Institute works cooperatively with the National Park Service, U.S. Forest 
Service, and Western Washington University in providing educational programs that 
promote wise use, management, and conservation of natural resources. For information 
on any of our programs please contact us at: North Cascades Institute, 2105 Highway 20. 
Sedro Woolley, WA 98284 (206) 856-5700. 
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M O U N T A I N L A N D F O R M S 
INTRODUCTION 



INTRODUCTION TO MOUNTAIN LANDFORMS 

The Cascade Mountains stretch northward for 500 miles from Mount Shasta 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 feet and stretches for 70 miles 
along the Canadian border, separated from the Coast Mountains of British Columbia by 
the Fraser River. To the west lie the lowlands of Puget Sound. The Okanogan Highlands 
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. 

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 one of the many steep U-shaped valleys below. 

This is a range of great beauty, contaming some of the most spectacular scenery and 
complex geology in North America. The geologic history of the North Cascades is an 
immense jigsaw puzzle — one that is only slowly being pieced together today. It is diffi
cult to study the geologic history of the North Cascades because of the rugged and remote 
terrain and the vegetation that covers the rock as thickly as green fur. 

NORTH CASCADES MOUNTAINS 
Washington State 
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Water, Ice And Jagged Peaks 

Water, ice and jagged peaks are the essence of the North Cascades landscape. Its domi
nant topographic characteristics are near-vertical cirque headwalls and steep glacial 
valleys. Indeed, the North Cascades contain most of the glaciers of the United States 
outside of Alaska. Even though the 8,000-foot elevation of the higher summits seems low 
in comparison to the 14,000-foot giants of the Rocky Mountains or the Sierra Nevada, the 
base of the North Cascades lies close to sea level; vertical relief is as great, or greater, 
than in any other range in the lower 48 states. These are steep mountains—often ascend
ing more than 5,000 feet from valley to summit. This amazing elevational gradient makes 
other mountains seem gentle by comparison. 

The mountains we see, spectacular though they are, represent only the most recent, and in 
many cases one of the mildest, in a series of mountain-building episodes that have oc
curred here. Before discussing the episodes of mountain buUding that created the North 
Cascades let's review some basics about rocks and their origins. 

Three major types of rocks make up the earth. Igneous rocks are formed by the solidifica
tion of melted rock, magma, or lava. If the magma cools slowly in the depths of the earth, 
the rocks are called plutonic; granites or diorites are common types. If the melt cools 
rapidly on the surface, the resulting rock is volcanic—basalt and andesite are typical. 
Sedimentary rocks are derived, as the name implies, from sediments—from mineral and 
organic material that has been deposited on the surface, then buried and compressed into 
rock strata. 

Typical sedimentary rocks include sandstones, shales, and cherts. Metamorphic rocks, 
such as slates, schists, and gneisses have been altered by extremes of temperature and 
pressure below the surface of the earth. Of sedimentary or igneous origin, metamorphic 
rocks have been recrystallized and deformed by the great temperatures and pressures 
inside the earth. 

The North Cascades are composed largely of volcanic rocks and the sediments derived 
from erosion of the volcanoes. Intrusive granitic rocks and metamorphic rocks are also 
prevalent. Volcanism and metamorphism have had a much more important role here than 
in the Rocky Mountains or the Sierra Nevada. 

The central core of the North Cascades contains the oldest and most severely metamor
phosed rocks. The crystalline rocks in the range core (schists, gneisses, and granites) 
comprise the backbone of the North Cascades. These rocks are mainly older than 60 
million years and can be seen along the Skagit River from State Highway 20 east of 
Marblemount. The oldest rocks are gneisses. Most of the intrusions, which are found 
throughout the range, are composed of granodiorite and quartz diorite. Granodiorite 
outcrops, such as those that occur in the northern Picket Range, attract mountaineers in 
search of challenging climbs on the steep, firm rock. 
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Two different episodes of mountain building were involved in the creation of the North 
Cascades. Geologists have discovered that the earth's lithosphere, which floats on the 
mande, is composed of large "tectonic" plates that are moving slowly—sometimes sliding 
past each other and sometimes colliding. The lithosphere under the ocean is composed of 
basalt and other dense igneous rocks. The continental crust is composed primarily of less 
dense granitic rock. The northwest-trending structures of the older rocks of the range are 
thought by some geologists to have been produced by the collision of a small tectonic 
plate with the margin of western North America about 90 million years ago. This colli
sion probably occurred far to the south, in the vicinity of what is now Baja California. 
Part of the microplate, which continued to move north, is represented today by Vancou
ver Island and the Queen Charlotte Islands of British Columbia; the rest of the plate 
ended up in Alaska. 

The north/south-trending, younger rocks of the entire Cascade Range were created in a 
different way. The Juan de Fuca plate, which lies off the coast, is presently being sub
ducted, that is, plunging below the continental margin of the Pacific Northwest. For the 
past 40 million years this interaction between oceanic and continental plates has caused 
volcanism and mountain building. Within the recent past (five to six million years) there 
has been uplifting, or mountain building, along a north-south axis, with the greatest uplift 
along the Canadian border. In the northern part of the range most of the younger volcanic 
rocks have been stripped away by erosion, exposing the older, underlying rocks. Very 
young (less than one million years old) volcanoes like Glacier Peak and Mount Baker 
have been constructed atop rocks that are hundreds of millions of years old. 

The North Cascades were built over hundreds of millions of years by the accumulation of 
sediments deposited in ancient seas, by the collision of "tectonic" plates and the meta-
morphism produced by the collision, and finally, by the upwelling of molten magma and 
the rising of bedrock that displaced the ocean to the west. The mountains we see today 
have resulted from the recent uplift of the ancient rocks and erosion of the surface of the 
land. The volcanoes are a spectacular and last-minute addition to the story. In the past 
few million years the uplift in the northern end of the range has continued. Volcanism. 
glaciation, and stream erosion continue to play the major roles in creating the landscape. 

Rivers of Water, Rivers of Ice 

The powers that raise mountains are folding, faulting, and volcanism. In opposition are 
the erosional forces of water in rain, streams and rivers, and glaciers, that literally tear 
down the mountains. Glaciation is especially prominent in the North Cascades. The 
craggy summits of the high peaks and the deep U-shaped valleys are both due to glacial 
erosion. 

Glaciers are moving masses of ice formed by the compaction and recrystallization of 
snow. Alpine glaciers originate in an accumulation zone where snowfall is great. For a 



11 

G L A C I E R OVERVIEW 

illustration by Jennifer Hahn, reproduced with permission from 
HANDBOOK OF GLACIER TRAVEL AND CREVASSE RESCUE, 
by Andy Sellers, published by The Mountaineers 
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glacier to form, more snow must fall each year than is lost by melting and evaporation. 
The immense weight of ice accumulated over many years causes the ice to move down
hill. The glacier flows downslope to a point, known as the snout, or terminus, where the 
rate of melting or ablation is greater than the rate of accumulation. 

The movement of a glacier is its most characteristic feature and distinguishes glaciers 
from permanent but non-moving snowfields. Deep cracks in the ice, called crevasses, are 
evidence of this movement. A moving glacier also causes erosion, created by the abrasive 
scouring action of rock fragments that fall from valley walls and are incorporated into the 
ice. This erosion contributes to several of the most extinguishing glacial landforms: 
cirques, aretes, horns, tarns, troughs, hanging valleys, and moraines. Glaciers in the 
North Cascades are temperate glaciers with unfrozen beds. Because they are not frozen 
to the bedrock, North Cascade glaciers move predominantly by sliding. 

At the upper ends of alpine glaciers, at the head of the accumulation zone, lie steep-
walled semicircular basins known as cirques. Cirque basins are characterized by steep, 
rocky headwalls resulting from carving action of the glacier into the rocks above. Melt-
water, trickling into small cracks in the rocks, freezes and expands, shattering the rock, as 
does the constant cycle of freeze-thaw action. Cirque bottoms often contain lovely small 
lakes called tarns—remnants of the scouring action of ice and melting snow. The joys of 
camping or bivouacking at a remote tarn are one of the pleasures of wilderness mountain
eering in the North Cascades. 

A deep crevasse, called a bergschrund, forms at the head of a glacier where the ice pulls 
away from the adjacent snow and rock. Bergschrunds can be forbidding obstacles to 
climbers, and crossing or getting around a 'schrund is often the most difficult part of 
climbing the mountain. 

As cirques on opposite sides of a ridge grow cutting deeper and deeper into the divide, a 
sharp, narrow, serrated ridge called a: rete 13 formed. The North Cascades are known 
for their extensive alpine glaciation, ana the many high cirque basins connected by sheer 
and twisted aretes bear witness to the mighty rivers of ice that carved them. The Picket 
Range, in the northern section of the park, consists of many narrow, nearly vertical aretes 
connecting cirque basins, of which the ridges between Luna and MacMillan cirques are 
the largest and most spectacular. When cirques on two sides of a ridge break through and 
meet, the resulting low point, known as a col, or, if larger, a pass, may provide an inviting 
route for adventurous mountaineers. Cache Col provides just such a route for climbers 
traversing south from Cascade Pass towards Mount Formidable and Glacier Peak. 

The spire-like pyramidal summit of Mount Shuksan is a classic example of a horn-a 
peak formed by three or more cirques that have cut back into the mountain mass. On 
Mount Shuksan, the Price, Sulphide, Curtis, and Crystal glaciers have all carved deeply 
into the mountain, forming the beautiful peak we see today. 
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As glaciers move, they scrape and grind away the underlying rock. The debris that results 
from the erosion is eventually deposited along the front and sides of the moving ice as 
moraines. Lots of sediment is also deposited as till beneath the glacier. Moraines appear 
as heaped-up piles of unsorted rock. A terminal moraine is formed at the terminus of the 
glacier as the melting ice drops the rock debris it has been carrying. A lateral moraine 
forms along the sides of the glacier. As opposed to landforms created by the scouring, 
erosive powers of glaciers, moraines are depositional landforms. Another depositional 
feature, glacial erratics are large boulders that were carried by moving ice, then dropped 
when the glacier began its retreat. 

Modern glaciers are only remnants of the ice that once covered the North Cascades. In 
ages past, glaciers were more extensive and reached much lower elevations than they do 
today. Evidence for prior glaciation includes large U-shaped valleys, semicircular cirque 
basins, glacial striations and erratics, moraines, aretes, horns, and tarns. Glaciers advance 
and retreat in response to changing climatic conditions. There are presently over 300 
active glaciers within North Cascades National Park—and as many more in the rest of the 
range. 

Why do mountains of only moderate height carry so much ice and snow? The answer is 
the essence of the North Cascades: water. Running parallel to the coast and only 30 miles 
from Puget Sound, the North Cascades intercept the storms that sweep in from the Pa
cific. As the warm, moisture-laden air is pushed up against the mountains it rises, cools, 
and drops its moisture as rain and snow. Average annual precipitation on the west side of 
the range is 110 inches. The winter season may deposit as much as 46 feet of snow. Snow 
often falls in September and lasts through early July. The accumulation of snow and 
frequent storms in the spring and fall combine with generally cool temperatures to pro
mote the conditions necessary for the formation and maintenance of glaciers. 

The east side of the North Cascades lies in a rain shadow formed by the Cascade Crest. 
Precipitation on the east side averages 35 inches yearly at Lake Chelan and only 12 
inches in the nearby Pasayten Wilderness. Obviously, the west side is where the majority 
of active glaciers remain. River-cut valleys dominate this area. They are steep V-shaped 
valleys that become increasingly winding in shape at their lower end. 

Within the past two to three million years, a cool, wet climate created large alpine gla
ciers that flowed down the valleys from the high peaks. Episodes of alpine glaciation 
occurred repeatedly, most recently about 20,000 years ago. Ice filled the valleys. The 
present landscape of the North Cascades was carved during the Pleistocene time. The 
North Cascades Highway follows glacial troughs along the U-shaped valley of the Skagit 
River. Lake Chelan, on the eastern side of the mountains, is another spectacular example 
of a glacial trough. It was excavated to a depth of over 2,000 feet, 200 feet below sea 
level, by a glacier that once flowed down the Stehekin River valley from Cascade Pass. 

Mount Baker and Glacier Peak, two 10,000-foot volcanoes, are covered with extensive 
glaciers, as are all the higher, non-volcanic peaks such as Mount Shuksan, Mount Buck-



ner, Mount Challenger, and Eldorado Peak. These older, non-volcanic peaks show the 
effects of glacial activity and erosion more than the younger volcanoes. 

As alpine glaciers flow downslope they follow the path of least resistance—through valleys. 
The erosive power of the ice carves wide U-shaped valleys known as glacial troughs. 
Valleys along Goodell Creek and the Cascade River have flat bottoms and steep sides re
sulting from the glaciers that once carved them. Smaller side-valleys containing alpine 
glaciers were often left "hanging" when the ice receded. Pelton Basin, Thunder Basin and 
Fisher Basin, just east of Cascade Pass, are excellent examples of hanging valleys. 

Nearly all the large river valleys of the North Cascades were carved by alpine glaciers at 
one time or another. The valleys of the Nooksack and Stehekin rivers, and almost all valleys 
on the west side of the North Cascades, played host to large rivers of ice in the last two to 
three million years. The Stehekin Valley and Lake Chelan are classic examples of glacial 
basins. 

The Skagit River valley between Newhalem and Ross Dam is an interesting exception to the 
general trend. Downstream from Newhalem, glacial erosion is present as the result of the 
large continental ice sheet that moved up-valley from Puget Sound. North of Ross Dam the 
Skagit valley was carved by another lobe of the glacier that moved south from British 
Columbia. Between these two points the Skagit River flows through an unglaciated V-
shaped valley caused by stream erosion. This portion of the valley was glaciated, but only 
briefly during the last glaciation. 

Most streams in the North Cascades have glacial origins, arising as meltwater from the 
mighty rivers of ice. These glacial streams carry high levels of crushed and powdered rock 
particles, called glacial flour, that give the water a distinctive appearance. Diablo Lake 
reflects a dark green color from suspended mineral sediments. Higher in the mountains 
many streams appear cloudy because of the sediment load. Streams, unlike glaciers, cut 
narrow V-shaped valleys as they erode into the surface of the land. By looking at its shape it 
is generally possible to detect whether a valley was glaciated in the past, although most 
glacial valleys now have streams rurming through them that continue the erosion begun by 
glacial ice and ancient streams. 



M O U N T A I N L A N D F O R M S 
LESSON PLANS 

15 



16 

W H A T I S A M O U N T A I N ? 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

SUBJECT: 
SKILLS: 

Geology, biology, history, drama 
Problem solving, questioning 
One class period 
Class 
Classroom or playground 

OBJECTIVES: 
The students will be able to ask specific questions which they can research and answer as 
a class over several weeks. They will be able to explain the life cycle of a mountain, and 
how living and nonliving things interact with the mountain. 

a "skirt" made of tagboard trees hung from a rope by holes punched in their tops. 
a conical hat made of white or black tagboard 
large pieces of paper cut out to resemble plates of the earth's crust 

ACTrvrTY: 
The following dramatization illustrates the different elements of a mountain to its audi
ence in a humorous and informative tone. 

PARTS: 
1. MOUNTAIN (played by the teacher or another adult). 
2. ASSISTANT (played by another adult or a student helper). 

The teacher or another adult dresses up in a butcher paper mountain costume with a 
corneal hat, holding small rocks and ice cubes in a bag. The assistant passes out card
board plants and animals, the batting, the flashlight and sprinkling can to students. The 
assistant warns the class that an "immensely important guest" is coming to visit. 

MOUNTAIN: (Enters the room with angry strides and booms out...) 
"I am 500,000 years old and I want to know who woke me up to ask a bunch of silly 
questions about what is a mountain? What hogwash!" 

MOUNTAIN: (Glaring at the students, the mountain picks some small rocks out of ears 
and hair and throws them on the floor.) 

MATERIALS: 
butcher paper 
markers 

cardboard cut out into animal and plant shapes 
small rocks 
polyester batting 
water sprinkling can 
cardboard root 

ice cubes (plastic) 
flashlight 
shaving razor 

MOUNTAIN: "Well, since you got me out of my bedrock, I may as well tell you a 
little about how I was formed." 
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INTRODUCTION TO LIVING WITH MOUNTAINS 

...lofty mountains are most worthy of deep study. For everywhere you turn, they present 
to every sense a multitude of objects to excite and delight the mind. They offer problems 
to our intellect; they amaze our souls. They remind us of the infinite variety of creation, 
and offer an unequaled field for the observation of the processes of nature. 

Josia Simber 
De alpibus commentarius (1574) 

Purpose and Goals 

Living With Mountains invites children and teachers to discover the mountain land
scapes of northwest Washington. Containing a wide diversity of flora and fauna, unique 
landforms such as glaciers and volcanoes, and a rich cultural history, the North Cascades 
offer unique opportunities for education. Mountains are living museums and outdoor 
laboratories, presenting many opportunities to pursue scientific and environmental 
studies and to examine topics and issues in an interdisciplinary manner. Mountains are a 
place to experience the beauty, power and wonder of the natural environment-the visual 
backdrop for those of us who live in the great Pacific Northwest. 

The purpose of this book is twofold: to provide information which will enable teachers to 
teach about mountains successfully, and to offer creative activities and opportunities for 
students to experience, appreciate, and understand the land, the people, and the ecosys
tems of the North Cascades. 

Organization and Scope 

The content of this curriculum guide is grouped into three main areas: Mountain 
Landforms, Mountain Ecosystems, and Mountain People. Each chapter begins with 
background information, followed by lesson plans and extension activities. Activities 
focus on grades 5/6, and can be adapted for older or younger children by the teacher. 

The final chapter deals with the subject of Getting Out Into the Field. We suggest 
echniques to promote meaningful, successful field trips as well as specific locations to 
go. 

An extensive Resources section recommends reference books, children's books, audio
visual materials, computer programs, agencies and further information about the North 
Cascades mountains. Specific curriculum guidelines from the Washington Office of 
Public Instruction which tie into the lessons plans are also listed. The Glossary contains 
definitions of all of the specialized terminology used in this book. 
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While this curriculum focuses on the mountain landscapes of the North Cascades, it is 
applicable to mountain areas throughout the Pacific Northwest. Field trip ideas are lo
cated throughout the North Cascades, but we give suggestions for other areas as well. 
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M O U N T A I N L A N D F O R M S 
INTRODUCTION 



INTRODUCTION TO MOUNTAIN LANDFORMS 

The Cascade Mountains stretch northward for 500 miles from Mount Shasta 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 feet and stretches for 70 miles 
along the Canadian border, separated from the Coast Mountains of British Columbia by 
the Fraser River. To the west lie the lowlands of Puget Sound. The Okanogan Highlands 
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. 

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 one of the many steep U-shaped valleys below. 

This is a range of great beauty, containing some of the most spectacular scenery and 
complex geology in North America. The geologic history of the North Cascades is an 
immense jigsaw puzzle — one that is only slowly being pieced together today. It is diffi
cult to study the geologic history of the North Cascades because of the rugged and remote 
terrain and the vegetation that covers the rock as thickly as green fur. 

NORTH CASCADES MOUNTAINS 
Washington State 
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Water, Ice And Jagged Peaks 

Water, ice and jagged peaks are the essence of the North Cascades landscape. Its domi
nant topographic characteristics are near-vertical cirque headwalls and steep glacial 
valleys. Indeed, the North Cascades contain most of the glaciers of the United States 
outside of Alaska. Even though the 8,000-foot elevation of the higher summits seems low 
in comparison to the 14,000-foot giants of the Rocky Mountains or the Sierra Nevada, the 
base of the North Cascades lies close to sea level; vertical relief is as great, or greater, 
than in any other range in the lower 48 states. These are steep mountains—often ascend
ing more than 5,000 feet from valley to summit. This amazing elevational gradient makes 
other mountains seem gentle by comparison. 

The mountains we see, spectacular though they are, represent only the most recent, and in 
many cases one of the mildest, in a series of mountain-building episodes that have oc
curred here. Before discussing the episodes of mountain building that created the North 
Cascades let's review some basics about rocks and their origins. 

Three major types of rocks make up the earth. Igneous rocks are formed by the solidifica
tion of melted rock, magma, or lava. If the magma cools slowly in the depths of the earth, 
the rocks are called plutonic; granites or diorites are common types. If the melt cools 
rapidly on the surface, the resulting rock is volcanic—basalt and andesite are typical. 
Sedimentary rocks are derived, as the name implies, from sediments—from mineral and 
organic material that has been deposited on the surface, then buried and compressed into 
rock strata. 

Typical sedimentary rocks include sandstones, shales, and cherts. Metamorphic rocks, 
such as slates, schists, and gneisses have been altered by extremes of temperature and 
pressure below the surface of the earth. Of sedimentary or igneous origin, metamorphic 
rocks have been recrystallized and deformed by the great temperatures and pressures 
inside the earth. 

The North Cascades are composed largely of volcanic rocks and the sediments derived 
from erosion of the volcanoes. Intrusive granitic rocks and metamorphic rocks are also 
prevalent. Volcanism and metamorphism have had a much more important role here than 
in the Rocky Mountains or the Sierra Nevada. 

The central core of the North Cascades contains the oldest and most severely metamor
phosed rocks. The crystalline rocks in the range core (schists, gneisses, and granites) 
comprise the backbone of the North Cascades. These rocks are mainly older than 60 
million years and can be seen along the Skagit River from State Highway 20 east of 
Marblemount. The oldest rocks are gneisses. Most of the intrusions, which are found 
throughout the range, are composed of granodiorite and quartz diorite. Granodiorite 
outcrops, such as those that occur in the northern Picket Range, attract mountaineers in 
search of challenging climbs on the steep, firm rock. 
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Two different episodes of mountain building were involved in the creation of the North 
Cascades. Geologists have discovered that the earth's lithosphere, which floats on the 
mantle, is composed of large "tectonic" plates that are moving slowly—sometimes sliding 
past each other and sometimes colhding. The lithosphere under the ocean i c composed of 
basalt and other dense igneous rocks. The continental crust is composed primarily of less 
dense granitic rock. The northwest-trending stniL ares of the older rocks of the range are 
thought by some geologists to have been produced by the collision of a small tectonic 
plate with the margin of western North America about 90 million years ago. This colli
sion probably occurred far to the south, in the vicinity = : what is now Baja California. 
Part of the microplate, which continued to move north, is represented today by Vancou
ver Island and the Queen Charlotte Islands of British Columbia; the rest of the plate 
ended up in Alaska. 

The north/south-trending, younger rocks of the entire Cascade Range were created in a 
different way. The Juan de Fuca plate, which lies off the coast, is presently being sub
ducted, that is, plunging below the continental margin of the Pacific Northwest. For the 
past 40 million years this interaction between oceanic and continental plates has caused 
volcanism and mountain building. Within the recent past (five to six million years) there 
has been uplifting, or mountain building, along a north-south axis, with the greatest uplift 
along the Canadian border. In the northern part of the range most of the younger volcanic 
rocks have been stripped away by erosion, exposing the older, underlying rocks. Very 
young (less than one million years old) volcanoes like Glacier Peak and Mount Baker 
have been constructed atop rocks that are hundreds of millions of years old. 

The North Cascades were built over hundreds of millions of years by the accumulation of 
sediments deposited in ancient seas, by the collision of "tectonic" plates and the meta-
morphism produced by the collision, and finally, by the upwelling of molten magma and 
the rising of bedrock that displaced the ocean to the west. The mountains we see today 
have resulted from the recent uplift of the ancient rocks and erosion of the surface of the 
land. The volcanoes are a spectacular and last-minute addition to the story. In the past 
few million years the uplift in the northern end of the range has continued. Volcanism, 
glaciation, and stream erosion continue to play the major roles in creating the landscape. 

Rivers of Water, Rivers of Ice 

The powers that raise mountains are folding, faulting, and volcanism. In opposition are 
the erosional forces of water in rain, streams and rivers, and glaciers, that literally tear 
down the mountains. Glaciation is especially prominent in the North Cascades. The 
craggy summits of the high peaks and the deep U-shaped valleys are both due to glacial 
erosion. 

Glaciers are moving masses of ice formed by the compaction and recrystallization of 
snow. Alpine glaciers originate in an accumulation zone where snowfall is great For a 
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G L A C I E R OVERVIEW 

illustration by Jennifer Hahn, reproduced with permission from 
HANDBOOK OF GLACIER TRAVEL AND CREVASSE RESCUE, 
by Andy Selters, published by The Mountaineers 
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glacier to form, more snow must fall each year than is lost by melting and evaporation. 
The immense weight of ice accumulated over many years causes the ice to move down
hill. The glacier flows downslope to a point, known as the snout, or terminus, where the 
rate of melting or ablation is greater than the rate of accumulation. 

The movement of a glacier is its most characteristic feature and distinguishes glaciers 
from permanent but non-moving snowfields. Deep cracks in the ice, called crevasses, are 
evidence of this movement. A moving glacier also causes erosion, created by the abrasive 
scouring action of rock fragments that fall from valley walls and are incorporated into the 
ice. This erosion contributes to several of the most distinguishing glacial landforms: 
cirques, aretes, horns, tarns, troughs, hanging valleys, and moraines. Glaciers in the 
North Cascades are temperate glaciers with unfrozen beds. Because they are not frozen 
to the bedrock, North Cascade glaciers move predominantly by sliding. 

At the upper ends of alpine glaciers, at the head of the accumulation zone, lie steep-
walled semicircular basins known as cirques. Cirque basins are characterized by steep, 
rocky headwalls resulting from carving action of the glacier into the rocks above. Melt-
water, trickling into small cracks in the rocks, freezes and expands, shattering the rock, as 
does the constant cycle of freeze-thaw action. Cirque bottoms often contain lovely small 
lakes called tarns—remnants of the scouring action of ice and melting snow. The joys of 
camping or bivouacking at a remote tarn are one of the pleasures of wilderness mountain
eering in the North Cascades. 

A deep crevasse, called a bergschrund, forms at the head of a glacier where the ice pulls 
away from the adjacent snow and rock. Bergschrunds can be forbidding obstacles to 
climbers, and crossing or getting around a 'schrund is often the most difficult part of 
climbing the mountain. 

As cirques on opposite sides of a ridge grow, cutting deeper and deeper into the divide, a 
sharp, narrow, serrated ridge called an arete is formed. The North Cascades are known 
for their extensive alpine glaciation, and the many high cirque basins connected by sheer 
and twisted aretes bear witness to the mighty rivers of ice that carved mem. The Picket 
Range, in the northern section of the park, consists of many narrow, nearly vertical aretes 
connecting cirque basins, of which the ridges between Luna and MacMillan cirques are 
the largest and most spectacular. When cirques on two sides of a ridge break through and 
meet, the resulting low point, known as a col, or, if larger, a pass, may provide an inviting 
route for adventurous mountaineers. Cache Col provides just such a route for climbers 
traversing south from Cascade Pass towards Mount Formidable and Glacier Peak. 

The spire-like pyramidal summit of Mount Shuksan is a classic example of a horn-a 
peak formed by three or more cirques that have cut back into the mountain mass. On 
Mount Shuksan, the Price, Sulphide, Curtis, and Crystal glaciers have all carved deeply 
into the mountain, forming the beautiful peak we see today. 
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As glaciers move, they scrape and grind away the underlying rock. The debris that results 
from the erosion is eventually deposited along the front and sides of the moving ice as 
moraines. Lots of sediment is also deposited as till beneath the glacier. Moraines appear 
as heaped-up piles of unsorted rock. A terminal moraine is formed at the terminus of the 
glacier as the melting ice drops the rock debris it has been carrying. A lateral moraine 
forms along the sides of the glacier. As opposed to landforms created by the scouring, 
erosive powers of glaciers, moraines are depositional landforms. Another depositional 
feature, glacial erratics are large boulders that were carried by moving ice, then dropped 
when the glacier began its retreat. 

Modern glaciers are only remnants of the ice that once covered the North Cascades. In 
ages past, glaciers were more extensive and reached much lower elevations than they do 
today. Evidence for prior glaciation includes large U-shaped valleys, semicircular cirque 
basins, glacial striations and erratics, moraines, aretes, horns, and tarns. Glaciers advance 
and retreat in response to changing climatic conditions. There are presently over 300 
active glaciers within North Cascades National Park—and as many more in the rest of the 
range. 

Why do mountains of only moderate height carry so much ice and snow? The answer is 
the essence of the North Cascades: water. Running parallel to the coast and only 30 miles 
from Puget Sound, the North Cascades intercept the storms that sweep in from the Pa
cific. As the warm, moisture-laden air is pushed up against the mountains it rises, cools, 
and drops its moisture as rain and snow. Average annual precipitation on the west side of 
the range is 110 inches. The winter season may deposit as much as 46 feet of snow. Snow 
often falls in September and lasts through early July. The accumulation of snow and 
frequent storms in the spring and fall combine with generally cool temperatures to pro
mote the conditions necessary for the formation and maintenance of glaciers. 

The east side of the North Cascades lies in a rain shadow formed by the Cascade Crest. 
Precipitation on the east side averages 35 inches yearly at Lake Chelan and only 12 
inches in the nearby Pasayten Wilderness. Obviously, the west side is where the majority 
of active glaciers remain. River-cut valleys dominate this area. They are steep V-shaped 
valleys that become increasingly winding in shape at their lower end. 

Within the past two to three million years, a cool, wet climate created large alpine gla
ciers that flowed down the valleys from the high peaks. Episodes of alpine glaciation 
occurred repeatedly, most recently about 20,000 years ago. Ice filled the valleys. The 
present landscape of the North Cascades was carved during the Pleistocene time. The 
North Cascades Highway follows glacial troughs along the U-shaped valley of the Skagit 
River. Lake Chelan, on the eastern side of the mountains, is another spectacular example 
of a glacial trough. It was excavated to a depth of over 2,000 feet, 200 feet below sea 
level, by a glacier that once flowed down the Stehekin River valley from Cascade Pass. 

Mount Baker and Glacier Peak, two 10,000-foot volcanoes, are covered with extensive 
glaciers, as are all the higher, non-volcanic peaks such as Mount Shuksan, Mount Buck-



ner, Mount Challenger, and Eldorado Peak. These older, non-volcanic peaks show the 
effects of glacial activity and erosion more than the younger volcanoes. 

As alpine glaciers flow downslope they follow the path of least resistance-through valleys. 
The erosive power of the ice carves wide U-shaped valleys known as glacial troughs. 
Valleys along Goodell Creek and the Cascade River have flat bottoms and steep sides re
sulting from the glaciers that once carved them. Smaller side-valleys containing alpine 
glaciers were often left "hanging" when the ice receded. Pelton Basin, Thunder Basin and 
Fisher Basin, just east of Cascade Pass, are excellent examples of hanging valleys. 

Nearly all the large river valleys of the North Cascades were carved by alpine glaciers at 
one time or another. The valleys of the Nooksack and Stehekin rivers, and almost all valleys 
on the west side of the North Cascades, played host to large rivers of ice in the last two to 
three million years. The Stehekin Valley and Lake Chelan are classic examples of glacial 
basins. 

The Skagit River valley between Newhalem and Ross Dam is an interesting exception to the 
general trend. Downstream from Newhalem, glacial erosion is present as the result of the 
large continental ice sheet that moved up-valley from Puget Sound. North of Ross Dam the 
Skagit valley was carved by another lobe of the glacier that moved south from British 
Columbia. Between these two points the Skagit River flows through an unglaciated V-
shaped valley caused by stream erosion. This portion of the valley was glaciated, but only 
briefly during the last glaciation. 

Most streams in the North Cascades have glacial origins, arising as meltwater from the 
mighty rivers of ice. These glacial streams carry high levels of crushed and powdered rock 
particles, called glacial flour, that give the water a distinctive appearance. Diablo Lake 
reflects a dark green color from suspended mineral sediments. Higher in the mountains 
many streams appear cloudy because of the sediment load. Streams, unlike glaciers, cut 
narrow V-shaped valleys as they erode into the surface of the land. By looking at its shape it 
is generally possible to detect whether a valley was glaciated in the past, although most 
glacial valleys now have streams running through them that continue the erosion begun by 
glacial ice and ancient streams. 



M O U N T A I N L A N D F O R M S 
LESSON PLANS 
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W H A T I S A M O U N T A I N ? 

SUBJECT: Geology, biology, history, drama 
SKILLS: Problem solving, questioning 
DURATION OF ACTIVITY: One class period 
GROUP SIZE: Class 
SETTING: Classroom or playground 

OBJECTIVES: 
The students will be able to ask specific questions which they can research and answer as 
a class over several weeks. They will be able to explain the life cycle of a mountain, and 
how living and nonliving things interact with the mountain. 

MATERIALS: 
butcher paper cardboard cut out into animal and plant shapes 
markers small rocks 
ice cubes (plastic) polyester batting 
flashlight water sprinkling can 
shaving razor cardboard root 
a "skirt" made of tagboard trees hung from a rope by holes punched in their tops. 
a conical hat made of white or black tagboard 
large pieces of paper cut out to resemble plates of the earth's crust 

ACTIVITY: 
The following dramatization illustrates the different elements of a mountain to its audi
ence in a humorous and informative tone. 

PARTS: 
1. MOUNTAIN (played by the teacher or another adult). 
2. ASSISTANT (played by another adult or a student helper). 

The teacher or another adult dresses up in a butcher paper mountain costume with a 
conical hat, holding small rocks and ice cubes in a bag. The assistant passes out card
board plants and animals, the batting, the flashlight and sprinkling can to students. The 
assistant warns the class that an "immensely important guest" is coming to visit. 

MOUNTAIN: (Enters the room with angry strides and booms out...) 
"I am 500,000 years old and I want to know who woke me up to ask a bunch of silly 
questions about what is a mountain? What hogwash!" 

MOUNTAIN: (Glaring at the students, the mountain picks some small rocks out of ears 
and hair and throws them on the floor.) 

MOUNTAIN: "Well, since you got me out of my bedrock, I may as well tell you a 
little about how I was formed. 
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(Mountain stands on pieces of large, pieces of paper which represent the plates of the 
earth. Mountain stands on and moves them around during the following speech.) 

"I am part of a gigantic jigsaw puzzle called the earth's crust. The ocean floor, 
land and mountains rest on about 20 pieces of the puzzle, which are called plates, 
which make up the earth's crust. Over millions of years, I've been getting a free 
ride on something like a dinner plate, if you can imagine that! The plate that I sit on 
has been slowly moving around, sliding past other plates, sliding under other plates 
or colliding with other plates. Underneath my plate and all of the other plates that 
make up the earth's crust is very hot rock called the mantle. Sometimes the rock 
down there gets so hot, it melts and then it's called magma. It's sort of like boiling 
oatmeal underneath my dinner plate. Well sometimes this magma rises up out of 
the earth's crust and pushes the plates toward the land. At the point where the 
ocean and the land plates meet, the ocean plate is sometimes pushed under the land. 
With all that extra pressing and rubbing the rocks get hotter and hotter and hotter 
and it melts into magma. The earth's crust folds and breaks. I get a wild ride! 
Earthquakes might happen or mountains might form. Remember that hot rock 
called magma? When all this tricky pushing and pulling is going on, magma may 
find a weak spot in the earth's crust; the plate breaks through to form a volcano. I 
erupt! Lava might flow out or ash might blow out the top like it did when my 
neighbor Mt. St. Helens blew." 

"Hey, I'm talking too much. And I need some exercise. Why don't you kids join me 
in some mountain-building calisthenics. Come on, stand up!" 

(The volcanic mountain has the kids scrunch down on the floor. Slowly they build pres
sure upward through the heavy layers of rock and begin to rise from the floor. Suddenly, 
the rock layers give and the kids explode upward with a voiced "BOOM." Each person 
then wiggles as if they were lava flowing downhill. Then the students sit down.) 

MOUNTAIN: "I'm lonely and no one seems to know how I feel. Can you imagine 
how painful it is when a glacier carves a big gouge in my side? I've seen mountains 
whittled down to little hills by those pesky ice rivers. I sure hope the climate warms 
so they'll all melt away and leave me alone so I can smooth out my slopes with new 
lava flows. I wish I could pluck all the ice from me and throw it away." (Mountain 
throw ice cubes.) 

MOUNTAIN: "Does anyone know how I feel when plants send their roots down into 
my soil?" 
(Assistant pretends to tickle and scratch mountain with a cardboard root. Kids brain

storm answers.) 

MOUNTAIN: "How about when trees get shaved off my slopes?" (Assistant pretends 
with a razor. Have kids brainstorm answers.) 
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MOUNTAIN: "Actually I'm asleep most of the time, so I don't feel too much. But 
the plants and animals that live on me feel everything that happens on my slopes. 
Hey! Where are my plants and animals? They're gone! I feel naked!" 
(Mountain pretends to be embarrassed. Assistant asks students to bring up the cardboard 
animals and plants and prepare to stick them on the mountain's sides with masking tape.) 

MOUNTAIN: "Oh, I want my subalpine area covered first. It feels so cold under 
these glaciers without the meadow flowers, marmots, and mountain goats." 
(Students stick on subalpine flowers, mountain goats and marmots.) 

MOUNTAIN: "And please give me back my timberline forest. I do so love how I 
look in a layer of silver fir trees. Don't forget the black bear, deer and all the little 
squirrels and chipmunks. 
(Students stick on appropriate pieces.) 

MOUNTAIN: "Oh, but my wardrobe is not complete without my skirt of thick 
hemlock and Douglas fir trees. Please tie it on tightly so it won't come off again." 
(Students tie on skirt.) 

MOUNTAIN: "Hey, no one brought me my insects! Where are my mosquitoes, 
caddis flies, and dragonflies? And my birds! Oh, I can't live another minute without 
my birds. And humans! I need some hikers and photographers and fishermen to 
make me feel appreciated!" 
(Students bring up insects and humans.) 

MOUNTAIN: " Ahhh! I feel so much better. Thank you all for wrapping me up in 
my layer of living things. But I'm worried. There's no sun to help the plants make 
food. Anyone out there have the sun?" 
(Students shines flashlight.) 

MOUNTAIN: "Oh no! I'm sure no one remembered the rain. Everything will die 
without the rain. I don't even have any clouds on my peak. Oh, how I wish I had 
some clouds." 
(Mountain pretends to cry. A student comes up behind the mountain and sprinkles it with 
the watering can.) 

MOUNTAIN: (Sighs with relief and appears to enjoy the water. Mountain yawns again.) 
"I'm getting very sleepy. Pardon me, but I think I'll just take a little thousand-year 
nap. Talk to you again sometime." 
(Mountain falls asleep. Assistant leads the sleeping mountain to a corner or out of the 
room and puts it to bed.) 

