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ABSTRACT:  Five top environmental issues for North American Forests are:  exotic pests; 
forest health conditions and their effects on wildfire; polarized and paralyzed forest management 
decisions, especially for federally owned lands; unintended consequences of forest policies and 
regulations that degrade rather than enhance the environment; and declining investment in 
research and monitoring about the forest environment.  These five issues are interconnected and 
create significant risk for the forest.  Strategies to address each of these issues are presented. 

KEYWORDS:  invasive species, forest health, management decisions, management incentives, 
research, wildfire 



INTRODUCTION 

Each person has his or her own biases in ranking top environmental issues.  The public routinely 
rates water quality and issues such as clearcutting among the top environmental risks associated 
with management in North American forests (Reiter et al. 2004).  At the 2003 Society of 
American Foresters National Convention the Chief of the USDA Forest Service, Dale Bosworth, 
identified four key issues for US forests:  forest health and how it affects fuels and fire; invasive 
species; loss of open space; and unmanaged recreation on public lands (Bosworth 2004).  At the 
2003 National Council for Air and Stream Improvement, Inc. (NCASI) West Coat Regional 
Meeting eleven top environmental issues were discussed, ranging from endangered species and 
climate change to the use of pesticides in the forest and urbanization (NCASI 2004).  Here we 
present five environmental issues for North American forests.  The first two represent 
physical/biological issues.  The last three represent institutional/regulation/policy constraints that 
limit our ability to address major environmental risks.  These five issues include: 

• Biological pollution from introduced species 

• Forest health and its influence on fire 

• Polarized land management objectives resulting in paralyzed decision making 

• Unintended consequences of policies and regulations 

• Declining support for monitoring and research on the forestry environment 

We rank these based on their risks to the environmental values that forests provide.  For each 
issue we will describe symptoms and their importance for the continent, as well as some 
opportunities to resolve them. 

BIOLOGICAL POLLUTION 

There is a growing awareness that invasive species, or what we refer to as biological pollution, is 
the single most significant risk to the forests and forest habitats of North America.  This threat 
should be a top priority for foresters and all others who are concerned with forest values.  A sad 
history of biological pollution has already caused significant shifts in forest ecosystems.  Three 
commonly recognized threats are introduced pathogens (e.g., chestnut blight (Cryphonectria 
parasitica) and white pine blister rust (Cronartium ribicola)), exotic insects (e.g., gypsy moth 
(Lymantria dispar) and Asian longhorn beetle (Anoplophora glabripennis)), and invasive plants 
(e.g., scotch broom (Cytisus scoparius), kudzu (Pueraria Montana var. lobata), and Tree-of-
Heaven (Ailanthus altissima)).  The story of the chestnut blight alone should raise concerns with 
foresters.  The American chestnut (Castanea dentate) was once the dominant tree in much of the 
eastern forest of North America.  The blight fungus was introduced to North America on nursery 
stock and was first detected in New York City in 1904.  It spread rapidly across the forest, 
reaching Ontario in 1920.  By 1950 the American chestnut was reduced to a threatened species. 

The risk to trees from this sinister triumvirate should be enough to raise major concerns about 
inadvertent introduction of new exotic pests and containment of existing invasions, but the 



impact of introduced pests on native forest species other than trees is equally disconcerting.  In 
Muddy Creek in the Willamette Valley of Oregon, 40 percent of the aquatic species are non-
native.  These include aggressive species such as bull frogs (Rana catesbeiana), large-mouth 
bass (Micropterus salmoides), and common carp (Cyprinus carpio) that compete for food or 
even feed on native species.  Amphibian declines have raised concerns across the world.  Bull 
and Marx (2002) studied amphibian populations in high elevation lakes, above most direct 
human impacts.  They found that introduction of fish to previously fishless lakes had resulted in 
significant declines or extirpation of some lake amphibian populations.  Not only can predatory 
fish eat amphibians eggs, larva, and adults, but they have also been found to introduce water 
molds and other diseases. 

The bull trout (Salvelinus confluentus), a species listed under the Endangered Species Act for 
much of the western United States, has suffered under competition with introduced exotic fish.  
Ned Horner with the Idaho Department of Fish and Game concluded that “Everywhere that lake 
trout has been introduced on top of bull trout, bull trout has lost” (Espenson 2003).  Research 
sponsored by NCASI and the National Fish and Wildlife Foundation at the US Fish and Wildlife 
Service Bozeman Fish Technology Center found that brook trout (Salvelinus fontinalis) out 
competed bull trout across a wide range of stream temperatures, even temperatures that were 
otherwise optimal for bull trout (McMahon et al. 1999).  In fact, some of the best populations of 
bull trout are now found where barriers have excluded colonization by brook trout. 

