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PREFACE

This is the 56™ annual report prepared by the U.S.
Department of Agriculture Forest Service of the insect
and disease conditions of the Nation's forests. This
report responds to direction in the Cooperative
Forestry Assistance Act of 1978, as amended, to
conduct surveys and report annually on insect and
disease conditions of major national significance.
Insect and disease conditions of local importance are
reported in regional and State reports.

The report describes the extent and nature of insect-
and disease-caused damage of national significance in
2006. The first section of this report highlights
emerging insect and disease issues. Regional and
temporal trends in selected insect and disease
conditions are highlighted in the second section of the
report. Distribution maps are provided for some pests.
Graphs depict acreage trends over the last several
years for some pests. Tables show acreages affected
for selected pests by state by year for the last 5 years.

The third section of the report brings together insect,
disease, and abiotic agent damage reports from each
affected USDA Forest Service Region under the
organism's or agent's name. The organisms and agents
are arranged alphabetically in the appropriate section:

e insects—native;

e insects—nonnative;

o diseases—native;

e diseases—nonnative;

o diseases—origin unknown;
e declines and complexes;

e seed orchard insects and diseases;
e nursery insects and diseases; and
e abiotic damage.

These categories are listed in the table of contents.

The information in this report is provided by the Forest
Health Protection Program of the USDA Forest
Service.  This program serves all federal lands,
including the National Forest System and the lands
administered by the Department of Defense and the
Department of the Interior. Service is also provided to
tribal lands. The program provides assistance to
private landowners through the State Foresters. A key
part of the program is detecting and reporting insect
and disease epidemics and the effects of wind, air
pollution, floods, droughts, and other agents.
Detection surveys are conducted on a regular basis by
state and USDA Forest Service program specialists.

For additional information about conditions, contact
the USDA Forest Service office listed on the next page
(see map for office coverage) or your State Forester.
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Executive Summary

INTRODUCTION

There are approximately 750 million acres of forested land in the United States, about
one-third of the total land area (including Alaska and Hawaii). Nationwide, these forests
provide numerous economic, social, and environmental benefits to residents of the United
States and visitors from abroad.

Native and nonnative (exotic) insects and diseases and abiotic influences cause
significant damage that affects the health and productivity of our forests. In 2006,
approximantely 5.3 million acres of tree mortality was reported due to insects and
diseases. The chart below shows the amount of insect- and disease-caused tree mortality
over the past 10 years.
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Highlighted below are some of the major insect pests and diseases of concern in the
United States. These pests either are causing serious damage or have the potential to do
SO.

Insects: Native

Southern pine beetle — The extent of the current southern pine beetle outbreak rose in
2006 after declining over the past three years. About 3.1 million acres were affected
in 2006, nearly an 11 percent increase from 2005. Outbreak counties were reported in
Alabama and South Carolina.



Mountain pine beetle — Nationally, mountain pine beetle outbreaks decreased by about 8
percent to almost 2.9 million acres in 2006, but the per-state differences varied
widely, from a 288,000 acre decrease in Washington to an increase of 161,000 acres
in Colorado.

Spruce budworm — The acreage of spruce budworm defoliation rose dramatically by
nearly 168 percent to about 372,000 acres in 2006, due in large part to a large
increase in affected acres in Minnesota. Even with the significant increase in 20086,
spruce budworm remains at historically low levels.

Western spruce budworm — Overall, defoliation by western spruce budworm increased
by 93 percent, from about 1,206,000 acres in 2005 to 2,322,000 acres in 2006.
Montana alone added over 688,500 acres, while ldaho and Washington also
experienced significant increases.

Spruce beetle — Outbreaks were present in Wyoming, Colorado, and Alaska. In Alaska,
spruce beetle activity increased from almost 70,000 acres in 2005 to about 120,000
acres in 2006.

Insects: Nonnative

Asian longhorned beetle — No new infestations were found in Chicago during 2006.
About 1,400 acres of newly infested trees were discovered in New Jersey during
2005, and nearly 24,000 susceptible trees have since been removed. In New York,
eradication efforts continue. Since an Asian longhorned beetle was found in
Sacramento, CA on June 16, 2005, no new beetles have been found

Gypsy moth (European) — Overall, reported gypsy moth defoliation increased
dramatically, from about 670,000 acres in 2005 to almost 1,290,000 acres in 2006.
By far, the biggest contributing state was Pennsylvania, with over 701,000 acres,
followed by Connecuticut, at almost 257,000 acres.

Common European pine shoot beetle — The beetle continued to spread from its original
introduction site in Ohio. Fifteen states are currently infested.

Hemlock woolly adelgid — This insect continued its rapid spread in 2006. Natural
predators are being reared and released on a limited basis. Nineteen eastern states are
now affected.

Sirex noctilio woodwasp — The first North American sightings of the woodwasp Sirex
noctilio, native to Europe, Asia, and north Africa, were reported in 2005. The
woodwasp was found in a trap in Fulton, NY, and subsequent surveys found infested
trees around Oswego, NY, and woodwasps in traps in five counties in central New
York State. This insect has caused significant losses of North American species of
pines planted in several countries in the Southern Hemisphere and can potentially
impact native pines across North America. In 2006, the U.S. Department of
Agriculture Forest Service and USDA Animal and Plant Health Inspection Service
supported surveys in New York, Pennsylvania, and Vermont and found an additional
19 counties in New York and two in Pennsylvania infested with S. noctillo.



Diseases:

Diseases:

Native

Fusiform rust — Despite some declines in infection levels, fusiform rust continues to be
the most significant disease of loblolly and slash pine in the South. The Resistance
Screening Center in Asheville, NC, continues to test seed lots for fusiform rust
resistance, and the Florida Division of Forestry has confirmed that its *“rust-resistant”
slash pine has significantly lower infection levels.

Dwarf mistletoes — These are native plants that parasitize western conifers and larch.
They have increased as a result of fire suppression, and the witches’ brooms they
cause provide fuel ladders that increase fire severity. Drought exacerbates the impact
of mistletoe on tree growth and survival. An estimated 29.3 million acres have some
level of infestation.

Root diseases — Stress from root disease is frequently an underlying cause of mortality
attributed to drought, bark beetles, and defoliators. Different pathogens cause root
disease based on regional conditions and host types present.

Nonnative

Beech bark disease — Introduced in North America about 1890, this disease continues to
spread, killing beech trees from Maine to Michigan and as far south as North
Carolina and Tennessee. The disease is caused by an interaction of fungal pathogens
and scale insects with sucking mouthparts that pierce the tree bark. The disease is
killing trees and spreading faster than predicted.

White pine blister rust — Introduced around the turn of the 20™ Century, this disease
now occurs throughout most of the ranges of white pines and has caused extensive
tree mortality. It affects commercially important white pine as well as ecologically
sensitive, high-elevation species such as whitebark, limber, and bristlecone pine.

Diseases: Origin Unknown

Butternut canker — The fungus that causes this disease was identified in the late 1970s
and can be found throughout most of the natural range of butternut. The pathogen
produces multiple cankers under the bark that merge and Kill large trees, saplings,
and regeneration. This disease is a serious threat to the survival of the butternut
species.

Sudden Oak Death — Caused by Phytophthora ramorum, this recently recognized
disease is Killing oaks and other plant species in California and a small portion of
southwestern Oregon. First reported in 1995, the disease has been confirmed in 14
coastal counties north and south of San Francisco and in one county in southwestern
Oregon.  The outbreak in Oregon is the focus of an eradication program.
Dissemination of the pathogen via nursery stock, greenery, and wood chips is a major
concern.



PART 1: EMERGING INSECT AND DISEASE ISSUES

Part 1 contains information on current emerging insect and disease issues.

PART 2: HISTORICAL HIGHLIGHTS

Part 2 contains information on selected insects and diseases on a national scale, including
distribution maps, tables, and graphs of occurrence over time.

PART 3: CONDITIONS BY DAMAGE AGENT REGION

Part 3 provides detailed information about the insects and diseases by the USDA Forest
Service Region and states where they occur. The report also describes abiotic factors,
such as wind and drought, that damage forests. Abiotic factors often predispose the trees
to insect and disease buildups.



Part 1: Emerging Insect and Disease Issues



Emerging Insect and Disease Issues

Emerald ash borer

The emerald ash borer, Agrilus planipennis
Fairmaire, is a nonnative insect originally from
Japan, Korea, Taiwan, northeast China, and adjacent
parts of Russia. It was unknown on the North
American continent until its discovery in the Detroit,
MI, area in July of 2002. Subsequent surveys showed
that a large area of infestation was present, covering
at least six counties surrounding Detroit. This “core’
area was put under quarantine in the fall of 2002.
Infestations were also discovered across the border in
Windsor, Ontario, Canada. Following further surveys
in 2003, the gquarantine was expanded to 13 counties,
and by fall of 2004, the quarantine area included 20
counties in Michigan and Lucas County in northwest
Ohio. A number of scattered isolated infestations
outside of the quarantine area occur in the lower
peninsula of Michigan, northern Ohio, and
northeastern Indiana. In 2006, emerald ash borer was
found in 13 additional counties in Ohio and one new
county in Indiana. Infestations found for the first
time in Illinois in Kane and Cook Counties. Surveys
in Maryland found infested ash just outside the area
of a 2004 eradication associated with a nursery that
received infested nursery stock from Michigan.
Eradication plans for a 11,000-acre area in Prince
George’s County was initatiated in 2006. It appears
that many of these sites have been infested for several
years and probably represent human-aided
introductions, primarily through infested ash
firewood, logs, or nursery material.

Emerald ash borer infests ash, walnut, and elm
species in its native habitat. In North America,
emerald ash borer is found (so far) only on ash
(Fraxinus spp.), an abundant tree species in urban
areas, rural woodlots, and riparian areas.

Our understanding of emerald ash borer is improving,
but still limited. Control options are also limited,;
wood boring insects are notoriously difficult to kill
with insecticides once they bore under the bark or
into the wood of trees.

The USDA Forest Service is a partner with the
USDA Animal and Plant Health Inspection Service
and State authorities in the emerald ash borer
containment and eradication effort, providing
scientific and technical expertise, including survey,
restoration, and public outreach and communications
assistance. In 2004 and 2005, the USDA Forest
Service implemented emerald ash borer surveys on
federal and State forestlands in Michigan and on
public and private forest lands in more than 20
eastern states. Special emphasis was placed on areas
of known ash decline, around nurseries, and in areas
where firewood introductions were likely. The
USDA Forest Service also supports and conducts
critical technology development activities with
university and research cooperators to advance its
understanding of emerald ash borer biology and
dispersal  habits, chemical control tactics,
management strategies, survey techniques, and
monitoring, among others.

Scientists estimate that emerald ash borer has been in
the United States for perhaps 5 to 10 years prior to its
detection in 2002. Emerald ash borer was previously
unknown outside of Asia and was neither on any
exotic pest “watch list” nor the subject of any pest
risk assessments.

Ash trees throughout southern Michigan have
exhibited decline and dieback symptoms for years,
delaying identification of emerald ash borer effects.
“Ash yellows,” a condition caused by a mycoplasma-
like organism (MLO), was prevalent in the area and
was one of the presumed causes. Ash yellows and
another malady, referred to as “ash decline,” were so
prevalent that dying ash trees did not draw close
scrutiny.

Emerald ash borer has killed millions of ash trees so
far and has the potential to decimate the more than
800 million ash trees in Michigan forests. Ash
species are common across the Great Lakes region
and the northeastern United States and is a common
roadside, shade, and yard tree. No ash species appear
to be resistant to emerald ash borer infestation and
mortality. Emerald ash borer appears capable of
infesting and killing ash trees across North America.



Emerging Insect and Disease Issues

- Cooperative Emerald Ash Borer Project
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Emerging Insect and Disease Issues

Western bark beetles

Tree mortality from bark beetles increased
substantially in many parts of the West in 2003,
particularly in forests severely stressed by widespread
and prolonged drought and overstocking. Mortality in
the pifion-juniper woodlands of the Southwest declined
in 2006, in part due to a reduction in tree stress from a

return to more normal weather patterns. Mountain pine
beetle, Douglas-fir beetle, and spruce beetle were the
direct cause of much of the mortality in the West in
2006, affecting over 4 million acres. However, less
commonly seen insects (such as fir engravers, pine
engravers, western pine beetle, Jeffery pine beetle, and
western balsam bark beetle) caused substantial damage.
In total, nearly 4.8 million acres were affected.

Outbreak Areas of All Bark Beetles in the Western United States, 2006
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Emerging Insect and Disease Issues

Acres (in thousands) with Aerially Detected Bark Beetle Mortality in the Western United

States, 2002-2006

Region 2002 2003 2004 2005 2006
1 919.6 910.6 1,278.7 1,514.9 1,109.3
2 573.3 2,301.7 1,956.6 1,746.9 1,546.3
3 716.0 2,596.8 439.6 218.8 211.6
4 279.3 918.2 2,066.2 872.5 553.6
5 846.6 2,560.2 1,717.0 623.1 318.1
6 750.5 1,255.6 1,545.7 1,510.6 911.8
10 58.5 115.3 157.0 114.3 134.4
Total 4,143.8 10,658.4 9,160.8 6,601.1 4,785.1

Acres (in thousands) with Aerially Detected Bark Beetle Mortality in the Western United

States, 1997-2006
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Emerging Insect and Disease Issues

Sudden Oak Death

Sudden Oak Death is a recently recognized disease
that is killing oaks and other plant species in
California and a small portion of southwestern
Oregon. First reported in 1995, the disease has been
confirmed in the coastal areas north and south of San
Francisco and in southwestern Oregon. The
pathogen responsible for the disease, a fungus-like
organism called Phytophthora ramorum, is also
found in Europe, where it is causing nursery
problems on rhododendron and viburnum, and was
recently was discovered attacking landscape trees in
affected gardens.

On oaks, P. ramorum is a bark pathogen: it causes
necrotic, often girdling cankers that can lead to
mortality on tanoak, coast and canyon live oak,
California black oak, and shreve oak. The pathogen
also causes leaf spots and/or twig dieback on
California bay laurel, rhododendron, big leaf maple,
Pacific madrone, huckleberry, California buckeye,
manzanita, toyon, California honeysuckle, wood rose,
and California coffeeberry. Under moist conditions,
the pathogen sporulates profusely on tanoak, bay,
rhododendron, and other species, so these “foliar”
hosts serve as important reservoirs of inoculum.

The disease is widespread in coastal California and is
found commonly in two forest types: in the
understory of coast redwood (Sequoia sempervirens)
forests on tanoak and in coastal evergreen forests on
oaks, madrone, California bay laurel, and other
species. In California, Sudden Oak Death has been
confirmed in scattered locations along the Pacific
Coast from Monterey County north into Humboldt
County. All confirmations are within 50 miles of the
Pacific Coast. Marin and Santa Cruz Counties are
heavily infested, and dead and dying trees are
common in the wildland/urban interface in
backyards, parks, and open space greenbelts. During
2006, P. ramorum- related mortality was at the
highest level observed since 2000. Recent estimates
suggest that more than a million overstory trees have
been killed thus far in California, with at least
another million currently infected. The increased
mortality is associated with above-average rainfall
and late spring rains in 2005 and 2006, followed by
an exceptionally hot summer in 2006, promoting
enhanced innoculum spread and growth. Special
aerial and ground surveys conducted by the USDA
Forest Service and Oregon Department of Forestry in
July 2001 detected the pathogen on approximately 40
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acres in coastal southern Oregon just north of the
California border. Since the initial survey, additional
infested acres have been found, for a total of 128
acres. A cooperative program involving State and
federal agencies, as well as private landowners, is
underway to eradicate P. ramorum from the known
infested sites in Oregon. Because Sudden Oak Death
is still a rather new forest disease, there remains
much to learn about its host preferences and behavior
in new environments.

