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A land ethic, then, reflects lhe existence of an ecological consci.ence, 

and this ·in turn reflects a conviction of individual responsibility fm· lite health of the land. 

Health is the ca/Jacity of lhe l<tnd for self renewal. Conservation is our effort to understand 

and preserve this caf>acity. 

In general, the trend of the evidence indicates that in land, just as 

in the hwnan body, the symptoms may lie in one organ and the cause in another. The 

practices we now call conservation are, to a large extent, local alleviations of biotic pain. 

They are necessary but they mus/ not be confused with cures. The art of land doctoring is 

being jJTacticed with vigm; /mt the science of land health is yet to be born. 

Aldo Leo/10ld, in "Scmd County Almanac and Sketches 

Here and 771.ere," l 949 
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EXECUTIVE SUMMARY 

.: 

Purpose 

T HIS PLAN SETS FORTH THE USDA FO REST SERVlCE'S 

STRATEGIC GOALS TO PROTECT rHE H EALTH OF 

AMERICA'S FORESTS. IT UPDATES AND SUPERSEDES THE 

1988 PLAN E 1T ITLED FOREST f-lB'AL1H THROUGH 

STL VT CULTURE AND TNIEGRATED PEST MANAGEMENT-

A STRATEGIC PLAN 

T HIS PLA I WILL FURT HER STRENGTHEN FOREST 

SERVICE POLICIES Al'\lD DIRECTIO 1 FOR RESPONDING 

TO FOREST HEAL TH PROBLEMS. OF Mf\JOR CONCERl'\l 

ARE T H E FORESTS IN WHICH ECOLOGICAL CO lDITIONS 

HAVE BEEN ALTERED, RESULTING IN l NCR.EASED 

SUSCEPTIBILITY TO DROUGHT, PEST EPIDEMICS, ANO 

WILDFIRE. OTH ER IMPORTANT CONCERNS ARE INTRO-

DU CED FOREST PESTS AND FOREST PEST AND WILDFIRE 

PRO BLEMS T TH E URBAN- WIL0LAl'\lD INTERFACE. 
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Discussion 

During the past few years, pest epidemics and wildfire have in
creased, particularly in western forests that have been a ltered 
over several decades by past harvesting prac tices, successful fire 
control, and other factors. Other areas in the \i\1est with the same 
conditions are susceptible to damage. In the East, the southern 
pine beetle, European gypsy moth, and hardwood declines con
tinue to be damaging. Imroduced pests have become an increas
ing concern. Three new introduced forest pescs were discovered 
111 orth America in the past 2 years. Some challenging forest 
health problems are occurring in the urban- wilclland inte rface. 

This plan, like the l 988 plan, responds to concerns of members 
of Congress. Several congressional hearings were held in 1992 on 
forest health or related issues. During the hearings, members of 
Congress asked how the forests recently damaged by drought, 
pest epidemics, and wildfires will be restored and how similar 
damage will be prevented elsewhere. 

The strategic goals and act.ions in this plan supporL the new em
phasis o n ecosystem management in the National Forest System. 
On national forests, forest health is in tegrated with other ecosys
te m management considerations through the Forest Service's 
formal land management planning process. In this 199~ plan, 
a desired slale of forest heallh is a condition where biotic and 
abiotic influences on the forest (that is, pests, silvicultura l treat
ments, harvesting practices) do not threaten resource manage
ment objectives now or in the future. 

The Forest Service provides assistance to the States for fores!. fire 
control, forest management, and foresl health protection. The 
strategic goals and actions in this plan ll'ill help strengthen Fores!. 
Se1vice cooperative programs and provide for beuer coordin a
tion and assistance on forest health proble ms. 

This plan ou tlines procedural actions that will lead to bette r inte
gration of forest health considerations into agency planning and 
decision making. It does not establish resource management 
policy, goals, or objectives, or make resource management deci
sions. Other concerns closely related to forest health, for exam
ple, in protection of grasslands or wetlands, are not addressed in 
this plan. T hese concerns are e ither being addressed through 
existing policies or require separate analysis. 

vi Executive Sum man-

,· 

Strategic Goals 

Twelve strategic goals are identified: four are new and eight are 
restatements and continuations from / he o rigina l p lan, with nell' 
actions added. · 

~ 
~ 

PLANNTNG 
The ecological sign ificance ofpesL, and wildfire is 
considered in a ll forest resource management 
planning processes. 

PREVENTION 
Suscepub1hty to pests 1s decreased by applying avail
able forest manageme nt options. 

SUPPRESSION 
Pest suppression and fire control options and funding 
are available lo meet resource management o~jectives. 

ENVIRONMENTAL ANALYSIS 
Program-level 1ational Environment.al Policy Act cloc
umenls are available priOl- to outbreaks of major pescs. 

PESTIC lDES 
Environmentally acceptable pesticides are available 
to protect forest values and achieve resource manage
ment objectives. 

FOREST PROTECTIO N TECHNOLOGY 
EffeCLive, economical, and e nvironmentally accept
able forest protection technologies are available to 
meet forest resource management objectives. 

Healthy Forests for America's Future-A Stralegi,c Plan vii 



viii 

FOREST HEALTH MONITORING 
A Forest Health MoniLOring Program is eventually 
established nationwide, and provides information on 
fo rest conditi on a nd trends for formulation of 
national policy. 

FOREST HEALTH RESTORATION 
Those forests that have suffered recent severe mortali 

ty from drought, pests, and wildfire are eventually 
restored to sustain able and productive conditio n, and 
other forests highly susceptible LO this same kind of 
event a re treated to avert similar damage. 

MANAGEMENT OF INTRODUCED FOREST PESTS 
Plans ~nd capabilities exist to limit spread_ or e radicate 
newly 111troduced forest pests, and to m1rum12e 
ecosystem disruption from pests tha t have already 
been introduced or may be introduced in the future. 

EXCLUSJON OF EXOTIC FOREST PESTS 
Plans and policies are developed and applied to 
prevent additional forest pest introductions into the 
United St.ates. 

INTERNATIONAL COOPERATION IN 
FOREST H EALTH PROTECTIO1 
Forest health pro tection is recognized as a problem 
requiring inte rnational cooperatio n, commo n inte r
ests are identified with o the r countries, and long-term 
re lationships are developed to maintain and protect 
forest health worldwide. 

J;;xerulive Summwy 

.;: 

PUBLIC INVOLVEMENT 
The public is informed about current fo rest health 
conditions and the rol<f or'pests a nd wildfire in forest 
ecosystems, and accepts and suppo rts measures need
ed to resto re and protect forests . 

Implementation 

Actions in this plan will be carried out by the Forest Service. 
T he participation of several Washington Office staffs will be need
ed. Whe re appropriate, actions will be carried o ut in partnership 
with other agencies. 
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INTRODUCTION 

Purpose 

T his plan sets forth the Fo resL Service's straLegic goals to protect 
the health of America's forests. It up~ates and supersed es Lhe 
1988 plan entitled Forest Health Through Silviculture and Integrated 
Pest Management-A Stralegic Plan. 

T his current plan will further stre ngthe n Forest Service policies 
and direction fo r responding Lo fo rest health problems.' Of maj o r 
concern are the forests in which ecological conditio ns have been 
altered resulting in increased susceptibili ty to d rought, pest epi
demics, and wildfire. O ther significant concerns a re introduced 
forest pests, and forest pest and wildfire problems in the urban
wi ld land in terface. 

T his plan a lso represents the Forest Service response to congres
sio nal and p ublic interest in fo rest health, incorpora tes new 
Forest Service e mp hasis on ecosystem management and an ex
panded international forestry role, and renews the longstand ing 
Fo rest Se rvice commitment to protect and restore forest health. 

Background 

Like th e I 988 plan, this plan was developed in part because 
of congressional concern about the health of forests. During the 
1987 congressional appropriations hearings, members of Con
gress were concerned about gypsy moth, southern pine beetle, 
western spruce budworm, moun tain pine beetle, root diseases, 
and atmospheric deposition. Questions were raised about 
whether a proper bala nce was being maintained between short
te rm commodity-orie nted pest suppression prqjects and long
te rm investments in prevention and research. 

In 1990, due to congressional in terest, the Coope rative Forestry 
Assistance Act of 1978 was amended to stre ngthe n Forest Service 
programs concerned with forest health. The authorizing section 
in the act fo r the Forest Health Protectio n p rogram was amend
ed specifically to include forest health mo ni toring, tech nology 
development, and promotio n of manageme nt measures to pro
tect forest health . Protection o f the health of forests and trees was 
also authorized as part of the new Forest Stewardship and Urban 
and Community Forestry Assistance Programs. 

In the last few years, damage d ue to d rough t, pest epide mics, and 
wildfire has increased in some forest areas, particularly in the 
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West. The major problem areas in the West are in California, 
Idaho, J evada, Oregon, and Washington. Damage has been 
greatest in overstocked and overmature stands and in stands 
where past harvesting practices and successful fire control have 
en couraged the growth of tree species susceptible to pests, 
drought, and fire. In the East, southern pine beetle, b'YPSY moth, 
and hardwood declines continued as concerns. 

Because of the several forest health problems, particularly in the 
West, Congress held five h earings during J 992 on forest health 
and re lated issu es. Questions were asked about how forests that 
a re already damaged will be restored and how similar damage will 
be preven ted e lsewhere. 

One of the a reas frequently discussed during the hearings was the 
Blue Mountains of Northeastern Oregon and Southeastern 
Washington. Epidemic insect infestations and several consecutive 
years of drought have combined to cause serious damage to the 
forests of the Blue Mountains. Fac tors that contributed to the 
problem include past harvesting practices and successfu l fire con
trol that alte red the species composition of the forests. In 1992, 
the Forest Se1vice began a new initiative in the Blue Mountains to 
mitigate the damage and begin restoring the forests to a healthy 

2 

Combined efferls of drought nnd pests rausnl extensive 
defoliation and death of Dougla.sjir a.11rl true fi1:5 in 

areas of the Bh,e Mou.nlains of Oregon. 

Jntrodu.ction 

condition. Measures being used include thinn ing, prescribed fire , 
salvage of dead trees, increased prepili:edness for suppression of 
wildfire, and suppression of major pest outbreaks. Research and 
development have been accelerated in· support of the restoration 
efTort. Thousands of acres in the Blue Ylountains and e lsewhere 
are affected and even more disturbing are the other areas in the 
I ntermountain Wesl that are rapidly developing similar ·un
healthy conditions . Plans to expand the initiative to address these 
other areas are being considered during the fiscal year 1994 and 
1995 Forest Service budget processes. A long-term protection, 
prevent.ion, and restoration e fTort will be required. 

Concerns about the in troduction and establishment of exotic 
pests have increased, starting in 1990 with an induslry proposal 
to import la rch logs from Russia. A pest risk analysis done by the 
Forest Service for the USDA Animal and Plant Heall11 Inspection 
Service (APHIS) showed that potential damage could occur from 
introduction of forest pests from Russia, leading to regula tO•) ' 
actio n by APHIS. Meanwhile, three new exotic forest pests 
(unrelated to log shipments) were de tected in 1991 and 1992: 
the Asian gypsy moth, common European pine shoot beetle, and 
Eurasian poplar leaf rust. Previously in troducecl exotic pests 
such as the European b'YPSY molh and while pine blister rust con
tinue to spread and cause damage to new forest a reas of Lhe 

,· United States. 