The spotted owl (Strix occidentalis) may be facing two exotic threats.  First, it must contend with 
an invasion from the east of a larger cousin, the barred owl (Strix varia).  Second, the spread of 
West Nile virus has the potential to impact spotted owl populations.  As many as 140 species of 
birds are reported to have been killed by the virus, and the spotted owl is among those listed.  
Clearly, trees and many other forest organisms are threatened by the introduction of exotic pests. 

What can the Canadian Institute of Forestry and the Society of American Foresters do to address 
this threat?  Much progress has been made to restrict unregulated introductions of plant materials 
since the early introduction of pests on nursery stock.  Still, there is a clear need to enhance 
regulations covering the importation of wood and wood products, as demonstrated by the recent 
introduction of the Asian longhorn beetle.  Years ago an inspector with the USDA Animal and 
Plant Health Inspection Service told an SAF meeting that sometimes captains bringing wood to 
Portland, Oregon, from Russia will have their crews paint the ship at sea to hide Asian gypsy 
moth egg masses.  This could introduce a form of gypsy moth that is potentially much more 
damaging and difficult to control than the European species.  The Asian form feeds on a wider 
range of tree species, including conifers, and females are capable of flight.  Aggressive 
eradication efforts have been successful in preventing the spread of gypsy moth from the East to 
the West, but failure in just one province or state could expose the West to naturalized 
populations. 

FOREST HEALTH AND ITS INFLUENCE ON WILDFIRE 

It is unlikely that any forester in North American is unaware of concerns that fire suppression 
and forest management have resulted in forest health conditions that are believed to cause 
uncharacteristically severe wildfires.  There should be little controversy that some form of 
vegetation management can reduce the severity of wildfire effects on forests and watersheds.  A 



basic concept of fire management is that “…the fire triangle—heat, oxygen, and fuel—is 
necessary for a fire to burn” (Wegner 1984).  We cannot proactively address heat or oxygen but 
we can reduce fuels.  Even critics of current forest wildfire policies argue that fire suppression 
has contributed to unnatural fuel loads in the form of dense stands with combustible shrubs and 
heavy accumulations of litter. 

Thinning offers an opportunity to remove fuels and open up stands to restore more fire resistant 
conditions (Fitzgerald 2002; Mason et al. 2003).  Under these conditions it might be possible to 
restore low intensity fires in some forest types without catastrophic consequences.  Unfortunately 
proposals to thin forests are viewed with skepticism by some people as a cover for accelerating 
timber harvesting, especially on national forests.  Science and anecdotal evidence (e.g., “B&B 
did little damage in thinned areas,” Corvallis Gazette Times, October 5, 2003) point to the 
effectiveness of thinning as a method of reducing wildfire severity (Figure 1).  Real or imagined 
fears about exploiting forest health and wildfire issues to inappropriately accelerate timber 
harvesting need to be overcome or addressed. 

 
Figure 1.   B & B Fire Complex in the Cascades of Oregon.  This fire fed on years of 

accumulated insect-killed fuels (photo by George Ice). 

The mountain pine beetle outbreak in interior British Columbia is an example of the scale of 
problem facing foresters.  The British Columbia Ministry of Forestry (2004) estimated that the 
area of interior British Columbia affected by this outbreak has increased from 165,000 ha in 
1999 to 4,200,000 ha in 2003.  The potential consequences of a major wildfire in these stands are 
sobering.  To respond to this threat the Ministry of Forestry has developed an Action Plan that 
includes redirecting harvest from green timber to beetle-damaged timber and expediting annual 
cut reviews to support salvage of beetle-killed or damaged timber.  This is the type of response 
that needs to be taken when forests and communities are at risk. 



POLARIZED LAND MANAGEMENT OBJECTIVES AND 
 PARALYZED DECISION MAKING 

In his recent editorial, “The ‘tragedy of the commons’ revisited,” Jack Ward Thomas, former 
chief of the USDA Forest Service, found that inaction has become a new tragedy for forests 
because “…management activities have become so complex, expensive, time consuming, and 
contentious that management for any purpose (possibly excluding firefighting) has become 
increasingly difficult” (Thomas 2004).  The increasing risk of catastrophic wildfire and forest 
health issues is one symptom of this “paralysis by analysis.” 

The 2004 Oregon Society of American Foresters annual meeting in Ashland, Oregon, provided a 
lesson in this political climate.  An appearance by Mark Rey, Under Secretary of Agriculture for 
Natural Resources and Environment, sparked protests and protestor confrontations with 
attending SAF members.  Ashland is a “hotbed” of debate about forest policy surrounding 
proposed salvage logging of the Biscuit Fire, which burned 500,000 acres in 2002.  At the 
conclusion of the convention, Dr. Hal Salwasser, dean of the College of Forestry at Oregon State 
University, noted the contrast between those outside the meeting who sought to drown out 
discussions about forest management and those inside the meeting who sought new ways to 
better meet society’s multiple needs.  This was literally the difference between those who seek to 
meet democratically identified mandates and those who would ignore democracy and 
Congressional mandates. 

Sessions et al.’s (2003) report, The Biscuit Fire:  Management Options for Forest Regeneration, 
Fire and Insect Risk Reduction and Timber Salvage, highlighted the consequences of delays in 
decisions about management.  For that location, even modest delays of a couple of years will 
severely reduce economic values recovered, increase risks of insect and wildfire outbreaks, and 
result in long delays in regeneration of the forest. 

The potential environmental cost of delays can be highlight by the Mediterranean fruit fly 
(Ceratitus capitata) experience in California (Burgett 2004).  Female Medflies lay eggs directly 
into the skins of fruit and the larva feed on the fruit, damaging it and making it unmarketable.  In 
early 1981 the Medfly was discovered in Santa Clara, California, threatening the crops of the 
largest agricultural producing state in the United States.  Advisors to Governor Jerry Brown and 
agricultural interests urged immediate spraying to eradicate the Medfly.  Environmental groups 
and others opposed spraying.  Governor Brown opted for non-chemical controls.  Plants in the 
San Francisco Bay Area were stripped of 750 tons of fruit and the fruit was dumped into a 
landfill.  USDA instituted a sterile male control program (imported from Mexico) but some of 
the males proved not to be sterile.  Medfly populations increased and spread.  At that point the 
USDA Secretary of Agriculture threatened to quarantine all California fruit that had been 
exposed to the Medfly and Asian markets threatened to stop importing California fruit.  Finally, 
in July 1981, Governor Brown “capitulated” and aerial pesticide spraying with Malathion began.  
By the time the spraying was initiated the extent of infestation had increased and waves of 
helicopters sprayed the infested region from late summer to October.  If action had been taken 
immediately, the scope of spraying would have been a tiny fraction of what was eventually 
required. 



A ballot measure in Oregon would change management on the Tillamook State Forest.  What is 
discouraging about this measure is that it would reverse a plan that has already received 
exhaustive public input and scientific review.  The Final Draft Northwest Oregon State Forests 
Management Plan includes 17 pages that describe public involvement in development of the 
plan, beginning in 1994 and ending in 2000.  Input included public meetings and tours, notices of 
intent and website descriptions, steering committee meetings, a planning forum, peer review by 
scientists (9 scientists), a public interest committee (25 members), and an independent scientific 
review (26 scientists).  Final approval was made by the Oregon Board of Forestry.  Professional 
foresters, scientists and the public will be discouraged from continuing to be engaged in decision 
making if their time invested in forest planning is routinely discounted and well-developed plans 
are reversed. 

Forest decisions must be made in a way that allows for public and technical input, but we now 
appear to be in a climate where decisions can be delayed and even subverted by administrative 
appeals, protests, and lawsuits.  One emerging trend is to develop decision tools that allow us to 
simultaneously assess multiple environmental and economic consequences (Mason et al. 2003; 
Gassman et al. 2002).  It is hoped that these tools will provide for improved dialogue with 
decision makers about the short- and long-term consequences of management options.  
Eventually, we need to recognize that efficient, cost-effective, and timely assessments are needed 
to make forest management decisions, not endless loops that result in management paralysis.  A 
set of pre-approved standard response measures to time-sensitive conditions may be needed 
where delays threaten public interests for economic and environmental objectives. 

UNINTENDED CONSEQUENCES OF FOREST POLICIES AND REGULATIONS 

With proper incentives, foresters can achieve remarkable success in managing forests.  The story 
of the forests of Maine (Irland 2000) is an example.  From 1900 to 1999 the area in forests 
increased by 4 million acres (25 percent increase) in the state with the least public ownership in 
the US.  This increase was largely due to economic changes that made forestry the most 
attractive land use.  Intensive forest management on 600,000 acres is now helping to avoid a 
timber famine in the state.  Forest sector jobs today exceed those in 1900 and have remained just 
under 30 percent of all manufacturing jobs in Maine.  All too often, however, rather than these 
positive changes, we see unintended negative environmental consequences of policies and 
regulations designed to protect forest ecosystems. 

Perhaps the most striking example of an unintended consequence of a forest policy is the 
increased risk of uncharacteristically severe wildfire due to fire exclusion policies.  As a result of 
fire suppression and selective harvesting that promoted re-establishment of light-tolerant species, 
the character of forests and wildlands has changed.  There are now more fuels and denser stands 
of trees or shrubs in many areas, creating conditions favorable for more severe, watershed-
damaging fires (Ice 2001).  Changes in policies to address excessive fuels are attempting to 
reverse this trend. 

Another striking example of unintended consequences is the response to regulations under the 
federal Endangered Species Act in the United States.  You would think that those who manage 
habitat to sustain an endangered species would be rewarded.  Instead their property rights can be 
largely confiscated to protect the species, with little or no compensation.  The threat of new 



forest practice rules in Oregon to protect the spotted owl resulted in an acceleration of harvesting 
on private lands as landowners sought to avoid losing their investments. 

The reduction in federal timber supplies, increasing restrictions and public opposition to 
harvesting even on private lands, and competition with imported lumber has resulted in dramatic 
number of mill closures throughout the western United States.  Squire (2004) documented over 
200 closures and curtailments of forest products mills between 1989 and 2003 in Oregon alone 
(Figure 2).  One of the sad consequences of this dramatic reduction in infrastructure is that today 
we may not be able to implement the thinning and harvesting necessary to restore healthy forest 
conditions across much of the West.  The facilities needed to process the wood and provide some 
financial support for these efforts simply do not exist.  In southern California, where forest health 
has deteriorated drastically and has spawned catastrophic fires in a dense urban interface, there 
are discussions about creating federal long-term timber agreements to attract mills that would 
allow salvage thinning of dead and dying forests. 

 
Figure 2.   Mill Closures and Curtailments in the United States from 1989 to 2003 (Squire 2004) 

A recent example of an unintended consequence is a change in the Oregon Forest Practices Act 
in response to environmental group lawsuits.  Pacific Rivers Council v. Brown alleged that the 
Oregon Forest Practices Act was allowing logging activities that harm coho salmon, a species 
listed under the federal Endangered Species Act.  In response to this lawsuit, the state passed 
House Bill 3264 which removes the state forester’s authority to authorize or grant prior approval 
of logging activities (OFIC 2004).  Thus the intent was to force changes in how forestry is 
conducted but the consequences may be a reduction in oversight by the state prior to forest 
management activities. 



There will always be unintended consequences associated with management and regulatory 
decisions.  By using multiple criteria decision tools, and with research, we can minimize these 
unanticipated negative trends. 

DECLINING SUPPORT FOR MONITORING AND  
RESEARCH ON THE FORESTRY ENVIRONMENT 

If research and monitoring are needed to avoid undesired and unanticipated consequences, can 
we count on our current level of effort to support reasonable decisions?  Unfortunately, the 
answer is probably no.  The National Research Council concluded that “our national capacity for 
forestry research and education may be at risk,” citing a recent 40 percent drop in USDA Forest 
Service research scientists (http://www.highbeam.com/library/doc1.asp?docid=1G1:93657745, 
May 25, 2004).  Let me illustrate the issue using forest watershed research. 

The forestry community has supported a rich history of research on watersheds to better 
understand how to manage and protect for desirable runoff and water quality conditions (Ice and 
Stednick 2004).  The first paired forest watershed studies were initiated in 1908 (Bates and 
Henry 1928).  Ziemer and Ryan (2000) found that in the 1960s there were 150 forested 
experimental watersheds being studied; today only 12 of these remain active. 

In Oregon arguably the most influential forest watershed study was the Alsea Watershed Study 
conducted from 1958 to 1973.  The findings from the study influenced and prompted the 
development of the first forest practices act in the United States that extensively addressed water 
quality protection.  Since adoption of the forest practices act in 1971 there have been no 
watershed studies on private forest lands in Oregon.  Only with the recent initiation of the Hinkle 
Creek watershed study in southwestern Oregon can we begin to assess the water quality and 
habitat impacts of current forest practices. 

Efforts are underway or have been recently carried out in the Piedmont Region of the South, the 
Texas pineywoods, California, and Idaho to characterize contemporary forest practice impacts 
and contrast those to historic impacts (Ice et al. 2003).  Yet we still find basic information, such 
as the effectiveness of burn area emergency rehabilitation measures, lacking and under studied. 

At the same time that we find meager ongoing research to address critical management questions 
for forestry, key natural resource monitoring infrastructure such as the USGS gauging station 
network is being constricted. 

It is important that the forestry community identify key management and resource questions that 
will create controversy in the future and design targeted research and monitoring to address 
them. 

CONCLUSIONS 

These five risks to forestry in North America form an interconnected web of problems.  
Introduced pests can and have devastated the forests and ecosystems of the continent.  There 
needs to be greater care in the transport of potentially contaminated material into this continent.  
Where outbreaks occur it is best to utilize swift action to eradicate problems, but because of a 
polarized political climate, delays in action are often inevitable.  Forest health, which has 



declined due to many factors, also suffers from polarized visions of the forest and paralysis in 
decision making.  A decade of decline in the forest products industry in the West may have made 
thinning and salvage options to improve forest health difficult to undertake in many areas.  There 
may be tools that can better inform decision makers about the multiple consequences (both 
economic and environmental) of alternative management decisions, but the forest research to 
support such tools is meager at best. 
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