Twenty new hosts were confirmed and added to the
USDA Animal and Plant Health Inspection Service
P. ramorum regulated list in 2006. While many of
these new hosts were detected in nursery settings
outside of the U.S., new additions of particular
importance for California forests were Abies
magnifica (red fir), Ceanothus thyrsiflorus
(blueblossom), and Eucalyptus haemastoma Sm.
(Myrtaceae — Myrtle family). The current list of
hosts, including over 100 plant species and in more
than 60 genera, can be found on the COMTF website,
www.suddenoakdeath.org.  Additional information
on this  disease can be  found at
http://www.na.fs.fed.us/SOD.

Counties Where Sudden Oak Death Was
Reported, 2006
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Oak decline

The oak resource forms a major comonent in
hardwood forests that comprise 75 percent of all
forested acreage in the Eastern United States. While
oak decline has been reported for over 130 years, it is
a disease complex that occurs mostly in natural
stands, which now predominate in much of the
country.  This syndrome results from interacting
factors, such as climate, site quality, and tree age.
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Drought and insect defoliation escalate the condition
by putting trees under additional stress. Pests such as
Armillaria root disease and the two-lined chestnut
borer, which are ordinarily nonaggressive pests on
vigorous trees, severely affect stressed oaks. Decline
is characterized by a gradual but progressive dieback
of the crown. Mortality typically results after several
years, with mature overstory trees the most heavily
affected. Oak decline was abundant throughout the
eastern states in 2006, mostly in the South.



Emerging Insect and Disease Issues

Red bay wilt or laurel wilt

Extensive mortality of red bay (Persea borbonia (L.)
Spreng) has been observed in the coastal plains of
South Carolina and Georgia since 2003 and around
Jacksonville, FL, since the spring of 2005. Dead and
dying trees exhibit wilt-like symptoms, and trees
often decline very rapidly with the wilt affecting the
entire crown uniformly. A fungus has been
consistently isolated from the discolored xylem of
symptomatic trees throughout the range of the
problem. This fungus has been identified as an
Ophiostoma sp. based on sequences of the ribosomal
DNA and its tolerance of cycloheximide. The
anamorph of the fungus is similar to species of the
genus of ambrosia beetle symbionts, Raffaelea. This
fungus is vectored by an ambrosia beetle, Xyleborus
glabratus (Eichhoff). This nonnative beetle was first
trapped in the United States in 2002 at a port facility
near Savannah, GA, during the Early Detection Rapid
Response Pilot Project. The recovery of the beetle
from dead and dying red bay on Hilton Head Island,
SC, in November 2004 was the first indication that
the beetle was established in southeastern U.S.
forests. The beetle is native to Asia (e.g., India and
Japan) where it is associated with plant species in the
family Lauraceae (e.g., Lindera latifolia and Litsea
elongata).
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During the spring and summer of 2005, sassafras
mortality was also observed at several locations in
coastal counties of Georgia. An examination of the
trees found sapwood discoloration similar to that
observed in red bay. Xyleborus glabratus and the
Ophiostoma sp. were also associated with the wilted
sassafras.

Extensive surveys were conducted in 2006 in South
Carolina, Georgia, and Florida. The current range in
the southeastern U.S. includes most of the coastal and
adjacent inland counties from Charleston County,
SC, to St. Johns County, FL. This range is expected
to continue to expand at 20 miles per year.

USDA Forest Service Research has conducted host
range studies for both the beetle and fungus. Based
on the results of these studies, and the association of
X. glabratus with species in the family Lauraceae,
there is reason to be concerned that the wilt
associated with red bay could affect other Lauraceae
species, such as endangered or threatened pondberry
(Lindera melissaefolium) and pondspice (Litsea
aestivalis), sassafrass (Sassafras albidum) and
avacado (Persea americana). Various plant species in
the Lauraceae are common components of forests in
other regions of the United States and other countries
in the Western Hemisphere.



Sirex noctilio woodwasp

A female woodwasp collected in fall, 2004, in a New
York survey trap was identified in February 2005 as
Sirex noctilio. Infested red and Scots pines were
subsequently found in nearby Oswego, NY, later that
spring. Delimitation trapping surveys conducted in
summer and fall 2005 recovered S. noctilio
specimens in five counties around Oswego, NY. In
late fall of 2005, it was announced that S. noctilio
was recovered from two locations in Ontario,
Canada, approximately 100 miles from the New York
infestation.  These collections represent the first
known establishment of S. noctilio in North America.

In 2006, USDA Animal and Plant Inspection Service,
the USDA Forest Service, New York, Pennsylvania,
and Vermont conducted an extensive trapping survey.
Sirex noctilio was found in an additional 19 counties
in New York and two counties in Pennsylvania.

Sirex noctilio is native to Europe, Asia, and northern
Africa, and has been inadvertently introduced into a
number of countries in the Southern Hemisphere,
including New Zealand, Australia, Uruguay,
Argentina, Brazil, Chile, and South Africa. In its
native range, where it is generally considered to be a
secondary pest, it attacks pines almost exclusively—
e.g., Scots (Pinus sylvestris), Austrian (P. nigra), and
maritime (P. pinaster) pines. In the Southern
Hemisphere, the insect has caused upwards of 80-
percent mortality in plantations of North American
pines, especially Monterey pine (P. radiata) and
loblolly pine (P. taeda). Other known susceptible
pines include slash (P. elliottii), shortleaf (P.
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echinata), ponderosa (P. ponderosa), lodgepole (P.
contorta), and jack (P. banksiana) pines.

Interceptions of S. noctilio have occurred in the past.
The insect is the most common species of exotic
woodwasp associated with solid wood packing
materials detected at U.S. ports of entry. In
November 2003, USDA Animal and Plant Health
Inspection Service added S. noctilio to their
Regulated Plant Pest List.

Forest Health Protection conducted an economic
analysis of the potential impacts if the Sirex
infestation in New York is allowed to spread. The
analysis assumed a conservative 25-mile-per-year
spread from New York, no human-aided movement,
current sawtimber and pulpwood prices, a 4-percent
discount rate, and a 10-percent mortality rate. Sirex is
expected to reach the loblolly pine growing areas of
central Virginia in about 10 years; within 20 years, as
it spreads throughout most of North Carolina, Sirex is
expected to have caused $275 million in losses to
southern pines. By the time Sirex spreads throughout
the southern pine-growing region (55 years), it is
projected to have caused nearly $2 billion in losses.

USDA Forest Service and USDA Animal and Plant
Health Inspection Service are members of a Sirex
Science Advisory Panel and a Sirex Management
Team. The first phase of the management plan is to
delimit the infestation, implement regulatory
controls, and evaluate biological control. The USDA
Forest Service has also developed a Pest Alert and
identification guide to aid in detection and a series of
risk maps to identify forests that are susceptible to
Sirex infestation.
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Historical Highlights
Gypsy moth

Lymantria dispar was intentionally brought into the
Boston, MA, area from France in 1869 to start a silk
industry. The moth escaped and continues to spread
south and west. In 2002, all or parts of 15 states and
the District of Columbia were considered infested. The
infested states now extend from Maine to West
Virginia, Indiana, and Wisconsin, although Indiana’s
and Wisconsin’s defoliated areas are less than 100
acres, each.

Defoliation in the East has risen from 669,300 acres in
2005 to 1,289,700 acres in 2006. This is primarily

attributable to dramatic defoliation acreage increases in
Connecticut, Massachusetts, New Jersey and
Pennsylvania.

Slow-the-Spread and other suppression/eradication
projects continue to show success. Four northeastern
states (Delaware, Maine, and Wisconsin, and
Washington, DC) and all southern states except
Virginia reported no defoliation. Gypsy moth activity
continued to decline in Ohio, with only 800 acres
reported in 2006, while in New York, defoliation
continued to decline substantially, from 21,200 acres in
2005 to 8,800 acres in 2006.

Eastern Counties Where Gypsy Moth (European) Defoliation Was Reported, 2006
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Acres with Gypsy Moth (European) Defoliation, 2002-2006

Historical Highlights

State 2002 2003 2004 2005 2006
Connecticut 0 0 600 64,300 257,900
Delaware 0 0 0 0 0
Maine 51,500 0 (0] 0 0
Maryland 14,000 100 0 0 15,800
Massachusetts 4,700 0 34,800 36,800 123,000
Michigan 0 46,800 45,200 148,500 32,000
New Hampshire 11,800 0 5,000 6,400 100
New Jersey 41,900 5,100 8,000 45,400 102,900
New York 7,100 200 60,000 21,200 8,800
Ohio 2,500 4,100 5,900 7,700 800
Pennsylvania 55,800 1,800 16,800 333,300 701,300
Rhode Island 0 0 (0] 3,100 4,500
Vermont 0 0 0 0 1,200
Virginia 51,900 79,900 0 0 14,333
Washington, DC 0 0 0 0 0
West Virginia 132,100 13,900 0 2,600 17,300
Wisconsin 37,400 99,000 500 0 24,100
Total 410,700 250,900 176,800 669,300 1,304,033

Gypsy Moth (European) Defoliation, 1940-2006
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Historical Highlights

Southern pine beetle

Dendroctonus frontalis, a native insect, is the most
destructive of the eastern species of bark beetles.
Southern pine beetle populations are epidemic in some
parts of the South every year. Infestations usually start
in trees weakened by disease, lightning strikes,
excessive age, storm damage, or other stress factors.
Populations can build quickly as there are three to
seven generations per year.  Shortleaf, loblolly,
Virginia, and pitch pines are preferred hosts.

Southern pine beetle activity remained at historic lows
over much of the South in 2006, although the affected
acreage increased from 2,846,000 in 2005 to nearly
3,114,000 acres in 2006. Beetle activity continued in
South Carolina and Alabama. South Carolina reported
four counties still in outbreak status, up from two in
2005. Alabama reported 18 counties in outbreak status
in 2006, the same as in 2005.

New Jersey was the only northeastern state to report
pine mortality from southern pine beetle: 1000 acres in
the two southern-most counties.

Counties Where Southern Pine Beetle Spots Were Reported, 2006
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*A spot is defined as finding evidence of southern pine beetle not necessarily an outbreak. When a spot is

indicated, the whole county is identified.
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Acres (in thousands) with Southern Pine Beetle Outbreaks, 2002-2006*

State 2002 2003 2004 2005 2006
Alabama 5,077.0 0.0 2,182.9 2604.0 2641.1
Arizona 0.0 0.0 0.0 0.0 0.0
Arkansas 0.0 0.0 0.0 0.0 0.0
Florida 916.0 0.0 0.0 0.0 0.0
Georgia 2,424.0 85.8 0.0 0.0 0.0
Kentucky 0.0 0.0 0.0 0.0 0.0
Louisiana 0.0 0.0 0.0 0.0 0.0
Mississippi 265.0 0.0 0.0 0.0 0.0
New Jersey 1.9 25 0.0 0.6 1.0
North Carolina 935.0 9.2 0.0 0.0 0.0
Oklahoma 0.0 0.0 0.0 0.0 0.0
South Carolina 2,574.0 1,789.0 500.6 241.0 471.7
Tennessee 1,197.0 516.9 0.0 0.0 0.0
Texas 0.0 0.0 0.0 0.0 0.0
Virginia 66.0 0.0 0.0 0.0 0.0
Total 13,455.9 2,403.4 2,683.5 2845.6 3113.8

* Acres of outbreak are acres of host type having one or more multitree spots per 1,000 acres.

Southern Pine Beetle Outbreaks, 1979-2006
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Historical Highlights

Mountain pine beetle

Dendroctonus ponderosae is a native bark beetle that
attacks lodgepole, ponderosa, sugar, western white,
whitebark, and limber pines. The beetle ranges
throughout western pine forests from Canada into
Mexico. Beetles infest mature, dense stands of pines.

Mountain pine beetle populations decreased by about 8
percent over 2005 levels. Beetles were found in all

western states, except Arizona and New Mexico, with
lodgepole pine being the hardest hit tree species.

Mountain pine beetle activity decreased substantially in
some states: a 59-percent decrease in Washington and a
42-percent decrease in Idaho. However, these
decreases were more than offset by continuing
epidemics in Colorado and Oregon, with acreage
increases of 32 percent and 45 percent, respectively.
The states with highest 2006 acreage in outbreak status
are Montana (899,000), and Colorado (665,000).

Mountain Pine Beetle Outbreak Areas, 2006
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Historical Highlights

Acres (in thousands) with Aerially Detected Mountain Pine Beetle Outbreak, 2001-2006

State 2001 2002 2003 2004 2005 2006
Arizona 0.0 0.0 0.0 0.0 0.0 0.0
California 29.6 186.8 614.8 438.4 110.2 118.3
Colorado 151.2 209.6 227.1 438.4 502.7 664.5
Idaho 170.0 339.3 341.9 553.1 528.8 307.1
Montana 111.7 249.5 291.2 453.2 749.0 805.4
Nevada 1.2 2.6 2.4 4.0 2.7 4.1
New Mexico 0.0 3.8 0.0 0.0 0.0 0.0
Oregon 76.3 182.3 186.0 2445 265.4 383.3
South Dakota 102.2 102.9 189.6 57.6 19.5 40.0
Utah 17.3 26.7 53.4 143.9 116.2 83.3
Washington 134.8 173.1 223.8 289.9 492.6 204.2
Wyoming 55.0 88.0 88.9 389.2 395.9 302.1
Total 849.3 1,564.6 2,219.1 3,012.2 3,183.0 2,912.3

Mountain Pine Beetle Outbreaks, 1979-2006
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Historical Highlights

Spruce budworm

Choristoneura fumiferana is a native insect currently
found in the Great Lakes Region and Alaska. In the
past, spruce budworm was also found in northern
New England, New York, and Pennsylvania. Balsam
fir is the preferred host, but the insect also feeds on
white, red, and black spruce. Topkill and tree
mortality may result from budworm feeding.
Outbreaks generally begin in extensive and
continuous areas of mature and overmature balsam
fir.

Populations of spruce budworm in 2006 increased
significantly from 2005, but still remained

historically low. The Lake States still have noticable
defoliation. In Minnesota, defoliation increased from
92,600 acres in 2005 to 293,000 acres in 2006; in
Michigan, the acres of defoliation increased from
9,500 acres to 24,200; and in Wisconsin, defoliation
decreased from 21,000 acres in 2005 to 2,500 in
2006.

In Alaska, acres of defoliation increased
substantially, from the 16,000 acres observed in 2005
to 53,000 acres in 2006. However, observation
problems during the 2005 survey kept reported
acreage artifically low.