Scope 

This plan responds to forest health concerns that require nation
a l emphasis and strengthening of program policies or direction. 
Con cerns emphasized in this plan are forests where ecological 
condi tions have been altered resulting in increased susceptibility 
lo drought, pests, and wildfire; problems with inu-oduced forest 
pests; and forest pest and wildfire problems in the urban-wild
la nd interface. Concerns closely related to forest health, for 
example, those re lated to protection of grasslands and wetlands, 
are not addressed in this plan. T hese other concerns will require 
separate analysis. 

This plan o utlines procedural actions that will lead Lo better inte
gration of forest health into agency planning and decision mak
ing. It does not establish resource management policy, goals, or 
objectives, or make resource management decisions. It does not 
take the place of regional programs, plans, or policies, o r land 
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. I 
managemcnL and stewardship plans. In Lhe ForesL Service, Nat
ional Fure~t Svstem fie ld units arc responsible for esLablishing 
resource 111an~geme11t objective!> for the lands they administer. 
National Environmental Policy Act and National Forest .1\lanage
ment Act requirement!, will be met as appropriate at Lhc level 
,~here resource decisions arc made. Private landowners and 
Stale land management agencies each de\'(·lop their own policies 
and objectives, et their own management objcctiYes, and deter
mine the management and proLcction actions Lhey will Lake t.o 

meet their objectives. 

1'1any of the actions in this plan will benefit the States and pri
vaLe landowners. States, local go\'crnments, individuals, and 
forest indusuy own 5 19 million acres or 71 percent of the 73 l 
million acres ofrorest in the United States. The Forest crvice 
prO\·ides a<;sistance to the States for forest lire control, forest 
management, and forest health protection. This plan will help 
strengthen Forest Service coopcrn1ive programs and provide 
for better coordination and assistance on forest health problems. 

tales or pri\'ale lanciowners will 1101 be required to implement 
actions in this plan. 

This plan continue~ the emphasis in the 1988 plan on strength
ening integrated pe!.t management and providing en\'ironment
ally acceptable, biologically sound, and economically elTicient 
pest management syswms. Actions taken under th is p lan will, for 
example, impro\'e understanding of the positive and negati,·e 
effects of pests in fort•<,t.~, assess pos ible negative impacts of man
agement actions on organisms other than pests, and lead to new 
a lternative pest management methods. 

Forest Health and 
Ecosystem Management 
For thi~ plan, a desired stale of forest health is a condition where 
biotic and abiotic influences 011 the forest (for example, pests, 
a tmospheric deposition. silvicultural treatmenL~, and harvesting 
practices) do not threaten re ource management objectives 
now or in the future. This description links fo rest health to the 
formal land management planning process for the National 
Forest System. Likewise, this description or forest health would 
also reflect a private landowner\ re ·ource management objec
tives. Funhcnnore, this description of fore t health recognizes 
that human influence o n forests is, to some degree, inevitable. 
Resource management objective:. do not necessarily mean 

4 !11tmr/11rtio11 

co111me1-cial products: ol~jectives relkct the many uses and values 
of'f'orests, including recreation. wildlife, wilderne s, timber, graz
ing, and water. r\ desired state offie,\lth does not necessarily 
imply that the forest can or should be totally free: of damaging 
pests or dead and dying trees at all ti mes. 

The.· \:ational Forest ~lanagement r\ct requires that a manage
ment plan he dc,·elopecl for each uni1 of the National Forest 
System. Through 1he land management planning process. 
resource management ol~jcctives arc set that r('flect the capacity 
of the land and desired future conditions. Forest plans arc !iub
jcct to changec; in implemc.·ntation schedules and to periodic 
amend menl and 1-evisio11. This process provides forest supervi
sors with the opportunity to change implementation of the forest 
plan in respon~c to monitoring of fore~1 ecosystems; to exami ne 
altcrnati\·es and tradeolT., through amendment or re,ision; to 
address emergi ng forest health issues; and to consider th e long
range fo1-cst health implica1ions of management a lternatives. 

Recent, unul>ually sen·re pest epidemics and wildfires in some 
forests have bl'en associated with objectives or practices applied 
m·cr the pas, several decades that did not fully consider ecologi
cal processe~ or ecosystem limitations. For this reason, 1'lonnig 
and Byler ( 1~)92) ha\'e recommended 1hatc1·iteria forjudging 
forest health f'ocus not on ly on management o~jcctives, bu1 
also on ecosystem function and patterns of change. Monnig and 
B, lcr surnmaii,e criteria forjudging forest health based on 
ecmystem funCLion by the ~tatements that "a fore~! in good 
health is a fully funcLioning community of plants and animals 
and their ph)'sical em-ironment," and '·a healthy forest is an 
l' Cmystem in balance.·• The\' also suggest using pauerns and rates 
of change compared to hi~torical patterns a criteria forjuclging 
forest health. This approach recogni1.es the link between forest 
hea lth and forest succession, a link that was recognized by 
Leopold ( 1949) in his statement that "health is the capacity of 
the land for ~dl~renewal. .. In suggesting the use of multiple, com
plementary critei-ia for judging forest health, Monnig and Byler 
emphasize the import.ann· of setting 111anager11cnt obj ectives that 
reflect ecosystem limitations. Richard Wilson has stated that "in 
the broadest -,ense, a healthy forest i'> a de cription of a produc
tive, resilient, :rnd di,Trsc forest eco~ystcm; a forest with a future" 
(Wilson 1991 ). These several defin itions or crite ria are use rul i11 
the continued integration of forest health a long with other 
eco<;y~tem management considerations into the Fore t Service· 
formal land management plann ing process. 

I--J1,althy Forests for America's Future-A Strategir Plan 5 



Pests are a lmost a lways present and remain at e ndemic levels 
until forest, weather or other factors are right fo1- development 
of epidemics. When epidemics do occur, management objectives 
can be threatened. Some of the most important forest pests 
native to North America include bark bee tles (for example, 
mountain pine beetle, western pine beetle, and southern pine 
beetle), defoliators (for example, Douglas-fir tussock moth and 
western spruce budworm), the dwarf mistletoes (for example, 
lodgepole pine dwarf mistletoe and Douglas-fir dwarf mistletoe), 
rust pathogens (for example, the fungi that cause fusiform rust 
and western gall rust), and root pathogens (for example, the 
fungi that cause armillaria root disease, laminated root rot, and 
annosus root disease). Important introduced pests include 
the European gypsy moth and balsam woolly adelgid, and the 
fungi that cause chestnut blight, white pine blister rust, Dutch 
elm disease, and dogwood anthracnose. Abiotic fact0rs such as 
poor soil conditions, flooding, and air pollution also cause tree 
diseases. In one of the most notable examples, Jeffrey and 
ponderosa pines in the San Bernardino and San Gabrie l moun
tains near Los Angeles have shown ozone injury since the 1960's 
(Mille r 1973), and many of these ozone-injured trees have died 
due to drought or bark beetle attack (Cobb and St.ark 1970). 

Ecosystem management on the national forests in part involves 
applying our understanding of the historical roles of wildfire and 
native pests in ecosystems. Wildfire and native pests have been 
significant factors in ecosystems. For example, Heinsehnan 
( 1978) states that the presettleme nt forests of northern orth 

6 

Forests in the Bear Mo-untain Bnsin (Soulh Dakola) are 

infested with mountain pine beetle. 

Introduction 

,. 

,· 

America were strongly fire dependent. Harvey (1985) states tha t 
certain budworrns ( Choristoneura spR. ),have been a part of the 
ecology of spruce-fir and pine forest~ of orth America for 
centuries, suggesting that outbreaks a're a part of the natural con
dition. Historical records and research show that outbreaks of 
spruce budwo rm have occurred over the past 200 to 30_0 years a t 
many locations (Blais 1985, Fleming 1985). Several bark beetles 
play a major role in forest ecosyste ms. 

The ecological roles of the more aggressive bark beetles are asso
ciated with disturbances (drough t, windthrow, etc.) and condi
tions of the host trees. Populations of these beetles can increase 
very rapidly and develop into widespread outbreaks (Berryman 
1982) covering very large areas, particularly where la rge stands of 
eve n-aged host trees are involved , for example, mountain pine 
beetle in lodgepole p ine. Outbreaks of th e southern pine beetle 
were recorded as early as the l 750's (Netlle ton 1988). Dwarf 
mistletoes, the most damaging disease agents of conifers in many 
parts of the West, have evolved a long with their hosts over thou
sands of years (Hawkswonh and Weins 1972) . Decline d iseases of 
hardwoods in the East have an extensive history (Houston 1987, 
Mille rs et a l. 1989). 

Epidemics of some na tive pests are now exceeding historic levels, 
la rgely due to past management activities that created forest 
conditions favoring pests. Managemen t acti\~ties that have led to 
increased epidemics were discussed in the 1988 Forest Health 
Strategic Plan: 

Managemenl attivities influrncingforest /Jl'st outbreaks incl11d1> 

aclivitir>s that, by design or arcidenl, /Jrodurl' forest conditions favorable to survival or 

growlh. offoresl pesl.~. Tlll're ore many exam/1/es of management artivities on forested lands 

of the United Stales that are responsible for some of the morp destructive pes/ outbrmks. 

SjJecijir examfhs that frequently orrinrerl in Lite pas/ includr ojfsile planting; haruesl 

sched11les beyond the entomological or /1alhological rotations for the sjierirs and area; plant

ing suscl'ptib/P vmieties (or rP~)'ing 011 naluml vegetation) in arP11s of /mown diseas,, orc11r

rentl'; inrreasing slam/ dmsities; /1lanli11g or enro11raging thP 11al11ral rstablishmmt of 

exlmsive monornlt11 rPs; failure to mnovr infi'sltd overs/my t1-Pes dwing hwvesl; and fail

W-P to /nouide a rultural substitute for !he 111osia.c-rm11ing ejfrds of fire. Stand management 

plans that do not address /10/fntial J;,,st Jn·ob/.ems s1,111/1 ronditionsfor /Jest outbreaks . . 

Silvic11lt11ral /J1'(1t tims Iha/ 11w.11i/mlr1/e vegetation in such a. way as to maintain the vigor 

of the forPsl rould play a major role in arhiroing healthy furest.s. Sound management j1mr

lirr1 rrm great!)' redurr a forest's s11sce/Jtibility lo insects and rlismsPs. 

Healthy Forests for America'sFulure--A Strategic Pl,an 7 



FOREST H EALTH CONCERNS 

.: 

Although many of Ame rica's forests a re healthy, the re a re fo rests 
where long-te rm forest health is threaterred and management 
objectives may not be me r. O f maj or ioncern a re forests where 
ecological conditions have been a ltered 'resul ting in inc reased 
susceptibility to d rought, pest epidemics, and wildfire. Other 
impo rtant concerns a re in troduced forest pests and foresf pest 
and wildfire proble ms in the urban-wildland inte rface . The 
forest health concerns used as examples in this plan represent 
the maj or concerns tha t require national emphasis at this time. 
The forest cover types in t he examples tha t follow a re on ly a few 
of the cover types in the United States. Eyre (1980) identifies 
144 forest cover types in the United Sta tes, 89 in the East and 55 
in the West. Forest health problems can vary be tween and within 
forest cover types. 