At this point, the teacher may want to tape the mountain costume to the board and 
take over the leadership role of the classroom again. 
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A S S I S T A N T O R T E A C H E R : ( A s k s students) " W o u l d you l i ke to find out more about 
that mountain? M a y b e we c o u l d study it whi le it is asleep. C a n anyone think o f some 
questions they'd l ike answered about that mountain and a l l the other mountainsides 
outside? M a y b e after we've studied it for a few weeks, we can wake up the mounta in and 
te l l it everything we've learned." 

(Students brainstorm questions. Assistant can seed wi th ideas l i ke " W h y do mounta in 
goats l i ve up h igh on the mountain?") 

T h e assistant or teacher writes the questions formulated by students on the board or 
butcher paper. Questions may be organized under headings. F o r example , sc ient i f ic 
questions might be l isted under the heading "Things That L i v e on the M o u n t a i n . " A e s 
thetic questions might be l isted under "Reasons W h y Humans L i k e to V i s i t the M o u n 
tains." 

T h e teacher can then evaluate the questions for instructional content: where to start 
instruct ion based on what k ids already k n o w , their misconcept ions, interests, concerns 
and lack o f information. These questions can then be researched and answered by stu
dents dur ing the mountain unit, dur ing the next few weeks. 

V A R I A T I O N S : 

1. T r y per forming the drama as a non -vo lcan ic mountain, and vary the text accord ing ly . 
Y o u cou ld also use two different mountains, one wi th vo lcan ic or ig ins , and the other non -
vo lcan ic . The two mountains c o u l d compare and discuss their di f ferences. 

2. D o the same play as a puppet show. Prepare the puppets ahead o f time. 

E X T E N S I O N : 

1. H a v e the students write a p lay about mountains, w i th the mountain o f this lesson as the 
starring character. 

a. Students cou ld make up dramatic events l ike an eruption and show what 
happened on the mountainside. 

b. Students cou ld talk about the different eras o f human habitation and h o w people 
have v iewed and treated the mountain landscape throughout time. 
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M O U N T A I N B U I L D I N G 

SUBJECT: 
SKILL: 

Science 
Problem solving, formulating questions, 
spatial understanding 
Two class sessions 
Class divided into small groups of 4-5 
Classroom (25 students) 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

OBJECTIVES: 
The students will be able to construct a mountain range out of layers of clay and manipu
late it as an earthquake and volcano would move or change a real mountain range. 

MATERIALS: 
25 packages of modeling clay (2 sticks white, 2 sticks red, 2 sticks gray in each package) 
(play dough may be used, though isn't quite as effective for this activity) 
5 table knives 
5 nails 
5 cups of sand 
5 cups of pebbles 
5 bunches of very small leaves and chicken bones 
5 large cookie sheets, masonite or pieces of thick cardboard for working surfaces 
baby powder 

1. Set up work stations. Divide students up into groups and have their names written at 
the work stations. 

2. Have students go to their work station. They can take a stick of clay and begin warm
ing it in their hands as you talk. Emphasize that each group is a team, that they will share 
the clay, build together and make one creation per group. 

3. Tell the students that they are going to be geologic processes today-each one of them 
will be a "Mountain Builder." To make sure we know how much time is going by, each 
minute of class will equal about 100,000 years, so that by the end of a 45-minute class, 
4.5 million years will have gone by—a minimum for building any respectable mountain 
range. 

4. First have a student with a red stick of clay flatten the hunk and press it onto the base, 
making a flat layer of red clay covering the base. Tell students that this represents the hot 

A C T I V I T Y 

Day 1 
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semi-molten mantle material that underlies the hard crust of the earth. 

5. Tell students that next they are going to be rock building processes out in the middle of 
an ocean. Have them practice wave sounds like "whish, slosh, whoosh" and stand up and 
rock back and forth like waves to get in the mood. (Play wave music if possible!) Have 
everyone pretend to be a microscopic organism called a foraminifera floating with the 
waves. Have them die and fall to the floor as if they were falling to the bottom of the 
ocean. Point out that if more forminiferas died they would pile up on top of the others 
making a thick deposit of dead bodies. 

6. Then have the student with the white piece of clay divide it into five pieces and give 
one to each person in the group. Everyone flattens their clay piece and then presses it 
onto the base. A l l the pieces need to be modeled to form a flat white layer. Tell the 
students that the ocean has just deposited a layer of limestone—made of an uncountable 
number of microscopic skeletons of marine creatures. A million years may have gone by. 

7. Now all of the students are going to be beach processes that make rocks. Continue 
playing wave music. Have the student with the second stick of white clay divide it into 
five pieces. Have each student mix sand with their hunk of clay. Flatten these onto the 
base in a layer above the first. Have students mold a few small mounds in the sandy layer 
to represent sand dunes on the beach. 

8. River processes are next. Have the student with the gray stick of clay divide it among 
the group. Have students mix pebbles with their hunk. This represents pebbles trans
ported along at the bottom of the stream. Have students stretch their hunk of pebbly clay 
into a long, flat piece. Lay them on the sandy layer in a tributary stream pattern with 
several pieces feeding into a larger one. Finally make a flat fan on the end to represent a 
delta. The teacher may have to diagram this on the board. 

9. Now try making gray clay look like a lake. Have students use a darker gray color if 
possible. This time press leaves and chicken bones into the clay as they flatten it on top of 
the pebbly layer. 

10. Now pretend the ocean washed back over the land and put another layer of limestone 
(white clay) down. Maybe add another set of layers duplicating the ones already there, if 
time allows. 

11. Each group now has a stack of "rock" layers lying flat on its base. 

12. Ask the students which layer of "rock" is the oldest? (the bottom one) Which rock is 
the youngest? (the top one) Where on earth might you find rocks that look like stacked 
pancakes like your model? (Grand Canyon) 
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Day 2 

13. Now we're going to make mountains out of our rock layers. Have each group press 
against their layers from two sides to mold them up into a long arc. Try to bend the layers 
gently, not break them too much. Remind students of the earlier lesson where they 
learned what caused the pressures that bend rocks up into mountains. 

14. Have students take a table knife and carve a V-shaped trench into the "mountains" 
near one end. Tell the students that this represents a river valley. Have them observe what 
the rock layers look like in the cut-away section. Rocks bent like this during mountain 
building are called folded rocks. If possible, show a photograph, film, or slide of real 
folds. 

15. Now have the students make a fault in their mountains by cutting a slice through the 
mountains with the knife and moving half of the mountain up and over a bit, offsetting 
the layers. Then press the fault together, but so that the layers remain offset. 

16. Now have students cut a U-shaped valley at right angles to the fault section. Tell them 
that this represents a valley carved by a glacier. Have them observe what the fault looks 
like in the walls of their U-shaped valley. If possible, show a photograph, slide or film of 
a real fault. 

17. Now have students take the second stick of red clay and mold it into long snakes. 
With the nail, bore a hole through the "mountains" down to the red layer underneath. 
Each student should work a snake of red clay down into their hole connecting it to the red 
layer. Explain that this represents magma connected to the mantle beneath the mountains. 
Have the students make small layers of red clay on top of the "mountains" and pile them 
up around their hole to form a volcano. Tell the students that their volcano is erupting and 
building itself a cone on top of the mountain range. When red layers are completed, have 
students cover them with one gray layer to represent cooled, hardened lava. Students can 
mold some white glaciers to go on top if they want to. Show photos, slides or a movie of 
erupting volcanoes. 

18. Slice through a V-shaped valley in one of the volcanoes as if a river cut through it to 
show what it looks like inside. 

19. Sprinkle the entire clay model with talcum or baby powder to represent volcanic ash 
coming out of the volcanoes and settling on the land to help form soil. 

20. Collect some tiny fir tree tufts to stick in the clay and form trees, or use cones for 
trees. Toy houses can represent cities. Try to make sure trees only go on lower reaches of 
the mountains. The cities should only be in the valleys and on the "lowlands." 

21. Discuss how a geologist might figure out what the rocks in a mountain range used to 
be by clues the he/she found in the rocks (fossils, sand, pebbles). 
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22. Leave models on display to be used during discussion of ecosystems and vegetative 
zones. 

VARIATIONS: 
1. Use doubled towels layered in different colors to represent the earth's layers. 

2. Use 4-5 packages of different colored Jello, letting each color harden before the next 
one is put on top. 

3. The Cake Range: Each student brings a flat, unfrosted cake. Cakes can be arranged in 
layers for mountain building activity. Exert pressures on the cake to form valleys, ridges, 
peaks, etc. Students can form volcanoes by pushing a decorating bag of frosting up 
through the cake layers. Powdered sugar could be ash. Students may "erode" the Cake 
Range by eating it! 

EXTENSIONS: 
1. Go to a real mountain range and look for features discussed in building the model. For 
instance, limestones and river-formed rocks with fossils, as well as volcanic lavas and ash 
exist along almost all western-slope river valleys in the Cascades. 

2. Another activity to illustrate volcanic action is to get five student volunteers to all 
attempt to all fit on a 4x4 ft. surface. Students approach the surface one by one. Each 
must position himself or herself on hands and knees, making his or her back flat. When 
the surface is filled, new arrivals "force" students located in the center to "flow" upward, 
to be supported on the backs of classmates. This demonstration can be used to initiate 
discussion on various aspects of volcanic action: pressure, heat, magma, venting, lava, 
eruption, etc. 



MOUNTAIN F A C T SHEET 

The world's highest mountain range is the Himalaya-Karakoram range in 
Asia. Called the "Roof of the World," it contains 96 of the world's highest 
peaks. 

The world's tallest mountain is Mount Everest, as measured from sea level. 
It is 8848 m (29,029 ft) high. It is in the Himalayan Chain. 

Washington State's highest mountain is Mt. Rainier at 4,392 m 
(14,410 ft) high. 

The world's longest mountain range is the Andes Mountain range 
running the entire length of western South America, some 5120 km (3,200 
miles). 

The Cascade Mountain volcanoes include (from north to south): 

British Columbia 
Mt. Garibaldi 3,285 m ( 8,787 ft.) 

Washington State 
Mt. Baker 3,285 m (10,778 ft.) 
Glacier Peak 3,213 m (10,541 ft.) 
Mt. Rainier 4,392 m (14,410 ft.) 
Mt. Adams 3,745 m (12,286 ft.) 
Mt. St. Helens 2,549 m ( 8,363 ft.) 

Oregon 
Mt. Hood 3,427 m (11,245 ft.) 
Three Sisters 3,156 m (10,354 ft.) 
Crater Lake 1,882 m (6,176 ft.) 

California 
Mt. Shasta 4,316 m (14,161 ft.) 
Lassen Peak 3,186 m (10,453 ft.) 
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GETTING HIGH ON MOUNTAINS 

GROUP SIZE: 
SETTING: 

DURATION OF ACTIVITY: 

SUBJECT: 

SKILL: 

Social studies, English, 
art, math, geography 
Map interpretation, comparing, 
analyzing 
One class period, with 4 optional 
periods for extension activities 
Class 
Classroom or library 

OBJECTIVES: 

Students will be able to understand several features of the unique mountain environment. 

MATERIALS: 
world map with pictorial relief showing topographic features 
map of Pacific NW 
ping pong ball 
mountain photographs and illustrations (showing mountain scenes, animals, plants) 
Optional: other hands-on materials such as pieces of granite, andesite and pumice; animal 
skins, fir and cedar needles, blueberries or huckleberries, tapes that have sounds of 
running water, and bird or animal sounds, ice-cold water. 
ACTIVITY: 
1. Display world map. Point out symbols for mountains and other features. Locate all 
continents having mountain symbols. Locate mountains on map of the Pacific Northwest. 
2. Explain to students that today they will explore several unique features of mountain 
environments. 
3. Factual background. Cite heights of certain mountains. (See "Mountain Fact Sheet.") 
4. Give students perspective on relative size of mountains on earth to bumps on a ping 
pong ball. If an enormous giant could reach out from space and feel the surface of the 
earth, what would it feel like? (Hold up ping pong ball.) The earth would feel smoother 
than this ping pong ball. The ball has microscopic bumps on its surface. If we could 
enlarge this ball to earth's size, those bumps would be ten times taller than earth's moun
tains. Mountains are tiny compared to earth's size; the giant's hand from outer space 
wouldn't even notice them. 
5. Comparison: Compared to that same giant, we people would be sub-microscopic to 
that giant Create the following statistics: 

If Mount Baker = 10,778 ft. and Pat = 5 ft., calculate the number of Pats, standing head to 
feet from ground to sky, which would equal ML Baker's height, (answer: 2,151 Pats) 

6. Have Pat lie on the hallway floor (or measure his height) 21 times. Have the students 
visually expand this distance 100 times (+56). 
Option: Calculate height ratio of mountain/Pat. 



7. Exhibit mountain beauty—from direct observation or pictures. 
8. Discuss importance of mountains: climatic influences, wilderness refuge for plants, 
animals, humans, watershed, and valuable resources. 

EXTENSIONS: 
Students must explain mountain environments by including the following components: 
unique plants, unique animals, mountain geology, climatic influences, natural resources, 
recreation. One feature should be explained in depth.* 

Procedure: Group of 4 - 5 students research and present their explanations of mountain 
environments via one of the following methods: 
Mountain environments: 

research report 
short story 
booklet of poems 
role playing (creature, person, machine, etc.) 
play or skit 
songs written and performed 
mural or bulletin board 
diagram or chart 
video production 
rap style poem 
emotional/factual speech 
photo journal 
slide presentation 

Mountain-related issues: scrapbook, new stories with your analysis, letters to editor, 
letters to government officials, reviews of: movies, books, speakers (expose contradic
tions), bibliography and review of seven articles, letters to an authority on your issue. 

*ALL PROJECTS MUST INCLUDE A BIBLIOGRAPHY, OUTLINE, NOTES, AND 
BACKGROUND INFORMATION 



(READ BEFORE DOING THE FOLLOWING FIVE EROSION ACTIVITIES) 
MOUNTAINS TO MOLE HILLS: 

PROCESSES THAT BREAK DOWN MOUNTAINS 

Many processes are at work which erode mountains. It is the combined effect of these 
processes that slowly but surely make mole hills out of mountains. The processes include: 
heating by day and cooling by night; seasonal heating and cooling (especially freezing); 
the effects of wind and rain; the effects of plant and animal life; and the effects of gla
ciers. 

1. Daily heating and cooling: During the day the heat of the sun causes the bare rocks on 
the mountains to expand. The outside of the rocks is expanded more than the interior part 
of the rocks. At night, the rocks cool and contract. This time, the outside cools faster than 
the inside of the rocks. Eventually, the rocks begin to form tiny cracks. Water from rain 
and snow then can enter these cracks. The water may cause chemical reactions to take 
place with certain types of rock (referred to as chemical weathering; or it may freeze and 
expand in the cracks slowly causing the rocks to break apart (or both!). Wind also plays a 
role in the erosional process. The wind, carrying sand and dust, blows through the moun
tains. When the sand and dust strike the rocks, it acts like sandpaper and slowly grinds 
away at the rocks. "Weathering" is the term used to describe all of the preceding factors, 
taken as a whole. 

2. Effects of plant and animal life: Plants and animals also exert erosional forces on 
mountain rocks. Lichens, molds, and fungi can attach to rocks and "weather" them 
chemically. Eventually, soil forms from the combination of decayed plant material and 
the tiny pieces of rock that they weakened chemically. This sets the stage for seed-
bearing plants to get a foothold. If you've ever seen what tree roots can do to a sidewalk, 
you can get a pretty good idea how powerful growing plants can be. Over much time, 
plants slowly break rocks apart. Animal activity (including insects) also erodes moun
tains. Insects may burrow homes or produce chemicals which work on the rocks. Larger 
animals can beat "trails" into rocks with their feet. They can also cause slides by eating 
away the vegetation on the slopes. Many of these activities have an effect on erosion. 

3. Effects of glaciers: Glaciers move like slow motion rivers. As they flow downhill, 
rock and sand pieces get picked up in the ice and are carried along with the glacier. As 
you can imagine, this thick layer of moving ice is very heavy. The sand and rocks at
tached to the bottom of the ice act just like giant sheets of coarse sandpaper. Glaciers 
grind and gouge the land they travel over. Glaciers scrape out a variety of landforms, 
from steep peaks to U-shaped valleys and narrow ridges. 

4. Effects of rivers and streams: The current of streams and rivers is a force that con
stantly is eroding and shaping the topography of mountains. The momentum of moving 
water and the erosive "work" it performs cause streams and rivers to assume characteris
tic shapes. 
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Where restrained by hard, resistant rock, streams run relatively straight, using the erosive 
energy to cut downward into the rock. Streams flowing through soil, however, tend to 
create S-shaped curves called meanders. 

Centrifugal force throws the main current towerd the outside of the meander curve. 
Gravel, soil and sand are cut from the bank at the outside of the curve and are deposited 
downstream on the inside of a curve, where the current is weaker. The bar thus formed 
on the inside pushes the water further to the outside of the curve, causing more erosion 
and deepening of the outside channel. 

Gravel and soil is constandy eroding and moving mountains downstream, reducing 
mountains in size. Floods speed up the erosive processes greatiy, with water eroding soil 
in much larger quantities and at a much faster rate. r••• 
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PLACES TO OBSERVE AND RECORD 
THE EFFECTS OF WEATHERING 

1. Water, wind, and chemical weathering: Take students to a local cemetery. Have them 
observe tombstones and the effects of weathering upon them. They could record the dates 
of the stones, the type of stone (hardness), and the degree of wear on the chiseled letters. 
They could note the quantity and variety of plant life growing on the stones. They could 
later plot the information in graph or tabular form by the type of stone, the age, and the 
degree of weathering. 

2. Erosion caused by plants: The force that plants can exert on rocks can be easily seen 
near most schools by walking down sidewalks and looking for places where tree roots 
have forced up the concrete and caused it to crack. Plants may also be found growing in 
the cracks of the sidewalk (look for evidence of soil building up in the cracks) or in the 
mortar of old buildings. 

3. Erosion caused by water: Look for signs of erosion caused by water on bare hillsides 
and slopes. Also look on the banks of rivers or streams near construction sites where trees 
and grass have been removed. (Plant roots help slow down erosion.) While you're at the 
river or stream, observe the smooth, rounded rocks found there. The water has slowly 
moved the rocks downstream and has acted like a giant rock polisher, smoothing out all 
the rough edges of the rocks. On rainy days, check for soil erosion caused by water 
under storm drains or down spouts. 



THE FOLLOWING FIVE ACTIVITIES ALL RELATE TO EROSION AL PROCESSES THAT BREAK 
DOWN MOUNTAINS. TEACHERS SHOULD READ THE INFORMATION SHEET "MOUNTAINS TO 
MOLE HILLS" PRIOR TO CONDUCTING THE ACTIVITIES TO GET BACKGROUND INFORMATION 
ON MOUNTAIN EROSION. 

E R O S I O N A C T I V I T Y 1: 

H O W D O E S W I N D C A U S E M O U N T A I N S T O E R O D E ? 

SUBJECT: Science, geology 
SKILLS: Gaining information, critical 

thinking, observing and recording 
DURATION OF ACTIVITY: 20-40 minutes 
GROUP SIZE: Small groups (2-3) for sandpaper 

activity 
Whole class for fan activity 

SETTING: Inside classroom/outdoors 

OBJECTIVES: 
Students will observe and record how windblown sand and dust will slowly erode moun
tain rocks. The activities will simulate an accelerated erosion of rocks. 

MATERIALS: 
dry fine sand pie pan 
electric fan sandpaper "soft" & "hard" 
collection of rocks: (e.g. limestone and granite) 

ACTIVITY: 
1. Put some dry fine sand in a pie pan and set an electric fan to blow across the sand. Do 
this outside or set up a box indoors to collect the blown sand. Have the students put their 
hands in the path of the blowing sand. Then have them record their observations—both 
visual and tactile. 

2. Pass out some sandpaper to the students. Ask what is sandpaper? Have students record 
their observations of the sandpaper. 

3. Pass out rock samples (soft and hard). Have students strike a soft limestone rock 100 
times with their sandpaper. Use a piece of paper (dark color) to catch the "sand". Have 
students observe the rock and the sand on the paper and record their observations. Now 
repeat the above steps with the hard rock (granite). 

Evaluation: Ask how this activity is like and unlike windblown sand striking rocks on a 
mountainside? What do you think will happen to the sand that is worn off mountain rocks 
by the wind? 

4. Try this with some other rocks. Record your observations. Have the students compare 
the hardness of the rocks and the amount of "weathering" that happens to the rock during 
the time of their experiment. 
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EROSION ACTIVITY 2: 
HOW DOES ICE "WEATHER" ROCKS? 

GROUP SIZE: 
SETTING: 

DURATION OF ACTIVITY: 

SUBJECT: 
SKILL: 

Science, geology 
Gaining information, critical 
thinking, observing, and recording 
20 minutes-(More time is 
needed for freezing) 
10 minutes for evaluation and observations 
during second session 
Small groups (2-5) 
Classroom 

OBJECTIVES: 

Students will be able to record and describe the effects of freezing water on rocks 

MATERIALS: 

wooden matches 

ACTIVITY: 
1. Fill a large matchbox with plaster of Paris paste. Before the plaster hardens, use a 

wooden match to make a groove 1" deep in the block. Be careful not to let the groove 
reach the end of the block. 
2. After the block has hardened, fill the groove with water and place the block in the 
freezer. Be sure the students measure and record the length, width, and depth of the 
groove before filling with water and freezing. 
3. Record your observations after the block has frozen. 
4. Melt and refreeze the water in the block several times. How many times must the block 
be frozen before it breaks or cracks? How might this experiment be like and unlike what 
happens in rock cracks in the mountains. 

VARIATION: 
Materials: Same as above, except you can use milk cartons and balloons instead of 
carving a groove in the plaster. 
1. Mix the plaster of Paris and pour it into 2 sm. milk cartons. 
2. Fill a small balloon with water until it is the size of a ping pong ball. Tie it off and 
place the balloon into one of the milk cartons before the plaster sets up. 
3. Hold the balloon about 1/4" below the surface of the plaster until it sets. 
4. Let the plaster cure for a least one hour and then place both containers in a freezer and 
let freeze overnight. 
5. Remove the containers the next day and observe what has happened. 
Ask students the following questions: 
a. What happened to the plaster that contained the water? 
b. How is that different from what happened to the plaster without the water? 
c. Which container was the experimental control? Why? 
d. How does this experiment show what happens to mountain rocks when water seeps 
into cracks and then freezes? 

plaster of Paris 
large matchbox 

freezer 
water 



EROSION ACTIVITY 3: 
HOW DO GLACIERS ERODE MOUNTAINS? 

SUBJECT: 
SKILL: 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

Science, geology 
Gaining information, critical thinking, 
observing and recording 
20-30 minutes 
Small groups (2-5) 
Classroom 

OBJECTIVES: 
The students will be able to demonstrate the erosional effect of glaciers on the land by 
simulating glacial action in a lab setting. 

MATERIALS: 
two cake pans sand 
water and freezer modeling clay 
Optional: sandstone, limestone, or shale samples 

ACnVITY: 
1. Cover the bottom of one pan with a layer of sand and do nothing to the other pan. Then 
fill both with water and freeze them. After they are frozen, remove both pieces of ice 
from the pans. (Could use ice trays instead of cake pans.) 

2. Have students feel the bottom of both pieces of ice and record their observations. 

3. Rub both pieces of ice, one at a time, bottom side down, across a piece of clay that has 
been flattened out on some wax paper (or other suitable material). Have students record 
their descriptions of what each piece of ice does to the clay. 

VARIATION: Have students do step #3 using limestone, shale or sandstone. 

4. Ask which piece of ice is most like a glacier? Why? How does a glacier erode as it 
moves down a mountainside or across land? What do you think happens to the material 
that a glacier erodes? 
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EROSION ACTIVITY 4: 
HOW MUCH MOUNTAIN DOES A RIVER CARRY? 

DURATION OF ACnVITY: 
GROUP SIZE: 
SETTING: 

SUBJECT: 
SKILLS: 

Science, geology 
Gaining information, 
critical thinking, observing and 
recording 
See activity directions 
Whole group 
Classroom and field trip 

OBJECTIVE: 
The students will observe and measure sediment carried by a river. 

MATERIALS: 1. glacial fed river (e.g. Skagit River, Nooksack River) 
2. glass jars with lids 
3. metric rulers 

AcnvrrY: 
This is a field trip activity that can be done in a few minutes and is intended to be only 
one of many activities students could do while on an outing into the mountains. This 
activity could also be done in the classroom, if the teacher is willing to collect river water 
samples. 

1. Teacher preparation: Once in fall, and in mid-winter, stop by a glacial-fed river and 
collect a jar of river water. Label the jars again with the location and date of the sample. 
Try to pick a spot where you know you will be able to stop during your field trip (in 
springtime) so that all the samples will be taken from the same location on the same river. 

2. Allow the samples to settle out, in the classroom, in a place where they will not be 
disturbed. It may take two or more weeks for all the microscopic particles to settle out. 
When the water is very clear in the jars, have the students measure the thickness of the 
sediment in the bottom of the jar and record their observations. 

3. Have students hypothesize why the levels of sediment are different at the different 
times of the year. Where is the silt coming from? 
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EROSON ACTIVITY 5: 
HOW DOES WATER ERODE ROCKS? 

SUBJECT: 
SKILL: 

Science, geology 
Observing and recording, critical thinking, 
gaining information 
30 minutes 
Small groups (3-6 students) 
Classroom or playground 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

OBJECTIVES: 
Students will be able to observe and record the effects of moving water and sediment on 
rocks. 

MATERIALS: 
heavy duty glass jars with lids or coffee cans 
small, sharp edged rocks 
round river rock 
stop watch 
sand 
water 

ACTIVITY: 
1. Observe round rocks and jagged edged rocks for specific traits. Students hypothesize 
why rocks have those characteristics. 

2. Put a handful of jagged edged rocks in each of the three jars, label jars: 1,2,3. 
In jar 1, place water (enough to generously cover rocks). In jar 2 place water and a 
handful of sand with the rocks. In jar 3 will be just the rocks. Tighten 3 lids. 

3. Shake jars vigorously for one rninute at a time, recording observations each time. 

4. After 5 to 10 minutes stop, observe, and discuss results. Ask the following: 
Did sand make a difference? 
How does this apply to nature? 
What happened in jar 1? 
What happened in jar 3? 
How does water erode rocks? 

EXTENSIONS: 
Explore the following questions with follow-up experiments: 

Would different kinds of rock react differendy? 
Would water temperature make a difference? 
What bodies of water would erode rocks the most? Least? Why? 
What would chunks of ice in the water do? 
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HOW DO GLACIERS MOVE? 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

SUBJECT: 
SKILLS: 

Science, Geology 
Observing and recording, critical 
thinking, stating a hypothesis 
Several days 
Class 
Classroom 

OBJECTIVES: 
The students will observe the effects of pressure on ice, thus leading them to an under
standing of how glacial ice thaws and refreezes, one of the processes that causes glaciers 

MATERIALS: 
One ice-cube tray with the dividers removed, or a shallow pan about 5" x 10" long. 
Two rather tall tin cans (about 10" tall) 
A large, square piece of aluminum foil, or a large flat pan to put the set-up in 
About 2' of thin wire 

A weight, such as a rock or heavy lead fishing weight 

PRE-ACTrvrrY DISCUSSION: 
In previous lessons about glaciers and how they created the fascinating landscape we see 
around us in mountain ranges such as the North Cascades, the students have learned 
about the erosive effects of glaciation. Previous lessons on erosion will help to serve as 
a "set" for this lesson. You might pose this question to your students, "We know that 
glaciers move, but how do they move?" 
One method of glacial movement is enhanced by the phenomenon of ice melting and 
refreezing. Ice that is contained at the base of a glacier is under a vast amount of pressure 
and this pressure creates heat which thaws those ice crystals. Once thawed, the liquid is 
able to move downslope, then when night time comes and temperatures drop, the liquid 
refreezes in its new position. This cycle takes place in temperate zones of glaciation, as 
can be found on several of the Cascade Mountains. 

ACTIVITY: 
The following activity gives an observable demonstration of how ice can melt and re-
freeze, and also gives students the chance to make and record observations on a daily 
basis. 

1. Freeze water in the 5" x 10" tray to make one large ice block. 
2. Remove this block from tray, and support it between the two tin cans. Be sure to put 
the foil or tray underneath this set-up, as it will drip water. 

to move. 
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3. Now, tie the thin wire around the ice block and attach the weight to the wire. 
Have students hypothesize what they think will happen. Will the wire cut the ice block in 
two? Will the wire just sit on the ice block and not move? Be sure to have each student 
record his/her hypothesis so that it can be compared to later observations and results. 

Direct the students to make daily observations and record them. It would be most produc
tive to brainstorm with your class exacdy what they should be looking for, keeping in 
mind the purpose of this activity. Some things to look for could be: How far into the ice 
block does the wire move in a twenty-four hour period? How much ice seems to be 
melting? How long will it take the wire to make it all the way through the ice block? 

Wrap this activity up with a class discussion to connect what was observed to the theme 
of the lesson, what makes glaciers move. 

EXTENSIONS: 
To extend this activity, students can change the conditions under which the ice melts. 
One obvious way to do this is to raise or lower the air temperature in the place the ice is 
sitting to see what effect this has on the rate of melting and freezing. Another interesting 
change is to vary the diameter of the wire wrapped around the ice. What happens when 
the wire is thinner, or thicker? One could also vary the weight of the object attached to 
the wire. If the weight is twice as heavy, does the string move through the ice twice as 
fast? 



HOW ROCKS CHANGE DURING MOUNTAIN BUILDING 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

SUBJECT: 
SKILL: 

Science 
Construction, description, 
analysis 
45 minutes 
Small groups of five 
Classroom 

OBJECTIVES: 
The students will be able to demonstrate and describe mountain building processes that 
change rocks. 

MATERIALS: 
10 lbs pottery clay 
loaf of white bread 
wax paper 

ACTIVITY: 
This activity will demonstrate how metamorphic rocks change by heat and pressure. 

1. Create five work stations for small groups. At each station put 2 lbs. of the clay divided 
into 5 lumps (one for each student), bread, and five sheets of wax paper. 

2. Ask each student to make 20 small balls of clay. Each one can be compared to a piece 
of sand or gravel. Put the balls loosely in a pile. 

3. Each student should press the pile with the palm of his/her hand, but not enough to 
mash them together. 

4. Take the pile apart and look at each ball of clay. 

5. Ask the students to describe the shape of the balls. Draw the shape. Are they different 
than before you squished them? What caused their present shape? Was there more or 
less space between the balls after you squished them? Where on earth could this kind of 
thing happen to rocks? Which drawing below looks more like a metamorphic rock? 
How could you tell? 

6. Place a square of bread on wax paper. Fill an eyedropper with water. Put one drop at a 
time on bread. How many drops of water did you drop before the water started leaking on 
the paper? 

7. Flatten another piece of bread. Drop water on it. How may drops before the water 
started leaking on the paper? Which piece of bread took more water? Why? How would 
pressure affect the amount of water a rock can hold? Would a rock have more or less 
water after it was metamorphosed by pressure? 

EXTENSION: Take students on a geology field trip to see metamorphic rocks. A good 
location is the North Cascades Highway road cuts above Marblemount. 



38 

MAP A MOUNTAIN 

SUBJECT: 
SKILL: 
DURATION OF ACTIVITY: 
GROUP SIZE: 

Science 
Building, interpreting, analyzing 
1 session - 1 week 
Students can work 
individually or in teams 
Classroom SETTING: 

OBJECTIVE: Students will be able to demonstrate how a topographic map is made, 
showing contour lines at given intervals. 

MATERIALS: 
clay 
dull knives 
fishing line, or dental floss for cutting clay 
butcher paper for tracing sheets 
marking pens 

examples of topographic maps 

ACTIVITY: 
1. Ask students, as individuals or in teams, to use their clay and make a mountain. The 

mountain should be large enough at least to fill a palm of their hand. 
2. Introduce the idea of maps and how we often need to make three dimensional things 
like mountains on two-dimensional, flat maps by using "contour lines." Show some 
topographic maps 

3. Ask students to trace the bases of their clay mountains on the tracing sheets. Then ask 
them to cut their clay mountains horizontally, 1/2 inch above their bases. Set aside the 
part of the mountains below the cut. 

4. Lay down the remainder of the mountains on the tracing sheet. Trace this new base that 
rests on the sheet. Each team should then make another horizontal cut, 1/2 inch up from 
the base of the mountain and trace that new base, and repeat these steps until you run out 
of mountain! You should end up with a mountain cut into several horizontal bands back 
on top of one another. 

5. You now have topographic maps of the mountains. The contour interval is 1/2 inch. 
Repeat the activity on later occasions if students need more practice to get the idea. 
Reverse the process by giving students a contoured map of a mountain and then ask them 
to build a clay model of what's on the map. 
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EXTENSIONS: 

Extension #1: An outdoor activity 
1. Provide the students with several piles (mountains) of dirt. Children study erosion of 
their mountain by spraying or pouring water on or blowing air on the dirt. 2. After they 
have made the mountain erode with new bends, valleys, contours, etc., give each team 
part of a bedsheet. Students should drape the sheets carefully over their landscapes, trying 
to show every bend and contour by gently tucking the sheet in depressions and over rises. 
3. Next ask each group to mark their sheet with contour lines at one inch intervals. 
4. Now carefully remove the sheets. Spread them out flat and discuss how a three-dimen
sional mountain can be represented by contour lines on a two-dimensional map. 
5. Avoid changing the landscape. Gather the bedsheet maps, mix them up, and give them 
out again so that a team doesn't get its own map. Teams should now try to find the land
scape represented on the map. 

Extension #2: Students select a mountain from a topographic map of a nearby location. 
They then build a clay model of the mountain based on the map. Students then go check 
their work by going to and/or looking at the real mountain. 
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MOUNTAIN ECOSYSTEMS 
INTRODUCTION 



INTRODUCTION TO MOUNTAIN ECOSYSTEMS 

The mountain world of the North Cascades is a rich and varied ecosystem — a place 
bound together by geography, climate and by the interactions of living communities of 
plants and animals. It is the dramatic changes that we notice first: the sharp contrast 
between old-growth forests of the river valleys and dwarfed and twisted krummholz trees 
of an alpine ridge; the difference between lush greenery of the west side and drier forests 
of the eastern slope. Not all the differences between habitats are dramatic, however. 
Subtle changes may be noticed as one habitat and community grades almost impercepti
bly into another. 

Within the North Cascades ecosystem there are many different habitats. Ecologists 
compare an organism's habitat to its "address." Habitat is a combination of the physical 
environment, the rocks and land and water, as well as all the other organisms that live in 
the same place. Together these plants and animals make up an interacting, interdependent 
community. These habitats range from the microhabitat of the forest floor — a world of 
fir needles and decaying wood, home of the banana slug and wolf spider, to the trout-
filled waters of Berdeen Lake, hidden away in the backcountry and 
accessible only by days of rugged cross-country travel. The 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. 

As we hike up the river valley toward the montane forest the plants 
and animals change around us. The giant western redcedars of the 
lowlands give way to Douglas fir and Pacific silver fir. The mer
ganser and harlequin ducks of the lower river make way for dip
pers and spotted sandpipers. As we leave the river behind and 
climb higher we enter the subalpine world of meadows and 
stunted krummholz trees. At the pass, gateway to the peaks 
beyond, we find ourselves in a different land filled with different 
creatures — a world apart from the valley still shrouded in mist 
far, far below. 

In these high meadows the dominant life forms are small cush
ion plants; low-growing, prostrate masses of green with brightiy 
colored flowers. Climbing higher, toward the glacial snows, we 
enter a world of rock and ice. Along the rocky summit ridge of 
the peak the only living things we find are lichens, a few in-
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sects, and two rosy finches, squeaking as they hop on the topmost crags, oblivious to the 
precipice below. 

Over millions of years of geologic time, living things have become adapted to their 
environment. Through the process of adaptation every species has become uniquely fitted 
to its habitat and community. Life is limited by the physical environment (temperature, 
wind, moisture, space, length of growing season) and by other organisms (competition 
and predation). An organism must be able to cope with all of these to survive. 

There are few untrammeled wilderness areas left in the world; the mountains of the 
Pacific Northwest contain some of the few that remain. Many habitats and natural com
munities have been preserved in as pristine a state as possible in National Park or Forest 
Wilderness Areas. These communities exist now as they have existed for thousands of 
years. They are living preserves where we can experience the natural world as it existed 
before the arrival of industrialized civilization. Many organisms and communities can 
exist only in a truly wild state. The introduction of the human presence drives away many 
species, the grizzly and the wolf included, in search of undisturbed terrain. 

River Valleys, Lakes, and Montane Forests 

Water is the essence of the North Cascades. Small creeks and rivulets tumble from gla
ciers and snowfields and join together as rushing creeks. These tributary streams merge 
into the mighty rivers of the western slope. On the east side of the range there is less 
rainfall, therefore fewer glaciers, creeks and rivers. 

There are hundreds of small lakes scattered throughout the North Cascades, isolated 
jewels accessible only by arduous cross-country hiking. Many of these lakes are tarns, 
remnants of the alpine glaciers that once covered the North Cascades. Mountain lakes 
are rich reservoirs of life surrounded by marshes and meadows. Voracious dragonfly 
nymphs are common in streams and lakes, as are caddisfly and mayfly larvae. Rainbow 
and cutthroat trout have been introduced into many high lakes where they feed upon 
abundant aquatic insects. 

The larger lakes, including Ross Lake and Lake Chelan, host breeding 
populations of osprey and other fish-eating birds. Common mergansers, 
large diving ducks, are frequently seen along rivers, as are great blue 
herons and spotted sandpipers. Osprey fish the rivers and lakes. They 
dive from hundreds of feet above the water, then rise with a struggling 
trout clutched tightly in their talons. 

Hiking trails wind through most major river valleys. Travel off-trail is 
difficult at best and nearly impossible in many places. River valleys are impenetrable 
jungles of vegetation. Creeks and streambank habitats are choked with armies of inhospi
table brush including spiny devil's club, prickly currant, salmonberry, thimbleberry, and 
willow. There are tales of mountaineers who spent days trying to bushwack cross-country 
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out of the Picket Range—crawling through brush that yielded less than a mile's passage 
for each day's effort. 

Lowland river valleys contain magnificent forests. While some forests on public and 
private land are managed for timber harvest and some are managed in multiple use. 
others are designated Wilderness areas. Old growth stands (also called ancient forests) 
on public and private lands in the North Cascades are those areas of virgin, uncut forest 
that contain large, old trees together with trees of different ages. The diversity of age 
classes in a old growth forest provides a rich understory and canopy of vegetation. The 
different levels of canopy allow sunlight to touch the forest floor in places. Old growth 
forests also contain snags and logs that provide shelter for a variety of plant and animal 
life. Eventually, the snags and logs decompose and become new soil. Some of the last 
extensive stands of old growth forest left in the United States are the Douglas-fir forests 
of the Cascade Mountains. 