Eastern Counties Where Spruce Budworm Defoliation Was Reported, 2006
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Historical Highlights

Acres (in thousands) with Spruce Budworm Defoliation in the Eastern United States,
2002-2006

State 2002 2003 2004 2005 2006
Maine 0.0 0.0 0.0 0.0 0.0
Michigan 0.5 11.8 26.0 9.5 24.2
Minnesota 80.3 34.9 83.0 92.6 292.6
New Hampshire 0.0 0.0 0.0 0.0 0.0
New York 0.0 0.0 0.0 0.0 0.0
Pennsylvania 0.0 0.0 0.0 0.0 0.0
Vermont 0.0 0.0 0.0 0.0 0.0
Wisconsin 0.4 4.0 26.0 21.0 25
Total 81.2 50.7 135.0 123.1 319.3

Acres (in thousands) with Spruce Budworm Defoliation in Alaska, 2002-2006

State 2002 2003 2004 2005 2006

Alaska 0.0 0.0 84.0 16.0 53.0

Acres (in thousands) with Spruce Budworm Defoliation in the Eastern United States,
1976-2006
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Historical Highlights

Western spruce budworm

Choristoneura occidentalis is a native insect occurring
in the Rocky Mountains from Arizona and New
Mexico north to Idaho and Montana and west to
Washington and Oregon. The insect causes topkill,
growth loss, and some tree mortality. The budworm
feeds primarily on Douglas-fir and true firs.

Populations of western spruce budworm remain at
historic lows in many of the western states. Despite the
relatively low level of activity, acres of western spruce
budworm defoliation jumped by 93 percent, from

1,205,700 acres in 2005 to 2,321,900 acres in 2006.
Other than a slight decline in New Mexico, Arizona,
and Wyoming, defoliation acreage in other western
states increased dramatically, with three states seeing
increases greater than 100 percent between 2005 and
2006: 238 percent (179,000 acres) in Idaho, 152
percent (688,500 acres) in Montana, and 119 percent
(48,100 acres) in Utah, where the budworm defoliation
increased not only in extent, but also in intensity. With
much of the West experiencing warmer and drier
weather conditions, western spruce  budworm
populations are expected to continue to increase.

Western Spruce Budworm Defoliation Areas, 2006
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Historical Highlights

Acres (in thousands) with Western Spruce Budworm Defoliation, 2002-2006

State 2002 2003 2004 2005 2006
Arizona 11.3 24.0 10.7 11.2 2.5
California 0.0 0.0 0.0 0.0 0.0
Colorado 131.1 20.0 20.0 71.4 93.7
Idaho 22.6 204.1 64.1 75.3 254.3
Montana 52.4 66.0 177.3 453.7 1,142.2
New Mexico 198.8 143.2 238.2 183.8 142.5
Oregon 1.9 55 6.6 0.3 38.0
Utah 7.0 14.7 20.0 40.5 88.6
Washington 57.5 139.9 193.2 363.1 555.7
Wyoming 134.6 13.3 4.5 6.4 4.4
Total 617.2 630.7 734.6 1,205.7 2,321.9

Aerially Detected Western Spruce Budworm Defoliation, 1976-2006
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Historical Highlights

Hemlock woolly adelgid

Adelges tsugae was introduced into the east coast near
Richmond, Virginia, in 1950. The adelgid poses a
serious threat to eastern hemlock and Carolina
hemlock; tree mortality usually occurs three to five
years after attack. By the early 1990s, the adelgid had
spread into 11 states from North Carolina to
Massachusetts, causing extensive hemlock decline and
tree mortality. The adelgid continues to spread in the
North and South with new townships and counties
added every year to the list of those with infested
hemlock.

In 2006, infestations of hemlock woolly adelgid
continued to intensify dramatically in the Southern
Appalachians.  Despite some success, the adelgid
continues to outpace control efforts in many areas. The
influence of migrating songbirds helps in the spread of
this insect to new sites in the Southeast. Shipments of
infested hemlocks can be linked to other infestations in
the northeastern states.

The adelgid was found on the west coast in 1924 and
occurs in British Columbia, Washington, Oregon, and
California. The adelgid appears to be innocuous in the
West, as little damage is reported.

Eastern Counties Where Hemlock Woolly Adelgid Was Reported, 2006

100

200 Miles
|

26



Common European pine shoot beetle

Tomicus piniperda is an introduced insect discovered
in a Christmas tree plantation near Cleveland, Ohio, in
1992. The beetle prefers Scotch pine, but feeds on
other pines as well. The beetle damages weak and
dying trees and feeds in the new growth (shoots) of

Historical Highlights

healthy trees. Thus far, the beetle is a problem mainly
for Christmas tree growers. In its native Europe and
Siberia, the beetle causes serious damage to trees in
burned sites and areas experiencing severe drought.

State and federal quarantines have been imposed to
reduce the movement of this beetle, which was found
in 13 states during 2006.

Eastern Counties Where Common European Pine Shoot Beetle Was Reported, 2006
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Historical Highlights

Spruce beetle

Dendroctonus rufipennis is a native insect that occurs
across North America from Maine to Alaska and, in the
Rocky Mountains, south to Arizona. Spruce beetle is
the most significant mortality agent of mature spruce.
Populations usually build up in windthrown trees.

Spruce beetle activity has increased 68 percent in
Alaska from 71,000 acres in 2005 to 120,000 acres in
2006. These are still considered endemic levels. In the
1990s, Alaska’s spruce beetle epidemic saw rapid
acceleration from an endemic level (approximately
150,000 acres) of active beetle-caused mortality to a

peak of 1.1 million acres in 1996 and then rapidly
declined due to lack of suitable host material. This
intensive epidemic resulted in mortality exceeding 90
percent of all trees in many drainages, and the resulting
fuel hazard and fire risk is requiring continued efforts
to mitigate.

Outbreaks continue in a few forests in Arizona,
Montana, Utah, and Washington. Throughout much of
the West, weather conditions were conducive to
increases in spruce beetle populations. Mild winters
and warm dry summers have created a situation that
has allowed the various populations to significantly
increase.

Acres (in thousands) with Spruce Beetle Active and Newly Infested Areas in Alaska,

1991-2006
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Dogwood anthracnose

Discula destructiva, the fungus that causes dogwood
anthracnose, is of unknown origin. First discovered in
the Pacific Northwest in 1976, the disease is confirmed
in ldaho, Oregon, and Washington. Although the
Pacific dogwood is more susceptible to the fungus than
the eastern dogwood, drier summers in the West reduce
the number of infection cycles. Significant mortality
has occurred, but the problem is not as severe as it is in
the East.

In the East, the fungus was first found in southeastern
New York in 1978. By 2005, this disease was found in

Historical Highlights

22 states from Maine to Georgia and west to Indiana
and Missouri. The range of dogwood extends from
southern Maine to Florida and west to Michigan and
eastern Texas.

Dogwood anthracnose continues to intensify at the
disease front within the infested counties in the South,
although in areas long-infested, mortality has declined
with the decrease in susceptible host.

In the Northeast, diseased dogwoods have been found
in every county in Delaware, Maryland, Massachusetts,
Rhode Island, West Virginia, and Connecticut.

Eastern Counties Where Dogwood Anthracnose Was Reported, 2006
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Historical Highlights

Beech bark disease

Beech bark disease is caused by the interaction of the
beech scale, Cryptococcus fagisuga, and one or more
fungi in the genus Neonectria. The scale insect
creates wounds in the tree that are colonized by
fungi, such as Neonectria coccinea var. faginata. The
scale, and probably the fungus, were accidentally
brought to Nova Scotia, Canada, circa 1890. Native
fungi, Neonectria galligena and Neonectria
ochroleuca, can also invade wounds caused by the
scale, inciting the disease. By 1932, the disease was
killing trees in Maine. It continued to advance south
and west into northeastern Pennsylvania.

In 1981, a large area of infested American beech was
found in West Virginia, well ahead of the advancing
front of the disease. In 1994, the disease was found
affecting approximately 100 acres in three counties
on the North Carolina-Tennessee border (within the

Great Smoky Mountains National Park). This
infestation was about 300 miles southwest of its
previously known distribution. Mortality continued to
intensify and was spreading downslope toward the
Cherokee and Pisgah National Forests at a rate faster
than predicted. In 2006, surveys were completed in
West Virginia along the advancing front. Three new
infestated counties were found increasing the total
infected area to more than 3.6 million acres. Beech
bark disease continued to expand westward in the
Upper Peninsula of Michigan. The annual spread
rate in Lower Michigan averaged 1 mile per year
from 2005 to 2006.

Tree mortality continues within affected areas at a
greater rate than predicted, although some beech trees
appear to be resistant. The range of American beech
extends from Maine to northwest Florida and west to
eastern parts of Wisconsin and  Texas.

Eastern Counties Where Beech Bark Disease Was Reported, 2006
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Butternut canker

Butternut canker is caused by the fungal pathogen
Sirococcus clavigignenti-juglandacearum. The origin
of the pathogen is unknown, but because of its severe
impact on butternut, it is likely that it was introduced
into North America. Symptoms of the disease were
recognized and reported in 1967 in Wisconsin, but the
causal fungus was not identified until the late 1970s.
The native range of butternut extends from Maine to
Georgia and west to Minnesota and Arkansas.
Butternut is usually found scattered in a variety of
cover types and is not abundant in any part of its range.

The disease is found throughout the range of butternut
and is a serious threat to the survival of the species.

Historical Highlights

The pathogen causes multiple cankers under the bark
that merge and girdle the trees, killing large trees,
saplings, and regeneration. It is estimated that 77
percent of the butternut trees in North Carolina and
Virginia have been killed, and in the northeastern area,
most of the monitored trees are infected. Trees that
appear to exhibit resistance to the disease have been
found in most states where butternut grows. Many of
these trees are being propagated for host resistance
studies.

Several states have implemented harvesting guidelines
or moratoriums in an attempt to preserve genetic
variability in the species and to ensure that potentially
resistant trees are not removed. There are no viable
control measures for this disease, but no new affected
counties have been added to the map (below) in 2006.

Eastern Counties Where Butternut Canker Was Reported, 2006
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Historical Highlights

Fusiform rust

Cronartium quercuum f. sp. fusiforme, a native fungus,
continues to be the most damaging disease agent of
loblolly and slash pines in the South. The disease
disfigures and Kills trees up to pole size and results in
much stem breakage. The disease is damaging in both
plantations and natural stands.

An estimated 13.9 million acres of pines are affected.
Acres are classified as affected if more than 10 percent
of the trees have potentially lethal cankers. Georgia
has the greatest amount of the disease, with 4.6 million
acres (49 percent) of the host type affected. Genetic
selection of resistant planting stock is leading to
significant improvement in field survival and stand
quality.

Acres (in thousands) Affected by Fusiform Rust, 2006*

National
Forest Other State and
State (survey year) System Federal Private Total
Alabama (90) 7.1 0.0 1,704.2 1,711.3
Arkansas (95) 4.9 0.0 280.5 285.4
Florida (95) 35.3 6.8 1,426.3 1,468.4
Georgia (89) 38.0 102.8 4,452.9 4,593.7
Louisiana (91) 85.0 18.4 1,554.9 1,658.3
Mississippi (94) 118.0 60.0 1,043.0 1,221.0
North Carolina (90) 4.9 7.8 956.2 968.9
Oklahoma (93) 0.0 0.0 339 33.9
South Carolina (93) 46.0 59.0 1,332.2 1,437.2
Texas (92) 21.8 0.0 397.3 419.1
Virginia (92) 0.0 0.0 59.3 59.3
Total 361.0 254.8 13,240.7 13,856.5

* Acres with greater than 10 percent infection.
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Dwarf mistletoes

Arceuthobium spp. are parasitic plants that infect the
aerial portions of host trees. They affect most conifer
species in the West and spruces in the Northeast,
causing branch distortions, reduced stem growth, and
decreased longevity.

Commercial trees most affected include Douglas-fir,
lodgepole pine, true fir, western hemlock, western
larch, and ponderosa pine. Dwarf mistletoes are
usually host-specific and have patchy distributions

Historical Highlights

within stands and across larger landscapes. Over 29
million acres of western forests (including Alaska)
have some level of infection. Losses are estimated at
around 164 million cubic feet of wood annually.

Dwarf mistletoes are amenable to cultural treatments,
although infected areas are often more difficult to
manage than uninfected areas. The overall incidence
and severity of this disease are thought to have
increased over the past century due to fire
suppression.

Acres (in thousands) in the West Affected by Dwarf Mistletoes, 2006

National
Forest Other State and
State (survey year) System Federal Private Total
Alaska* 3,400.0
Arizona (85-89) 1,174.0 674.0 25.0 1,873.0
California (05) 2,536.4 76.7 2,123.1 4,736.2
Colorado (06) 815.9
Idaho - North (70-80)** 478.0 10.0 244.0 732.0
Idaho - South (94)** 2,600.0
Montana (70-80) 1,694.0 123.0 600.0 2,417.0
New Mexico (97) 1,144.0 348.0 581.0 2,073.0
Nevada (94) 49.0
Oregon (67) 3,940.0
Utah (94) 410.0
Washington (97) 5,678.3
Wyoming (06) 637.3
Total 7,026.4 1,231.7 3,573.1 29,361.7

* Commercial acreage only in Alaska.

** |daho-North is in Region 1, and Idaho-South is in Region 4.
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INSECTS: NATIVE

Amethyst cedar borer
Semanotus amethystinus

Region 5: California
Host(s): Cedar

The amethyst cedar borer infested mature Port-Orford cedars that died along the Sacramento River in the
town of Dunsmuir and along Clear Creek in the Siskiyou Wilderness, Siskiyou County.

Arborvitae leaf miners
A complex of four species

Region 9/Northeastern Area: Vermont
Host(s): Northern white-cedar

No significant activity was reported in Maine or New Hampshire in 2006. Light damage was observed in
Vermont, a decrease from the previous year.

Ash defoliator
Palpita magniferalis

Region 9/Northeastern Area: Maine
Host: ash

Defoliation in Maine was much reduced in 2006 as compared with the previous three years. Islesboro had
some light to moderate defoliation, and there was only a trace amount of defoliation on the mainland in the
mid-coast area.

Aspen leaf miner
Phyllocnistis populiella

Region 10: Alaska
Host(s): Aspen, balsam poplar, black cottonwood, birch, and alder

Aspen leaf miner infestations appear to have topped out in 2005 after five consecutive years of increases. In
2006, 457,882 acres were mapped by aerial surveys, the lowest acreage in two years. However, because
much of the aspen covered by aerial survey was also damaged by large aspen tortrix and other defoliators,
it is thought that actual acreage remained close to the 2005 figure of 659,536, the apparent peak of the
outbreak. With the exception of a few localized outbreaks found in south-central Alaska and those spread
sporadically across the west of the state, the majority of the outbreak is bounded by the Alaska Range to the
south and the Brooks Range to the north. This year, the Fairbanks area remained heavily infested, as did the
area between Delta and Tok and between Glennallen and Chitina. The area between Delta and Tok has
been heavily infested for about 10 years and remain so this year. The area between Glennallen and Chitina
has been previously infested, but the infestation appeared to intensify in 2006.
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Observers noticed that the intensity varied within aspen patches, with intensity highest on the edges and
light in the center of each patch. This would indicate a disease outbreak in the leaf miner population as
opposed to a “catch-up” of parasitoid or predator populations in response to the high leaf miner
populations. The cause of outbreak crashes has often been attributed to disease or parasitoid/predator

loading.

Bagworm moth
Thyridopteryx ephemeraeformis

Region 2: Nebraska
Host(s): Eastern redcedar

Populations continue to be high on eastern redcedar in some areas of eastern Nebraska and are causing
some tree mortality.

