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The illustration on page 2 is intended to help you stop and think 
for a moment about the ideas you have already formed about Global 
Systems Science.  

Look at the cartoon, think about what the artist had in mind 
when he drew it, and how his opinions may be similar or different from 
yours.  When you’ve had a chance to think about it for a few minutes, 
write your answers to the following questions:

•  What do you think the two figures represent?

•  What do you think they are doing?

•  What idea do you think the artist is trying to communicate?

• If you were to draw a cartoon with the same theme,  
what point would you make?  

•  How would you communicate your idea through a picture?

What Are Your Ideas 
About Global Systems Science?
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1. What Is Global 
Systems Science?

Global systems science is a new field of study 
about the interactions between Earth’s natural 
systems and human activities.   The people who 
study global systems science draw on methods and 
theories of many different fields—from chemistry and 
biology to economics and politics—in order to predict 
how today’s actions are likely to affect the world of 
tomorrow—our world and our children’s world.

Global Systems Science: 
   A Field with a Purpose!

As a rule, scientists want to understand things.  
Understanding how flowers are pollinated, why the sky 
is blue, or what powers the Sun are all possible goals 
in science.  The underlying purpose behind scientific 
research is a burning desire to understand the world 
in which we live.

But in certain fields of science, the 
purpose is more sharply defined.  A good 
example is medical research.  The immediate 
goal of a research project on cancer or AIDS 
may be to determine the origin and course of 
the disease, but the purpose that led medical 
researchers to choose these goals in the first 
place was to save lives. 

Scientists concerned with global change 
have more in mind than gaining knowledge 
for its own sake.  While the immediate goal 
might be to find out how water flows through 
a forest, or how to repopulate the intertidal 
zone, the purpose behind such studies is to 
determine how to conduct human activities 
so that the environment can support life on 
Earth for a long time to come.  This is the 
concept of a “sustainable world.”

In a sustainable world, people of all 
nations are able to improve their quality 
of life—including health, education, job 
opportunities, and material needs—without 
damaging the environment, so that the 
same benefits can be enjoyed by succeeding 
generations.

In upcoming chapters you’ll consider whether 
or not to log old growth forests.  The concept of 
sustainability will not give you a simple answer to 
the question.  However, it suggests that part of the 
answer is in first deciding what you want to sustain.  
Is your goal to achieve a sustainable yield of timber?  
Or, is it to sustain old growth ecosystems, with their 
present levels of plant and animal diversity?  Your 
decision about whether or not to permit logging in a 
particular forest may depend, in part, on what you 
want to sustain.

The Global Systems Science course is about more 
than science.  It is also about the use of scientific 
information, methods, and insights to make decisions.  
Although you may or may not become a professional 
scientist, you affect the environment by decisions you 
make every day.  And someday, you will be asked to 
participate in important decisions about how we—as 
a society—impact our environment in deep and long-
lasting ways.  

An old growth forest—rainforest in the lowlands 
of New Guinea. Photo by Reginald Barrett.

Chapter 1
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In ancient times, three wise men were asked by their king to describe 
an elephant.  Each of the men was very wise and highly educated, but they 
were all blind, and none of them had ever encountered an elephant before.  
As they walked up to the animal, each one touched a different part of the 
animal’s body.

“Aha!” Exclaimed the first, grabbing 
the elephant’s trunk.  “Long and squirmy 
and waving around.  An elephant is 
like a snake!”  “Oh, no!” said the 
second with his arm’s wrapped 
around the elephant’s leg.  “An 
elephant is like a solid pillar that 
holds up the roof of a building.”   
“You are both wrong,” said the 
third, holding the elephant’s tail.  
“An elephant is thin and waving 
with a tuft on the end.  It is like 
a vine.”

Each answer was correct, 
and provided a viv id and 
insightful description of one part 
of the elephant.  But without 
an understanding of how their 
personal experiences related 
to the whole, the three men 
could not fully understand the 
elephant. 

 It is even more difficult for 
us to understand our world than 
it is for the three blind men to 
understand the elephant.   Each 
of us can experience only a small 
part of our planet, and there are 
many areas—such as the bottom 
of the ocean, or the North and South 
poles—that are difficult for anyone to 
explore.  Only by sharing our knowledge can we begin to understand our 
planet as a whole.

How We See Planet Earth
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That's not true!   
The world is made up of  trees, 

underbrush, and rain!

How strange!   
As anyone can see, the world 
is made of steel and concrete.

The world is composed of sandy beach, sharp rocks, 
crashing surf, and water as far as the eye can see.

Describe 
the world 

you live in!
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The Earth-Moon system as seen by the Galileo 
spacecraft on December 16, 1992 from a distance of 
about 6.2 million kilometers (3.9 million miles). 
http://www2.jpl.nasa.gov/galileo/images/earthmo2.html.

For thousands of years our ancestors must have looked 
at the Moon, and wondered: What is it made of?  What 
would it be like to go there?  Then, in 1969, just a few 
years ago, the Apollo astronauts traveled to the Moon.  
They gathered rock samples and answered questions that 
people had been asking for thousands of years.  But they 
also saw something unexpected and wonderful—our own 
planet, Earth, as an intricately detailed, brilliant blue 
marble, suspended in an inky black sky.

The Apollo astronauts opened our eyes.  Never before 
had the unity and diversity of our Earth come into such clear 
and sharp focus.  They saw none of the political boundaries 
that clutter our maps, or the differences in belief systems 
that divide peoples.  The atmosphere, oceans, land, and 
life were seen as parts of a single planet—our planet.

From space, we can appreciate the Earth’s natural 
systems.  We can see broad areas of green forests, white 
polar caps, and blue oceans.  We can see storms sweep 
across the planet, and we can watch the Earth slowly turn 
on its axis.  Except for city lights on the night side of Earth, 
we see very little evidence that six billion people inhabit 
our beautiful blue planet.

Global systems scientists must keep two 
points of view in mind—the view of our planet as 
a whole, and the close-up view of Earth’s many 
different environments.  As you learn about global 
systems science, you will learn about Earth’s 
natural systems that have evolved over billions 
of years—and about the ways that humans are 
rapidly altering those systems.  The changes are 
most noticeable in cities, where concrete, glass, 
and asphalt stretch to the horizon; but they are 
also visible in rural areas, where rows of food 
crops have replaced wild grasslands; and in 
mountains and forests, where people have carved 
out roads, restaurants, and campgrounds.

One of the most important ideas in Global 
Systems Science is the concept of an ecosystem.  
Ecosystems are communities of living organisms 
interacting with their environment.  Ecosystems 
include plants and animals, as well as soil, rocks, 

How Global Systems Scientists See Planet Earth
and water.  An ecosystem can be as small as a 
pond or as vast as a tropical rain forest that covers 
thousands of square miles.  

In this introductory unit of the Global 
Systems Science course, you will study two 
different ecosystems.  One will be a small aquatic 
ecosystem that you will create in your classroom.   
The other will be the forests of the Pacific 
Northwest—covering large parts of Washington, 
Oregon, and California.  

In both cases these are your objectives:

1.  Understand how these natural 
ecosystems change over time.  

2.  Find out what happens when these 
systems are disrupted by human 
activities.  

3.  Decide how to sustain natural 
ecosystems for as long as possible.

How the Astronauts See Planet Earth

http://www2.jpl.nasa.gov/galileo/images/earthmo2.html.
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Laboratory Investigation

      Create Your Own Ecosystem

Try to maintain your ecosystem until the end of the unit.  In the last chapter is a series of 
questions about your ecosystem experiment, and how it relates to the larger issues presented 
in this guide.  Whether or not you succeed in creating a sustainable living system will not be as 
important as what you learn from the experience of trying; and how you apply that experience 
to the real-world issues of global environmental change.

q pH indicator kit

q ammonia test kit 

q thermometer

q a timer for controlling the 
period of light

q graph paper

Materials for Your Experiment
q two clear containers that will hold water  

(0.5 gallon to 2 gallons)

q a source of pond water or dechlorinated tap water 

q aquarium-ready gravel or sand

q light source (You can use incandescent or 
fluorescent light.)

q measuring cups and metric scales (accurate to .01 
gram)

q small pipette or medicine dropper

Life has adapted to many different kinds 
of environments.  There are tiny plants and 
animals that live on frozen glaciers.  Giant tube 
worms and other strange plants and animals 
live deep in the ocean, where no sunlight 
penetrates, but where volcanic vents provide 
energy and nutrients.  These vastly different 
forms of life and environments are some of 
the many ecosystems that can be found on 
Planet Earth.

One way to study an ecosystem is to create 
your own—a world in a bottle.  Your laboratory 
ecosystem will not be a perfect replica of what 
occurs in nature because important parts of a 
natural system are left out, but it will enable 
you to perform experiments and gain insights 
into how natural ecosystems function.  