The greatest concentration of old growth red cedar in the North Cascades is found along 
the lower reaches of Big Beaver Creek below 2,000 feet. Red cedars are a long-iived 
species; the oldest are estimated to be over 1,000 years old. Red cedars grow in moist 
habitats. Thus, they are ideally suited to the North Cascades, where summers are cloudy 
and winters are mild. Tapering from heavily buttressed bases ten feet in diameter, they 
rise 200 feet above the forest floor balanced on a shallow, wide-spreading root system 
that provides stability in the wet valley soils. They are distinguished by their stringy, 
fibrous bark, which peels away in thin strips. Lacy sprays of flat needles give red cedars a 
delicate appearance despite their great size. Native peoples of the Pacific Northwest used 
all parts of the cedar — the bark for clothing and the wood for totems, dugouts, and 
lodging. 

Another dominant tree of the river valleys is western hemlock. Both western red- cedar 
and western hemlock are shade-tolerant; their seedlings thrive in the dense shade of 
lowland forests. Together these two trees dominate the climax community of the low-
elevation forests of the North Cascades. 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 scattered sunlight for their seedlings to grow. They appear along trails 
and streams and in openings created when a forest giant falls during a windstorm. Red 
alder is an important pioneer species that adds nitrogen to the soil through nodules of 
symbiotic bacteria on its roots. Bigleaf maple is easy to identify with its giant five-lobed 
leaves spanning 16 inches or more. 

As we walk along a forest trail, occasionally climbing over fallen trees and ducking under 
low-hanging branches, we see a spectrum of the many shades of green. Huckleberries 
tantalize the hiker along the trail. In drier locations salal and Oregon grape, both ever
green shrubs, dominate the understory, while swordfern and its many relatives grow 
throughout the forest. In springtime the forest floor is thick with wildflowers. Trillium, 
bleedingheart, yellow violet, calpyso orchid, twinflower, and bunchberry display their 
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delicate colors and brighten the forest shade. Mosses, lichens and fungi grow thickly over 
the ground and on exposed rock and fallen trees. 

There is no clear dividing line between the river valley and the 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 from these mountain forests. As we climb, the land becomes 
drier and more open. The red cedars are left behind, and a mixture of western hemlock 
and Pacific silver fir dominate the forest. Red alder, Douglas fir. and bigleaf mapie still 
grow in sunlit openings. 

Every now and then our trail crosses an open slope — the remnant of avalanches that 
thunder down from surrounding peaks every winter. These avalanche paths are choked 
with brush. Vine maple and many other shrubs compete vigorously for space and light. 
At about 4,500 feet elevation western hemlock is replaced by mountain hemlock in the 
forest canopy, and we find ourselves hiking through a silver fir-mountain hemiock forest 
as we continue our climb toward timberline. 

On the drier east side of the North Cascades a similar change is taking place, although 
different tree species are involved. Douglas-fir and ponderosa pine grow at lower eleva
tions. At higher altitudes they are replaced by western larch, lodgepole pine, and Engle-
mann Spruce. Western hemlock and red cedar are not as common. Black cottonwood and 
willow line the rivers. With open landscapes and a relative absence of brush, the east 
side of the North Cascades invites the cross-country explorer. 

Mammals of the Forest 

Anytime during the year one can hear the excited chips and squeaks of the Douglas 
squirrel, or chickaree. With its tail ac
counting for almost half of its length, the 
chickaree is about 12 inches long. The 
upper body is dark brown, with a buff-
colored underside. It nests in holes in 
dead trees feeding primarily on conifer 
seeds and berries. 

Two subspecies of deer are found in the 
North Cascades: the mule deer on the 
east side and the blacktail deer west of the 
range. Interbreeding occurs between the 
two along the Cascade Crest. Adult males 
stand three feet at the shoulders and 
weigh up to 200 pounds. During the 
winter deer descend to the lowlands, 
where food is more abundant. In spring 
they move upward with the meiting snow. 



Black bears, weighing from 200 to 400 pounds plus, are common throughout the North 
Cascades. They come in three different colors — black, brown, and cinnamon. More 
active during the night, they nevertheless are often seen by day. Biologists currently 
studying the population of grizzly bears in the North Cascades are convinced that some 
individuals live in more remote and isolated areas. 

There are several important but rarely seen predators 
living in the river valleys and montane forests. The marten 
and the fisher are two large members of the weasel family 
that spend much time in the trees hunting insects, birds, 
and squirrels. Both are lean and graceful carnivores with 
thick brown fur. The marten grows to 16 inches in length 
and weighs up to two pounds, while the larger fisher 
reaches two feet and weighs as much as 12 pounds. 

The bobcat and the cougar, or mountain lion, are both hunters in the moun
tain forests. Both are primarily nocturnal and roam widely throughout the mountains. The 
cougar preys mainly on deer; the smaller bobcat hunts birds and small mammals. Seeing 
either of these secretive wilderness cats is an exciting backcountry experience. 

The Subalpine and Alpine Worlds 

As our trail winds higher into the mountains we round a corner where the dense stands of 
silver fir and mountain hemlock give way to open meadows and windblown ridges. We 
have entered the subalpine, gateway to the land above the trees. The subalpine world is 
characterized by the absence of continuous forest. It is a land of lush wildflower mead
ows, scattered groves of dwarf trees, and a varied group of plant and animal communities 
distinct from the forests below. On the western side of the North Cascades the subalpine 
zone begins at 5,500 feet. Less snow accumulation and a longer growing season on the 
eastern slope push the lower limit of the subalpine up to 6,500 feet. 

The elevation at which timberline occurs is determined by a combination of factors, 
including temperature, snow, and wind. Snowpack affects the length of the growing 
season and the amount of soil moisture available throughout the year; both of these 
affect the ability of trees to survive. Common timberline trees of the western slope of the 
North Cascades are mountain hemlock and subalpine fir, although Pacific silver fir and 
Alaska yellow-cedar are also found at its lower levels. Eastern slope trees including sub
alpine fir, Engelmann spruce, subalpine larch and whitebark pine comprise the highest 
stands of trees. 

As we climb higher, tree shapes change radically-from large and upright to stunted 
dwarf laaimmholz forms, often growing in small clumps or tree islands. Krummholz is a 
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German word meaning "crooked wood," which describes 
the gnarled, twisted forms that trees take at timberline. 
Tree islands usually become established around a single 
tree whose presence modifies the environment in its im
mediate vicinity. Its darker color causes earlier snowmeit 
and provides protection from the wind, allowing seed
lings 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 spread
ing around it. The height of the skirt is regulated by the 
depth of winter snow. Branches that protrude above the 
protective snowpack are pruned back by wind and blow
ing ice. 

The transition from mountain forest to subalpine meadow is dramatic. Trees disappear, 
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 with a riotous display of color. 
Patterns of snow accumulation and snowmeit are the determining factors in the distribu
tion of subalpine plant communities. Snow blown off the higher alpine ridges accumu
lates on leeward slopes, where luxuriant subalpine meadows thrive on meltwater in early 
summer. 

In wetter subalpine habitats red and yellow monkeyflower, bog orchid, marsh marigold, 
purple 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 domi
nates these snowbank communities. The growing season in the western North Cascades 
usually lasts less than three months before winter storms begin again. 

Contrasting with the subalpine's dense herbaceous growth, the alpine zone is a more 
severe and limited habitat. T'e 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 degrees Fahrenheit in August. Lichens, mosses and 
prostrate cushion plants are 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. 
Strong, desiccating winds help remove what water remains. These factors combine to 
cause a summer drought in the high alpine country of the North Cascades. Frost action 
and soil movement make it difficult for plants to take root and survive. Sheltered mi-
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crohabitats promote the accumulation of moisture and the establishment of seedlings. 
Amidst the rocks, cushion plants like alpine phlox, moss campion, and Tolmie's saxifrage 
grow in sheltered crevices. 

Adaptations of Alpine Plants 

Alpine plants rely on many specialized adaptations in order to survive in a severe envi
ronment characterized by cold temperatures, a short growing season, and poor, unstable 
soil. Most alpine plants are characterized by a low, prostrate growth form that hugs the 
warmer and less windy microclimate near the ground. Cushion plants such as alpine 
phlox and moss campion for example-are just a small mat until the large, showy flowers 
bloom in early summer. Most alpine plants are perennials, for it is difficult for them to 
depend on annual seed production because this adaptation is not efficient in the alpine 
environment. Dwarf sedge, glacier lily and false hellebore even begin growing beneath 
the snow. 

Root systems in alpine plants are well-developed, providing food 
storage as well as an efficient means of obtaining nutrients from 
poor soil. In response to moisture stress, many alpine plants may be 
covered with silky hairs or form thick, waxy leaves to prevent water 
loss. Small woody evergreen shrubs such as red, yellow, and white 
heathers retain their leaves throughout the winter. They are ready to 
begin growing as soon as spring arrives. 

Magnificent large blossoms of many subalpine flowers are an adap
tation for pollination. Insect pollinators are hampered by low tem
peratures and overcast days that are common in the alpine zone. 
Large showy flowers are an excellent means of attracting insects 
necessary to pollinate a plant. Wildflowers such as the pealike 
lupine even have a built-in means of indicating when pollination 
has occurred. The blossoms change color from blue to purple after 
an insect's visit. 

Adaptations of Mountain Animals 

The major difference between plant and animal adaptations to life in the North Cascades 
is basic - animals can move. Humans are most commonly found in the high mountains 
during summer, and most animals seen at that time are also summer residents. During 
especially fierce storms many alpine birds and mammals temporarily leave the high 
country for more protected regions below. Migration to or from the high mountains can 
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. Most alpine animals use microhabi-
tats extensively, especially small rock crevices and shelter provided by krummholz 
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clumps. In the winter most true alpine mammals hibernate in burrows below ground. 

Low temperatures itself is not a limiting factor for alpine animals. The short aipine 
growing season coupled with a lack of food, high wind, and extreme environmental 
diversity are the major stresses. 

Birds are the most mobile animals and many commute daily to the land above the trees 
from roosting sites in the montane forests below. The reverse is done by black swifts who 
nest in small crevices in high cliffs. They fly many miles into the lowlands to catch 
insects and bring them back to their young. During long storms, the metabolism of young 
birds slows down, enabling them to survive for extensive periods without food. Ravens 
are one of the most characteristic of mountain birds; their black visage and hoarse croak
ing is heard at all elevations. 

Bird distribution changes with habitat and elevation. The buzzing song of the varied 
thrush can be heard in valley forests. In lowland meadows it is replaced by the musical 
tones of Swainson's thrush, whereas the flute-like song of the hermit thrush predominates 
in higher subalpine meadows. 

Other birds spend most of their time in the alpine world. Rosy finches, small, gray, 
sparrowlike birds, are commonly found on the highest summits. They feed on seeds and 
small insects blown onto the snow. Homed larks and water pipits, two small songbirds, 
commonly inhabit subalpine meadows and alpine ridges. Both spend most of their time 
on the ground searching for insects to carry to their young who are carefully concealed in 
ground nests. These three species are among the few that actually breed above timberiine-
-although they retreat to warmer regions in the winter. Many birds undertake a vertical 
migration, dropping to lower elevations for the winter 
instead of migrating south. 

The white-tailed ptarmigan, a member of the grouse family, 
is covered with pure white feathers in the winter for camou
flage against the snow. It also has a thick covering of feath
ers on its feet, allowing it to walk atop snow. As the snow 
melts in the spring the ptarmigan gradually replaces its 
white feathers with brown plumage that conceals it from 
predators. Often called "fool's hen" by the early miners, the 
ptarmigan is relatively unwary and permits humans to make 
a close approach. 

Marmots and pikas are two of the most easily seen and 
heard alpine mammals. From many olf the high passes, 
hoary marmots, relatives of the woodchuck, can be seen 
sprawled out, sleeping in the sun on broad, flat boulders. 
They appear lazy but are constantly on the lookout for 
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danger. An approaching coyote, eagle or backpacker results in a loud, piercing whistle, 
alerting all colony members that an intruder is near. The pika, or cony, is a small relative 
of the rabbit, but with shorter ears. Its high-pitched nasal squeak gives it away as it 
scurries from rock to rock, carrying bunches of leaves and grasses to store in under
ground piles. The pika does not hibernate during the winter but remains active, running 
back and forth to its "hay piles" until released from its subterranean life by the melting 
snow. 

The highest and most remote ridges are home to mountain goats. These uncommon resi
dents of the high crags live well above timberline in the summer, retreating to the forest 
edges only when forced downward by severe winter storms. These skilled mountaineers 
of the animal world tread easily across the precipitous rock faces of the most rugged 
peaks. 

Even icy glaciers are not devoid of life. Threadlike ice worms live within the surface 
layers of frozen glacier ice. Carnivorous invertebrates, including several spiders, compete 
with rosy finches in stalking windblown insects on the ice. 

Amidst the larger wildlife of the North Cascades there flies a smaller and more subtle 
beauty. Small bits of color flutter through the meadows-the butterflies of the mountain 
world. Butterflies are common in flowered meadows and forest glades, but are only 
visible when warmth and sunlight are present. 

A large, bright yellow butterfly with black longitudinal "tiger stripes" and a prominent 
tail on each hind wing, the Western Tiger Swallowtail is one of the most beautiful butter
flies of the Pacific Northwest. Other gaudy species of the lowlands include 

Lorquin's Admiral and the Painted Lady. 

The composition of the butterfly fauna changes as one climbs 
higher in the mountains. Two parnassian butterflies, both me
dium-large, milky-white butterflies with red wing spots, overlap 
in elevation in a similar manner to Swainson's and Hermit 
thrushes. The Clodius Parnassian frequents the lowlands while 
Phoebus' Parnassian lives at higher elevations. 

In higher subalpine meadows, butterflies really come into then-
own. Common butterflies of higher elevations include the blues, 
coppers, hairstreaks and fritillaries. A distinctive group of the 
highest elevations are the arctics and alpines-small, dark- col
ored wisps of the wind. The arctics and the alpines belong to a 
family known as the Satyrs, named after the denizens of mythol
ogy. These inconspicuous creatures of the alpine landscape 
reward the careful observer with their subtle and delicate beauty. 
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MOUNTAIN DAY 

SUBJECT: 
SKILL: 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

Environmental awareness, science 
Sensory perception, identification, 
sequential thinking 
2 hours or more 
any 
Classroom or adjacent outside area 

OBJECTIVES: 
Students will acquire knowledge and sensory experiences about the Cascade mountain 
environment. 

MATERIALS: 
backpack ice water 
audiotape of running water, forest sounds, bird calls blueberries 
cottonwood leaves, fir bough, cedar bough small tent 
food typical of a trail lunch camp stove 

ACTIVITY: 
This activity is designed to introduce students to some of the sounds, feelings, and smells 
of the North Cascades mountain environment. Students are asked to walk a valley bot
tom trail to a mountain ridge. Along the way they are provided with various stimuli to 
help their imaginary hike into the mountains. 

Ask students to relax and picture themselves taking a hike through the woods, along a 
stream and up into an area that is steep, has less trees and more view. Along the way, 
include these activities to imitate related experiences: 

Feel 1. Fill a backpack—allow each student to try it on. 
Sound 2. Play a tape that has running water and forest sounds. 
Smell 3. Collect some cottonwood leaves, crush them and have students 

smell and feel them. 
Taste 4. Share a typical trail lunch with students. 
Feel 5. Have students step up and down on a block or curb or chair 

until they start to breathe hard. 
Smell 6. Crush a fir bough and have students feel and smell it. 
Taste 7. Allow students to taste ice water. 
Taste 8. Share blueberries or huckleberries with kids. 
Sound 9. Play tape of thrushes, larks, loons or other birds. 
Smell 10. Have students crush and feel cedar bough. 
Feel 11. Set up tent, allow students to crawl inside and experience. 
Taste 12. Cook a simple meal on the camp stove. 
Sound 13. Turn off light, imagine sunset and possible night sounds 
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OLD GROWTH WEB OF LIFE 

SUBJECT: 
SKILLS: 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

Science 
Information gathering, classification of data, 
categorizing, hypothetical thinking, exploring 
complex relationships 
2 class sessions to 1 week 
Whole class or several groups 
Classroom, field trip or take home 

OBJECTIVES: 
1. Identification and description of plants and animals in old growth forest of Western 
Washington. 
2. Understanding food webs, feeding types, complexity of ecological interrelationships. 
3. Understanding habitat relationships and use of ecological terminology. 

MATERIALS: 
Words and/or pictures of natural elements in old growth forest ecosystem 
Master copy of the food web chart for teacher 
"Old Growth Forest Fact Sheet" 
"Old Growth Forest Work Sheet" 

ACTIVITY: 
1. Make copies and have students read "Old Growth Forest Fact Sheet" 
2. Give students individual copies of "Old Growth Forest Worksheet"(or enlarge for bul
letin board project/display.) Make sure background contains four essential components 
of old growth forest: large, living trees; large snags; large fallen trees on land; large fallen 
trees in streams. 
3. Copy, have students cut out, label and place "Animals of the old growth forest" in ap
proximate correct positions on "Old growth forest worksheet." ( Choose either words or 
pictures of animals for activity.) Students may color code each living element to indicate 
feeding type* 

yellow omnivores 
red carnivores 
light green — herbivores 
blue scavengers 
dark green producers 

* use colored dots or stars on cut-out, keyed to list in corner of bulletin board 

4. Draw feeding-type relationship lines, as shown on "Teacher's Answer Sheet" 
Also: may color-code lines by category (magic marker or colored tape) 
5. If desired, cut out "Habitat Relationship Words" strips and repeat steps 2 and 3, 
linking animals with how they use the habitat. 
See TEACHER'S ANSWER SHEET for suggested outcomes. 



OLD GROWTH FOREST FACT SHEET 

*An old growth forest is a highly complex system of interacting 
plants and animals which has the foil wing structural features: 

large, old trees 
large snags 
large fallen trees 
multiple-layered canopy 

*01d growth forests in the Pacific Northwest exceed even the 
tropical forests in producing living matter, including plants, animal, 
fungi, and bacteria. 

*A single old growth tree is home to 100 separate piant species. 

*More than 1,500 species of invertebrates live in the canopy of an 
old growth stand. 

*More than 200 wildlife spcies have been counted in old growth 
forests, from owls to deer to bear to voles to elk. 

*The marten, fisher, goshawk, and spotted owl are found in associa
tion with the old growth forest. 

*The water content of the canopy -264,000 gallons per acre-
softens the effects of winter weather, providing stable-temperatureti 
habitat for species such as deer and elk. 

*Tree limbs and logs slow erosion and sedimentation of streams that 
supply Uniting water and provide clean spawning beds for steel
head, trout and salmon. 

*Dead old growth trees, some up to 1,000 years old, provide homes, 
shelter and food to an abundance of life as they slowly decay, fall 
and fade into the ground. 

*The ecological characteristics of old growth forests take at least 
175 years to develop in the Northwest, and much longer to reach 
their full bloom. 
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PLANTS AND ANIMALS OF THE OLD GROWTH FOREST  
LISTED ACORDING TO FEEDING TYPE 

1 Pacific silver fir 
1 Western redcedar 
1 Western hemlock 
1 Douglas-fir FEEDING TYPE: 
1 Mycorrhizal fungi (truffles) 1. Producer 
1 Bacteria 2. Carnivore 
1 Lichens 3. Herbivore 
1 Aquatic plants 4. Scavenger 
1 Understory plants 5. Parasite 
2,3 Olympic salamander 
3,5 Douglas-fir tussock moth 
3,5 Bark beetle 
3,5 Carpenter ants 
3,5 Termites 
2 Pseudoscorpion 
2 Centipede 
2,3,4 Aquatic insect larva 
2 Coho salmon 
2 Steelhead 
2 Western flycatcher 
2.4 Bald eagle 
2 Osprey 
2 Goshawk 
2 Great horned owl 
2,3,4 Black bear 
2,3 Deer mouse 
2,3 Red-backed vole 
3 Red tree vole 
2,3 Wood rat 
3 Douglas' squirrel 
3 Northern flying squirrel 
3,4 Marten 
3,4 Fisher 
3 Porcupine 
3 Roosevelt elk 
3 Black-tailed deer 
2 Spotted owl 
2 Pileated woodpecker 
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FOOD RELATIONSHIP WORDS 

CONSUMERS 
Predators(carnivores) Eat, hunt, stalk, prey upon, kill 
Herbivores Graze, browse, nibble, crop 
Scavengers Scavenge, eat dead things 
Omnivores First two or all of the above 

Special feeding type: 
Parasites Live off plant and/or animals 

PRODUCERS 
Primary producers Grow, photosynthesize. make sugars 

Decomposers. Breakdown, decompose, rot, 
release nutrients 



HABITAT RELATIONSHIP WORDS 
59 

Live in, on, under, near (or be lived in, on, etc.) 

Give or receive shelter from enemies and/or weather 

Avoid 

Prevent growth of, encourage growth of 

Dwell, inhabit, occupy 

Raise a family in, on, etc., reproduce 

Provide 

Nest, roost 

Sleep in, on, etc. 

Eat in, on, etc. 

Destroy 

Die 

Damage 

Spread 

Fertilize 

Carry, move, transfer 
cut along lines 
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Animals of the Old Growth Forest 
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Airirnals of the Old Growth Forest 63 
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Black bear Pileated woodpecker 

^ ^ ^ ^ 

Fisher 
Hying 

squirrel 

Porcupine Pseudoscorpion 
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Animals of the old growth forest 67 

winter wren 

goshawk 

bark beetle carpenter ant Great horned owl 
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O L D G R O W T H F O R E S T W O R K S H E E T 
TEACHER'S ANSWER SHEET 
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CLASSROOM MOUNTAIN COMMUNITY 

SUBJECT: 
SKILL: 
DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

Science,art 
Research, analyzing, interpreting, 
Week 
Class, can be in small groups 
Classroom 

OBJECTIVES: 
1. Students will be able to trace food from producers, consumers, animals (food chains 
and food webs) 
2. Explain how plants and animals in a community depend on food. 

MATERIALS: 
reference books 
art supplies: crayons, markers, colored pencils, paper,scissors, paper clips, stapler, thread/ 
string 

Optional: long piece of wrapping paper, projector, poster paints, brushes 

ACTIVITY: 
1. Students turn classroom into mountain community, e.g. forest or sub-alpine commu

nity. If possible, introduce the work with a movie or videotape about the mountains (see 
Appendix). Ask the librarian to organize a supply of reference materials on the plants and 
animals of the mountain community/ecosystem and any of its endangered species. Give 
the students some research time to find out as much as they can about the plants and 
animals of that community, what they look like and what they do. 
2. Students should pick out plants and animals that they would like to make. Use a sign
up sheet to ensure that both plants and animals are represented and that some aren't over-
represented. If time allows, encourage students to make more than one kind of species. 
What you are after is a diverse and accurate representation of the community. 

3. To make the plants and animals, have students draw an outline of the species they 
choose on a sheet of paper. Then have them use paper clips/tape to attach a sheet of paper 
on the backside of the drawing so that when it is cut out, the shapes are identical. Next fill 
in the details on both sides of the drawing. When finished, label the organism and staple 
the two sides together. Before the last one or two openings are closed, stuff the organism 
with crumpled paper. For stuffing, students can use the paper they remove. 

4. To populate the classroom, use thread or string to suspend the organisms from the 
ceiling (a 3-dimensional representation) or along a wall. Hang them at appropriate 
heights. If a wall is used, add background scenery such as physical features. 
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5. After using other lesson plans and activities which explore mountain wildlife and 
vegetation, summarize this activity by asking these kinds of questions : Can you show 
me some examples of producers? Consumers? Decomposers? What do you suppose the 
effect of removing (name organism) from this community would be? What would happen 
if the entire population of these organisms were removed? How might this removal affect 
our lives? Do you care about this? How does this affect the mountain community? A 
path for hiking must be completed through this community. What do you tMnk wdl 
happen to the plants and animals as a result? Suppose it were a freeway? A shopping 
center? A wilderness cabin? How could these be constructed with the least amount of 
harm to the community? 

EXTENSION: 
1. Students design a storybook to teach younger children about animal and plant commu
nities of the mountains and why each piece of the community is important. 
2. Make a sketch or mural of a mountain community. 

(Adapted from Biological Diversity Makes a World of Difference. National Park Service) 
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VISIT TO A MOUNTAIN FOREST 

SUBJECT: 
SKILL: 
DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

Science 
Observation, interpretation, analysis 
One day field trip & one day classroom 
Class 
Field trip to forested areas* 
Old growth and second growth forest 

OBJECTIVES: 
1. To recognize and be able to explain the characteristics of the the old growth forest and 
a second growth forest. 
2. To understand the different values associated with an old growth forest and a forest 
managed for timber production. 

MATERIALS: 
paper and pencils 
field guides for tree identification 
small stakes and flagging tape 
tape measures/rulers 
Optional: tree borer 

ACITVTrY: 
The students will be bussed to two locations, one a second growth forest and the other an 
old growth forest. 

Teacher plots off a square of ground measuring 50' X 50' and marks it with flagging and/ 
or stakes in both study sites. Divide class into four groups and assign each group to a 
25' X 25' section of the quadrat At each site, the students proceed to observe the trees 

and f o r e s L Have them touch the trees and do as many hands-on activities as possible to 
get acquainted with the forest, such as exploring the leaf litter, measuring the circumfer
ence, estimating the height and boring the tree to discover its age. They then fill out 
field work sheet to record observations, one for each forest Class discussion follows ex
ploration of each forest while still in the field. 

Back in the classroom, students compare and contrast two forests orally, in writing, or on 
a mural or picture. Teacher presents the following questions for discussion and analysis: 

1. Compare number of small trees to number of large trees. 
2. Look at how close together trees are, how far apart they are. 
3. Compare layers (multi-layers and more uniform layers). 
4. Compare species (multi-species and mono-species). 
5. Compare number and location of snags (standing dead trees). 
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6. Compare number of rotting logs on ground (logs over 12"). 
7. Compare age of trees, if tree borer is available. 
8. Compare opportunities for wddlife habitat (snags for nesting, openness for 

locating and pursuit of prey, competition from species which use second growth). 
9. In the field and/or back in the classroom, discuss the ecological values of old growth 
forests vs. second growth forests. Focus on some of the following issues: 

1. Temperature regulation (prevent earth from overheating). 
2. Watershed protection. 
3. Home to many species (spotted owl, pine marten, pileated woodpecker, marbled 

murrelet, Vaux's swift, etc.). 
4. Winter shelter and forage (for deer, elk, mountain goats, bald eagle, etc.). 
5. Esthetic appreciation (for those people who enjoy walking, photography, art, and 

study in an old growth forest). 

VARIATION: 
If a field trip to an old growth forest is impossible, then slides can be shown in the 

classroom illustrating different forest stands, wildlife, habitat, etc. 

EXTENSIONS: 
1. Students attend a forest practices hearing and/or create a class role playing situation 
where students pretend they are going to attend a forest practices hearing on whether or 
not to clear cut an area of old growth forest. Small groups representing different interest 
groups each present a position. 

2. Create a mobile, mural, or drawing showing food chain and food webs within the old 
growth ecosystem. 

3. Students write reports on one species, its life cycle and habitat needs, as it related to 
either and old growth and/or a second growth forest. 

4. Discuss how the Northern spotted owl is an indicator species, a litmus test for the 
health of the old growth ecosystem. 

5. Create graphs to show contrasts of the two forests. 

6. Construct dioramas of two different forests. 

*SOME MOUNTAIN AND FOREST FIELD TRIP LOCATIONS ARE DETAILED 
IN THE "GETTING OUT IN THE FIELD" SECTION 
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VISIT TO A MOUNTAIN FOREST WORKSHEET 

1. Look at the trees, both alive and dead, in your 50' X 50' quadrat. 
2. Draw a map of the area below, showing the location of 

each tree. 
3. Identify the trees and fill out the chart below. 

OLD GROWTH FOREST: Map of Trees in 50' X 50' Quadrat 

r r 

r-

L . . L . 
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VISIT TO A MOUNTAIN FOREST WORKSHEET 

1. Look at the trees, both alive and dead, in your 50' X 50' quadrat. 
2. Draw a map of the area below, showing the location of 

each tree. 
3. Identify the trees and fill out the chart below. 

SECOND GROWTH FOREST : Map of Trees in 50' X 50' Quadrat 

r 

i_ 
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(sample of completed worksheet) 
VISIT TO A MOUNTAIN FOREST WORKSHEET 

81 

1. Look at the trees, both alive and dead, in your 50' X 50' quadrat 
2. Draw a map of the area below, showing the location of 

each tree. 
3. Identify the trees and fill out the chart below. 

OLD GROWTH FOREST : Map of Trees in 50' X 50* Quadrat 
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TREES OF THE MOUNTAINS 

SUBJECT: 
SKILLS: 

Science, Art 
Observation, sorting, classifying, 
identification, recording, illustration 
Two weeks at one hour per day 
Class 
Classroom and field 

DURATION OF ACTTVTrY: 
GROUP SIZE: 
SETTING: 

OBJECTIVES: 
1. To collect, identify and classify trees from various ecosystems. 
2. To gather and record information about each tree and leaf. 
3. To draw and participate in various art projects about the trees and leaves. 

MATERIALS: 
leaves (teacher or students can collect) 
tree cards 
tree identification books (see Appendix) 
sketch book or notebook 
art supplies (construction paper, paint, chalk, silk screen) 
copies of reference page "Mountain Life Zones of the Pacific Northwest" 
mural paper 

ACITVTrY: 
1. Students will gather a variety of leaves and small branches from trees in the area. 
These will be displayed on a table for inspection during the week. 
2. Students will inspect and identify the leaves using keys, tree identification 
books, and tree cards 
3. Students will do a series of drawings in detail of their leaves, labeling them using 
correct scientific and common names. 
4. Students make their own field guideor tree cards with pictures and information. The 
students will include a glossary of scientific terms they have learned during the study. 
5. The students will do a variety of art projects such as rubbings, splatter prints, and 
printing with the leaves to display for other students' appreciation and 
information. 
6. The study of trees may include a class hike. Students will use notebooks, adding 
sketches and notes to identify trees. 
7. A class mural illustrating typical life zones for the various trees may be made in the 
classroom, following the illustration "Mountain Life Zones of the Pacific Northwest" 

VARIATIONS: 
1. Students may make a pressed leaf collection instead of, or in addition to, the 

series of drawings. 
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2. Students may make a display of the various woods from the trees studied. 
3. After students make the mural, categorizing the trees by life zones, they may add to the 
chart different animals that live within each life zone or ecosystem. 

EXTENSIONS: 
1. Field trips-See Visitors' Guide to Ancient Forests of Western Washington by the 
Dittmar Family (Wilderness Society, 1989) for ideas on places to go in northwest Wash
ington to see different old growth forests, or call the USDA Forest Service to line up a 
field trip near your school to see different forests and trees. 
2. Invite a forester, a representative of the U.S. Forest Service, or conservation organiza
tion to your classroom to discuss different types of forests. 
3. Get involved in Arbor Day planting activities and plant some northwest native plants 
surround your school or community. 
4. Get tree posters to display in classroom from U.S. Forest Service, Dept of Natural 
Resources, or Project learning Tree office (see Resource Section for listing of agencies). 

SEE RESOURCE SECTION FOR FIELD TRIP LOCATIONS. 
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back of lesson plan 
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INSTRUCTIONS: 

The following tree cards can be used in several ways, in the field and in the classroom. 
The have been included for the teacher and or student for the purpose of tree identifica
tion and as a reference source of information about tree characteristics and their habitats. 

The tree cards may be copied onto card stock, cut on the dotted line and/ or laminated. 
Additional information and drawings of leaf or tree details may be recorded on the back 
of each card. Pressed leaves or needles may be attached to the back of each card with 
clear pastic contact paper. 

Tree cards may be used for other extensions-classification, identification and science 
activities, as well as art and language arts projects. 
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Subalpine Fir 
Abies lasiocarpa 

Range: E. Alaska, along mountain ranges to S. New Mexico; 2000-12000. 

Habitat: Best on deep, moist, open soils of high mountain valleys, but common on 
exposed sites at timberline. associates include Engelmann spruce, mountain hemlock, 
white pine, alpine larch, and Douglas fir at lower levels. Shade tolerant 

Description: Readily identified by its narrow, spire-like form, but may form krum-
mholz on exposed sites. Blue-green needles are 1-1 3/4" long, flat, with stomata on 
both surfaces, crowding the upper side of the twig. The cylindrical, purple cones are 
2-4" long, velvety, with braids shorter than scales. The ashy-gray bark is smooth and 
chalky when young, furrowed, and scaly on old trees. 

General: Subalpine fir has the greatest geographic range of any North American fir. 
While most subalpine trees are flexible in order to bear snow loads, this species' short, 
stiff branches and thick foliage shed the snow. A slow grower, few of its seeds are 
viable; it relies upon layering to increase its numbers. 

Height 80-115' Diameter: 20-25" 
Age at maturity: 250 + yrs. 

Western Larch 
Larix occidentalis 

Range: SE. British Columbia to central Oregon, Idaho, 
and W. Montana; 2000-7000'. 

Habitat: Best on deep, moist, porous soils in high valleys and slopes 
of northern exposure. Common in pure stands, also with Douglas-fir, 
western white pine, and lodgepole pine. Shade intolerant-
Description: Long, clear trunk with a short, open, pyramidal crown. 
Distinctive light, lustrous green foliage in summer. Needles deciduous, 
short (1-2), rigid and sharp, 3-angled, in bunches of 20-40. The cones, 
purplish-red to brown, are 1-1 1/2" long, with papery, reflexed scales, 
bracts longer than scales. The bark is 4-6" thick, reddish-brown, 
broken into irregular diamond or zig-zag patches. 

General: Western larch, with its thick bark and prolific seeding is the 
first to invade many bumed-out areas, and will rapidly outgrow other 
species for 10-20 years. Its shade intolerance means that it will , 
however, be replaced eventually by other species unless fire returns. 

Height 165' Diameter 55" 
Age at maturity; 700+ years 

1 
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White Fir 
Abies concolor 

Range: Cascades of S. Oregon through Sierra Nevada range into Mexico, in the 
Rocky Mountains from S. Idaho to Arizona and New Mexico, 2000-11,000'. 
Habitat: Mostly on deep, moist, well-drained slopes& beaches with a northerly 
exposure, but needs less moisture than other western firs; found on thin soils to 
nearly barren rock. Shade tolerant, found with Douglas-fir and close cousin to 
grand fir, with which it hybridizes. 
Description: Distinctive "Christmas-tree" shape with branches occurring nearly 
to the ground. Needles 2-3" long, silvery blue-green, flattened, roughly 2-
ranked. Cones are erect, 3-5", oblong, olive to purple, with bracts shorter than 
scales. Smooth, ashy-gray young bark becomes thick, irregularly furrowed with 
flattened ridges. 
General: This handsome tree is often used as an ornamental. It is often host to 
fir dwarf misdetoe, which will cause it severe damage and deformation, and to 
the fir engraver beetle, which inflicts heavy damage in some areas. 

Height: 130-180' 
Age at maturity: 300 + yrs. 

Diameter: 40-60" 

Grand Fir 
Abies grandis 

Range: Coastal from lower British Columbia to northern California, inland to 
Washington and Oregon Cascades, and in the Rockies from lower B.C. to 
central Idaho; Sea level to 7000'. 
Habitat: Most common on deep, moist alluvial soils in gulches, along streams, 
and on gende slopes. In limited pure stands, but more common mixed with Sitka 
spruce, Pacific silver fir, other western confers, bigleaf maple, and black cotton
wood. Fairly shade tolerant 
Description: A long, clean stem leads to a narrow, domelike crown. Needles 
are yellow-green above, silvery below, 1/2-2" long, flat, blunt, or notched at the 
tip, distinctly 2-ranked. Cones are 2-4", cylindrical, yellow-green, with bracts 
shorter than the scales; cones found on topmost branches only, growing erect 
Bark is smooth, ash-brown with chalky patches on young stems, thick, ridged 
and furrowed on older ones. 
General: Though more shade tolerant than Douglas-fir, it is more sensitive to 
temperature extremes and drought Thus it replaces Douglas-fir as climax 
species only in Southern ranges of milder temperature and adequate moisture. 
Once the tallest of the silver firs, exceeding 300 feet none so large remain 
today. The bruised needles give a strong scent of oranges. 

Height 130-200' 
Age at maturity: 300 +yrs. 

Diameter: 30-50" dia. 
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Ponderosa Pine 
Pinus ponderosa 

Range: Widely ranging from central British Columbia, throughout mountains, valleys 
and plains to central Mexico; sea level to 10,000'. 

Habitat: Best on relatively moist, well-drained slopes, but found on any soil, with 
annual rainfalls from less than 10 to over 100 inches. Intolerant of shade. Common in 
pure stands or mixed with many different conifers. 

Description: Tall, straight, often clear-stemmed for 1/2 or more of total length. Short, 
open, rather irregular crown. Needles long (5-11"), dark yellow-green, in bunches of 3 
or 2 and 3 on the same branch, forming tufts near the ends of the branch. 3-6" long 
cones, oval, have sharp spines at the tips of the scales. Bark is brown to reddish, scaly, 
and broken into plates by irregular fissures. 

General: The most important pine in western North America, second in the U.S. only 
to Douglas-fir in production of lumber by species. Young specimens growing in the 
open may be very busy, the crown extending to the ground, with dark brown or black 
bark, deeply furrowed. These "bull" pines were once considered a separate species. 

Height 100-165' 
Age at maturity: 600 + yrs. 

Diameter: 30-50" dia. 

Lodgepole Pine 
Pinus contorta var. murrayana 

Range: Central B.C. to central California along Cascades, Blue, and Sierra Nevada 
mountains; 1,500 to 11,500'. 

Habitat: Best on moist but well-drained sandy or gravelly loom, but found on wide 
range of soil types in a variety of environments: from cold, soggy basins to porous, 
drought-ridden ridges. Intolerant of shade, it associates with Douglas-fir and western 
larch at lower levels, Englemann spruce and alpine fir at higher elevations; most 
often in pine stands. 

Description: A slim tree with a cylindrical trunk, it has a short, narrow, open 
crown. Needles 1-3" long, in 2's, yellow-green, often twisted. Cones are 3/4-2" long, 
ovoid, symmetrical (not lopsided), and open at maturity. Bark is thin (1/4"), orange-
brown to gray, in thin, loose scales. 
General: Lodgepoles are climax species only where conditions are too poor to 
allow other conifers to grow. They are often the first to colonize burned-out areas, 
though in the Cascades they do not depend on fire to open their cones as do the 
Rocky Mountain latifolia subspecies. The native populations prized the lodgepole 
for making tipi supports and travois poles. This species is the only western pine with 
needles in bundles of 2. See also shore pine. 
Height 80-115' Diameter: 20" 
Age at maturity: 250 + yrs 
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Shore Pine 
Pinus contorta var. contorta 

Range: Coastal from S. E. Alaska to N. California, sea level to 
1,500'. 