Region 9/Northeastern Area: Connecticut, Delaware, lllinois, New Jersey, and West Virginia
Host(s): Arborvitae, black locust, boxelder, conifers, juniper, Northern white-cedar, spruce, white pine

In Connecticut, heavy populations occurred on arborvitae.

Delaware reported light to moderate infestations on spruces and pines throughout the state in 2006. In New
Jersey, approximately 250 acres of eastern redcedar were affected by this pest at various locations
throughout Atlantic, Burlington, Cumberland, Cape May, Ocean, and Salem Counties. In West Virginia, as
in 2004 and 2005, light populations of this moth were reported statewide in 2006.

High populations were reported in scattered locations in the northern half of Illinois. Complete defoliation
and death of spruce trees used as windbreaks occurred in some areas. In past years, this pest was limited in
range to the southern two-thirds of Illinois, but with milder winters over the last ten years, it was now found
in the northern part of the state.

Baldcypress leaf roller
Archips goyerana

Region 8: Louisiana
Host(s): Baldcypress

In 2006, 101,736 acres of mixed baldcypress stands in southern and southeastern Louisiana were defoliated
by the baldcypress leafroller (in Ascension, Assumption, lIberia, Iberville, LaFourche, Livingston, St.
James, St. John the Baptist, and St. Martin parishes). Approximately 70,049 acres were severely defoliated
(>50 percent foliage damaged). The primary impact of this defoliation is loss of radial growth, producing
an estimated volume loss of 0.1 MBF/acre. Dieback and scattered mortality occurred in some areas.
Permanently flooded areas were most severely impacted.
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Balsam gall midge
Paradiplosis tumifex

Region 9/Northeastern Area: Maine, New Hampshire, and Vermont

Host(s): Balsam fir
In Maine, this pest caused very significant damage to the Christmas tree and wreath industries in the past,
but currently, population levels were very low throughout the state. No control projects were necessary in
2006, and no reports of damage in commercial Christmas tree farms or in wild balsam stands were
received. Expectations that population levels would increase in 2006 did not materialize. An increase in
gall midge was seen throughout the northern region of New Hampshire. There was very little defoliation
reported in Vermont.

Balsam twig aphid
Mindarus abietinus

Region 9/Northeastern Area: Maine, New Hampshire, and Vermont

Host(s): Balsam fir
Although the Maine Forest Service conducted no specific surveys for this pest in 2006, because this pest
has caused significant damage to the Christmas tree and wreath industries of Maine in the past, most
Christmas tree producers monitored its presence closely. Based on their reports, population levels were
very low throughout Maine, with only scattered reports of noticeable damage on individual Christmas trees
and no reports of damage in forest stands. Statewide populations were rising in New Hampshire, with most
reports from northern part of the state. There was an increase in this pest in Vermont, with widely scattered
light to moderate damage on Christmas trees.

Barklice or psocids
Archipsocus spp.

Region 8: Texas
Host(s): Hardwoods, mostly oaks

During the summer of 2006, higher than normal populations of barklice in southeastern Georgia caused
many people to inquire about the cause of webbing covering the trunks and branches of their trees. No
permanent damage was caused.

Beech blight aphid
Grylloprociphilus imbricator

Region 9/Northeastern Area: Ohio
Host(s): American beech

In Ohio, no report of this aphid was received for 2006, and populations were reported decreasing in 2005.
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Birch skeletonizer
Bucculatrix canadensisella

Region 9/Northeastern Area: Maine, New Hampshire, and Vermont
Host(s): Birch species

In Maine, there was scattered defoliation over much of the state, but it was a minor part of a complex of
many defoliation causal agents. The expected birch skeletonizer problem did not reappear in eastern Maine
in 2006. This insect was present throughout the range of birch in New Hampshire at endemic levels. There
was light defoliation reported in central and northern Vermont.

Black pineleaf scale
Nuculaspis californica

Region 5: California
Host(s): Various conifers

Black pineleaf scale was observed infesting ponderosa pine plantations and mature stands on and adjacent
to Timber Mountain, Doublehead Ranger District, Modoc National Forest. This is the same general area
where one of California’s largest outbreaks of black pineleaf scale occurred in 1992. In 2006, plantations
on Timber Mountain had many pockets with severe defoliation and stunted growth due to chronic and
heavy scale infestations. Healthier plantation trees, with good leader growth and needle retention, have
chlorotic foliage from lighter infestations. Several larger trees within and adjacent to the plantations are
also infested and exhibited poor needle retention. One natural stand of ponderosa pine (~20 acres),
surrounding a nearby pumice plant, is severely infested with scales. Approximately 50 percent of the trees
in this stand have died over the past few years and the surviving trees have very little foliage. In this stand,
dust from the pumice plant is likely playing a role in reducing the ability of the predators and parasites to
find the scales.

Scales were also abundant on the foliage of several large ponderosa pines growing near a dirt surfaced
residential road near Janesville, CA, Lassen County.

Sugar pine suffering from an outbreak of black pineleaf scale north of Dead Horse Summit, Siskiyou
County, had healthier foliage this year. Trees within the infested area (roughly 1500-to-2000 acres) had
greener and fuller crowns than were seen in 2005.

Black turpentine beetle
Dendroctonus terebrans

Region 8: Regionwide
Host(s): Loblolly pine, longleaf pine, slash pine, and shortleaf pine

Much like pine engraver beetles, the black turpentine beetle prefers to attack stressed, weakened trees.
Stands stressed by multiple factors such as drought and logging injury, compacted soil, or wildfires are
especially vulnerable. Black turpentine beetle are active in the lower six to eight feet of the tree’s bole.
Although generally present at low population levels, when black turpentine beetle numbers increase
significantly, they are capable of attaining primary pest status, attacking trees with no overt damage or
other evidence of susceptibility.

Black turpentine beetle activity increased in southern Alabama in 2006, probably in combination with
summer drought and the lingering effects of hurricane Katrina. A drastic increase in pine mortality
following hurricane Katrina occurred in SE Louisiana parishes (St. Tammany, Tangipahoa, and
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Washington) in 2006 due to the storm, summer drought, black turpentine beetle, and Ips engraver beetle
activity. Mortality was very abundant, but widely scattered. Mortality also occurred farther west and into
SW Louisiana parishes affected by hurricanes Katrina and Rita. Activity increased to moderate levels in
Texas in 2006, with damage very localized; the summer drought probably increased tree susceptibility.
Georgia reported intense activity in the lower Piedmont and upper Coastal Plain, often associated with Ips
beetles. Mississippi reported continuing black turpentine beetle activity in longleaf pine stands in the
southern part of the state where both prescribed burning and harvest treatments had been carried out. South
Carolina reported increases in black turpentine beetle activity in areas previously thinned to control
Southern pine beetle, in scattered commercial thinnings, and in areas of hot prescribed fires. North
Carolina noted scattered and moderate black turpentine beetle activity in the mountains and reduced
activity in Sandhills longleaf stands being managed for pine straw production. Tennessee reported small
spot infestations, often in association with Ips beetles.

Bruce spanworm
Operophtera bruceata

Region 9/Northeastern Area: Maine, New Hampshire, New York, Pennsylvania, and Vermont
Host(s): Sugar maple and beech
No significant activity was reported in Maine or New Hampshire. Populations of this defoliator in New

York declined in the Adirondacks. In Vermont, there was a decrease in populations and very light
defoliation reported.

In Pennsylvania, there were 2,606 acres of combined damage from Bruce spanworm along with other
geometrid defoliators, including the halfwing geometer (Phigalia titea) and fall cankerworm (Alsophila
pometaria).

Buck moth
Hemileuca maia

Region 8: Louisiana

Host(s): Live oak and other hardwoods
Buck moth defoliation of live oak has been a problem in New Orleans for many years. The moth continues
to be locally abundant in the city and of particular concern in the Federal Historic Districts. The insect
population in Louisiana declined in 2006, with little obvious defoliation occurring. Adult moth catches and

infested tree numbers declined. The effects of flooding from hurricane Katrina may have had a negative
effect on diapausing pupae.

California flatheaded borer
Melanophila californica

Region 5: Southern California
Host(s): Various pines

A flatheaded borer that appears identical to Melanophila drummondi caused mortality and top-kill of
mountain hemlock on the ridge between Little Duck Lake and High Lake in the Russian Wilderness.
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Cedar bark beetle
Phloeosinus spp.

Region 3: Arizona and New Mexico

Host(s): Cypress, juniper
Cedar bark beetle tree mortality was not recorded in the Southwest in 2005. In 2006, 11,120 acres of
mortality were recorded. In Arizona, cedar bark beetle mortality was recorded on the Apache-Sitgreaves
National Forest (710 acres); and Fort Apache (35 acres), Hualapai (2,130 acres), Navajo (4,615 acres) and

San Carlos (2,020 acres) Indian Reservations. In New Mexico, mortality was recorded on the Gila National
Forest (1,570 acres); and 40 acres of State and private land.

Region 5: California
Host(s): Incense-cedar, cypress

Branch and stem dieback of ornamental cypress was caused by cypress bark beetles at Oak Run, Shasta
County.

Cherry scallop shell moth
Hydria prunivorata

Region 8: Alabama and Tennessee
Hosts: Black cherry and other native cherries
A small infestation was detected in Lauderdale County, Alabama, in the spring of 2006. No serious

damage occurred and refoliation was present by late summer. Tennessee reported scattered heavy
defoliation in Monroe, McMinn, and Polk Counties.

Common oak moth
Phoberia atomaris

Region 9/Northeastern Area: Ohio and West Virginia
Host(s): White oak

In Ohio, populations of the common oak moth and the half-winged geometer were reported to decrease or
collapse in 2005, and surveys were not done in 2006. In West Virginia, surveys were done in conjunction
with several miscellaneous loopers that caused damage at similar times. Damage had decreased
dramatically in 2005, and in 2006 defoliation was light and was not mapped.

Cypress looper
Anacamptodes pergracilis

Region 8: Florida
Host(s): Baldcypress

No reports were received in 2006
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Douglas-fir beetle
Dendroctonus pseudotsugae

Region 1: ldaho and Montana
Host(s): Douglas-fir

Douglas-fir beetle populations returned to, or remained at, nearly endemic levels in most parts of northern
Idaho. Not all of the potentially infested areas were surveyed; but we believed most areas in that part of the
Region harbored few active beetle populations. While the Coeur d’Alene, Clearwater, and St. Joe National
Forests showed the most significant reductions in infested area, most of those National Forests were not
surveyed. The Nez Perce National Forest showed less-significant decreases. Few currently infested trees
were observed in areas surveyed in northern Idaho, and we believe populations are at near-normal levels in
most Douglas-fir and mixed-species stands.

In western Montana, every area surveyed showed a marked decline in infested stands. In a few areas,
especially the Bitterroot, Beaverhead, Flathead, Helena, and Lolo National Forests, beetle populations and
resultant beetle-killed trees remain at higher-than-normal levels. But on every one of those national forests,
infested area declined in 2006. In many areas, beetle-killed trees were still noticeable; but seldom did we
find higher numbers of new attacks in 2006. Stands surveyed in and around areas affected by 2000 and
2003 fires on parts of Bitterroot and Helena National Forests showed populations declining dramatically.
Few areas had more new attacks in 2006 than in 2005. Infested acreage recorded on aerial detection
surveys declined on the Helena National Forest from 5,550 acres in 2005 to slightly less than 5,300 acres in
2006. On the Bitterroot National Forest, where beetles have infested stands not affected by fire, infested
area decreased from 69,300 acres in 2005 to just over 27,000 acres in 2006. That was still the most heavily
impacted reporting area in the Region. Ground surveys and observations on the national forest showed
fewer areas with currently infested trees, so we believe the infestation has declined markedly. Surveys
conducted elsewhere in the state had similar results. We may begin to see more beetle activity in western
spruce budworm-affected areas; but that has not been manifest as yet.

Region-wide, the mapped infested area decreased to just less than 62,800 acres; down from more than
177,000 acres in 2005. Approximately 121,800 beetle-killed Douglas-fir were recorded on those infested
acres. In most areas, we believe populations are still declining. In some areas, still-high populations may
be more perceived than real, as it is often difficult to determine the year of kill from the air.

More than 2 million acres of Douglas-fir older than 100 years exist in the Region. Weather and stand
disturbances—fire, defoliation, or windthrow—increase the likelihood of Douglas-fir beetle outbreaks in
susceptible stands. Preventive management is the key to reducing outbreak potential.

Region 2: Colorado and Wyoming
Host(s): Douglas-fir

In Colorado, Douglas-fir beetle declined from about 35,000 acres in 2005 to about 13,000 acres in 2006.
Some Douglas-fir beetle activity was in direct association with prior prescribed burns and wildfires, while
some had no association with fire/tree scorch. Douglas-fir beetle activity was observed on the Gunnison,
Rio Grande, San Isabel, San Juan, and White River National Forests and surrounding lands of mixed
ownership. Chronic Douglas-fir beetle activity continues in some stands previously defoliated by western
spruce budworm of the Rio Grande National Forest. In 2006, the anti-aggregation pheromone MCH was
successfully deployed to protect specific Douglas-fir stands on the Rio Grande, White River, and Pike-San
Isabel National Forests.

In Wyoming, large pockets of Douglas-fir beetle mortality were observed along the North Platte River.
Drainages of the North Platte River have considerable Douglas-fir mortality. Douglas-fir beetle continues
to cause high levels of mortality throughout the national forests in northern Wyoming. On the Bighorn
National Forest, Douglas-fir on the west side of the forest showed high levels of beetle activity. Shell
Canyon, which was largely Douglas-fir, has seen well over 80 percent mortality caused by the beetle.
Management activities are now occurring in this area to reduce the amount of fuels left by the beetles and
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to provide some level of protection for any remaining stands. Other parts of the western Bighorn
Mountains have not reached this level of mortality, but mortality is increasing. Areas such as Battle Park
and Ten Sleep Canyon have experienced increased beetle outbreaks the past few years.

On the Shoshone National Forest, Douglas-fir beetle continues to kill large numbers of trees in the North
Fork corridor of the Yellowstone River. This outbreak has been going strong for at least eight years now,
and much of the mature overstory has been killed. This past year, beetles were noted attacking small (3- to
4-inch-diameter) trees along the North Fork, indicating how many beetles still remain and their reduced
food source. Douglas-fir beetle activity has also picked up in intensity in the Sunlight Basin area of the
northern Shoshone National Forest over the past two years. There are large expanses of almost pure
Douglas-fir type forestland in this area, and so it seems that this outbreak has considerable room to expand
over the coming years. In the southern part of the Shoshone National Forest, Douglas-fir in the Wind River
area is being attacked and killed. Many of the larger stands have experienced almost complete mortality
over the past few years. On the Shoshone National Forest in general, much of the Douglas-fir resource is
rapidly being depleted.

Region 3: Arizona and New Mexico
Host(s): Douglas-fir

Douglas-fir beetle mortality decreased in the Southwest from 77,255 in 2005 to 15,360 acres in 2006. In
Arizona, Douglas-fir beetle tree mortality was recorded on the Apache-Sitgreaves (300 acres), Coconino
(1,785 acres), Coronado (150 acres), Kaibab (845 acres), Prescott (15 acres), and Tonto (65 acres) National
Forests; Grand Canyon National Park (35 acres); Fort Apache (15 acres), and Navajo (5 acres) Indian
Reservations; and 105 acres of State and private land. In New Mexico, Douglas-fir beetle-caused tree
mortality was detected on the Carson (4,600 acres), Cibola (290 acres), Gila (60 acres), and Santa Fe (3,540
acres) National Forests; Valles Caldera National Preserve (80 acres), Bandelier National Monument (20
acres); 1,340 acres of USDI Bureau of Land Management land; Jicarilla Apache (1,310 acres), and Santa
Clara Pueblo (320 acres) tribal lands; and 480 acres of State and private lands.

