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Sustaining Ecosystems: 
Deforestation, 
Biodiversity, and Forest 
Management 
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What are the major types of forests? 

A. There are three 

general types of 

forests, depending 

primarily on 

climate: 

30% of earth’s land 

surface 

1.  Tropical 

2.   Temperate 

3.    Polar 
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Where are more than half of the 
world’s forests located? 

Answer: The Tropics 

 -Every year there is a net loss 

-At least 2 million square 

kilometers (770,000 square 

miles) of forest were lost 

between 1990 – 1995. 

   (An area three times larger 

than the state of Texas) 
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Tropical forests account for more 
than half of the world’s forest 

© Brooks/Cole Publishing Company / ITP 

Fig. 7–11 
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Old Growth Forests 

A.  Old-growth or primary 

forests are uncut forests or 

regenerated forests that 

have not been seriously 

disturbed for several 

hundred years +.  

http://www.victoriatravelguide.com/images/douglas-fir-tree.jpg


Old Growth Forests 

  B.  Examples in the U.S.  are 

Douglas fir, Western hemlock, 

Giant Sequoia, Coastal 

Redwoods. 
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Douglas Fir Tree 

http://www.victoriatravelguide.com/images/douglas-fir-tree.jpg
http://www.berkeley.edu/news/media/releases/2002/09/images/dougfir.jpg
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Western Hemlock Tree 
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Giant Sequoia Tree 

http://www.californiapictures.com/images/seqtr06.jpg
http://www.cs.wisc.edu/~hbwang/photo/pcd0546/Sequoia-62.3.jpg
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Coastal Redwood Trees 

 

http://www.cyclingtheamericas.org/Pictures/Washington/pttredwood1.jpg
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Old Growth Forests 

c. Two-thirds of Europe’s old-

growth forests are gone. 

d. 95-98% of the US’s old 

growth forests are gone 
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Old Growth Forests Provide:  

1.   Ecological niches for a 

multitude of wildlife species. 

2.  Large numbers of standing 

dead trees (snags) and 

fallen logs, which are 

habitats for a variety of 

species.  



Old Growth Forests 
  3.  Decay of this dead vegetation 

returns plant nutrients to the soil 

and helps build fertile soil. 
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Second-Growth Forests 

A.   Second-growth forests are 

stands of trees resulting from 

secondary ecological 

succession after cutting.  

B.  Most forests in the U.S. and 

other temperate areas are 

second-growth forests that 

grew back after old-growth 

forests were cleared for 

timber or to create farms. 
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Second-Growth Forests 

d. Many are not diverse forests 

at all, but rather are tree 

farms or plantations 

 

These can be a benefit or a 

negative to the world’s 

biodiversity.  Explain 



Second-Growth Forests 

e. They are managed tracts 

with uniformly aged trees 

of one species that are 

harvested by clear-cutting 

as soon as they become 

commercially valuable. 

  Monoculture plantations are 

more susceptible to pests and 

disease. 

  BUT, easier to harvest & 

replant 
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What is the Economic 
Importance of 
Forests? 

Forests provide: 

1.  Lumber for 

housing 

2.  Biomass for 

biofuel (fuelwood) 

3.  Pulp for paper 

4.  Medicine- 50% 

(from Bark & 

Gums) 

 



Deforestation 

 Farmers clear land for subsistence farming 

(Africa) 

 Large scale commercial logging (Latin 

America) 

 Clearing land for cattle ranching (LA) 

 Catastrophic fires (Africa) 

 Biofuel production (SE Asia) 
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Paper Usage Around the World 

A. The United States has the 

world’s highest per capita 

use of paper  

 

 (About seven times the 

average global per capita 

use) 



Paper Usage Around the World 

B.  The U.S. is the world’s 

largest importer of wood 

products 

C.  Other countries with very 

high per capita uses of paper 

are Japan and Germany. 
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Negative aspects  
 1. Roads must be built to access 

forests for logging 

 Increase erosion and sediment 

runoff into waterways 

 Habitat fragmentation 

 Loss of biodiversity 

 Exposure to invasion of non native 

pests, diseases, and species 

 Open land to miners, ranchers, 

farmers, hunters, and off road 

vehicle 
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Other Uses of Forestlands 
1.   Mining 

2.   Grazing livestock 

3.   Recreation 

 

-Worldwide, about 55% of the 
timber cut each year is 
used as:  

 

 fuelwood and charcoal for 
heating and cooking, 
mostly in developing 
countries. 
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Economic Importance of Forests 

 



1/7/2013 24 

What is the Ecological Importance 
of Forests? 

A.  Forested watersheds act as 

giant sponges, slowing down 

runoff and holding water that 

recharges springs, streams, 

and groundwater. 

B. Remove CO2 from atmosphere 

and provide oxygen 

C. Regulate the flow of water 

from mountain highlands to 

croplands and urban areas. 



What is the Ecological 
Importance of Forests? 

  D.  They reduce the amount of 

sediment washing into streams, 

lakes and reservoirs by reducing 

soil erosion. 
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Old Growth Forests in the News 

   In 2011, a pair of 1,500-year-

old giants (middle-aged in 

sequoia years) crashed to the 

ground.  
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Falling Sequoia 

http://www.youtube.com/watch?feature=player_embedded&v=sEnewrCLAM0
http://www.youtube.com/watch?feature=player_embedded&v=sEnewrCLAM0
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The Influence of Forests 

E.  Forests influence climate. 

 (1) 50-80% of the moisture in the air 
above tropical forests comes from 
trees via transpiration and 
evaporation. 

 (2) If large areas of lush forests are 
cleared, the average annual 
precipitation drops and the 
region’s climate gets hotter and 
drier. 
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The Influence of Forests 

F. Forests are vital to the 

global carbon cycle. 

 (1) They take up around 90% 

of the carbon removed from 

the atmosphere as CO2 

E. They also buffer against 

noise and absorb air 

pollutants. 
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The Ecological Benefits  
from a Single Tree: 

1.  Oxygen Production 

2.  Air Purification 

3.  Soil Fertility  

4.  Erosion Control 

5.  Water Recycling & 

Humidity Control 

6.  Wildlife Habitat 
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Ecology of Old-Growth 
Forests in the Northwest  

A.  In the Pacific Northwest it typically 
takes 350 years for an old-growth 
forest to reach its prime in terms of 
growth and diversity.  

 

B.  These forests have the world’s largest 
accumulation of dead standing trees 
(snags) and fallen dead trees, which 
decompose slowly over 200-400 
years and recycle nutrients in the 
forest ecosystem.  

 



Ecology of Old-Growth 
Forests in the Northwest  

  C.  Without snags and fallen trees, 

about 29% of the wildlife in old-

growth forests would disappear.  
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Ecology of Old-Growth Forests in 
the United States 

D. The survival of old-growth 

forests in the Pacific 

Northwest is also connected 

to the survival of the 

region’s salmon stocks. 

 (1) Economic Concerns: 

Annually, the $1.25 –billion 

sport and commercial salmon 

fishing industry provides 

jobs for 62,000 people. 
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The decline of salmon stocks is due to:  

A.  Damming of Rivers 

B.  Pollution 

C.  Over-fishing 

D.  Key Factor:  Excessive logging 
on public lands throughout the 
Northwest. 

 -Sediment deposited in streams 
from logging of old-growth 
forests and associated road 
building smothers spawning beds 
and disrupts feeding patterns of 
young salmon.  
 

http://www.onrc.org/fun_images/coloring/salmon.jpg


Endangered Species Act (ESA) 

A.  Requires protection for any 

species that may be 

endangered or threatened and 

that protection takes 

precedence over economic 

concerns. 

 

Memorize this legislation  
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Migratory Bird Treaty Act 

A.  If the bird species is 

migratory between the U.S. 

and Canada its habitat may 

be protected by this act.  

 

Memorize this legislation  
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Wilderness Act 

A.  If the land tract is designated 

as wilderness or is being 

considered for such status, 

then the Wilderness Act  may 

apply and could be used to 

protect the woods.  

 

    Memorize this legislation  
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How are trees harvested? 

 

1.   Selective cutting 

2.   Shelterwood cutting 

3.   Seed-tree cutting 

4.   Clear-cutting 

5.   Strip cutting 

6.  Whole-tree cutting 

7. High Grading 

  



1.  Selective Cutting 
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harvesting only 

mature trees of the 

desired size, type or 

quality. Less disruptive 

to the environment.  



2. Shelterwood Cutting 

   In a shelterwood cut, 

mature trees are removed 

in two or three harvests 

over a period of 10 to 15 

years 
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3. Seed Tree Cutting 
 five or more scattered trees per 

acre are left in the harvested area 

to provide seeds for a new forest 

stand. 
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4.  Clear Cutting 

A. fast and cheap. Every tree is 

removed leaving a barren 

landscape. When replanted, 

future species are uniform 

(similar) and easy to clear-cut.  

B.  When trees are not replanted, 

less desirable species may grow, 

the exposed soil may erode and 

the land may be damaged. 

1/7/2013 42 



5.  Strip Cutting  
 The parallel lines in this satellite photo 

of forestland might look pretty curious. 

This is a “Strip Cut” 
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6. Whole Tree Cutting also 
called Single Tree Cutting  

   Single-tree selection, the most 

intensive harvesting method that 

moves individual trees ready for 

harvest. 
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7. High Grading 

A. Cutting the best trees (those 

of highest value) and leaving 

the low value, often diseased 

or malformed trees. 
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Threats to Forests 

A. Acid Precipitation caused by 

emissions from industrial areas, harms 

the canopy as well as the soil. 
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http://chatt.hdsb.ca/~vanellis/FOV1-000B9892/FOV1-000BD7DB/S098F7370.4/acid rain answers.gif


Threats to Forests  
B.  Forest Fires:  48% caused by 

lightning, fairly remote areas, 52% 

caused by people near settled areas. 

 

Before                    After 
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http://chatt.hdsb.ca/~vanellis/FOV1-000B9892/FOV1-000BD7DB/S098F7370.6/13112008_72909_2.jpg
http://chatt.hdsb.ca/~vanellis/FOV1-000B9892/FOV1-000BD7DB/S098F7370.7/13112008_73031_3.jpg


Prescribed Burning 

A.  Prescribed burning is a forest 

management practice that benefits 

certain forests by reducing the 

amount of leaves, branches and 

dead trees accumulated on the 

forest floor that could fuel a 

wildfire. 
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Prescribed Burning 

B.  In addition to helping control the 

spread of wildfire, removal of this 

"litter layer" also promotes the 

growth of new forage and 

succulent plants, which are 

important sources of food for many 

wildlife species including rabbits 

and deer. 
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Forest Succession  
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Solutions:  Sustainable 
Forestry/Management 

1.  Recycling more paper to 
reduce the harvest of 
pulpwood trees, using fibers 
from fast-growing plants to make 
tree-free paper, and reducing 
wood waste. 

2.  Growing more timber on long 
rotations, generally about 100-
200 years, depending on species 
and soil quality. 



Forests  Paper 
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Paper Recycling  
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Solutions:  Sustainable 
Forestry/Management 

3. Producing selective cutting of individual 

trees or small groups of most tree 

species. 

4. Minimizing fragmentation of remaining 

larger blocks of forest. 

5.   Using road building and logging 

methods that minimize soil erosion and 

compaction. 

6.  Practicing strip cutting instead of 

conventional clear-cutting. 
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Solutions: Sustainable 
Forestry/Management 

7. Leaving most standing dead trees 

(snags) and fallen timber to 

maintain diverse wildlife habitats 

and to be recycled nutrients.  



*Protecting Wooded Areas 

(1)  Preserve the most sensitive area; 

develop in the least sensitive area. 

(2)  Develop an ordinance requiring tree 

preservation. 

(3)  Request a scientific investigation 

into the viability of the species which 

will then help to direct development.  

1/7/2013 58 



*Overgrazing of public land by 
privately owned livestock is an 
example of .. 

Tragedy of the Commons  
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A Possible Essay Prompt 
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