Habitat: Found on a wide variety of sites, from bog's to dry, 
sandy or gravelly sites. Intolerant of shade. Associates with 
western white pine, western redcedar, and Sitka spruce. Often in 
pure stands. 

Description: See lodgepole pine. Chief difference in form: short, 
often contorted bole with dense, irregular crown of twisted 
branches. 

General: One of the first species to invade peat bogs, it will grow 
a persistent taproot, even in such moist areas. Its wide-spread root 
system, in addition to this taproot, helps stabilize the soil. See also 
lodgepole pine. 

Height: 25-30' Diameter: 12-18" 
Age at maturity: 250 + yrs. 

Western White Pine 
Pinus monticola 

Range: Coastal in S. British Columbia and Washington, along Cascades and 
Coastal Ranges to Sierra Nevada in S. California, Selkirks & Rockies from S. 
British Columbia to central Idaho and W. Montana; sea level to 10,000'. 

Habitat: Best on rich, porous sods in moist valleys and middle and upper 
slopes and flats of northern exposure. Fairly shade-tolerant, it forms pure 
stands, but often associates with Douglas-fir, ponderosa pine, western larch 
and others. 

Description: With a clean, cylindrical trunk, this slender trees 
usually has a narrow, somewhat open crown. Blue-green needles are 2-4" 
long, bunched in 5's, slender and flexible. Cone 5-15" long, spineless, curv
ing and flexible. Bark is grayish-purple, deeply-fissured to form rectangular 
blocks; smooth gray green on young trees. 

General: The western white pine is highly vulnerable to fire, 
and is frequendy damaged by bark beedes and white pine blister root, a 
fungal infection. This mountain tree requires abundant moisture and grows 
well in the peat bogs of the Puget Sound basin. 

Height 200' 
Age at maturity: 400 + yrs 

Diameter: 45" 
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Black Cottonwood 
Populus trichocarpa 

Range: Coastal from Kodiak Is., Alaska to N. California, inland to 
Alberta, W. Montana, and N. Idaho; along Sierra Nevada to S. California, 
and scattered mountain tip areas in Nevada, Utah and Wyoming. 

Habitat: Best on moist, sandy or gravelly soils;common on newly-
formed river bars. Associates with willow, maples, red alder, and various 
conifers. Intolerant of shade. 

Description: The long stem is often clear for 1/3-1/2 the total height, with a 
narrow, cylindrical, round-topped crown. The dark-green leaves, 5-6" long, tapers 
to a point from a broadly rounded base, have small, rounded marginal teeth, and are light 
green or silvery-white below. Flowers are 1-3" long, in dense catkins. Fruit are 1/2", 3-
valved, hairy capsules. The bark, gray to grayish-brown, is deeply furrowed in older speci
mens. 

General: The tallest broadleaf tree in the Northwest, the black cottonwood is a fast-growing 
species often planted for windbreak purposes around orchards and for shade near homes and 
streets. When released, the seeds form the familiar "summer snow," carried on the wind by 
their cottony filaments. The deep, spreading roots stabilize river bars and gravelly banks. 

Height: 80-115' 
Age at maturity: 200 + yrs. 

Diameter: 30-35" 

Noble Fir 
Abies procera 

Range: Cascades of Washington and Oregon, a few peaks in the coastal mountains, and 
just into N. California in the Siskiyou range; mostly 2000-5000'. 

Habitat: Prefers deep, moist, cool soil, though grows well on thin, rocky soils if mois
ture is abundant. Highly intolerant of shade, depends on fires or slides to create opportu
nities for establishment. Found with Pacific silver fir, Douglas-fir, western hemlock, and 
others. 

Description: Mature trees have a long, clear stem with a domelike crown, likely to 
have a broken top. Needles 1-1 l/4"long, stiff, sharp, blue-green, crowded toward upper 
side of twig; 2 white bands on both upper and lower surfaces. Cones 
4-6" long, cylindrical, with olive-brown to purple, strongly-reflexed bracts which com
pletely cover the cone; cones erect on branch. Gray bark is smooth, with resin blisters, 
broken into rectangular plates in older trees. 

General: Largest and longest-lived of the true firs, it is confined to a relatively small 
range. It is intolerant of shade highly vulnerable to fire damage, and has a low repro
ductive rate. Hence it is usually found singly or in small groups among other conifers. 

Height 150-230' 
Age at maturity: 400 + yrs. 

Diameter: 35-60" 
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Pacific Silver Fir 
Abies amabilis 

Range: Coastal areas and islands from extreme S. Alaska to B. C. lower 
mainland, Olympics and Cascades of WA and OR; sea level to 5,000'. 

Habitat: Most abundant on deep, moist soils on slopes of southern and 
western exposure, growing on a variety of soil types. Highly shade-tolerant, 
occurs with western hemlock, western redcedar, and Douglas-fir at lower 
altitudes, mountain hemlock and Alaska-cedar at higher levels. 

Description: Tall, with fairly open foliage, distinguished by a narrow, spire
like crown. Needles 3/4-1 1/4" long shiny dark green above, silvery white 
below, crowded toward upper side of twig, notched or pointed at apex. Cones 
3 1/2-6" long, deep purple, barrel-shaped, erect on branch. Smooth, ashy-gray 
bark with resin blisters. 

General: This tolerant tree is a climax species on upper mountain slopes of 
the Olympics and Cascades. Its slow growth and relatively low reproductive 
rate are offset by its tolerance to shade and cold, harsh conditions. Its seeds are 
among the favorite foods of Douglas' squirrel. 

Height 150-180' 
Age at maturity: 400 +yrs. 

Diameter: 35-45" 

Red Alder 
Alnus rubra 

Range: Along the Pacific coast from S. E. Alaska to S. California; from sea 
level to 5,000'. 
Habitat: Prefers rich, loamy bottom lands, slopes, and beaches, but tolerant 
of rocky sods. Common along streams, roads, clearcuts, burned-out areas, and 
other open places. Often found with black cottonwood, Oregon ash, bigleaf 
and vine maples. Intolerant of shade. 
Description: In dense stands, a tall narrow tree with a dome-like crown of 
numerous small branches which droop at the ends. Dark green, elliptical 
leaves, 3-6" long x 1 1/2-3" wide, doubly serrated, lighdy green below with 
rusty hairs. Flowers form 2-3" long, narrow, tightly-packed catkins, dark red-
brown. Fruit are small (1 1/2) woody cones ("strobdes") clustered on stiff 
stems. Thin, grayish bark fairly smooth, covered by warty excrescences. 
General: Red alder derives its name from its wood; it turns from white to 
brilliant red when exposed to air. This important serai species improves the 
sod in two ways: by building up a human layer on the forest floor, and by in
creasing the nitrogen level through its nitrogen-fixing root nodules. The most 
common deciduous tree of the coastal forest region, it was prized by the 
native peoples as good carving material (carved green), and made excellent 
food storage and serving vessels, since the wood imparted no flavor on the 
food. 
Height 100-130' Diameter. 22-30" dia 
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Bigleaf Maple 
Acer macrophyllum 

Range: Pacific coast region from Alaska (lat. 55' N.) to 
Mexican border, sea level to 6,000'. 

Habitat: Best on deep, moist, open, alluvial soils of river 
bottoms and valleys. Usually in small groves, often associat
ing with Douglas-fir, western redcedar, western hemlock, 
red alder, black cottonwood, and others. Shade tolerant. 

Description: Crown rather narrow in forest conditions,with a 
clear stem for 1/2-2/3" its length. In more open areas, multiple 
ascending branches lower on the stem creating a broader crown. 
Leaves 8-12" diameter, 5-lobed, with smooth edges. Fragrant 
yellow flowers in hanging racemes; fruit 1/2-2" long, in winged 
pairs, yellow-brown and hairy. Gray-brown bark light on younger 
stems, dark and furrowed on old ones. 

General: The largest leaf of any maple, this species is second only to red 
alder as the most abundant deciduous tree on the Pacific coast. This tree 
is an important member of the Olympic rain forest Its spreading branchesare 
draped with mosses and clubmosses, with nooks and crannies providing habitat 
for epiphytic licorice ferns. Its sometimes twisted stem is prized by makers of fancy-grain furniture. 
Height 50' Diameter: 20" Age at maturity: 300+ years 

Bigleaf maple illustration by Ramona Hammerly, 
from Northwest Trees by SJ7. Arno published by OK 
Mountaineers 1977. 

Alaska-cedar 
Chamaecyparis nootkatensis 

Range: Coastal areas from near Anchorage, AK to lower British Columbia, the Olympics and 
Cascades of WA and OR; sea level to 3,000' in AK & BC; 2,500-7500' in WA & OR. 

Habitat: Requires abundant soil and atmospheric moisture year-round. Abundant on 
northerly slopes, cool, damp ravines, and coastal islands. Associates include Sitka spruce, 
Pacific silver fir and mountain hemlock. Shade tolerant. 

Description: Often-buttressed stem may be clear for 1/2 its length. Branches droop to 
give tree a "weeping" look, open, narrow-pyramidal crown. The flattened, scale-like 
leaves resemble western redcedar, except that they terminate in sharp, flaring points. 
Cones 1/4-1/2" diameter, rounded, reddish-brown, with 4-6 bossed scales. Bark is thin, 
ashy-brown, fissured into floaking strips. 

General: Less tolerant of shade than its associates, it nevertheless usually oudasts 
them, and can thrive in poor habitats such as swampy areas, thin mineral soils over 
bedrock, and rocky outcrops near timberline. At higher altitudes it will form krum
mholz where rock fissures allow its roots access to deep reservoirs of moisture. Not 
a true cedar, but a member of the cypress family. 
Height 100 - 130" Diameter 40-60" 
Age at maturity: 100+ years 
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Western redcedar 
Thuja plicata 

Range: S. E. Alaska to N. California along the coast and central B. C. to central 
Idaho on western slopes; sea level to 4,000' coastal, 2,000-4,000' inland. 

Habitat: Found on moist flats and slopes, river bottoms, and bogs; avoids dry 
soils. Best with 60-120" precipitation/yr. More shade tolerant than any of its 
lowland companions save western hemlock, its most common associate. 

Description: Tall and straight, with a widely-flared base and fluted stem. The 
distinctive leaves are flattened and scale-like, in opposing pairs, forming long, 
drooping floral sprays. Tiny (1/2") cones at tips of upper branches have 6 pairs 
of soft, spine-tipped scales. Stringy, thin bark is cinnamon-brown to gray. 
General: Vulnerable to fire and producing few successful seedlings each year, 
the species great longevity nevertheless ensures its abundance. The single most 
useful tree to native Americans, its wood became canoes, totem poles, tools, and 
lumber. Its bark was woven into baskets, nets, and fabric for clothing. Various 
tonics and medicines were made from different parts of the tree. The wood is 
straight-grained and highly rot-resistant, and is the most common shingle 
material in North America. Not a true cedar, it is a member of the cypress 
famdy. 

Height: 200+ ' Diameter: 60-120" 
Age at maturity: 1,000 + yrs. 

Douglas-fir 
Pseudotsuga menziessi 

Range: Coastal areas and western mountain slopes from central British Columbia to 
central California; Sea level to 6,000'. 

Habitat: Found on a variety of soils, but best on deep, well-drained porous loams, with 
plenty of sod and atmospheric moisture. Shade intolerant, it reproduces only in drier, 
open stands. Most commonly associated with western hemlock, western redcedar, and 
other conifers. 

Description: In older tree, a rounded or flat-top, with upswept branches. Needles 3/ 
4-1 1/4" long, blue-green, flattened, with blunt to pointed tips, radiating around the 
twig. The 3-4" cones, oblong ovoid in shapes, have distinctive 3-pointed bracts. 
Mature trees have extremely thick (6-24"), deeply-fissured, reddish-brown bark. 
General: Second largest tree in N. America (next to giant sequoia). This large tree 
characterizes old-growth forests in the Northwest, and is largely responsible for the 
settlement of the area; it is the single most important commercial species in N. Amer
ica. Its thick bark gives it protection from fire, and its prolific seed production ensures 
that wherever you find one Douglas-fir, you are sure to find hundreds more. See also 
Rocky Mountain Douglas-fir. 

Height 230-260' Diameter: 60-90" dia. Age at maturity: 750+ years 
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Western Hemlock 
Tsuga heterophylla 

Range: Kenai Peninsula in Alaska along coastal slopes to N. California, 
inland to Cascades in WA and OR, and along Selkirks of BC to central 
Idaho; Sea level to 7,000'. 
Habitat: Does best on moist, porous soils on flats or lower slopes of 
mountains. Though tolerant to wide variety of conditions, prefers 
>70"precipitadon/yr. Extremely shade-tolerant, it often takes over stands 
of Douglas-fir to form pure groves. 
Description: Recognized from afar by the drooping terminal leader it is 
narrow and pyramidal in shape, often with half the trunk clear. Dark 
green needles are soft, blunt, and short (21"), with a deep groove above 
and 2 light bands of stomata below; needles grow in one plane. Cones are 
3/4-1" long, ovoid, light brown, with soft scales. Moderately thick bark 
separated by deep fissures into flat, brown plateaus connected by narrow 
cross-ridges. 
General: The tallest hemlock in North America, its shade tolerance 
would allow it to cover vast areas in pure stands were it not for natural 
disasters providing opportunities for other species. Frequendy found 
growing astride nurse logs in straight rows. It is an important lumber and 
pulp species in the NW. 

Height: 165-215' 
Age 400+ years 

Diameter: 35-50" dia 

Rocky Mountain Douglas-fir 
Pseudotsuga menziessii var. glauca 

Range: Selkirks and Rocky Mountains from central British 
Columbia to N. Mexico; 4,000-10,000'. 

Habitat: Most abundant on moist, weU-drained sites, but highly 
tolerant of drier conditions, often occurring in arid areas with pon
derosa pine. Also commonly found with grand fir and western larch, 
it is more shade tolerant than any of these, thus often being a climax 
species. 
Description: See Douglas-fir. Typically smaller, more pyramidal in 
shape. Chief botanical difference in cones: shorter (3") with 
strongly-reflexed, upward-bending bracts. 

General: Much more resistant to cold, dry condition than its 
coastal cousin. There also occurs a confusing, "intermediate" form 
in some areas of B.C. Not a true fir at all, Douglas-fir has been 
called throughout the years a spruce, hemlock, true fir, and even 
pine. 

Height 80-120' 
Age: 500 + yrs. 

Diameter: 40-60" dia. 
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Mountain Hemlock 
Tsuga mertensiana 

Range: S. Alaska south along coast ranges, Olympics and Cascades through 
Oregon, along Sierra Nevada to central CA, and from Selkirks to N. Idaho and W. 
Montana; Sea level to 10,000'. 

Habitat: Best on moist soils of northerly exposure, but found in a wide range of 
conditions: mountain ridges, meadows, canyons, rocky slopes, etc. Shade tolerant, 
though not so much as Pacific silver fir. 

Description: A wide range of growth forms occur, from tall and slender to a low, 
spreading shrub. Needles grow all around the twig; 3/4" long, they are blue-green, 
blunt, covered by stomata. Cones 1-4", blue-green to purple, strongly reflexed after 
shedding seed, with thick, woody scales. Bark reddish brown with deep fissures. 

General: This hardy species often forms low tree islands in windswept meadows, 
paving the way for the less hardy Pacific silver fir. Its branches are extremely 
flexible, allowing it to bear heavy snow and wind loads without breaking. It will 
spring back to an upright posture when the snows melt, after having been bent 
double by the burden all winter long. 

Height: 80-115' 
Average: 400 +yrs. 

Diameter: 30-40" dia. 

Englemann Spruce 
Picea engelmannii 

Range: Cascade and Rocky Mountains from central British Columbia to S. 
New Mexico; 1500-12,000'. 

Habitat: Prefers deep, moist, open soils such as found in stream bottoms or 
high basins where snow melt provides constant moisture. Shade tolerant, it is 
often found in pure stands, though also commonly associated with subalpine fir. 

Description: Long straight stem, with a narrow, dense crown. In open areas, 
branches will occur to ground level. Distinguished from other western conifers 
by its short (1") 4-sided needles, blue-green and flexible, angling toward tip of 
twig. Unpleasant smell when crushed. Cones 1-2 1/2" long ovoid-oblong, 
reddish to light brown with thin, broken into purplish or reddish, loosely-
attached scales. 

General: In closed stands, there is usually a heavy understory, it is able to bear 
heavy snow and wind loads without breaking. It will spring back to an upright 
posture when the snows melt, after having been bent double by the burden all 
winter long. 

Height 150-165' Diameter: 40+" Age at maturity: 500+years 
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Sitka Spruce 
Picea Sitchensis 

Range: Coastal areas from N. California to S. Central Alaska, from 
sea level to 4,000 feet. 
Habitat: Normally restricted to coastal fog belt, though found 60 + mi. 
inland along major rivers. Prefers deep, moist loams, though is often 
first to invade open, recendy exposed ground following slides or 
floods. Shade tolerant. Usuady found with western hemlock, as well as 
Douglas-fir, western red cedar, and others. 
Description: Long, tapering form with moderately clear stem; open 
crown. Flattened, sharp, stiff needles, bright yellow-green above, 
bluish-white below; at right angles to twig, 1/2-1 1/8". Cones droop 
from dps of twigs; 24" long, reddish-brown and cylindrical, with stiff, 
papery scales. Bark thin (<1"), reddish-brown to silvery-gray with 
large, easily-detached scales. 
General: The largest, fastest-growing spruce in the world. Its wood is 
light and attractive, though not strong, used in musical instruments and 
interior finishings. Resistant to salt spray, it is common on coastal 
headlands, often forming a buffer zone to protect less hardy species. 

Height 230-250' 
Age: 800 +yrs. 

Diameter: 70-90" dia. 

Whitebark Pine 
Pinus albicaulis 

Range: High elevations of central British Columbia. South to 
central California in the Sierra Nevada, through Alberta to N. W. 
Wyoming, 5,000-12,000'. 
Habitat: Found on areas of moderate to scant precipitation. 
Associates with alpine larch, subalpine fir, and mountain 
hemlock. 
Description: A bushy tree, with a rapidly-tapering bole support
ing a crown of long, willowy limbs, or a krummholz form, 
sometimes barely a foot high. Thick,s tiff, yellow-green needles 
(1 1/2-2 1/2") in clusters of 5, toward the end of the twig. Cones 
1-3" long, purplish-brown, nearly round, scales with blunt trian
gular tips.Thin bark is smooth, gray-brown, scaly at the base. 
General: The tree oozes pitch, which keeps the branches ex
tremely flexible, preventing damage under high snow and wind 
loads. Unlike all other North American pines, its cones disinte
grate on the tree, like fir cones, rather than falling first The 
large, sweet seeds are a favorite food of Clark's nutcracker, and 
were eaten by native peoples. 
Height 30-50' Diameter: 12-24" dia. 
Age: 700 + yrs. 
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Subalpine Larch 
Larix lyallii 

Range: S. British Columbia and Alberta, Cascades of Washington, areas of 
Idaho and N. W. Montana; 5,000-8,000'. 

Habitat: Occurs in high mountain meadows and rocky outcrops, constitut
ing the highest, coldest, most exposed timberline species. Intolerant to shade. 
Associates with whitebark pine, mountain hemlock, and subalpine fir. 

Description: Straight-stemmed, with crooked, often pendulous branches 
and an irregular crown. Deciduous, 1" needles are stiff, blue-green, 4-angled, 
and grow in bundles. Cones are purplish, 2" long, erect, with long-tipped 
bracts. 

General: The two larches in our area (see also western larch) are the only 
deciduous conifers in the Northwest. The alpine larch is a timberline 
pioneer, creating new stands in harsh areas that allow other, less hardy 
species to become established. Most cones are killed by frost and very few 
viable seeds ever become established; it does not spread by layering. 
Nonetheless, its long life gives ample time for a few seedlings to survive. 

Height 40-50' Diameter: 12-20" 
Age at maturity : 700 + yrs. 

Pacific Yew 
Taxus brevifolia 

Range: S.E. Alaska to central California Parts of Idaho and 
northern Rocky Mountains 
Habitat: Occupies diverse habitats, requires shade. Grows as 
scattered trees in coastal lowlands, in mountain canyons, 
beneath the canopy of western hemlock and Douglas-fir, or at 
higher elevations, Pacific silver fir. West of the Cascades, 
shrubby yews sometimes occupy dry rocky sites and avalanche 
chute. 
Description: Form varies gready with habitat Stout open-
growing trees with stubby limbs; looks like a bush in some 
instances. Distinctive foliage consists of flat two-ranked 
needles about 2/3" in length, deep yellow-green on top and 
pale green underneath. Slender points at tips, not sharp. 
Bright red, pea-sized fruit 
General: Northwest Indians used the fine-grained, heavy, 
hard, and strong wood for harpoons, bows, 
canoe paddles, and eating utensils. Long-lived and slow 
growing, the tree lives for several hundreds of years. Bark of 
the Pacific Yew is currendy being researched, as it may be a 
cure for certain types of cancer. 

Height up to 60' Diameter: 4-6" 
Age at maturity: 500+ yrs. 
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STUMPED? 

SUBJECT: 
SKILL: 
DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

Science 
Observation, inference 
One hour 
3-4 students per rotten log or stump 
Field trip to forest environment 

OBJECTIVE: 
The student should be able to infer by observation and discussion the role of rotting logs 
or stumps in the forest environment 

MATERIALS: 
Site with nurse log, rotting log, standing snag or stump 
hand lenses 
clipboards 
Activity sheet (one per student) 
pencil 

ACTIVITY: 
1. Find a rotten stump, log, or snag and pose these questions for introductory discussion: 

A. What might this stump tell us about past events? 
B. Where might the rest of the tree be? 
C. What kind of tree do you think this was when it was riving? 
(Look at the remains of bark and wood in comparison to the 
surrounding trees.) 
D. How do you think this tree may have died? 
E. How old was it when it died? How might you find out? 

*As students prepare to investigate the rotting log, emphasize that they should not tear it 
apart, but instead gently probe and examine it. This is a mini-ecosystem that has a life of 
its own and shouldn't be destroyed. 

2. Using the Activity Sheet, students each record in the "PLANT LIFE ON A ROTTING 
LOG CHART" evidence of plants living on or in the log: (ferns, lichens, mosses, fungi, 
broadleaf, or coniferous plants).Have them draaw what they see. Ask the following 
questions: 

A. What do plants need to grow? 
B. How do plants get these things from the log? 
C. Why do we call rotten logs "nurse logs?" 
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3 . Using the Activity Sheet, students each record in the "ANIMAL LIFE ON A ROT
TING LOG CHART" evidence of animal life in or on the log. have studenrts draw whaat 
they see. Ask the following questions: 

A. What do animals need to live? 
B. How do animals get these things from the log? 
C. What will the log eventually become? 
D. What things help to decay the log? 

4. Discuss the following questions: 
A. How does this log help create soil? 
B. How does this log hold water? 
C. How does this log help new plants to grow in the plant 

community? 
D. How does this log illustrate the principle that matter is neither created nor 

destroyed, but only changed from one form into another? 
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LIFE ON A ROTTING LOG 

Name of plant Location Effect on log Benefit to forest community 

Name of animal Location Effect on log Benefit to forest community 
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ALPINE PLANT ADAPTION INFORMATION SHEET 

The climate near timberline is characterized by short, cool growing seasons and long, 
snowy winters. In fact, snow flurries may come at any time during the year. Patches of 
snow last well into the summer, even below timberline. 

Several factors discourage plant growth at these elevations. The short growing season 
alone hampers the formation of lush vegetation, for there simply is not enough time for 
plants to attain extensive vegetative growth before the fall snows begin. Soil development 
is slow, there being little or no vegetative cover to break down the bedrock or form 
humus. So the soil remains rocky and porous, unable to store water, a factor that again 
limits plant growth. In addition, alternate freezing and thawing makes the soil unstable. 
Even after a plant has begun to grow, a rockslide may uproot it 

Wind velocity increases with elevation and strong constant winds intensify the problems 
of soil development and adverse climate. Plants at high elevations must not only be able 
to absorb and store water when it is available, but must then avoid desiccation from the 
evaporative winds. 

Cold, unstable soil, wind and lack of water combine to create a brutal environment. 
Alpine plants have developed both physiological and morphological means of adapting to 
their surroundings. A few of the latter are listed below. 

G R O W T H S H A P E Many alpine plants are extremely small~they grow slowly, per
haps only inches a year, storing up manufactured food in their roots and stems. The low, 
matted form helps avoid the drying winds, since the friction caused by the earth itself 
tends to slow wind close to the ground. Cracks, crevices, and hollows also provide a low-
growing plant with protection. The compact, ball-like form reduces the effect of the wind 
and cold. The wind is dissipated within a grove of trees. Such is the case also with a 
spreading phlox, small lupine, or other ground hugging plants that grow in dense mats. 
Outer leaves protect the inner growth. The dense foliage becomes a heat trap, too, absorb
ing the sun's warmth much more efficiently than could a single-stalked plant. The added 
heat helps speed the plant's growth. 

P E R E N N I A L F O R M Many plants avoid cold simply by being dormant most of the 
year. Very few mountain plants are annuals (plants only living one year, depending on 
seeds to re-establish them the next year). The growing season is not long enough to allow 
seeds to sprout, and the plant to grow, produce flowers, and bear seeds. Most alpine 
plants become dormant during the winter, sometimes waiting several seasons to produce 
flowers. These plants are called perennials. 

R O O T S Since very little moisture is available in mountain soil once the snow melt-
water has been used up, plants produce extensive root systems. The longer the roots, the 
better is the chance of encountering water. They also serve as storage organs. Polygonum 
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newberryi is only six inches tall. But it has tubers extending two feet below the ground, 
and small roots reaching even farther. By the end of the summer, the stems dry up and 
blow away. Protected underground, the roots remain and contain enough stored food to 
send up new shoots the following spring. Large roots, in addition, help secure a plant on a 
slope of loose rock, where winds and rolling stones would dislodge a shallow-rooted 
plant. 

LEAVES A great deal of water is lost from leaf surfaces. When roots have an adequate 
supply of water, this is no problem. But in the alpine region a plant must curtail its water 
loss if it is to survive. Most leaves are very small, reducing the surface-to-volume ratio. 
Many leaves are thick and have waxy coverings, which retard evaporation from their 
surfaces. Other have fuzzy or hairy coverings, which retard evaporation and cut the force 
of the drying winds. Evergreen leaves can also be valuable to plant. Not only do they 
have thick cuticles covering them, but are also an advantage for a short growing season. 
It is much more economical to use a set of leaves for more than one season. 

( from Wildflowers 1: The Cascades by Elizabeth Horn, Touchstone Press, 1972.) 
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W E A T H E R O R N O T , W E ' L L S U R V I V E ! 

DURATION OF ACTIVITY: 

SUBJECT: 
SKILL: 

GROUP SIZE: 
SETTING: 

Science 
Hypothesizing, observing, measuring, collec
tion, graphing, journal keeping, inferring 
Two class periods, Monday - Friday, daily journal 
entries over 2-4 weeks 
Class, divided into small groups 
Classroom 

OBJECTIVES: 
1. Students will identify 5 environmental factors and hypothesize about how each affects 
plant growth. 
2. Students will care for their plants and will record daily observations, measure and chart 
plant growth. 
3. Students will compare results and understand the concept of "limiting factors." 
4. Students will begin to see that plants are adapted to survive in their environment. 

MATERIALS: 
plants: 10 bean and 10 succulent plants 
journals growth chart 
rulers 
"Factors": light, fan, 2 large plastic bags, potting soil and vermiculite (available from 
gardening store) 

access to closet, refrigerator, and heater vent 

ACTIVITY: 
This activity visibly demonstrates different climatic factors that affect plant growth, with 
an emphasis on the alpine environment. Two different types of plants are used for the 
activity, one common to the lowland environment (beans) and one common to the alpine 
environment (succulents). Students will become aware of the concept of limiting factors 
and that plants are adapted to survive in their local environment. 
In order to recreate a variety of environmental conditions inside the classroom, a number 
of stations will be set up. Each station will have an experiment which will control one 
environmental factor. A pair (or small group) of students will be responsible for their 
station. They will care for their plants and wtil measure growth and record observations 
daily. At the end of a week (or when effects are visible), the class will regroup to com
pare findings, discuss the limiting environmental factors on the growth of plants, and 
begin to see how plants are adapted for their unique environment. 

Preparation: 
Find, buy, or grow plants to uniform size and healthiness. Set up stations. Prepare charts 
for recording plant growth (one chart for each group). 
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Procedure: 
Introduce the concept of climatic factors. With students, identify five factors (light, wind, 
nutrients, moisture, temperature). Then describe the unique characteristics of the alpine 
environment (low light, high winds, poor nutrients, low moisture, snow possibly year 
around, cold temperatures). 

Review what plants need in order to grow: sunlight, water, carbon dioxide and nutrients. 

Identify visible differences between the two types of plants: the thickness and shape of 
the leaves, size, roots, and form of plants. Ask students to hypothesize what will happen 
to each type of plant at each of the stations, with reasons to support their hypotheses. 

Start journals and explain the method of measuring growth and recording observations 
(color changes? wilting? new growth?). Instruct students how to care for their plants (see 
sheet titled "Stations"). 

Compare findings after one week (or when effects are visible). Which beans survived? 
Which beans thrived? Which beans died? Which succulent plants survived, thrived, or 
died? Why did one plant grow well and another didn't? Why do bean plants grow well in 
an environment of high moisture, rich soil and enough sun? Why do succulent plant do 
well in the desert and alpine environments? Why don't they do well in our gardens? 

Discuss the structural adaptations of plants that enable them to withstand extreme cli
matic conditions. (See "Alpine Adaptations: Plants lesson plan). 

VARIATION: 

Experiment growing the plants using different environmental factors. 

EXTENSIONS: 
1. Discuss the effects of: seasonal cycles, erosion, storms, snow, 

avalanches, acid rain, and volcanic eruptions. 
2. Look at the zonation of mountains and consider variations in climatic factors in 

each zone. 
3. Take photographs during the week and put together an informational bulletin 

board. 
4. Discuss the effects of these climatic factors on animals. 
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EFFECT OF CLIMATIC FACTORS ON PLANT LIFE 
AT SEA LEVEL AND IN THE ALPINE ENVIRONMENT* 

Light With too little light, plants can't photosynthesize. Too 
much light may bum plants. 

Moisture Too little moisture dries plants out; too much 
drowns roots. 

Temperature Too cold and plants can't grow; growing season is 
shortened. Too hot and plants wilt. Freezing 
and thawing break up soil structure. 

Nutrients Too little and plants don't grow well; 
too much and they grow abnormally. 

Winds Too little wind causes no problem; too much wind 
can uproot plants, dry them out and distort the 
shape and form. 

*NOTE: Alpine plants can be quite similar to desert plants in that they are both 
adapted for low moisture, low nutrients, and high wind conditions. 
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STATIONS FOR "WEATHER" OR NOT WE'LL SURVIVE 

Set up ten stations to simulate a "high" and "low" extreme for each of the five climatic 
factors. 

Place one succulent and one bean plant at each of the ten stations. The "low wind" sta
tions will serve as the control. 

Station #1. 

Station #2. 

Station #3. 

Station #4. 

Station #5. 

Station #6. 

Station #7. 

Station #8. 

Station #9. 

Station #10. 

HIGH LIGHT: Place plants under a bright (but not hot) light 
bulb—fluorescent, if possible. 

LOW LIGHT: Place plants in a closet or box. 

HIGH MOISTURE: Place plants and pot in a plastic bag 
and keep moist. 

LOW MOISTURE: Keep plants dry, do not water. 

HIGH TEMPERATURE: Place plants over a heater vent. 

LOW TEMPERATURE: Place plants in refrigerator. 

HIGH NUTRIENTS: Pot plants in fertilized potting soil. 

LOW NUTRIENTS: Pot plants in vermiculite or sand. 

HIGH WINDS: Place plants by a fan. 

LOW WINDS: Place plants out of any draft 

Instruct the students to care for the plants uniformly, varying only the factor they are 
controlling (i.e. have them all water the plants on the same day with same amounts of 
water). 
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ALPINE PLANT ADAPTATIONS 

SUBJECT: 
SKILL: 
DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

Science 
Observing, comparing, creating 
2 class periods 
Class 
Classroom, fields near school 

OBJECTIVES: 
1. To understand how plants are adapted to their environment, both by structure and 
regeneration strategies. 
2. To compare neighborhood plants to alpine plants. 
3. To learn to read "clues" of plant structure to interpret adaptations to their environment. 
4. To understand plant survival strategies. 
5. To recognize several plants specific to the alpine ecosystem. 
6. To create a "fantasy plant" adapted for alpine conditions. 

MATERIALS: 
pictures of alpine and lowland plants, both flowers and trees 
materials for creating a "fantasy" plant (paper, cardboard, pipe cleaners, yarn, tissue 
paper, cotton balls, toothpicks, ribbon, glue, scissors, tape, etc.) 

ACTIVITY: 
After studying how climatic factors affect plant growth in the "Weather or Not" activity, 
one can begin to look at specific plants and see how both the structure of a plant and its 
regeneration strategy enable it to adapt to its environment. Students will observe plants 
around their school and become familiar with different structural characteristics. They 
will then compare these to plants of the alpine environment. As they become familiar 
with structural adaptations, they will be able to read "clues" from a plant to interpret its 
environmental conditions. 

Assimilating their understanding of plant adaptations to the environment, students will 
create "fantasy" plants adapted to the alpine environment. 

Review the five environmental conditions presented in the "Weather or Not" activity and 
the concept of limiting factors. 

Review how plants: 1. gather sunlight (leaves) 

DAY 1 

2. absorb water (roots) 
3. withstand winds (stem/trunk flexibility) 
4. disperse seed (see information sheet) 
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Go outside and take note of plants around the school and in what habitat they are grow
ing. Describe the characteristics of their structure (i.e. leaves, roots, shape, size, form) 
and how that enables them to grow well. 

Describe the environmental conditions of the alpine zone (high winds, cold temperatures, 
snow possible all year, little water, short growing season, unstable and porous soil), Look 
at the pictures of specific plants; look at how they are adapted for their extreme condi
tions. Compare to similar lowland plants noting structural similarities and difference. 

Compare plants from yet other environments (i.e. cactus, pickleweed, devil's club) and 
begin to read "clues" about the plant, interpreting the environmental conditions for which 
it is adapted (see Extensions). 

DAY 2 
Discuss seed dispersal method and the advantages of each (see "Alpine Plant Adaptation 
Information Sheet"). Introduce "perennial" and "annual" regeneration strategies, and the 
"cost" of each. Look at which strategies are used by alpine plants, and why. 

Have students choose a strategy for regeneration and design a "fantasy" plant adapted for 
the alpine environment. Ask them to share their creations and explain the plant's structure 
and their reasons for the design. 

EXTENSIONS: 
1. Compare plants of the tundra, wedands, rain forest, desert, and other 

environments, and read "clues" to interpret the environmental conditions for 
those plants. 

2. Go to an alpine area and observe plants in their ecosystem. 
3. Discuss the relationships of plants to animals. 
4. Illustrate an alpine plant, label structural parts and explain the adaptive advantage 

of each. 



MOUNTAIN WILDLIFE 

SUBJECT: 
SKILL: 
DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

Science, reading, writing 
Research, information gathering, 
2 weeks 
Any 
Classroom 

OBJECTIVES: 
1. Students will learn about the life history, habitat, status, population information, and 
other information pertaining to one species of animal which lives in the North Cascades 
mountains through research, audiovisual material, and interviews. 
2. Students will demonstrate their understanding of the animal by writing a fictional 
account revolving around its life and habitat. 

MATERIALS: 
Field guides to North Cascades animals, reference books 
encyclopedias 
journal articles on several animals of the mountains. 
Films and videotapes on various mountain animals (see Resource Section) 
Washington Department of Wtfdlife handouts on endangered species 

ACTIVITY: 
The teacher presents to the students information about one species of animal (ex. grizzly 
bear) which lives in the North Cascades, integrating any and all possible disciplines. A 
film can be shown, poems read, folklore shared, as well as the natural history and scien
tific information presented about the animal. Then read a story about one animal to 
demonstrate how several types of information can be put into a fictitionalized account. 

Students then each choose one animal to research. Students collects facts, records infor
mation, draws pictures, etc. about the animal. Books, journal articles (Ranger Rick, etc.), 
encyclopedias, handouts and audiovisual materials can be a source of information. Wild
life biologists and knowledgeable local people can be interviewed. 

The next step is to write a fictionalized account of the information, as told from the point 
of view of the animal. The animal will see, smell, hear, and interpret life as it knows it in 
the mountains, complete with interactions with people, natural and manmade threats, and 
adventures! 

Allow students to do some pre-writing experiences, help them visualize what things 
would look like from the branch of a tree, from flying overhead, from a den, with regard 
for its nest with babies, etc. Rough drafting, final drafting and a visual (such as an illus
tration or diorama) would complete the activity. 

EXTENSION: A play, rap, poem, or song could be written also. 



128 

ANIMAL EVIDENCE GAME 

SUBJECT: 
SKILL: 
DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

Science 
Synthesis 
10-30 minutes 
Small groups to whole class 
In classroom or on field trip 

OBJECTIVE: 
Students will be able to distinguish various animals which live in the mountains by their 
behavior and characteristics. 

MATERIALS: 
Clues of animal behaviors. 

ACTIVITY: 
Divide the class into teams. Ask questions from the clue cards. As soon as a team knows 
the identity of the animal, that team may guess. But, if the guess is incorrect, the team is 
out of that round. The clue questions below are a model. Teacher may write own clues or 
students can be assigned to write their own clues. 

Clues: 1. You find a tree stripped of bark. 
2. You find scat containing a large variety of berries. 
3. You find a track (Draw it on the board or hold a drawing of it up.) 

ANSWER: BLACK BEAR 

Clues: 1. You find a concealed deer carcass. 
2. You find droppings covered with earth 
3. You find a track. (Draw it or hold a drawing of it up.) 

ANSWER: MOUNTAIN LION 

Clues: 1. You find a well worn trail. 
2. You find charcoal and matted down grass. 
3. You find a cigarette butt. 

ANSWER: HUMAN BEING 

Clues: I. In the winter you find blood and imprints of a wing on the snow. 
2. Under a tree, in the summer, you find pellets with the bones of animals inside. 
3. In a forest in summer, you see a bird fly but do not hear its wings flap. 

ANSWER: GREAT GREY OWL 
EXTENSIONS: 
1. Have students look for signs of wtidlife as they take a walk and write down all the 
signs of animals they see (e.g. scat, tracks, scratchings, hair, feathers, nests, broken 
twigs). At end of the activity, gather the students in a circle and share the observations. 
2. Students create a comic strip to illustrate animal behavior, adaptation, and habitat. 
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BIOLOGICAL DIVERSITY HUNT 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

SUBJECT: 
SKILLS: 

Science 
Observation, description, analysis 
30-60 minutes 
Teams of 3 students 
Outside 

OBJECTIVES: 
1. Students will be able to identify some of the biological diversity of a particular area 

(habitat, community, ecosystem). 
2. Describe some differences between separate areas. 

MATERIALS: Master of HUNTING FOR BIODIVERSITY (Optional: flagging) 

ACTIVITY: 1. Make a copy of HUNTING FOR BIODIVERSITY, preferably on heavy 
paper or cardstock, and cut into cards. Place them in a sturdy envelope. Add your own 
site specific cards. 

2. Use a trail that goes through a variety of habitats/communities ecosystems. Select two 
or three sites that are different and are easily supervised. Point out the boundaries of the 
area. You may want to use flagging to mark boundaries. Remind students that they are 
not to collect or damage anything. 

3. Divide the class into teams of three curious naturalists. Give each team two cards. 

4. Give each team ten minutes to find what their cards ask for. Have the teams take the 
class to the finds. Collect the cards or have students exchange them for use on the next 
site. 

5. Ask students these kinds of questions: What are some words that describe the plants 
growing on the site? What did you learn about animals on this site? What are some ways 
we could learn more about the ariimals on this site? How would you describe the biologi
cal diversity of this site? Rich or poor, what is your evidence? Did anyone find a plant or 
evidence of an animal that no one else found? Are some plants more abundant than other 
plants? What would you say is the least abundant plant on the site? What are some 
words to describe this place? Which of us is best dressed for hiding in this area? Break 
the class into small groups. Give them a minute to invent a game to test that (hiding). 

(adapted from Biological Diversity Makes a World of Difference, National National Park 
Service) 



HUNTING FOR BIODIVERSITY 

FIND THREE DIFFERENT SIZED ; 
LEAVES FROM THE SAME PLANT | 

FIND AT LEAST THREE 
DIFFERENT KINDS OF 
HOLES MADE BY ANIMALS 

FIND AT LEAST THREE DIFFERENT i 
OF KINDS OF PLANTS GROWING i 
UNDER A TREE 

FIND THREE DIFFERENT SIGNS 
OF AN ANIMAL HAVING EATEN 
SOMETHING 

FIND AT LEAST THREE DIFFERENT ; 
ORGANISMS AND GIVE THEM 
DESCRIPTIVE NAMES 

FIND AT LEAST THREE 
DIFFERENT KINDS 
OF LEAVES 

FIND AT LEAST THREE DIFFERENT 
KINDS OF PLANT "SKINS" 

FIND AT LEAST THREE LEAVES 
WITH DIFFERENT TEXTURES 

FIND A PLANT WHICH HAS THREE 
DIFFERENT COLORS 

FIND AT LEAST THREE 
DIFFERENT PLANTS 

FIND AT LEAST THREE DIFFERENT 
KINDS OF SEEDS 

FIND THREE DIFFERENT KINDS 
OF CONSUMERS (ANIMALS) OR 
EVIDENCE OF THEM 

FIND THREE DIFFERENT SPIDER 
WEBS 

FIND THREE DIFFERENT KINDS 
OF DECOMPOSERS 

FIND AT LEAST THREE DIFFERENT 
KINDS OF LEAF STALKS 

FIND AT LEAST THREE PLANTS 
WITH DIFFERENT ODORS 

FIND THREE DIFFERENT LICHENS 
FIND BIODIVERSITY IN AT LEAST 

I THREE DIFFERENT SHAPES— 
! SQUARE, TRIANGLE, OVAL, 
j HEART, RECTANGLE 

FIND THREE DIFFERENT FLOWERS i FIND AT LEAST THREE 
< DIFFERENT INSECTS 
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SCAVENGE FOR BIOLOGICAL DIVERSITY 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

SUBJECT: 
SKILLS: 

Science 
Investigate, compare, observe 
Open ended (10 minutes-one month!) 
In small groups or individually 
•Outdoors 

OBJECTIVES: 
1. To investigate biodiversity at many levels. 
2. Make comparisons between kinds of plants and animals. 
3. Make observations about numerical and spatial aspects of biodiversity. 
4. Become sharper observers of their outdoor surroundings. 

MATERIALS: 
Rings or yarn 
Paper punch 

BIOLOGICAL DIVERSITY CARDS 

ACTIVITY: 
1. Copy the biological diversity cards (onto heavy paper if possible) and cut them up into 
cards. Punch a hole in the upper left hand corner of each card and place them on a ring or 
thread yarn through them. Group them in categories or into small bunches if you want. 
2. Use the card to investigate the biodiversity of your school yard or immediate neighbor
hood. How many can your class complete in a day or a week or a month? 

3. If you take the students camping, use the cards. 

4. There are a variety of ways these experiences can be summarized. Students can write 
descriptions, write poems/haiku, contribute their observations to a class book or chart on 
biological diversity, make an illustrated report or make a large group/class mural. You 
might ask the class to develop a list of words that describes the different plants and 
animals they found and studied. Then use the same cards in a different place—another 
community. Develop another descriptive list of words and then ask students: What does 
this community we just studied have in common with the community we studied two 
days ago? In what way do the two communities differ? 

(adapted from Biological Diversity Makes a World of Difference. National Park Service) 
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BIOLOGICAL DIVERSITY CARDS 

Find something ! 
in nature ready j 

to burst. i 
Find a biodiverse ! 

place. | 
Find the opposite of a 

biodiverse place. 

Find a smooth bud. j 
A sticky one. j 

Find a rock with 
things living on it. 

Find an animal with 
six legs. 

Turn over a rock. ! 
How many different j 
living things can you | 

find? ! 

Find ten fruits. 
(They must be the 

same kind), each one 
different in some 

way. 

Find as many animal 
homes as you can. 

Find an animal with 
no legs. 

Find an animal with 
more than six legs. 

Find a plant or animal 
in the shape of a 

triangle, 
circle. 

! oval. 
| square. 

Find a plant that is 
smooth, 
rough, 

prickly. 

Place an obstacle in 
i the way of an animal. 
! What does it do? 

| Listen to the woods. 
: What sounds do you 
S hear? 

Find an evergreen 
your age. How are 

you alike? 
How are you 

different? 

i Name three benefits 
| of biodiversity 

1 2. 
i 3. 

! Make a mask of your 
| favorite wild plant or 
! animal that you have 
| seen outdoors. 
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BIOLOGICAL DIVERSITY CARDS 

Find a plant and 
describe its habitat. 

Find a change made 
by humans that 

decreased 
biodiversity. 

Find a change made ! 
by humans that | 

increased ! 
biodiversity. j 

Make a temperature 
map of a biologically 

diverse area. 

Make a temperature 
map of an area that is 

not biologically 
diverse. 

Find a change made < 
by human that has \ 

changed biodiversity, j 

Make a moisture map 
of a biologically 

diverse area. 

Make a 
moisture map of an 

area that is not 
biologically diverse. 

Observe and record a j 
change in an : 
organism. I 

Make a 
surishme/shade map 
of a biodiverse area. 

Make a 
sunshine/shade map 
of an area that is not 
biologically diverse. 

Find out how an 
organism changes its 

environment. 

Find out how an 
organism reacts to 
another organism. Find a plant predator. Find an animal 

predator. 

• 

Find a place where 
there is a plant in 

front of, to the left of, 
to the right of, and 

behind you. 

Put your pencil point 
on a sheet of paper. 

Trace the fall of three 
different leaves. 

Find a hvirnan-like 
face in nature. 
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BIOLOGICAL DIVERSITY CARDS 

Find a j 
common plant. j 

Find a | 
rare plant. j 

Find an ecosystem 
map. In which 

ecosystem do you 
live? 

How many of these j 
live in your area— | 

• animals • shrubs j 
• trees • spiders ! 
• insects • ferns j 
• mushrooms | 

Find as many | 
different leaves as j 

you can. | 

Describe the bark on 
two different species 
of tree. How are they 

different? 

Draw pictures of the 
life cycle of a tree. 

What are some key 
characteristics of 
trees birds ! 
insects spiders 
mushrooms 

Count the fingers on 
different oaks to see 

what differences there 
are among kinds. 

Collect wild seeds. 
Describe them. 

Label' meir parts. 

Find ways a dead tree 
is being used when it 

is still standing. 
When it has fallen 

down. 

How many ways can 
leaves be grouped. 

Find biological 
diversity in a jar of 

pond water. 

| Find an animal or 
I plant that is a symbol 
! of a nation. A state, 
j A team. A car. 

! Ask four people what 
; biological diversity 
I means. 

Select a wild animal. 
What changes do you 

! notice in summer, 
j In fall. 
! In winter. In spring. 

; Select a wild plant. 
! What changes do you 
i notice in summer, 
i In fall. 
| In winter. In spring. 

| What wild plants in 
! your area are used for 
! food. 
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BIOLOGICAL DIVERSITY CARDS 

Find the five most 
common plants in 

two different 
communities. How 
are they alike? How 
are they different? 

Find the three most 
common plants on the 
ground in the woods. 
In a field. In a wet 

place. In your 
schoolyard. 

Find six plants with 
protective parts 

(a sting or thorns). 
Be careful! 

Find three different 
kinds of buds (with 
different things like 
color, shape, size, 
scales, srumness, 

wooliness). 

Find animals 
living in 
leaf litter. 

Find animals living 
in the soil. 

Find animals living 
on shrubs. Place 

paper or plastic on the 
ground and brush or 

snake the shrub with a 
stick. 

Find three different 
animals. What words 
describe their shape? 

Find three different 
ways that plants 

climb. 

Be an animal 
detective. Find 

evidence that animals 
have been in a 
particular spot. 

What words describe 
the texture of: two 
different trees, an 
earthworm, two 

different shrubs, a 
snail, a grass blade. 

Find the largest and 
the smallest leaves 

from a lawn. A tree. 
A shrub. 

Find two different 
trees about your 

height. How do the 
branches grow from 

me trunk? 

Look under a tree. 
Find all the different 
parts you can that 

have been shed by the 
tree. 

Find three different 
shrubs with different 

colored stems. 

Find plants of the 
same kind growing in 

a shady spot ana a 
sunny spot? How are 
they alike? How are 

they different? 

In an old field 
community, find all 
the dead plant parts 

you can. 

In the fall, find a 
spider web. Examine 
the remains of their 

captives. 
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BIOLOGICAL DIVERSITY CARDS 

Find a lichen. Look i 
at it with a magnifier. : 

Describe what j 
you see. ; 

From where you are 
standing, how many 
different plants can 

you see? 

From where you are 
standing, how many 
different aniamls can 

you see? 

Find a producer. j 
Find a place in your 
community where 

biodiversity is 
threatened. 

Find something living 
in a wild place that is 

also living in your 
community. 

Find a consumer. 
Find two flowers that 

look the same but 
smell different. 

Find a decomposer. 

Find a population. 
Name some 

populations in your 
community. 

Describe two 
differences between a 
young organism and 

an old organism. 

Find a food chain. 
| Find evidence of the 
! presence of I earthworms. Of ants. 

Find evidence of the 
presence of a large 

animal. 

Find evidence of a 
plant's response to an 
environmental factor. 

| Find evidence of a 
! plant's response to a 
! non-living factor. 

Find evidence of a 
plant's response to a 

living factor. 



BIOLOGICAL DIVERSITY CARDS 

Find a seed that 
travels by wind. j Find a leaf that 

feels hairy. Find a smooth leaf. 

Find a leaf with 
parallel veins. j 

Find a plant whose 
leaves grow right next 

to the ground. 

Find a seed mat 
travels by sticking to 

things. 

"j 

Find an animal home. j 
Find a leaf with 

holes in it. Find a leaf 
with bumps. 

\ 

Watch a plant for at 
least ten minutes. 

Record the amount of 
time and kinds of 
insects that visit it 

| Find a leaf with veins 
that start from a 
central point 

Find a shrub or tree 
with teeth marks on 

the stem. 

i t 
Find a leaf whose 
veins start from a 

! central vein. 
I 

Find at least three 
different ways 

evergreen tree needles 
attach to branches. 

Find a leaf whose 
edge (margin) is 

smooth. Wavy. Saw
tooth. Lobed. 

j 
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TREES OF THE MOUNTAINS 

SUBJECT: 
SKILLS: 

Science 
Researching new material, organization of 
information, sharing knowledge 
Several class sessions 
Classroom, homework and/or field trip 
Individuals or small groups 

DURATION: 
SETTING: 
GROUP SIZE 

OBJECTIVES: 
1. Gathering information about mountain trees of the Northwest 
2. Understanding relationship between setting (climate, soil) and species. 

MATERIALS: 
tree cards (may copy & laminate) 
master vegetation zone outline. 

ACTIVITY: 
1. Students are to research one tree native to the mountain ecosystem and present the 
information they found to the class in one of many ways. Students may concentrate on 
one tree at a time, either as individuals or as team members. Research could be done 
outside of class time for presentation to the entire class. One format is "Tree of the 
Day" or "Tree of the Week" presentations; a bulletin board changed every week could 
show range maps, a mountain profile of where the tree is found, tree art, interesting facts, 
how to identify, students could report about it to the class. Teacher could do first one to 
create model. Tree cards which follow the lesson plan may be used in the classroom and/ 
or in the field for reference information. 

2. A field trip to chosen sites could present the relationship between the presence of 
different types of trees and their environment, especially if a transition (whether gradual 
or abrupt) can be explored. Examples: a river valley, bog, slide area, old clear cut, alpine 
tree-line areas, etc 

Extensions: Other activities using tree cards are suggested on following pages. 



HOW TALL IS THAT TREE? 
HOW DEEP IS THAT CANYON? 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

SUBJECT: 
SKILLS: 

Science, math 
Data gathering, measurement, estimation, 
using formulas 
15 minutes each part 
Small groups preferred 
Mountain field trip (forested edge of a 
canyon) or other area with trees 

OBJECTIVES: 
Student should be able to estimate the height of a tree and the depth of a canyon. 

MATERIALS: 
ruler 
paper 
pencil 
stopwatch 
calculator, optional 
tape measure for extension 

ACTIVITIES: 
1. Demonstrate how to estimate the height of a tree by using a ruler (or pencil, or even a 
thumb): Have a partner stand beside the tree. Stand back to where the whole length can 
easily be seen. Holding the ruler vertically at arm's length, observe on the ruler the 
apparent height of the partner. Count how many times that much of the ruler can visually 
be marked off up the tree. To get the estimated height of the tree, multiply the counted 
number of ruler lengths times the known actual height of the partner (i.e. 5 feet). After 
demonstrating this, have students practice first on the same tree to confirm results, and 
then on other trees around. 

Estimate of six ruler lengths 
If partner is 5 feet tall, 6 x 5=30 
The tree is about 30 feet tall 



2. To estimate the depth of a canyon, drop a fairly large, smooth rock over the side of a 
bridge, etc., and time the descent to the bottom. The depth of the canyon can be estimated 
by multiplying the measured time by itself and then times 16. The answer will come out 
in feet. Have students confirm the time repeatedly to verify the answer, and then have 
them practice on other canyons during the field trip. Example: The falling rock takes 3 
seconds to hit bottom with no obstructions; the depth of the canyon is 3x3x16=144 feet 
(about one-half a football field). 

Teacher's note: d=distance d=l/2 at d=161 
a=acceleration of gravity (33 ft/s ) 
t=time (seconds) 

EXTENSIONS: 
These activities can be extended many ways, especially with advanced grade levels. The 
heights of telephone poles, flag poles, etc. can be estimated. The depth of cliffs, bridges 
and canyons can be estimated, even if the bottom is not visible. Throwing the rock out 
horizontally obtains the same result as dropping it; this can lead to advanced discussions 
on forces and decomposing them into their vector components. The method of finding the 
height of a tree can lead to teaching about geometry and proportions, and the depth 
activity can lead into teaching about formulas. A much more accurate method of measur
ing heights follows: 
Hold a ruler vertically against the ground and measure the length of the shadow. Also 
measure the length of the tree's shadow. Do the measurements in feet (i.e. 10 feet 4 
inches would be 10.3 feet). Now divide the length of the tree's shadow by the length of 
the ruler's shadow to obtain the height of the tree in feet. 

Note: this method is often accurate within 1%, depending on the particular situation and 
the skill of the experimenter. 
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ADOPT A THREATENED OR ENDANGERED SPECIES 

SUBJECT: Science, Social Studies 
SKILLS: Investigate, compare, research, writing 
DURATION OF ACnVITY: Open ended (10 minutes-one month!) 
GROUP SIZE: In small groups or individually 
SETTING: Classroom 

OBJECTIVES: 
1. To investigate plant and animal species that are endangered in Washington mountain 

habitats. 
2. To present information graphically and/or in writting after researching a species. 
3. To understand how resource agencies are working to gather information on and/or 

protect endangered species. 

MATERIALS: 
Resource materials, books and information sheets about endangered species 

ACTIVITY: 
1. Teacher reads information on endangered species and leads a discussion about 

what is an endangered species, why are we concerned about endangered species , what 
would it matter if a species becomes extinct. 

2. Teacher chooses a species and constructs a chart lising Reasons for Endangerment 
on the left and for each of these list Things to Do to Help Avoid or Prevent Endanger
ment on the right. See example below: 

ENDANGERED PLANT: BLACK LILY 

Reasons for endangerment Things to do to help avoid or prevent endangerment 

dyking and filling of marshes 

logging 

pass and enforce laws toprevent filling and dyking 
of marshes 
identify and protect habitat before logging 

trampling educate people about identifying and avoiding 
stepping on plants 

plant collectors encourage laws and education about protection 
of endangered species 
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3. Have each student research and "adopt" an endangered plant or animal species and 
give reports or present graphically information they have learned. Sample questions for 
research: 

*What is the common name of this species? What is the scientific (Latin) name? 
*What other species is it related to? 
*Describe what it looks like. 
*What is its natural habitat? 
*What is its geographic distribution? 
*If a plant, what animals us it as a food source (don't forget pollinators and insects?!) 
*If it is an animal, is it a predator or prey? What are its food sources? What eats it? 
* Describe the life cycle of this species. 
*Whay is this species endangered? 
*If it becomes extinct, how iwll affect the food web? How will it affect us? 
*Does this species have historical significance? 
*Is it being protected in anyway? How? 
*How can we help preserve this species? 
*What are your feelings about this species and this problem? 

EXTENSIONS: 
1. Ask student to present reports on endangered species from newspapers 
and magazines. 
2. Display graphic or written materials on a special "Endangered Species 
Update" bulletin board. 
3. Have students write letters to government officals and conservation 
groups concerning species they want more information about. 
4. Ask students to role play all sides of an issue. Construct a sample 
scenario nvolving a rare plant growing in a area about to be devleoped 
Divide students into groups representing different interests. After each 
group thoroughly studies its issues, stage a mock debate. 
5. Invite speaker from local resource agencies to come to your class to 
talk about threatened amd endangered species. 



INFORMATION ON THREATENED AND 
ENDANGERED PLANTS OF WASHINGTON 

Washington Natural Heritage Program, 1990. 
Endangered. Threatened and Sensitive Vascular Plants  
of Washington. Washington Department of Natural Resources, 
Olympia, WA 

available for free from: 

Washington Natural Heritage Program 
Dept. of Natural Resources 
Division of Land and Water Conservation 
MAIL STOP: EX-13 
Olympia, WA 98504 
(206) 753-2449 

INFORMATION ON THREATENED 
AND ENDANGERED ANIMALS OF WASHINGTON 

State Endangered Species 
Ameican White Pelican 
Brown Pelican 
Aleution Canada Goose 
Peregrine Falcon 
Sandhill Crane 
Snowy Plover 
Upland Sandpiper 
Spotted Owl 
Wolf 
Grizzly bear 
Sea Otter 
Columbia White-tailed Deer 
Mountain Caribou 
State Threatened Species 
Oregon Silverspot Butterfly 
Western Pond Turtle 
Ferruginous Hawk 
Bald Eagle 
Pygmy Rabbit 

Federally listed 

X 
X 
X 
X 

X 
X 
X 

Federally listed 
X 

X 

SOURCE OF INFORMATION: 
Endangered and Threatened Snecies 1989 Status Report Olympia, WA 
available for free from WA Dept of Wildlife, Nongame Program 600 Capitol Way N. 
Olympia, W A 98501 (206)753-2868 
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EXAMPLE OF INFORMATION ON A THREATENED PLANT SPECIES 

NAME: 

LATIN NAME: 

FAMILY: 

STATUS: 

Yellow lady's-slipper 

Cypripedium calceolus var. parviflorum 

Orchid Family 

Threatened 

PROMINENT CHARACTERISTICS: 
6-16 inches tall, sparsely hairy, leafy throughout; 
flowers 1 (occasionally 2); sepals and petals greenish-yellow to 
somewhat purplish-brown or purplish mottled, usually wavy-
margined and slighdy- twisted, lip strongly pouched, yellow, often 
purplish-dotted around the orifice. Identifiable May - June. 

HABITAT: 

RANGE: 

THREATS: 

Found in bogs to damp mossy woods 

Scattered in WA, Okanogan and Spokane Counties; BC to Oregon, 
east to ID, WY, UT, CO, NY and to much of e. Canada and 
U.S.; Eurasia 

Plant collectors, logging 



EXAMPLE OF INFORMATION ON AN ENDANGERED ANIMAL 

NAME: Grizzly Bear 

LATIN NAME: Ursus arctos horribilis 

STATUS: Listed as endangered species by State of Washington 
Listed as threatened species in lower 48 states on Federal register 

PROMINENT CHARACTERISTICS: 
Color varies from cream colored to dark brown to nearly black; white tips 
of hairs on some bears give grizzled effect; dish-shape face; large, curved 
front claws (2 inches or longer, for digging) prominent hump on shoul
ders; male 325-850 pounds and females 150-550 pounds 

HABITAT: Lives in high mountain and forested areas of Washington State, 10 to 20 
grizzly bears are estimated to live in North Cascades mountains 

RANGE: north of 1-90 in Washigton State; also found in Montana, Wyoming, 
Idaho, W. Canada and Alaska 

THREATS: Habitat loss, hunting (poaching) 
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NOBODY'S EVER ALONE 
IN THE FOREST 

A CHILDREN'S PLAY ABOUT FOREST ECOLOGY 



NOBODY'S EVER ALONE IN THE FOREST 

A FOREST ECOLOGY CHILDREN'S PLAY * 

GOAL: To educate school-age children and their families about the interrelationships 
between organisms within a forest. 

OBJECTIVES: That the audience will be able to 

1. ...be drawn to the program when they see it occurring. 

2. ...be actively involved in the program. 

3. ...be entertained. 

4. ...learn some facts about individual organisms in a forest. 

5. ...learn about interrelationships within a forest. 

6. ...take trees less for granted. 

7. ...be awed by the age and complexity of forest ecosystems. 

8. ...realize that humans are a natural part of forest ecosystems. 

9. ...wonder about what forests were like in the past and how they will be in the future. 

10. ...become aware of hidden elements of the forest such as truffles and their importance to 
forest health. 

11. ..take away something concrete from the program as a rerninder. 

12. ..feel invited to visit the forest. 

(* Prepared for the U.S. Forest Service by Wendy Walker, Interpretive Specialist, 
Mount Baker-Snoqualmie National Forest) 
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CHARACTERS: 
adult 
young western hemlock 
old Douglas-fir 
vole 
truffles 
owl 
volcano 
child 
clouds 
raindrops 
sun 
deer 
birds 
insects 

PLAY SET-UP AND MATERIALS: 

1. A STAGE may be helpful to increase visibility, however the play can be performed on 
the ground if the backdrop can be hung behind playing space. If a stage is built, children 
should be able to climb up on it easily to become involved in the play. 

2. A high-quality, visually gripping, TREE COSTUME (young western hemlock). The 
costume should allow the actor's face to show and be adaptable for more than one person. 
The arms should be branches with hands free to operate animal and plant puppets. Other 
branches should protrude from the costume as well. Feet should be covered with some
thing resembling roots. Lichen and moss should hang from the branches. Cones should 
also hang from branches. A VOLE COSTUME, A VOLCANO COSTUME AND AN 
OWL COSTUME ARE ALSO NECESSARY. The play also requires two truffle puppets 
(Mt. Baker-Snoqualmie Forest has costumes and puppets). 

4. Large LAMINATED CARDBOARD PROPS for items like a raindrop, Ughtning bolt, 
volcanic ash, sun, fire, and deer. Children can hold these or wear them around their 
necks/waists and come on stage on cue during the play. 

4. SOUND EFFECTS such as wind blowing, Ughtning striking, and fire crackling should 
either be developed by the actor's voice or be available on a tape. 

5. Background SCENERY with other trees, obvious weather, and some mountains. A 
VERY LARGE OLD DOUGLAS-FIR should be featured with a large cavity on its side 
and a Ughtning bolt scar spiraling down its side. Consider using real Douglas-fir bark for 
the bark of the old tree. Room should be aUowed behind the old tree backdrop for a 
person to stand to deUver the old tree's Unes. Holes for the person to insert arms into 
sleeves of branches-like material would aUow the old tree to operate puppets. A puppet 
hole should also be cut down near roots for vole and truffle scene. Eye holes for the 
puppeteer and a way to open and shut some eyes higher up on the tree would be helpful. 

The play area should also have some foreground scenery such as another smaU tree or 
two (one could be a child actor), some rocks and some huckleberry or other shrubs. Some 
downed trees should also be visible. 

6. An adult should introduce the program and be available to hand props to the tree and 
help children on and off the stage as they interact with the tree. 
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PREPARATION: 

An adult introduces the play. The trees should be out of sight, or apparently asleep on the 
stage. The adult hands out song sheets and teaches the audience the "We are One in the 
Forest" song (see lyrics at the end of the play) and shows them how to make the thunder
storm and volcano noises, introducing the cue cards so the audience will know when to 
participate. He/she then asks the kids if any of them want to help with the play. The 
following participants should be selected, given props and shown where to stand just off 
stage. 

One to hold the Ughtning bolt for striking the tree on cue later in the play 

Three as clouds and raindrops ready to enter on cue (watering can) 

One as a Douglas-fir tree (branches to be carried) 

One as the sun (yellow circle with yellow streamers attached) 

One as a volcano/volcanic ash (ash=kitty litter) 

Two as deer (cardboard antlers) 

One as a modern child (maybe wear a batman t-shirt) 

Some as birds and insects (wings, beaks and antennas) 
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INTRODUCTION: 

ADULT: Pretend we are out in the forest miles from any town or houses. Two trees 
are growing here. One is a Douglas-fir tree almost 1 0 0 0 years old. The other is a 
Western Hemlock that just sprouted a few years ago. You can tell them apart be
cause the Douglas fir tree has thick corky bark and the hemlock tree has a droopy 
top. The hemlock must feel droopy too because he's crying. I wonder what's wrong? 

SETTING: The hemlock tree is standing on the stage with arms outstretched, sobbing. 

NOTE: The old tree's lines are delivered by a person standing behind the old tree painted 
on the backdrop. Old tree has holes for arms with branches-like material sleeves attached. 

ACTION: 

YOUNG TREE: Ohhhh! I'm so lonely. Growing all alone out here. (Sob) Ohhhh! I 
wish I had never sprouted...When we were all seeds in our cone we had such fun. 
Now all my seed friends are scattered by the wind and I'll never see them again. 
(Moan) I'm all alone. Ohhhh! I'm soooo... lonely. (Sob and wave branches and tree 
top sadly.) 

OLD TREE: (deep voice) No one's ever alone in the forest. 

YOUNG TREE: (looks around, startled) Who said that! (a little scared) Whooo's 
there? What did you say? 

OLD TREE: I said, no one's ever alone in this forest 

YOUNG TREE: BBBut who are you? Where are you? 

OLD TREE: The oldest tree in this forest. (Young tree looks around wildly) 
Here....(Young tree sees the big trunk) Yes, here I am. Do you see my thick brown 
bark? Look up. My branches are up above your head. (Young tree looks up amazed) 

YOUNG TREE: You're so big and so tall that I didn't even see you. Are you very, 
very old? 

O L D T R E E : Chant: 

Not as old as the hills 
Not as old as the soil 
Not as old as the river 
Roaring nearby. 

(spoken) 

But I'm old, yes I'm old. I've been growing for nine hundred and ninety seven years. 

YOUNG TREE: Wow! 
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OLD TREE: Nine hundred and ninety seven years, three months, 
six days, four hours and thirty seven minutes to be more exact. 

YOUNG TREE: And you've never been lonely in all that time? 

OLD TREE: Well, maybe long, long ago, when I was a sprout like you, before an old 
tree told me that no one is ever alone in the forest. 

YOUNG TREE: Are you my great, great, grandparent? 

OLD TREE: No...We aren't even in the same family. You're a hemlock and I'm a 
Douglas-fir. But we're related just the same. We're both part of something even 
bigger than I am... 

YOUNG TREE: (awe-struck) Even bigger than you??? 

OLD TREE: Yes. We're both part of the living forest. Its very, very large and we're 
inside of it, so you can't even see it. Its like a huge living creature with its body parts 
made of trees, animals, rivers.... 

(chant/song Tune: Summertime) 

We are part of a living forest, 
Made of birds and dirt and bees. 
We are part of a living forest, 
Its much more than just the trees. 

YOUNG TREE: But where are all the other parts of the forest? (looks around curiously) 
I want to meet them...(looks happy) I feel a little less lonely! 

OLD TREE: Look down at my roots. 

(vole actor snuffles around the roots. Old Tree giggles as if it tickles) 

YOUNG TREE: Hey furry one, who are you? 

V O L E : I'm a vole, (snuffles busily) 

YPIJNG TREE- A mole? 

VOLE: No a Vole. That's vwvole. V as in very busy. 

YOUNG TREE: Why are you snuffling around? (Old Tree giggles again) 

VOLE: Truffles. I'm sniffing out truffles. Busy- Busy- Must find some truffles. 
M M M M M - so good - truffles - must dig some truffles. V as in VERY busy. 

YOUNG T R E E : What's so great about truffles. Hey, what are truffles anyway? 

(truffle puppets pop up from the ground near tree roots and wiggle around.) 

TRUFFLES; 

We truffles are fungi 
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Like mushrooms and molds 
But we only grow underground. 

YOtJNG TREE: Why would a vole want one of these things? 

VOLE; (rap) 
Vole, man, vole. Like in very busy. 
Busy finding truffles, why? 
I like to eat truffles, 
Like they're rad and good to eat. 
Their smell comes up from underground 
Its a fantastic treat. 
They never pop up through the dirt 
But that don't bother me 
I just cruise around on top of the ground 
Below these great big trees. 

OLD TREE: Truffles to a vole are like sunshine to us, or meat to a mountain 
lion....Truffles are voles' favorite food. 

YOUNG TREE: (in disgust) Well they don't sound good to me. I'm glad I don't need 
to chew up some moldy old fungi to live. 

TRUFFLES: 
But you need us too 
Like a foot needs a shoe 
We help you grow 
Live long 
Stay strong 

Trees without truffles 
Are a sorry sight. 
You need us like day 
Needs night 

YOUNG TREE: How can you little pipsqueaks help me? I get everything I need myself. 
My needles capture sunlight and my roots suck up water and minerals. I'm growing just 
fine and I don't feel any truffles helping me. 

QW T R E E ; (ghostly voice) At this very minute, white strands of truffle fungi are 
growing all over the tips of your roots. 

YOUNG TREE: (wiggles in disgust) Yuk! 

OLD TREE: Don't yuk so soon. You haven't heard the whole story yet. 

TRUFFLES: 
We bring you food 
To keep you strong 
We feed your roots, 
You can't go wrong! 
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(truffles pop back into ground) 

YOUNG TREE: (looking down in amazement) Really? 

OLD TREE: Trees without truffles are pretty weak and skinny. 

YOUNG TREE: (yelling down at roots) Hi truffles! Can you hear me under there? 

TRUFFLES: Yes, yes yes! 

YOUNG TREE: I apologize. I'm glad to have you! (Young Tree sighs with happiness) 
Imagine that, I have friends growing on my roots. 

(Young Tree notices vole and gets excited) 

(vole snuffles and finds a truffle and begins to eat it.) 

YOUNG TREE: Hey! Don't eat that truffle. We need it to help us grow. Put that 
down. Stop, I say. (vole runs away with truffle in mouth, crouches at a distance from the 
YT and begins eating the truffle. YT yells after it) I said...STOP eating our truffles. 
Come back! (Young Tree looks angry and sad) 

YOIE; 
When I find a truffle or two as I certainly will 
Its my good job to do them in, I guess you call it kill. 

TRUFFLES: (pop back up) 

We love voles 
Yes we do. 
Come on voles 
Chew, chew, chew. 
Eat us, Eat us. 
Help us spread 
Our spores around 
We won't be dead. 

YOUNG TREE: (yelling after vole) It's okay....Go ahead and eat the truffle, (looking 
puzzled) But how do the truffle spores get spread if they go inside the vole? 

V O L E : 
Extraordinary thing about it is that through me they must pass 
In order to be born again, to recreate their mass. 
You see its like inside my gut, there's a very special juice 
And truffles need this special stuff in order to reproduce. 

TRUFFLES: 
Our spores then grow 
Among the waste 
It feeds them too 
They grow in haste. 

Soon more truffles 
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Live in the ground 
This is how 
We spread around. 

OLD TREE: Do you get it sprout? The truffles go in this end of the vole (points to 
mouth) and come out the other end (points to tail). The spores spread all around and 
more truffles grow. 

YOUNG TREE: What a great system! (yelling after vole) Hey vole, you've got soul! 
Keep eating! We're glad to have you around! (yelling down toward roots) Hey 
truffles! Keep growing...You can grow on any of my roots that you want. Welcome, 
welcome, welcome to my roots. 

YOUNG TREE: (sighs happily) My roots don't feel lonely anymore. I can feel the 
truffles now. But I'm kind of hungry. I wish the clouds would go away and let out 
the sun so we could photosynthesize better, (looks up) 

(Child with sun prop comes on stage and brushes yellow streamers over Young Tree 
branches) 

OLD TREE: Looks like you got your wish. 

YOUNG TREE: (waving branches ecstatically) MMMMM....Oh that feels good. My 
needles are humming. I can feel those sugars pumping into my veins. Ahhhhhh! I 
wish it was sunny all the time. 

OLD TREE: Do you really mean that? 

YOUNG TREE: (thoughtfully) Well....Maybe not. You're thinking about rain aren't 
you. 

OLD TREE: Yen. 

YOIJNG TREE: I bet you're going to tell me that we'd die without rain. 

OLD TREE: Nope. You told yourself. 

YOUNG TREE: A drink would taste good right now. 

(children with cloud and raindrop props come on stage. Adult shows cue card to audience 
asking them to make drumming sounds.. fingers snapping, .child with cloud pretends to water 
tree with watering can. Audience makes louder drumming sounds.) 

YOUNG TREE: (waving branches happily) Ahhh! How refreshing! (make slurping 
sounds) 

(audience stamps feet to make thunder sound) 

YOUNG TREE: What's that noise? 

OLD TREE: Thunder. Watch out. 

(child with Douglas-fir tree prop comes on stage) 



156 

(Audience claps once loudly on cue from adult as child with lightning bolt runs in and 
strikes one of the tree props. A second child with fire blaze follows and burns the tree.) 

YOIJNG TREE: (screeches) Oh no! HELP! That tree is burning up! Oh no! Oh no! 
Rain, rain come on — rain on that tree. It's burning up. How awful! What a disas
ter! 

(lightning and tree leave stage) 

OLD TREE: Calm down....That tree will be okay. Its a Douglas-fir like me. Our 
bark is so thick that we can catch on fire and live through it. I've been struck by 
lightning burned twice. Want to see my scar...(branch points to scar on bark) 

YOUNG TREE: (in awe) You were hit by lightning? (worried) Are there other 
dangers out there? 

O L D T R E E ; 
Yep. Wind could knock you over. (Young Tree pretends to be blown over) 
A bear could scrape away your bark. (Young Tree looks wildly around for bear) 
A flood could drown you. (Young Tree looks frightened down at ground) 

You want to worry. There's plenty to worry about. But remember...we're part of 
something bigger. Even if we die, we help the forest. 

YOUNG TREE: How can a tree dying help the forest? 

OLD TREE: It's simple. We need rich soil. If nothing ever died and rotted to add to 
the soil, living plants would keep taking things from the soil until it was empty and 
then the whole forest would die. 

Some words to the wise 
About one who dies: 
Hooray for decay! 
Rot is okay! 

YOUNG TREE: (tentatively) Hooray for decay, rot is okay....? 

OLD TREE: (proudly) I'll die someday...and I'm looking forward to giving back to 
the soil after all the years I've taken things out of it. You know, I've lived for more 
than 900 years. I figure it'll take me at least 500 years to rot. That means I'll have 
been an important part of the forest until the year 2490. 

(vole returns on-stage) 

VOLE: Mmmmmrn truffles. Must have some more truffles, (snuffle) 

YOUNG TREE: Welcome back vole. Try that root over there, (gestures with 
branches.) I can feel some truffles on it. 

VOLE: Thanks to you tree. Truffles come to me. (vole starts to dig.) 

(Truffles pop back up) 

(great horned owl swoops down on a branch created by the old tree holding out an arm) 
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YOUNG TREE: (notices owl) Hey, hey,..(stutters)...you better watch out 
(to vole) 

(Owl swoops down and grabs vole in talons and flies off—vole shrieks) 

YOUNG TREE: (screeching) Hey you mean old owl...What are you doing! Bring 
back that vole, (to old tree) What's that owl going to do to the vole? 

OLD TREE: Eat it of course. 

YOUNG TREE: Oh no! How sad. Why? That mean old owl. I hope he gets sick. 

OWL: (swoops back on stage) 
It's not so sad 
It's not so bad 
I eat voles 
So I can live. 
As owls take 
So must they give. 

OLD TREE: Remember, everything eats and everything is eaten. 

(Tune: Dry Bones) 

The truffle is eaten by the vole 
The vole is eaten by the owl 
The owl is eaten by an eagle 
It all keeps a-cycling around. 

YOUNG TREE: But who eats the eagle? 

OLD TREE: Oh, it'll die someday and bacteria and fungi will have an eagle feast.... 

YOUNG TREE: (interrupts) I get it!! Then the rotting eagle helps feed the truffles. 
Hooray for decay. Rot is okay. YT and OT: Hooray for decay. Rot is okay. 

(Audience starts stamping feet—ground starts to shake, trees bounce around) 

YOUNG TREE: (terrified) What's happening, why is the ground shaking? 