Region 4: ldaho, Utah, and Wyoming
Host(s): Douglas-fir

Douglas-fir beetle-caused tree mortality decreased significantly across Region 4. In 2006, over 19,100
acres were affected, compared to 140,800 acres in 2005. Most of the Douglas-fir mortality for 2006 was
scattered across southern ldaho, with the majority mapped on the Salmon-Challis National Forest.
However, with 6,200 acres affected on the Salmon-Challis National Forest in 2006, the amount of acres
was half of the acreage mapped on the Salmon-Challis National Forest in 2005. Both the Ashley National
Forest in Utah and the Bridger-Teton National Forest in Wyoming saw significant reductions in affected
acres, from 33,100 and 19,100 acres, respectively, in 2005 to 1,400 and 1,300 acres, respectively, mapped
in 2006. Increased precipitation in 2005 may have contributed to the decline in tree mortality as residual
trees recovered from the effects of the prior drought.

Region 5: California
Host(s): Douglas-fir

Individual trees that were heavily infested with Douglas-fir dwarf mistletoe were killed by the Douglas-fir
beetle in the Castle Creek, Scott Camp Creek, and Upper Sacramento River drainages in Siskiyou County.
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Region 6: Oregon and Washington

Host(s): Douglas-fir
Douglas-fir beetles occur throughout the range of Douglas-fir and are considered the most common bark
beetles to cause mortality in Douglas fir. We observed fewer acres affected by Douglas-fir beetles in 2006,

but at elevated intensities. Mortality affected 76,968 acres at 1.72 trees per acre in 2005: in 2006, mortality
was noted on 52,555 acres at 2.56 trees per acre.

Within the Colville Reporting Area in northeast Washington, Douglas-fir mortality was mapped on 5,288
acres (7.74 trees per acre). Other Reporting Areas with significant mortality include: Wenatchee RA
(6,633 acres, 3.39 trees per acre), Mt. Baker-Snoqualmie (5,089 acres, 1.62 trees per acre), and Olympic
National Park (3,806 acres, .56 trees per acre).

Douglas-fir tussock moth
Orgyia pseudotsugata

Region 1: ldaho and Montana

Host(s): Douglas-fir and true firs
Defoliation from Douglas-fir tussock moth in northern Idaho dropped from 5,400 acres in 2002 to zero in
2003-2006. In Montana, noticeable defoliation from tussock moth dropped from 312 acres in 2005 to zero
in 2006. However, pheromone trap catches slightly increased in Idaho in 2006. Twenty six moths were
caught on the 26 USDA Forest Service-monitored sites south of Lewiston, Idaho. The total average per
site was 0.2 moths. In 2006, pheromone traps were not deployed in Montana at historical sites because of
low tussock moth activity.

Region 2: Colorado
Host(s): Douglas-fir
Defoliation in Douglas-fir due to Douglas-fir tussock moth continued to increase in Jefferson County on

private forested lands, west of Denver, Colorado. The Douglas-fir tussock moth early-warning traps caught
a total of 29 moths in 2005; trap catches in 2006 increased to 211 moths.

Region 3: Arizona and New Mexico
Host(s): Douglas-fir and true firs

Douglas-fir tussock moth defoliation in the Southwest increased from 870 acres in 2005 to 1,230 acres in
2006. No defoliation by this insect was recorded in Arizona in 2006. Douglas-fir tussock moth defoliation
was recorded on 1,230 acres of the Cibola National Forest in New Mexico.

Region 4: ldaho, Nevada, and Utah

Host(s): Douglas-fir, tue firs
Defoliation of Douglas-fir and subalpine fir attributed to Douglas-fir tussock moth continued to decrease in
2006. Approximately 2,700 acres of defoliation were reported in 2006, compared to 10,500 acres mapped

in 2005. Over 1,000 acres of Douglas-fir tussock moth defoliation occurred on USDI Bureau of Land
Management lands in Idaho. Douglas-fir tussock moth defoliation was confirmed in the Ketchum/Sun
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Valley area. The last time Douglas-fir tussock moth occurred in this area was in 1992 during a state-wide
Douglas-fir tussock moth outbreak.

Region 5: California
Host(s): White fir (other conifers during outbreaks)

During 2006, defoliation from Douglas-fir tussock moth was detected by aerial surveys in Yosemite
National Park and on the Sierra and Stanislaus National Forests on over 20,605 acres; much more than that
observed in 2005 (12,711 acres). The Sierra National Forest had 10,005 acres of defoliation, Yosemite
National Park had 7,157 acres of defoliation, and the Stanislaus National Forest recorded 2,275 acres of
defoliation. Whole tree mortality may be observed in the defoliated areas, though topkill may be more
common. No Douglas-fir tussock moth egg masses were found during preliminary surveys (used to predict
populations trends) conducted in the fall of 2006, indicating that the Douglas-fir tussock moth populations
in these areas appear to be collapsing.

Douglas-fir tussock moth-defoliated areas were detected in a few new locations in 2006. There were about
40 acres of white fir defoliated on the Eldorado National Forest near Panther Creek. Douglas-fir tussock
moth feeding on white fir and Douglas-fir was also detected further north on the Shasta-Trinity National
Forest (1,783 acres) and on private land near Burney, California (57 acres). Egg mass counts in the
northern Douglas-fir tussock moth outbreak area indicate that some noticeable defoliation should be
expected in 2007.

Region 6: Oregon and Washington
Host(s): Douglas-fir and true firs

There were no areas of visible defoliation caused by tussock moth recorded in 2006. The Douglas-fir
tussock moth Early Warning System traps showed a slight increase in trap catches in some areas.

Douglas-fir twig weevil
Cylindrocopturus furnissi

Region 5: California
Host(s): Douglas-fir

No reports were received in 2006.

Eastern larch beetle
Dendroctonus simplex

Region 9/Northeastern Area: Maine, Michigan, Minnesota, New Hampshire, and Vermont
Host(s): Eastern larch

Pockets of dead and dying larch infested with this species continued to be a common sight throughout the
range of larch in Maine. Stands of larch in southern and central portions (including Downeast) of the state
exhibited the highest mortality rates. Populations were found throughout the range of larch in New
Hampshire. This beetle was found associated with other tree stressors causing mortality in north and
central portions of the state. This insect was found statewide in Vermont associated with larch decline,
especially in the northeastern part of the state. About 1,400 acres of dieback and mortality was mapped.
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Populations declined in Michigan in 2006. In Minnesota, eastern larch beetle continued to kill larch trees.
Although only 8,927 acres of mortality were mapped by aerial survey in 2006, mortality due to eastern
larch beetle continued to be very common and widespread. From 2001 through 2006, larch mortality was
mapped by aerial survey on 53,734 acres in 911 stands. No consistent stress factor contributing to the
current mortality by eastern larch beetle was found. Trees from 40 to 160 years and older were killed by
the beetle. Mortality occurred on upland as well as lowland sites and in pure as well as mixed stands.

Eastern tent caterpillar
Malacosoma americanum

Region 8: Regionwide
Host(s): Cherry

Infestations were reported from urban areas in northern Kentucky. Tennessee reported average to declining
infestations in middle and eastern portions of the state, with scattered areas experiencing defoliation as high
as 50 percent. Defoliation by this pest rarely causes serious or permanent damage.

Region 9/Northeastern Area: Delaware, Illinois, Maine, Massachusetts, New Hampshire, New Jersey, New York,
Pennsylvania, Vermont, and West Virginia

Hosts(s): Black Cherry, pin cherry, crabapple

Eastern tent caterpillar was noticeably absent from the landscape in Maine in 2006. This may be due in part
to the cool, wet spring in 2005, which allowed fungal pathogens to take hold in the populations of early
season defoliators, reducing the numbers for 2006. In Massachusetts, approximately 217 acres of
defoliation was documented in Berkshire County. Several stands of black cherry were completely
defoliated. Observed populations remain higher than the 10 year average in New Hampshire. There was no
reported activity from New York. There was heavy defoliation throughout Vermont.

In Delaware, black cherry throughout the state was moderately infested in 2006. Damage was not serious
in New Jersey, and most visible infestations were noticed on black cherry trees along highways and in open
fields. Pennsylvania reported eastern tent caterpillar damage scattered throughout the state, with two new
counties (Lancaster and Wayne) reporting total damage from this pest at 613 acres. In West Virginia, light
to moderate defoliation was observed over most of the state.

Moderate to heavy infestations were found in the southern half of Illinois and very light infestations in the
northern half of the state. This was in contrast to very heavy infestations in the southern third of Illinois in
2005.

Fall cankerworm
Alsophila pometaria

Region 8: Regionwide
Host(s): Various oak species

Minimal, localized activity is reported almost every spring in post oak forests in central Texas; little serious
damage occurs. North Carolina reported a very heavy infestation and defoliation in Mecklenburg County,
centered around Charlotte. Tennessee experienced defoliation levels below 30 percent statewide, except in
Claiborne and Union Counties, where damage was somewhat heavier. Virginia reported 790 acres of light
to moderate defoliation in an isolated infestation in Shenandoah County.
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Region 9/Northeastern Area: Connecticut, Maine, Massachusetts, Maryland, New Hampshire, New Jersey, New

Host(s):

York, Pennsylvania, Vermont, and West Virginia
Maples, oaks, other hardwoods

Connecticut reported about 28 acres of damage mapped in aerial survey in the southeastern-most county of
New London. In Maine, defoliation from an early season defoliator was reported in the Wells area after the
insects were gone. Additional light, spotty defoliation was detected in other coastal towns in York County.
Winter moth was iniatially suspected, but after further inspection and pheromone trapping, the causal agent
was identified as fall cankerworm. Approximately 900 acres of moderate defoliation was documented in
Hampshire County, Massachusetts. About 28,000 acres of defoliation occurred in southern New
Hampshire: the host was red oak and the major damage occurred in May and June. This insect was
associated with some light to heavy defoliation in the Catskills region of New York; however its impacts
were secondary in comparison to the forest tent caterpillar, which was often observed in the same stands
and seemed to be the cause of the majority of damage. Populations collapsed in Vermont and no damage
was observed.

In New Jersey, defoliation attributable to the fall cankerworm was noticeable throughout the state on
hardwood trees and did not appear to be static, but affected the same acreage as in past years. Maryland
reported two areas of defoliation from the fall cankerworm. In Anne Arundal County, the damage area
expanded to 6,082 acres, almost four times the 1,608 acres defoliated in the same area in 2005. A small part
of this area had only light to moderate damage in 2004 (which was not reported). In addition, severe
defoliation was seen on 1,187 acres in Cecil County in 2006, much of this overlapping a gypsy moth
treatment block. Pennsylvania continued to survey for fall cankerworm and other geometrid defoliators,
including the halfwing geometer (Phigalia titea) and the Bruce spanworm (Operophtera bruceata).
Combined damage from the larvae of these moths occurred on 2,606 acres in 2006, and new damage was
listed in the counties of Bradford, Columbia, Lycoming and Sullivan. Increasing damage also was reported
for Montour County, which was resurveyed in 2006. This was the fourth consecutive year of defoliation in
some areas of Pennsylvania. West Virginia described fall cankerworm damage in terms of damage caused
by several coexisting geometrid defoliators. Looper defoliation was light and was not mapped.

Fall webworm
Hyphantria cunea

Region 5: California

Host(s):

Pacific madrone

Infestations of fall webworm were noted in Tuolumne, Amador, Calavaras, and Eldorado Counties. Light
defoliation was noted along the Highway 49 corridor and south on Highway 108. Most of the affected trees
occurred in groups along streambeds or by roadsides.

Region 8: Regionwide

Host(s):

Hardwoods

North Carolina reported heavy infestations in the mountains, with partial to total defoliation. Scattered
infested landscape trees were observed statewide. Tennessee reported average to low infestation levels
statewide.
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Region 9/Northeastern Area: Delaware, Maine, Maryland, New Hampshire, New Jersey, New York, Vermont, and

Host(s):

West Virginia

Maple, beech, birch, hickory, walnut, apple, ash, black cherry, cherry, elm, persimmon, oak, other
hardwoods

Fall webworm populations were at high levels in Maine in 2006 with many trees festooned with webs from
top to bottom. Webs were found throughout the state and were in noticeable numbers further north than
was usual. Populations continued to be high throughout New Hampshire, with localized populations in the
central region of the state. There was no report from New York in 2006. The norther part of Vermont,
experienced the heaviest damage seen in many years.

In Delaware, light defoliation was observed on black cherry and black walnut throughout the state.
Numerous webs were noted in trees throughout central and southern Maryland, but only light damage in
any area. There were very scattered and low infestation levels in New Jersey, with minor webbing and
subsequent defoliation affecting counties bordering the Delaware River. Light to moderate defoliation
occurred over most of West Virginia in 2006.

Fir engraver beetle
Scolytus ventralis and Scolytus spp.

Region 1: ldaho and Montana

Host(s):

Grand fir and, rarely, other fir species

According to 2006 aerial surveys, the number of acres with fir engraver-caused mortality in grand fir stands
and the number of visible red trees decreased from 2005 levels across western Montana and northern Idaho.

Regionally, total infested area exceeded 15,000 acres, down from 91,000 plus acres reported in 2005. On
the 15,000 infested acres, nearly 18,000 trees were killed in 2005 (recorded as faders in 2006). Some of
this reduction may be attributed to less area surveyed during aerial detection survey flights in 2006;
however, ground surveys support the conclusion that fir engraver populations declined across the Region,
resulting in fewer red trees across the landscape in 2006.

We believe the reduction in the number of acres with fir engraver-caused tree mortality is related to a return
to near normal moisture conditions. Should we continue this nearly normal precipitation trend, fir engraver
populations should continue to decline in 2007.

Region 2: Colorado

Host(s):

Douglas-fir, white fir

Scolytus ventralis populations have expanded for the third consecutive year in dense white fir stands on the
Pagosa Ranger District, San Juan National Forest, and on the San Carlos Ranger District, Pike-San Isabel
National Forest. On the southern portions of the San Juan National Forest, corkbark fir (Abies lasiocarpa
arizonica) has also been a preferred host of the fir engraver.

Fir engraver beetle caused tree mortality markedly diminished from 2004 in the Wet Mountains of southern
Colorado. Fir engraver outbreaks, however, persist to the southwest in the Rio Grande and San Juan
National Forests.
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Region 3: Arizona and New Mexico
Host(s): White fir and subalpine fir

Tree mortality in the Region due to fir engraver beetles increased slightly from 64,915 acres in 2005 to
72,530 acres in 2006. In Arizona, fir mortality was recorded on the Apache-Sitgreaves (295 acres),
Coconino (745 acres), Coronado (25 acres), Kaibab (105 acres) and Tonto (5 acres) National Forests;
Grand Canyon National Park (5 acres); and Fort Apache Indian Reservation (20 acres). In New Mexico, fir
mortality was reported on the Carson (8,250 acres), Cibola (3,710 acres), Gila (17,750 acres), Lincoln
(8,810 acres), and Santa Fe (4,320 acres) National Forests; Bandelier National Monument (60 acres); 20
acres of USDI Bureau of Land Management land; Jemez Pueblo (30 acres) Jicarilla Apache (1,090 acres),
Mescalero Apache (10,350 acres), and Santa Clara Pueblo (1,330 acres) tribal lands; and 15,610 acres of
State and private lands.

Region 4: California, Idaho, Nevada, and Utah
Host(s): Grand fir, red fir, subalpine fir, and white fir

Fir engraver beetle-caused tree mortality continues to decrease region-wide in 2006. Aerial surveyors
recorded over 21,000 acres with fir mortality in 2006, compared to 65,800 acres reported in 2005. On the
Humboldt-Toiyabe National Forest in Nevada, fir mortality increased slightly, from 12,400 acres in 2005 to
16,000 acres in 2006. Most of this mortality occurred on the Ely and Jarbidge Ranger Districts.
Additionally, Great Basin National Park in Nevada had 2,200 acres mapped with fir mortality. In Utah, the
Fishlake National Forest had 1,400 acres with mortality.

Region 5: California
Host(s): White fir and red fir

Most of northeastern California experienced low to moderate levels of fir engraver beetle activity in 2006.
However, fir engraver beetle-caused mortality continued at the same elevated levels as 2005 in a few areas,
in conjunction with overstocking, dwarf mistletoe, Cytospora canker and annosus root disease.

Elevated fir mortality levels continued on the Warner Mountain, Big Valley, and Doublehead Ranger
Districts in the Modoc National Forest. High levels of activity were observed in the Warner Mountains
near Cedar Pass, Mount Bidwell, Mount Vida to Buck Mountain, northwest of Boot Lake, and in an area
between Pepperdine and Squaw Peak. The Big Valley Ranger District had notable areas of mortality east
of Adin near Deer Spring Ridge and also southeast of Adin near Hunsinger Flat. Mortality also occurred in
red and white fir near Medicine Lake on the Doublehead Ranger District.

Fir engraver activity was minor throughout most of the Plumas and Lassen National Forests. Areas of
elevated activity were southwest of Lake Davis and northeast of Frenchman Lake, Beckwourth District,
Plumas National Forest, and in extremely dense stands on Harvey Mountain and Campbell Mountain,
Eagle Lake Ranger District, and Black Mountain, Hat Creek Ranger District, in the Lassen National Forest.

Elevated mortality levels continued throughout the entire red fir belt on the Tahoe National Forest. Red fir
infected with dwarf mistletoe and/or annosus root disease were attacked and killed throughout the Alpine
Meadows Ski Area, Truckee Ranger District. Fir engraver-caused mortality was also observed on Babbit
Peak, Sierraville Ranger District, and near Leviathon Mine in Alpine County. Mortality of red and white
fir continued this year on drier, high elevation sites in the vicinity of Interstate 80 from Monumental Ridge
north to Yuba Pass and east to the Nevada border, in Placer and Nevada Counties.

Mortality caused by the fir engraver continued at low levels throughout most of the southern Sierra Nevada
range. Elevated fir mortality was noted at higher elevations on the Eldorado National Forest. Fir engraver
was also found attacking red fir of all size classes in much of the older, decadent stands that are being
heavily encroached by lodgepole pine. Most of the high elevation fir mortality in the Eldorado and
Stanislaus National Forests was caused by a combination of true fir dwarf mistletoe, fir roundheaded borer,
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and fir engraver. Elevated fir mortality on the Stanislaus National Forest was largely aggregated in the
northern section: east of the Emigrant Wilderness along the Summit Level Ridge and large areas in the
Mokelumne and Carson-lceberg Wilderness. Fir engraver activity in the Sequoia National Forest has
subsided to background levels, with scattered red fir mortality confined to higher elevations.

The amount of mortality caused by the fir engraver beetle continues to decrease in southern California.
Some damage occurred in the San Bernardino Mountains, but appears to be approaching the background
levels found prior to the recent outbreaks.

Region 6: Oregon and Washington
Host(s): True firs

Acres reported affected by fir engraver decreased for the third straight year, from 540,630 acres with 1.72
trees per acre in 2005, to 197,348 acres, with 1.32 trees per acre in 2006.

The most significant fir engraver activity occurred in Washington. The following Reporting Areas were
mapped with high mortality: Colville National Forest 12,652 acres, 1.71 trees per acre, Colville Indian
Reservation 4,572 acres, 2.27 trees per acre, Gifford Pinchot National Forest 7,234 acres, 1.45 trees per
acre, Mt Baker-Snoqualmie National Forest, 32,575 acres, 1.10 trees per acre, Okanogan National Forest,
4.283 acres, 3.13 trees per acre, Olympic National Park, 17,477 acres, .91 trees per acre, Wenatchee
National Forest, 17,692 acres, 3.34 trees per acre, and Yakama Indian Reservation, 6,351 acres, 3.27 trees
per acre. In Oregon, the most significant fir engraver was on the Umatilla National Forest, 12,655 acres
with .83 trees per acre, and the Wallowa-Whitman National Forest, 10,918 acres with .73 trees per acre.

Fir roundheaded borer
Tetropium abietis

Region 5: California
Host(s): Various fir

No reports were received in 2006.

Flatheaded fir borers
Melanophila drummondi

Region 5: California
Host(s): Douglas-fir
During 2006, Douglas-fir mortality in interior portions of Santa Cruz, Mendocino, and southern Humboldt

Counties increased slightly from levels detected in previous years. Mortality from this beetle was noted on
Douglas-fir infected with Phaeolus schweinitzii in Santa Cruz County.

Douglas-fir growing on private property near Cedar Creek, west of Round Mountain in Shasta County
exhibited varying degrees of resin streaming and branch and top dieback: symptoms that are typical of
chronic activity by the flatheaded fir borer on stressed trees.
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Flatheaded wood borer
Agrilus spp.

Region 2: South Dakota
Host(s): Gambel oak, English oak, and Eastern redcedar

Two-lined chestnut borer (A. bilineatus) was associated with dying bur oaks located in native stands in
western South Dakota. These infestations appeared to be concentrated along the White River, though they
occur in oak stands in the northwest part of the state. Bronze birch borer (A. anxius) infested trees are
becoming more common in the central part of the state, even within communities that had experienced few
problems with birch dieback until now. The increase in activity and tree decline may be related to the high
summer temperatures which are a stress to birches. The hackberry borer (A. celti) has also been found
infested hackberries throughout the central part of the state and this increased activity is probably also
related to the lack of host vitality due to the drought and high summer temperatures.

Forest tent caterpillar
Malacosoma disstria

Region 4: California, Idaho, Nevada, Utah, and Wyoming
Host(s): Aspen and cottonwood
In 2006, forest tent caterpillar defoliation was not detected during aerial surveys. However, isolated

pockets of forest tent caterpillar and fall webworm defoliation were noted throughout the Region based on
ground observations.

Region 8: Kentucky, Louisiana, North Carolina, South Carolina, and Texas
Host(s): Tupelo gum and upland hardwoods

In Louisiana, defoliation occurred on 218,069 acres of forested wetlands in Ascention, Assumption,
Iberville, Lafourche, Livingston, St. James, St. John the Baptist, and St. Mary Parishes in 2006. This
defoliation was severe (>50 percent foliage damage) on 110,570 acres.

Kentucky reported a decline in populations in previously infested counties along the Ohio River due to
natural parasitism, but the infestation has moved into urban areas in Boone, Kenton, and Campbell
Counties, causing high levels of defoliation in concert with Eastern tent caterpillar.

In Texas, light, scattered defoliation was noted along the Angelina River in Angelina and Nacogdoches
Counties; this is almost an annual occurrence.

North Carolina reported light defoliation along the Roanoke River in Bertie, Halifax, Martin, and
Northhampton Counties.

South Carolina reported severe defoliation on 371,700 acres in 13 counties (Bamberg, Beaufort, Berkeley,

Charleston, Colleton, Dillon, Dorchester, Georgetown, Horry, Jasper, Marion, Orangeburg, and
Williamsburg).
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Region 9/Northeastern Area: Connecticut, Illinois, Indiana, Maine, Massachusetts, Michigan, Minnesota, New
Hampshire, New York, Pennsylvania, Rhode Island, Vermont, and West Virginia

Host(s): Aspen, basswood, pin oak, red oak, white oak, sweetgum, sugar maple, other hardwoods

Connecticut reported more damage noted than in previous years, with about 15,500 acres defoliated.
Populations in Maine remained at endemic levels with no defoliation from the insect seen in 2006. In
Massachusetts, severe defoliation was reported on 438,148 acres, more than double the acres reported in
2005. This widespread defoliation occurred in Plymouth, Bristol, Norfolk, Barnstable, Hampshire, Franklin
and Berkshire Counties. The presence of both an Entomophaga fungus and a virus were confirmed by the
USDA Forest Service lab in Hamden, CT and populations were expected to collapse. In June, large
numbers of the native biological control “friendly fly”, Sarcophaga aldrichi, were observed. A total of 450
acres of managed sugar bushes received aerial treatment. New Hampshire aerial survey detected about
28,000 acres of defoliation in 2006, a decline from the 66,000 acres recorded in 2005. The host was
generally red oak and some sugar maple. Pheromone trap catches had risen sharply and were moderate to
high in northern New Hampshire where little defoliation occurred, which suggested the outbreak could
move to that area in 2007.

This insect was again the most significant defoliator in New York in 2006 with an estimated damage of
about 1.2 million acres. Damage was mapped by aerial survey on 34,297 acres. Heavy defoliation occurred
in a band from east of the Finger Lakes to the Adirondack and Catskill mountains. Preliminary egg mass
surveys indicated that there will likely be significant defoliation again in 2007, despite the fact that a large
number of caterpillars were Killed by disease. However, egg mass counts were generally lower than 2005
numbers. Rhode Island reported about 4,340 acres of defoliation throughout the northern, central, and
eastern parts of the state. Most of the defoliated areas were a combination of forest tent caterpillar and
gypsy moth. In Vermont, defoliation was mapped on 343,000 acres, mostly in the southern and western
part of the state. Large numbers of caterpillars died from disease and parasites that were common in the
early summer. However, the outbreak was expected to continue in 2007. A total of 5,488 acres, in 168
blocks, were aerially sprayed in late May.

The forest tent caterpillar was reported defoliating 41,976 acres in Pennsylvania during 2006, up from
30,759 in 2005. Sugar maple was most severely affected. West Virginia reported no damage in 2006.

Populations remained very low in Illinois. The epidemic in Southeast Indiana continued in 2006. It was the
fourth consecutive year of noticeable defoliation in Jefferson and Switzerland Counties and the infestation
expanded into Ohio, Dearborn, and Ripley Counties. Defoliation ranged from light to severe but most was
in the severe class and mortality increased in 2006. In Minnesota, even though natural controls had caused
the disappearance of forest tent caterpillars in most northern areas of the state, the insect was found in
rather large numbers in 2006 in northeastern Grant and northeastern Stearns Counties. These populations
usually inhabited oak and basswood forests along lakeshores in the west-central counties. The population of
forest tent caterpillars last peaked in Northern Minnesota in 2002 but had a fairly constant presence every
year in the western lake country. No defoliation was reported in Michigan in 2006.

Fruittree leaf roller
Archips argyrospilus

Region 5: California
Host(s): California black oak

Fruit tree leafroller, Archips argyrospilus. Black oaks had some feeding by fruit tree leafroller in early
June near Cedar Camp on the Mendocino National Forest.
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Hemlock looper (fall flying)
Lambdina fiscellaria

Region 9/Northeastern Area: Maine, and Michigan
Host(s): Eastern hemlock, balsam fir, white spruce

No significant hemlock looper populations were found in Maine in 2006. However, small pockets of
defoliation were found in several townships in Kennebec and Cumberland County. Loopers were also
found feeding on oak and maple in areas infested by the saddled prominent complex.

Loopers have been epidemic in isolated areas of Michigan in the last few years. This resulted in thin
crowns, top kill and tree mortality. The eastern Upper Peninsula in Luce and Alger Counties were
especially hard hit. Populations moved to areas of Northern Lower Michigan and the central Upper
Peninsula in 2006. Because loopers first feed on lower branches, it was impossible to detect feeding
damage with aerial surveys until trees were heavily damaged.

Horned oak gall wasp
Callirhytis cornigera

Region 8: Alabama
Hosts: Oaks and other hardwoods

A small infestation was detected in Satsuma, Alabama, where about 90 percent of the water oaks were
infested and the gall wasp may have contributed to the mortality of over 50 trees in the area. The infestation
appeared to be several years old.

Jack pine budworm
Choristoneura pinus

Region 9/Northeastern Area: Michigan, Minnesota, and Wisconsin
Host(s): Jack pine

Jack pine budworm defoliated almost 159,000 acres in Michigan in 2006. Heavily damaged stands are
being prepared for a 2007 harvest.

In Minnesota, the primary infestation occurred in 2005 in the north-central part of the state in the area of
Hubbard County and the counties surrounding it. In 2006, defoliation in that area decreased four-fold to
19,400 acres, but the infestation increased in the northern and northeastern counties, from Roseau east to
Cook County on Lake Superior. Defoliation was mapped on 51,390 acres in those counties, where a
portion of the outbreak was probably associated with the spruce budworm outbreak in adjacent Canada.
The total area affected in the state in 2006 was 70,790 acres. In 2005, there was an unusual infestation
recorded of about 6,000 acres of jack pine budworm defoliation of red pine. In 2006, the defoliation of red
pine dropped to about 500 acres and occurred in Hubbard County.

The population of jack pine budworm dropped significantly in northwestern Wisconsin in 2006, but was on
the rise in west-central Wisconsin. There was a total of about 115,000 acres of defoliation in the state.
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Jeffrey pine beetle
Dendroctonus jeffreyi

Region 4: California and Nevada
Host(s): Jeffrey pine
Jeffrey pine beetle-caused mortality nearly doubled in 2006. Approximately 900 trees were killed over 450

acres. Most of the mortality occurred on the Carson Ranger District of the Humboldt-Toiyabe National
Forest, affecting nearly 700 trees over 330 acres.

Region 5: California

Host(s): Jeffrey pine
Jeffrey pine beetle activity increased on the east side of the Sierra Nevada range in 2006. Scattered
mortality was noted from the northern end of the Carson range down to Coleville, Carson Ranger District,
Toiyabe National Forest, and from Tahoe City to Sierraville, Sierraville and Truckee Ranger Districts,
Tahoe National Forest. Notable areas of Jeffrey pine mortality are Wolf Creek Meadows, the Markleeville
area, and south of Chilcoot, California, on the Toiyabe National Forest. Most mortality is in the larger
diameter classes. Jeffrey pine beetle-caused mortality was also noted in large mature trees near Emerald

Bay on the south edge of Lake Tahoe. Jeffrey pine beetle activity is expected to increase in these areas in
2007.

Jeffrey pine beetle was associated with chronic Jeffrey pine mortality in a stand of pine mixed with white
and red fir south of Swain Mountain, Plumas County. The pines show considerable evidence of snow-
caused injury, including broken, bent, and uprooted trees; nearby fir trees were not injured.

Jeffrey pine needleminer
Coleotechnites sp., near milleri

Region 5: California
Host(s): Jeffrey pine

The Jeffrey pine needleminer infestation continued this year near Truckee, Placer County, but at a lower
intensity than in the past. Approximately 200 acres were affected, which is about the same as last year.
The affected area is still entirely to the south of Interstate 80.

Jumping oak gall wasp
Neuroterus saltatorius

Region 8: Tennessee
Host(s): Oaks

Infestations were at generally low levels across Tennessee.
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Lace bugs
Corythucha spp.

Region 9/Northeastern Area: New Jersey and West Virginia
Host(s): Black cherry, sycamore, and oaks

There were no observations in New Jersey in 2006. No reports were received from West Virginia in 2006.

Lecanium scale
Lecanium spp.

Region 8: Virginia
Host: Oaks, hickories, redbud, blackgum

A small infestation (5-10 acres) was reported in Shenandoah County.

Loblolly pine sawfly
Neodiprion taedae linearis

Region 9/Northeastern Area: Missouri
Host(s): Shortleaf pine and loblolly pine

No activity was reported from Missouri in 2006.

Locust leaf miner
Odontota dorsalis

Region 8: Georgia, Kentucky, North Carolina, South Carolina, Tennessee, and Virginia
Host(s): Black locust

Locust leafminer activity was heavy in Virginia, western North Carolina, and upper eastern Tennessee in
2006.

Region 9/Northeastern Area: Deleware, Maine, Massachusetts, New Hampshire, New York, Ohio, Pennsylvania,
Vermont, and West Virginia

Host(s): Black locust

Populations remained low in Maine in 2006. There was no significant activity reported in Massachusetts.
In New Hampshire, hundreds of acres of damage were mapped by aerial survey in the past decade.
Mortality in those areas increased, but not significantly. In New York, this insect caused some mild to
moderate discoloration and defoliation on black locust over eastern portions of the state. About 8,000 acres
of damage was mapped in Dutchess County. There was widely scattered light defoliation and discoloration
in VVermont.

An estimated forty percent of the black locust stands in New Castle and Kent Counties in Delaware were
moderately defoliated in 2006, an increase from 2005. In New Jersey, this insect was active at low to
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moderate levels and appeared to be diminishing in central counties. No significant activity was reported in
Ohio or Pennsylvania. West Virginia reported moderate to severe damage across most of that state, with
bronzing most obvious by late June.

Lodgepole pine needleminer
Coleotechnites milleri

Region 5: California

Host(s): Lodgepole pine
Lodgepole needleminer defoliated nearly 14,000 acres of lodgepole pine on the eastside of Yosemite
National Park. This is considerably lower than previous years. Over 30,000 acres of defoliation have been
detected annually since 2003. Most of the defoliation was concentrated between Tenaya Lake and

Cathedral Ridge in Tuolumne Meadows. Feeding appears to have tapered off in currently infested areas,
and no lodgepole pine mortality was identified.

Longhorned beetle
Lagocheirus aranaeformis stroheckeri

Region 8; Florida
Host: Gumbo limbo

A notable infestation was reported from Little Torch Key and some other Florida Keys, probably resulting
from flooding stress during 2004-2005 hurricanes.

Looper complex — Linden looper and half-winged geometer
Erannis tiliaria
Phigalia titea

Region 9/Northeastern Area: Indiana
Host(s): Various oak species

There was no significant activity reported in 2006 in Indiana.

Maple leafcutter
Paraclemensia acerifoliella

Region 9/Northeastern Area: New Hampshire and Vermont
Host(s): Sugar maple

Populations remained level throughout the maple region of New Hampshire, with no significant damage.
There was occasional moderate defoliation and discoloration in northern Vermont.
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Maple trumpet skeletonizer
Epinotia aceriella

Region 9/Northeastern Area: Pennsylvania and Vermont

Host(s):

Sugar maple, red maple
In Vermont, there was light to moderate defoliation reported statewide.

There was no significant activity reported in Pennsylvania.

Maple webworm
Tetralopha asperatella

Region 9/Northeastern Area: Massachusetts, and VVermont

Host(s):

Mites

Sugar maple

Massachusetts reported heavy defoliation of sugar maple in Berkshire, Franklin, Hampden, and Hampshire
Counties. In Vermont, there was widely scattered light defoliation.

Olygonychus spp.

Region 8: Tennessee
Hosts: Red oak, spruce

Damage from mites feeding on oaks was generally low across Tennessee, although scattered damage to
spruce was noted in high elevation stands in the northeastern part of the state.

Mountain pine beetle
Dendroctonus ponderosae

Region 1: ldaho and Montana

Host(s):

Lodgepole, ponderosa, and other pines

The area infested by mountain pine beetles, mapped in 2006, decreased significantly in most of the Region.
Infested acreage was reduced, from 1,277,800 in 2005 to 880,900 acres for 2006. Both the Kaniksu and
Clearwater National Forests showed significant decreases; however, the greatest part of those national
forests were not surveyed. Most of the rest of northern ldaho exhibited verified decreases in infested
area—particularly on the Nez Perce National Forest, where the infested area declined by more than two-
thirds. Several formerly heavily infested areas have experienced severe amounts of host depletion.

In western Montana, with only a few exceptions, most areas also showed a decrease in infested acres. The
Lolo National Forest showed a slight increase as infestations moved into previously uninfested areas. On
the Deerlodge National Forest, the infested area increased significantly as beetle populations infested
previously unaffected stands. However, beetle populations declined in some of the most severely impacted
areas, and some of the apparent increase could be the result of mapping trees actually killed in 2004. Acres
on which beetle-caused mortality was recorded, in all species and on all ownerships, increased to 804,400
in 2006, compared to 749,000 in 2005. Total infested area is still higher than the 675,000 acres that had
been recorded in 2004. On those infested acres, more than 2.4 million trees were killed in 2005—recorded
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as faders in 2006. A bit more than 83 percent of those were lodgepole pine. Although beetle populations
declined in some host stands, populations continued to expand in a few areas. In some infested areas for
which ground-collected data were obtained, as many as 295 trees (lodgepole pines) per acre have been
killed within the past two to three years.

A substantial decrease in beetle-caused mortality was noted in whitebark pine stands, but mortality is still
quite high—especially on the Gallatin, Helena, and Beaverhead National Forests and in Yellowstone
National Park. In the Park, aerial surveys did not record as much beetle activity as in past years; however,
the Park was not completely surveyed. Ground surveys in some of those stands showed 96 percent of the
whitebark pine has been killed within the past few years. Infestations in some whitebark pine stands
continued to expand.

Many susceptible lodgepole, whitebark, and ponderosa pine stands remain in the Region. Unless weather
patterns change that favor hosts and are less conducive to beetle survival and population expansion, or
management activities reduce availability of susceptible hosts, mountain pine beetle populations and
resultant tree mortality will continue until few susceptible hosts remain in many stands.

Region 2: Colorado, South Dakota, and Wyoming
Host(s): Bristlecone pine, limber pine, lodgepole pine, ponderosa pine, and whitebark pine

Mountain pine beetle again was the most damaging agent in the Region in 2006. Large outbreaks continue
to devastate pines in the Region from Colorado’s San Luis Valley north to the Absaroka Mountains in
northwest Wyoming and east into the Black Hills in South Dakota.

Mountain pine beetle populations remained at epidemic levels in lodgepole pine stands throughout northern
Colorado. The following counties were severely impacted: Eagle, Grand, Jackson, Routt, and Summit.
Large amounts of dead and dying lodgepole pines adjacent to towns prompted efforts by federal, state, and
local homeowners to manage beetle impacts and fire risk in the wildland-urban interface. These
communities included Breckenridge, Silverthorn, Dillon, Frisco, Grand Lake, Granby, Winter Park,
Steamboat Springs, Avon, and Vail.

As lodgepole pine trees have been depleted from an area, mountain pine beetles have concentrating on the
few pines remaining that are intermingled with Engelmann spruce in riparian areas. Along these riparian
areas, the mountain pine beetle is attacking and infesting Engelmann spruce trees along with lodgepole pine
trees. Mountain pine beetle larvae are developing in these trees and are reaching late larval instars.
Whether these mountain pine beetles will survive to emerge as adults has not been determined.

In an unusual twist, mountain pine beetle-infested Engelmann spruce are being attacked at their base by the
spruce beetle, Dendroctonus rufipennis. This interaction between these two Dendroctonus species may
lead to an increasing problem as spruce beetle populations build while mountain pine beetle populations
collapse due to a depletion of the lodgepole pine resource.

In Colorado, mountain pine beetles successfully completed their lifecycle in a single year at elevations in
excess of 9,500 feet, where they were expected to take two years to complete development. As a result, we
saw unprecedented high levels of lodgepole pine mortality in these high elevation forests.

Beetle activity in lodgepole pine continued to intensify in proximity to Vail, Colorado. Mountain pine
beetle populations in ponderosa pine were at epidemic levels surrounding the Woodland Park community
in El Paso and Teller Counties. The beetles also caused high levels of tree mortality in stands of ponderosa
pine in the South Park area, near Fairplay, in Park County, Colorado.

A massive outbreak of mountain pine beetle in ponderosa pine on the Pike National Forest continued in
2006. In some areas much of the susceptible host type has been depleted. The outbreak of mountain pine
beetle along the eastern slopes of the Sangre de Cristo Range continued during 2006.

Infestations in lodgepole, limber, and bristlecone pines were detected in a number of areas along the Front
Range. Mountain pine beetle is at epidemic levels in lodgepole and limber pine forests throughout the
Colorado State Forest and adjoining portions of the Routt National Forest, in the northeastern part of
Jackson County. The present level of infestation averages 10 new faders per acre throughout, with some
large spots of up to 1,000 infested trees.
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Single trees and small groups of fading lodgepole pines, indicative of mountain pine beetle attacks, were
detected throughout high-elevation forests near Rocky Mountain National Park. This suggests that a major
outbreak may be imminent in this area within the next three to five years.

Mountain pine beetle epidemics continued to intensify and expand in the Black Hills of South Dakota and
eastern Wyoming, where a high level of impact was detected, totaling an estimated 111,000 trees killed
across 41,400 acres. Pine mortality due to this beetle was widespread in localized areas of the northern
areas and across the central Black Hills. A multi-stand, landscape-level episode of beetle-caused mortality
continued across the Deerfield Reservoir area.

The areas surrounding Deerfield Reservoir continue to suffer the largest outbreak of mountain pine beetle
in the Black Hills. This episode has been going for about four years now and is still producing widespread
and intense tree mortality. Efforts continue to treat this area to reduce beetle spread: in this past year, over
200,000 infested trees were removed to help reduce beetle populations. The outbreak around Harney Peak,
including the Black Elk Wilderness, has intensified greatly over the past two years. Widespread mortality
is now evident throughout the wilderness area, and this trend is expected to continue.

Mountain pine beetle populations increased to outbreak levels around the northern Hills, central Hills, and
in the Norbeck-Mt Rushmore area.

Although these areas had the highest concentration of beetle-caused mortality, activity again appeared to be
elevated across much of the Black Hills. In some locations, what were a few, small, widely separated spots
of mountain pine beetle-killed pines in 2005 appeared in 2006 to be more numerous, larger spots closer
together—potential signs of a developing beetle epidemic.

In Wyoming, limber pine mortality attributed to mountain pine beetle in concert with other stressors such
as white pine blister rust was mapped within the Snowy Mountain and Sierra Madre mountain ranges of the
Medicine Bow National Forest in 2006. An estimated 14,387 limber pine trees on 6,533 acres in the
Medicine Bow National Forest were killed in the Carbon County area.

Lodgepole pine mortality due to mountain pine beetle was the most damaging forest agent observed during
the 2006 survey of the Medicine Bow National Forest. Lodgepole pine forests across both the Sierra
Madre and Snowy Range mountains were attacked by mountain pine beetle. Some of the larger
infestations occurred near the Wyoming-Colorado border. Overall observations from aerial survey showed
that mountain pine beetle killed roughly 780,000 lodgepole pine trees over an area of 75,453 acres on the
Medicine Bow National Forest. In a separate survey within the southern Medicine Bow Mountains, 119
lodgepole pine trees per acre were infested—a 10-fold increase in the number of beetle-infested trees in
2005 surveys.

On the Shoshone National Forest, there is a large and increasing outbreak of mountain pine beetle in the
Wind River area. Whitebark and limber pines were being killed in large numbers, and now landscape-level
mortality is occurring throughout the lodgepole pine in the area. In whitebark pine, mortality has exceeded
50 percent in some stands, and the outbreak is only growing larger. In lodgepole pine, whole hillsides and
river drainages are being killed in a relatively short amount of time. On the northern end of the Shoshone
National Forest, there are rapidly increasing levels of mountain pine beetle in lodgepole pine stands.
Throughout the Clarks Fork basin, small groups of beetle-killed lodgepole are appearing at regular
intervals. This certainly could be the precursor to a larger-scale outbreak in this area. Along the North
Fork corridor, numbers of beetle-killed lodgepole pine are also increasing. In some areas, most or all the
larger-diameter pine trees are already dead, and many of the remaining ones were attacked this past
summer.

In the Bighorn National Forest, there continues to be an elevated level of beetle activity in the ponderosa
pine along the east slope of the Bighorn Mountains. Much of this activity occurs on lands that are difficult
to treat in any way due to topography. It is expected that this trend will continue over the next few years.
There is significant beetle mortality occurring in the limber pine throughout the Bighorns, especially on the
western side of the mountains. Many of the limber pine stands have been heavily impacted, with the
larger-diameter trees killed.
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Region 4: California, Idaho, Nevada, Utah, and Wyoming
Host(s): Bristlecone, limber, lodgepole, Jeffrey, ponderosa, western white, and whitebark pines

Mountain pine beetle-caused tree mortality decreased from 2.4 million trees killed over 615,700 acres in
2005 to 1.7 million trees killed over 510,500 acres in 2006. Most of the mortality occurred in three distinct
areas. In central Idaho on the Salmon-Challis National Forest and Sawtooth National Recreation Area, a
total of 827,200 lodgepole, whitebark, and limber pine trees were killed over 205,500 acres in 20086,
compared to 863,700 lodgepole and whitebark pine trees killed over 246,000 acres in 2005. Bark beetle-
caused tree mortality began in this area in 1998. This mountain pine beetle outbreak is currently the largest
recorded in the Region. The mountain pine beetle infestation appears to be moving west onto the Boise
National Forest, where an additional 125,200 lodgepole and whitebark pine trees were killed over 21,000
acres. The second outbreak area is located in western Wyoming on the Bridger-Teton National Forest.
Tree mortality decreased from approximately 818,300 lodgepole and whitebark pine trees killed over
201,100 acres in 2005 to 469,500 trees killed over 165,500 acres in 2006. The third outbreak area is in
northern Utah on the Wasatch-Cache and Ashley National Forests. This outbreak, in its fourth consecutive
year, decreased from 504,000 lodgepole and ponderosa pine trees killed over 101,200 acres in 2005 to
169,700 lodgepole and ponderosa pine trees killed over 74,200 acres in 2006.

Region 5: California
Host(s): Various pines

Mountain pine beetle activity increased in lodgepole pine, western white pine, and whitebark pine stands in
2006. The highest mortality levels were again observed on the Modoc National Forest, where mountain
pine beetle continued to cause mortality of ponderosa pine, lodgepole pine, and whitebark pine. The north
end of the Warner Mountain range has some of the highest mortality levels in the Region, especially on
Mount Bidwell, where approximately 75 trees per acre have been killed. Other notable areas of mortality
in the north Warners include Mount Vida, Fandango Valley, and Buck Mountain. The lodgepole and
whitebark pine mortality is also occurring in the south end of the range near Pepperdine, Squaw Peak, and
Warren Peak to Eagle Peak. In addition, high mortality of lodgepole pine is occurring on the southeast side
of the Warner Mountains near Sworinger Reservoir and Red Rock Mountain, Warner Mountain District,
and near Medicine Lake, Doublehead District, Modoc National Forest.