Altered Ecological Conditions 

Forest health problems of g reatest immediate concern a re in 
ecosystems where conditio ns have been most altered over the 
past several decades by manageme nt practices and successful fire 

,.control. The most dramatic changes a re in the short-interval 
fire-ad apted ecosystems containing mainly lo ng-needled pines. 
In the West, these a re primarily the in terior po nderosa pine 
and western white pine types and in the South the longleaf-slash 
and loblolly-sho rtleaf types. Problems a lso exist in the long
inte rval fire-ad apted ecosystems, for example, the lodgepo le pine 
typ e in th e inte rior West and the Pacific Do uglas-fir type in 
Oregon and Washington . 

INTERIOR PONDEROSA Plr E TYPE 
In the Blue Mounta ins of Oregon and Washington (and e lse
where) past ha rvesting practices, fi re control, and lack of thin
n ing have favo red reproductio n and growth of true firs and 
Douglas-fir-species tha t a rc pa rticularly susceptible to drought 
and pests on these sites (Mon nig and Byle r 1992, 'Wickman 
1992) . In the past, pe riodic low-in tensity wildfires kept these 
species in check while sparing the fire-adapted po nde rosa pine 
and la rch (Mutch 1992) . Fire control has been highly successful , 
and ha rvesting has removed much of the pondcrosa pine. T he 
resulting alte red ecological conditio ns have contributed to recent 
serio us forest health problems in the Blue Mounta ins as true firs 
and Douglas-fir are damaged and killed by d rought, western 
spruce budwonn, Douglas-fi r tussock mo th, Do uglas-fir beetle, 

Healthy Forests for America's Future- A Strategic Plan 9 



fir engraver, spruce bee tle, and root diseases. Fire proble ms 
have increased due to the many dead trees. The probability of 
high-intensity catastrophic fires, wh ich would be extremely 
difficult to prevent or control, bas greatly increased. Increased 
wildfire suppression costs have occurred and will likely continue, 
and suppression of western spruce budworm outbreaks has 
been necessary in some high-value areas. 

In this forest type, as well as many other forest types in the West, 
past harvesting practices and successful fire control have a lso led 
to increased dwarf mistletoe problems. Harvesting practices that 
left infected trees have led to perpetuation and intensification 
of this disease problem (Hawksworth 1958 and 1961). Wildfires 
were a primary factor in determining the abundance and 
intensity of the dwa,f mistletoes and tended to keep them in 
check. With successful fire control, the area affected and intensity 
of infection have increased (Alexander and Hawksworth 1975). 

Many younger ponde rosa pine stands in Oregon , Jdabo, and 
elsewhere are overstocked and susceptible to drought and bark 
beetles. Many of these stands have been badly damaged during 
the recent drought. 

\i\lESTERN WHITE PINE TYPE 
White pine blister rust, an introduced disease, has destroyed 
much of the valuable western white pine resource. In many 
places, western white pine has been replaced with true firs and 
Douglas-fir, which are susceptible to drought, pests, and wildfire 
(Mon nig and Byler 1992) . Serious root disease problems are 
occurring in many of the areas where true firs and Douglas-fir 
replaced western white pine, and these problems are expected 
to continue. 

LODGEPOLE PINE 'TYPE 
Some lodgepole pine is depe ndent on fires to heat and open its 
cones so that seeds are released. Historically, mountain pine 
beetJe outbreaks were followed by large high-intensity wildfires 
that released the seeds to start a ne,v stand. Tn recent decades, 
large areas of the lodgepole pine type reached a size and condi
tion vulnerable to the mountain pine beetle and were a ttacked 
and killed. Because of fire control, lodgepole has had difficulty 
perpetuating itself on some sites and in some cases is being re
placed by the true firs and Douglas-fir, which arc highly suscepti
ble to drought, pests, and wildfire (Monnig and Byler 1992). 

10 ForPsl Heallh Conrems 

THE ROLE OF FIRE IN FOREST SUCCESSION 

Frequenl low-intensity fires maintain o/Jen-grown /Jine ecosystems 
by limiting the establishment and growth of shade-tolerant species (inner cycle). With fire 
removed from lite ecosystnn, dense stands of slwde-to/erant firs devi>lop that are highlly 
swce/Jtib/.e to insect and disease epidemics and high-intensit)' stand replacemn1t_firPs 
(outer lycle). 

PACIFIC DOUGLAS-FIR TYPE 
Douglas-fir forests of the Pacific slope (the westward side of the 
Cascade Range) are long-lived and extremely productive. Stands 
of Douglas-fir were typically regenerated about every 300 yea1·s 
by high-intensity stand-replacement wildfire. Harvesting on short 
rotations, intermediate cutting, continuous cropping of Douglas
fir on the same sites, and widespread planting of Douglas-fir on 
sites formerly occupied by other species are some of the factors 
associated with a significant increase in root disease damage in 
this type (Byler 1988). Tree mortality is severe on some sites, and 
productivity of stands is greatly reduced. Douglas-firs replanted 
immediately in areas with root disease problems a1·e quickly in
fected, and tree losses begin early in the rotation. 
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MAJOR FOREST COVER 1YPES 
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■ ■ ■ ■ 
Pacific In/Prior Wes/em Hlhite IAdge/Jole Pine !Anglea/- Loblolly- Upland Oaks and 
Douglas-fir Ponderosa Pine Slash Pine Shortkaf Oak-Pine Types 

Pinf Pine 
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I. 
LOBLOLLY-SHORTLEAF 
AND LONGLEAF-SLASH PINE TYPES 
Starting with planting programs in the l 930's, major changes 
have taken place in the distribution of pine species in the South. 
Loblolly and slash pines became established naturally on aban
doned farms. The two species were also extensively planted on 
marginal sites outside their natural range, including many sites 
formerly occupied by longleaf pine. 

Southern pine beetle, the most important forest insect pest in 
the South, was favored by the shift from the more resistant long
leaf pine to loblolly and slash pines, by the overall increase in 
susceptible host types and, in recent years, by o lder stand age 
and high stocking levels (Nettleton 1988). During recent years, 
southern pine beetle outbreaks have become more severe and 
damage has increased. The need for suppression to control spot 
infestations and minimize timber and other losses has increased. 

Wildernesses in some of the southern national forests have 
stands of older pine that are particularly susceptible to southern 
pine beetle. Some of these wildernesses provide habitat for the 
red-cockaded woodpecker, an endangered species. Suppression 
of southern pine beetle has been necessary to protect the pines 
on which this woodpecker depends. 

14 

Pine /()rest in Four Notch (Texas) infested with southern 
pine beetles (fJholo © R. Billings, Texas Forest Service). 

F()resl Health Concerns 

Fusiform rust disease was also favor!:!ck by the shift to the more 
susceptible loblolly and slash pines and the increase in area of 
susceptible host type (Di nus 1974). Spread of the rust was accel
erated by nursery and reforestation practices and by fire control, 
which increased the growth of oaks, the alternate host.for this 
rust fungus. Before widespread planting of pines in the l 930's, 
fusiform rust was a relatively unimportant part of loblolly and 
slash pine ecosystems. Today, it is the most costly disease in 
southern forests. Removal of rust-infected trees during thinning 
and planting operations has had some limited benefit in reduc
ing losses, and screening for rust resistance has shown promise. 

Impacts of southern pine beetle may continue to increase due to 
the abundance of host type, increasing stand age, and high stock
ing levels. Impacts of fusiform rust will probably continue to be 
serious for the foreseeable future. 

UPLAND OAKS AND OAK-PINE TYPES 
Successful fire control, chestnut blight, land use patterns, and 
past harvesting practices have greatly altered the composition 
and structure of the upland oak and oak-pine forest types. In ad
dition, drought and pest epidemics have resulted in widespread 
and sometimes severe decline of oaks. Much of the problem is 
occurring in stands where harvest or regeneration cuts are not 
planned for some time, or where recreation and wildlife oqjec
tives predominate. Concern about the future status of these 
stands is widespread among both forest managers and the public. 

Introduced Pests 

Introduced pests are a serious concern . Unlike native pests, intro
duced pests usually have few natural regulating factors in North 
American forest ecosystems. Some introduced pests have caused 
permanent, irreversible changes in forest ecosystems and contin
ue to spread and cause damage in new areas. Introduced pests 
have proven to be difficult and expensive to manage. As global 
trade and travel increase, the potential for new introductions of 
forest pests also increases. Preventing additional introductions of 
exotic pests to 1 orth America is a continuing concern for the 
governments of Canada, the United States, and Mexico. The 
strategies for dealing with introduced pests have to be very d iffer
en t from the strategies for native pests. 
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I T RO DUCED PESTS THAT ARE WELL ESTABLISH ED 
Examples of introduced forest pests that have become established 
in the United Sta tes are the European gypsy moth, balsam woolly 
adelgid, and the fungi causing white pine bliste r rust, Dutch e lm 
disease, beech bark disease, a nd chestnut bligh t. 

Euro,pean gypsy moth, the most serious pest o f oak fo rest types, 
was in troduced into Massachusetts in 1869. Favored by the la rge 
expanses of oaks and othe r host species in the Easte rn nited 
Sta tes and a re lative lack of natural enemies, it has since spread 
a nd become established in a ll or portions of 16 Northern and 
Mid-Atlantic States. The infestatio n has now reached into 
Michigan , onh Carolina, Ohio, Virginia, and West Virginia and 
continues expanding westward and southward a t a rate of about 
10 to 15 miles p er year. Landowners and forest managers in the 
path of the expanding infestation are expe rie ncing its e ffects for 
the first time. In a reas infested for the first time, o utbreaks tend 
to persist longer and cause defolia tion in several consecutive 
years. As a result, tree mo rtality can be heavy. Loss of trees affects 
wildlife habitat, aesthetics, wilde rness, recreation, and timber 
productivity. The European gypsy moth feeds on mo re than 300 
tree and other plant species, so its impact extends beyond oaks, 
which are one of its favorite foods. Suppressio n of outbreak pop
u lations is often necessa111 to protect h igh-value fo rests. Vast 

16 

Oaks around this house in Pennsylvania were dtfoliatnl by 
the European gy/JS)' moth (/Jhoto © I 992 NatP Baron). 

Forest Health Concerns 

GYPSY MOTH INFESTATION 

■ 
S11.srP/Jtible 
JorPsts 

■ 
/;'x tmt of general 
infestation (1990) 
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acreages of forest susceptible to European gypsy moth in the 
South, Midwest, Lake States, and West are not yet infested. 
Despite quarantine measures, isolated infestations are frequently 
found in these areas, the result of movement of infested outdoor 
equipment or other articles from inJested areas. Eradication 
treatments are applied wherever isolated infestations are found, 
for example in Georgia, Oregon, Utah, Washington, and 
Wisconsin. 

The balsam woolly adelgi,d, first discovered in Maine in 1908, now 
occurs widely in Canada and the United States. Jn recent de
cades, it has killed large numbers of Fraser fir in North Carolina 
(Witter and Ragenovich 1986). 

White pine blister rust, an introduced disease of pines, has severely 
affected most of the valuable western white pine and, to a lesser 
extent, the sugar pine resource. This disease was first discovered 
in ] 906 in New York State, and it subsequently spread through 
the range of eastern white pine, causing significant damage 
in some stands. The disease was found in western orth America 
for the first time in 1921 at Vancouver, British Columbia, and 
subsequently spread widely in the Western United States. White 
pine blister rust continues to spread to new areas. In 1990 the 
disease was found for the first time in New Mexico, where it now 
poses a serious threat co southwestern white pine. 

Dutch elm disease was first found in 1930 in Ohio. This disease 
now occurs throughout the United States. Large numbers of the 
valuable American elm have been killed, significantly a ltering 
many urban landscapes, and the disease continues to kill trees. 

Beech bark disease, first discovered in Canada, has spread from 
Maine through the Northeast since the 1930's and has now 
reached as far south as West Virginia (Houston 1987) . The 
disease results when bark attacked and altered by the introduced 
beech scale insect is invaded and killed by fungi. As the disease 
has spread, it has killed large numbers of American beech trees. 

Chestnut blight virtually eliminated the American chestnut as 
a dominant tree species in the eastern forests during the early 
1900's. American chestnuts were large, upper-canopy trees over 
100 feel in height. When the chestnuts were killed, they were 
replaced by other species, often oaks. Small chestnut trees still 
grow from living root systems, but the sprouts are usually de
stroyed within a short time by the blight. 

18 Foresl Health Concerns 

RECENTLY INTRODUCED PESTS 
Three new exotic forest pests have been discovered in orth 
Ame1ica during the past 2 years. lfsia.n gypsy moth, a serious pest 
of conifers and hardwoods in Asia, was discovered in Oregon, 
Washington, and British Columbia in 1991. This gypsy moth laid 
its eggs on the superstructure of cargo vessels while these vessels 
were in Russian ports. When the vessels reached North America 
the eggs hatched and larvae were carried by the wind into nearby 
forests. The successful eradication and survey effort cost the 
Federal and State governments $19 million in 1992. Additional 
funds were spent by public agencies in Canada to eradicate the 
pest there. 

The common European pine shoot beetle, an important pest of trees 
in Europe and Asia, was discovered in Ohio in 1992 and subse
quently in Indiana, Illinois, Michigan, New York, Ohio, and Penn
sylvania. A Federal quarantine was placed on infested counties to 
regulate movement of logs, lumber, nursery stock, and Christmas 
trees into other areas of the United States. The Eurasian poplar 
leaf rust was discovered in California, Oregon, and Washington in 
1992. 

RISK OF NEW INTRODUCTIO S 
Many forest pests that might adversely affect forests in this coun
try are known to occur in other parts of the world and have not 
been introduced into North America. With increasing interna
tional trade, including the possible importation of logs as well as 
wood products, tl1e risk of additional introductions will increase. 
Keeping these pests out is critical to protecting forest ecosystems 
in North America. 

Concerns about the potential for new introductions have greatly 
increased since 1990, when commercial interests proposed 
importing larch logs from Siberia. In 1991, at the request of the 
USDA Animal and Plant Health Inspection Service (APHIS), 
the Forest Service completed a pest risk assessment of importing 
Russian larch logs ( USDA Forest Service 1991) . The assessment 
found that any one of several forest pests in Russia could cause 
serious damage if introduced into the United States. Similar pro
posals were later received for log importations from New Zealand 
and Chile. The pest risk assessment completed for Tew Zealand 
logs also found pest~ of concern if Monterey pine logs were to 
be imported without appropriate quarantine measures (USDA 
Forest Service 1992). A pest risk assessment is underway for log 
importations from Chile. 
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The Urban- Wild.land Interface 

In recenL decades many people have chosen to build homes 
within forested lands, in what is termed the urban-wild/and inter
face. This trend has occurred throughouL rhe country and sign
ificant amounts of forest land have been affected. Both pest and 
wildfire problems have increased as a resu lt, and many of these 
forests can be maintained in a healthy condition only with great 
difficulty. 

Construction of roads and houses and installation of utili ties 
often results in direct injuq1 to tree roots, crowns, and boles. 
C hanged waler drainage patterns and soil compaction place addi
tional stress on trees. Trees ofLen die as a direct result of injury 
or are weakened and succumb to drought or attack by pests. 

In developed forests, individual trees take on added value and 
pest problems that might not be important in a typical forest 
situation demand a ttention. Where homes are a t risk, the poten· 
tial losses from forest fires are vastly increased and fire control 
takes on added impo rtance. 

O ak wilt d isease in Texas and Minnesota is an example of a pest 
problem in developed areas. When forested lands in these two 
States (where the problem is most critical) are developed for 
homesites, oak wilt disease is a lready present or becomes estab
lished when trees are wounded during construction . Thus, a 
disease that otherwise would be of re latively minor significance 
becomes very important because of" the high value attached lo 
the native oaks left on house lots. Control efforts are required 
because of the high value of the trees. 

In the last few years, drought and bark beetles have combined to 
kill large numbers of trees in Jeffrey pine stands in the Lake 
Tahoe Basin of California and Nevada. The dead trees add to the 
fire hazard and present difficulty in protecting properties. 

20 Forest Heal/It Co11rems 
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STRATEGIC GOALS & ACTIO S 

This section of the plan sets forth the Forest Service's strategic 
goals to protect forest health . Twelve ~tra tegic goals have been 
identified, a lo ng with appropriate 'ac~ions. Each goal is a state
ment of the ultimate desired condition. Each goal is supported 
by rationale statements that explain the basis for the goal and 
actions. 

The I 2 trategic goals add res planning, prevention, suppression, 
envimnmental analysis, pesticides, forest protection technology, 
forest health monitoring, forest health restoration, management 
of introduced forest pests, exclusion of exotic forest pests, inter
national cooperation in forest health protection, and public in
volvement. The first e ight goals are continued from the J 988 
Forest Health Strategic Plan. These goals, identified as "issues" in 
the 1988 plan, a re restated as goals, and rationale statements and 
actions for these goals have been revised . The strategic goals 
were developed by reviewing forest health concerns, the new and 
existing threats of introduced pests, and new Forest Service em
phasis on ecosystem management and an expanded interna tional 
forestry role. Actions a re iden tified to achieve each goal. Some of 
the action require further analysis and the consideration of alter
native procedures before they will be ready for implementation. 

Planning 

GOAL 
The ecological sign ificance of pesL~ a nd wildfire is 
considered in a ll forest resource manageme m 
plan ning processes. 

RATIO. ALE 
Failure to consider the ecological significance of pests and wild
fire can result in re ·ource managemen t objectives (including 
timber, wildlife, recreation, wilderness, and water) not being met 
and problems that arc difficult and expensive to correct. l ot 
co nside ring pests and wildfire in forest planning processes will 
re ult in overly optimistic assumptions about forest health and in 
the use of emergency measures that are usually expensive and 
do not provide a long-term solution. In the past, forest resource 
planning processes have focused on what will be done after a pest 
epidemic occurs, rather than on changing or avoiding eco ystem 
conditions that favor pest epidemics. 
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Ecological conditi ons favoring developmen t of pest epidemics 
and increased wildfire hazard a re best examined and addressed 
on an ecosystem scale; fragmen ted approaches will be less 
effective. In many cases, forest pest e pidemics and wildfire over
lap ownership boundaries, and management actions such as 
prescribed fire to restore and protect forest health may require 
coordina ted action among adjoining landowners. Fo rest pest and 
wildfire damage becomes more important as demands o n public 
and private fo rest lands increase. 

ACTIONS 
The following actions sho uld be taken to ensure that forest re
source management planning processes consider the ecological 
significa nce of pests and wildfire: 

24 

• Considerforest health in the 1995 Forest Seroice 
Resources Planning Act (RPA) Assessment and Program. 
During the RPA process consider th e ecological sig
nifi cance of native and introduced forest pests and 
wildfire, and the ir effects on fo rest health. 

• Consider the ecological significance of forest pests and 
wildfire, and their effects on forest health in developing 
Forest Seroice land management planning regulatiom and 
directives. During the revision process consider the 
ecological significance of na tive and introduced pests 
and wildfire, a nd the ir effects o n forest health. 

• Develop pest modeling and decision support 5ystems to 
assist land managers in making ecosystem management 
decisiom. Comple te d evelopmem o f pest damage 
models for major pests and pest complexes, and 
develop the capability to predict pest be havior in key 
ecosystems under various ecological conditions a nd 
to integrate this information with o the r considera
tions during fo rest resource planning p rocesses. 

• Ensure input by pest 5pecialists to interdisciplinary plan
ning teams during the next round of forest plan revisions. 
Strengthen Fo rest PesL Management's capabili ty to 
provide necessary input to the next round of plan 
revisions. 

• During planning processes, make greater use of historical 
data and case studies on the roles of drought, pests, and 
wildfire in ecosystems. Develop and implement mecha-

Strategic Goals and Actions 
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nisms for making information available to foresr. 
resource managers on th_e.historical roles of drought, 
pests, and wildfire. 

• Give appropriate can.sideration to forest health conditions 
and pests and wildfire in forest plan monitoring. Review 
forest plan monitoring guidelines and make any 
n eed ed changes. 

• Help emu re that native and introduced pests and wildfire 
are considered on private forest lands, urban a,·eas, and 
the urban-wild/and interface. Inco rporate fo rest 
health consideratio ns into the planning process for 
State forest resource plans, forest stewardship plans, 
and urban forestry plans. 

Prevention 

~ ~~;;'.;tibility to poss;, demased by appl}'ng a,,ail,· U able forest managemenL options. 

RAT IO 1ALE 
Many stands a re a t risk to pest damage because of high stocking 
d ensity, wrong sp ecies composition for the site, or failure to use 
available management measures. Many losses could be prevented 
and suppressio n costs red uced if management treatmen ts to 
reduce stocking cou ld be directed to immediate ly threatened 
stands. Much of this ac tivi ty \viii require additional funding and 
collective action ac ross resources, jurisdic tions, a nd ownerships. 
Pest and wildfire problems in the urban- wildland inte rface a re 
a sig nilicanL example of this n eed. 

ACTIONS 
The following actions sho uld be taken to facilitaLe application of 
p reventio n measures: 

• Include funding needs f01· pest risk rating and prevention 
planning in future budget requests. Determine funding 
needs to risk-ra te stands for bark beeLles, European 
gypsy moth , western spruce budwo rm, Douglas-fi r 
tussock moth, root d iseases, and fusiform rust. T he 
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regions would use the results of risk rating to 
pr ioritize stands and plan silvicultural treatments in 
those areas at immedia te risk. 

• Encourage use of resource management practices that 
prevent pest losses. Review cu rren t prevention needs 
and techno logy for major pests, conduct an econom
ic analysis to prioritize possible prevention activities, 
and develop and implement a strategy for optimizing 
use of existing programs for prevention to meet 
resource management objectives. 

• Assist States and private landowners in preventing pest 
damage and wildfire in the urban-wildland interface. 
With the State Foresters, develop and implement a 
joint strategy to optimize use of the Cooperative 
Forest Health, Cooperative Fire Protection, a nd 
Cooperative Forestry Programs to meet needs in 
the urban-wildland in terface. 

Experimental restoration plot on the Starkey Fo,-est in the 
Blue Mountains of Oregon. Douglas-fir and true firs dead 
from drought stress and 11 years of spruce worm infestations 
have been removed from the area on the right. Westem larches 
remain and will serve as seed trees. Ponderosa pines are 
being re/Jlanted. Douglas-fir and other trees in the riparian 
area to the left remain because they are not stressed as 
severely IJy the drought. 

Strategi.c Goals and Actions 

Suppression 

GOAL 
Pest suppressio n and fire c'on trol options and fund
ing continue to be availab_le to meet resource 
manageme nt objectives. 

RATIONALE 
Large areas of forests that are susceptible to pests and wildfire 
will continue to require a substantial suppression effort for the 
foreseeable future. 1eed for suppression of pests to protect 
non timber values, especially habitat for threatened and endan
gered species, probably will increase. Pest suppression in western 
ecosystems that have current or potential damage from drough t, 
certain pests, and wildfire can save surviving trees and extend the 
time available fo r orderly implementation of sihricultural mea
sures to restore these forests. 

Suppression of western spruce budworm on National Forest 
System lands should decrease over the next several decades as 
ecosystem management is emphasized and forest plans and 
resource management decisions give more consideration to the 
underlying ecological conditions that lead to outbreaks of native 
pests. Suppression needs for the European gypsy moth will 

I probably increase. 

Pest suppression decisions will continue to be strongly influenced 
by political considerations and land managers' perception of 
public acceptance. Credibility with congressional appropriation 
committees and the careful administration of pest suppression 
fu nding require accurate long-term estimates of suppression 
funding needs. 

ACTIONS 
The fo llmving actions should be taken to ensure the continued 
availability of suppression options and fund ing: 

• Improve accuracy of Iong-temz pest suppression need 
projections. Assess alternatives and implement appro
priate procedures for making long-term prqjcctions 
of pest suppression needs. One alternative should be 
similar to the method used for projecting fire control 
needs. T his activity should include State and other 
Federal cooperators. 
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• Maintain a reliable way of meeting emergeniy pest 
suppression.funding needs. Work wilh the Department 
of Agricu!Lure, tJ1e Office of ManagemenL and Bud
gel (0 M B), and the Congress to ensure tha t a ll 
parties are kept info rmed about Lh e administra tion 
and staLUs of suppressio n funding, incl uding the 
Emergency Pest Suppressio n Fund, and Lha t a 
re liable way of meeting suppressio n needs is main
Lained. 

• Increase researd1 and development of pest suppres
sion options. Prepare and impleme nt a plan for in
c reased research and d evelopment of a lte rnative 
methods fo r pest suppression. 

Environmental Analysis 

GOAL 
Program-level National Environmen tal Policy Act 
(NEPA) documents are available prior to major pest 
o utbreaks. 

RATIONALE 
Fo rest pest suppression activiLies require supponing environn1en
tal ana lyses. Conducting EPA analyses o n a planned basis avoids 
the high er cosLS incurred when these ana lyses a re do ne o n an 
emergency basis and would a llow for rapid responses (suppres
sio n) against low-level, but increasing popula tions of a threate n
ing pest. Pre para tion of program-level or broad-scale NEPA 
docurnenLS also facilitates early communicatio ns wiLl1 t he public. 

ACT ION 
T he following actio ns sho uld be taken to make program-level 
NEPA documen ts available and keep the m current: 
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• Prepare program-level or broad-scale NEPA documenta
tion in advance for potentially controversial pest manage
ment activities. Prepare and update p rogi-ammatic 
environmenta l impact statemen ts (EIS's) fo r majo r 
multiregional pests, which can be used as a ba is o r 
refe rence for preparatio n of site-specific EIS's, envi
ronmen tal assessmen ts, and forest plans. Th is activity 
sho uld include State and o the r Federal coopera to rs. 

Strategic Goals and Actions 

Pesticides 

COAL 
Environmentally acceptable pestic ides are available 
to protect forest values ctnd achieve resource manage-
mem obj ectives. · 

RATIONALE 
Because the demand for fo restry pest.ic icles is small in re la tio n to 
the overa ll market, commercia l producers of pesticides are re luc
ta nt to address forest protection needs fo r development and reg
istration of addi tional environmenta lly acceptable pesticides a nd 
behavioral chem icals. Further po tentia l exists Lo improve the ac
curacy of pesticide applications and the dep endability and effec
tiveness of biological pesticides. 

· se or pesticides will continue to be challenged , panicula rly 
whe n information o n e nvironmental impacts is lacking, o r sub
stantia l en vironmen ta! risks exist. A lack of studies on environ
mental impacts could threate n the continued use ofL11 e 
bio logical insectic ide Bacillus th11ringie11sis, the most widely used 
insecticide for protecting forests from defolia to rs. There is a con
tin uing need lO develop new, safe r pesticides for forest nursery 
soils. Methyl bromide, the most widely used soil fumigant, will 
soon be unavailable because of environmental concerns. Few 
pheromones and other behavio1,tl chemicals have been used op
erationally because o r a lack of da ta necessary to satisfy U.S. 
Ell\i ronmental Protection Agency's registratio n requiremenLs. 
T he mo unta in pine beetle pheromon e, which is used o pera
tiona lly to a ttract the insect to stands scl1eduled for harvest, is a 
successru I exception. 

ACT IO NS 
The following actions should be ta ken Lo ensure that enviro n
men ta lly accep1able pestic ides a re available to meet resource 
managem ent o bjectives. 

• Ensure that necessary data are available to assess envi
ronmental impacts of Bacillus thuringiens is and other 
key pesticides. Develop and implement a na tional plan 
Lo fill the environmenta l data gaps on Bacillus 
llwringiensis a nd othe r key pesticides, including 
effects on non target insects. 
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• Obtain registration of pheromones and other behav
ioral chemicals. Develop and implement a national 
strategy to complete research and testing needed to 
satisfy regislralion requirements for pheromones 
and other behavioral chemicals. 

• Increase the availability and effectiveness of micro-
bial pesticides and pheromones. Develop and 
implement a national plan to increase research, 
development, and applicalion of microbial pesticides 
and pheromones and continue to encourage com
mercial production of GYPCHEK. 

• Find alternatives to methyl bromide for fumigating 
forest nursery soils. Develop and implement a 
national strategy to find alternatives lo methyl 
bromide. 

Forest Protection Technology 

GOAL 
Effective, economical, and environmentally accept
able forest protection technologies are available to 
meet forest resource management objectives. 

RATIO ALE 
A significant time lag sometimes exists for movemenl of new tech
nologies from research to operational use. There is a continuing 
need for development and evaluation of new, more environmen
tally acceptable integraled pest management tech nologies, such 
as classic biological control methods. 

The beneficial effects of insects and diseases in forest ecosystems 
and the implications of new uses of forest management methods 
(particularly reduced use of clearcutting and wider use of 
other silvicultural regeneration methods in ecosystem manage
ment) need further study. Developmenl of the ability to make 
lo ng-range forecasts of large-scale pest epidem ics would improve 
planning and preparation. 

30 Stral.egi.c Goals and Actions 
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ACTIO S 
The following actions should be takerr to enhance scientific un
derstanding, development, and application of forest protection 
technologies: · 

• Ensure that the latest integrated pest managenu;nt technol
ogy is made available to forest managers. Assess whether 
the latest technology is reaching forest managers and 
make appropriate recommendations. Develop 
and implement appropriate mechanisms for implem
entation of technology, where mechanisms are 
lacking. 

• Accelerate the develO'j}ment and application of new inte
grated pest management technologies for major pests. Plan 
and implement projects lo accelerate developmenl 
and application of new technologies for major pests, 
for example, gypsy moth, western spruce budworm, 
Douglas-fir tussock moth, mountain pine beetle, 
fungi causing root diseases, and other major pests. 

• Make increased use of environmentally benign pest man
agement technologies including classic biological control, 
conservation, and augmentation of native natural 

Pheromone traps are used to detect, monitor, and assess insect 
populations. This trap allracts western spruce IJUdwonn. 
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controls, and use of resistant varieties of trees. Develo p 
and implement appropria te plans and projects to 
inc rease research , development, a nd applicatio n of 
biologically based pest manageme nt stra tegies. 
Cooperation with other coumries and oth er SDA 
agencies, and participa tio n in the USDA fn teragency 
Biological Control Initiative will be explored. 

• Develop technology to evaluate the impacts of vegetation 
management practices and pests 0 11 f orest health and 
resource values. Explore opportunities to increase 
research to d evelop procedures fo r evalua ting the im
pactS of management praCLices and pests on fores t 
health and resource management o~jectives. 
Research will in clude the impacts of uneven-aged 
stands on forest ma nageme nt and the ernluation of 
impacts on nontimber resources. An inte rdiscipli
na ry approach will be used. 

• Increase knowledge of the role of forest insect pests, other 
arthropods, and microorganisms in ecosystems in relation 
to f orest health. Expand research programs to include 
the ecological ro k of forest insect pests, other anh ro
pods, and microorganisms a nd the ir beneficia l influ
e nces on forest health. 

• Evaluate altem ative silvicultural methods and har7,1esfing 
systems for ecosystem management that reduce the impacts 
of drought, pests, and wildfire and promote forest health. 
Support research and development of ha rvesting 
technologies and siJvicultura l regeneration methods 
and inte rmedia te treatments such as thinning fo r 
reducing d rought, pest, a nd wildfi re impacts. An 
inte rdisciplina ry approach will be used. 

• Provide long-range f orecasting of pest ep idemics. Support 
develo pment of a long-range fo recasting capabi li ty 
for la rge-scale pest epide mics in the maj or forest 
ecosystems. The technology wo uld be based on the 
h isto1y of la rge-scale pest epide mics and on past, 
curre nt, and expected future ecosystem cond itions. 
Long-range forecasts will improve na tional planning 
and prepara1io n . 

Strategi,c Goals and Actions 

Forest Health Monitoring 

GOAL 
A Forest Health Monitoring Program is eventua lly 
established .n.ationwide,,a ·nd provides information on 
forest condruon and tre nds for formulation o f 
na tional policy. 

RAT IONALE 
Large-scale, subtle cha nges in forests, such as those tha t mig ht be 
caused by atmospheric deposition, soil nutrien t loss, glo bal warm
ing, and some pests, are difficult to de tect and could easily be 
overlooked un til serious o r irreversible. Monitoring of fo rests co 
describe the ir condition and iden tif), changes tha t. are occur ring 
provides a factual basis for p ublic policy and private ownership 
decisions. 

The Fo rest Se rvice, in pa rtnership with the U.S. Envi ronmental 
Protection Agency (EPA) and the State Fo resters. has impleme nt
ed the Forest H ealth Monitoring Program in 12 Easte rn Sta tes 
and 2 Western States since 1990. T he p rogram pa rticipants a re 
technically capable of expanding the p rogram na tionwide over 
the next few years. This program has already produced data 
showing that a much-feared regio nal dec line of sugar maples is 
not occurring. Similar natio nal monito ring p rograms a re well 

' established in Canada and over 30 European countries, offering 
the opportunity tO compare fo rest health t rends across th e 
Northern He misphere. 

ACT IONS 
The fo llowing actions sho uld be taken to continue imple men ta
tion of the Forest Health Mo nito ring Program: 

• Co11ti11uejoi11t implementatio11 of the Forest Health 
M onitoring Program. In coopera tion with the State 
Foresters, other Federal land management agencies, 
a nd tb e EPA's Environmental Monitoring and Asses
sment Program (EMAP), continue joint implementa
tion of Lhe Forest Health Mo nitoring Program as 
funds become available, \\~th the goal of ful l imple
mentatio n nationwide. Establish a national steering 
committee for th e Forest Health Mo nitoring Pro
gram and cany out the other recommendations re
sulting from the na tional review conducted in 1992. 
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• Make appropriate improvements in forest health monitor
ing and increase coordination with Canada, Mexico, and 
European counhies. In cooperation with the State 
Foresters, continue to enhance the monitoring pro
gram as new indicators are developed. Coordinate 
with existing Canadian and European monitoring 
programs and work to d evelop others. 

Forest Health Restoration 

COAL 
Those fo rests that have sufTered recent se\'erc mo rtali

ty from d rough t, pe ts, and wild fi re a rc eventually 
re ta red to susta inable and p roductive conditio n, 
and other forests highly susceptible to this same kind 
of event are treated to avert similar damage. 

RATIO ALE 
Fire control and other management practice in the past have 
greatly altered the character of the Nation's forests and in many 
cases have created conditions highly susceptible to drought, 
pests, and wildfire. A combination of an extended drought, pest 
epidemics, and wildfire has recently bro ught attentio n to the 
fragility of we tern forest ecosystems and the need for fuwre 
management to be more sensitive to the ecology of' these fo rest5. 
Even though the same or similar conditions exist throughout 
much of the Intermountain West and California, restoration 
strategies have not been developed except for a few limited areas, 
and it has not been possible to formulate a well-coordinated bud
get proposal. There will be a strong te ndency to focus restoration 
efforts on ly on those fore ts where damage has already occurred, 
rather than on similar forests where the same underlying condi
tions exist and actions taken now could avert future damage. 

Many forests probably will not restore themselves in a timely man
ner and thus would benefit from active management. However, 
active restoratio n still would require several decades. Where eco
nomically justified, pest suppression can be an approp,;ate mea
sure to ave stands until silvicultural practices can be applied. 

Because restoration sLrategies will involve manipulation of vegeta
tion as well as other management measures, they may be contra-
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versial and require strong public involvement e ffo rts. Forest 
health problems overlap ownership boundaries, and coordinated 
aCLion will be most eITectivc. Constraints' on use of appropriations 
have slowed restoration efforts. Budget ~upport for re ·toration 
will be difficult to sustain if the serious tree mortality in the West 
subsides. 

ACTIONS 
The following actions should be taken to meet forest health 
1-estoration needs: 

• lndude funding needs for restoration in future budget 
requests. Formulate a long-term restoration budget 
including establishment of priorities to ensure action 
is take n to achieve the most good. Ou tline long-term 
restoration trategies on which budget estimate 
would be based , with priorities based on resource 
condition. management objecti\'es, resource \·alues, 
and economic efficienC)'· 

• Seek legislative or adminish·ative relief lo allow flexibility 
in use of appm·priations w meet restoration needs. 
Prepare legisla tive proposals for con ideration. 

Management of 
Introduced Forest Pests 

COAL 
Plans and capabilities exist to limit spread o r eradi
cate new introductions of exotic forest pel>IJ) and to 
minimize ecosystem disruption fro m pests tha t have 
already been introduced o r ma> be in troduced in 
the future. 

RATIONALE 
Large numbers of exotic f01-e t pest haYe been introduced to 
North America, and new species continue to a rrive. Three new 
serious exotic forest pe ts were discovered in the United State 
in the last 2 years. Addi tional introductions a re likely, and little 
prior national planning has gone into appropria te survey and 
eradication strategies for respo nse to introductions of new forest 
pests. By the time they arc di covered, many newl)' introduced 
pests have pread too widely for successful eradication (fo r exam-
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ple, the common European pine shoot beetle had already spread 
to six States before it was discovered in 1992) . Often, technology 
to respond to exotic pests has not been available, so that extrao1-
dinary research and technology development efforts are usually 
necessary for new pests. 

In troduced pests are usually more difficult and expensive to con
trol th an native pests because they lack natural enemies. They 
often are much more damaging here than in their places of 
origin and they can disrupt ecosystems to such an extent that 
reversal of the process or restoring the ecosystem to its previous 
conditio n may be impossible. 

Pests that are already established continue to require manage
ment efforts. Eradication of isolated infestations of the European 
gypsy moth and slowing the advancing front saves the long-term 
costs of suppression and allows forest managers more time to 
plan appropriate responses. 

ACTIONS 
The following actions will be taken to respond to the tlueat of 
introduced forest pests: 
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• Provide resource managers with ·infomuition on the 
impacts that introduced pests have had on our forest 
ecosystems. Review the behavior and effects of intro
duced pests in our forest ecosystems, and identify 
any appropriate restoration or mitigation measures 
available for forest managers. 

• Develop a database on introduced pests and look for 
historical patterns of introductions of pests into the United 
States. Review the frequency, origin, and pathways 
for historical introductions to the United States, and 
subsequent rates of spread through forests in this 
country for dues to use in developing strategies for 
response when new introductions occur. In coopera
tion with the USDA Animal and Plant Health 
Inspection Service (APHIS), use this database to 
plan responses to new introductio ns. 

• Work with APHIS to develop a national stra tegy for 
response to forest pest introductions. With APHIS, 
develop a national strategy that outlines approaches 
and capacities to detect and respond to new intro
ductions. This will involve a review of the most 

Strategi,c Goals and Actions 

da11gerous exotic forest pests. including the biology 
and ecology of the pests illlli their natural enemies 
in their native countrie~, possible modes of introduc
tion, risk of establishment in the United States, 
available information on survey and control, re
search and technology development needs, _and need 
for enhanced surveys in the United States for early 
detection. The successful cooperative project led by 
APHIS in 1992 to eradicate Asian gypsy moth in 
Oregon and Washington is an excellent model on 
which to base a national stratcb'Y· 

• Serve on APHIS emergency ma11agement teams for forest 
pests. When a new pest in troduction is d iscovered, 
APHTS convenes a team Lo plan for surveys, impact 
assessments, control options, and quarantine 
requirements. The Forest Service will continue to 

provide technical support o n emergency teams. 

• ln cooperation with APHIS, continue measures to slow 
the establishment of European gypsy moth in new areas, 
and take appropriate action against any additional 
infestationsoftheAsian gypsy moth. Continue support 
for eradication of isolated infestations of the 
European gypsy moth in the Midwest, South, and 
West, and fo r a large-sca le, multiyear pilot prqject 
in North Carolina, Virginia, West Virginia, and 
Michigan to evaluate the operational and technical 
feasibility of slowing the spread of European gypsy 
moth along its advancing front. 

• Cooperate with APHIS 011 survey and impact evaluation 
of the recently discovered common European pine shoot 
beetle. Continue support for efforts led by APHIS to 
determine the natio nwide extent of the infestation. 
host preferences, biology, control options, and 
damage potential. 

• Continue to support pilot tests and impact assessments 
for inh·oduced pests. Continue support for pilot 
control tests and special management initiatives for 
introduced pests, for example, hemlock woolly 
adelgid and the fungi causing dogwood anthracnose 
and Port-Orford-cedar root disease. Continue to 
su pport white pine blister rnst screening programs. 
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Exclusion of Exotic Forest Pests 

COAL 
Plans and policies are developed and applied to 
prevent additional forest pest introductions into 
the United States. 

RATIONALE 
The best defense against exotic pests is exclusion . There are 
many potentially serious forest pests in o the1· temperate and bore
al forest ecosystems of the world that have not yet reached North 
America. However, with increasi ng international commerce, the 
potentia l for new int roductions increases. 

The USDA Animal and Plant Health Inspection Service (APHIS), 
which is responsible for enforcing Federal plam quarantine laws, 
frequently intercepts exotic forest pests at ports of entry. 
However, at present, the United States is one of the few major 
countries in the world without general quarantine regulations 
for unprocessed wood and U.S. business concerns have recently 
proposed imponing whole logs. A~ a basis for AP HIS quarantine 
action, the Forest Sen ~ce has compleLCd pest risk assessments 
for the importation of logs from Russia and New Zealand and is 
preparing an assessment fo r Chilean logs. APHIS is preparing 
gene ral regulations for the importation of all unprocessed wood 
product~. Although quarantine 1·egulations and enforcement 
against forest pests a re being strengthened, the potential for new 
introduct.ions will always exist. 

ACTrONS 
The following actions will be taken to prevent additional intro
duction of exotic pests: 
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• Develop and implement with APHIS a sh·ategy to work 
with foreign countries to control pest out b,·eahs around 
a,·eas of storage or loading of goods in intemational trade 
to reduce potential for movement of exotic forest pests to 
the United States. With APT-IIS, Agricultu1·e Canada, 
ForeStl)' Canada, and Sanidad Foresta! (Mexico), 
develop and implement a strateg)' for ensuring that 
commodities, ships, and containers bound for North 
America are not infested with exotic forest pests 
before leaving the port of origin . Starting in Russia 
a t the pons infested by the Asian gypsy moth, Forest 
Service, APHJS, and Canadian specialists work with 
fore ign countries to establish survey and control 
procedures at the point of pest origin. 

Strategic Goals and Actions 

• Develop pest risk assessments. Con tinue to support 
APHlS regulator)' actio11s by preparing pest risk 
assessments for unprocessed wood impons. Prepare 
other risk assessments as appropriate, for example, 
a risk assessment for shipping containers used in 
international trade that could be a means of exotic 
pest transfer. 

• Participate on APHIS's interagenly advis0t)' group to 
develop general quarantine regulations for wood aud wood 
products. Support the APHIS effort to establish prohi
bitions or restrictions on th e importation of logs and 
other unprocessed wood, hitherto unregulated. 

• Together with APHIS worh with Canada and Mexico to 
harmonize North American quarantine measures against 
exotic forest pests. With APHIS, ForeSll)' Canada, 
Agricul Lu re Canada, and San iclad Foresta! (Mexico), 
wo1·k to ensure that quarantine regulations of the 
three coun tries are equivalent and provide adequate 
protection from forest pesL~ exotic to North America. 
T hrough the Working Croup on Forest Insects and 
Diseases of the North American Forest,)' Commission, 
Food and Agriculture Organization of the United 
Nations (F'AO), assist Mexico to develop adequate 
safeguards against exotic pests. 

International Cooperation in Forest 
Health Protection 

~ 
COAL 
Forest health is recognized as a problem requiring 
international cooperation, common interests are 
identified with other countries, and long-term rela• 
tionships are developed to maintain and protect 
forest health worldwide. 

RATIONALE 
Protecting and restoring forest health is a common in terest of all 
na tio ns and cooperation and exchanges are muLUally beneficial. 
Internatio nal coalitions t.o address mutual problems in forest 
health a re forming. The threat of exotic forest pests to the 
United States and, simila rly, the threat forest pests native to the 
United States pose for other countries, are of mutual concern. 
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Cooperative working re lationships have already been established 
with Brazil, Canada, Chile, China, Kenya, Mexico, New Zealand , 
and Russia. 

The United Sr.ates has integrated pest management technologies 
that could be useful in other countries, particula rly technologies 
in remote sensing, pest modeling, an d decisio n support systems. 
Other countries are advanced beyond the U nited States in some 
integrated pest management technologies, particularly in classi
cal biological control. Some d eveloping countr ies need help in 
establishing basic survey an d control programs. 

ACTIONS 
The following actio ns will be taken to improve international 
cooperation in forest health: 
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• Strengthen international cooperation in operational 
technologies for management of insects and diseases. 
With inte rnational agencies such as 1.he Food and 
Agriculture Organization of the United Natio ns 
(FAO) continue to encourage long-te rm re lation
sh ips with other countries. 

• -Provide t.echnical assistance to developing countries to 
strengthen their program capabilities. With in ternational 
agencies such as the FAO, wo rk with developing 
countries to strengthen their operational survey and 
control capabilities. 

• Strengthen international cooperation and scientific 
exchanges to enhance research capabilities for protecting 
forest health. Continue to promote long-te rm 
relationships with other countries. 

• Increase cooperative interactions with other countries to 
develop a knowledge base onforeign pests that are likely 
to be introduced to North America. Establish coopera
tive re lationships with other countries to develop 
a database of foreign pests that might be introduced 
to this country. 

Strategic Goal.s and Aciions 

Public Involvement 

GOAL 
The public is informed abq ULcurrent forest health 
conditions and the role,o(pests and wildfire in forest 
ecosystems, and accepts and supports measures need-
ed to restore and protect forests. 

RATIONALE 
Pest epidemics, wildfire, and other disturbances are among the 
most significant ecological factors affecting forest ecosystems, yet 
their roles in forest ecosystem dynarnics usually receive little a tte n
tion until afte1-serious problems exist. T hen, harvesting, pre
scribed fire, and other management practices necessary to correct 
or prevem conditions favorable to pest outbreaks and wildfire 
often elicit strong negative public reactions. Public involvement is 
highly desirable and needs to be fostered. 

T he Forest Service has been in a reactive mode with respect to pro
viding information on fo rest health cond itions and issues. In the 
absence of information provided by the Forest Service, various 
media sources haYe, at t imes, provided incomplete informatio n to 
the public on forest health conditions a nd issues. 

ACTIONS 
• The following actions will be taken LO increase the involvement of 

the public in forest health issues: 

• Encourage an active role by the public in considering 
resource management altematives for forests threate11ed 
by pests a,1d wildfire. Develop and implement mea
sures to facilitate greate r public involvement in 
planning processes. These measures sh ould empha
size that the Fo rest Service intends to make forest 
health conside1-ations an integral pan of considering 
a lte rnatives for resource management and that the 
public has an active role in this planning process. 

• Provide timely and accurate infonnati.011 on forest health 
issues and conditions to the public. Develop a forest 
health comm un ications plan to faci li tate early, accu
rate information dissemination on forest health issues 
and conditions, and encourage public involvement. 

• Initiate an annual forest health report. Prepare an 
annual national report on effects of pests and wild
fire on achieving resource management objectives, 
and what corrective measures are being carried out. 
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IMPLEMENTATION 

,· 

These actions require national leadership and coordination by 
the Forest Service. They will meet na~i<;mal responsibili ties, 
strengthen program capabilities, and enable Forest Service field 
units and others to meet resource management responsibilities. 

Implementation of some of the actions in this plan will !·equire 
coordination with other Federal agencies. Necessary coordina
tion mechanisms are in place. Forest Pest Management and Fire 
and Aviation Management have established coordination mecha
nisms with other Federal agencies for forest health protection 
and forest fire protectio n. Mechanisms arc also established for 
cooperation with APHIS for strengthening pest quarantine mea
sures. The Forest Health Monitoring Program is a cooperative 
effort with the U.S. Environmental Protection Agency. 

The actions to be taken under this p lan will benefit the States and 
private landowners through existing Forest Service partnerships 
and cooperative programs. T he Forest Service, through partner
ships and cooperative programs, provides technical and financial 
assistance to States. Cooperative programs include the Cooper
ative Forest Health Program, Cooperative Fire Protection 
Program, Forest Health Monitoring Program, Forest Stewardship 
Program, and Urban and Community Forestry Assistance Pro
gram. State Foresters have staffs of specialists in each of these 
programs who work with and assist private landowners. 

The Forest Service will develop an implementation plan to carry 
out the actions in this plan. State and Private Forestry, Forest 
Service Research, 1ational Forest System, Administration, 
Programs and Legislation, and Public Affairs Office staffs will par
ticipate in developing the plan and carrying out the actions. 

Healthy Forests for America's Future-A Strategi.c Plan 43 



l 
I 

I: 

44 

LITERATURE CITED 

Alexander, M.E.; Hawkswonh, f.G. 1975. Wildland fi res and 
dwarf mistlewes: A literawre review. o..f ecology and prescri bed 
burning. Gen. Tech. Rep. RM-14. Fort Collins, CO: U.S. 
Department of Agriculture, Forest Se;-vice, Rocky Mountain 
Forest and Range Experiment Station. 12 p. 

Berryman, A.A. J 982. Population dynamics of bark bee tles. In : 
Mitton, J.B.; Sturgeon, K.B., eds. Bark beetles in North American 
conifers. Austin , TX: Universi ty of Texas Press: 264-314. 

Blais,J.R. 1985. The spruce budworm and the forest. fn: 
Saunders, CJ; Stark, R.W.; Mullins, EJ.; Murphy,]., eels. Recent 
advances in spruce buclworms research. Proceedings, CANUSA 
Spruce Budworms Research Symposium; 1984 Sept. 16-20; 
Bangor, ME. Ottawa, ON: Canadian Forestry Service: 135-136. 

Byler, J.W. 1988. Root diseases in western forests. In: Forest 
health through silvicultu re and integrated pest management: sup
porting appendies. Washington, DC: U.S. Department of 
Agriculwre, Forest Service: El-El 7. 

Cobb, F.W.; Stark, R.W. 1970. Decline and mortality of smog
injured ponderosa pine.J ournal of Forestry 68:1 47-149. 

Din us, RJ. 1974. Knowledge about natural ecosystems as a guide 
to disease control in managed forests. In: Proceedi ngs, 66th 
annual meeting of the American Phytopathological Society; 1974 
August 12; Vancouver, BC. St. Paul, MN: The American 
Phytopathological Society: 186-190. 

Eyre, F.H., eel. 1980. Forest cover types of the United States and 
Canada. Washington, DC: Society of American Foresters. 148 p. 

Fleming, R.A. 1985. How should one view the hiswrical role of 
spruce budworm outbreaks? In: Saunders, CJ ; Stark, R.W.; 
Mullins, EJ.; Murphy, ]., eds. Recent advances in spruce bud
worms research. Proceedings, CANUSA Spruce Budworms 
Research Symposium; 1984· Sept. 16-20; Bangor, ME. Ottawa, ON: 
Canadian Forestry Service: 136-137. 

Harvey, G.T. 1985. The taxonomy of the con iferophagous 
Choristoneura (Lepidoptera: Tonricidae) : a review. fn : Saunders, 
CJ ; Stark, R.W.; Mullins, EJ.; Murphy,]., eds. Recent advances in 
spruce budwonns research . Proceedings, CANUSA Spruce 
Budworms Research Symposium; 1984 Sept. 16-20; Bangor, ME. 
Ottawa, 0 : Canadian Forestry Service: 16-48. 

H ealthy Forests for America 's Futitre--A Strategic Plan 45 



I 
I 

Hawksworth, F.C. l 958. RaLe of spread and intensification of 
dwarf mistletoe in young lodgepole pine stands. Journal of 
Forestry 56:404-407. 

Hawkswonh, F.G. l 961. Dwarf mistletoes of ponderosa pine. In: 
Recent advances in botan>'- University of Toronto Press: 1537-
1541. 

Hawkswonh, F.G; Weins, D. 1972. Biology and classification of 
the clwarfmisLletoes (Arceuthobium). Agric. Handbk. 401. 
Washington, DC: U.S. Deparu11ent of Agriculture, Forest Service. 
234 p. 

Heinselman, M.L. 1978. Fire intensity and frequency as factors in 
the distribution and structure of northern ecosystems. In: 
Proceedings of conference on fire regimes and ecosystem proper
ties. Gen. Tech. Rep. WO-26. Washington, DC: U.S. Department 
of Agriculture, Forest Service: 7-57. 

Houston, D.R. 1987. Forest tree declines of past and present: 
current understanding. Canadian Journal of Plant Pathology 9: 
349-360. 

Leopold, A. 1949. A Sand County almanac and sketches here 
and there. New York: Oxford University Press. 226 p. 

Miller, P.L. 1973. Oxidant-induced community change in a 
mixed conifer fo rest. In : Advances in Chemistry Series 122, Air 
pollution damage to vegetation. Washington, DC: American 
Chemical Society: 101-11 7. 

Millers, I.; Shriner, D.S.; Rizzo, D. 1989. H istory of hardwood 
decline in the eastern United States. Gen. Tech. Rep. NE-l 26. 
Broomall, PA: U.S. Department of Agriculture, Forest Service, 
Northeastern Forest Experiment Station. 75 p. 

Monnig, E.; Byler, .J. 1992. Forest health and ecological integrity 
in the Northern Rockies. FPM Report 92-7. Rl-92-32. Missoula, 
MT: U.S. DeparLrnent of Agriculture, Forest Service, Northern 
Region. 18 p. 

Mutch, R.W. 1992. Sustaining forest health to benefi t people, 
property, and natural resources. Paper presented at the Fire 
Working Croup Technical Session, Society of American 
Foresters' National Convention. 1992 October 25-28. 

46 

Nettleton , W.A. 1988. Southern pine beetle. In: Forest healtl1 
through silviculturc and integrated pe.s-L management: supporting 
apppenclices. Washington, DC: U.S! Departrnent of Agriculture, 
Forest Service: D l-D20. · 

U.S. Department of Agriculture, Forest Service. 1991. Pest risk 
assessment of the importation of larch from Siberia anci the 
Soviet Far East. Misc. Pub!. 1495. Washington, DC. 

U.S. Department of Agriculture, Forest Sen~ce. 1992. Pest r isk 
assessment of the importation of Pinus radiata and Douglas-fir 
logs from New Zealand. Misc. Publ. 1508. Washington, DC. 

Wickman, B.E. 1992. Forest health in the Blue Mountains: tl1e 
influence of insects and d isease. Gen. Tech. Rep. PNv\l-CTR-295. 
Portland, O R: U.S. Department of Agriculture, Forest Service, 
Pacific 1orthwest Research Station . . 15 p. 

Wilson, R. 1991. Opening remarks. Proceedings, Californ ia Pest 
Council Annual Meeting: 2-4. 

Witter,J.A.; Ragenovich, I. R. 1986. Regeneration of Fraser fir at 
Mt. Mitchell, North Carolina, after depredations by the balsam 
woolly aclelgid. Forest Science 32:585-594. 

Healthy Foresls f or Ame1ica s Ft1tu re-A Strat.egic Plan 47 



48 

- --- ------ ----------------

APPE DIX O E 

Glossary 

A.BIOTIC DISEASES 
Diseases caused b)' cnvirn11mental c.onditions or facwrs such as 
aLmospheric dcpo!>ilion and pollul'ion, nuLricnL imbalance, 
adverse Lcmpe ratures, lightning, soil compaction, and noodi11g. 

BIOTIC DI EASE 
Diseases caused by paLhogens. 

ECOSYSTEM MANA GEM Ei\'T 
Ecosystem managemenL is the operaLing philosophy of the Forest 
Service for stewardship of lancb and re~ourccs to achie,·e environ
mentally sound multipk-use management of the National ForcsL 
System. Ecosystem management meam using an ecological 
approach LO achieve the multi ple-use management of national 
fo resLS and grassla nds by blending the needs o f people and L'l1\~

ronniental \'alues in such a way that these lands reprl'~ent di\'en,e. 
healthy, productive, and sustainable ecosystems. 

EXOTIC FOREST PESTS 
Those forcs L pesL~ not native to the orth Aml·rican contine11 L 

FOREST PESTS 
l nscclS and related organisms and pathogens that damage trees 
and ha,·e the potential to be detrimental to ecosystem integrity or 
to achievement of resource management objec tives. Many organ
isms. though detrimental to indi,;dual trees. do not necessarily 
ha\'e serious cITecL~ on the health of the forest. 

INTEGRATED PEST :-.IA:-.:AGDIENT 
Decision-making and actio n process incorporating biological, 
economic. and environmental c\'aluaLion of pc~t-ho,t ~ystcm, to 

manage pcs1 populations. 

I~T ROD L'CED FOREST PEST . 
Exotic pests chat have become established 0 11 the North 
Amedcan continent. 

PATHOGENS 
Biotic agents capable or cau ing di ea e, usually para,itic fungi, 
bacteria, viruses, and other microorganisms, and parasitic seed 
plants (e.g., mistletoes) but nol in ecL-; and related organism,. 
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APPENDIX TWO 

Additional Reading 

Those who would like LO read further on f01-e I health and relat
t·d topics ma}' want 10 start \\ith some qfthe fo llowing sources: 

Basker.-illc, G.L. 1975. Spruce budwof·m: super silviculturisl. 
Forestry Chronicle 51: 138-1 10. 

Byler,J.W.; Zimn1cr-CroH:, S. 1991. A forest health perspccti,·e 
on interior Dougla~-fir management. In: Proceedings of sympo
sium on interior Douglas-fir the species and its management. 

pokanc, WA: Pull man , WA: Washing10n State Un i,·ersity, 
DcpanmenL of :-.latural Resource Sciences and Cooperative 
Extension: 103-108 
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APPENDIX THREE 

,,. 

Development of This Plan 

This strategic plan was developed under the direction of 
the Forest Health Steering Commi_tt~ and the Ecosystem 
Management Task Team on Forest.Health. 

FOREST HEALTH STEERING COMMITTEE 

James C. Space, Ow.ir 
Director, SDA Forest Service, Forest Pest Management 

Lawrence Bembry 
Director, USDA Forest Service, Resource Program 
and Assessmen t 

j ohn H. Cashwell 
State Forester, Maine 

Thomas A . Dupree 
State Forester, Rhode Island 

Ari Caffery 
USDA Forest Service, Land Management Planning 

David L. Hessel 
Director, USDA Forest Service, T imber Management 

Stanley L. Krugman 
Direc tor, USDA Forest Service, 
Forest Managemen t Research 

Robert Mangold 
USDA Forest Service, Cooperative Forestry 

Thomas A. Snellgmve 
USDA Forest Service, 
Forest Products and Harvesting Research 

William T. Sommers 
Director, USDA Forest Se,vice, 
f orest Fire and Atmospheric Science Research 

J ames L. Stewart 
Director, USDA Forest Service, 
Forest Insect and Disease Research 

Robert M . Williamson 
Director, USDA Forest Service, Range Managemelll 
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FOREST H EALTH TASK TEAM 

Gene Lessard, Chair 
USDA Fo rest Service, Forest Pest Manageme nt 

Dave Struble 
State Entomologist, Maine Forest Service 

Mel Bellinger 
USDA Fo rest Service, Sta te and Private ForcSll) ' 

J im Caplan 
USDA Forest. Service, Ecosystem .Management 
(now, Director of the Public Affairs O ffi ce) 

Robert Bridges 
USDA Forest Service, Forest Insect and Disease Research 

Linda Feldman 
USDA Forest Service, Public Affairs Office 

Jim Howard 
USDA Forest Se rvice, Forest Products and Harvesting Research 

Anne Huebner 
SDA Forest Se rvice, Land Management Planning 

George Mat.ejlw 
SDA forest Se rvice, Legisla tive Affairs 

Dennis Murphy 
SDA Forest Se rvice, Timber Nla nagemcnt 

Jerry Williams 
USDA Forest Se rvice, Fire and Aviation Managemen t 

Thomas A. Dupree, jolm H. Cashwell, and Dave Sb·uble 
represented the National Associatio n of State Fo resters during 
developmen t o f this strategic plan. 
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APPENDIX FOUR 

Accomplishments Under the 1988 
Forest Health Strategic Plan 
Eigh L strategic issues were iden tifi ed in I he 1988 Forest Heal th 
Stra tegic Plan. Some of the mos t sig1,i:ificant accomplishments 
since 1988 addressing these issues-arc described be low: 

PLAJ\!NTNG 
Tree mo rtality and growth loss caused by pests are now consid
ered within g rowth a nd yie ld mode ls for severa l forest a reas. This 
capabili ty is available for use during the next National Forest 
System land management planning cycle . 

Forest Pest Management regional offices were decentra lized a nd 
additio nal staff me mbers were added as part of a na tional effort 
to make Fo rest Pest fanageme nt specia lists mo re available to re
source managers and strengthen pest preventio n throug h in
volvement in forest p lan d evelopment a nd imple me ntation. 
Be tween the end of 1987 and e ncl of 1990, the number of Forest 
Pest Management fi eld offices was increased fro m 8 to 18, and 27 
new pe rmane nt positions were established na tionwide. The addi
tional staff members, combined with moving existing regio nal of
fi ce staff to fi e ld offi ces, resulted in a shift fro m a majo rity of pest 
management specia lists be ing located in headquarte rs offices to a 
1rnuo rity be ing located in field o ffices. Regio nal staffs repo rt tha t 
the decem ralization and addition of staff has led 10 significantly 
greate r input by pest management specia lists to inte rdisciplina ry 
resource pla nning teams. 

A Forest Pest Management and Land Management Planning 
Workshop provided recomme ndations for stre ngthe ning consid
e ra tion o f forest health during forest plan implementa tion and 
monito ring. 

PU BUC lNVOLVEMENT 
A ]-ho ur documenta,)' video was d eveloped to inform the public 
on the dynamics of forest ecosystems, including s ubj ects s uch as 
a tmosphe ric deposition , south ern pine beetle, mounta in pine 
beetle, wildfire , and wilde rness. The clocume nta1) ', entitled ''Are 
vVe Kill ing America's Forests," has been shown on PBS. 

Forest Service public involveme nt p olicy o n pest suppression was 
clarified . A public participatio n plan is now required for a ll forest 
pest suppressio n pr(!jects on na tio nal forests. 

Forest Se rvice .Northern Region pre pared Fores/ 1-lmltlz and 
Ecological Integrity in the Northern Rocl1ies. Written in po pula r ror
mat, this publicatio n has been distributed wid ely beyond the 
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Northern Region . The publicalion d iscusses the ecology of pon
derosa pine, lodgepole pine, and western white p ine, particularly 
the role of forest pests and wildfire and innuence of management 
practices. 

RESOURCE MANAGEMENT 
Decision support systems for integrated pest management were 
developed and are being demonstrated on several national 
forests. 

An economic analysis conducted in 1988 examined the efficiency 
of incremental additions to Forest Pest Management program ac
tivities. The results led to the addition of Forest Pest 
Management staff to support resource managers. A second eco
nomic analysis was completed in 1992. lt examined the efficiency 
of the overall program and identified opportunities LO en hance 
efficiency by shi fting expenditures among program activities. 

PEST SUPPRESSJON 
Starting in fisca l year 1993, Congress has provided an Emergency 
Pest Suppression Fund similar to the Forest Service Emergency 
Firefighting Fund. The new fund could enable rapid response to 
unforeseen circumstances such as those associated with pest infes
tations and drough t, or introduced pests. 

Suppression continued to provide protection of h igh-value re
sources where management objectives arc threatened. All sup
pression projects met the Forest Service's criteria of being 
biologically sound, econom ically efficienL, a nd em~ronmentally 
acceptable. 

£1\'VIRONMENTAL ANALYSIS 
Programmatic NEPA documents have been completed, or are in 
progress, for pest management in most National Forest System 
seed orchards and nurseries. 

An interdisciplinaI)' team has been e tablishecl to prepare a new 
Environmental Impact Statement for nationaJ gyps)' moth man
agemenL and eradication programs. The Forest Service and the 
USDA Animal and Plant Health Inspection Service are jointly 
conducting the environmental analysis. 
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PESTICIDES 
Significant progress was made in de;v~opmem of pheromones 
and other behavioral chemicals. Th~se materials show strong 
promise for managing populat:ions of bark beet les, low-level gypsy 
moth populations, and other pests. 

Application technology was significantJ}' improved with applica
tion rates and volumes reduced; this significantly reduced sup
pression costs and lessened environmental impacts. 

Production of CYPCHEK, a biological insecticide used against the 
gypsy moth , was continued by the Forest Service pending com
mercial production. 

PEST CONTROL TECHNOLOGY 
Pest management technology development was significantly ex
panded. National pest tech nology development steering commit
tees were established lO review progress and recommend 
priorities. About 30 tech no logy development prqjecL~ are being 
carried out by Regional fo rest pest management staffa each year. 
Many of the projects a re done j ointly with Forest Service 
Research and provide for rapid movement of new research find
ings into application. 

The National Center of Forest Health Management was estab
lished in West Virginia. The new center wi ll facili tate develop
ment and application of integrated pest management 
technologies for problems of national importance such as gypsy 
moth, western spn tce budworrn, and southern pine beetle. 

FOREST HEAL TH MONITORING 
A Forest Health Monitoring Program was in itiated in ]990 in the 
6 New England States and has now been implemented in l 4 
States. The program is a cooperative effort between the Forest 
Service, the State Foresters, and the U.S Environmental 
Protection Agency. 
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The Growth Story 

These historical photographs document forest succession when 
fire is controlled and pines are cut selectively (see the fire cycle on 
page 11). They were taken from the same place near Lick Creek 
on the Bitterroot National Forest in Montana, looking southward. 
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Year 1909 -Introduction (page x) 
The Lick Creek area was covered by an open 
ponderosa pine stand that was cut selectively in 1907 
or 1908. The pines are scarred by fire and Douglas
fir are scarce. 

Year 1927 -Forest Health Concerns (page 8) 
Douglas-firs have regenerated, markedly changing 
the understory. Grasses and forbs persist on the 
ground, but are being replaced by bitterbrush and 
snowberry. 

Year 1938 -Strategic Coals & Actions (page 22) 
Douglas-fir underst.ory continues Lo increase in size 
and density. Overstory trees continue to die. 

Year 1948 -hnjJ/ementation (page 42) 
Original view now obstructed by young Douglas-fir. 
Snowberry predominates in ground cover. 

Photograj,lis from the National Agricultural Libra1y, 
Forest Se,vice Photogmj,hic Collection. 




	mg511-b03-f188-002_p001
	mg511-b03-f188-002_p002
	mg511-b03-f188-002_p003
	mg511-b03-f188-002_p004
	mg511-b03-f188-002_p005
	mg511-b03-f188-002_p006
	mg511-b03-f188-002_p007
	mg511-b03-f188-002_p008
	mg511-b03-f188-002_p009
	mg511-b03-f188-002_p010
	mg511-b03-f188-002_p011
	mg511-b03-f188-002_p012
	mg511-b03-f188-002_p013
	mg511-b03-f188-002_p014
	mg511-b03-f188-002_p015
	mg511-b03-f188-002_p016
	mg511-b03-f188-002_p017
	mg511-b03-f188-002_p018
	mg511-b03-f188-002_p019
	mg511-b03-f188-002_p020
	mg511-b03-f188-002_p021
	mg511-b03-f188-002_p022
	mg511-b03-f188-002_p023
	mg511-b03-f188-002_p024
	mg511-b03-f188-002_p025
	mg511-b03-f188-002_p026
	mg511-b03-f188-002_p027
	mg511-b03-f188-002_p028
	mg511-b03-f188-002_p029
	mg511-b03-f188-002_p030
	mg511-b03-f188-002_p031
	mg511-b03-f188-002_p032
	mg511-b03-f188-002_p033
	mg511-b03-f188-002_p034
	mg511-b03-f188-002_p035
	mg511-b03-f188-002_p036
	mg511-b03-f188-002_p037