(Child with volcano comes on stage, stomps feet, .shakes ash over trees) 

OLD TREE: (thoughtfully) Now let me see...Ground shaking, big boom, gray ash 
falling...Is it what I think it is? It must be! Its been so long I had almost forgotten. 
Its a volcanic eruption! A volcano is exploding. Hooray! Its our lucky day! 

YOUNG TREE. Lucky day???? A volcano's exploding and you say hooray? (vol
cano shakes ash over Young tree) (Young tree tries to shake ash off of needles) 
Yuk...Hey what are you doing?? What's all this icky gray stuff, (sneezes) Get it off of 
me. I don't like it. What's going on anyway? 

VOLCANO: That icky gray stuff is grade-A, volcanic ash. You're lucky I'm wast
ing it on a complainer like you. I only erupt every few hundred years. This ash is a 
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rare treat. You'd better apologize or I might give it to a more thankful plant 

OLD TREE: That volcano's right, you know, its ash is adding a rich layer of food to 
the soil. Your roots will be feasting as soon as the rains start washing it into the 
ground. 

YOUNG TREE: This stuff is good for me? 

OLD TREE: You bet. Its full of vitamins. When rain adds water it makes a soup 
that can't be beat. MMMM....I can't wait, (holds branches up in the air) 

VOLCANO Stamps foot) Apologize, or you won't get any more ash. 

YOUNG TREE: Okay, okay....I'm sorry. 

V O L C A N O ; Say it nicer. 

YOUNG TREE: Okay...I'm VERY sorry. 

VOLCANO: O.K. (throws ash on Young Tree) 

YOUNG TREE: (tastes ash tentatively) Hey, this is good stuff. MMMMMM (sighs) 
Boy it's sure hard to tell who are the good guys and who are the bad guys in the 
forest. 

OLD TREE: You're catching on young one. There aren't any good guys and bad 
guys. We're all in this together. 

(sings) 

We are one in the forest. 
We are one underground. 
We are one in the forest 
Cycling all around. 

(Child dressed as modern child and adult enter. They sit down under the tree to have a 
picnic.) 

YOUNG TREE: (whispering) Who are these not-furry creatures? 

OLD TREE: (whispering) They're animals called humans. Listen to them. 

ADULT: Isn't it great to be way out here in the woods like this. The sun feels so 
relaxing. The air smells fresh. And I like to hear the wind whispering in the tree 
branches. 

CHDL.D: Me too. What kind of tree is this? (gestures toward the Douglas-fir.) 

ADULT: That's an old Douglas-fir. It must be many hundreds of years old. 

OLD TREE: (whispers) Nine-hundred ninety seven years, three months, six days, 
four hours and fifty seven minutes to be exact. 

ADULT: Yes I do love to hear the whispering of the wind in the trees. This tree was 
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probably growing when Columbus discovered America. 

OLD TREE: (whispers) How about four hundred years before Columbus sailed a 
boat in a bathtub. 

ADULT: The wind sure is strong today. Yes, this old tree has probably seen many 
amazing things, (looks the tree over carefully) It won't be around much longer, 
though. I can see the signs of rot. It'll probably blow over in a winter storm some 
year soon. 

(Young Tree looks stricken) 

CHILD: Why can't we cut it down to make houses? 

ADULT: If it were out near town, we'd probably have cut it down a long time ago 
and it would have become lumber or paper or something else important to our lives. 
Living out here in a Wilderness area its been protected from cutting and its been 
important in a different way. 

CHILD: How? 

ADULT: Here it helps keep our air fresh while its alive and the forest soil rich when 
it dies and rots, (pats the tree on the bark) You keep up the good work old one. 

CHDLD: (hugs tree and looks up into branches) Thanks for being big and old and 
beautiful! (child and adult leave.) 

YOIJNG TREE: Boy they sure liked you.... (Young Tree looks very worried) Was that 
big human telling the truth?...about..about you rotting inside? About you blowing 
over in the wind in the winter? (shaky voice) Are you going to die? 

OLD TREE: Yes, I am dying. I feel weaker every year. There's fungi growing in me 
and beetles chewing away at my wood. Each winter I creak and groan more in the 
wind. I sense that I'll be returning to the soil very soon. 

YOIJNG TREE: (angry) But I don't want you to leave. I just found you!! I don't 
want to go back to being alone. I don't want to be lonely again, (angry sobs) Don't 
you dare die! 

OLD TREE: (impatiently) Haven't you been listening. I told you...You're never alone 
in the forest Remember the truffles, the vole, the owl, the sun, the rain, the ash? 
And there's more. 

(children who are deer walk across stage) 

OLD TREE: There are deer who feed on the underbrush. 

(children who are birds fly across stage) 

OLD TREE: There are birds who nest in our branches. 

(children who are insects fly across stage) 

OLD TREE: Insects buzz on our bark. 
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(children as trees and plants walk across stage — one puts a fern on the Young Tree's 
branches) 

OLD TREE: And many other plants are growing around and on us. So you see, 
we're not alone. 

YOUNG TREE: (looking more cheerful) That's true. I guess I'm not so alone after 
all. But..I like YOU too. I wish you could stay. 

OLD TREE: I'll be around for a while yet Don't worry. But you know, you'll be 
better off in many ways when I die. 

YOUNG TREE: (shocked) No! How could I be better off with you dead. 

OLD TREE: When I die a big sunlight hole will open in the forest canopy... 

(Tune: One Bright Morning) 

When I die a big sunlight hole 
Will open in the trees. 
Sun will stream through 
Right on you 
Sun will stream through. 

You'll lift up 
You'll lift up 
Your branches 
And grow 
Like you've never 
Grown before. 

You'll stretch out tall 
And head straight 
For the sky 
Powered by the sun. 

YOUNG TREE: (awestruck, looking up) Can you feel that sun now? 

OLD TREE: Yes...(waving branches) My upper branches are bathed in it And it's 
soooo warm. It feels soooo photosynthetic. You'll feel it...soon. You'll feel it soon. 

Sing or chant: 

And when I fall 
When I fall 
To the ground 
And begin to rot 
Begin to rot. 
My body will dissolve 
And soak into the soil 
Right beneath your roots. 

(spoken) 
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I'll become food for you. 
So you see. 
We'll really be 
Together then 
We'll be all mixed up with one another. 

YOIJNG TREE: (shaking its head in confusion) Whew! This is confusing. I don't 
know whether to be angry or happy...excited or depressed. It seems like everything 
is so much more complicated than I thought, (stands up straighter and says with 
resolve...) I do know one thing for sure, though. (Young Tree waves its branches 
toward old tree and intertwines with Old Tree branches.) 

OLD TREE: (still humming, speaks dreamily) And what's that? 

YOIJNG TREE: I KNOW that I'm not alone. After all, nobody's ever alone in the 
forest, (trees wink at each other.) 

(All the characters in the play come back on stage and sing the following song.) 

WE ARE ONE IN THE FOREST 

We are one in the forest 
We are one underground 
We are one in the forest 
Cy-cl-ing around. 
And its all in a balance 
Like the earth is round. 

And each part is needed 
No one lives all alone 
Each part is needed 
No one lives all alone. 
We're all linked together 
Branch and fur and bone. 

We are one in the forest 
We are one underground 
We are one in the forest 
Cycling around. 
And its all in a balance 
Like the earth is round. 

THE END 
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INTRODUCTION TO MOUNTAIN PEOPLE 

Indians of the North Cascades were hunters, fishers, and gatherers who lived in a severe 
and changing environment. Their life was closely tied to the natural environment and was 
vulnerable to changes in the abundance or scarcity of the resources they depended upon. 

To understand prehistoric use of the North Cascades by native peoples we must realize 
that for them this land was not a wilderness. They had lived for thousands of generations 
in the mountain environment and were intimately acquainted with the land, the trees, 
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 mountains for different purposes at different seasons as food-
gathering and settlement needs required. 

The rugged topography of the North Cascades separates two regions that contained large 
native populations: the peoples of the Pacific Northwest/Puget Lowlands to the west and 
those of the Columbia River Basin to the east. These Native Americans 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 modern climbers and backpack
ers, prehistoric Indians followed ridge crests whenever possible to avoid the dense, 
tangled brush of the river bottoms. 

The oldest artifacts found in North Cascades National Park are projec
tile points from a site near Hozomeen, at the north end of what is now 
Ross Lake. Preliminary dating of these points indicates that this site 
was occupied, either continuously or intermittently, for over 8,000 
years. It is uncertain whether the Indians who lived here were ancestors 
of the five Indian tribes living within North Cascades National Park at 
the time of initial contact with white explorers in 1800. 

These five Salishan-speaking tribes were the Nooksack, living along 
the Nooksack River, the Chilliwack, along the lower Chilliwack River 
and Chilliwack Lake; the Chelan, along the Stehekin River and Lake 

Chelan; the Upper Skagit, along the Skagit River below the Newhalem Gorge; and the 
Lower Thompson, in British Columbia and along the Skagit River above the Newhalem 
Gorge. This gorge probably acted as a major physical and cultural barrier to prehistoric 
peoples. Even today it is a barrier; often closed in winter by avalanches, there are no 
major permanent towns upriver from Newhalem. 
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Recent research in North Cascades archaeology indicates that all zones of the mountains, 
from river valleys to alpine ridge crests, were used by Native Americans. However, 
permanently inhabited sites were confined to the lowest elevations; severe winters pro
hibited individuals from living at high altitudes. The mountain landscape, therefore, was 
used most heavily by people of the surrounding lowlands—the same pattern of use that we 
see today. Within North Cascades National Park, villages were located along the lower 
portions of the Chilliwack River, along the Skagit River, and at the head of Lake Chelan. 
The oldest site at Hozomeen, near the headwaters of the Skagit River, was probably not a 
year-round village. 

What were native peoples doing in the mountains? 
How did they live? We can gain an understanding of 
how prehistoric Indians used the landscape of the 
North Cascades by examining land use in the early 
historic period and how we use the land today. In addi
tion to permanent residences in the lower river valleys, 
early inhabitants of the North Cascades used the 
mountains for three main purposes: travel, trade, and 
obtaining local resources. 

The difficulty of travel across these rugged mountains 
made intimate knowledge of them extremely impor
tant. Routes to the major mountain passes were vital to 
the Indians. Upper Skagit and Lake Chelan 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 in their trips southward down 
the lake. The mountains were inhabited mainly in summer and fall when mdder weather 
and melting snows permitted access into the high country. But reports exist that Cascade 
Pass might have been traversed in winter by Upper Skagit Indians en route to Lake 
Chelan. Recent archaeological evidence indicates that Whatcom Pass might have been 
used by the Chilliwack and Lower Thompson Indians as a trade route across the northern 
end of the range. When traveling to the east, the Chelan Indians crossed by way of Twisp 
Pass. 

Native Americans seeking food and certain scarce resources penetrated deep into the 
North Cascades in summer. Stone artifacts found on Copper Ridge at an altitude of over 
5,000 feet indicate that Indians at this site quarried an obsidian-like stone known as 
welded tuff, used in making tools. Another quarry site has recendy been discovered near 
Lightening Creek along Ross Lake. There were hunting and gathering activities every
where in the mountain world. Hunting camps have been found as high as 6,600 feet at 
Juanita Lake, near War Creek Pass. 

Mountain goats were one of the most important animals hunted throughout the North 
Cascades. Not only were goats hunted for their meat but also for their wool, which 
possesses great insulating properties. Demand was high, especially among the Salishan-
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speaking peoples, making goat wool one of the major trade items throughout the region. 
Goat bones 1,300 years old were 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 facility rather than a permanent residence. 

In addition to mountain goats, Native Ameri
cans hunted deer, elk, bear, and marmots. 
Salmon were especially important to the 
people living along the Chilliwack River and 
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 what is now North Cascades National Park. 

Other important trade goods among North Cascades Indians included dried salmon, stone 
for tooimaking, berries 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 the North Cas
cades, the diseases of the settlers had already decimated the native populations. Major 
smallpox epidemics occurred about 1780 and from 1825 to 1835. Even the earliest 
written records about Native Americans of the North Cascades are records of a dying 
culture. 

The early white explorers and settlers who entered the mountains of the North Cascades 
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 

All those who have lived in the North Cascades 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 1900s. 

Fur traders, traveling by canoe and foot, were among the first Euro-Americans to venture 
into the North Cascades wilderness in the late 1700s. Seeking to follow the Columbia 
River to the Pacific Ocean, these explorers entered only the lower reaches of the North 
Cascades. 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." 

Over the next 40 years many expeditions penetrated 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, settlers began to sink roots into the lush 
river valleys. 

The North Cascades provided formidable barriers to settlement. In 1846 the Territory of 
Washington opened to homesteading, but it was not until the late 1870s, with the clearing 
of a massive natural logjam on the Skagit River, that settlers moved upriver. On the east 
side of the range, homesteaders established claims 
along the Stehekin River at the head of Lake Ch
elan. 

Settlement along the three major river systems, the 
Skagit, Cascade, and Stehekin, continued through 
the 1880s. 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 settlers faced many chal
lenges, for the rugged environment made this a 
harsh land 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 trappers in the North Cascades. Trapping was primarily a winter 
activity-the most difficult season to be afield in the mountains. Many of the early settlers 
trapped to supplement their income. John McMillan, a miner, ran traplines along Big 
Beaver Creek and the Upper Skagit River in the late nineteenth century. 

The story of mining in the North Cascades is one of broken dreams. In the 1850s pros
pectors began searching for gold along the banks of the Skagit River. After gold was 
discovered along Ruby Creek in the late 1870s, hundreds of miners swarmed over the 
upper Skagit valley. They found little gold, and the rush was over by 1880. 
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Over the few next 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 silver deposit was found just below Boston Glacier near the 
headwaters of Thunder 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 and Stehekin valleys stayed 
on after their dreams were shattered. As the miners moved farther into the wtiderness 
they built trails, bridges, tunnels, cabins, and wagon roads. The construction of a miner's 
trad 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. Roads were built up the Cascade River and along 
the Stehekin River from Bridge Creek to what is now Cottonwood Camp. 

It was not until 1972, with the completion of the North Cascades Highway (State Route 
20) across Rainy and Washington passes, that a modern road traversed the North Cas
cades. 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 
passable only during the warm season; nature still rules in the North Cascades. 

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 1870s, 
logging began to extend into the heart of the mountains. Logs were rafted down the river 
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to be milled at settlements downstream. The lack of an adequate transportation system 
hindered early efforts to expand logging operations deep into the mountains. By far the 
most intensive logging that ever took place in the North Cascades occurred during the 
construction of the Skagit River hydro-electric project in the twentieth century. 

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

Construction of major hydroelectric development of the Skagit River began in 1918, 
when Seattle City Light was issued permits to begin construction of three dams along the 
river. Seattle 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 feet, making it the highest of the three dams 
providing power to the city of Seattle. Visible from Highway 20 between Newhalem and 
Diablo, the present Gorge Dam was completed in 1961. 

The magnificent wilderness mountains of the North Cascades have been admired for 
generations. In 1897 much of the area was removed from public domain and managed as 
part of the Washington Forest Reserve. In 1924 this became part of Mount Baker Na
tional Forest (later Mount 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. There had been an earlier proposal, in 1892, for a park along Lake 
Chelan in order to save the dwindling population of mountain goats. 

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, com
prising 684,000 acres of wild lands, including north and south units of the national park 
as well as Ross Lake and Lake Chelan national recreation areas. This same act created the 
adjacent Pasayten Wilderness of 505,000 acres and enlarged the Glacier Peak Wilderness 
to 464,000 acres. In 1989 legislation was passed that designated most of the backcountry 
lands of North Cascades, Olympic, and Mount Rainier National Parks, as federally 
designated wilderness. It also created many new, smaller wilderness areas within Mount 
Baker-Snoqualmie National Forest. 
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MAJOR EVENTS IN NORTH CASCADES 
LAND USE HISTORY 

1846 Oregon Compromise 

Incentive land laws 
1863 Homestead Act 
1873 Timber Culture Act 
1878 Timber and Stone Act 

1889 Washington becomes state 

1891 General Revision Act (Forest Reserve Act) 

1892 Sierra Club formed 

1897 Washington Forest Reserve established 

1899 Mt. Rainier National Park established 

1905 U.S. Forest Service created with Gifford Pinchot as Chief 

Mt. Baker National Park Proposals appear 
1906 Mazamas introduce the idea 
1909 Mazama resolution to Secretary of the Interior 
1910 Forest Service offers proposal for park 
1916 Park proposal introduced into Congress 

1916 National Park Service created, Steve Mather as Director 

1917 U.S. enters WWI 

1918 Work begins on first Seattle City Light hydro project 

1924 Mt. Baker Lodge development begins 
First Forest Service Wilderness established in New Mexico 

1926 Mt. Baker Lodge opens 
Forest Service creates Mt. Baker Park Division (Recreation Area) 

1929 Forest Service promulgates L-regulations for wilderness 

1930 Mt. Baker lodge burns 
Depression years begin 
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1931 Whatcom Primitive Area established (172, 800 acres) 

1935 North Cascades Primitive area established (801, 000 acres) 
Mt. Baker highway opens in winter to Heather Meadows; 
advent of skiing. 

1937 Tomlinson Committee proposes "Ice Peaks Nad. Park" 

1938 Olympic National Park created 

1939 Forest Service promulgates U-Regs for wilderness 

1940 Glacier Peak Limited Area established 

1941 US enters WWII 

Post-war economic boom boosts timber cutting 

Revival of powerful conservation movement in early 1950's 
push for national wilderness legislation 

1958 Sierra Club and NCCC Boards put forth proposal for 
North Cascades National Park 

1960 Forest Service creates Glacier Peak Wilderness 

1963 Pres. Kennedy appoints N. Cascades study team 

1964 Congress passes Wilderness Act, which makes Glacier Peak 
Wilderness part of NWPS 

1966 Study team makes park recommendations 

1968 North Cascades National Park Act, creates North Cascades National 
Park Complex and Pasayten Wilderness 

1970 National Environment Policy Act passed by Congress 

1971 RARE I (Roadless Area Review) begins 

1972 Lincoln-Scapegoat Wilderness established in Montana 

1973 Endangered Species Act passes by Congress 



1974 Resource Planning Act passed by Congress 

1976 National Forest Management Act passed by Congress Alpine 
Wilderness established 

1978 RARE II (Roadless Area Review) begins 

1984 Washington Wilderness Act passed by Congress 

1988 North Cascade Park Wilderness Act passed by Congress 

1990 Northern spotted owl declared threatened species 



WHO MANAGES THE MOUNTAINS? 
PUBLIC LANDS IN THE NORTH CASCADES 

Land ownership and management in the North Cascades is carried out by a combination 
of public agencies, private timber companies, public and private utilities and other 
private landholders. Although the amount of acres in private ownership has not been 
documented, the chart below breaks down major federal and state land managers. 

A G E N C Y T O T A L A C R E S 

USDA National Forests 
Mt. Baker Snoqualmie National Forest 
Okanogan National Forest 
Wenatchee National Forest 

1.7 million acres 
1.3 million acres 
2.16 million acres 

North Cascades National Park 
(including National Recreation Areas) 

684,000 acres 



174 

FOREST LANDS IN WASHINGTON STATE 

I. Timberland ownership in Washington (Commercial forest-available for harvest) 

MILLION SQUARE 
OWNER ACRES MILKS PERCENT 
National Forest 4.9 7,700 28.8 
Tribal lands 1.4 2,200 8.2 
State (DNR) 2.0 3,100 12.0 
Other public 0.4 630 2.3 
Timber Industry 4.6 7,200 27.2 
Private Individuals 3.6 5,700 21.5 

TOTAL WASHINGTON 16.9 26,530 100.0 
(Source: Wa Dept of Natural Resources) 

n. Parks and wilderness areas in Washington (land unavailable for tree harvest) 
MILLION ACRES so. MILES 

National Forest Wilderness 2.6 4,100 
National Parks 1.9 3,000 
National Monuments 0.1 160 
State and County Parks 0.3 470 

TOTAL WASHINGTON 4.9 7,730 
(Source: USDA Forest Service and Wa Dept of Natural Resources) 

ITI. Washington Timber Harvest 
1988 HARVEST VOLUMES 
(in million board feet) 

Forest Service 1,486 
DNR 826 
Private 4,406 
Indian Tribes 270 
Other public 57 

TOTAL 1988 Harvest 7,045 

IV. Other Timber Harvest Facts 
Average Harvest, 1970s 6,818 
Average Harvest, 1980s 6,111 
Highest Harvest, 1973 7,806 (during last 20 years) 
Lowest Harvest, 1981 4,891 
(Source: Nels Hanson, USDA Forest Service) 

All data from "Washington Forest Lands Fact Sheet," May 1990 
provided by the Society of American Foresters: South Puget Sound Chapter 
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MAJOR PUBLIC ISSUES AND MANAGEMENT CONCERNS 

An extensive and continuing process of identifying issues, concerns and opportunities 
which currently face managers of public lands has been undertaken by various federal, 
and state agencies, Indian tribes, and several public liason groups. The National Park 
Service, Forest Service, and the Department of Natural Resources all utilize planning 
processes which examine issues, areas of conflict, concerns, and opportunities. Alterna
tives for land use decisions are reviewed, environmental impact statements prepared and 
decisions are made which ultimately guide the management of public lands. 

Major issues current in the North Cascades mountains have been identified in several 
documents and are summarized below: 

Mt. Baker-Snoqualmie National Forest Land and Resource Management Plan 
Development versus Nondevelopment of the Forest 
Timber Supply 

(Timber Harvest Level, Long-term Sustained Yield Capacity, Lands suitable or 
Timber Production, Employment, Payments to Counties) 

Old Growth Ecosystems and Fish/Wildlife/Plant Diversity 
American Indian Religious and Cultural Use 
Recreation Opportunities 

(Demand satisfied for wilderness, primitive, semi-primitive, nonmotorized recrea
tion, Roads open to public use, Trail Construction, Lands Mangaged for High 
Visual Quality Levels) 

Wild and Scenic Rivers 
Management of Municipal Watersheds 
Effects of Timber Mangement and Related Activities 
Adjacent and Intermingled Lands 

General Mangement Plan: North Cascades National Park. Ross Lake National Recrea 
tional Area, and Lake Chelan Recreational Area 
Natural resource management 
Fire Management 
Stehekin Firewood Management 
Management of lakes and rivers 
Air Quality 
Aircraft overflights 
Cultural resource management 
Visitor protection and visitor use 
Interpretation 
Education 
Data collection 
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Okanogan National Forest Land and Resource Mangement Plan 
Protection of ecosystems and environmental quality 
Protection of riparian areas 
Mineral resource development 
Fire management 
Forest road management and access to forest 
Management of wilderness and management of roadless areas 
Timber harvest levels 
Utilization of wood waste 
Silvicultural treatments 
Logging methods 
Grazing and range management 
Management of proposed threatened, endangered, or sensitive animals 
Big game populations, small game and non-game wildlife species 
Economic efficiency, economic and social effects on local people 
Off-road vehicle use 
Providing for a variety of recreational opportunities 
Scenery management 
Designation of wild and scenic rivers 
Protection of historical sites 
Multiple use of National Forest land 

Wenatchee National Forest Land and Resource Management Plan 
Recreation Opportunities and use conflicts 
Management of Areas That Are Presently Undeveloped 
Wild, Scenic, and Recreational Rivers 
Wildlife and Fish Habitats 
Old Growth Forests 
Mangement of Scenic Resources 
Timber Production 
Range Mangement 
Management of Cultural Resources 
Cumulative Effects of Management Activities 
Social Economics. 

Washington Department of Natural Resources Strategic Plan 
Conserve and enhance natural resources while attaining the highest long-term net income 
from these lands 
Develp management program for production of nontimber products 
Manage the forest as an ecosystem 
Protect forest from major damge caused by fire, insects, disease, animals and air pollution 
Conduct research focused on major protection and conservation issues on state forest 
lands. 
Shift from single unit planning to integrated planning that incorporates timber harvest, 
sivliculture and protection of public resources 
Provide a range of social benefits while meeting trust obligations 
Provide sustained yield of timber and other renewable products from state forest land 
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PICTOGRAPHS, PETROGLYPHS, AND PREHISTORY 

SUBJECT: 
SKILL: 
DURATION OF ACTIVTTY: 
GROUP SIZE: 
SETTING: 

Social studies 
Thinking, classifying, analyzing 
1 class period 
Class 
Classroom 

OBJECTIVES: 

The student will be gain exposure to native American culture through pictographs. 

MATERIALS: 

Objects unrecognizable to students 

CONCEPT: 
Many artifacts that archaeologists seek are readily accessible to non-scientists. Native 

American pictographs are particularly thought-provoking. Students can view authentic 
pictographs and experiment with the techniques of archeology to gain a sense of prehis
toric human use of the land and water. VOCABULARY: 
archaeologist, artifact, petroglyphs, aboriginal, orienteer, grid, reconstruction, prehistory, 
native American 

ACTIVITY: 
1. Teacher displays any object that is unlikely to be recognized by students. 
2. Students offer possible uses and names for object. 
3. Discuss role of archaeologists, re: locating and "reading" information from artifacts. 

EXTENSIONS 
1. Teacher displays second object and students (singly or in small groups) write investi

gative description of location and previous use of artifact. 

2. Students bring own unusual objects. Proceed as above. 

3. A. Students write about familiar object (e.g. a quarter) without using 
names or uses. Describe and speculate on "uses." 

B. Classmates attempt to identify familiar object from description. 
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ARCHAEOLOGY: IN PURSUIT OF THE PAST 

SUBJECT: 
SKILL: 
DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

Social Studies 
Experimentation, thinking 
6 class periods 
Small groups 
Classroom 

OBJECTIVES: 
1. The students will practice rudimentary archeology at a mock "dig." 
2. Students will organize within a small group to complete a specific task. 

MATERIALS: 
Movie: "Archeology-In Pursuit of the Past" (or any media aid that details general proce
dures of archaeological dig) 
Slides, pictures, or overhead transparencies, etc. of aboriginal pictographs. 
9" X 12" drawing paper (one sheet per student) 
clay flower pots-bisque fire (one pot per three students) 
magic markers (assorted colors) 
10 meters of string for each 4-6 students 
5 stakes (e.g. popsicle sticks for each 4-6 students) 
3 worksheets per student, grid lines 
rubber cement (one container for each 4-6 students) 
sandy area or sand trays to bury "artifacts" digging tools (spoons, chopsticks, paint 
brushes) 

Optional: compass to orient map work 

ACTIVITY: 
1. View movie—students discuss and outline procedures of archaeological dig. 
2. View slides or pictures of pictographs. Speculate on "interpretation." Stress that 

interpretation is speculation only. 
3. Students draw replicas of pictographs. 
4. Divide into groups of 4-5 students. Groups copy pictographs onto flower pots. 
5. "Ceremoniously" break pots into a few pieces. 
6. Group hides their pot pieces in a meter square area in the school yard. (Option: 

Bury pieces in a tray of sand.) 
7. Assign each group to locate and "dig" another group's pot pieces. Upon finding 

pot pieces, each student cooperates in: 
a) Laying gridwork of string over pot pieces 
b) Mapping (on Grid Map) the location of each clay piece 

within metric square grid. (Option: orient map to string grid with compass.) 
c) Gather and glue pieces together. 

8. Group develops a presentation to describe in technical terms the following: 
a) location of archaeological site b) grid layering (orient) 
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c) mapping of artifacts d) analysis of data (use of object, time 
e) reconstruction of artifacts period, etc.) 

EXTENSION: 
1. Students research location and map important archaeological sites in Washington. 
2. Take a field trip to an archaeological site 
3 . Invite an archaeologist to come to speak to the class. 
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NOISY NOISE 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

SUBJECT: 
SKILL: 

Social studies, science, health 
Observing, collecting data, inferring, 
interpreting, discussion 
1 hour 
Class 
Classroom and outside 

OBJECTIVES: 
To recognize that quiet in a mountain environment is necessary for the feeling of well 
being in all living things. 

MATERIALS: 
4x6 cards (one for each student) chalkboard or butcher paper pencils or crayons chart of 
"Common Sounds in Decibels" 

ACTIVITIES: 
Give each student a 4 x 6 card with an x in the center. Tell the students the card is a map 
and that the x shows where they are sitting. When they hear a sound, they should make a 
mark on the card the aptly describes from where the sound originated. The mark's loca
tion should indicate as accurately as possible the direction and the distance of the sound. 
The marks should be interpretive and not literal; the kids don't have to draw pictures of 
planes and animals, just a few lines indicating wind, or a musical note representing a 
songbird. They should spend little time drawing and most of the time listening. 

Tell the students to keep their eyes closed while they listen. Explain that cupping their 
hands behind their ears provides a reflective surface for catching sounds, creating a shape 
like the sensitive ears of the fox or the pika. To hear sounds behind them they needn't turn 
their heads, but just cup their hands in front of their ears. 

Students should take 5-10 minutes to do their sound map. They should stay in one place 
for the entire time. 

Have students do two sound maps, the first one near a busy street and the second one in a 
quiet, natural place. 

Call the group back, ask them to share their maps with a partner. Ask questions such as: 
How many different sounds did you hear? Which sounds do you like best? Least? Why? 
Where did you feel the most comfortable? What sounds impact the wilderness? How 
does noise pollution affect wildlife? (Noise makes us nervous, lose sleep, have accidents, 
get exhausted, behave angrily and even lose our hearing. Noise similarly affects wildlife.) 

Share the decibels chart and discuss and list what things would cause noise pollution. 
How can we alleviate noise pollution in the mountains and wilderness areas? 
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C O M M O N SOUNDS IN DECIBELS 

10 Rustling leaves 

20 Whispering 

60 Talking 

70 Vacuum cleaner, loud TV sound 

80 SOUND AT WHICH DAMAGE TO EARS BEGINS 

90 Heavy city traffic 

100 A jet plane 1,000 feet away 

110 Jackhammer; snowmobile 

115 A rock group, close to you 

120 PAIN BEGINS 

140 The eardrum can break 
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BEFORE SAFEWAY 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

SUBJECT: 

SKILL: 

Social Studies, science, art, 
math 
Research, observation, 
historical perspective,synthesis 
3 class periods 
Class 
Classroom (field trip optional) 

OBJECTIVES: 
1. Students will be able to recognize three wild edible plant substitutes for accustomed 
store-bought foods. 
2. Students will state importance of wild foods to early people of Washington State. 
3. Students will prepare a beverage, salad, and/or chowder using some edible wild foods 
(entire class or small groups). 

MATERIALS: 
posters 
illustration or specimens of: 3 salad greens (e.g. orache, curly dock, Indian celery) 
3 greens for tea (flowering red currant, Douglas-fir shoots, ocean spray flowers) 

cookbooks or recipes pre-selected for vegetable chowder and a salad, 
cooking and eating utensils 
two hot plates 
condiments 
information sheet "ON COLLECTING WILD PLANTS" 

ACTIVITY: 

DAY 1 
Ask students about their typical dinner menu. List separate ingredients. Ask about where 
they shop for groceries. What did people eat before these foods were available in grocer
ies or gardens? 
1. Have a brief discussion of wild edible food gathering: habitat considerations, seasonal 
variations, methods. 
3. Display a picture or specimen of each food item and match with the equivalent vege
table item from the student's dinner (previously listed). 
4. (Optional) Students may draw identification charts of 3 or more wild edibles. 

STRESS THE IMPORTANCE OF POSITIVE IDENTIFICATION. 
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DAY 2 
1. Teacher can collect and deliver to class the appropriate quantities of already identified 
wild edibles. (Field trip for class collecting optional.) Students can identify wild edibles. 
Students select one chowder and one salad recipe, or study the pre-selected recipes and 
determine which accustomed ingredients may be substituted by wild edibles. Students 
make a list of required grocery purchases and cooking/eating utensils and volunteers 
agree to bring needed items. 

DAY 3 
Students clean, prepare, and measure food items for meal preparation. Students follow 
recipe and prepare meal, then eat and enjoy their creations! 

INFORMATION ON COLLECTING WILD PLANTS 

Two cautions about collecting wild plants: First, never use a plant for food or medicine 
unless you are sure you have properly identified the plant. And secondly, when gathering 
the plants, never take all the plants in the area. Leave some there to re-populate the 
species, so that you and others may have the pleasure of using the plant again. 

The following techniques for collecting wild plants are designed to help preserve the 
natural environment while still using the resources available. 

1. Learn the habitat and conditions under which each plant flourishes. 
2. Know the area in which you live well enough to know where each plant can be 

abundantly found. 
3. Take time to contact knowledgeable people if the locale where you would like to 

harvest a plant is not already a harvesting spot for a group of people. 
4. Find a place to harvest not already harvested. 
5. If the plant seems not to be abundant in the area where it is found, it would be 

best not to harvest until it can be found growing abundantly. If one feels that 
some harvesting is possible then take only a few plants or only some portion of 
several plants. 

6. Leave the roots of perennials intact along with a portion of the leaves so the plant 
can regenerate. 

7. Take only a part of a plant so the plant can flower and reproduce. 
8. Take only what can be processed and used. 
9. Take time to enjoy the process and appreciate the surroundings! 

(Source: Root. Stem and Leaf bv Glen Ray) 
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INDIANS OF THE MOUNTAINS BOOKLET 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

SUBJECT: 
SKILLS: 

Social studies, science, language arts 
library skills, interpreting, 
communicating, reporting 
One week 
Small groups 
Classroom, library 

OBJECTIVES: 

Students will be describe how ancient people relied on and used biological diversity. 

MATERIALS: 
Art materials, construction paper, stapler/staples 
Books, pamphlets and resource materials about Indians of Washington, their lifestyles, 
materials they used 
If possible, contact tribal office of such tribes as Nooksack, Upper Skagit or Suak-
Suiatde for information and people to interview. 
ACTIVITY: 
1. One week before you initiate this activity, describe the project to your librarian/media 
center person. Ask for help in locating books and other resources which students can use 
to research their topics. 

2. Divide your class into 5-6 small groups. Each group will prepare a booklet on how the 
early people relied on the biological diversity. Students research Native Americans; their 
food, weapons, tools, medicines, dyes, transportation, and spiritual ceremonies. Each stu
dent will prepare four pages of the booklet. 

Students should label the front outside of a folded piece of paper with the name of the 
plant or animal; the first inside page is for a drawing of the way it is used; the second 
inside page is for a description, with as many facts as possible, about the plant or animal; 
and the back outside page is for a drawing of the plant or animal. Each group is to make a 
cover with a title, the authors, and a table of contents. The completed booklets can be 
stapled together along the folded edges. 

3. Have each group make a presentation on their work and put the booklets on display. 
These minibooks can be shared with other classes, too. 

4. Lead a class discussion with the following questions: What are some of the ways that 
plants and animals were used by early people who lived in the mountains? Are any of the 
plants still being use today? How? Are any of the animals still being used today? Do we 
depend on plants and animals more, less, or about the same as early people did? 
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Research has shown that Indians relied on biological diversity in a great variety of ways. 
However, extinction and threats of extinction to plants and animals were not a problem. 
Today they are. What are the reasons for this difference? Can we take some lessons today 
from the relationship between Indians and the natural world? 
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PIONEERS IN THE MOUNTAINS 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

SUBJECT: 
SKILLS: 

Social Studies 
Social participation, valuing, critical thinking, 
problem solving 
1-3 class periods (3 hours) 
Class divided into small groups 
Classroom 

OBJECTIVES: 
Students will be be able to describe diffeence between their attitudes toward natural 
resourcres and the attitudes of pioneer settlers in the mountains. 

MATERIALS: 
Books including photos and written history of mountains (Darius Kinsey photos) 
(Whatcom Museum of History And Art in Bellingham has the complete Kinsey collection 
of photos and negatives made about early logging days in Washington, which are avail
able to the public) 

ACTIVITY: 
Many early settlers came to the North Cascades mountains to log the seemingly limitless 
forests. At the time (during the 19th and early 20th centuries) their seemed to be a "cut-
out-and-get-out" approach to logging. 

Students can attempt to understand why the early settlers acted as they did toward their 
environment. This activity explores the rationale behind the pioneers' behavior. 

Ask students in small "family" groups to asume the roles of members of pioneer families 
moving to Sedro Woolley or Darrington in northwest Washington in 1890. The frontier 
land is covered with dense forest including huge Western hemlock, Douglas fir and 
Western redcedar trees. Wildlife abounds, including bear, deer, bobcat, wolf, and cougar. 
There is a resident population of Indians. 

Ask the "families" to make lists of things they must do in order to establish a home in the 
northwest wilderness. These tasks should be listed in the order the families plan to 
accomplish them. For instance, "provide food" might be first and "provide shelter" 
second. 

Then each family should discuss and make a second list describing the environmental 
impact they could anticipate resulting from each activity. For example, providing food 
and shelter would involve shooting wild game and cutting trees and clearing ground for a 
cabin and garden. 
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After the lists are complete, you and the students might discuss: In your role as a pioneer, 
how would you describe your attitudes toward the forest and mountains when you began 
establishing your homestead? 

What impact would you have been likely to think you were making on the environment? 

How does your present attitude toward the forest as a natural resource compare to the 
attitutde you held when you imagined yourself an early settler? 

What factors do you think have contributed to changes in Americans' attitudes toward the 
environment since the 1890's? 

Is is appropriate to condemn the early pioneers and settlers for exploiting the environ
ment? Why or why not? 

How can we more effectively judge our actions affecting the environment by current 
standards and conditions as well as by the needs of future generations? State your rea
soning. 

Adapted from Project Learning Tree: Activity Guide 7-12 



MANAGEMENT OF THE MOUNTAINS 

DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

SUBJECT: 
SKILLS: 

Social Studies 
Gaining information, problem solving, 
communication 
1-3 days 
Six small groups 
Classroom 

OBJECTIVES: 
Student will describe the difference betwen philosophies of land management. 

MATERIALS: 
3 information sheets: 1. Who Manages the Mountains? 

2. Forest Lands in Washington State 
3. Major Public Land Issues and Management Concerns 
4. Map of the National Forest closest to your school 

ACTIVITY: 
1. Divide the class into six small groups. Ask each group to develop a goal statement and 
5-10 management guidelines for the same parcel of national forest land and/or including 
wilderness area. 
2. Ask one group of students to create its goals and guidelines from the viewpoint of the 
National Forest Service, the second from the viewpoint of private timber industry, third 
from the viewpoint of a conservation group such as the Audubon Society or Wilderness 
Society, fourth from the viewpoint of the Chamber of Commerce, fifth from the view
point of a Native American tribe, sixth from the viewpoint of an off-road vehicle club. 
3. All six groups should take into account the growing impact of population growth and 
increasing consumption of resources. 
4. To help students understand the goals of each of these groups, encourage them to do 
library research and also to interview, if possible, a local representative of each group. 
5. When the groups have completed their assignments, ask the students to discuss the 
following questions: 
*How do the goals and guidelines of the six groups differ? 
*What other groups might recommend different goals and guidelines? 
*What forces (such as history, economics, aesthetics, ecology) may determine the values 
each group attaches to the forest? How do these forces appear to influence their objec
tives? 
*How do public and private interest groups influence public land mangaement decisions? 
6. Attempt to create an "ideal" set of guidelines from the view of the greatest overall good 
for the greatest number of people, plants and animals. 

Adapted from Project Learning Tree: Activity Guide 7-12 
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M O U N T A I N P L A Y 

SUBJECT: 
SKILLS: 

Social studies, physical education 
Gaining information, social participation, 
critical thinking, valuing 
Two class periods 
Small groups 
Classroom 

DURATION OF ACTIVITY: 
GROUP SIZE 
SETTING: 

OBJECTIVES: 
Students will describe the environmental and economic impacts of different kinds of 
mountain recreation. 

MATERIALS: 

Catalogs from different recreational equipment manufacturers. 

ACTIVITY: 
1 .Ask students to generate a list of different ways in which they might use the mountains 
for outdoor recreation; for example, for backpacking, fishing, hunting, car- and tent-
camping, recreational vehicle camping, boating, nature study, skiing, ski-mobiling 
photography, rockclimbing, hang-gliding, berry-picking and wildlife watching. 
2. Divide the class into small groups. Ask each group to plan a visit for the same length 
of time to the same area in the mountains, choosing one of the uses listed above or an
other they suggest. 
3. Ask each group to find out what they would need for the visit and what costs would be 
involved; for example identify economc costs related to such things as price of equip
ment, special training, license and permit fees, and maps. Identify possible environ
mental costs such as loss of forage fo wildlife, social compaction and erosion, and stress 
to populations of endangered species. 
4. After all of the groups have gathered and organized this information, compare the cost 
of the trips by discussing the following questions: 
* Which recreational activity costs the most and which the least? 
*Which recreational use requires the greatest and which the smallest expenditure of 
energy? Be sure to take into account energy use in manufacturing and maintaining 
equipment. 
*Does the dollar amount spent on the trip or experience represent its full economic cost? 
For example, who pays for the maintenance of the facilities for outdoor recreational 
activities? 

5. Follow this discussion by an analysis of the various potential benefits related to each 
of these recreational uses of and practice within a mountain area. Weigh the cost and 
benefits related to each. Take a trip that seems to combine the greatest benefits with the 
fewest negative costs! 

Adapted from Project Learning Tree: Activity Guide 7-12 
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MOUNTAIN MURAL 

SUBJECT: Social Studies, Science, Art 
SKILLS: Critical thinking, valuing 
DURATION OF ACTIVITY: 1 - 2 hours 
GROUP SIZE: Class 
SETTING: Classroom, need large wall 

OBJECTIVES: 
Students will demonstrate knowlege of the effects of human and nonhuman activity in 
mountainous areas. 

MATERIALS: 
Butcher paper 6-10 feet long put up on wall 
Mural-making materials (crayons or felt-pens and paper or tempera paints and paper) 
Glue, tacks or pins 

ACTIVITY: 
Provide a large piece of butcher paper and help students create a mural on it representing 
the mountains, complete with vegetation, wildlife and different habitats, but not with 
human beings. Help students contour the map to show difference bewteen mountains and 
valleys, different elevations and landforms. 

2. Lead the class in a bramstorming session to list examples of human activity which 
might be introduced into the mountain environment. Then ask the students to make a set 
of pictures representing each item on the list, including such things as: 
Roads in use Logging and lumber mills 
Dams and reservoirs Power lines 
Tunnels Campgrounds 
Ski area in use Trail in use 
Boats on rivers, lakes Campfires 
Outhouses Fences 

3. When the pictures have all been made, have each student pick a picture and choose a 
place on the mural where the picture could appropriately be placed. Each student can 
explain to the class why he or she selected mat location 

4. After each student has had a turn, each student should draw on the mural one or more 
possible consequences resulting from introducing the activity shown. 

Sample consequence are a dangerous mudslide, soil erosion, human recreation, noise 
pollution, deer population explosions, dead fish and injured animals. Discuss with the 
students both the possible beneficial and detrimental effects of these consequences. 



MOUNTAIN MUSIC 

SUBJECT: 
SKILLS: 
DURATION OF ACTIVITY: 
GROUP SIZE: 
SETTING: 

Music, social studies, language arts 
Singing, analysis, discussion, writing 
1 - 2 hours 
Class 
Classroom 

OBJECTIVES: 

Students will analyze music for environmental and historical messsages 

MATERIALS: 
Copies of songs*: Frozen logger 

The Old Settler 
Little Cabin in the Cascades Mountains 

1. Students read or sing lyrics to songs. 

2. Discuss the lyrics, when they were written and the style in which they were written 

3. Have students write their own historical or environmental song or rap. Give students a 
familiar tune to which they put their own new words. Songs could be about a specific 
issue, a favorite animal, or general feelings about the mountains. Share songs with 
family, friends, and/or other students. 

*Music to all three songs may be found in 
The Rainy Dav Song Book: Traditional and Contemporary Songs of the Northwest col-
lected and edited by Linda Allen 



T H E F R O Z E N L O G G E R 
words and music by James Stevens 
Folkways Music Publishers, Inc. 
used by permission 

As I sat down one evening in a timber town cafe, 
A six-foot seven waitress, to me these words did say. 

I see you are a logger, and not a common bum, 
For no one but a logger, stirs his coffee with his thumb. 

My lover was a logger — there's none like him today-
If you'd sprinkle whiskey on it, he'd eat a bale of hay. 

He never shaved his whiskers from off his horny hide. 
Bud he'd pound 'em in with a hammer, then bite'm off inside. 

My lover came to see me on freezing winter day. 
He held me in a fond embrace that broke three vertebrae. 

He kissed me when we parted, so hard he broke my jaw, 
And I could not speak to tell him he'd forgot his mackinaw. 

I watched my logger lover going through the snow, 
A sauntering gaily homeward at forty-eight below. 

The weather tried to freeze him, it tried its level best— 
At a hundred degrees below zero, he buttoned up his vest. 

It froze clean down to China, it froze to the stars above. 
At one thousand degrees below zero, it froze my logger love. 

They tried in vain to thaw him, and if you'll believe me, sir, 
They made him into ax blades, to chop the douglas fir. 

That's how I lost my lover, and to this cafe I come, 
And here wait till someone stirs his coffee with his thumb. 

And then I tell my story, of my love they could not thaw, 
Who kissed me when we parted, so hard he broke my jaw. 
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T H E OLD S E T T L E R 
words by Francis Henry, 1877 

I'd traveled all over the country, prospecting and digging for gold, 
I'd tunneled, hydraulicked and cradled, and I had been frequently sold, 

And I had been frequently sold, And I had been frequently sold 
I'd tunneled, hydraulicked and cradled , and I had been frequently sold 

Where one had made riches by mining, perceiving that hundreds grew poor, 
I made up my mind to try farming, the only pursuit that is sure. 

So, rolling my grub in my blankets, I left all my tools on the ground. 
And started one morning to shank it, for a country they call Puget Sound. 

Arriving flat broke in mid-winter, I found it enveloped in fog, 
And covered all over with timber, as thick as the hair on a dog. 

As I looked on the prospect so gloomy, the tears trickled over my face; 
For two years I chopped and I labored, but I never got down to the soil. 

I tried to get out of the country, but poverty forced me to stay, 
Until I became an old settler, then nothing could drive me away. 

And now that I'm used to the climate, I think that if man ever found, 
A spot to live easy and happy, that Eden is on Puget Sound. 

No longer the slave of ambitions, I laugh at the world and its shams, 
As I think of my pleasant condition, surrounded by acres of clams. 

• ft"?' 
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L I T T L E CABIN IN T H E C A S C A D E MOUNTAINS 

There's a little cabin in the Cascade Mountains, And it's where I long to be, 
Where the tall trees frown and the streams come tumblin' down, And the trout leap lustily 
Where the hills lay hazy, and the sunshine's lazy, and the day ends peacefully. 
Oh that litde cabin in the Cascade Mountains is a paradise to me. 

VERSE #1: 
Way up in the mountains many miles from here, 
There's a little cabin that to me is dear 
Fishin' in the summer, huntin' in the fall, 
It's a hummer any rime at all. 
Get up in the mornin' feelin' extra fine 
Birdies start to singin', sun begins to shine. 
Breakfast in a hurry, got a job to do; 
Gonna loaf around the whole day through. 

CHORUS 

VERSE #2: 
Get my tackle ready, string my fishin' pole, 
Gonna catch a whopper at my favorite hole. 
Standin' in the river, water all about, 
Flickin' flies to fool the hungry trout. 
Sittin' in the evenin', by the cabin door, 
Fish and bacon fryin', couldn't ask for more. 
Soon as I have eaten, gonna hit the hay, 
Drop away to end the perfect day. 

words and music by Harold Weeks, copyright 1929 

CHORUS: 
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G E T T I N G OUT INTO T H E F I E L D 

KEEPING A FIELD JOURNAL 

In today's environmental education programs, the 
creative journal can be a very powerful instruc
tional tool. Students need an opportunity to slow 
down and see, to feel and know what they are ex
periencing, to dig in below the surface mirror to 
explore their inner values and beliefs. By balanc
ing writing and imaging they engage all brain 
modes of operation. Before learning to draw they 
must learn to see. The journal is a place to estab
lish and practice important rituals of your mak
ing. It is a place to catch insights—into nature, the 
living planet, one's self, and others (Hammond, 
1989). 
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Ideally a journal should be kept throughout the school year, both in class and on field 
trips. Personal journals should not be marked on or written in by the teacher. They may 
be glanced at to give the teacher an idea of how the student's fluency is developing and 
how much the student is doing. If the student wishes to share a writing or a drawing, the 
teacher should respond to the ideas, not the mechanics (unless asked to do so by the 
student). 

Materials for working with a field journal should include some kind of bound journal 
with a hard cover or backing. A pen or pencil may be attached. Have each student keep 
their journal in a zip-loc plastic bag, which may also include crayons, pencils, felt pens, 
tape or a gluestick. 

The following are ideas for getting your students involved in writing in a field journal 
when outside making observations, studying nature, or appreciating the processes and 
forms of nature. 

1. Students sit quietiy observing (without writing or drawing) for 5-10 minutes. They 
should be separated from each other, quiet and using all senses to observe should be 
stressed. Their assignment would be to return with a piece of writing that can be shared 
and enjoyed with others. 

2. Trace or outline found objects, then write insights or description inside or outside the 
pattern. 
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3. Glue found objects (small, non-living!) into journal. Write about them. Make obser
vations. What do they represent to you? 

4. Make a list of all you can see, hear, smell, remember, wish, plants, animals... 

5. Write an unsent letter to a place, a bird, a flower. 

6. Draw a picture of this place from a different point of view—an ant's view, eagle's view, 
etc. Write about this place from a different point of view. 

7. Make a "gesture drawing" and/or "gesture writing" of a tree, flower, mountain, etc. It 
should be very fast or with large words, just a few to give a feeling of the thing. 

8. Write a haiku or a cinquain. 

9. Try to add a picture to each writing and some words to each drawing. 

10. Use different media, both for image and writing—pencils, pens, crayons, 
colors, natural markers (moss, dirt, sticks, leaves, etc.) 

11. Write about what each of your senses is experiencing right now. 

12. Try carefully drawing something without looking at the paper. 

13. Use a hand lens to examine minute parts of a plant. Do a close up study of 
the object, with considerable effort paid to detail. Draw or write descriptively 
about the item. Weave in information about the plant's uniqueness and adapta
tion strategies. 

14. Students choose or are given a particular item (a bird, rock, plant, or 
creature) to observe. They write a detailed description of it. Writings may be 
shared to see if other students are able to recognize the subject from descrip
tion. 
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ORGANIZING A FIELD TRIP 

Pre-trip planning: One of the most important parts of a field trip is the planning. If this 
is thoroughly done, then most details will fall into place. Even if the field trip is spontane
ous or if its done for the pure joy of seeing the world outside, the trip should be thought 
out and a simple plan should exist. 

Along with planning the field trip, pre-trip activities at school also help students get the 
most out of the experience. Teachers should discuss the trip with their students, list 
objectives, and present background information. Appropriate behavior and some re
hearsal of the schedule of the field trip also enables students to have a more productive 
experience. The teacher sets the tone for the trip. Emphasize that each individual needs 
to respect the home of the plants and animals. 

Parents should be notified about the timing and details of the field trip. Permission slips, 
if necessary, should be sent home and collected. 

Other pre-trip planning considerations include: 
1. Clothing 
2. Timing: bathrooms, snacks, lunches and water 
3. Accidents—carry first aid for scratches and bee stings; 

plan what to do in case of something serious. 
4. Alternative plans in case of rain. 
5. Rules (i.e. partners, lines, etc.) 
6. Children's participation in planning 

The Trip: Conduct the trip or activity as planned, but always allow for the unexpected. 
Be open to some spontaneity which changes the focus of the lesson or adds to its breadth. 
Some discoveries that come along can be left to a later exploration. Others should be 
integrated into the experience now, at the expense of your planning. 

It is especially important on the first field trip with a group to develop a sense of organi
zation and continuity so that later experiences require less teacher direction and more 
teacher-student cooperation. Along with good preparation, aim to provide the student 
with real involvement, a total experience. Do things on the field trip that you can't do in 
the classroom. Give the children opportunity for exploration and self-discovery. Let the 
natural world speak for itself-get away from a lecture format and use techniques that 
allow children to experience the world. 

Follow-up: If students are to develop an understanding of and love for the environment, 
repeated exposure to the concepts and processes of the environment is essential. Repeti
tion and follow-up after the field trip is a must. 
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For follow-up, have the students keep a journal, write a report or draw experiences from 
the trip. Tell the story of the trip in new ways through activities, an art experience, class 
discussions, murals, reports, presentations to other classes, or displays. Select books, 
movies and videotapes that support concepts presented on the trip. These can also be used 
during pre-trip classes. 

Evaluate the experience from both your own and the child's perspective. As you begin 
planning the next field trip, see how this one can build on the last one and on the total 
experience of the child. 

A Check-list of Field Trip Priorities: 

1. Determine the reason for going. 
2. Select the site. 
3. Discuss the site permission and availability with proper 

persons. Contact the land management agency involved. Set tentative dates. 
4. Estimate trip costs and determine who is to pay them. 
5. Obtain approval from administration. 
6. Select and contact resource people for the trip or site. 

Set time and date. Confirm reservation on day before you go. 
7. Visit the site and plan travel route. Make up maps for vehicle drivers if applicable. 
8. Locate aides, volunteers, chaperones. 
9. Obtain parental permission. Include list of special clothing needs, funds needed, an 

other specific plans on this permission slip. 
10. Conduct a planning session with all involved. 
11. Ready equipment and supplies. 
12. Establish trip plans and rules with staff and students. Plan for medical emergencies. 
13. Conduct pre-trip activities with students. 
14. Take the field trip. 
15. Conduct post trip exercises, including trip evaluation and commentary for using 
the same area with another group, thank you notes to site coordinator, parents that help 

PTSA (if they helped to finance trip), etc. 
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MOUNTAIN FIELD TRIPS 
(by county) 

A D A M S C O U N T Y 
STATE LANDS 
*Saddle Mountain- Somewhat easy 1 mile round trip on the crest of a wide, gently 
rolling ridge rising west to east from the Cascades, cut by the Columbia River. (WDW) 

*Lake Wenatchee- A 489 acre park with 12,623 feet of waterfront. Many trails in the 
area to observe surrounding mountains and hills. 

*French Creek Campground- Nice easy 1 1/2 mile forest walk in old growth. 

*Panther Creek- Moderate 4 4/5 miles trail through a forested creek valley. 

* White River- Level 4 mile trail through scenic valley and virgin forest. 

*Indian Creek- Fairly easy 2 mile hike through old growth forest. 

*Twin Lakes- Trail is steep for first 1/4 mile but easier rest of the 4 miles. 

*Snowy Creek- This 2 mile trail goes through a 1974 clearcut and into magnificent old 
growth. 

*Swailow Caves Nature Trail- 1/2 mile trail that goes along a bench overlooking a 
marsh. 

*Hidden Lake- Short 4/10 mile hike to a nice little lake. 

*Phelp Creek- Fairly level 5 mile trail to Spider Meadows. Follows creek valley. 

*Round Mountain- Moderate 2 mile trail to mountain. Another 3 miles to Alpine Look
out. 

C H E L A N C O U N T Y 
STATE PARK 

WENATCHEE NATIONAL FOREST 



C L A L L A M C O U N T Y 
STATE PARKS 
*Bogachiel- Park is comprised of 119 acres, including 2,800 feet of river frontage. 
Nature trail winds through a moss-covered forest. 

OLYMPIC NATIONAL FOREST 
*Pioneer's Path Nature Trail- Easy 1/2 mile loop trail through forest carpeted with 
moss, ferns, rainforest plants and tall old trees along Soleduck River. 

*Upper Dungeness- Trail is easy and fairly level for first 2 1/2 miles. Located in the 
rainshadow the area is similar to eastern Washington forests. Area consists of large old 
trees including Rocky mountain juniper and Lodgepole pine. 

OLYMPIC NATIONAL PARK 
*Hurricane Ridge area- Several very easy trails through wildflower fields. Great 360 
degree view of area all the way to Vancouver Island. 

*Olympic Hot Springs- Easy 2 1/2 mile trail that follows a road. There are several 
pools. 

*Soleduck Falls/Deer Lake-A fairly easy trail. 1 mile to the falls or 4 miles to the lake. 
All go through a lovely old growth forest following Canyon Creek. 

*West Elwha Trail- Trailhead in Altaire campground. Trail loosely parallels the Elwha 
River. This area is in a transition zone-not as dry as the eastern Olympics or as wet as the 
western side. 

C O W L I T Z C O U N T Y 
GIFFORP PINCHOT NATIONAL FOREST/MT. ST. HELENS  
NATIONAL MONUMENT 
*Cedar Flats Nature Trail- Easy 1 mile loop that meanders through a cathedral forest in 
the northern portion of the Cedar Flats Research Natural Area. 

*Green River-Located in the Mt. Saint Helen's National Monument this trail follows the 
river valley for 5 miles. Trees are more than 400 years old. 

*Curly and Miller Creek Falls- Easy 1/4 mile round trip barrier-free trail to overlook of 
Lewis River and beautiful falls. 

*Trail of Two Forests- An easy barrier-frre 1/4 mile loop trail through a unique geologi
cal setting. 
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*Sheep Canyon Trail- A fairly level 4 2/5 mile round trip. Trail displays effects of 
mudflow on the canyon and pioneering plants taking root. 

*Meta Lake Trail- An easy 1/2 mile round trip along a paved path into the blast zone. 

G R A N T C O U N T Y 
STATE PARK 
*Sun Lakes- Many areas to explore the results of the uplifting of the Cascades and past 
volcanic activity. 

*Steamboat Rock- Past volcanic and glacial or flood activity examples. 

I S L A N D C O U N T Y 
STATE PARKS 
*Deception Pass-There are over 18 miles of trails in the park. There is a freshwater lake, 
saltwater beach and old growth forest. 

*South Whidbey Island- There are several self-guiding nature trails. Three of the trails 
exhibit a rare occurrence in this day and age ~ an ancient forest bordering Puget Sound. 

J E F F E R S O N C O U N T Y 
OLYMPIC NATIONAL PARK 
*HalI of Mosses- 3/4 mile easy loop trail crosses creek and climbs through Douglas fir, 
hemlock and Sitka spruce forest. Also enormous Bigleaf maple covered with luxuriant 
growth of ferns and mosses. 

*Spruce Nature Trail- 1 1/4 mile easy loop. Spruce, Douglas fir, hemlock and cedar. 
Descends to floodplain area covered with alder and maple. Grassy bottom attracts forag
ing elk. 

*Hoh River Trail- Walk as far as you want from Hoh River Visitor Center. Lots of huge 
old trees. Trail goes on for several miles. 

*Maple Glade Rain Forest Trail- Easy 1/2 mile loop winds through old growth maple, 
hemlock and Sitka spruce. Kestner Creek flows seasonally through the area. Trail guide 
available at ranger station. 
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*Quinalt Rain Forest Trail- Easy 3/5 mile or 4 miles round trip trail. Shorter trail has 
interpretive signs. The longer 4 mile loop parallels the shores of Lake Quinalt and then 
goes deeply into the rainforest. Enormous trees and lush understory vegetation. Access at 
Falls Creek and Willaby campground. 
*Willaby Creek Trail- Easy interpretive trail with unbelievably huge old cedar stands. 

*Quinalt Loop Trail- Easy interpretive trail with cedar swamp. 

*Queets River Campground Loop Trail- Easy 3 mile round trip starting from the 
campground following the river and passing through several open fields and forest. 

K I N G C O U N T Y 
STATE PARKS 
*Kanaskat Palmer Recreation area/Green River Gorge-There are 296 acres in the 
area with 1 mile of the Green River flowing through the park. Several easy trails in the 
park. 

*Federation Forest-There are two interpretive trails. One trail is 3/8 of MAJOR 
EVENTS 

*Cedar Flats Nature Trail- Easy 1 mile loop that meanders through a cathedral forest in 
the northern portion of the Cedar Flats Research Natural Area. 

MT. BAKER-SNOOIJALMIE NATIONAL FOREST 
*Deception Falls Nature Trail- It is an easy 1/2 mile loop which wanders through 
mature forest, crosses Deception Creek, skirts the Tye River and offers views of two 
waterfalls. 

*TroubIesome Creek Nature Trail- Located adjacent to the Troublesome Creek camp
ground. An easy 1/2 mile loop trail through towering Douglas-fir forest. 

*Barclay Lake- Trail has minor ups and downs and comes to lake at about 1 1/2 miles. 
Great view of glacial effects on Mt. Baring. 

*Trout Lake- Trail to lake is 1 1/2 miles through old growth forest and follows Foss 
River to large forest lake beneath a mountain scarp. 

*Tonga Ridge-Fairly easy 3 mile, one-way trail through meadowlands to great views and 
huckleberries (in season). 

*Troublesome Creek-Trail begins in Troublesome Creek campground, north of Index. 
This is an easy 1/2 mile trail which follows the North Fork of the Skykomish River. 
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*Pratt River Valley- Longest, lowest elevation river in Mt. Baker-Snoqualmie National 
Forest. Cedars with diameters of more than 13' and Douglas-fir more than 9' in diameter 
can be found. 

*Asahel Curtis Nature Trail- A flat, self-guiding nature trail, about 1 mile long, through 
one of the last old growth stands in the 1-90 corridor. Some trees are nearly 700 years old. 
Stands consist of Douglas-fir, western hemlock, western red- cedar, pine, pacific silver fir 
and Noble fir some 250' in height. 

*Tradition Lake Plateau- A level 1 1/2 mile trail to a lake abundant with wildlife. 

*Denny Creek waterslide- An easy 1 1/2 mile hike to wonderful natural waterslide. 
Trail goes through old forest, crosses creek, goes under freeway and enters the Alpine 
Lakes wilderness. 

*Franklin Falls- This is a 1/4 mile trail to the falls. The falls are 70' with a shallow pool 
and gravel sandbar for great wading. 

SEATTLE CITY PARKS 
*Schmitz park- There is a 1/2 mile loop trail which goes through a grove of huge 
Douglas firs and cedars and past a stream. Good example of what the first settlers en
countered when they arrived. 

*Seward park- Easy trail through ancient forest grove. 

K I T T I T A S C O U N T Y 
STATE PARK 
*Ginkgo Petrified Forest- Easy hiking trails explaining results uplifting of Cascade 
Mountains caused. Interpretive center with exhibits. 

WENATCHEEE NATIONAL FOREST 
*Mirror Lake- An easy to moderate 1 mile trail through old growth to a 
clear mountain lake at the foot of Tinkham Peak. 

*Hyas Lake- Gradual 1 1/2 mile trail through fine old 
growth to lakes. 
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K L I C K I T A T C O U N T Y 
STATE PARK 
*Brooks Memorial- There are 9 miles of trails inside the park. They provide an intro
duction to the "yellow pine zone" consisting of Ponderosa pine, Douglas-fir and Oregon 
oak. The park is just south of Satus Pass, 3,149 feet elevation. 

*Horsethief Lake- 1/2 to 1 1/2 mile round trip around and through lava blocks and tow
ers, deep crevasses and clefts, walls and benches of Horsethief Butte. 

L E W I S C O U N T Y 
Gifford-Pinchot National Forest 
*River View Trail-Trail is easy 1 1/2 miles and follows the Cowlitz River. Offers views 
down into the river canyon and winds through open old growth forest. 

*Deer Lake and Sand Lake- Easy 2 1/2 miles to Deer Lake or 3 1/2 miles to Sand Lake. 
Deer Lake has a forested shoreline while Sand Lake has a shoreline of alpine trees and 
flowers. 

M A S O N C O U N T Y 
OLYMPIC NATIONAL FOREST 
*Lena Lake- A fairly easy 3 mile trail to a forested lake formed by a massive rockslide 
dam thousands of years ago. Trail goes through second growth and old growth forests. 

O L Y M P I C N A T I O N A L P A R K 
*Upper South Fork Skokomish Trail- An easy 2 mile loop trail which follows the 
Skokomish River. Enormous trees and boulders along the way. 

O K A N O G A N C O U N T Y 
OKANOGAN NATIONAL FOREST 
*Smith Canyon- Fine 3 mile round trip walk displaying an excellent example of the east-
Cascades transition downward from highland forest to sagebrush-steppe. 

*Big Tree Trail- A 1 mile trail or 7/10 mile loop at Lost Lake campground displaying 
large Western larch trees. 

*Strawberry Mountain- A 17/10 mile trail also beginning in Lost Lake campground. 

*EarIy Winters Trail- Fairly level 4 mile day hike through old trees along creek bottom 
at Klipchuck campground. 
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*Cedar Creek Trail- Hike a gentle sidehill through big fir and spruce with occasional 
stands of cedar trees. Cedar Creek pours from pool to pool then drops 50-60 feet in a 
series of falls. Reach the falls in 1 7/10 miles. The trail continues 7 1/2 miles beyond the 
falls to Abernathy Pass. 

*Black Lake Trail- Easy 4 mile trail through mostly forested valley to a large mountian 
lake. 

*Twisp River Trail- Easy 3 mile trail that parallels the Twisp River valley. Scenic views 
of surrounding mountains and river. 
*Oval Creek Trail- The first 5 miles of trail are fairly gradual. At 6 1/2 miles come to a 
junction with West Oval Lake. 

*Foggy Dew Trail- The first 4 miles of this 7 3/5 mile trail are a fairly easy grade. Foggy 
Dew Falls are at 3 miles. 

P I E R C E C O U N T Y 
MT. RAINIER NATIONAL PARK 
*Grove of the Patriarchs- An easy 1 1/2 mile loop trail through trees estimated to be 
1,000 years old. 

*Sourdough Ridge- Located at the Sunrise area. An easy 1 1/2 mile self-guiding loop 
trail through subalpine meadows and along Sourdough Ridge. Excellent views of sur
rounding mountains. There is a booklet to go with the trail. 

*Emmons Vista- Located at Sunrise area. An easy 1/4 mile walk to view of Mt. Rainier 
and Emmons Glacier. 

*Sunrise Rim Trail- Located at Sunrise area. An easy 2 4/5 mile loop trail with views of 
Mt. Rainier and Emmons Glacier. Also goes to Shadow Lake. 

*Nisqually Vista Trail- Located at the Paradise Visitor Center. An easy 1 1/4 mile round 
trip trail. Excellent close-up views of Nisqually Glacier and wildlfowers. 

MT. BAKER-SNOOUALMIE NATIONAL FOREST 
*Eunice Lake- A 1 3/4 mile trail through old growth Noble and Silver fir to an alpine 
lake. 

*Shadow Lake Trail- An easy 1 1/2 mile trail through wildflower meadows. Shadow 
Lake is shallow, in a subalpine setting. 

*Sheep Lake- A fairly easy 2 mile trail through meadowland to Sheep Lake surrounded 
on three sides by cliffs. 
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*Lake Christine- A fairly easy 3/4 mile hike to a small alpine lake. 

*Lake George- An easy 1 mile through old forest to a sparkling lake. 

SKAGIT COUNTY 
STATE PARKS 
*Rockport- Several short, easy trails through 300+ year old Douglas-fir trees. 

MT. BAKER-SNOOUALMIE NATIONAL FOREST 
*South fork of the Cascade River-An easy 4 mile round trip trail through old growth 
forest along Cascade River. 

*Sauk Mountain Trail- Trail is a moderately steep 2 miles of switchbacks through 
lovely wildflowers. On a clear day one can see to Mount Rainier, 100 miles away. 

*Council Bluff- At Council Lake campground. 1/2 mile walk with a 300' elevation gain 
to wonderful views of Cascade volcanos. Everything seen is either a volcano or lava 

*Lewis River Trail- Easy 4 mile round trip trail through forest along Lewis River. 

*Thomas Lake- Short easy 3/4 mile trail into a cluster of 5 lakes within the Indian 
Heaven Wilderness. 

*Big Hollow- The largest unfragmented ancient forest between Lewis River and the 
Columbia River. 

S K A M A N I A C O U N T Y 
GIFFORD PINCHOT NATIONAL FOREST 

flow. 
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S N O H O M I S H C O U N T Y 
STATE PARKS 
*Camano Island-134 acres including 6,700 feet of saltwater beach on Saratoga Passage. 
Camano Island is situated in the rainshadow of the Olympic mountains. There is a 1/2 
mile interpretive trail through the forest including some Douglas fir over 600 years old. 
There are also trails along the cliffs and along a marsh. 

* Wallace Falls- Moderately steep 7 mile loop trail through forest to spectacular water
falls. 

MT. BAKER-SNOOUALMIE NATIONAL FOREST 
*Youth-on-Age Nature Trail- A 1/3 mile easy, paved loop trail through trees up to 500 
years old. This is a self-guided nature trail with brochure. 

*North Fork Sauk River Trail- For the first 5 miles trail follows the Sauk River 
through grove after grove of cedars, hemlock and fir. In the first quarter-mile giant trees, 
some up to 9 feet in diameter, line the trail. 

*White Chuck Bench Trail-The trail follows the river for 7 miles. In the first 3 miles 
there are many large trees. There are also mountain views and beaver ponds. 

*Boulder River Trail- Trail is fairly easy and 8 miles round trip. The trail follows the 
ows the Boulder River through a thick, old growth forest (trees are up to 750 years old) in 
a lowland river valley. There are some spectacular waterfalls along the canyon wall. 

*Kelcema Lake- A short, moderate, 1 mile hike to a 23 acre lake in a subalpine setting. 

*Ashland Lakes-This is a 6 mile round trip. The trail is easy after the first few hundred 
feet. The trail enters old growth forest in 3/10 mile and the first lake, Beaver Plant Lake, 
is 3/4 mile up the trail. Upper and Lower Ashland Lakes are not far. It is recommended 
that small children do not condnue on trail past Lower Ashland Lake. 

*Beaver Lake Trail- The trail is an easy hike of about 3 miles one-way. At 1 1/2 miles 
you can cross the bridge between the beaver ponds. You then enter old growth cedar 
groves that are hundreds of years old. 

*Big Four Ice Caves-The trail is a fairly easy 1 mile. It travels through a dense forest, 
over the south fork of the Stilliguamish River and to the bottom of the 6,135' Big Four 
Mountain. 

*Boardman Lake- An easy 4/5 mile to the lake through dense old growth forest. 

*Coal Lake- Trail is 1/10 mile to 6 acre lake in subalpine setting. 
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S P O K A N E C O U N T Y 
COUNTY PARK 
*Dishman Hills- Granite hills support 7 distinct vegetational communities and several 
other microhabitats. The hills were sculpted by the great Missoula flood following the 
last ice age. 350 species of vascular plants, 126 species of birds, 52 species of butterflies 
and 19 species of mammals have been counted. 

T H U R S T O N C O U N T Y 
STATE LAND 
*Capitol Forest-Several easy interpretive trails located in the Black Hills area. (DNR) 

W H A T C O M C O U N T Y 
STATE PARKS 
*Larrabee- The park consists of 1,886 acres including 3,600 feet of saltwater shoreline 
on Samish Bay. Hiking trails on Chuckanut Mountain. 

COUNTY PARKS 
*Tennant Lake- The park is 250 acres. There is an interpretive center and an easy 3/4 
mile boardwalk around the lake and through a marsh. The interpretive center includes 
information on local geology, wildlife and plant ecology. 

NORTH CASCADES NATIONAL PARK 
*Newhalem Creek- Trail follows an old logging road up a beautiful mountain valley. 
About 4 1/2 miles of easy grade. 

*Trail of the Cedars- An easy, level 3/10 mile loop. Interpretive plaques, large western 
redcedar trees and a suspension bridge which crosses the Skagit river. 

*Ladder Creek Falls- About a 2/5 mile loop with some steps and handrails. Beautiful 
pools and falls in a forest. 

*Thunder Creek- Level trail for first 4/5 mile to Thunder Creek bridge. The entire trail 
is 30 miles but one can hike whatever distance chosen. If you choose to do only the first 
section you will see large western redcedar and fir as well as lush growth and birds. 

*Thunder Woods Nature Trail- Located 300 yards up Thunder Creek trail. This trail is 
a 1 4/5 mile loop and is moderately steep. There is a printed guide available at the trail-
head. 



212 

*Diablo Lake- Mostly level 3 mile trail. Most of trail is in deep woods but there are 
some great views, wildflowers and a suspension bridge over Diablo Lake.This is a 3/10 
mile boardwalk trail into an old-growth forest community. The trail is barrier free and 
accessible to wheelchairs and to those who have difficulty walking. Interpretive panels 
highlight the trees and animals living together in the forest. 

*Rainy Lake Trail- Located at Rainy Pass day use area. A 2 mile round trip, level and 
paved trail-wheelchair accessible. High alpine cirque lake with waterfalls descending 
form snow-clad peaks at south end. 

*Lake Ann- Located at trailhead to Rainy lake. The trail is a gende grade 3 1/2 mile 
round trip through high country with alpine scenery. 

*Blue Lake- Trail is moderately steep and 4 miles round trip. Travels from forest to 
flower covered avalanche slopes to subalpine trees and heather. Lake is set in a deep 
cirque below rugged cliffs. 

MT. BAKER-SNOOUALMIE NATIONAL FOREST 
*Horseshoe Bend Nature Trail- Located across from Douglas Fir campground on Hwy. 
542. An easy, self-guided 1/2 mile loop trail. 

*Chain Lakes- This 7 mile loop trail traverses below the rock cliffs of Table mountain 
and winds past a series of alpine lakes. If you have small children it is recommended you 
turn around at Hayes and Arbuthnot lakes (3 miles). 

*Shadow of the Sentinels Nature Trail- This is a self-guided 1/2 mile loop trail through 
the last of the giant Douglas fir that once dominated the valley. 

*Blue Lake- A 1 mile round trip to a shining lake surrounded by steep rock cliffs and 
grassy meadows. 

*Baker River- An easy 5 mile round trip, family hike that follows the river upstream 
through ancient ( some over 1000 years old) cedar groves and past abandoned beaver 
ponds. 

*East Bank- Trail follows along the shoreline of Baker Lake. An easy 4 mile hike 
through the site of an old forest fire caused by the 1843 eruption of Mt. Baker. 



213 

Y A K I M A C O U N T Y 
MT. BAKER-SNOOUALMIE NATIONAL FOREST 
*Twin Sisters Lakes- Easy 1 3/4 miles to Little Twin or 2 1/4 miles to Big Twin. Two 
large jewel-like lakes which are among the largest in the state. 

STATE LAND 
*Sedge Ridge- A moderate 4 mile trail beginning in open pine forest then through 
steppe to boulder-blocky tundra, 4,150 feet. Good views of surrounding area. (T)NR) 

*Darland Mountain- 5 mile round trip to top of ancient volcano with views of surround
ing area. 

*Cleman Mountain- Round trip can be 1 mile to 20 miles with anywhere from no 
elevation gain to 3200'. Mountain ecosystem is considered "desert-alpine". 

*Manastash Ridge- Part of the system of west-east ridges uplifted after the last uplifting 
of the Cascade Range. Walks can be anywhere from 0-4 miles round trip with the top 
elevation gain of 500'. Everything from wide-open sagebrush-steppes and grassy mead
ows to tundra-like rock barrens covered with flowers. (L.T.Murray Wildlife Recreation 
Area) 
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RESOURCES 

1. Reference Books 
2. Children's Books 
3. Films and Videotapes 
4. Laserdiscs and Computer Software 
5. Agencies 
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Morey, Walt Gentle Ben. Dutton, 1965; Avon, 1976. Gr. 3-6. 192 pages. 

Mowat, Farley. Owls In The Family. Little, Brown, 1961; Bantam, 1981. Gr. 2-6. 
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Rutiand, Jonathan. The Violent Earth. Illustrated by Francis Phillips and Charlotte Snook. 
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Wyler, Rose. Science Fun with Mud and Dirt. Pictures by Pat Stewart. New York: Simon 
and Schuster. 1986. 

Yolen, Jane. Owl Moon. Illustrated by John Schoenhen. New York: Scholastic, 1987. 

3 . FILMS AND VIDEOTAPES* 
KEY: I - best suited for intermediate students (grades 3-6) 

J - best suited for junior high students (grades 6-8) 
S - best suited for senior high school students (grades 9-12) 

Altered Environments: An Inquiry into the American Wildlands* (16mm) LT 10 min. 
Inquiry film which raises questions about the values to be found in the remaining natural 
wildlands and attempts to involve students in decisions about future uses of our wild 
areas. 

Anatomy of a Volcano* (video) JS Events leading up to the Mt.St. Helens eruption. 

Ancient Forests: Vanishing Legacy of the Pacific Northwest (video). LT Documentary on 
old growth forest ecology and issues facing old growth forests in the Pacific Northwest. 
Available from: The Wilderness Society 
1400 Eye Street, NW Washington, DC 20005 (202) 842-3400 

Animal Habitats* (16mm) 111 min. Introduction to principles of ecology by illustrating 
the specific adaptations of animals to the varying conditions of life in the desert, decidu
ous forest, prairie, evergreen forest, arctic tundra, and mountain timberline areas. 

Birth and Death of Mountains* (video) US 
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Cascade Mountains* (16mm) IJS Overview of the variety of geological formations from 
the Frazier River, B.C., to Mount Hood, Oregon. Shows examples of rocks found in the 
Cascades. 

Classifying* (video) I 

Classifying* (video) JS 
Conifer Trees of the Pacific Northwest* (16mm) IJS Identification of different types of 
cone-bearing trees. 

Earth Explored-Glaciers* (video) S 

Earth Explored-Plate Tectonics* (video) S 

Earth Explored—Volcanoes* (video) S 

Ecology: Olympic Rain Forest* (video) JS 
Fire and Ice* (16mm) IJS Formation of Mt.Rainier showing how a glacier sculptures and 
diminishes the volcano. 

Geological Work of Ice* (16mm) US 11 min. Combining animated drawings with natural 
photography, this film explains how ice, through geological ages, has been a powerful 
factor in sculpting the face of the earth. 

High Altitude Lakes* (16mm) JS 9 min. Illustrates highly specialized ecological relation
ships which exist in the environment of glacier-fed lakes. 
Glaciation* (16mm) J 12 min. Demonstrates glacial motion, its pressure, formation of 
moraines and their simultaneous erosion, and ultimately the climatic effects of glaciers. 

John Muir* (16 mm) IJS 15 min. Traces events in John Muir's Life which led to his 
successful efforts to secure environmental protection legislation. 

Life on a Dead Tree* (16mm) LT 11 min. As two boys explore an old dead tree they find 
that it is the home of many different kinds of plants and animals. 

Life on a Mountain* (16mm) US 10 min. Life and relationships among living things in a 
mountain environment that imposes its own rules and exerts certain special influence 
which effect all forms of life in the area. 

Loon's Necklace* (16mm and VHS) US Indian legend of how a loon received his distin
guishing neckband. 

Man and the Forest 1: Red Man and the Cedar Tree* (16mm) US Shows many uses of 
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the cedar tree among NW coast Indians. 

Mountain Waters* (16mm) US 16 min. Washington's water resources at Lake Chelan, 
Ross Lake, and portions of the Columbia River are shown. 

North America: Its Mountains* 16mm 14 min. Describes several mountain ranges of 
North America, illustrating how they vary in structure, climate, plant and animal life, and 
the ways these mountains have affected man's activities. 

Northern Forests* (video) 55 min. Trees of the coniferous forests have special adaptation 
that enable them to survive long cold winters and to feed many animals that depend on 
the trees for leaves, cones and bark. 

Northwest Coast Indians A Search for the Past* (16mm) JS 

Northwest Legacy* (video) 

Observing, Recording, Mapping, and Graphing* (VHS) IJ 

Queen of the Cascades* (16mm) US 24 min. Shows wildlife of four different zones of 
Mt. Rainier. 

Remarkable Mountain Goat* (video) US Goat's life story through the seasons. Capture, 
removal and transfer of goats from the Olympic Park to Cascade Mountains. 
Secret Life of a Trout River* (16 mm) JS 10 min. A trout river is shown to be a complex, 
delicately balanced ecological system. 

Succession: From Sand Dune to Forest* (video) S 

Two Mountainlands: Alps and Andes* (video) US 

Understanding Our Earth: Glaciers* (video) IJ 11 min. 
Untamed Olympics* (16 mm) US 26 min. More than fifty species of plant and animal life 
are depicted in the 1400 square miles of the Olympic National Park located in Washing
ton State. 

Vancouver Island Marmot* (video) US 

Volcanic Landscapes-Part One* (video) JS Presents a systematic examination of vol
canic processes and landforms, drawing from the landscapes of the Pacific Northwest for 
examples. Shows how the physical geography of the Pacific Northwest has influenced 
human settlement and development of the region. 
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Volcanoes, Earthquakes and Other Earth Movements* (video) JS Looks at the snow
capped mountains in the Cascades Range in Washington and Oregon; looks at what 
caused them to form in that particular place. 

Walking in a Sacred Manner* (video) JSA Photographs taken be Edward Curtis between 
1896 and 1930 are combined with Indian songs and commentary to explain the respect 
and appreciation of native Americans for the natural world and its importance to the 
physical, spiritual and psychological well-being of humans. 

Wilderness Ecology: Coniferous Forest* (video) JS 

Wilderness Ecology: Deciduous Forest* (video) JS 

Wolf Pack* (video) JS 20 min. Illustrates the hierarchic system of the wolf pack, an 
admirable compromise between self-preservation and mutual respect, relating to the 
larger pattern of life and death in the woods. 

•available from Northwest Education Service District (NW ESD) 189 
205 Stewart Rd. Mt. Vernon, WA 09273 
(206) 424-9573 

4. LASERDISCS AND COMPUTER SOFTWARE 

All American Bear (laserdisc) CLV, IJS, Laser Learning Technologies. NOVA Program. 

Animal Life Database LIS, Apple ll's 64K, Sunburst. Fields: class, order, number of 
chambers in animal's heart, size, weight, biome, range, shelter, migration, active periods, 
color, diet, birth type, fertilization, gestation, litter size, care time, metamorphosis, and 
adaptations. 

Animal Trackers LIS, Apple ITs 64K, Sunburst. Simulation in which students examine 
evidence within a woodland, grassland or desert habitat to identify animals. 

Animals and Habitats*IJ Apple Li's, CUE Softswap, public domain program. Lessons, 
database and bibliography for studying animal habitats. Fields: name, class, order, family 
and biome. 

Backyard Birds* I Apple He 128K, MECC. On-line identification system for birds of 
North America. Students are asked to describe features until their bird has been identi
fied. 

The Balance in Nature LT Apple He, Commodore, Focus Media Inc. Three underwater 
simulations of Mirks, Puffets, Puffmunchers and Mirkeaters teach students about life 



cycles, species change and extinction. 

Dr. Popper: Ecology and the Scientist Method, I, Apple lie 64K, Queue. Students use the 
scientific method to maximize the frog population in Dr. Popper's pond. 

The Earth's Water JS, Apple II's 48K, Queue. Water cycle, ground water, streams, rivers, 
lakes, ponds, oceans and marine life." 

Endangered Animal Species Database US, Apple Us 64K, Sunburst. Database of extinct 
and endangered animals since the 1600's, with the following fields: common name, 
scientific name, size, weight, estimated population, additional data on population, habitat, 
tropical level, diet and reason for endangerment. Must be used with Bank Street Filer. 

Endangered Species* I Apple He, CUE Softswap, public domain program. Lesson plans 
and bibliography for teaching about endangered species. Covers animal habitats, food 
webs, interdependence of humans and animals, preservation of species, reasons for 
declines in animal populations. Students make their own endangered animal database 
with an Appleworks template. Includes an optional lesson which requires MECC's Odell 
Lake, (see below). Requires Appleworks. 

Erosion JS Apple II's 48K, Queue. Agents of erosion, factors that effect deposition and 
sediments. 

Fossil Hunters* I Apple lie, MECC. Characteristics of fossils and geologic strata where 
they are found. Includes an exploration program as well as specific problems to be re
solved. 

Geological History JS, Apple II's 64K, Sunburst. Students explore and experiment with 
geological processes, print geological cross-section and build a 3-D model. 

Geologist at Work US, Apple II's 64K, Sunburst. Students determine geological history 
of a land mass by taking information from geological maps and core samples. 

Geology Search* JS, Apple II's, Tom Snyder, McGraw Hill. Students are natural resource 
explorers searching for oil. They perform tests concerning rocks, fossils and underground 
structures and then make decisions regarding drilling. 

The Grizzlies (laserdisc) US CLV, Laser Learning Technologies. From Alaska to Yel
lowstone, follow the great grizzly bear. 

Grizzly Bears US, Apple He, IBM, Queue. Students play a park ranger, a research biolo
gist and others solve conflicts between humans and grizzlies. Developed by the National 
Audubon Society. IBM requires CGA monitor. 

The Living Textbook: Earth Science and Life Science (videodiscs) JS CAV, Optical 
Data. Still shots and video clips on common textbook topics, lesson plans included. 
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Living Trees, Living Soil (laserdisc) LIS CAV, Laser Learning Technology, 25 minutes. 
Shows how the parts of the tree function to provide nourishment. Time-lapse photogra
phy illustrates soil creation and the many organism that use and enrich soil. 

Murphy's Minerals* I Apple He 128K, MECC. Students explore and resolve problems 
with unknown minerals and identify them by comparing properties to those found in an 
on-line database. 

Natural Causes* S Apple Ue 128K, QED. A mathematical simulation based on the closed 
ecosystem of Isle Royale, Michigan. Covers emigration, natality and mortality, carrying 
capacity, weather, disease, and predator/prey relationships between wolves and moose. 

Odell Lake, I, Apple He 128K, MECC. Children roleplay various species in a mountain 
lake and learn about food chains. This classic won a Classroom Computer Learning 
award. 

Oh, Deer!* IJ Apple Ue 128K, MECC. A herd of deer moves into the neighborhood. 
Children decide the herd's ideal size which is both in balance with the natural environ
ment and acceptable to people. Based on a real life situation, this simulation deals with 
sociological and ecological factors. 

Predator-Prey Relationships* S Apple Us, Scott Foresman. Mathematical model of a 
simple ecosystem with one predator species and one prey species. Students manipulate 
population changes, saturation, rates of increase and death. 

Rocky Mountains Beaver Pond (laserdisc) IJS CLV, Laser Learning Technology. Watch 
nature's greatest architects and engineers. 

Transportation* S, Apple Li's, Scott Foresman. Mathematical model of water loss by 
leaves. Variables include resistance to water loss, humidity, air speed, area, temperature 
and frequency. 

Vernal Pools* LI Apple Li's, CUE Softswap, public domain program. Complete unit with 
lesson plans, activities and bibliography using the extensive Appleworks database on 
disk. Database fields include name, phylum, number of legs, skeletal structure and wings. 
Requires Appleworks. 

Volcanoes S Apple Li's 48K, Queue. Students learn how a volcano forms in this simula
tion. 

Water Pollution S Apple Ue, IBM, Queue. Demonstrates the impact of pollution on 
aquatic life. Students vary temperatures, type of waste, dumping rate and the method of 
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treatment. 

Weeds to Trees* I Apple He, MECC. Students study secondary plant succession prin
ciples by managing a land track. 

White Wolf (laserdisc) US CLV, Laser Learning Technologies. Journey to the snow-
covered slopes of Canada's Ellesmere Island. 

Windows on Science: Earth Science and Life Science (videodiscs) PU CAV, Optical 
Data. Still shots and video clips on common textbook topics, lesson plans included. 

Publisher/Distributor phone numbers: 

AIMS: 1-800-367-2467 
Focus Media: 1-800-645-8989 
Laser Learn Technologies: 206-722-3002 
MECC: 1-800-228-3504 
Sunburst: 1-800-628-8897 
Queue: 1-800-232-2224 
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5. AGENCIES AND PRIVATE ORGANIZATIONS 

Alpine Lakes Protection Society 
Environmental Protection Agency 
Greater Ecosystem Alliance 
Mountaineers 
National Audubon Society - Wash. Chap. 
National Wildlife Federation 
Information from Non-game Wildlife Program 
Nature Conservancy 
National Park Service 

Pacific NW Regional Office 
North Cascades National Park 
Mt. Rainier National Park 
Olympic National Park 

North Cascades Institute 
Northwest Education Service Dist. 189 
Northwest Indian Fisheries Commission 
Olympic Park Institute 
Puget Sound Water Quality Authority 
USDA Forest Service 

Colville National Forest 
Mt. Baker-Snoqualrnie Nad. Forest 

Headquarters 
Mt. Baker Ranger Dist. 
Darrington Ranger Dist. 
North Bend Rnger Dist. 
Skykomish Ranger Dist. 
White River Ranger Dist. 
Glacier Public Serv. Center 

Okanogan National Forest 
Olympic National Forest 
Wenatchee National Forest 

206-325-5412 
206-442-4280 
206-671-9950 
206-281-8509 
206-786-8020 

206-586-1449 
206-728-9696 

206-442-5622 
206-856-5700 
206- 569-2211 
206-452-4501 
206-856-5700 
206-424-9573 
206-438-1180 
206-928-3720 
1-800-54SOUND 

509-684-3711 

206-775-9702 
206-856-5700 
206-399-2638 
206-888-1421 
206-677-2414 
206-825-6585 
206-599-2714 
509-422-2704 
206-434-9534 
509-662-4335 

U.S. Fish and Wildlife Service-Nisqually Refuge 
-Dungeness Refuge 

Washington Office of Environmental Education 
Washington State Department of Ecology 
Washington State Department of Fisheries 
Washington State Dept. of Natural Resources 
Washington State Department cr Wildlife 
Wilderness Society 

206-753-9467 
206-457-8792 
206-542-7671 
206-459-6774 
206-753-6600 
206-753-5330 
206-775-1311 
206-624-6430 
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CURRICULUM GUIDELINES 
Washington Superintendent of Public Instruction 

Thelearning outcomes listed below have been taken from curriculum guidelines prepared 
by the Office of the Superintendent of Public Instruction (SPI). While it is understood 
that individual school districts' goals may not be identical to those proposed by the SPI, 
there should be similarities. By mcluding these guidelines, it is intended that teachers 
may cross-reference activities in Living With Mountains to learning outcomes from the 
science, english/language arts, social studies and environmental education curriculum 
guidelines. Since each individual teacher will use Living With Mountains in a different 
way in his/her larger curriculum, the listed learner outcomes may be used with selected 
lesson plans. 

SCIENCE EDUCATION (Grades 4-6) LEARNER OUTCOMES 
from Guidelines for Science Curriculum in Washington Schools 

1. DEVELOP AND APPLY KNOWLEDGE OF OBSERVATIONAL FACTS, 
CONCEPTS, PRINCIPLES, THEORIES, AND PROCESSES OF SCIENCE 

A. Acquire the technique of applying knowledge of the processes of scientific 
inquiry. 
1. Ability to use basic investigative techniques and processes when 

conducting a scientific investigation. 
B. To produce an understanding of some basic generalizations, relationships, and 

principles applied to all sciences. 
1. The student will be able to identify systems in nature that involve 

principles common to all science. 
C. Enhance problem solving skills by analyzing social, environmental and 

technological problems. 
1. Acquire an ability to apply rational and creative thinking processes to 

individual problems, and to general technological and environmental 
problems. 

2. DEVELOP SKILLS IN MANIPULATING MATERIALS AND EQUIPMENT, AND 
IN GATHERING AND COMMUNICATING SCIENTIFIC INFORMATION 

A. Assemble and handle lab apparatus, tools, materials, and living organisms in a 
skilled and responsible manner giving due attention to accident prevention. 
1. Recognition of the proper and safe use of equipment. 
2. Students will learn to maintain a proper environment for the healthy 

maintenance of all living organisms. 

B. Gather qualitative and quantitative information. 
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1. Students will make measurements and produce a written record of their 
data, such as: size, number, and type of observation. 

C. Record observations accurately and organize data and idea in ways that enhance 
their usefulness. 
1. Develops an ability to organize information in various graphic and tabular 

forms. 

D. Apply appropriate mathematical concepts and skills in interpreting data and sol
ving problems. 
1. Acquire an ability to apply the four arithmetic operations to physical 

events; to calculate rates, and to find arithmetic means of measurements. 
2. Use basic math skills to solve scientific problems. 

E. Communicate with others in a manner that is consistent with scientific 
reporting. 
1. Ability to explain both orally and in writing the methods and procedure 

involved in carrying out an investigation. 
2. Students achieve communications skills which will enable them to express 

themselves. 

3. DEVELOP AND APPLY RATIONAL CREATIVE AND CRITICAL THINKING 
SKILLS. 

A. Acquire the ability to collect and process data. 
1. Communication skills which will enable them to express themselves 

orally, pictorially, and in writing. 

B. Acquire the ability to generate ideas. 
1. Students will be able to put observations together through the use of: 

a. Analogy 
b. Correlation 
c. Patterns 
d. Discrepancies 
e. Synthesis 
f. Logic 
g- Mathematical relationships 

C. Apply ideas and/or data to situations and problems. 
1. Recognition of the relevancy of science by using scientific knowledge 

processes and methods to clarify values, examine issues, and solve scientific, 
personal and social problems. 
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D. Use procedures for checking generated ideas and solutions. 
1. Ability to design and conduct experiments, construct classification schemes 

and identify factors that might have influenced conclusions. 

4. TO DEVELOP VALUES, ASPIRATIONS, AND ATTITUDES THAT PROMOTE 
PERSONAL INVOLVEMENT OF THE INDIVIDUAL WITH THE ENVIRON
MENT AND SOCIETY. 

A. Acquire a positive realistic self-concept. 
1. Achieve attitudes and behaviors of a self-directed learner. 
2. Demonstrates and values personal decision making. 

B. Acquire awareness and appreciation of beauty and orderliness in nature. 
1. Enhance the desire to questions, Know and understand the natural world. 
2. Encourage a sense of wonder about the environment. 
3. Help focus feelings about aesthetic aspects of the natural and technological 

world. 
4. Gain an appreciation interdependence of living organisms is necessary for 

their continued survival in the natural environments. 

C. Participate actively in identifying and solving problems related to science. 
1. Develop cooperative skills in working within a group. 
2. Ability to express an opinion on societal issues using knowledge of 

science and technology to support that opinion. 

D. Acquire knowledge of the interrelationships between science, politics, economics, 
religion and other aspects of culture. 
1. Students will understand by examples how science has contributed 

to the mental and physical health and well being of people. 
2. Recognition that scientific influences are affected by the value system of the 

observer. 
SCIENCE EDUCATION (Grades 6-9) LEARNER OUTCOMES 
from Guidelines for Science Curriculum in Washington Schools 

1. DEVELOP AND APPLY KNOWLEDGE OF OBSERVATIONAL FACTS, CON 
CEPTS, PRINCIPLES AND PROCESSES OF SCIENCE 
A. Acquire the technique of applying knowledge of the processes of scientific inquiry. 

1. Student will use the following processes when conducting a scientific inquiry. 
a. Observation 
b. Organization 
c. Communication 
d. Inference 
e. Prediction 
f. Application 
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B. Practice applying the knowledge of the content of the major scientific disciplines 
in areas of life, physical, chemical, and earth/space science. 
1. For each content area the student will be able to use appropriate 

facts, concepts and vocabulary. 

2. DEVELOP SKILLS LN MANIPULATING MATERIALS AND EQUIPMENT, AND 
IN GATHERING AND COMMUNICATING SCIENTIFIC INFORMATION. 

A. Assemble and handle laboratory apparatus, tools, materials and living organisms in 
a skilled and responsible manner giving due attention to accident prevention. 
1. The student will develop fundamental skills in: 

a. Orderliness 
b. Safe manipulation of materials and equipment 
c. Caring for and handling living things 

B. Gather qualitative and quantitative information. 
1. The student will develop measurement skills that allow for comparisons 

using: 
a. Sensory 
b. Relative position 
c. Linear 
d. Weight 
e. Capacity 
f. Quantity 

C. Record observations accurately and organize data and ideas in ways that enhance 
their usefulness. 
1. The student will develop organizational skills in: 

a. Gathering 
b. Sequencing 
c. Grouping 
d. Classifying 
e. Graphing 
f. Charting 

D. Apply appropriate mathematical concepts and skills in interpreting data and solv 
ing problems. 
1. Use basic math skills to solve scientific problems. 

E. Communicate with others in a manner that is consistent with scientific reporting. 
1. Students achieve communication skills which will enable them to express 

themselves. 
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3. DEVELOP AND APPLY RATIONAL, CREATIVE AND CRITICAL THINKING 
SKILLS 

A. Acquire the ability to collect and process data. 
1. The student will be able to generate data by observing, identifying, 

measuring and recording. 

B. Acquire the ability to generate ideas. 
1. Student will be able to put observations together through the use of 

analogy, correlation between patterns, discrepancies, synthesis, logic and 
mathematical relations. 

C. Anticipate future situations and problems. 
1. Students gain ability to organize, interpret, and predict outcomes bases on 

observations and from available data. 

4. TO DEVELOP VALUES, ASPIRATIONS, AND ATTITUDES THAT PROMOTE 
PERSONAL INVOLVEMENT OF THE INDIVIDUAL WITH THE ENVIRON
MENT AND SOCIETY. 

A. Acquire a positive realistic self-concept. 
1. Achieve attitudes and behaviors of a self-directed learner. 

B. Acquire awareness and appreciation of beauty and orderliness in nature. 
1. Creates a desire to question, know, and understand the natural world. 
2. Develop a sense of wonder about the environment. 
3. Express feelings about the aesthetic aspects of the natural and 

technological environment. 

C. Participate actively in identifying and solving societal problems related to 
science and technology. 
1. Student wdl be able to identify problems in their immediate environment that 

result from the impact of science and technology. 
2. Students will participate constructively in a group science activity. 

D. Acquire knowledge of the interrelationships between science, politics, economics, 
religion and other aspects of culture. 
1. Students will recognize that scientists may make the identical 

observations but interpret them differently according to their value systems. 
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SOCIAL STUDIES GUIDELINES LEARNER OUTCOMES 
from Guidelines for K-12 Social Studies Education - Curriculum Development 

I. Learn about the past to better understand the present, in order to anticipate and pre
pare for the future. 

3. Understand the relationship between human societies and their physical world. 

6. Accept the integrity and importance of the individual in the context of his/her culture 
and appreciate the multi-cultural nature of our society (United States) and the world. 

7. Understand the relationship between human societies and their physical world. 

8. Recognize change as a natural part of life and learn to deal with it effectively. 

9. Appreciate self and demonstrate respect for every human being. 

10. Develop critical thinking skills 

II. Improve their individual and group communication skills. 

12. Demonstrate responsible citizenship through active participation. 

ENVIRONMENTAL EDUCATION LEARNER OUTCOMES 
from Environmental Education Guidelines for Washington Schools 

1. The student will develop knowledge of components of the environment and their 
interactions. 

A. The teacher will help students to recognize that the earth's living and non-living 
components are interrelated. 
1. The student will recognize that the sun is the primary source of energy. 
2. The student will describe ways in which living organisms and 

components of the environment are interrelated 
3. The student will understand that humans area part of nature, not separate 

from it. 

B. The teacher will show students that populations responds to the limiting factors of 
the environment. 
1. The student will describe the effects of limiting factors on a population. 

C. The teacher will show that as the human population increases, our impact on the 
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environment becomes more pronounced. 
1. The student will identify examples of human impact on the environment. 

D. The teacher will help students to understand that people need to conserve the 
earth's natural resources. 
1. The student(s) will plan and implement a conservation project for a local area 

(e.g. classroom, school ground, home, neighborhood park). 

2. The students will value the environment as the basis of our physical lives, 
economy, and emotional well-being. 

A. The teacher will foster the concept that appreciation of nature's intricacy and 
beauty promotes tranquility and creative expression. 
1. The student will compare various art forms and how they reflect cultural 

response to nature. 

D. The teacher will communicate that respect for the earth and all its living things 
encourages people to maintain a quality environment. 
1. The student will understand how a given culture interrelates with its 

environment. 
2. The student will understand the intent of an environmental law and the 

resultant public policies. 

E. The teacher will discuss how technology can modify the environment. 

3. The students will apply personal decision-making skills to enhance 
environmental quality. 

A. The teacher will discuss how individual decisions and individual actions impact 
the environment. 
1. The student will identify methods of making effective 

decisions. 
2. The student will learn to: 

a. identify positive and negative personal decisions that 
impact the environment. 

b. analyze how past individual actions have impacted the 
environment. 

c. take and defend a position on an environmental concern. 

C. The teacher will lead a discussion on hew personal decisions that impact the 
environment. 
1. The student will: 

a. understand that both action and inaction affect the outcome of 
environmental issues. 



b. review past decisions and actions that have impacted the 
environment. 

c. debate the impact of an individual's decision or action on an 
environmental issue. 

The student will develop and utilize the knowledge and skills necessary for 
cooperative action on behalf of the environment. 

A. The teacher will foster the idea that involvement in the political and legal 
process is paramount to resolving environmental issues. 
1. The student will: 

a. identify the structure of the political and legal process. 
b. describe the relationship between the legal and political processes 

that are important in solving environmental is *s. 
c. recognize that change is normal, and that the ection and impact of 

change depend on both individual and collective 
d. participate as an active citizen in the legal/political system to achieve a 

change in environmental quality 
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LANGUAGE ARTS LEARNER OUTCOMES 
from English/Languaee Arts K-12 Curriculum Guidelines 

1. IMAGINING 
1.1 Student appreciates the power of language. 
1.2 Student uses a variety of prompts to generate, produce, and present 

a work. 
1.4 Student understands and uses literary devices such as elements of fiction 

and figurative language. 
1.5 Student respects and describes different points of view. 

2. FEELING 
2.1 Student express feelings, attitudes, and values effectively toothers. 
2.2 Student interprets and responds respectfully to another's feelings, attitudes, 

and values. 
2.5 Student knows and respects cultural differences. 

3. INFORMING 
3.1 Student follows and gives directions accurately. 
3.3 Student seeks, organizes, and uses information from a variety of sources. 
3.4 Student develops skill and confidence in discussions, conversations, and 

presentations. 
3.5 Student increases vocabulary according to developmental level and 

subject matter. 
3.7 Student selects reading material appropriate to task, reading level, and 

audience. 

4. CONTROLLING 
4.2 Student states an opinion and defends it with relevant evidence and ex 

amples. 
4.4 Student identifies and uses techniques of persuasion. 
4.5 Student understands how biases influence a response to a message. 

5. RITUALIZING 
5.3 Student delivers a message in a manner appropriate to situation, purpose, 

and audience. 
5.6 Student understands and uses standard media forms (e.g., textbooks, 

newspapers, newscast, theater). 
5.7 Student understands the American tradition of the free expression of ideas. 
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GLOSSARY 
ablation the processes by which a glacier melts or is reduced in mass 

adapt slowly evolve or change to fit the environment 

adaptation an inherited trait that increases an organism's chances of reprooducing and 
surviving in a particular environment 

ancient forest a forest that is past full maturity; the last stage in forest succession; a 
forest with two or more levels of canopy, heart rot, and other signs of obvious physical 
deterioration 

angiosperm a division of seed plants that includes all flowering plants; hence, an angio-
sperm is a flowering plant 

alpine the land above treeline, dominated by rock and ice and snow 

archaeologist one who used scientific excavation techniques to acquire the physical 
evidence of past cultures, in order to reconstruct what those cultures were like and their 
history 

arete a rugged mountain ridge formed by glacial erosion on both sides 

artifact an object produced or shaped by human workmanship; especially a tool, weapon 
or ornament of archaeological or historical interest 

avalanche a fall or slide of a large mass of snow, rock or other material down a moun
tainside 

bergschrund a crevasse at the head of a glacier which separates the moving ice from 
stationary ice adhering to the valley walls 

biological diversity the variety and variability of living organisms on the planet. Ecolo-
gists tend to focus on three levels of biological diversity: genetic, species and ecosystem 
diversity 

biome total complex of communities on a global scale characterized by distinctive 
vegetation and climate; for example, all grassland collectively form the grassland biome 

block mountain mountain formed when a block of land is lifted up between long 
lines of faults in the earth's crust 
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bole tree trunk, especially lower portion 

botanist a biologist who specializes in the study of plants 

botany the study of plants 

bract a modified leaf subtending a flower or inflorescence (such as a cone) 

cache a temporary place for concealment and safekeeping of provisions and goods 
(can be used as noun or verb) 

calyx referring to all the sepals collectively; the external, usually green whorl of a flower 

canopy the uppermost layer of a forest; formed by leaves and branches of the tallest 
trees 

canyon steep-sided valley, gorge or ravine 

catkin a flexible, usually inverted scaly spike bearing unisexual flowers without petals 

cavity the hollow excavated in snags by birds; used for roosting and reproduction by 
many birds and mammals 

cirque a bowl-like depression, with steep sides and a relatively flat floor, formed by 
glacial erosion, rotational flow and freezing and thawing 

clear (said of a trunk) lacking branches 

climax species that remain stable for long periods without being replaced by others 

climax community the final and most stable of a series of communities in a succession, 
remaining relatively unchanged as long as climatic and physiographic factors remain 
constant 

closed having dense foliage 

col a saddle, pass or gap across a ridge or between two peaks that is often a watershed 
divide 

community a group of plants or animals that live in the same habitat 

competition the effect of a common demand by two or more organisms on a limited 
supply of food, water, light, space, etc. 



243 

conclusion in a scientific experiment, the end result or the final outcome 

conifer a gymnosperm of the order Coniferales 

continent large land masses constituting about one-third of the earth's surface 

core the central part of the earth; the core measures about 6,920 km (4,300 miles) across 

corolla collective name for petals 

cotyledon the primary (first) leaf or leaves of a plant embryo; the first leaves that emerge 
from a seed 

crevasse an open crack in a glacier's upper brittle ice generally no deeper than 100 feet 

crown the upper portion of a tree 

crust the earth's outer shell; the crest that supports the continents is 35-40 km (22-25 
miles) thick 

cryptic coloration the physical color of an organism that serves to conceal it in its 
natural environment 

cultivated plant any variety or strain produced by horticultural or agricultural tech
niques and not normally found in natural populations 

cylindrical not tapering appreciably 

deciduous not persistent, as in leaves falling in autumn 

deciduous trees trees that shed all of their leaves each year 

dicotyledon a plant whose embryo has two cotyledons; one of the two classes of angio-
sperms, Dicotyledons: often abbreviated as dicot. 

deforestation the process of clearing forests 

dispersal in plants, the scattering or spreading of seeds away from the parent plant 

earthquake a sudden movement in the earth's crust; common in areas where mountains 
are being formed 

ecological niche the role a particular organism plays in the environment 
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ecology study of how plants and animals interact with each other and their envi
ronments 

ecosystem all the living organisms interacting with their non- living physical en
vironment, considered as a unit 

edge place where plant communities come together 

embryo a young plant inside a seed before the start of a period of rapid growth 
(gerrriination) 

endosperm in some seeds, tissue that contains stored food 

environment the living and non-living surrounding of an organism 

epiphyte a plant which grows upon another 

erect (said of cones) growing upright on a branch 

ethnobotany the study of how people use plants 

EuroAmerican one of European ancestry 

fault a break in the rocks of the earth's crust along which rocks have moved 

firn snow on glaciers and snowfields that is denser than fresh snow, but less 
dense than glacier ice 

folds deformed rock layers caused by sideways pressure within the crust 

forest floor surface layer of soil supporting forest vegetation 

forestry the science of managing forests 

fruit the ripened ovary with all of its accessory parts; fruits contain one or more 
seeds 

generation all organisms recognized as belonging to the same ge group as 
compaared to mutually recognized groups of ancestors and descendents 

germination the first growth from a seed 

glacial erratics rocks carried by glaciers and deposited in areas of a different 
rock type 
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glacial flour sediment ground into fine particles by glacial erosion of rocks 

glacial striations scratches, nicks or grooves in rock formed by the dragging of other 
rocks held at the bed of glaciers 

glacier mass of ice that forms high in the mountains from snow piling up, which flows 
downhill by sliding and under its own weight 

gneiss a banded or foliated metamorphic rock, usually of the same composition as 
granite, in which the minerals are arranged in layers 

granite a common, coarse-grained, light-colored, hard igneous rock consisting chiefly of 
quartz, orthoclase or microcline, and mica. Forms deep beneath the earth's surface as 
melted rock cools slowly, allowing the crystals to grow to a size big enough to be seen by 
the naked eye. 

guided imagery an instructional technique that allows students to visualize images as 
the teacher reads or uses a series of descriptive words 

gymnosperm a division of seeds plants that include cycads, ginkgoes, and conifers. 
Gymnosperms are seed plants with seeds not enclosed in an ovary 

gymnospermous bearing naked seeds 

habitat the place where an animal lives or plant naturally lives and grows 

hanging valley formed by glaciers, is a tributary valley that has a floor that is higher 
than the floor of the larger trunk valley to which it leads. 

herb a non-woody plant 

horn a high, solitary, pyramid-shaped peak with steep sides formed by the intersecting 
walls of three or more cirques 

hunter-gatherers refers to societies that depend on the natural productivity of the 
landscape to provide all food, shelter, and utilitarian needs (as distinct from food-produc
ers, such as farmers) 

hypothesis a statement of relationship between two or more variables 

igneous rock rocks formed by solidification from a molten or partially molten state; of 
or pertaining to rocks so formed 

indicator species animal or plant species used to indicate special environmental factors, 
plant community types or successional stages of a community 
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indigenous occurring naturally in a certain area. "Indigenous people" is most often used 
to mean tribal people such as native American Indians, who lived in an area before 
Europeans arrived 

krummholz a twisted and contorted growth form that trees often take at timberline due 
to the extreme conditions of weather and climate. From the German "twisted wood." 
layering rooting of lower side branches 

lichen a plant that is actually two plants in one; the outer plant is a fungus, housing the 
inner plant, an alga 

magma the molten matter under the earth's crust, from which igneous rock is formed by 
cooling 

mantle the part of the earth between the crust and the core. It is about 2,900 km (1,802 
miles) thick 

microplate a small fragment of the earth's crust 

migrate to move from one region to another; to change location periodically, may be 
seasonally 

monocotyledon a plant whose embryo has one cotyledon; one of the two great classes of 
angiosperms. Monocotyledons: often abbreviated as monocot 

montane 1. Pertaining to the flora and fauna of the mountains 2. In mountainous 
regions, a zone extending downward from the timberline, a vertical distance of about 
1500 feet 

moraine rocks, sand and gravel deposited into a ridge along the edges or intersections of 
glaciers. 

mountain a natural elevation of the earth's surface having considerable mass, generally 
steep sides, and a height greater than a hill; usually applied to heights of more than 2000 
feet 

mountain range a group of connected mountains, a series of peaks, domes, and ridges 
having a well-defined direction 

mycorrhiza the symbiotic relationship of a fungus with the roots of certain plants 

Native American someone who is descended from the people living in North America 
prior to EuroAmerican colonization and settlement 

native plant a plant indigenous to a specific geographical area 
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nectar the sweet liquid formed in flowers. Bees use nectar to make honey. 

nurse log fallen tree whose decomposing trunk provides a place for seedlings to become 
established 

nurse tree a dead fallen tree that fosters tree seedlings 

nut a hard-shelled one-sided fruit that generally does not split open to release the seed 

nutrient a needed substance that an organism obtains from its environment in food, or as 
a rnineral. It is used in body regulation or in photosynthesis 

open relatively free of foliage 

ovary the female reproductive organ in a plant; the basal part of the pistil containing the 
ovules 

ovule a srnicture in the ovary of a flower that becoms a seed when the egg is fertilized 

parent plant the plant that produces the offspring 

petal one of the individual parts of the corolla, usually colored, that functions primary to 
attract pollinators 

photosynthesis the process by which plants use the sun's energy to convey carbon 
dioxide into water and sugar 

phototropism the response of a plant to light, usually a positive phototropism (growing 
toward the light) 

pioneer species first animals or plants to colonize a site during primary or secondary 
succession 

pistil the ovule-bearing organ of a flower, consisting of stigma and ovary, usually with a 
style in between 

plant community an assemblage of plants, animals bacteria and fungi that live in a 
given environment and interact with one another. Often these organisms have similar 
features, such as drought adaptations 

plate art of the solid outside layer of the earth; including the crust and the top part of the 
mantie. The plates float on a molten layer of rock in the mantie 
plucking the pulling of rocks from an area by a glacier 
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pollination the transfer of pollen from stamen to an ovule 

population members of the same species living in the same area at the same time 

prehistory the history of humans in the period before written or recorded history, as 
learned through the use of archaeological records 

primary succession sequence of communities developing in a newly exposed habitat 
devoid of life 

quarried rocks rocks removed from a bedrock outcrop or other location and used for 
any number of purposes, such as making stone tools or for construction 

raceme a dangling, tapering cluster of flowers 

reflexed bent abruptly downward 

reproduce the process by which new organisms give rise to offspring 

rock rmneral substances which make up the earth; some form from molten material; 
others form from sediments on ocean beds 

Salish a broad group of related languge spoken by Native Americans living along costal 
and interior portions of today's Washington and British Columbia 

schists any of various medium to coarse-grained metamorphic rocks composed of 
laminate, often flaky parallel layers of chiefly micaceous minerals 

secondary succession progression of communities in habitats where the current com
munity has been disturbed or removed entirely 

sedimentary rock of or pertaining to rocks formed from sediment or from transported 
fragments deposited in water 

seed the ripened ovary; a plant embryo surrounded by stored food and a protective seen 
coat 

seed coat the part of the seed transformed from the walls of the ovule; usually tough and 
water resistant, it protects the seed against injury and dehydration 

seed dispersal the method in which seeds are scattered or transported away from the 
parent plant 

seedling any young plant originating from seed 
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sepal one of the parts of the calyx, usually green in color 

serai a species in the chain of plant succession, also called a secondary species 

shrub a woody plant of smaller proportions than a tree (less than 20 feet tall), which 
usually produces several branches from the base 

soil the upper thin layer of earth composed of sediment, organisms and decaying plant 
material in which plants grow. Soils vary depending on climate, plant cover and the 
amount of time they have had to develop. 

species all organisms of a similar kind that can interbreed and produce fertile offspring 

stoma (or stomata) a specialized orifice in the epidermis of leaves, communicating with 
internal intercellular spaces 

storage facility anything built or designed for storage, for example, a pit in the ground 
or platform in a tree 

strata beds or layers of rocks having the same composition throughout. A formation 
containing a number of beds or layers or rock of the same type of material 

strobile inflorescence or cone-like structure of overlapping scales or bracts 

strobilus the cone of a conifer 

survive to continue to exist; to live 

tarn small mountain lake or pool, especially one that occupies an ice-gouged basin on 
the floor of a cirque 

tectonics pertaining to, causing, or resulting from structural deformation in the earth's 
crust 

terminus the end or edge of a glacier 

timberline the upper limit of tree growth on mountainsides or in high latitudes 

tolerant able to grow in shade 



topograhy the features of a place ore region; the detailed or accurate description of a 
place or region; the art of graphically representing on a map the exact physical configura
tion of a place or region 

trade goods anything given to someone in exchange for something else of equivalent 
value, such as so many dried salmon for so many deer hides 

trade network the established and regular trade relationships thaat exist between 
groups of people, such as the trade networks between interior and coastal Native Ameri
cans 

tree a woody plant of considerable stature at maturity (greater than 20 feet) ana ie or 
few main trunks 

trough a valley eroded into a U-shape by glaciers 

understory the layer of the forest made up mostly of shrubs and young trees. The 
understory grows under a forest canopy layer 

U-shaped valley a valley formed by the action of glaciers that is straighter, more open 
and has a flatter floor than a river valley. The valley walls are steep and smooth because 
of glacier erosion. The steep walls and flat floor define the U shape in cross-section. 

vegetable the non-sexual parts of a plant (roots, leaves, stems) used as food 

viable capable of producing offspring. A viable seed is one that contains an embryonic 
plant capable of growing 

volcano hole in the ground from which molten rock, ash and gases spews out; also the 
mountains formed from the molten rock 
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