The Tahoe National Forest had some elevated lodgepole pine mortality along Prosser Creek, near Boreal
Ridge and Interstate 80, along the Truckee River, and southeast of Independence Lake, Truckee Ranger
District. Also observed on the Truckee Ranger District was elevated mortality of large-diameter western
white pine near Alpine Meadows. Mountain pine beetle activity associated with white pine blister rust was
also noted in old growth sugar pine in the Lake Tahoe Basin.

Mountain pine beetle-caused mortality of sugar pine infected with white pine blister rust was observed near
La Porte, Feather River District, and mortality of lodgepole pine was observed southwest of Lake Davis,
Beckwourth District, Plumas National Forest.

Other areas of mountain pine beetle-caused mortality include lodgepole pine in the Thousand Lakes
Wilderness, Hat Creek District, Lassen National Forest, and western white pine and whitebark pine east of
Sonora Pass, Bridgeport District, Toiyabe National Forest.

Mountain pine beetle was involved in the death of western white pines near the Young's Valley trailhead to
the Siskiyou Wilderness and above Mill Creek Lake in the Trinity Alps Wilderness. Mountain pine beetle
was responsible for the death of widely scattered individual lodgepole pines on the Whaleback, Siskiyou
County. The level of mortality was the lowest seen there in the past four years.

Mountain pine beetles continue to kill a number of pines in the southern California mountains, though the
amount of damage has steadily decreased from previous outbreak years. Levels of mortality appear to be
reaching general background levels. Concerns exist about future Annosus root disease in southern
California resulting from inconsistent stump treatment following tree removal.
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Region 6: Oregon and Washington
Host(s): Jeffrey pine, lodgepole pine, ponderosa pine, sugar pine, western white pine, and whitebark pine.

Mountain pine beetles occur throughout the range of the pine type in the Pacific Northwest. In 2006,
587,610 acres were affected, at average mortality of 6.73 trees per acre, compared to 757,969 acres
affected, at an average of 8.01 trees per acre killed, in 2005. Overall, decreases in mortality were reported
in all host types except sugar pine.

Lodgepole Pine

Tree mortality in lodgepole pine decreased in both acreage and intensity. A true comparison of 2005 and
2006 is difficult due to the severe fire season in the Pacific Northwest. Many of the fire areas were in
lodgepole pine-dominated stands. Nevertheless, total reported affected acres decreased from 606,023
acres, at 9.31 trees per acre, in 2005, to 431,177 acres, at 8.44 trees per acre, in 2006.

Areas mapped with significant levels of mortality were in north-central Washington on acres administered
by the USDA Forest Service on the Okanogan National Forest (51,038 acres), the North Cascades National
Park (9,031 acres, 16.14 trees per acre), and the Colville Indian Reservation (15,217 acres, 4.31 trees per
acre); and in central Washington on the Wenatchee National Forest (30,439 acres) and the Yakama Indian
Reservation (27,543 acres, 14.57 trees per acre). In Oregon, significant levels of mortality were in central
and south-central Oregon on the Deschutes National Forest (71,448 acres) and the Fremont National Forest
(96,551 acres).

Ponderosa Pine

More affected acres were mapped in the ponderosa pine type in 2006, but at a slightly lower intensity than
2005. In 2005, 98,620 acres at 1.58 trees per acre were mapped, compared with 108,714 acres at 1.34 trees
per acre mapped in 2006.

The most significantly affected areas included lands administered by the USDA Forest Service on the
Fremont National Forest (39,661 acres at 1.06 trees per acre), the Deschutes National Forest (21,160 acres
at .67 trees per acre) in Oregon, and the Wenatchee National Forest (5,769 acres at 2.72 trees per acre) in
Washington. Affected acres on the Glenwood Reporting Area in Washington decreased significantly from
2005 with 10,889 acres at 1.45 trees per acre, to 2006 1,124 acres at 1.29 trees per acre; the Yakama Indian
Reservation also showed a decrease in acres from 2005, with 10,501 acres averaging 1.26 trees per acre, to
1.300 acres, 2.06 trees per acre, in 2006.

Sugar Pine

Activity in sugar pine increased, from 796 acres 2005 to 2,835 acres in 2006. Due to the ecological
importance of this rapidly disappearing species, observers attempt to record individual tree mortality to
better assist land managers in maintaining the remaining resource.

In 2006, the highest recorded sugar pine mortality was 1,766 acres at .57 trees per acre on the Warm
Springs Indian Reservation.

Western White Pine

Mountain pine beetle activity in western white pine decreased, from 11,117 acres (0.87 trees per acre) in
2005 to 9,726 acres (0.98 trees per acre) in 2006. Significant areas of mapped mortality include the
Fremont Reporting Area (3,966 acres, .69 trees per acre) and the Mt. Hood Reporting Area (2,151 acres,
.76 trees per acre).

Aerial identification of western white pine mortality is difficult because the species is often found as a
minor component in mixed conifer stands and foliage has a color signature very similar to that of Douglas-
fir.

Whitebark Pine

Affected acres in the whitebark pine type decreased, from 41,413 acres (5.98 trees per acre) in 2005 to
35,202 acres (4.50 trees per acre) in 2006. Between 1997 and 2006, an estimated 835,000 mature
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whitebark pine trees have killed. This is a significant increasse from the previous ten-year period, when
only 15,000 trees were reported Killed.

Dense stand conditions continue to predispose areas to mountain pine beetle infestations. The highest
levels of mortality were reported on lands administered by the USDA Forest Service on the Fremont
National Forest (8,797 acres, 2.45 trees per acre), the Okanogan National Forest (13, 457 acres, 6.64 trees
per acre), and the Wenatchee National Forest (6,425 acres, 6.44 trees per acre). High mortality was also
noted on the Yakama Indian Reservation (1,276 acres, 8.11 trees per acre).

Nantucket pine tip moth
Rhyacionia frustrana

Region 8: Regionwide
Host(s): Loblolly pine, shortleaf pine

Texas reported a dramatic increase in tip moth activity in late summer 2006, probably related to widespread
summer drought conditions. North Carolina reported scattered tip moth activity across the Coastal Plain,
often in association with pitch canker. Tennessee experienced light infestations with no significant
damage.

Region 9/Northeastern Area: Massachusetts
Host(s): Pitch pine

Light to moderate damage was observed on approximately 30,000 acres of pitch pine in Plymouth and
Barnstable Counties in Massachusetts.

Oak leaf roller
Archips semiferana

Region 8: Texas
Host(s): Various oak species

High, localized populations of oak leaf rollers occurred over scattered portions of central Texas again in the
spring of 2006. No significant damage occurred.

Oak leaftier
Croesia semipurpurana

Region 8: Tennessee
Host(s): Various oak species

High, localized populations of oak leaf rollers occurred over scattered portions of central Texas again in the
spring of 2006. No significant damage occurred.

62



Insects: Native

Region 9/Northeastern Area: Maine, West Virginia
Host(s): Black oak, northern red oak, scarlet oak

No defoliation resulting from this pest was recorded in Maine in 2006. West Virginia again surveyed for
oak leaftier eggs in 2006 and found no eggs on sample twigs.

Oakworms
Orange-striped oakworm
Anisota senatoria

Spiny oakworm
Anisota stigma

Pinkstriped oakworm
Anisota virginiensis

Yellownecked caterpillar
Datana ministra

Region 8: South Carolina, Tennessee, and Texas
Host(s): Various oak species
In east Texas, oakworm infestations diminished to very light. South Carolina reported scattered defoliation

in the Piedmont. Tennessee reported late-season damage to landscape pin oaks in northeastern portions of
the state and generally low levels of activity in other areas.

Region 9/Northeastern Area: Connecticut, Maryland, New Jersey, New York, Pennsylvania, Rhode Island, and
West Virginia

Host(s): Black oak, red oak
Connecticut reported more damage than in previous years, with an estimated 31,000 acres infested. There

was no significant defoliation reported in New York. Rhode Island reported 9,351 acres of defoliation,
mostly in Kent and Providence Counties.

No significant activity was reported in Maryland. In New Jersey, defoliations associated with this insect
were surveyed and observed in Atlantic, Burlington and Ocean Counties. Due to overlap with gypsy moth
and cynipid wasp, Callirhytis punctata, infestation injury status could not be specifically attributed. No
significant activity was reported in Pennsylvania or West Virginia.

Oystershell scale
Lepidosaphes ulmi

Region 9/Northeastern Area: Maine and Vermont
Host(s): Beech

There was no significant activity in Maine. Vermont reported scattered light dieback and a noticeable
increase in the northern part of the state.
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Pandora moth
Coloradia pandora

Region 5: California
Host(s): Jeffrey pine and lodgepole pine

Populations of the pandora moth appear to be increasing in El Dorado County in the Lake Tahoe Basin
Management Area. At present, very little defoliation has occurred.

Region 6: Oregon

Host(s): Ponderosa pine, Jeffrey pine, and lodgepole pine
In the Pacific Northwest Region, pandora moths occur in central and southern Oregon, preferring the
pumice soils. A special survey is conducted in even years to coincide with the insect’s life cycle. In 2006,
pandora moth defoliation was detected on 11,058 acres. Of this, only 1,124 acres were mapped in the
‘moderate’ defoliation category, the remaining acres were mapped as “light.” The bulk of the defoliation
occurred within a short distance of Highway 97 between Sand Creek to the north and Calimus to the south.
The affected lands were a mix of federal (Winema National Forest) and private lands. A 794-acre polygon
of defoliation, isolated from the majority of the other defoliated areas, was detected west of Bear Butte
Lookout, mostly on private lands.

Peach bark beetle
Phloetribus liminaris

Region 9/Northeastern Area: New York
Host(s): Black cherry

There was no evidence of new significant damage by peach bark beetle in New York in 2006.

Periodical cicada
Magicicada septendecim

Region 8: Kentucky
Hosts: Hardwoods

A localized outbreak was reported in Kentucky just outside Cincinnati, Ohio.

Region 9/Northeastern Area: Delaware, New Jersey, New York, Ohio, Pennsylvania, West Virginia
Host(s): Hardwoods

Only very light damage on white oaks was observed in Delaware in 2006. No reports of cicadas were
received from New Jersey or Ohio for the second year. There was no significant activity reported in
Pennsylvania or West Virginia.
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Pine bark adelgid
Pineus strobi

Region 8: Virginia and North Carolina
Host(s): White pine

Numerous reports of this pest occurred from sites throughout the range of white pine in 2006, including
Madison, Green, Goochland, Albemarle, Franklin, Nelson, Carroll, Rockbridge, Grayson, and Washington
Counties. It is likely that drought stress and overstocking were common causes, with the adelgid
populations expanding as a result of the number of trees in a weakened condition. Light infestations were
noted in western North Carolina.

Pine colaspis beetle
Colaspis pini

Region 8: Arkansas and Louisiana
Host(s): Southern pines and ornamental cypress

As in previous years, this beetle caused localized, minor defoliation of pine plantations in eastern and
central Louisiana. In Arkansas, scattered trees were affected in west and northwest White County.

Pine engraver beetles
Ips spp.

Region 1: ldaho and Montana
Host(s): Ponderosa, lodgepole, other pine species

Pine engraver beetle populations and associated tree mortality decreased substantially once again in
ponderosa pine stands in the Region. At least some of those decreases resulted from beetle-killed trees in
the eastern part of Montana that were attributed to mountain pine beetles rather than engraver beetles.
Likely, some of those trees were killed by both—either alone or in combination. Whereas about 13,000
acres of mortality were recorded in 2005, less that 1,600 acres were mapped in 2006. We believe that,
throughout the Region, pine engraver beetle populations were static or have declined significantly within
the past couple of years in response to increased moisture conditions. Only about 3,000 ponderosa pines
were Killed by engraver beetle in the Region in 2006.

Region 2: Colorado, Nebraska, South Dakota, and Wyoming
Host(s): Colorado blue spruce, Englemann spruce, jack pine, lodgepole pine, pinyon pine, and ponderosa pine

Ips activity in pinyon pine has subsided along with the drought in southern Colorado. The final tally from a
2003-2005 comprehensive pinyon Ips aerial survey was over 5.5 million pinyon trees killed across 1.5
million acres throughout the state

While pinyon Ips and pinyon twig beetle activity were much reduced from the large mortality event that
occurred in 2003 and 2005, there were still some areas of notable mortality: specifically, throughout the
southern portion of the Uncompahgre Plateau.

In virtually all affected pinyon Ips areas from prior years, remnant populations of the bark beetles have
survived; this, coupled with low moisture levels recorded during the winter of 2006, may cause these
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populations to rebound, which may result in increased mortality. The close correlation between beetle
activity and moisture availability make additional large mortality events possible. While many stands of
pinyon were virtually wiped out during the last mortality event, there are still many areas containing
mature, susceptible pinyon.

Ips activity in jack and ponderosa pine continued at elevated levels on the Nebraska National Forest in
central Nebraska. There is an increased level of concern over Ips activity around Chadron, where a number
of large wildfires burned and scorched large acreages of ponderosa pine. Forest areas affected by these
fires are now highly susceptible to attack by increasing Ips populations.

Ips activity in ponderosa pine continued to be a problem in South Dakota. Far less pine engraver activity
was detected as compared with 2005. This is the second consecutive year of large reductions in killed trees
and affected acres attributed to pine engraver. Note that pine engravers can and do act in concert with
mountain pine beetle, at times attacking the same trees, so that significant pine engraver populations may
exist in the mountain pine beetle epidemic areas.

Ips infestations continued to decline in the Black Hills from their historically high levels in 2000-2003.
There are still some areas with drought-stressed trees in the wildland-urban interface and/or fire-damaged
trees, which were becoming infested and killed by the pine engraver beetle.

In contrast to mountain pine beetle in the central and northern Black Hills, activity by pine engraver beetles
was concentrated around the periphery of the Black Hills and, to a much lesser degree, associated with
recent fires. Another significant source of tree mortality by Ips was attacks on pines weakened by
Sphaeropsis blight and hail damage.

Ips activity appeared to be reduced this past year in much of Wyoming. As the drought continues, we
would expect these beetles to be a continuing concern. They are also a concern in areas being infested by
Dendroctonus beetles, which are killing much of the larger-diameter stems. The smaller-diameter material
that is left could become hosts for an Ips population that has built up in Dendroctonus attacked trees or
other nearby trees stressed by occurrences such as fire.

Region 3: Arizona and New Mexico
Host(s): Ponderosa pine, pinyon pine

Ponderosa pine mortality caused by Ips beetles increased from 6,950 acres in 2005 to 18,460 acres in 2006.
In Arizona, ponderosa pine mortality due to Ips spp. beetles was reported on the Apache-Sitgreaves (855
acres), Coconino (1,300 acres), Coronado (115 acres), Kaibab (6,850 acres), Prescott (170 acres), and
Tonto (515 acres) National Forests; Grand Canyon National Park (245 acres), Saguaro National Monument
(55 acres), and USDI Bureau of Land Management lands (945 acres); Fort Apache (385 acres), Hualapai
(160 acres), Navajo (100 acres), and San Carlos (145 acres) