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Student Page        Name(s): ______________________ 

Lesson 1 

 

Oregon Forests – True or False? 

 

First, for each statement, underline whether you think it is true or false. Then, look for evidence 

in Oregon Forest Facts & Figures to verify or refute each statement. Circle the correct answer 

based on your findings. 

 

True or 

False? 

Statement Supporting Evidence (and Page 

Number) 

T   F 1.  About half of Oregon’s land area is forested.  

T   F 2.  The forest industry accounts for tens of 
thousands of jobs in Oregon. 

 

T   F 3.  The amount of forestland in Oregon has shrunk 
dramatically since 1950. 

 

T   F 4.  About one‐third of Oregon’s forestland is 
managed for wood production and about one-
third is conserved for parks, wilderness areas or 
other reserves. 

 

T   F 5.  Private property owners control most of the 
forestland in Oregon.  

 

T   F 6.  Three‐fourths of the timber harvested in Oregon 
comes from federal land. 

 

T   F 7.  When the U.S. economy slows, fewer new homes 
are built, which affects wood products sales in 
Oregon. 

 

T   F 8.  Oregon is one of the top lumber‐producing states 
in the U.S. 

 

T   F 9.  Wood from Oregon forests is used only for 
making paper and lumber. 

 

T   F 10.  Forest owners in Oregon may clearcut (log all or 
most of the trees) on their own land without any 
restrictions. 

 

T   F 11.  Oregon landowners must replant forest trees 
after harvesting them. 

 

T   F 12.  Fire suppression (putting out wildland fires) has 
resulted in a greater fire risk for much of Oregon’s 
forests. 

 

T   F 13. In Oregon, logging is restricted near waterways 
to protect fish and water quality. 

 

T   F 14. Over 4 million acres of Oregon forest are 
certified by a sustainable forest certification 
system. 
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Student Page        Name(s): ______________________ 

Lesson 2 

 

Creating a Timeline of Oregon Forestry History 

 

Events 

• Biscuit Fire 

• Bull Run Reserve 

• Civilian Conservation Corps (CCC) 

established 

• Columbus Day Storm 

• Transcontinental railroad complete 

• Crater Lake National Park established 

• Creation of “Smokey Bear” 

• Endangered Species Act 

• Lewis and Clark Expedition in Oregon 

• Mt. St. Helens eruption 

• National Environmental Protection Act 

• National Forest Management Act 

• Northern spotted owl listed as a 

threatened species 

• Northwest Forest Plan 

• O&C Railroad established 

• The State of Oregon admitted to the 

Union 

• Oregon Forest Practices Act 

• Oregon’s first paper mill 

• Oregon’s first sawmill 

• The Homestead Act 

• The Oregon Trail 

• Tillamook Burn 

 

People 

• Margaret Stoughton Abell 

• Francis Elliott 

• William Greeley 

• Franklin Hough  

• Stephen Mather  

• George Peavy 

• Edward Schroeder  

• TJ Starker 

• Loren “Stub” Stewart 

• Barbara Walker  

• George Weyerhaeuser 

 

 

Directions 

1. Divide up the list of events and people above so that all the members of your group have 

about the same number to research. 

2. For each, find out the following:  

 When did this event occur or when was this person’s greatest influence?  

 What was this event or who was this person? (Describe in one or two sentences.) 

 How did this event or person affect Oregon forests or forestry? (Describe the effect in 

one or two sentences.) 

 What sources did you use to learn about this event or person? (Cite the title, author, 

date and web page, if any, for each source.) 
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3. Write the information for each event or person on separate index cards or pages. 

4. Sort all the cards or pages into chronological order. 

5. Determine the earliest and the latest dates, and use these to decide on units of time for 

your timeline (1 year, 5 years, decades, etc.). 

6. Decide how you will mark and label the dates and other information on your timeline 

frame.  

7. Create the frame for your timeline, and then add the dates and other information for each 

event.  
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Student Page 

Lesson 3 

The Willamette Valley8 

 

Land use: Pre-EuroAmerican Settlement 

                                                           
8 Source: “Willamette Valley Land Use” by Dr. Wynn Cudmore. Northwest Center for 

Sustainable Resources. Chemeketa Community College. Available at 

http://learnforests.org/sites/default/files/WillametteValleyLandUseChange.pdf.  

Note: Original source as cited by Cudmore: D. Hulse, S. Gregory and J. Baker (eds.). 2002. 
Willamette River Basin Atlas: Trajectories of Environmental and Ecological Change. Oregon 
State University Press, Corvallis, OR. 178 pp.  

http://learnforests.org/sites/default/files/WillametteValleyLandUseChange.pdf
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Land use: 1990 
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Lesson 3 

Willamette Valley Land Use Changes 

Feature Changes  
 

Impacts  
 

Willamette River  
 

From: 
 
To: 
 

 

Wetlands  
 

From: 
 
To: 
 

 

Riparian Vegetation  
 

From: 
 
To: 
 

 

Urbanization  
 

From: 
 
To: 
 

 

Agriculture 
 

From: 
 
To: 
 

 

Native Prairie/Savanna  
 

From: 
 
To: 
 

 

Water Quality  
 

From: 
 
To: 
 

 

Forests  
 

From: 
 
To: 
 

 

Fish and Wildlife  
Habitat  
 

From: 
 
To: 
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Student Page 

Lesson 4 

Oregon’s Forest Heritage10  

 

Introduction 

A forest is a living, complexly interrelated community of trees and associated plants and 

animals. Forests help provide the earth with oxygen necessary for life. Green plants take in 

energy from the sun and use that energy in their cells to transform water and carbon dioxide 

into oxygen and glucose, a carbon-based molecule. This process is called photosynthesis. High 

levels of carbon dioxide and other gases in the atmosphere contribute to global warming. 

Forests help cool and regulate the earth’s climate by removing carbon dioxide from the 

atmosphere. The carbon-based molecules that result from photosynthesis are stored in trees’ 

trunks, stems and leaves.  

From the soil, trees take moisture and nutrients, and with the aid of sunlight, they grow wood 

and other natural products used by humans. Oregon’s forests are very diverse, ranging from 

mixed-species, old-growth trees in roadless wilderness areas to single-species, intensively 

managed industrial forests. To better understand forestry in Oregon, it is important to 

understand some of the basic facts that shape Oregon’s forests. 

Oregon’s Forest Heritage 

Of the 62 million acres of land in Oregon, some 30 million acres, or 47 percent, are classified as 

forestland. Over the past four centuries, the amount of forestland in the state has remained 

fairly constant, with about 1 percent having been lost to human development (agriculture, 

urban growth, highways, electric transmission lines and other infrastructure) since Europeans 

first visited the Northwest. While the amount of forestland has not changed considerably, its 

composition has changed, as much of the state’s virgin forests were harvested for timber 

during the 19th and 20th centuries. 

Forest Sustainability 

The ecological, social and economic benefits of forests are all important to Oregon’s citizens. 

Using our forests sustainably, so they continue to provide these important benefits far into the 

                                                           
10

 Source: Exploration of Oregon Forests: Module 1 – Oregon’s Forest Heritage. Developed by 
Julie Woodward based on the Oregon State University Forestry Extension’s Basic Forestry 
Shortcourse. 
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future, requires us to recognize the interdependent relationships among these various uses and 

to acknowledge the need for balance among them. 

 Ecological Value: The forest floor provides food, shelter and habitat for animals, from 

the simplest worm to the biggest bear. Tree roots help stabilize the soil and prevent 

erosion. The top portion of the forest, called the “canopy,” helps regulate forest 

temperature and moisture. Forests also capture carbon dioxide (a greenhouse gas), 

produce oxygen and filter water to keep it clean. These are all important ecological 

functions, also known as ecosystem services, of forests. 

 

 Social Value: Forests provide places for people to relax, rejuvenate, seek food and have 

fun. Each year, thousands of Oregonians visit our forests to go hiking, biking, camping, 

hunting, fishing, foraging, off-roading and wildlife watching. Another reason forests are 

important to society is that they provide the raw materials for all the wood products 

that we use on a daily basis, such as housing, furniture, newspaper, books and 

cardboard. 

 

 Economic Value: Oregon harvests more conifers (cone-bearing evergreens) than any 

other state and is the leading producer of softwood lumber in the nation. Tens of 

thousands of people in Oregon earn a living by working directly with the state’s forest 

sector. Forestry is especially important to rural economies, with most forestry-related 

jobs located in communities outside the Portland metropolitan area.  

 

Oregon Forest Practices Act 

All private and state forestland is protected under the rules of the Oregon Forest Practices 

Act (OFPA), the nation’s oldest and one of the most comprehensive sets of laws and rules 

governing harvest practices and other forest management operations. Although US Forest 

Service and Bureau of Land Management (BLM) lands are not regulated by the OFPA, these 

federal agencies have agreed to meet or exceed many of its requirements. Oregon’s 

landmark land use laws offer further protection by tightly restricting the conversion of 

forests to other uses, attempting to ensure that future generations will have ample forest 

resources.  

OFPA includes laws that 

 Require Prompt Reforestation. On average, more than 40 million new trees are 

planted each year in Oregon’s forests. Reforestation is required any time forest 

density drops below established standards following harvest.  
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 Require Written Plans. The Oregon Department of Forestry must be notified of all 

harvesting operations and be provided site maps for review. In addition, some 

planned actions require that the landowner or timber operator submit a written 

plan that documents how the operation will meet the Oregon Forest Practices Act. 

In general, harvesting, road construction or other operations conducted near 

streams or wetlands require a written plan. 11 

 Protect Water Resources. To protect water resources in forests, particularly where 

fish and domestic water supplies are involved, harvest operations are restricted 

within a certain distance from the banks of streams and water bodies.  

 Protect Wildlife Habitat. Landowners must be responsive to the nesting and feeding 

needs of a wide variety of forest wildlife. For example, they must ensure that snags 

(standing, dead trees), fallen logs or standing green trees are present to provide 

nesting sites and other habitat for many birds, mammals and other animals. 

 Limit Clearcuts. Clearcutting is when most or all of the trees in an area are cut down. 

OFPA limits the size and location of clearcuts.  

 Regulate Road Construction and Maintenance. Strict regulations govern the 

location, construction, maintenance and repair of roads on both state and private 

forestland. Roads must avoid marshes, meadows, drainage channels, riparian areas 

and, when possible, steep terrain.  

Oregon’s Wood Products 

Different types of trees lend themselves to different kinds of wood products. “Hardwood” 

broadleaf trees such as oak, cherry and walnut provide dense, durable wood – the kind 

commonly used to make flooring and furniture. “Softwood” cone- and needle-bearing trees 

such as pine, fir, spruce and cedar produce lumber that is less dense and lighter in weight. It is 

often used in construction and papermaking.  

Beyond the “hardwood” and “softwood” distinction, the different characteristics of dozens of 

tree species, such as flexibility, straightness and tightness of grain, make for a wide range of 

applications. 

Wood is a component in 5,000 different products, many of them not as easily recognizable as a 

baseball bat or table. While some products are made directly from hardwood or softwood 

lumber, many engineered wood products are made of combinations of sawdust, shavings and 

                                                           
11 Source: “Forest Management Planning.” Oregon State University. 
http://outreach.oregonstate.edu/programs/forestry/node/306. 

http://outreach.oregonstate.edu/programs/forestry/node/306
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other waste materials. A wide range of products comes from wood pulp and plant chemicals 

extracted from wood pulp.  

Oregon’s wood and paper products are sold in all 50 states and some 40 foreign countries. They 

include lumber, door and window frames, fencing material, plywood, newsprint, printer and 

photocopy paper, egg cartons, food containers, glues, packing material, furniture, toys, 

playground equipment, pencil stock, cabinets, cosmetics, and more. 

Wood Use in a Global Context 

U.S. wood consumption per person has increased 40 percent since 1960. Much of this demand 

has been met by imports from around the world. Across the globe, about 50 percent of all 

forests have been converted to other land uses (compared with 33 percent in the U.S. and 8 

percent in Oregon). Timber harvests in countries without strong forest practice laws often 

destroy critical habitat, such as tropical rainforests, and affect endangered species. Individual 

consumer choices help shape forests, ecosystems and communities, not only in Oregon, but 

across the United States and around the globe. 

A Career in Forestry 

A career in forestry or wood products offers an exciting chance to benefit people, the 

environment and the economy of Oregon. Forestry professionals are engaged in the practice of 

creating, managing, using and conserving forests and wood products in a sustainable manner to 

meet the needs, goals and values of forestland owners. They care for trees and other forest 

resources including soils, water and wildlife and make innovative products. Some people are 

drawn to forestry because they want to work in the outdoors. Many forest sector careers 

involve working in the forest, but there are other forest-related jobs that might surprise you: 

writing policy papers, managing timber investments, using satellite mapping technology, 

managing product quality and educating the public are just a few examples.  

Types of job responsibilities among Oregon’s forest sector professionals include: 

 Growing trees for wood products 

 Managing water quality 

 Protecting endangered wildlife 

 Ensuring healthy forests 

 Planning recreational uses 

 Researching tree genetics 

 Planning and supervising timber harvests 
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 Developing mill technologies 

 Creating new wood products 

 Researching global markets 

 Producing renewable biomass energy 
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Lesson 4 

 

Oregon’s Forest Heritage – Questions12 

 

1. How do forests help combat global climate change?  

 

 

2. Over the last four centuries, what percentage of forestland has Oregon lost? 

 

 

3. How do Oregon’s forests contribute to the ecological, social and economic well-being of 

Oregon and beyond? 

 

 

4. What factors are included when we talk about the sustainability of Oregon forests? 

 

 

5. Describe the Oregon Forest Practices Act (OFPA). 

 

 

6. What everyday products are made of wood or wood byproducts from Oregon trees? 

 

 

7. How do consumer choices affect Oregon’s forests? 

 

 

8. Which forest-related job responsibility sounds the most interesting to you? 

  

                                                           
12 Source: Exploration of Oregon Forests: Module 1 – Oregon’s Forest Heritage. Developed by 
Julie Woodward based on the Oregon State University Forestry Extension’s Basic Forestry 
Shortcourse. 
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Lesson 5 

 

Oregon’s Forest Landowners 

Ecoregion researched: _______________________________________________ 

 

1. Using the map on your ecoregion’s overview, draw the boundaries of your ecoregion on the 

Who Owns the Forests? map. 

 

 

2. Looking at the Who Owns the Forests? map, what patterns of forest ownership do you 

notice in this ecoregion? 

 

 

3. Estimate the percentage of forestland owned by each of the following in this ecoregion. In 

addition to your answer, explain the method you used to estimate it. 

 

a. The federal government (including Bureau of Land Management, National Park, and 

National Forest lands) 

 

b. Private industrial companies 

 

c. Families and individuals  

 

d. Tribal governments 

e. Oregon state government 

 

4. Using the Oregon’s Forests poster, identify which forest types are most prevalent in this 

ecoregion. Why do you think these types are most prevalent here? 

 

 

5. Using your ecoregion’s overview or other sources, identify possible challenges forest 

owners in this ecoregion face.   



Section 1 – Oregon’s Forest Heritage – Page 52 
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Lesson 5 

 

Who Owns the Forests? 
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Student Page      Name: _____________________________ 

Lesson 7 

 

 

Forest Landowner Interview16 

Forest Landowner’s Name: 

________________________________________________________ 

 

1. Describe the forestland you own: Where is it located? What types of trees, water, resources 

and built structures does it have? What is the surrounding area like? 

 

2. How long have you owned this land? How did you acquire it? 

 

3. Why do you own this forestland? What do you value most about it? 

 

4. How do you use this land?  

 

5. How do you make decisions about managing this forestland? 

 

 

6. What are the biggest challenges you face in managing this forestland? 

 

7. How has this forestland changed over the past 10, 20 or 50 years? In what ways has it 

stayed the same? 

 

                                                           
16 Source: Adapted from “Who Owns America’s Forests?” Exploring Environmental Issues: Focus 

on Forests, Secondary Environmental Education Module. Project Learning Tree. 
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8. What do you see happening to this land in the next 10, 20 or 50 years?  

 

 

9. What are your hopes and dreams for this forestland? 

 

10. What are your biggest concerns about the future of this land?  
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Student Page 

Lesson 8 

 

Basic Tree Biology17 

Introduction 

Plants are complex organisms that differ greatly in structure. While studying plants, you may 

discover trees, shrubs, flowering herbs, mosses, lichens and ferns, all of which share some 

common characteristics.  

A tree is usually the tallest organism in the ecosystem (usually greater than 20 feet at maturity) 

and usually has a single stem, which is also known as the trunk. Shrubs, on the other hand, 

generally have multiple stems and relatively short statures. 

A tree is a long-lived species. Some species live 1,000 years or more, so they must be able to 

meet the most severe conditions for long periods of time, including cold and hot temperatures, 

high winds, drought, rain and fire. 

Trees cannot move to a new location if they do not like where they are located, so they must be 

well adapted to their site in order to thrive. A variety of factors including climate, geology and 

topography (the shape of the land) determine the tree species found in an ecosystem.  

Trees serve many useful purposes to humans such as providing food, shelter, clothing, fuel, 

clean air, clean water, shade and medicine. Trees also provide food and shelter for many other 

living organisms such as squirrels, woodpeckers, insects, fungi, lichens and other plants.  

 

                                                           
17

 Source: Exploration of Oregon Forests: Module 2 – Tree Biology. Developed by Julie 
Woodward based on the Oregon State University Forestry Extension’s Basic Forestry 
Shortcourse. 
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Student Page        Name(s): _____________________ 

Lesson 8 

 

Tree Biology – Questions18 

1. What’s the difference between a tree and a shrub? 
 

2. Name five specialized parts of a tree. Describe the function of each. 
 

3. Name the different parts of a tree cross section. Identify the function of each. 
 

4. What special cells do leaves have? What exits and enters leaves through these cells? 
 

5. Define photosynthesis and then draw a diagram of the process. 
 

6. Explain the difference between primary and secondary growth. 
 

7. During what months are root and shoot growth most active? 
 

8. How does a tree increase in diameter? 
 

9.  List the characteristics of broadleaf and coniferous trees. 
Broadleaf     Coniferous 

 

 

10. What types of wood do broadleaf and coniferous trees have? 
 

11. What are the two methods by which trees reproduce? 
 

                                                           
18

 Source: Exploration of Oregon Forests: Module 2 – Tree Biology. Developed by Julie 
Woodward based on the Oregon State University Forestry Extension’s Basic Forestry 
Shortcourse. 
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Lesson 9 

 

Oregon Forests Compared 

Use the Oregon’s Forests poster to answer the following questions: 

1. Which forest type do you live in (or which is closest to your community)? 

 

 

2. What patterns do you notice about the forest types in Oregon? Identify at least seven 

different patterns. 

 

 

3. How does each of these patterns relate to what you understand about Oregon’s 

geography? 

 

 

4. What might cause these patterns? 

 

 

Choose three different forest types shown on the Oregon’s Forests poster. Using the 

information on the “Oregon Forest Types” student page, compare and contrast the three forest 

types. 

 Forest Type 1: 
_________________ 

Forest Type 2: 
_________________ 

Forest Type 3: 
_________________ 

Ecology 
 
 
 

   

Climate 
 
 
 

   

Elevation 
Range  

   

Precipitation 
Range 
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Student Page        

Lesson 9 

 

Oregon Forest Types 

Douglas-Fir Forest 

Ecology: Douglas-fir forests are the most extensive in 
Oregon; they’re also the most important for timber 
production. Although Douglas-fir is the dominant forest 
tree west of the crest of the Cascades, it is also an 
important component of eastside forests.  

West of the Cascades, Douglas-fir often form vast, 
nearly pure stands, a result of both natural conditions 
and human management. Common associates include 
western hemlock (the climax species for much of this 
region), western redcedar, noble fir, bigleaf maple and 
red alder (the most common early successional species 
for most of this region). 

East of the Cascades, common associates include 
incense-cedar, sugar pine, western white pine, 
ponderosa pine, grand fir, white fir and western larch, 
depending on moisture and stand history. Understories 
vary from dense to sparse depending on the availability 
of moisture, but are generally rich in shrubs and herbs. 
Douglas-fir is a long-lived, early- to mid-successional 
species. This means it can colonize recently disturbed 
sites, and continue to dominate them for hundreds of 
years. 

Climate: Douglas-fir forests grow under a wide variety 
of conditions. The climate of westside Douglas-fir 
forests ranges from wet and mild in the north to drier 
and warmer in the south. Eastside Douglas-fir forests 
are drier than those of southwestern Oregon and have 
more extreme temperature fluctuations, both daily and 
seasonally. 

Elevation: Douglas-fir forests can range from sea level 
up to 5,000 feet in elevation. 

Precipitation: The climate of Douglas-fir forests is 
varied; therefore, the precipitation range varies from a 
minimum of 35 inches to more than 160 inches of rain 
in the Coast Range.  

Hardwood Forest 

Ecology: Oregon has many species of broadleaf trees 
(hardwoods), but generally they occur as individuals 
and in small stands, rather than in expansive forests as 
they do in the eastern United States. As a result, 

hardwood forests in Oregon are not uniform, but vary 
by location, environment and stand history. 

Oak-dominated woodlands are the principal hardwood 
type in Oregon, and they once spread across the 
Willamette, Umpqua and Rogue River valleys. Oregon 
white oak is the principal species in the north, and is 
joined by California black oak and canyon live oak 
farther south. Other common species include Pacific 
madrone and bigleaf maple. Historically these occurred 
as open woodlands, but with decades of fire 
suppression many stands have been invaded by more 
shade-tolerant conifers like Douglas-fir and incense-
cedar. When this happens, the conifers commonly 
outgrow and shade-out the oaks. 

Oregon ash, red alder, bigleaf maple and black 
cottonwood are common throughout much of Oregon. 
Along the southern coast, Oregon-myrtle and golden 
chinkapin join the mix. 

East of the Cascades, birches, willows and cottonwoods 
are common. Oregon ash commonly dominates 
bottomlands where water stands during the winter, 
while cottonwoods prefer gravelly stream banks where 
water drains more effectively. Oregon’s riparian forests 
are getting more attention as their vital contributions 
to water quality and fish habitat are better understood. 

Climate: The climates in which hardwood forests occur 
vary dramatically, from the wet, mild weather of 
northwestern Oregon to the warmer, drier weather of 
southwestern Oregon to the highly variable seasonality 
of eastern Oregon. Different species of hardwoods are 
adapted to different environmental conditions. 

Elevation: Each hardwood species has a range of 
elevation it is native to. Oregon white oak is usually 
found at lower elevations in the interior valleys. It 
grows from sea level to 3,800 feet in the north and at 
elevations of up to 7,500 feet at the southern end of its 
range. 

Precipitation: Hardwood forests and species are found 
from climate areas with less than 10 inches of 
precipitation in the high desert areas of Oregon to 
areas with more than 160 inches of precipitation. 
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Klamath Mixed Conifer Forest 

Ecology: The Siskiyou and Cascade mountains of 
southwestern Oregon are occupied by a complex mix of 
forest types. Forests near the coast are dominated by 
conifers in the upper portion of the overstory and 
hardwoods in the lower portion of the overstory, while 
forests nearer the Cascades are dominated by conifers, 
with fewer hardwoods. There are relatively few pure 
stands of any single species. Because conifers are the 
commercially important species, these forests are often 
lumped together as “mixed conifer” forests. 

Elevation, distance from the ocean, fire history and 
past management practices all influence these forests. 
Near the coast, Douglas-fir and tanoak are the most 
important species. Golden chinkapin, Pacific madrone 
and canyon live oak are secondary hardwoods, while 
sugar pine, ponderosa pine and incense-cedar are 
secondary conifers. Port-Orford-cedar and bigleaf 
maple occur on moist sites, while Jeffrey pine is 
common on serpentine soils (high in magnesium). With 
increasing elevation, hardwoods become less common, 
and grand fir and white fir join the mix of conifers. Near 
the Cascades, forests are dominated by mixed stands of 
Douglas-fir, ponderosa pine, sugar pine, incense-cedar 
and white fir. This is the northernmost extension of the 
mixed-conifer forests that dominate the Sierra Nevada 
Mountains of California. Throughout the mixed conifer 
forests, understories are sparse and shrubby with lots 
of poison oak. 

Climate: Climates range from cool and moist near the 
coast to hot and dry in the interior. Complex 
topography creates a variety of microclimates that 
supports such diverse forests. 

Elevation: The geography of mixed conifer forests is 
diverse, and elevation ranges from 450 to 6,000 feet. 

Precipitation: The average precipitation ranges from 15 
to 80 inches, depending on the elevation and 
microclimate. 

Lodgepole Pine Forest 

Ecology: Pure and nearly pure stands of lodgepole pine 
are found throughout central and eastern Oregon. 
Lodgepole pine is a pioneer species that rapidly 
colonizes disturbed sites and often gives way to more 
shade-tolerant species like ponderosa pine. Most 
lodgepole pine stands develop after fire or logging; 
however, they may form climax forests on sites with 
deep pumice and volcanic ash. 

Lodgepole pine forests grow in dense stands with lots 
of dead trees. They are very susceptible to insect 
attacks, especially mountain pine beetles, and are 
frequently in danger from fire. 

Climate: Lodgepole pine is an adaptable species that 
often flourishes where other trees cannot. Lodgepole 
forests are found in climates with short, dry summers 
and snowy winters. They commonly occur in frost 
pockets and on both excessively wet and dry soils. 

Elevation: Lodgepole pine will grow from sea level to 
11,000 feet elevation. The lodgepole pine forests in 
Eastern Oregon are generally below 6,000 feet. 

Precipitation: Precipitation levels range from less than 
10 inches up to possibly 35 inches, with some 
variability. 

Ponderosa Pine Forest 

Ecology: Ponderosa pine forests are widely distributed 
in eastern Oregon, ranging in elevation from 2,500 to 
6,000 feet. Ponderosa pine occurs in pure stands or 
may be mixed with lodgepole pine, grand fir, Douglas-
fir, western larch, western white pine, incense-cedar, 
white fir and quaking aspen. Volcanic pumice soils 
often support pure stands of ponderosa pine. 
Ponderosa pine is also an important component of the 
mixed conifer forests of southwestern Oregon, but 
does not form pure stands there. The Willamette Valley 
of western Oregon also supports a native population of 
ponderosa pines. 

Climate: Ponderosa pine forests are the second-driest 
forests in Oregon; they thrive in climates with short, 
dry summers and cold, snowy winters. The range of 
these forests is closely tied to soil moisture. 

Elevation: Ponderosa pines will grow from sea level to 
about 9,000 feet.  

Precipitation: Ponderosa pines thrive in the dry 
climates of the high desert, ranging from less than 10 
inches to around 35 inches of precipitation. 

Sitka Spruce/Western Hemlock Forest 

Ecology: Forests dominated by western hemlock and 
Sitka spruce hug the fog belt along the Oregon coast, 
seldom reaching more than a few miles inland or a few 
hundred feet above sea level. Both species are shade-
tolerant, but Sitka spruce is more resistant to salt 
spray. Sitka spruce sometimes grows in pure stands but 
is more commonly mixed with western hemlock, 
western redcedar, Douglas-fir, red alder and lodgepole 
pine (commonly called shore pine along the coast). 

http://oregonstate.edu/trees/con/dfgen.html
http://oregonstate.edu/trees/con/pinegen.html
http://oregonstate.edu/trees/con/cedrgen.html
http://oregonstate.edu/trees/con/trfirgen.html
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Near the California border, Port-Orford-cedar, Oregon-
myrtle (also called California-laurel) and coast redwood 
join the mix. Understories are typically dense with 
shrubs, ferns, herbs and epiphytes. Hemlock and 
spruce seedlings often establish on rotting tree logs 
called “nurse logs.” Straight lines of trees originally 
established on the same log are commonly seen. 

Climate: The climate of this zone is wet and mild. 
Frequent and dense summer fog helps limit the 
evaporative power of the sun, while “fog drip” that 
condenses on tree crowns adds to soil moisture. 

Elevation: This forest starts near sea level and extends 
up to approximately 2,000 feet. 

Precipitation: Being located near the coastline, 
lodgepole pine forest precipitation is high, ranging from 
65 to 165 inches.  

Subalpine Fir Forest 

Ecology: Subalpine forests are a combination of several 
forest types, all occurring above 4,500 feet in the 
Cascade, Siskiyou and Wallowa mountains. These 
forests vary widely depending on stand age, fire history 
and local conditions. Common trees include Pacific 
silver fir, California red fir, noble fir, white fir, subalpine 
fir, western hemlock, mountain hemlock, Douglas-fir, 
Alaska-cedar, incense-cedar, lodgepole pine, western 
white pine, Engelmann spruce and quaking aspen. 
Many species of huckleberries occur in the 
understories. 

Climate: These forests occur in cold climates with 
heavy winter snowpacks and short growing seasons. At 
their upper limit, they form open park-like forests and 
merge with alpine meadows. 

Elevation: These forests start at 4,500 feet and extend 
up to the end of forest zones on the alpine level. 

Precipitation: These forests are covered in snow for 
several months. Precipitation is usually over 100 inches 
per year. 

Western Juniper Forest 

Ecology: Western juniper “forests” are the driest 
forests in the Pacific Northwest. In Oregon they’re 
found primarily east of the Cascades, although they 
also grow on hot, dry, low-elevation sites in 
southwestern Oregon. Due to intense competition for 
water and an extreme aversion to shade, western 
junipers grow in open, park-like stands. The widely 
spaced juniper trees are typically surrounded by big 
sagebrush, bitterbrush and grasses. 

Juniper trees grow on rocky outcrops in eastern 
Oregon. Ponderosa pines often occupy canyons and 
moist, north-facing slopes within these forests. 
Western junipers also occupy shallow-soil areas within 
other eastside forest types. Prior to European 
settlement and fire suppression, western juniper 
forests were primarily limited to shallow soils and 
rimrock, where vegetation was too sparse to carry fire. 
Fire suppression has permitted western juniper to 
expand rapidly into traditional rangeland, where it 
competes with native grasses for water and nutrients. 

Climate: Western juniper forests are found in climates 
with hot, dry summers and cold, dry winters. Most 
precipitation falls during the winter. 

Elevation: Western juniper can grow from 500 to over 
10,000 feet in elevation. Most of the forests are found 
in the high desert areas of Oregon. 

Precipitation: The western juniper tree is a large 
consumer of water, but often grows in areas with 
precipitation of less than 30 inches per year. 

Western Larch Forest 

Ecology: The western larch, one of the world’s few 
deciduous conifers, is noted for its brilliant golden 
autumn colors. Rather than forming extensive forests, 
stands of western larch commonly develop within 
Douglas-fir, grand fir and ponderosa pine forests 
following fire or major disturbance from wind, soil 
movement or logging. Without periodic disturbance, 
larch stands will eventually be taken over by Douglas-fir 
on drier sites or grand fir on milder sites. Lodgepole 
pine, western hemlock, western white pine and 
Engelmann spruce also occur in this forest type. 

Climate: Western larch prefer cool, moist sites and 
depend on frequent disturbance. 

Elevation: Western larch grow primarily on the east 
side, at elevations up to 6,000 feet.  

Precipitation: The climates of western larch forests 
vary and depend on location in Eastern Oregon. 
Precipitation ranges from 15 to 65 inches per year. 

Urban Forest 

Ecology: By definition, urban forests occur near or 
within urban boundaries. Although they sometimes 
include remnant stands of native forests, more often 
they’re a mix of native and introduced trees that have 
been planted along streets and in parks for recreational 
and landscaping purposes. Without careful tending 
urban forests would perish, or be overrun by native 
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forests. As Oregon communities grow in area and 
population, urban forests will play an increasingly 
significant role in our lives. 

These are not the forests we escape to for the 
weekend; they are the forests that enrich our daily lives 
where we work and live. 

Climate: With appropriate care, urban forests can be 
maintained in almost any climate. Rather than being a 
product of the climate in which they occur, they are 
often valued for the climate they help create. Their 
canopies reduce air pollution, filter rainwater and 
create shade that cools city temperatures. 

Elevation: The elevation of urban forests varies by each 
area. Many are close to sea level or just a few hundred 
feet above sea level.  

Precipitation: Most urban areas within the Willamette 
Valley have precipitation of 35 to 65 inches per year on 
average. 

 

 

 

 

Source: Forest type information adapted from “Forests of Oregon,” Oregon State College of Forestry. 

http://www.cof.orst.edu/cof/newfmc/product_examples/forestlearn/watershed/forest_types/mixed.ht

m. 

Source: “Average annual precipitation – Oregon (1981-2010),” Oregon State University. Prism Climate 

Group. 

  

http://www.cof.orst.edu/cof/newfmc/product_examples/forestlearn/watershed/forest_types/mixed.htm
http://www.cof.orst.edu/cof/newfmc/product_examples/forestlearn/watershed/forest_types/mixed.htm


Section 2 – Forest Basics – Page 87 

Student Page       Name(s):______________________ 

Lesson 10 

Tree Survey 

Tree Number Tree Identification Tree Characteristics 

 
 
 
 

  

 
 
 
 

  

 
 
 
 

  

 
 
 
 

  

 
 
 
 

  

 
 
 
 

  

 
 
 
 

  

 
 
 
 

  

 
 
 
 

  

 



Section 2 – Forest Basics – Page 92 

Student Page 

Lesson 11 

Measuring Trees21 

One of the most important things foresters need to know about trees is their size. Knowing 

trees’ diameter and height enables foresters to monitor tree growth, to calculate tree volume 

in a given forest area, and to make informed management decisions. Foresters often use tree 

measurements to estimate the amount of marketable timber that could be harvested from a 

forest stand – a process that is called timber cruising.  

The diameter is the distance from one side of a circle, passing through the center, to the other 

side. A tree’s diameter is basically the width of its trunk. A tree’s height is how tall it is from the 

ground to its very top.  

 

Determining Tree Diameter 

Because tree trunks can be wider or narrower at the base, foresters measure tree diameter at a 

standard height above ground level. Known as “diameter at breast height,” or DBH, this 

measurement is taken at a height of four and a half feet above ground level. If the tree is on a 

slope, it is measured on the uphill side of the tree.  

When foresters need an accurate DBH measurement, they may use calipers or a special 

diameter tape that, when placed around the tree, shows the conversion of tree circumference 

to diameter. Following are two different methods you can use to measure diameter. 

Woodland Stick Method 

A convenient way to measure the diameter is with a special stick, called a woodland stick or 

Biltmore stick, which contains built-in formulas for measuring diameter. While not the most 

accurate method, it does provide a good, quick estimate. 

1. To use the woodland stick, hold it against the tree 4.5 feet above the ground. Stand so 

that your eye is 25 inches from the stick.  

2. Without moving your head, line up the zero end of the stick with one edge of the tree, 

then read the tree’s diameter at the other edge of the tree using the scale printed on 

the stick. 

                                                           
21 Source: Information was adapted from “Forest Measurements: Tools of the Trade.” 
Rediscovery Forest Field Notes, Secondary. Oregon Forest Resources Institute.] 
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String Method   

Another way to measure the diameter involves string and a tape measure or ruler. For this 

method, you first find the tree’s circumference (the distance around the trunk).  

1. Take the string and wrap it around the tree at 4.5 feet above the ground, making sure 

that the string stays level all the way around the tree.  

2. Hold or mark the place where the string matches up with the end of the string, then use 

a tape measure or ruler to determine the inches of circumference.  

3. Divide this number by 3.14 (or π) to find the tree’s diameter.  

(Note: You may also measure the circumference directly using a tape measure. A diameter tape 

or d-tape measures circumference and reads it out as diameter.) 

 

Determining Tree Height 

It’s surprisingly difficult to accurately measure the height of a tree, particularly when it is on a 

slope or surrounded by other trees or objects. The most accurate way involves climbing to the 

top of the tree and dropping a measuring tape to the ground. This method is used primarily by 

professional tree researchers or arborists, especially to measure the height of record-breaking 

trees. (Safety Note: This method should be used only by experienced professionals with the 

relevant training and equipment. Do not attempt this method yourself!) 

Professionals may also use laser rangefinders and other digital equipment to estimate tree 

height. A couple of lower-tech options involve a woodland stick or a simple pencil. 

Woodland Stick Method 

The woodland stick or Biltmore stick contains lines and formulas for helping you determine tree 

height.  

1. Using a woodland stick, position yourself 100 feet from the tree with your eye 

approximately level with the bottom of the tree.  

2. Hold the stick 25 inches from your eye and align the bottom of the stick with the bottom 

of the tree.  

3. Without moving the stick or your head, read the measurement that lines up with the 

top of the tree. 
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Pencil Method 

An easy way to estimate tree height uses a pencil and a measuring tape. 

1.  Working with a partner, take a pencil and stand away from the tree. 

2. Outstretch your arm and hold the pencil so that you can line it up with the trunk of the 

tree.  

3. Close one eye and move the pencil until one end looks even with the top of the tree.  

4. Place your thumb on the pencil where it matches the base of the tree.  

5. Turn the pencil by 90 degrees, keeping your thumb in place. 

6. Direct your partner to mark the place on the ground where it looks like the end of the 

pencil lies. 

7. Use a measuring tape to measure the distance from that point to the tree. This is the 

approximate height of the tree. 
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Lesson 12 

Soil Filtration Investigation 

Identify which substrates were used for each model and the amount of water added. Then 

record the results. 

Model # 
Soil 

Material  

Water 
Added 
(in ml) 

Amount 
of 

Runoff 
(in ml) 

Percent 
Runoff 

Percent 
Absorption 

Absorption 
Time 

Water 
Clarity 

(10=clear, 
0=opaque) 

 
Example 

 

Clay with 
leaf cover 

150 85 56% 44% 
4:25 

minutes 
6 

 
 
 

       

 
 
 

       

 
 
 

       

 
 
 

       

 
 
 

       

 
 
 

       

   
 
 

     

 
 
 

       

 

Percent runoff = collected water (in ml) x 100%  

                        150 ml 

Percent absorption = 100% – percent runoff
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Plot the results of the experiment from all the models.  

Percent Absorption Over Time 
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Water Clarity Over Time 
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What patterns do you notice?  
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Lesson 13 

Online Watershed Survey27 

1. Using the mapping program, either follow the coordinates provided by your teacher or 

enter the name of the river you’ll be studying. 

 

2. To become familiar with the watershed you’ll be studying, follow the river from its source to its 

entry into a major river, bay or the ocean. What types of landscapes do you encounter along the 

way? 

 

3. Use the “rotation” and “tilt” features to get various three-dimensional views of the watershed. 

Try changing the elevation exaggeration (under “tools” and “options,” from the default setting 

of “1” to “2” or “3”). This feature will exaggerate elevation changes and help you visualize the 

shape of the watershed. Try navigating through the watershed by moving uphill from the river. 

The watershed boundaries will appear as ridge tops. With careful observation, you should be 

able to determine the watershed’s approximate boundaries.  

 

4. Draw the approximate shape of the watershed boundaries on a blank sheet of paper. Include 

the river in your drawing.  

 

5. Look for the following major land uses along the length of the river you are studying: 

 forest (F) 

 agricultural (A) 

 urban (U) 

 residential (R) 

 industrial (I) 

 disturbed (for example, clearcut, mine or new excavation) (D) 

 

6. Closely examine the entire course of the river under study, and indicate in your drawing for step 

4 which type of land use borders the river where. (You may use the initials F, A, etc. to indicate 

the various land uses.) 

 

7. Estimate the percentage of the river that is bordered by each of the land uses you have 

identified in step 6. For this activity, consider only lands immediately adjacent to the river. 

 

                                                           
27

 Source: Adapted from “Impact of Land Use on Water Quality” by Dr. Wynn Cudmore. 



Section 3 – Environmental Importance of Oregon’s Forests – Page 107 

8. For each land use, predict the potential impacts on the water quality of the river, completing 

the following table. 
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Potential Impacts of Various Land Uses on Water Quality 

 % of River Heated 
Effluent 

Volume 
Extraction 

Solid 
Waste 
Dumping 

Industrial 
Effluent 

Increased 
Temperature 

Stream 
Channel- 
ization 

Fertilizer or 
Pesticide 
Runoff 

Livestock 
Manure 
Runoff  

Sediment 
Runoff 

Forest           

Agricultural           

Urban           

Residential           

Industrial           

Disturbed           

 

Enter one of the following values into each cell in the table: 

0=no negative impact 

1=minor impact 

2=moderate impact 

3=major impact 

X=unable to determine

 

Descriptions: 

Heated Effluent – waste water released from a pipe or ditch at a higher temperature than ambient water temperature. 

Volume Extraction – removal of water from river for irrigation, industrial or residential use. 

Solid Waste Dumping – deposits of usually nontoxic materials (such as tires or old appliances). 

Industrial Effluent – discharge from any industrial facility (such as sewage treatment or chemical plant). 

Increased Temperature – inferred from removal of shading. 

Stream Channelization – straightening of stream by excavation or levees. 

Fertilizer or Pesticide Runoff – observed/inferred runoff from agricultural or residential lands. 

Livestock Manure Runoff – observed/inferred runoff from agricultural lands used for grazing livestock (or livestock access to river). 

Sediment Runoff – observed/inferred runoff from disturbed lands resulting in decreased clarity. 
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Lesson 14 

Wildlife in Oregon’s Forests28 

Many species of wildlife depend on Oregon’s forests. As in all ecosystems, animals in forest 

ecosystems have four basic needs:  

• food 

• shelter or cover 

• water 

• space 

An animal’s habitat is a place where the arrangement of food, water, shelter or cover, and 

space are suitable for the animal’s needs. 

Food Requirements 

The food requirements for different wildlife depend, in large part, on whether they are plant 

eaters or meat eaters. 

Herbivores are plant eaters. If you think about a forest, plants are everywhere. Given this 

abundant resource, herbivores are generally not limited by the amount of food available. 

Rather, herbivores have problems with the quality of food. Plants in general are low in protein 

and difficult to digest. In general, protein content and digestibility are highest when a plant is 

actively growing and lowest during the winter months when the plant is dormant. The 

availability of plant foods can also change. For example, shrubs can grow out of reach of 

herbivores or heavy snowfall can cover grasses. 

Carnivores are meat eaters. Everything a carnivore eats (other animals) is high in protein and is 

highly digestible – and so is high in quality. For carnivores, the trick is getting enough food. That 

means that they are limited by the quantity of food available. 

Shelter or Cover 

Shelter or cover is a basic habitat requirement that protects animals from excessive heat, cold 

or predation.  

                                                           
28

 Source: Adapted from Exploration of Oregon Forests: Module 6 – Woodland Wildlife. 
Developed by Julie Woodward based on the Oregon State University Forestry Extension’s Basic 
Forestry Shortcourse. 
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Biologists often characterize cover according to the way an animal uses it. For example, thermal 

cover protects animals from energy loss associated with extreme temperatures. Hiding cover 

shelters an animal from being seen by a predator, while nesting cover refers to vegetation, 

rocks, and so on, where an animal (usually a bird) hides its nest. 

Most people think of vegetation (including trees) as providing cover for wildlife. However, cover 

or shelter can also be provided by the topography of the land or by isolation. For example, in 

hilly terrain, wildlife can seek shelter by dropping down behind a small ridge. For species that 

are hunted, such as deer or elk, finding a spot that is a long way from a road may provide 

sufficient isolation to protect them. 

Water 

All wildlife species need water in one form or another. Wildlife can meet their water needs in 

three ways: 

 Some wildlife, especially those that hibernate, can use metabolic water. When fat is 

used or metabolized, water is produced as a byproduct. So, a hibernating bear can meet 

its water needs by burning fat. 

 Most animals get some water in their diets. Many foods are high in water content, and 

this preformed water may be all they need. This is fairly common in desert-adapted 

animals. 

 Free water includes all the sources we normally associate with wildlife, from puddles to 

lakes and rivers.  

Space  

Space is a basic wildlife need. Each species has minimum space requirements for obtaining 

food, cover, and water, and raising young. Animals living in areas with abundant resources 

generally require less space than animals living in more inhospitable habitats. 

Two additional generalizations can be made about the amount of space a species requires. 

First, because carnivores are limited by the quantity of food available, they have much larger 

space requirements than herbivores of the same size. And second, larger animals need more 

space than smaller animals.  

           

Structural Components of Habitat 

Another attribute that forest stands provide for wildlife is habitat structure. For example, logs 

and snags are structural components that up to one-half of all wildlife species use at some time. 
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A snag is a standing dead tree or part of a dead tree from which at least the smaller branches 

have fallen. Snags can be used for cover, shelter, feeding areas, places to rear young and a host 

of other needs.  

Stand density and tree size also influence a forest’s suitability as wildlife habitat. Dense stands 

with smaller trees may provide valuable cover to songbirds and a host of mammals. Open 

stands with larger trees provide access for birds of prey and other predators, and tend to have 

significantly more vegetation available for mammals such as deer and elk. 

 

Forest Age and Wildlife Habitat 

In Oregon, about 300 species of native vertebrates use some sort of forest cover for breeding, 

but forest habitat is not uniform. Disturbance over time has produced a mosaic of forest age 

classes, each with unique habitat features. While some species thrive in the habitat provided by 

younger stands or clearings, others need features such as snags and logs provided by older 

forests.  

As forests go through natural cycles of growth, death and regeneration, species may inhabit or 

be absent from a given area partly in response to natural changes in the structure of trees and 

other plants. 

Different forest types attract different species of wildlife based on their specific habitat needs. 

Following are descriptions of three different-aged forests and some of the wildlife associated 

with them. 

Young Open Stands 

This condition occurs within a short time (2 to 10 years) after a disturbance such as wind, fire or 

logging has removed most of the larger trees. This stage is characterized by young trees or 

saplings and a variety of smaller herbs and shrubs. Species that prefer this stand type include 

deer mouse, striped skunk, common nighthawk and the American goldfinch. 

Middle-Aged Stands 

This forest structure occurs after young stands have grown trees to a point where natural 

crowding has eliminated smaller and weaker trees and the forest has opened up enough to 

allow ground vegetation. Many species use this type of structure, though none exclusively. 

Some of the animals that gravitate to this type of habitat include the marten, black-tailed deer, 

common garter snake and Pacific tree frog. 
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Older Forest Stands 

This structure is distinguished by larger trees, trees of mixed ages, and more logs and snags. 

Species that prefer this habitat include the marbled murrelet, red tree vole and the Oregon 

slender salamander. 

 

Summary 

Wildlife animals are very dependent on forests for food, shelter, water and space. These are the 

four basic needs all animals have regardless of their habitat. There are different nutritional 

demands for each species, season, sex or age class. Carnivores need to find enough food, while 

herbivores need to find quality food. 

Animals use cover in extreme temperatures to hide and for nesting. From a wildlife 

management standpoint, vegetation is the cover attribute we typically manipulate. However, 

there are many other attributes of the landscape wildlife use for cover. Water is also an 

important aspect. Wildlife can meet their needs for water in several different ways: metabolic, 

preformed and free water. 

Forest wildlife species also need appropriate amounts and arrangements of space. Larger 

animals and carnivores need more space than smaller animals and herbivores.  

Another obvious attribute that forest stands provide for wildlife is habitat structure. Forest age 

also influences habitat and the species that live there. The diversity of animal species in an area 

depends on the existence of different habitats in the system.  
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Lesson 14 

Wildlife in Oregon’s Forests – Questions29 

 

1. What are the four basic needs of wildlife? 

 

2. What is the main issue for a carnivore related to its food supply? 

 

3. Explain the challenges with an herbivore’s diet. 

 

4. A snowshoe hare is hiding due to a winter storm. What type of cover does it use? 

 

5. How do bears meet their need for water when they hibernate? 

 

6. Do carnivores or herbivores typically have larger space requirements? Why? 

 

7. Describe an example of habitat structure that affects wildlife. 

 

8. Name three species of animals associated with young, open stands. 

 

9. Give three examples of the type of animal species older forests attract. 

  

                                                           
29

 Source: Exploration of Oregon Forests: Module 6 – Woodland Wildlife. Developed by Julie 
Woodward based on the Oregon State University Forestry Extension’s Basic Forestry 
Shortcourse. 
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Lesson 14 

Wildlife Signs 

Animal Species: 

 

Describe this species’ preferred forest habitat. 

 

Describe the following possible signs that might indicate this species’ presence in a habitat. 

Include illustrations where appropriate. 

 

Sounds (song, call, screech, chirp, or other sound) 

 

Track or Print 

 

Scat (feces) 

 

Eggs or egg cases 

 

Gnaw or claw marks 

 

Other signs: 
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Lesson 14 

Wildlife Inventory 

Inventory Beginning Time ___________ a.m./p.m.      Ending Time ____________ a.m./p.m. 

Current Temperature___________   

Current Weather (check all that apply): 

 clear  

 scattered clouds  

 complete cloud cover  

 rain 

Wind:  

 calm  

 breezy  

 gusty  

 windy 

 

Wildlife Seen or Heard 

Type Species (if 
known) 

Description of Animal’s Activity (passing 
through, eating, hanging out, etc.) 

Number 
Observed 

Birds 
 
 

 
 

   

Mammals 
 
 
 

 

   

Reptiles or 
Amphibians 
 
 
 

   

Invertebrates 
(insects, spiders, 
etc.) 
 
 

   

Other 
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Signs of Wildlife 

Sign Species (if 
known) 

Description (What does it look like? 
Where was it found? Other 
observations?) 

Number 
Observed 

Scat 
 
 
 

   

Tracks 
 
 
 
 

   

Feathers 
 
 
 
 

   

Fur 
 
 
 
 

   

Nests 
 
 
 
 

   

Chewed leaves, 
branches, etc. 
 
 
 

   

Other  
 
 
 
 

   

 

Source: Data sheet adapted from “Schoolyard Biodiversity Wildlife Survey,” Schoolyard 

Biodiversity Investigation Education Guide, Association of Fish & Wildlife Agencies, 2011.  
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Lesson 15 

Edge Effect – Designing Your Investigation 

In this activity, you will design and carry out an investigation to learn more about the effect of 

edges on forest habitats. Meet with your group to identify the following. 

I. Investigation Question 

Your investigation will help determine the extent to which an ecological edge impacts the 

physical characteristics of two habitats. A testable question guides an investigation. State the 

specific question you will investigate.  

Investigation Question: 

 

II. Hypothesis and Rationale 

Hypotheses are “educated guesses” based on prior knowledge that provide a possible answer 

to a question. Clearly state your hypothesis and describe the rationale you have used to make 

this prediction.  

Hypothesis: 

 

Rationale: 

 

III. Experimental Design 

A. Independent and Dependent Variables 

An independent variable is the variable that is changed in a scientific investigation. In the case 

of a transect line, it is the distance along the line. 

A dependent variable is the variable being tested in a scientific investigation. The dependent 

variable is “dependent” on the independent variable: as the investigator changes the 

independent variable, the change in the dependent variable is observed and recorded. 

Independent variable(s): 

Dependent variable(s): 
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B. Equipment Needed 

List all equipment you will need to carry out the procedure you outline below. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8.

 

C. Procedure 

Briefly describe or diagram what your investigation procedure will look like at the study site. 

Include such information as length of transect line, number of sampling stations, distance 

between stations, and so on. Also describe exactly how you measure each variable in the field. 

All measurements should be in metric units. 

 

 

 

 

 

 

 

 

D. Data Sheet Design 

You have decided what information your group will collect and how you will measure it. Now, 

design a data sheet that will easily accommodate this information. 
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Lesson 15 

 

Edge Effect – Data Analysis  

 

1. What conclusions can you draw from the information you have collected? (Extract as 

much information from your graphs and tables as possible.) 

 

 

 

 

2. Is your hypothesis supported by the data? 

 

 

 

 

3. If you were to repeat this study, what changes would you make? 

 

 

 

 

4. Based on your measurements, does it appear that the transect line was long enough to 

reach the true “interior habitat” of either of the habitats? What evidence supports your 

answer? 

 

 

 

 

5. Assuming that you did sample true “interior habitat,” what is the approximate width of 

the edge in the habitats sampled? How did you arrive at this number? 
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6. For each of the forested stands below, assume that each is surrounded by clearcuts, and 

the “edge effect” penetrates 200 m into the interior forest. For each stand, calculate the 

total area of edge habitat and the percent of total area in edge. 

 
 

 

What conclusions can you draw? 

 

 

 

 

 

 

7. Overall, does the edge effect have a positive or negative influence on ecosystem health 

and stability? Explain. 
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Lesson 16 

Plant Food34 

1. All living things need food to survive. How would you define food? How is it the same for 

plants as it is for animals? How is it different? 

 

 

 

 

2. Which of the following do trees use as food? 

 

___ Sunlight 

___ Sugar 

___ Carbon dioxide 

___ Fertilizer 

___ Soil 

___ Water 

___ Chlorophyll 

___ Minerals 

 

Explain your thinking. 

  

                                                           
34

 Source: Adapted from Keeley, Page et al. “Is It Food for Plants?” from Uncovering Students 
Ideas in Science, Volume 2. National Science Teachers Association, 2007. 
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Student Page      Name:______________________________ 

Lesson 16 

 

How Much Carbon Is Sequestered? 

Tree  Diameter (DBH) 
How much carbon 

would you estimate is 
stored in the tree? 

How much carbon is 
there (from the 

carbon calculator)? 
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Student Page 

Lesson 16 

The Carbon Cycle Poster 
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Student Page 

Lesson 17 

The Forest Economy of Oregon35 

Oregon’s forestlands are some of the most productive in the world. The state’s mild climate, 

deep soils and abundant rainfall make it one of the best places to grow trees. A strong social 

climate helps support our forestlands as well. 

As Oregonians, we enjoy: 

 Widespread public support for the economic, environmental and social contributions of 

a stable forest sector. 

 Solid educational and research institutions, such as the Oregon State University College 

of Forestry and the USDA Pacific Northwest Research Station, which keep the sector at 

the vanguard of best practices. 

 Strong forest protection laws under the Oregon Forest Practices Act that ensure 

landowners employ sound forest management practices. 

As a result, by internationally recognized standards of sustainability, Oregon is a world leader in 

timber production, wood product manufacturing and sustainable forestry. 

Jobs and Community 

According to 2013 data, forestry products and services employ about 60,000 people in Oregon. 

These jobs are particularly critical to rural communities where wood product manufacturing can 

account for more than 50 percent of all manufacturing jobs. 

Oregon’s forest sector provides: 

 About 60,000 Oregon jobs. 

 5.3 percent of all jobs in Oregon.  

 An average yearly wage of $49,000. 

Growing Oregon’s Forests 

The total acreage of Oregon’s forestland has remained virtually unchanged since 1953. Yet 

during the same time period, harvesting has produced more than 400 billion board feet of 

timber. To put that number in perspective, Oregon’s forests have provided enough timber to 

                                                           
35

 Source: Oregon Forest Facts & Figures, 2015-16, Oregon Forest Resources Institute. 
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frame 25 million homes36 without a reduction in the size and volume of the state’s forestland. 

Now that’s what you call sustainability. 

Today, 75 percent of Oregon’s timber production comes from forestlands owned by companies, 

families and Native American tribes. As active forest managers, these owners are leaders in 

sustainable forest management practices. To accelerate growth and improve yield per acre, 

they optimize methods of reforestation, thinning, and fire and infestation prevention, while 

protecting natural resources such as water and fish and wildlife habitat. 

A Renewable Harvest 

Forests remain Oregon’s most abundant natural resource and a crucial part of the state’s 

economy. As the country’s economy and housing starts have declined, Oregon’s annual timber 

harvest has followed. Harvest levels from combined private and public forests now total about 

3 billion board feet per year — which is only about 30 percent of the new growth being added 

to our forests each year. While harvest on state and private forestland has remained somewhat 

stable, harvest of federal forestland has declined by 90 percent over the last two decades due 

to government restrictions. 

Oregon leads the nation in: 

 softwood lumber production 

 plywood production 

 engineered wood product development 

Deck the Halls with Oregon Christmas Trees 

In addition to growing timber for wood and paper products, tree farmers from around the state 

have made Oregon the country’s leading producer of Christmas trees. Oregon has nearly 68,000 

acres dedicated solely to growing Christmas trees. Each year, Oregon tree farmers harvest 6.5 

million Christmas trees — nearly twice as many as any other state — contributing more than 

$143 million to Oregon’s economy! 

Some 92 percent of all Christmas trees are exported out of the region, bringing holiday cheer to 

markets as far away as China, Japan, Guam and the Philippines.  

 

 

                                                           
36

 According to http://idahoforests.org, framing an average 2,000-square-foot home requires 
15,800 board feet. 

http://idahoforests.org/
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Tourism: Oregon’s Natural Attraction 

Oregon attracts tourists from around the world, and many of them come to enjoy the natural 

beauty of our forests and abundant recreational opportunities in the outdoors. A recent survey 

by the US Forest Service estimated that more than 11 million recreational tourists visit Oregon’s 

national forests each year, sustaining nearly 15,000 jobs and contributing an estimated $440 

million to the economy.  
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Student Page 

Lesson 18 

 

Wood Products Made from Oregon Trees 

 

 Lumber 

- Dimensional lumber 

- Solid beams 

- Laminated beams 

- Joists 

- Laminated veneer lumber 

- Finger-jointed lumber 

 Plywood 

 Reconstituted Wood 

- Particleboard 

- Hardboard 

- Fiberboard 

- Heating pellets 

 Posts, poles and timbers 

- Utility poles 

- House logs 

- Fence posts 

- Pilings  

- Treated timbers, cross-arms and 

railroad ties 

 Pulp and paper products  

- Packaging 

- Printing paper  

- Newsprint 

- Tissue 

- Paper towels 

- Absorbents 

- Adhesives 

- Fluff pulp  

 Cellulose products 

- Rayon 

- Cellophane 

- Food additives 

- Pharmaceuticals 

- Biomass energy  

 Millwork 

 Lumber for products  

- Doors 

- Windows 

- Cabinets 

- Furniture 

- Siding 

- Flooring 

- Moldings 

- Fencing 

- Pallets 

- Lath  

- Pencils 

- Musical instruments 

 Cross laminated timber (CLT)  
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Task 

As directed by your teacher, select a number of products from the list of wood products. For 

each product, research and describe the following.  

 Product: ______________________ 

 What is it? How would you define it? 

 What is it used for?  

 How is it made? What raw materials are required to make it? 

 What are the potential environmental, economic and social impacts of this product for 

Oregon? 

 What sources did you consult?  
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Lesson 19 

Syngas Lab41 

Procedure 

1. Fill test tube 3/4 full with wood pellets.  

2. Clamp the test tube to the ring stand using the metal clamp. Adjust the height of the tube 

relative to the Bunsen burner. The bottom of the test tube should be at least 3 centimeters 

above where the flame will be. 

3. Insert the one-hole stopper with tubing into the test tube.  

4. Attach the rubber tubing to one of the tubes in the two-hole stopper. The rubber tubing 

should come from the bottom of the stopper.  

5. Fill the Erlenmeyer flask full of water and insert the two-hole stopper with the tubing going 

into the water. The tube should almost touch the bottom of the flask.  

6. Connect the test tube and the Erlenmeyer flask with the piece of rubber tubing from step 

three.  

7. Connect the last piece of rubber tubing to the top of the two-hole stopper and place the 

other end into the sink. Check the figure to ensure your setup is correct.  

8. Light the Bunsen burner and begin heating the test tube. Make sure the flame is at least 3 

centimeters away from the test tube so the tube does not melt.  

9. Record observations while the tube is being heated.  

10. After a few minutes gas will be evolved and will begin to displace the water in the 

Erlenmeyer flask. Continue heating until all of the water has been displaced.  

11. At this point have your teacher disconnect the hot test tube tubing from the Erlenmeyer 

flask and move the hot test tube out of the way. 

12. Connect the drain tubing to the faucet.  

13. Slowly turn on the water and light the gas flowing from the end of the glass tubing. Adjust 

water flow rate to maintain a constant flame.  

14. Roast a marshmallow on the flame (but don’t eat it, as it may have a little tar on it). Record 

your observations below. At the completion of the lab, you may have a fresh marshmallow 

to eat.  

                                                           
41

 Source: “Investigating and Using Biomass Gases” by Eric Benson and Melissa Highfill. National 
Renewable Energy Laboratory, U.S. Department of Energy. 
https://www1.eere.energy.gov/education/pdfs/biomass_investigatinggases.pdf.  

https://www1.eere.energy.gov/education/pdfs/biomass_investigatinggases.pdf
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Equipment setup for syngas lab. 

 

Observations 

Lab Step Time Observations 

Heating test tube 
 

  

Turning on water 
 

  

Lighting gas 
 

  

Roasting 
marshmallow 
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Lesson 20 

What Does It Take? 

For each forest related career, identify what education, skills, experience and personal qualities 

are required. Then, write a paragraph telling whether that career appeals to you and why (or 

why not). 

Job Title: 

Job Description: 

Education: 

Skills: 

Experience: 

Personal Qualities: 

Does this career appeal to you? Explain why or why not. 

 

Job Title: 

Job Description: 

Education: 

Skills: 

Experience: 

Personal Qualities: 

Does this career appeal to you? Explain why or why not. 

 

Job Title: 

Job Description: 

Education: 

Skills: 

Experience: 

Personal Qualities: 

Does this career appeal to you? Explain why or why not. 
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Student Page 

Lesson 21         

Managing Forests for Specific Goals 

Imagine that your group owns and manages 100 acres of forest that consists primarily of same-

aged conifer trees. 

 

1. What is your goal for this forest?  

 

 

 

 

2. How would you know that your goal is being met? 

 

 

 

 

3. What natural forest processes can you build on to meet your goal? 

 

 

 

 

4. What things might you do in the short term to further your goal? 

 

 

 

 

5. What things might you do in the long term to further your goal? 

 

 

 

 

6. What management activities, assessments and strategies might you undertake to 

ensure that your forest remains healthy and vigorous in the long run, while also meeting 

your goal? 
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Lesson 22 

 

Pacing45 

Pacing is a useful skill for measuring forest stands or other distances in the field. It involves 

using your natural walking pace to estimate a distance. For this exercise, count two steps as one 

pace: that is, from the heel of one foot striking the ground to the heel of that same foot striking 

the ground again. 

 

1. To determine your pace, walk a measured course, counting the number of paces you take. 

Then, divide the length of the course by that number. For accuracy in the field, find your 

average pace on both smooth and uneven surfaces. 

 

Smooth Surface 

 Trial 1:  

Course Length: _______________________ 

Number of paces in course: _________________  

Pace Length = Course Length ÷ number of paces: ______________________  

Trial 2:  

Course Length: _______________________ 

Number of paces in course: _________________  

Pace Length = Course Length ÷ number of paces: ______________________  

 

Uneven Surface 

Trial 3:  

Course Length: _______________________ 

Number of paces in course: _________________  

Pace Length = Course Length ÷ number of paces: ______________________  

Trial 4:  

Course Length: _______________________ 

                                                           
45 Source: Adapted from Forest Surveying and Silviculture by Dr. Wynn Cudmore. Northwest 

Center for Sustainable Resources. Chemeketa Community College. 

http://learnforests.org/sites/default/files/SpecialTopics1.pdf.  
 

http://learnforests.org/sites/default/files/SpecialTopics1.pdf
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Number of paces in course: _________________  

Pace Length = Course Length ÷ number of paces: ______________________  

 

Average Pace Length = (Trial 1 Pace Length + Trial 2 Pace Length + Trial 3 Pace Length + Trial 4 

Pace Length) ÷ 4 = ___________ 

 

2. Use your average pace length to measure unknown distances. 

Mystery Course A 

Number of paces in course: ______________________ 

Course Length = Average Pace Length x number of paces in course = ___________________ 

 

Mystery Course B 

Number of paces in course: ______________________ 

Course Length = Average Pace Length x number of paces in course = ___________________ 
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Student Page 

Lesson 22 

 

Topographic Map Symbols47 

 

Map symbols are an important part of map reading. They can depict many various features 

such as roads, boundaries, buildings, landmarks, places of interest, water supplies, mines, and 

so on. Following is a list of some common symbols used in topographic maps.  

  

                                                           
47

 Source: Adapted from “Forestry CDE Workshop, 2009.” 
http://pte.idaho.gov/pdf/AG/Forestry_CDE_Workshop.pdf. 
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Lesson 23 

Soil Lab Procedures49 

Safety Note: Wear goggles during this lab and follow any other safety instructions provided 

by your teacher. 

Organic Content 

Organic material increases the water-holding ability and aeration of soil. As decaying plants 

decompose, they add important nutrients and influence the soil’s pH. Thus, the amount of 

organic material in soil is an important consideration. 

Organic matter burns at high temperature and decomposes to CO2 and H20. In general, the 

inorganic components of the soil do not decompose at high temperatures. Therefore the loss in 

weight of a soil sample after burning can be used to estimate organic content. 

Procedure 

1. Weigh a glazed porcelain crucible (without the cover) to the nearest 0.01 gram: 

_______________. 

2. Fill the crucible approximately two-thirds full with an oven-dried sample of soil. 

3. Reweigh the sample plus the crucible to the nearest 0.01 gram: _______________. 

4. Subtract the weight of the crucible. This is the “dry sample weight”: _______________. 

5. Place the uncovered crucible over a flame (Bunsen burner) and cook for 15 minutes. 

While cooking, stir with a probe, but be careful not to remove any soil in the process. 

6. Ask the teacher to use tongs and asbestos gloves to remove the crucible from the flame. 

Cover and allow to cool on a heat-proof pad. 

7. After about 5 minutes, when cool enough to weigh, remove the cover and reweigh the 

sample to the nearest 0.01 gram. This is the “cooked sample weight”: 

_______________. 

8. Calculate the percent (%) organic matter in the soil sample using the formula: 

Percent Organic Matter = (dry sample weight – cooked sample weight) x 100 

dry sample weight 

9. Record the percent organic matter for your sample on the data sheet. 

 

                                                           
49

 Source: Adapted from “Soils: Physical and Biological Analysis,” in Environmental Science II by 
Dr. Wynn Cudmore. Northwest Center for Sustainable Resources. Chemeketa Community 
College. http://learnforests.org/sites/default/files/EnvironmentalScienceII.pdf. 

http://learnforests.org/sites/default/files/EnvironmentalScienceII.pdf
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pH 

A soil’s pH is a measure of its acidity. The pH scale runs from 0-14, with 7 being neutral. Values 

below 7 are progressively more and more acidic, while values above 7 are progressively more 

and more alkaline or basic. 

Plants often have specific soil pH requirements. Crops such as blueberries and strawberries, for 

example, prefer more acidic soils, while most vegetable crops require somewhat more alkaline 

soils. Soils closely associated with Douglas-fir and other cone-bearing trees are often acidic. 

That is because tannic acid accumulates as a result of decomposition of conifer needles and 

branches.  

 

Procedure 

1. Use soil from your soil core sample.  

2. Follow the instructions that come with the soil test kit to determine the soil’s pH. 

3. Record your measurements on the data sheet. 

4. Clean and dry soil kit components and pack neatly back in the case. 

 

Macronutrients 

Macronutrients are chemical elements that plants need for growth and development. Three 

primary macronutrients in soil that plants use are nitrogen (N), phosphorus (P), and potassium 

(K). A measure of these three components provides a good picture of soil fertility. Most 

commercial fertilizers contain varying amounts of these three macronutrients, which are often 

shown on fertilizer labels. A label of “15-30-10,” for example indicates 15 percent by weight for 

N, 30 percent for P, and 10 percent for K.  

Interpretation of Soil pH Levels 

pH 4.0 – strongly acidic 

pH 5.0 – moderate to strong acidity 

pH 6.0 – slight to moderate acidity 

pH 7.0 – neutral (neither acidic nor alkaline) 

pH 8.0 – slight to moderate alkalinity 

pH 9.0 – moderate to strong alkalinity 
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Procedure 

1. Use soil from your soil core sample. 

2. Follow the instructions that come with the soil test kit to determine the soil’s nitrate-

nitrogen level. 

3. Follow the instructions to determine the phosphorus level. 

4. Follow the instructions to determine the potassium level. 

5. Record all the values for soil macronutrients on the data sheet. 

6. Clean and dry soil kit components and pack neatly back in the case. 

 

Soil Texture 

Soil texture is a physical property determined by the size of mineral particles in the soil. Soils 

are generally made up of larger fragments of sand or gravel embedded in microscopic silt or 

clay particles. Soil texture is very important because it affects a plant’s ability to get nutrients, 

water, and air at the root level.  

  

Most soils contain a mixture of sand, silt and clay. Soils that are predominantly sand have few 

nutrients, don’t hold water, and are prone to drought. Soils that are predominantly clay contain 

nutrients and hold water well, but do not allow movement of air or water, and don’t drain well. 

The best soils for most plants contain a relatively even mixture of sand, silt and clay – called 

loam. 

Procedure 

Conduct a simple field test using the sense of touch to approximate soil texture: 

1. Place a small handful of dry soil (about the size of a marble) on the palm of your hand. 

2. Add a few drops of water to moisten it to the point that it can be worked with the 

fingers. 

Mineral Particles in Soil 

Gravels – 2.0 mm in diameter or greater 

Sands – 0.02 mm – 2.0 mm in diameter 

Silts – 0.002 mm – 0.02 mm in diameter 

Clays – less than 0.002 mm in diameter 
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3. Knead the soil between thumb and fingers, breaking up clumps. Remove any sticks, 

gravel, or pebbles. 

4. Squeeze the soil between your thumb and fingers. Use the following chart to determine 

the approximate soil type. 

5. Record your findings on the data sheet. 

 

Soil Type Characteristics of Squeezed Moist Soil50 

Sand Feels gritty and does not hold ball shape. 

Sandy Loam Can be molded into a ball, but ball breaks up easily. 

Silt Has silkiness like flour (not gritty; can be molded into 
a ball, but is easily deformed). 

Loam Can be molded into a ball that can be handled 
without breaking or deforming. 

Clay Loam Can be formed into a long thin “ribbon” that easily 
breaks. 

Clay Feels sticky, and can easily be formed into a long thin 
“ribbon.” 

 

Soil Invertebrates  

Soil invertebrates play critical roles in the long-term stability and fertility of soils. Their activities 

aerate the soil, speed up decomposition of organic materials and distribute important 

nutrients.  

Procedure 

1. With your leaf litter in a large tray, use tweezers to collect any invertebrates you see, 

placing them in a vial.  

2. Use the “Key to Soil and Leaf Invertebrates” to identify the organisms you found.  

3. Record your findings on the data sheet. 

  

                                                           
50 Adapted from “Monitoring Forest Health,” Project Learning Tree Exploring Environmental 
Issues: Focus on Forests, page 44. 
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Lesson 23 

Soil Lab Data Sheet 

 

Soil Characteristics 

 Site #1 Site #2 Site #3 Site #4 

% Organic Matter     

pH     

Nitrate N (lbs/acre)     

Phosphorus P 
(lbs/acre) 

    

Potassium 
K(lbs/acre) 

    

Soil Texture     

Soil Invertebrates 

 Site #1 Site #2 Site #3 Site #4 

Springtails     

Earthworms     

Roundworms     

Beetles     

Beetle larvae     

Slugs     

Snails     

Flies     

Fly larvae     

Millipedes     

Proturans     

Pseudoscorpions     

Spiders     

Sowbugs     

Mites     

Ants     

Caterpillars     

True Bugs     

Harvestmen     

Other: ________     

Other: ________     

Miscellaneous     

Total # Individuals     

Total # Species     
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Lesson 23 

Key to Soil and Leaf Litter Invertebrates51 

For each organism you find, start with #1 and, depending on whether legs are present or not, 

go to the question number indicated. Continue until you determine the type of organism. 

Please note that some immature insects such as fly larvae, beetle larvae, and moth larvae may 

not be accurately identified with this key. 

1. Legs present .............................................................................................................................. 4 

Legs absent ............................................................................................................................... 2 

 

2. Body spindle-shaped, smooth, unsegmented, slender, usually light-colored, minute (approx. 

0.5-1.5 mm long) .......................................................................................................................... 

.............................................................................................. Phylum Nematoda (roundworms) 

Body not spindle-shaped, or if spindle-shaped, animal is segmented, usually darker in color 

and 1.5 mm long ....................................................................................................................... 3 

 

3. Body distinctly segmented and worm-like, shell absent ............................................................. 

.................................................................................................. Phylum Annelida (earthworms) 

Body not segmented, soft and smooth, with or without shell .................................................... 

............................................................................................. Phylum Mollusca (snails and slugs) 

 

4. Three pairs of legs present ....................................................................................................... 5 

More than three pairs of legs present .................................................................................... 14 

 

5.  With functional wings ............................................................................................................... 6 

 Without functional wings ....................................................................................................... 10 

 

6. With only one pair of wings; second pair of wings replaced by a pair of short, pin-like 

structures (halteres) ...................................................................................Order Diptera (flies) 

 With two pairs of wings ............................................................................................................ 7 

 

7. Front and hind wings similar in texture and thickness ............................................................. 8 

                                                           
51 Source: “Soils: Physical and Biological Analysis” in Environmental Science II by Dr. Wynn 

Cudmore. Northwest Center for Sustainable Resources. Chemeketa Community College. 

Available at http://learnforests.org/sites/default/files/EnvironmentalScienceII.pdf. 

http://learnforests.org/sites/default/files/EnvironmentalScienceII.pdf
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 Front and hind wings unlike in texture; front wings may be horny or leathery ...................... 9 

 

8. Wings usually covered with scales; sucking mouthparts ............................................................ 

 ................................................................................ Order Lepidoptera (moths and butterflies) 

 Wings transparent; chewing or sucking mouthparts ................... Order Hymenoptera (wasps) 

 

9.  Front wings horny or leathery and usually meeting in a straight line down the back, forming 

a veinless sheath over the abdomen; hind wings folded under front wings when not in use; 

chewing mouthparts ....................................................................... Order Coleoptera (beetles) 

 Front wings thickened and leathery at base and membranous at tip; mouthparts, a piercing-

sucking beak arising from the anterior portion of the head ....................................................... 

 ...................................................................................................... Order Hemiptera (true bugs) 

 

10. Abdomen terminating in two or three tail-like appendages (cerci); long antennae, chewing 

mouthparts .................................................................................... Order Thysanura (silverfish) 

 No cerci at end of abdomen or, if cerci-like appendages are present, they are pointed in an 

anterior direction (i.e., the springs of springtails) .................................................................. 11 

 

11. Narrow-waisted; chewing mouthparts ............................................ Order Hymenoptera (ants) 

 Not narrow-waisted ................................................................................................................ 12 

 

12. Ant-like, but broad-waisted and usually light-colored ................................................................ 

 ............................................................................................................ Order Isoptera (termites) 

 Not ant-like ............................................................................................................................. 13  

 

13. Small, delicate insects with long, usually double, appendages on underside of abdomen; 

chewing mouthparts (very common in litter samples!) .............. Class Collembola (springtails) 

 

 Small, soft-bodied, plump insects with two short tubes at end of abdomen; piercing 

mouthparts in a beak that arises from back of head ...................... Order Homoptera (aphids) 

 

14. Four pairs of walking legs present; head and thorax fused to form cephalothorax  

 (Class Arachnida) .................................................................................................................... 15 

 More than four pairs of walking legs present ........................................................................ 18 

 

15. First pair of appendages (pedipalps) with large pincer-like claws; abdomen distinctly 

segmented; generally less than 10 mm long ............................................................................... 

 ............................................................................ Order Pseudoscorpionida (pseudoscorpions) 
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 First pair of appendages not usually highly modified; abdomen not distinctly segmented; 

length variable ........................................................................................................................ 16 

 

16. Minute, total length less than 2 mm; body generally oval or shield-like .................................... 

 ...................................................................................................................... Order Acari (mites) 

 Larger, total length greater than 2 mm; body shape variable ................................................ 17 

 

17.  Cephalothorax distinct from abdomen; leg length less than 3x body length ............................. 

 ................................................................................................................ Order Aranae (spiders) 

 Cephalothorax not distinct from abdomen; leg length greater than 3x body length ................. 

 ......................................................................... Order Opiliones (harvestmen, daddy-long-legs) 

 

18. Two pairs of appendages per abdominal segment ...................... Class Diplopoda (millipedes) 

 One pair of appendages per abdominal segment .................................................................. 19 

 

19. Thorax composed of eight overlapping segments, abdomen composed of six segments; 

seven pairs of legs plus one pair of maxillipeds (anterior) ................ Order Isopoda (sowbugs) 

 Thorax and abdomen variable; more than seven pairs of legs .............................................. 20 

 

20. Antennae with three distinct prongs, nine pairs of legs .................................. Class Pauropoda 

 Antennae not as above, more than nine pairs of legs ............................................................ 21 

 

21. Minute, total length less than 10 mm, 10 to 12 pairs of legs, poison claws absent on first 

trunk segment .................................................................................................... Class Symphyla 

 Larger, total length generally more than 10 mm, generally more than 12 pairs of legs, poison 

claws present on first trunk segment .......................................... Class Chilopoda (centipedes) 
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Lesson 24 

Determining Stand Density 

Use Lego® bricks to model a forest stand, with each brick size representing a different size 

Douglas-fir tree and the 16x16-stud baseplate representing a quarter acre.  

 

Stand 1: Place “trees” on the 16x16 baseplate in any array you choose. Then, determine the 

Trees per Acre (TPA), Stand Density Index (SDI) and the Relative Density (RD) for your stand, 

using the table below.  

Brick Size Comparable 
Tree Size (DBH) 

Stand Density 
Index (SDI) per 

Tree 

Number of Trees 
in Size Class (N) 

SDI for Size Class 
(SDI x N) 

1-stud 6.5 in 0.5 i) a) 

2-stud 10.0 in 1 ii) b) 

4-stud 15.4 in 2 iii) c) 

6-stud 19.9 in 3 iv) d) 

8-stud 23.8 in 4 v) e) 

  

TPA (sum of i-v above) x 4:  

Stand SDI (sum of a-e above):  f) 

Stand SDI per Acre (f x 4): g) 

Relative Density (RD) = Stand SDI per Acre ÷ Maximum Stand SDI (g ÷ 512) h) 

 

Stand 2: Place trees on the 16x16 baseplate to build a forest stand with a Stand SDI of 240 per 

acre, the optimal density for Douglas-fir trees growing in the Coast Range. Be careful not to 

crowd trees (crowding is when one brick touches another brick at more than one stud).  

Brick Size Comparable 
Tree Size (DBH) 

Stand Density 
Index (SDI) per 

Tree 

Number of Trees 
in Size Class (N) 

SDI for Size Class 
(SDI x N) 

1-stud 6.5 in 0.5 i) a) 

2-stud 10.0 in 1 ii) b) 

4-stud 15.4 in 2 iii) c) 

6-stud 19.9 in 3 iv) d) 

8-stud 23.8 in 4 v) e) 

  

TPA (sum of i-v above) x 4:  

Stand SDI (sum of a-e above):  f) 

Stand SDI per Acre (f x 4): g) 

Relative Density (RD) = Stand SDI per Acre ÷ Maximum Stand SDI (g ÷ 512)  h) 

 



Section 5 – Forest Management – Page 199 

Stand 3: Create a mixed-aged stand with a Relative Density of .35 per acre by choosing three or 

more different tree sizes and placing enough of each in the stand so that the total SDIs for each 

size class are about the same. Be careful not to crowd trees. 

Brick Size Comparable 
Tree Size (DBH) 

Stand Density 
Index (SDI) per 

Tree 

Number of Trees 
in Size Class (N) 

SDI for Size Class 
(SDI x N) 

1-stud 6.5 in 0.5 i) a) 

2-stud 10.0 in 1 ii) b) 

4-stud 15.4 in 2 iii) c) 

6-stud 19.9 in 3 iv) d) 

8-stud 23.8 in 4 v) e) 

  

TPA (sum of i-v above) x 4:  

Stand SDI (sum of a-e above):  f) 

Stand SDI per Acre (f x 4): g) 

Relative Density (RD) = Stand SDI per Acre ÷ Maximum Stand SDI (g ÷ 512)  h) 
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Lesson 25 

Forest Thinning Tally Sheet60 

1. Mark in the circle below the locations of each of the trees in the circle plot. Give each tree a 

number. 

 

 

 

 

 

 

 

2. For each tree in your circle plot, determine the following. 

                                                           
60 Source: Adapted from Forest Surveying and Silviculture by Dr. Wynn Cudmore. Northwest 

Center for Sustainable Resources. Chemeketa Community College. Available at 

http://learnforests.org/sites/default/files/SpecialTopics1.pdf. 
 

Tree 
Number 

Species DBH Height Live Crown 
Ratio 

Health Thin? 

       

       

       

       

       

       

       

       

       

       

       

       

http://learnforests.org/sites/default/files/SpecialTopics1.pdf
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3. Calculate the Plot Density (in trees per acre) using the following formula. 

Plot Size: 0.05 acres (1/20 of an acre) 

Number of Trees (larger than 2"diameter at breast height) in Plot: _______________________ 

Plot Density = Number of Trees in Plot x 20 = ___________ trees per acre 

          

 

4. Determine the thinning requirement for the plot by finding the difference between the Plot 

Density and the Target Density.  

Target Density (trees per acre): _________________ 

Plot Density (trees per acre): __________________ 

Difference between Target Density and Plot Density: _________________ 

Number of trees to thin = Difference in Density x Plot Size = _________________trees 
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Timber Harvest System: Conventional Chainsaw and Tractor/Skidder Harvest 

 

 APPENDIX 145

Conventional chainsaw and tractor/skidder harvest

Hand-operated chainsaws are used to cut, delimb and buck trees into logs at the stumps. Skidders or 

crawler tractors (dozers) drag the logs to landings, where they are loaded onto trucks.

Advantages

•  adaptable to smaller harvest  

locations

•  generally less costly equipment

Equipment used

•  chainsaw

•  log skidder or crawler tractor 

(dozer)

•  log loader or self-loading log truck

Topography considerations

•  normally restricted to slopes less 

than 35 percent

•  haul roads usually located at the 

bottom of the logging unit

Soil considerations

•  use of designated skid trails keeps 

machines on planned routes to help 

reduce soil disturbance

•  on weaker soils, heavy traffic may 

result in trail ruts that require more 

water bars after logging

•  soil disturbance can be reduced 

with widely spaced trails and pulling 

a winch line farther to logs – syn-

thetic lines and other equipment 

features can make this task easier

•  tractors and skidders should lift 

the front end of logs to reduce soil 

gouging

Typical harvest layout. Skid trails should be planned and marked 

in advance. They often follow parallel branching patterns 

as shown (see Page 60). By winching logs across greater 

distances, skid trails can be located farther apart, reducing the 

area of skid trails and soil impacts from vehicle traffic.

Forest stand considerations

•  provides much flexibility with a 

variety of stand management goals

Slash disposal considerations

•  lop and scatter possible with light 

accumulations of slash

•  pile and burn is an option but 

requires additional steps and costs

•  chipping and biomass energy 

utilization may be possible

Reforestation considerations

•  yarding traffic or post-logging 

treatment can scarify ground and 

create areas for natural regeneration 

or hand-planting

•  some advance regeneration may be 

lost or damaged by vehicle traffic

Economic considerations

•  often more labor intensive

•  generally, more roads are necessary

•  least expensive method if road 

construction is not needed or is 

budgeted separately

Left: Skidders or dozers drag logs from the forest to the log landing. To reduce soil disturbance, rubber-tired skidders or crawler tractors are kept on 

skid trails. Winch line and chokers pull logs to the machine. Right: At the landing, a log loader moves logs onto trucks for delivery to the mill.

Tree felling, limbing and bucking 

are done with chainsaws.

Unit boundary
Skid trail
End of skid trail
Haul road
Landings
Stream
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Timber Harvest System: Cable Logging 

 

 
APPENDIX146

Cable logging

On steep terrain, this system uses a steel cable to carry either whole 

trees or logs to a landing after trees are felled with chainsaws.

Advantages

•  allows for harvesting on steep 

ground and other sensitive terrain

•  eliminates the need for skid trails

•  can reduce construction and less 

favorable locations of roads

Equipment used

•  chainsaw

•  cable yarder

•  delimber and log loader

Topography considerations

•  well-suited for slopes of 35 percent 

and greater

•  concave slopes allow more cable 

deflection and greater system 

efficiency

•  intermediate supports allow for log 

lift in uneven terrain

•  haul roads usually located at the 

top of the logging unit

Soil considerations

•  can significantly reduce soil com-

paction and disturbance if logs are 

properly lifted

•  heavy equipment is confined to 

roads and landings

Forest stand considerations

•  primarily used with clearcuts and 

some partial cuts

•  a more difficult method for 

thinning, with potential damage to 

residual stems

Slash disposal considerations

•  if whole trees are brought to the 

landing, in-unit slash is minimized

Typical cable harvest layout. Generally logs are 

pulled uphill, but can also be moved downhill. 

With a strategic layout, logs can be lifted over 

streams, wetlands and canyons (see page 63).

•  heavy slash piles at the landing must 

be treated or utilized

•  if whole tree yarding is not used, 

prescribed burning of slash may be 

needed (see pages 69-72)

Reforestation considerations

•  may expose fewer spots for easier 

planting or natural seeding

•  brush control needs also may 

be greater when scarification is 

reduced

Economic considerations

•  can be more costly and specialized 

than ground-based systems

•  small-scale systems can be 

competitive in some situations

Cable yarding systems can reach out 2,500 feet or more, especially with intermediate cable 

supports. This can help limit road construction needs.

Unit boundary
Cable corridor
Haul road

Landings

Wetland

Stream
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Timber Harvest System: Shovel Logging 
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Timber Harvest System: Cut-to-Length Harvesting 

 

  
APPENDIX148

Advantages

•  leaves slash (tree branches and 

tops) in the forest

•  reduces the need for log 

landings and access roads

Equipment used

•  harvester/processor (tracked or 

wheeled)

•  forwarder (often wheeled)

Topography considerations

•  normally limited to slopes less 

than 35 percent

Soil considerations

•  can reduce compaction and dis-

turbance, especially if the proces-

sor moves over duff and slash 

and if forwarders stay on slash-

covered, designated skid trails

•  slash left in the harvest unit will 

recycle nutrients and organic 

matter

Forest stand considerations

•  an efficient method for 

commercial thinning

•  typically used to move short 

logs out of the forest rather 

than long logs

•  processor efficiency in dense 

stands is useful for forest health 

and fuels treatments

Slash disposal considerations

•  by traveling over and compacting 

the slash, the system can reduce 

wildfire hazards and may meet 

slash hazard control require-

ments with no further treatment

•  equipment can be used for slash 

piling for burning, chipping or 

other utilization

Cut-to-length harvesting

This ground-based system uses a mechanized harvester (tree processor) and a forwarder. The harvester 

severs, de-limbs and cuts each tree into logs and stacks them in the forest. The forwarder follows, 

picking up the logs and carrying loads to log trucks. It is also called a harvester-forwarder system.

Unit boundary

Harvester/forwarder trail

Haul road

Landings

Wetland

A single grip processor can reach out 30 feet, 

cut a tree, strip the limbs, cut the stem into 

pre-programmed lengths and lay the logs on the 

ground, all in less than a minute. Ideally, they 

travel over the tree tops and limbs they leave.

Reforestation considerations

•  common for thinnings where residual 

stocking does not trigger reforestation 

requirements

•  if used for heavier cuts and slash loads, 

extra steps could create spots for 

planting or seeding

Economic considerations

•  may not require new or improved 

roads

•  relatively expensive and specialized 

machinery and operators

•  may require larger volumes or higher 

quality timber for efficient use

Typical harvest layout. Designated harvester/

forwarder trails are about 60 feet apart and often 

follow parallel patterns across the harvest units.

A forwarder follows the harvester, picking up 

logs and delivering them to log trucks. They 

can travel long distances, reducing the need 

for log truck roads.

Logs are offloaded from the forwarder directly 

to log trucks.
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Timber Harvest System: Whole-Tree Harvesting 

 

  
APPENDIX 149

Unit boundary
Skid trail
Haul road
Landings

Whole-tree harvesting

This harvest system brings the entire tree, limbs and tops attached, to the landing or roadside. It can be 

used for both ground-based and cable applications. When used in ground applications, a feller-buncher often 

is used to cut and pile bundles of trees in the forest. Then a tractor or skidder drags the tree bundles to the 

landing or roadside. Finally, a delimber converts the trees to logs.

Advantages

•  can be relatively efficient, including 

use of smaller material

•  slash is brought to the landing or 

roadside where it can be burned, 

chipped or otherwise utilized

Equipment used

•  feller-buncher

•  crawler tractor or skidder with 

grapple

•  stroke-boom delimber

•  log loader

Topography considerations

•  normally limited to slopes less than 

35 percent

•  with ground-based harvest, haul 

roads are usually at the bottom of 

the logging area

Soil considerations

•  vehicles travel over a larger portion 
of the area as they cut, stack, gather 
and drag whole trees

•  potential for more soil disturbance 
and compaction than other ground-
based systems

•  removal of tops and limbs does not 
recycle nutrients and organic matter 
near its source

Forest stand considerations

•  efficient harvest and stand conver-

sion when using a clearcut,

•  can be used when thinning, but 

damage to remaining trees can be 

a problem.

Slash disposal considerations

•  slash can be piled and later burned, 

chipped or otherwise utilized

•  slash returned to the harvest area 

can recycle nutrients and organic 

matter (see pages 67-69)

Reforestation considerations

•  widespread traffic and large tree 

bundles may damage advance 

regeneration

•  dragging tree bundles can expose 

areas for planting or seeding

Economic considerations

•  costs can increase on steeper 

ground or with longer skid 

distances

•  bunching trees can help reduce 

the cost of handling small 

diameter trees.

Typical harvest layout. The feller-buncher and 

grapple skidder travel over most of the unit. 

Confining multiple trips to primary skid trails 

can reduce soil disturbance.

A feller-buncher severs trees and lays them in 

bunches with limbs and tops attached. Bunches 

are oriented with tree trunks facing downhill.

A crawler tractor or skidder with a grapple 

picks up bunched trees and drags them to a 

landing or roadside. Some grapples can swing 

180 degrees, making it easier to operate in 

tight spaces.

The loader serves two needs: loading trucks 

and piling tops, branches and log chunks for 

later burning, chipping or other utilization.

The stroke-boom delimber operates at the land-

ing or roadside, removing tree limbs and top, 

cutting the stem into logs and stacking them. 
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Timber Harvest System: Helicopter Harvesting 
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Timber Harvest Systems Compared 

 

 
 
 

Good for… 

Conventional 
Chainsaw and 

Tractor/Skidder 
Harvest 

Cable 
Logging 

Shovel 
Logging 

Cut-to-
Length 

Harvesting 

Whole-
Tree 

Harvesting 

Helicopter 
Harvesting 

Smaller harvest 
or thinning? 

 

      

Clearcuts or 
partial cuts? 

 

      

Level land (less 
than 35% slope)? 

 

      

Sloped land (35% 
slope or 

greater)? 

      

Minimizing the 
number of skid 
trails needed? 

      

Areas with 
special wildlife 

habitat? 

      

Minimizing soil 
disturbance? 

 

      

Minimizing Cost? 
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Reforestation in Oregon63 

 

Replanting a forest after it has been harvested, known as reforestation, is important. For one 

thing, it’s the law in Oregon. Beyond the law, however, reforesting makes good sense for the 

environment and for the economy. Since nearly half of the state’s land area grows trees, forests 

can provide multiple benefits, including wood products, watershed protection, fish and wildlife 

habitat and recreational opportunities. Our forests can even make an impact beyond our 

borders, since trees provide cool shade and absorb greenhouse gases that contribute to climate 

change. 

 

Oregon was the first state in the nation to pass laws to ensure continuous harvest of timber on 

private lands while safeguarding soil, air, fish and wildlife resources. In 1971, Oregon enacted 

the Oregon Forest Practices Act, which regulates many activities conducted on forestland, 

including reforestation. Oregon law requires reforestation when timber harvesting reduces the 

number of trees below specific stocking levels. Landowners must complete reforestation within 

24 months after harvesting. Depending on site productivity, at least 100 to 200 seedlings per 

acre must be established. However, most landowners plant 300 to 400 trees per acre. 

 

Today, about 40 million trees are planted every winter and spring in Oregon. These tree 

seedlings are carefully planted on public, industrial and family forestlands. It takes good 

planning and follow-through to assure success in this labor-intensive and expensive work.  

 

Planting is the most common way to ensure a fully stocked young forest. This is known as 

artificial regeneration and is often used in heavily managed stands. Advantages to artificial 

reforestation include quick, uniform regeneration, less susceptibility to environmental factors 

(e.g., natural seed dispersal, poor seed years, etc.), a head start over brush, and selection of 

seedlings from superior genetic stock. Natural regeneration, by comparison, may take longer 

and result in spotty regeneration. 

 

                                                           
63

 Source: Exploration of Oregon Forests: Module 4 – Forest Management 1– Cycles and 
Reforestation. Developed by Julie Woodward based on the Oregon State University Forestry 
Extension’s Basic Forestry Shortcourse. 
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The Five Steps to Reforestation: 

 

STEP 1: 

Carefully plan, evaluate and prepare the site. Consider the condition of the planting site: 

vegetation present, soil type, aspect (direction the slope faces), wildlife and pests. Site 

characteristics affect critical site resources necessary for seedling survival and growth, including 

water, sunlight, temperature and nutrients. 

 

STEP 2: 

Choose an appropriate site preparation method or combination of methods. Several methods 

are available to prepare sites for planting. These methods include mechanical, manual and 

chemical. Costs depend on site conditions, methods used, existing vegetation and amount of 

logging debris or slash. 

 

STEP 3: 

Select the proper species and seedling stock-type for the site. Different tree species are 

adapted to different site conditions. Choose seedlings specifically for the seed zone and 

elevation. Obtain tree seedlings by encouraging natural seeding, by transplanting seedlings 

growing in the wild, or by purchasing nursery-grown seedlings. 

 

STEP 4: 

Plant conifer seedlings in western Oregon from January through March. In higher elevations or 

in eastern Oregon, plant as soon as possible after snow melts and the ground thaws, generally 

late March through April. Keep seedlings cool (34 to 40 degrees F) and moist, and handle them 

gently at all times. Site conditions dictate the spacing and density of trees. In western Oregon, 

typical spacing is 10' x 10'. In central Oregon, trees are generally spaced at 12' x 12'. Select 

good planting spots such as areas of exposed mineral soil that are free of weeds. 

 

STEP 5: 

Once seedlings are planted, additional maintenance often is needed to ensure their continued 

survival and growth. The first two years following planting are critical for survival. New 

seedlings may require protection from animals, weeds or drought. According to Oregon laws, 

by the sixth year, the new stand must be “free to grow” (able to out-compete surrounding 

grasses and brush). 
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Timing 

 

Although planting is only done in winter and early spring, reforestation is an effort that takes 

place year-round for most landowners. The figure below outlines a typical reforestation 

timeline. 

 

 
 

Nursery Stock 

 

Nursery stock used for planting includes bare root and container stock. Bare root is just as it 

sounds: the trees are packaged, usually in bags, but their roots are exposed. Bare root seedlings 

are usually less expensive than container stock. Container stock comes in a container, usually 

made of Styrofoam. Although it is usually more expensive, this method avoids the damage 

associated with uprooting the trees before transport, as the seedlings are planted along with 

the soil from the container. 

 

The following figure illustrates examples of seedling stock types. The names can be a bit 

confusing, but the numbers are associated with how many years the tree spent in a container 

and in the ground as a bare root. For example, Plug + 1, means that the tree spent one year in a 

container, or “plug,” and one year in the ground as a bare root. 
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     Examples of seedling stock types. 

 

Planting Seedlings 

 

Planting should occur when the seedlings are dormant and the soil is moist and subsequent 

rains will water the plants. This generally means mid-December to mid-March. Species of 

seedlings to plant should be determined by soil type, native species and existing vegetation, 

and seeds must be from the correct seed zone.  

  

When planting seedlings, it is also important to ensure trees have enough space to grow and 

meet the landowner’s long-term objectives. Another important component is properly 

matching tree species with site conditions. The following figure briefly summarizes common 

Oregon tree species and their tolerance to specific site conditions. 
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Tree planting requires time and practice. Proper tree planting techniques are important to 

successful reforestation and long-term tree survival. Below are diagrams of poor planting 

techniques that often lead to seedlings dying. 

 

 
 

 

Summary 

 

Replanting trees after harvest, or reforestation, is required by the Oregon Forest Practices Act. 

Beyond the letter of the law, replanting also makes environmental and economic sense. But 

this labor-intensive and expensive work requires good planning and follow-through, including 

the choice of timing, nursery stock, tree species and planting technique. Today, about 40 

million trees are planted every winter and spring in Oregon on public, industrial and family 

forestlands.  
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Reforestation in Oregon – Questions64 

1. Why is reforestation important? 

 

2. What steps are involved in reforesting an area? 

 

3. Explain the differences between bare root and container seedlings. 

 

4. Name an Oregon tree species that tolerates drought conditions well.  

 

5. Name an Oregon tree species that tolerates shade well. 

 

6. Describe a properly planted seedling.  

                                                           
64

 Source: Exploration of Oregon Forests: Module 4 – Forest Management 1– Cycles and 
Reforestation. Developed by Julie Woodward based on the Oregon State University Forestry 
Extension’s Basic Forestry Shortcourse. 
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Silviculture in Practice 

While on the field trip, find out as many of the following items as you can: 

Ownership and personnel 

 Who is the landowner? 

 

 Who decides what management activities will be done? 

 

 Who actually implements the activities done to this forest? 

Management objectives 

 What are the main management objectives for this forest?  

 

 What “rules of thumb” are used to determine management strategies? 

 

 What other planning tools are used (such as density diagrams, cost/benefit analysis, or 

other)? 

Information about the forest 

 What pressures or impacts does this forest face? 

 

 What wildlife habitat does it support? 

 

 What opportunities does this forest offer for the future? 

Management Activities 

 What methods are used for 

o Thinning? 

o Pruning? 

o Planting? 

o Fertilizing? 

o Converting species? 

 

 What challenges do these activities present? 
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Fire: Comparing Oregon Forests  

Describe the differences related to fire among Oregon’s broad forest types. 

 

    Western   Eastern  Southwestern 

Oregon  Oregon  Oregon 

 

Climate 

 

Forest Type 

 

Land Ownership 

 

Historical Fire  

Frequency 

 

Historical 

Fire Intensity 

 

Recent Fire 

History 

 

Management 

Solutions 
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Wildfire Safety Checklist72 

Wildfires are part of the Oregon landscape and may even help maintain healthy forest eco-

systems. There are many things you can do to make sure your property is more likely to survive 

a wildfire. Assess your home or school now and throughout the year to keep it wildfire safe.  

Around the Building 

 Remove all flammable materials (firewood stacks, propane tanks, dry vegetation, or 
construction materials) within 30 feet of any structure, including garages or sheds. 

 Place any firewood stacks and propane tanks uphill of structures. 

 Clear any flammable vegetation at least 10 feet away from woodpiles or tanks. 

 If there is a deck, clear the space underneath of all vegetation. 

 For a deck or mobile home, provide a skirting or wire mesh all around to keep 
flammable materials from accumulating underneath. 

 
The Roof 

 Keep roof and gutters free of all dead leaves and needles. 

 Remove any dead branches overhanging the roof or within 10 feet of the chimney. 

 Place a non-flammable screen with 1/4-inch or smaller mesh on the chimney and 
stovepipe outlets. 

 Check to make sure there are no loose or missing roof tiles. 

 Cover any exterior attic and under-eave vents with metal mesh to prevent ember entry. 
 
Vegetation and Landscaping 

 Prune trees so that the lowest branches are 10 feet from the ground. 

 Keep the lawn watered and maintained (or, if brown, cut it close to the ground). 

 Wherever possible, use fire-resistant plants in the landscaping. 
 
Emergency Access and Preparedness 

 Identify at least two exit routes from the neighborhood. 

 Make sure that the property address is easily visible from the road. 

 Make sure all road signs are clearly visible.  

 Discuss and develop an escape plan with family members. 

 Have a fire extinguisher, a ladder, and tools such as rakes, shovels and axes available.  

                                                           
72

 Sources: Adapted from “Precautions for Defensible Space Around Your Home,” Keep Oregon 
Green, http://keeporegongreen.org/Additionalprecautionsfordefensiblespace.html. And from 
“Firewise Tips Checklist for Homeowners,” Firewise. 
http://firewise.org/~/media/Firewise/Files/Pdfs/Toolkit/FW_TK_Tips.pdf. 



Section 6 – Forest Health and Forest Management Issues – Page 253 

Student Page 

Lesson 32 

Analyzing the Reporting of a Forest Topic75 

Articles, reports and stories on forest topics can come from a variety of sources with a range of 

viewpoints. To understand a particular topic, it is important to know the source of the 

information, as well as to analyze how it is presented. The following questions will help you 

evaluate the credibility of a particular report. 

Consider the source. Where was the article published?  

Try to get as close to the original source of information as possible. Although environmental 

information reaches the general public through many pathways, a common sequence looks 

like this: 

 A scientific study appears in a peer-reviewed science journal (e.g., Journal of Forestry, 

Science, Nature). This information is usually reliable but often inaccessible to the general 

reader because of the technical style of the writing. 

 A summary of the scientific study (or studies) is prepared by a science writer and 

appears in a journal designed for a more general readership (e.g., Science News, 

Discover, Environment, and Scientific American). This information is usually reliable but 

less detailed and is usually more accessible to the average reader. 

 Accounts of scientific findings are written by journalists for newspapers or popular 

magazine articles (such as The New York Times, Newsweek, or Time). The authors may 

or may not have any particular expertise on the topic, and may place their own 

interpretation on the findings. Also, limited space often means that the findings must be 

shortened and perhaps oversimplified. As a result, reliability may be somewhat 

diminished. 

 Newspaper or magazine accounts of scientific findings may be used as a source for a 

radio talk show broadcast, Internet site, or another written article. For all the reasons 

indicated above, reliability may be further compromised. 

 Selected information from any of the above is used to produce an article that supports a 

particular agenda or viewpoint. Only information that supports that view is reported, 

                                                           
75 Source: “Media Coverage” by Dr. Wynn Cudmore. Northwest Center for Sustainable 

Resources. Chemeketa Community College. 

http://learnforests.org/sites/default/files/EvaluationofMediaCoverageofanEnvironmentalIs

sue_0.pdf. 

 

http://learnforests.org/sites/default/files/EvaluationofMediaCoverageofanEnvironmentalIssue_0.pdf
http://learnforests.org/sites/default/files/EvaluationofMediaCoverageofanEnvironmentalIssue_0.pdf
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and conflicting information is omitted or discredited. This report may take the form of 

an editorial, promotional brochure or a tabloid article. 

Note that the reliability of information fades as one gets further and further from the 

original source. 

Journalists in the popular media (unlike scientists) are trained to present both sides of a 

contentious issue. The viewpoints of individuals or groups that represent these sides are 

generally described in an effort to present a “fair and balanced” account. This may be done 

even when the preponderance of scientific evidence supports one viewpoint over another. 

However, viewpoints rather than evidence are emphasized, and the uninformed reader may 

be left with the understanding that there is a legitimate debate when, in fact, none exists. 

This “false dichotomy” is frequently seen in reports on environmental issues, so be aware of 

it, especially when you consult resources in the popular media.   

 

 

The Internet as a Source of Information  

Most traditional sources of information such as books or journal articles have to run 

through some filters before publication, but this may not be the case for what we 

encounter online. Reliable sources are frequently intermingled with less reliable 

sources, and it is important to be able to tell the difference.  

Although there is no foolproof method to assure the best information online, here are 

some suggestions: 

 Domain names (the suffix of the URL) give some indication of the source of 

information and the motive for posting the information. Educational (.edu) and 

governmental (.gov) sites, for example, generally provide more reliable information 

than commercial (.com) sites, which may have a motivation other than providing 

useful information. Web sites sponsored by organizations (.org) are a mixed bag. 

Many are excellent sources of unbiased information, while others clearly have an 

“agenda.” 

 To be sure that you are not getting outdated information, examine the “last updated 

or modified” note at the bottom of the first page.  

 The appearance of poor grammar, misspellings and other errors should be seen as 

an indication of lack of editorial control. Thus, any sites that exhibit these 

characteristics should be looked upon with suspicion. 
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What type of information was used to prepare the report? What is credible “evidence”?  

Expect the report to be prepared using complete information. If only selected information that 

supports a particular point of view is presented, the claims should be looked upon with 

suspicion. Also, be aware of the way the information is presented.  

A common strategy is to present data by reporting only the extremes. Phrases such as “as many 

as” or “as few as” should serve as red flags, indicating that the author is reporting extreme 

values to make a point. A more credible report would report numbers as a mean, with some 

indication of variation around that mean (i.e., range, standard deviation or confidence interval).  

Different types of evidence carry with them different levels of credibility. Consider the following 

hierarchy, ranked in increasing order of credibility:  

• opinion  

• single anecdote  

• collection of anecdotes  

• single scientific study  

• group of independent studies 

Beware of anecdotal information. Single accounts of isolated incidents are inherently 

unreliable. Many people rely solely on anecdotal information to formulate opinions. For 

example, the summer of 2001 was dubbed by the media as the “Summer of the Shark,” as 

several high-profile attacks occurred along the East Coast. The public interpreted these 

accounts as an unusually high rate of attacks when, in reality, those who keep shark-attack 

statistics confirmed that it was a rather average year. 

A peer-reviewed (or “refereed”) article is one that has been scrutinized by experts in the field 

prior to publication. As a result, such articles carry more weight than one that has not been 

peer-reviewed. However, not all scientific studies carry the same degree of reliability. For 

example, the results from a “preliminary observational study” may not be as reliable as a 

“controlled experimental study,” even though both are published in peer-reviewed journals. 

Reliability is also influenced by factors such as sample size, length of the study and even 

researcher bias. A claim gains credibility when it is confirmed by several independent studies, 

particularly when different methods are used by each study. 
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Do the conclusions or claims follow logically from the evidence, or does the author appear to 

be “shooting from the hip”?  

Expect the connection between “the evidence” and “the conclusions” (or “claims”) to be logical 

and straightforward. If the connection is convoluted or illogical, less credence should be given 

to the claims. 

 

What bias or hidden agenda may be at play?  

Bias is defined as a mental leaning or inclination, partiality, or prejudice. When we exhibit bias, 

conclusions are based on preconceived notions rather than on a critical evaluation of the 

evidence.  

Consider the following statement:  

Hunting and trapping regulations on cougar and bear should be relaxed because these 

predators pose a threat to humans and livestock.  

Suppose that while deciding whether you agree or disagree with this statement, you consult 

the following sources:  

• Partnership for the Ethical Treatment of Animals (PETA) 

• National Rifle Association (NRA) 

• U.S. Fish and Wildlife Service (USFWS)  

The first two sources clearly would present a biased view of this topic. The first promotes 

animal rights and supports anti-hunting and anti-trapping legislation. The second promotes the 

right to bear arms, hunter education and pro-hunting legislation. Although it might be 

interesting to see how each of these groups approaches the topic, neither should be used as 

the sole source of information.  

The U.S. Fish and Wildlife Service is a federal agency responsible for wildlife management on 

national wildlife refuges and endangered species management. The agency employs 

professional wildlife biologists and other scientists who conduct scientific studies of wildlife 

populations and evaluate the results of studies conducted by others. Although individuals 

within the agency may exhibit biases, the agency itself (ideally, at least) draws conclusions, 

establishes policy and takes action based on an objective evaluation of the information at hand. 

As a result, the agency is a less-biased source of information on this particular topic. 
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Lesson 32 

Article Analysis76 

Choose a current news story, article or report on a topic related to Oregon forests. Analyze the 

piece using the following questions. 

1. Different media carry with them different degrees of credibility. In what type of publication 

does your report appear?  

 

2. Is the author of the report given? Who is it? Is it an individual or an organization?  

 

3. If an organization has produced the report, what is the mission of the organization? If an 

individual has produced the report, what credentials or affiliations does he/she have?  

 

4. Does the report attempt to persuade, advocate or inform? Explain.  

 

5. What information was used to prepare the report? Circle those that were used and add 

others if necessary. Some possibilities include:  

 

• observation of actual occurrences  

• consultation with experts  

• discussion with non-experts  

• reports in scientific journals  

• reports or findings from a particular organization (scientific or other)  

• sources are not stated in article  

 

                                                           
76 Source: Adapted from “Media Coverage” by Dr. Wynn Cudmore. Northwest Center for 

Sustainable Resources. Chemeketa Community College. 

http://learnforests.org/sites/default/files/EvaluationofMediaCoverageofanEnvironmentalIssue

_0.pdf. 

 

http://learnforests.org/sites/default/files/EvaluationofMediaCoverageofanEnvironmentalIssue_0.pdf
http://learnforests.org/sites/default/files/EvaluationofMediaCoverageofanEnvironmentalIssue_0.pdf
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6. Is this information properly referenced so that you could check it out if you wanted to? 

 

 

7. What is the date of publication? Is the information in the report (or the report itself) 

reasonably up to date? The importance of having recent information will vary with the topic 

under consideration.  

 

8. Claims are positions or conclusions that are stated in the article. They should be supported 

by some kind of evidence – specific observations or data. What claims are made in your 

article? What evidence is used to support those claims? List the claims and the specific 

evidence supporting them in the space below:  

  

Claim Evidence 

  

  

  

  

  

  

 

9. Do the claims in the report follow logically from the evidence given or are “leaps in logic” 

required to reach the same conclusions as the authors? Could alternative claims be made 

from the same evidence?  

 

 

10. Is there a basis for suspecting bias on the part of the sources, the author of the report or 

yourself? If so, circle those that you detect from the list of common biases below:  

• The author or source has a clear stake in the issue and will benefit in some way from the 

claims that are being made.  

• Only selected information is being reported. (Are you aware of other information that 

would refute the claims being made?)  

• You reject the claims of the article because you disagree with them, or you accept them 

because the claim happens to agree with your opinion.  

• The publication has a well-known or suspected position on the issue.  

For each of the biases you have detected, explain where in the article it appears.  
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11. Does the report appear to be objective, or does there appear to be a particular agenda 

being promoted? Explain. 

 

 

12.  Is there anything in the article that you consider to be unnecessarily sensationalized to 

make a point or to stimulate some emotion? Examples may include misleading or 

exaggerated titles, phrases that are meant to appeal to our emotions or accompanying 

photographs.  
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Lesson 33 

Damaging Forest Pests77 

 

A healthy forest is a balanced system of interacting and interdependent components. Defining 

forest health is difficult because it means different things to different people. For those who 

see forests mainly for their economic benefit, a healthy forest is one that produces the most 

tangible goods. For those who mostly value their environmental benefit, a healthy forest may 

be one that is high in biodiversity and other measurements.  

 

The Society of American Forests describes forest health as “the perceived condition of a forest 

derived from concerns about such factors as its age, structure, composition, function, vigor, 

presence of unusual levels of insects or disease, and resilience to disturbance.” 

 

In addition to fire, a multitude of insects, diseases and mammals affect trees and forest health. 

Many are part of a natural forest cycle – and may even be beneficial. In fact, damage and decay 

are essential components of healthy forests. Insects that feed on trees become, in turn, food 

for other animals. And fungi that rot away trees also replenish the soil with essential nutrients 

that would otherwise be locked up in the wood.  

 

At low levels, insects, diseases and other organisms may contribute to forest health. When 

levels are high enough to weaken or kill trees, they diminish forest health. 

 

Insects 

 

Insects constitute 90 percent of the species found in the animal kingdom. Many insects help 

forests thrive. For example, they are an important food source for forest birds and other 

animals, and may also help decompose dead wood and return nutrients to the soil.  

 

But harmful insects, present at too high a level, destroy more timber in the United States than 

any other factor. Insects cause damage in various ways, depending on the type of insect. In 

addition to killing trees, insects may also cause limb and leaf dieback and stunt growth.  

 

                                                           
77 Source: Adapted from “Forest Damage” online course draft, which was adapted for high 

school students by Rod Bardell from the Oregon State University Forestry Extension’s Basic 

Forestry Shortcourse.  
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Defoliators attack the needles and leaves of trees. Their chewing mouthparts are designed to 

eat leaves, and they may completely remove all the leaves in a stand. Deciduous trees can 

usually withstand three consecutive years of attack without serious harm. Evergreen trees will 

often die after being defoliated just once.  

 

Bark beetles enter trees through the bark and are considered more destructive than 

defoliators, posing a serious threat to timber trees. Although their life histories vary, most 

follow a similar pattern. First, a few attacking insects enter a tree. A healthy tree produces 

resinous pitch to drown and flush out (pitch out) the beetles that attempt to enter. If the tree is 

stressed or cannot resist the attack, the invading insect sends out a chemical message 

(pheromone) to attract neighboring bark beetles. Then, thousands of bark beetles attack the 

tree, creating tunnels, called galleries, which destroy the cambium layer. Female beetles lay 

eggs in the galleries, and when they hatch, the larvae “mine” their way out, killing the tree from 

within. Generally, the insects spend the winter in one host tree and start the process over in 

the spring. 

 

 

Besides defoliating insects and bark beetles, there are a number of other insects that impact 

trees and forests in different ways. Sucking insects attack both foliage and stems. Their sucking 

mouthparts pierce tissues and siphon fluid from trees. Wood borers use abandoned tunnels 

and usually damage timber after the tree has been felled but before it has been harvested. 

Terminal feeders usually damage seedlings, which is very serious in nurseries and plantations, 

while root feeders attack young trees. Gall makers deposit larvae on a tree limb, causing a tree 

growth called a gall to form around them that provides protection and food for the growing 

insects. Galls are usually not harmful to trees.  

 

Controlling Insect Pests 

Forest managers can choose among many different methods for controlling insect pests and 

minimizing their damage. These include silvicultural controls, biological controls, chemical 

controls and integrated pest management. 

 

Silvicultural controls aim to create unfavorable conditions for potential pests. Knowing the 

natural history of the invader (such as host species, season of emergence, key predators, 

tolerance of extreme temperatures) can determine control measures. Forest managers may try 

 Selecting the “right tree for the right place.” That means knowing what insects are 

present and avoiding planting host trees, or planting trees that are resistant to the 

insects. 

 Maintaining tree health by thinning.  
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 Sanitation cutting to remove damaged or susceptible trees from a stand and to reduce 

the spread to other trees.  

 Creating multiple-aged stands, which are less susceptible to some insect attacks than 

even-aged stands.  

 

Biological controls work by either introducing known predators or through disturbing growth or 

reproductive cycles. Fungi, bacteria, viruses, parasites and predators (other insects, small 

mammals, reptiles, birds, etc.) are all biological control agents. Since exotic species from abroad 

can become invasive without natural predators in their new “home,” introducing natural 

predators from their native habitat may be the only way to control the invading insects. 

 

Chemical controls (insecticides) are the most common and most controversial method of 

controlling insects since they can have unintended consequences on the ecosystem. They are 

best used as treatment to control epidemic outbreaks. 

 

Integrated pest management (IPM) uses a combination of controls (silvicultural, biological and 

chemical) to manage outbreaks. This method recognizes that insects are a natural and 

necessary part of the ecosystem and focuses on keeping populations in check, rather than on 

complete eradication. 

 

Forest Diseases 

 

Many diseases and disorders can also affect forests in Oregon. Some of these are abiotic 

diseases, which are caused by physical conditions of the forests, and some are biotic, which are 

caused by living organisms.  

 

Abiotic diseases are growth problems that come from poor soil, drought, extreme climatic 

conditions or other environmental stresses. Some of the problems are caused by human 

activity, including increased urbanization, soil compaction, air and water pollution or incorrect 

species selection. 

 

Biotic diseases are caused by living organisms, usually from a fungal attack. Most are specific to 

a certain type of host tree. Examples in Oregon include heart and root rots, white pine blister, 

Swiss needle cast, wilts and dieback, blights and stains. 

 

Dwarf mistletoe, a relative of the harmless “Christmas” mistletoe, is a very serious pest in 

Western coniferous forests. It is a parasitic, leafless seed plant whose roots (called sinkers) 

invade the bark of the host plant and its sapwood, draining the tree of water and nutrients.  
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Mammals 

 

Deer and elk can seriously hamper reforestation projects by browsing or eating new growth, 

which damages seedlings and saplings. Deer are the most common browsers in Oregon, eating 

young shoots and leaves until the tree reaches a height of five feet. They also damage bark 

when they rub their antlers against the trunk. Elk will sometimes pull recently planted seedlings 

out of the ground.  

 

Bears expose a tree’s cambium layer by tearing or biting at the bark. Trees in younger forest 

areas (sometimes called second-growth forests) are particularly susceptible because they aren’t 

surrounded by berries and other ground plants associated with older forests.  

 

Other woodland mammals can affect trees and forest health. Rabbits cause damage by eating 

all the way around (girdling) young tree shoots. Porcupines eat bark, exposing the cambium to 

insect attack and disease. Beavers cut down trees for food, lodges and dam construction. 

Squirrels, chipmunk and mice eat the seed crop. Pocket gophers and voles girdle seedlings, 

hampering replanting efforts. 

 

Domestic mammals, particularly grazing and range animals, cause significant damage to 

planting sites. Cattle, sheep, goats and other grazers eat young shoots, seedlings, bark and 

seeds, interfering with regeneration as well as weakening or killing trees. Soil compaction and 

trampling by horses are also major problems, damaging young root systems and hampering 

regeneration.  

 

Humans and their various activities can affect forests in many far-reaching ways. Although 

humans are not usually considered “pests,” forest managers must often consider ways to 

reduce human impact on forest ecosystems. Damaging contact with the forest may include 

vandalism, drug labs and marijuana plantations, use of ATVs and off-road vehicles, and illegal 

dumping, as well as the broader effects of roads, homes and other development, air pollution 

and increased carbon dioxide emissions from the burning of fossil fuels. 
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Lesson 33 

Pest Report 

 

Forest Pest: 

 

 

Pest Species: 

 

 

How it affects trees and forests: 

 

 

What trees it affects most: 

 

 

How it reproduces: 

 

 

Under what conditions it thrives: 

 

 

What people do to control it or reduce its impact: 

 

 

Photo or illustration of pest: 

 

 

Photo showing its effect on a tree or forest: 

 

 

Sources of your information:   
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Lesson 34       

Climate Change Graphic Organizer 

 

As you read about the effects of climate change on forest ecosystems, complete a graphic 

organizer like the following to summarize the information. Note that not all the elements may 

be present in the report for a given cause or event, and that there may be more than one 

event, effect, implication or solution for a given cause. 

               

      Cause    Event                Effect         Implication                  Solution 

 

 

 

 

 

 

 

Example: 

Ocean temperatures off the Northwest coast are likely to increase in the future, causing shifts in 

the distribution of marine species and contributing to more frequent harmful algal blooms, 

increasing risks associated with paralytic shellfish toxins.79  

               

      Cause    Event    Effect          Implication    Solution 

 

 

  

                                                           
79

 Excerpt from “Executive Summary,” Climate Change in the Northwest: Implications for Our 
Landscapes, Waters, and Communities, Oregon Climate Change Research Institute, 2013, page 
xxvii. http://occri.weebly.com/reports.html.   

 

Increased ocean 
temperatures 

More frequent harmful 

algal blooms 

Increased risk of 
paralytic shellfish 

toxins 

Shifts in 
marine species 

distribution 

http://occri.weebly.com/reports.html
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Lesson 35 

 

Sample Forest Management Opinion Survey 

 

1. How familiar are you with the forests in our area? 

 

Not at All Familiar       Very Familiar 

   1  2  3  4  5 

 

2. In your opinion, what are the three most important things that you and others gain from 

Oregon’s forests? 

 

 Carbon storage  

 Clean air 

 Clean water 

 Green spaces 

 Jobs 

 Recreation 

 Solitude 

 Spiritual renewal 

 Wilderness 

 Wood products 

 

3. Clearcutting is a practice foresters sometimes use to harvest trees for wood products. It 

involves removing most of the trees in an area and then replanting seedlings over the whole 

area, and must follow Oregon laws. What is your opinion of clearcutting in Oregon? Please 

choose the best response. 

 

 I am unfamiliar with clearcutting and do not have an opinion at this time. 

 I don’t see a problem with clearcutting and think forest owners should use it whenever 

they like, within the law. 

 I think clearcutting has its place, but forest owners should use it only after considering 

other options.  

 I don’t think clearcutting should ever be used.  

 

4.  In Oregon, 60 percent of the forestland is owned by the federal government and 34 percent 

is privately owned. But 75 percent of Oregon’s harvested timber comes from privately 

owned lands. What conclusion do you draw from this information?  
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5.  According to a report by the Oregon Climate Change Research Institute, global climate 

change is already affecting Oregon forests and will continue to have profound effects on 

them. These impacts include changes in where and how trees grow and increases in forest 

fires and pest outbreaks. How concerned are you about the effects of climate change on our 

forests? 

 

Not at All Concerned       Very Concerned 

      1  2  3  4  5 

 

6. What do you think is the most pressing issue facing Oregon forests today? 
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Lesson 36 

Forest Certification Systems Compared 

Compare the standards and principles from the three forest certification systems commonly 

used in Oregon: the American Tree Farm Certification System, the Sustainable Forestry 

Initiative, and the Forest Stewardship Council. Check the website for each system to learn more 

about their approach and their overarching goals. 

1. For each standard or principle, mark whether it focuses on environmental (EN), economic 

(EC) or social (SO) aspects of sustainable forestry. 

 

2. Looking at the three different systems, use colored markers to color-code the standards and 

principles that are the same or similar. 

 

3. What are the overarching goals for each of the three systems? In what ways are these goals 

the same, and how do they differ? 

 

 

4. What differences do you note among the three systems? 

 

 

5. What are the strengths and weakness (or pros and cons) of each system? 

 

 

6. Why might someone choose one certification over another? 
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American Tree Farm System (ATFS) Certification Standards82 

Standard 1: Commitment to Practicing Sustainable Forestry. Landowner demonstrates 

commitment to forest health and sustainability by developing a forest management plan and 

implementing sustainable practices. 

Standard 2: Compliance with Laws. Forest management activities comply with all relevant 

federal, state and local laws, regulations and ordinances. 

Standard 3: Reforestation and Afforestation. Landowner completes timely restocking of desired 

species of trees on harvested sites and nonstocked areas where tree growing is consistent with 

land use practices and the landowner’s objectives. 

Standard 4: Air, Water and Soil Protection. Forest management practices maintain or enhance 

the environment and ecosystems, including air, water, soil and site quality. 

Standard 5: Fish, Wildlife and Biodiversity. Forest management activities contribute to the 

conservation of biodiversity. 

Standard 6: Forest Aesthetics. Forest management activities recognize the value of forest 

aesthetics. 

Standard 7: Protect Special Sites. Special sites are managed in ways that recognize their unique 

historical, archeological, cultural, geological, biological or ecological characteristics. 

Standard 8: Forest Product Harvests and Other Activities. Forest product harvests and other 

management activities are conducted in accordance with landowner’s objectives and consider 

other forest values. 

 

 

  

                                                           
82 Source: American Forest Foundation 2015-2020 Standards of Sustainability for Forest 

Certification. 

https://www.treefarmsystem.org/stuff/contentmgr/files/2/b8f6888af4ce4097c7ca5b66fab52c

de/pdf/final_standards_and_guidance_jan12015_updated_7012015.pdf.  

 

https://www.treefarmsystem.org/stuff/contentmgr/files/2/b8f6888af4ce4097c7ca5b66fab52cde/pdf/final_standards_and_guidance_jan12015_updated_7012015.pdf
https://www.treefarmsystem.org/stuff/contentmgr/files/2/b8f6888af4ce4097c7ca5b66fab52cde/pdf/final_standards_and_guidance_jan12015_updated_7012015.pdf
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SFI (Sustainable Forestry Initiative) Principles83 

SFI requires Program Participants to have a written policy (or policies) to implement and 

achieve the following principles. 

1. Sustainable Forestry: To practice sustainable forestry to meet the needs of the present 

without compromising the ability of future generations to meet their own needs by practicing a 

land stewardship ethic that integrates reforestation and the managing, growing, nurturing and 

harvesting of trees for useful products and ecosystem services such as the conservation of soil, 

air and water quality, carbon, biological diversity, wildlife and aquatic habitats, recreation and 

aesthetics.  

2. Forest Productivity and Health: To provide for regeneration after harvest and maintain the 

productive capacity of the forestland base, and to protect and maintain long-term forest and 

soil productivity. In addition, to protect forests from economically or environmentally 

undesirable levels of wildfire, pests, diseases, invasive exotic plants and animals, and other 

damaging agents and thus maintain and improve long-term forest health and productivity.  

3. Protection of Water Resources: To protect water bodies and riparian areas, and to conform 

with forestry best management practices to protect water quality.  

4. Protection of Biological Diversity: To manage forests in ways that protect and promote 

biological diversity, including animal and plant species, wildlife habitats, and ecological or 

natural community types. 

5. Aesthetics and Recreation: To manage the visual impacts of forest operations, and to provide 

recreational opportunities for the public.  

6. Protection of Special Sites: To manage lands that are ecologically, geologically or culturally 

important in a manner that takes into account their unique qualities.  

7. Responsible Fiber Sourcing Practices in North America: To use and promote among other 

forest landowners sustainable forestry practices that are both scientifically credible and 

economically, environmentally and socially responsible.  

8. Legal Compliance: To comply with applicable federal, provincial, state and local forestry and 

related environmental laws, statutes and regulations.  

                                                           
83 Source: SFI 2015-2019 Standards and Rules. Sustainable Forestry Initiative. January 2015. 

http://sfiprogram.org/files/pdf/2015-2019-standardsandrules-web-lr-pdf/.    

 

http://sfiprogram.org/files/pdf/2015-2019-standardsandrules-web-lr-pdf/
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9. Research: To support advances in sustainable forest management through forestry research, 

science and technology.  

10. Training and Education: To improve the practice of sustainable forestry through training and 

education programs.  

11. Community Involvement and Social Responsibility: To broaden the practice of sustainable 

forestry on all lands through community involvement, socially responsible practices, and 

through recognition and respect of Indigenous Peoples’ rights and traditional forest-related 

knowledge.  

12. Transparency: To broaden the understanding of forest certification to the SFI 2015-2019 

Forest Management Standard by documenting certification audits and making the findings 

publicly available.  

13. Continual Improvement: To continually improve the practice of forest management and to 

monitor, measure and report performance in achieving the commitment to sustainable 

forestry. 

 

Forest Stewardship Council Principles84 

The ten FSC Principles require the forest owner or manager to do the following: 

Principle 1: Compliance with laws and FSC Principles - to comply with all laws, regulations, 

treaties, conventions and agreements, together with all FSC Principles and Criteria. 

Principle 2: Tenure and use rights and responsibilities – to define, document and legally 

establish long-term tenure and use rights. 

Principle 3: Indigenous peoples’ rights – to identify and uphold indigenous peoples’ rights of 

ownership and use of land and resources. 

Principle 4: Community relations and worker's rights – to maintain or enhance forest workers' 

and local communities’ social and economic well-being. 

Principle 5: Benefits from the forest – to maintain or enhance long-term economic, social and 

environmental benefits from the forest. 

                                                           
84

 Source: “The 10 Principles.” Forest Stewardship Council. 
https://ic.fsc.org/en/certification/principles-and-criteria/the-10-principles. 

https://ic.fsc.org/en/certification/principles-and-criteria/the-10-principles
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Principle 6: Environmental impact – to maintain or restore the ecosystem, its biodiversity, 

resources and landscapes. 

Principle 7: Management plan – to have a management plan, implemented, monitored and 

documented. 

Principle 8: Monitoring and assessment – to demonstrate progress towards management 

objectives. 

Principle 9: Maintenance of high conservation value forests – to maintain or enhance the 

attributes which define such forests. 

Principle 10: Plantations – to plan and manage plantations in accordance with FSC Principles 

and Criteria. 