In this activity you will work with partners 
to create two ecosystems.  Decide together 
all the things that will be the same in both 
ecosystems.  Then decide what the one thing—
called the test variable—that will be different 
about one of the ecosystems.   If the two 
ecosystems start out the same, any difference 
between them can then be attributed to the 
test variable.  This is called a controlled 
experiment.
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Living organisms (make your selection)

q aquatic plants such as elodea or anacharis

q several small snails or other aquatic plant eaters such as daphnia

q scavengers such as tubifex worms or planaria

q pond water microorganisms

Setting Up Your Experiment

1.  Plan.  Decide what plants and animals to keep in your aquatic 
ecosystem, and what you might select as a test variable.

2.  Water.  Obtain pond water or dechlorinated water.  

3.  Gravel.  Place the same amount of aquarium-ready gravel or sand 
on the bottom of each container. 

 

4.  Water Depth.  Think about the relationship between the surface 
area of the water and the water depth.  Oxygen enters the water 
through the surface.  Will organisms on the bottom have an 
adequate supply of oxygen?  How deep do you think the water in 
the containers should be?

5.  Water Level.  Pour in the water.  Mark the water level with a felt 
marker or piece of tape.

6.  Plants and Animals.  Place the plants and animals carefully into 
each container.  

7.  Temperature.  As water warms up, it contains less oxygen.  Keep 
your experiment in a cool environment out of direct sunlight so that 
it holds enough oxygen for animals in the water to “breathe.”
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5.  Test Variable.  After two or three days, 
prepare to test your hypothesis.  Make 
one of the ecosystems different from 
the other.  You may add something, take 
something away, move one ecosystem to 
a different place, or so on

6.  Keep All Other Variables the Same.   
Avoid making any other changes to the two 
containers.   However, if you must change 
one container, do the same to the other 
container.  For example, if you add water 
to one of the containers because the level 
is getting low, you must add water to the 
other container so it reaches the same 
level. That way, any differences between 
the two ecosystems can be attributed to 
the single test variable.

Conducting Your Experiment

1.  Log.  Start your log as soon as possible.  
It can be in the form of a spiral notebook, 
or loose leaf pages in a notebook.  Each 
entry should be dated and signed.  The 
first entry should carefully describe 
both ecosystems, noting the number and 
quantity of both the living and nonliving 
components.  

2.  Hypothesis.   Form a hypothesis—a 
reasoned guess about how you think the 
plants and animals will be affected by the 
test variable.  Predict what will occur in 
the two ecosystems if your hypothesis is 
correct.  Write your hypothesis in your 
log.

3.  Baseline.  Begin by keeping both containers 
the same for two or three days, to see if 
they are developing in the same way.  Put 
letters or names on the two ecosystems so 
you can refer to them in your log.  

4.  Regular Observations.  Spend 10-15 
minutes each day observing and recording 
events in the two ecosystems.  What colors 
are the plants?  What activities and/or 
interactions do you observe among the 
animals?  Note any differences you see 
in the two systems.  Write down your 
observations, even if you observe no 
changes.  By the end of the first week 
you should have a checklist of things to 
observe in each ecosystem.

7.  Record New Questions.  As you observe your 
ecosystems, new questions are bound to arise.  
You may wonder why an animal acts the way it 
does, or why the plants turn color, or what if the 
water were deeper or shallower.  Write down 
these thoughts and questions in your log, even if 
you do not have the opportunity to pursue them 
at this time.

8.  Preliminary Findings.  In the last chapter you 
will be asked to reflect on this experiment and 
draw conclusions.  Meanwhile, if you start to 
notice differences between the two containers, 
and have some preliminary conclusions, write 
these down in your log.
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The Earth from space.   Which sea(s) and river(s) are shown?  
What land forms? Hint:  Use a globe to match the picture.  
(Image courtesy of Earth Sciences and Image Analysis 
Laboratory, NASA Johnson Space Center,  
image ISS006-E-13798 at http://eol.jsc.nasa.gov)

For new material relating to this chapter, please see the GSS website 
“Staying Up To Date” page: 
http://lhs.berkeley.edu/gss/uptodate/1nwv/1nwv.html
We invite you to send us new articles for the "Staying Up To Date" 
web page for this chapter.  Articles may be from local newspapers, 
magazines, websites, or other sources that you think would be of interest 
to classrooms around the country. To send us articles please go to the 
link http://lhs.berkeley.edu/gss/uptodate/newarticle.html and find the 
"Submit New Article" button. 

http://eol.jsc.nasa.gov
http://lhs.berkeley.edu/gss/uptodate/1nwv/1nwv.html
http://lhs.berkeley.edu/gss/uptodate/newarticle.html
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2. A History of Forest Use  
in the Pacific Northwest

In the year 1800, approximately 1 billion people lived on our 
planet.  Now we number nearly 6 billion, and our population continues 
to grow at the rate of 250,000 people a day.  

The impact of the growing human population on the forests of 
the world has been immense.  Forests have been cleared to grow 
food and to graze cattle.  They have been cut to make room for cities 
and superhighways.  Trees have been logged to produce lumber for 
building, fuel for heating and cooking, and raw materials for paper 
and dozens of other wood products.  Between the years 1960 and 
1990, approximately one fifth of all tropical rain forests were burned 
or cut down, and a great many of the species that once lived in those 
forests have become extinct.

Fortunately, the loss of forested land has been largely halted 
in the United States and most other developed countries.  We have 
already cleared all of the forests on soil suitable for agriculture.  
The remaining forests are in mountainous areas, or on soils that are 
more productive for growing trees than crops.  Nonetheless, we are 
still engaged in a very active controversy over the use of forests.  
The controversy is about whether or not logging companies should 
be permitted to cut old growth forests—forests that have never 
been logged before.  Many of these forests contain large trees that 
are hundreds, and in some cases, thousands of years old, as well as 
plant and animal species that may not survive in forests with smaller, 
younger trees.

The question of whether or not to cut old growth forests 
illustrates how we are impacting natural systems.  As citizens, we 
have control over how our forests are used.  

Do you have an opinion about the use of old growth forests?  How 
do you react to the following news story?

Just as you are creating changes in your “ecosystem in a bottle,” 
humans are changing the ecosystems of the world’s forests.  
This chapter summarizes the history of those changes.

Chapter 2
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The Great Road Building Controversy
On January 10, 1998, the White House announced its intention to call 

a halt to construction of new roads in most National Forests.  To understand 
why this was such a controversial issue, it is important to understand the 
difference between National Parks and National Forests.  

National Parks are protected areas, where logging is not permitted.  
National Forests are large, publicly owned tracts of forested land that are 
generally made available to logging companies.  

Write down your ideas in response to the following questions, before 
continuing with this chapter.

Question 2.1.  Most of the objections to the president’s decision have 
come from the wood products industry.  What do you think are the 
strongest arguments on the side of the wood products industry to 
continue to permit new roads in National Forests?

Question 2.2. Most environmentalists were pleased with the plan, 
although many would like to see the plan include the large forests in 
the Pacific Northwest and Alaska, as well as areas as small as 1,000 
acres.  What do you think are the strongest arguments on the side of 
the environmentalists to halt all road building in National Forests?

Question 2.3.  What is your personal opinion of the new rules, and why?

Question 2.4.  When George Bush won the Presidential election there 
was discussion in the news about reversing decisions of the Clinton 
administration.  Search the internet to find out where this issue 
stands today.

Gifford National Forest in the state 
of Washington.  It is one of the areas 
not covered by the ban on new road 
construction.  (Photo by Cary Sneider)

The president’s decision to halt the construction of new roads 
would protect large areas of old growth forests.  The new rules would 
not cover forests that are under 5,000 acres in size.  (An acre is a little 
smaller than a football field.)  Also, they would not cover forests in 
the Pacific Northwest or Alaska.
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California redwoods in the early 19th century.  (Photo by 
Freeman, courtesy of the BioScience Library, University of 
California at Berkeley)

What Happened 
 to the Forests?
To a large extent the issue of whether or 

not to cut old growth forests is a story of the 
Pacific Northwest, because most of our nations’ 
remaining old growth forests exist there.  

Before the coming of human settlers, the 
world’s largest temperate rain forest carpeted the 
northwestern United States and adjoining portions 
of Canada.  A variety of coniferous (cone-bearing) 
trees covered 90% of the land area of Washington 
and Oregon, and substantial parts of California.  
The most common trees in this region were fir, 
spruce, cedar, hemlock, and pine.  Further to the 
south, in California, were stands of giant redwood 
trees, including some that first took root 3,000 
years ago.  

Native Americans 
The first human settlers probably came to 

this region about 10,000 years ago, from Asia, 
traveling over the land bridge that once existed 
between Siberia and Alaska.  Although small bands 
of settlers may have come long before, the only 
conclusive evidence of large scale settlements—
including a great many arrowheads and other 
artifacts—dates from this period of time.

Early European settlers to the region 
reported that Native Americans purposely set 
forest fires to clear land for human use.  Scientists 
who have studied pollen buried in layers of earth 
sediment found evidence that Native Americans 
may have been conducting controlled burns for 
thousands of years.

For the most part, the fires set by Native 
Americans were not wild infernos that we 
normally associate with forest fires.  They were 
set annually, so that brush and dead wood did 
not have time to build up.  And, they were set at 
times of the year when rain and moisture would 
keep the intensity of the fires low.  The effect of 
the low intensity burns was to preserve the large 
trees, while clearing brush and dead wood.  When 
forests recovered after fires, they increased the 
production of acorns, which the Indians used for 
food.  

The Native American concept of personal 
property was also different from the modern 
view that an individual can buy, own, and sell 
land.  While tribal and family groups had access 
to certain forested areas for their daily use, they 

did not consider themselves to be the owners, 
but rather caretakers, or stewards of the land.  
Consequently, cutting down all of the trees, or 
taking all of the salmon or deer on a parcel of 
land could not be justified by claiming that any 
individual owned it, and could do with it whatever 
they chose.

British and American fur traders who came 
west starting in the late 1700s did not find a 
“virgin wilderness.”  Native Americans had lived 
in the forest for thousands of years, hunting, 
fishing, cutting trees, and setting forest fires.  But 
the overall impact on the forest during this period 
was far less than in later periods.  Total forest 
cover remained about the same (90%), forest 
growth more than recovered after burns, and 
the abundance and variety of plant and animal 
species was probably about the same as before 
people came to North America.
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Logging in Northern California in the early 
1800s.  These men are felling a moderately 
sized tree.  (Photo by Freeman, courtesy 
of the BioScience Library, University of 
California at Berkeley)

Fur Traders
The first widely publicized journey to the Americas by a European 

explorer was made by Christopher Columbus in 1492.  Within a few decades 
the heavily forested region of the Pacific Northwest was visited by Spanish, 
Russian, and British ships.  However, it wasn’t until 1778, when English 
Captain James Cook and his crew spent a month in the Pacific Northwest, 
that exploitation of the region’s resources began.  In addition to cutting 
trees to replace masts for their ships, Cook’s crew traded with the Indians, 
exchanging European goods for sea otter fur pelts.  They then traded 
the pelts in China for fantastic profits, before returning to England.  The 
publication of Cook’s journals started the fur trade, and from that time 
on Great Britain and the newly created United States began to battle for 
control of the region.

The American Robert Gray explored the Pacific Northwest by ship in 
1792, and just over a decade later, Merriwether Lewis and William Clark 
crossed the American continent by land.  In the following decades, many 
American and British traders came by land and sea to make their fortune 
from the otter, mink, beaver, and other fur-bearing animals.  To these 
traders, the dense forests seemed an impenetrable barrier.  

For the first few decades of the 19th century, Native Americans played 
a very important role in the fur trade.  With their understanding of how to 
hunt, they did business with both American and British traders.  However, 
contact with Europeans meant contact with European diseases, especially 
smallpox.  Disease, warfare, and conquest by ever larger numbers of 
Europeans, led to catastrophic declines in the Native American population 
throughout the continent, including the Pacific Northwest.

The first effort to cut down some of the large, ancient 
trees to clear land for the use of the fur traders was described 
by Alexander Ross.

“After placing our guns in some secure place at hand, 
and viewing the height and breadth of the tree to be cut 
down, the party, with some labor, would erect a scaffold 
round it; this done, four men—for that 
was the number appointed to each of 
those huge trees—would then mount 
the scaffold, and commence cutting, 
at the height of eight or ten feet from 
the ground... Indeed, it sometimes 
required two days, or more, to fell 
one tree. So thick was the forest, and 
so close the trees together, that in its 
fall it would often rest its ponderous 
top on some other friendly tree... 
giving us double labor to  extricate 
the one from the other, and when we 
had so far succeeded, the removal of 
the monster stump was the work of 
days.”  — Alexander Ross, Adventures 
of the First Settlers on the Oregon or 
Columbia River, 1810-1813
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Settlers
The early settlement period began as the fur trade ended, in the 

1840s.  Thousands of Americans traveled west, lured by the descriptions of 
explorers and fur trappers of the vast wilderness waiting to be “tamed.”  

Stories of this period, until the last decade or two, emphasized the 
pioneering spirit of the first settlers, their triumphs over natural disasters, 
and their battles against hostile Indians.  Recently, books and movies have 
told the story from the Native American point of view, emphasizing the 
toll taken by the early settlers on Native American populations and on 
the environment.  The actual story is a far more complex interaction of 
people from many different cultures, with different ideals and visions of 
how the world should be.

Still, the early settlers did not transform the forests on the scale 
that we see today.  The early settlers preferred to plant crops and graze 
cattle on open grasslands, rather than cutting the large trees.  While the 
need for lumber grew steadily, cutting the huge trees and sawing them 
into boards to build houses had to be done by hand, and the going was 
very, very slow. 

 

19th Century Loggers
The logging industry picked 

up steam in 1848, when gold was 
discovered in California.  With 
vast numbers of people coming to 
California over land and by ship, 
towns sprang up  seemingly overnight.  
The port city of San Francisco grew 
rapidly, at the expense of the forests 
for miles around.  Large portions of 
the city burned to the ground more 
than once, further increasing the 
need for lumber to rebuild homes, 
hotels, and businesses. 

The first sawmills were pits 
dug into the ground.  The end of a 
large log was pushed over the pit.  
One person stood on top of the log, 
and another person stood in the pit, 
under the log.  Using a long saw, the 
two men slowly sawed the log into 
long flat planks of lumber. 

These redwood logs are ready for 
the sawmill.  Logging in Northern 
California in the early 1800s.  
(Photo by Ericson, courtesy of the 
BioScience Library, University of 
California at Berkeley)

The fur trade period lasted just four decades.  By the 1840s, the Native 
American population was tragically decimated, and few fur-bearing animals 
were left to hunt.  The fur trade might have continued for a while longer, 
but consumer preferences changed.  Silk hats were “in,” and beaver hats 
were “out.”  Nonetheless, at the end of this period the vast forests of the 
Pacific Northwest were still largely intact.
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An entire community of settlers poses on the stump of a single redwood 
tree.  (Photo by Ericson, courtesy of the BioScience Library, University 
of California at Berkeley)

Clear cut hillside in the mid-1800s.  Can you see the oxen dragging logs 
out of the forest along the wooden “skidroad”?    (Photo by Ericson,  
courtesy of the BioScience Library, University of California at Berkeley)

As San Francisco and other cities 
along the coast continued to grow, 
more and more people went into the 
lumbering business.  Still, the work of 
felling the large trees was slow.  It was 
not uncommon for two men to spend as 
much as a week of steady work to bring 
down a single giant tree.  Frequently, 
the trees shattered, wasting a lot of 
the wood.  

Transporting the large logs to the 
mills was usually done by teams of 
oxen.  The strong oxen would drag the 
logs over “skidroads,” made of smaller 
logs, to the mills.  But within a few years 
railroads were built to bring the logs 
from the forests to the sawmills.  Some 
logs were loaded directly onto ships.  
Between 1860 and 1864, three hundred 
small ships operated up and down the 
California coast, bringing logs from the 
forest to the sawmills.

Soon, steam engines were used 
to power the saws.  In 1852, two men 
purchased an old steamboat in San 
Francisco and loaded it with machinery 
for a wood mill.  They traveled north 
along the coast until they reached a 
bay where the city of Eureka now stands 
and ran the ship aground.  They built 
the sawmill alongside the ship, using 
its engines to drive the saw.  The mill 
employed about 40 men who lived in 
the ship itself.  By 1854, nine mills were 
operating in the area.
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Planting new trees after logging.
(Photo courtesy of Pacific Lumber 
Company)

20th Century Loggers
During the 20th century, the technology of cutting and 

transporting trees improved dramatically. Cutting trees on 
hillsides and sloped terrain is now done by loggers with large 
chain saws.  On flat terrain, a machine called a feller-buncher 
is used.  This machine can cut an entire tree at ground level, 
lift it, and place it in a stack.  It can cut its way through the 
forest, making its own road as it goes.

Logging companies use a variety of methods, depending on 
their current and future plans for a given forest.  Clearcutting 
involves complete removal of all trees.  Selection cutting refers 
to the removal of individual trees, or small groups of 
trees; and salvage means only removing trees that are 
diseased or have already fallen. 

Modern logging techniques include two processes 
that were unknown in the last century.  One of these 
is to reduce waste by using every scrap of the wood.  
Small pieces of wood, chips, and even sawdust are 
now processed in large machines that press the wood 
under high pressure into sheets (such as particleboard) 
that can be used in construction.  The other process 
is replanting.

Most logging operations in the Pacific Northwest 
today take place in managed forests.  Managed forests 
have been logged at least once before.  Once harvested, 
they are replanted with native varieties, such as Douglas 
fir, that are resistant to disease, grow quickly, and 
produce good lumber.  The trees in managed forests 
are all the same age, and are harvested whenever the trees 
mature—every 30-100 years—depending on the types of trees 
and growing conditions.

Transporting giant logs by rail in the early 19th century.  
(Photo by Ericson, courtesy of the BioScience Library, University of 
California at Berkeley)
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Some forests are replanted with Douglas fir, which will be 
harvested in 30-100 years for lumber.  Others are replanted 
as tree plantations, such as this poplar plantation, ready for 
harvest every 7-10 years.  (Photo by Thomas Suchanek)

Old growth forests (sometimes called “ancient” forests) have not 
been logged for at least 200 years.  They contain a variety of different 
tree species of varying ages, including some very large trees that are 
hundreds, or even thousands of years old.  Today, an estimated 95% 
of the forested land in the Pacific Northwest has been logged.  What 
to do with the remaining 5% is a hotly debated issue. 

Lumber companies prefer old growth trees for a number of 
reasons.  The very large trees provide wide boards free of knots that 
are especially suitable for moldings and furniture.  A single tree can 
provide as much as $200,000 worth of lumber.  Lumber companies point 
out that mature trees will eventually die, rot, and fall, destroying other 
trees in the process.  In their view, it is better to harvest the trees and 
plant new ones in their places.  Instead of allowing the trees to rot, 
harvesting them provides jobs and a much-needed building material 
for people to use.

Tree plantations are also harvested 
and replanted, but they are a special kind 
of managed forest.  They are planted with 
trees such as poplars or alders that grow 
very quickly, and are ready to harvest 
again in as little as seven years.  Trees that 
grow so quickly are not very dense (unlike 
hardwoods, such as maple or oak), so they 
are more suitable for making into paper 
than into lumber.  In plantations, trees 
are planted in rows, so they appear quite 
different from managed forests, which are 
replanted randomly.  Both plantations and 
managed forests are different in appearance 
from old growth forests.
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At the mill they are unloaded with a large crane.  
(Photo by Mike McMurray, courtesy of The 
Pacific Lumber Company)

People who prefer to preserve old growth forests in their native state—
generally called environmentalists—point out that allowing trees to complete 
their life cycles is important to preserving the abundance and diversity of plant 
and animal life in the forests. The large trees provide a variety of habitats 
for plants and animals not found in managed forests or tree plantations, and 

the old fallen trees provide homes for 
small animals, and return nutrients to 
the soil that are lost when the trees 
are harvested.

Large Douglas fir logs are loaded onto trucks 
with steel cables. 
(Photo courtesy of Pacific Lumber Company)

Milled lumber stacked for drying.
(Photo courtesy of The Pacific Lumber Company)

Both lumber companies and 
environmentalists cite the results 
of scientific studies to support their 
opinions about what to do concerning 
old growth forests; but the decisions are 
made by citizens.  In some cases, this is 
done by voting directly on what to do 
with old growth forests; and in other 
cases by voting for or against politicians 
whose records show where they stand 
on environmental issues.  In order to 
make intelligent decisions, citizens 
need to understand the arguments—
including the scientific arguments—on 
both sides of each issue.
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Laboratory Investigation

 Tree Impact Study
As you’ve seen, people’s perception of trees 

have changed over the past 200 years.  The 
first white settlers saw the forests as 
barriers to travel; then as sources 
of building materials and personal 
wealth.  More recently, some 
have recognized the special 
role that forests play in Earth’s 
ecosystem.  

Trees are among the 
oldest living organisms on 
Earth. Because of their size, 
complexity, and long life, 
trees provide a habitat, like an 
island, that rises far above the 
ground. Your goal in this study 
is to document the impact of 
a large tree on the environment of 
your school or community. 

The project will be more fun and 
productive if you have one or two partners to work with. 

When you are finished, write and illustrate a report.

a.  Summarize the data you collected.

b.  Display the materials you created.

c.  Clearly state your conclusions and recommendations.  

Materials for a team of 4 students
q 2 clipboards
q 2 sheets each of graph paper, lined paper, and white paper
q pencils and several fine tip markers
q 1 meter stick
q 10 meters of sturdy string for measuring and flagging areas
q 1 pack of 3" x 5" index cards
q 1 roll of clear tape
q 4 to 6 ziplock™-type plastic bags
q clear plastic or glass vials or seasoning bottles with lids
q 1 outdoor thermometer
q access to field guides to trees, birds, and other local animals
q materials for “Tree Creations” activity on page 23
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Tree Math  
1. Using graph paper, sketch a map showing where 

the tree is located in relation to landmarks 
such as streets and buildings. 

2.  Estimate the height of the tree. Tie a string 
around the tree, two meters above the ground.  
Hold out your fist at arm’s length, and back 
away from the tree until your fist appears to 
just fit between the ground and the string.  At 
that distance, count how many fists it takes 
(one on top of the other) to reach the top 
of the tree. Multiply the number of fists by 
two meters to find the estimated height in 
meters. 

3. Estimate the radius of the crown; then 
calculate the area of ground shaded by the 
crown using the radius and the formula for the 
area of a circle. 

   [Area of a circle: A = π R2, where π = 3.14 and 
R = the radius of the circle]

Tree Biodiversity  
1.  Examine the roots, trunk, branches, leaves and ground area below 

the tree’s crown (the tree’s foliage—leaves and branches) for 
evidence of animal and plant life.  Describe and draw plants, fungi, 
and animals on index cards, noting the location of the organisms.  
Include sketches of evidence of life such as nests, holes, galls 
(swellings on the tree’s trunk due to insects or fungi), droppings, 
feathers, animal burrows, nibbled leaves, and nuts.

2.  Pick an open area nearby that has approximately the same 
dimensions as your tree study area. Use the same procedures 
to examine and compare the number of different kinds of 
organisms found in the open.

3.  Compare the soil and the dead leaf litter of the two 
areas. Are there layers of decomposing leaves and 
twigs? What small organisms do you find in each 
area?

4.  Determine the amount of clay in each area’s soil by 
wetting a handful and rolling it to make a “log.”  
Soil with little clay will crumble.  Soil with a lot 
of clay can be formed into a long “log.”

5.  Compare the components of the soil under 
the tree with the soil in the open area.  Put 
a rounded spoonful of each kind of soil into a 
separate clear plastic vial or seasoning bottle. 
Fill each container with water, cover with a lid, 
and shake.  Set aside the containers for five 
minutes until the water clears.  By observing the 
layers that form you can compare the amounts 
and properties of the various materials making 
up each soil sample.  

4. Use a string to measure the circumference of 
the tree trunk one meter from the ground, 
and use that measurement to calculate the 
diameter of the tree. 

 [Circumference of a circle:  C =  π D, where D 
is the diameter.]

5. Estimate the volume of wood in the trunk, 
using the formula for the volume of a cylinder. 
If the tree tapers to a very small diameter at 
the top, reduce your estimate by half.

 [Volume of a cylinder = area of a circle times 
the height of the cylinder;

 V = π R2 x H, where H is the height of the 
cylinder.]  

6. Use your measurements to draw a representation 
of your tree to scale on a sheet of graph paper. 
Use rectangles for the trunk and limbs, and 
triangles, circles, or ovals for the crown. 
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Tree Social Studies
Research the history of your tree.  There are several strategies 

you might use. For example, you might talk with elderly people in the 
neighborhood to learn about the history of the site.  Contact your city’s 
parks and gardens department to learn of city records that document 
the tree’s planting and care. Locate old photographs of the area.  

Choosing one of the following.

1. Determine what species your tree is and when it was planted. 
Describe the tree’s environment during its first year of growth.

2. Describe some of the major changes in the local environment that 
have occurred during the life of your tree, and how the tree’s 
habitat may have been affected.

3. Describe a modern day in the life of the tree that includes some 
of the ways local people interact with it.

4. Describe how the neighboring community might be affected if 
the tree were to be cut down.

Tree Creations 
Celebrate your tree through an artistic medium. 

Your creation should include some of what you have 
learned about the tree, the organisms that inhabit 
it and/or the way people use the tree.

Choose one of the following.

1. Write a poem or song and present it to your 
family or a group of students.

2. Photograph or videotape your tree in a way 
that captures the “spirit” of the tree and its 
importance to the community.

3. Create a sketch, painting, or sculpture of your 
tree. 

4. Make leaf rubbings or a collage of tree parts.

5. Write a fiction or nonfiction story about your 
tree.

For new material relating to this chapter, please see the GSS website 
“Staying Up To Date” page: 
http://lhs.berkeley.edu/gss/uptodate/1nwv/1nwv.html
We invite you to send us new articles for the "Staying Up To Date" 
web page for this chapter.  Articles may be from local newspapers, 
magazines, websites, or other sources that you think would be of interest 
to classrooms around the country. To send us articles please go to the 
link http://lhs.berkeley.edu/gss/uptodate/newarticle.html and find the 
"Submit New Article" button. 

http://lhs.berkeley.edu/gss/uptodate/1nwv/1nwv.html
http://lhs.berkeley.edu/gss/uptodate/newarticle.html



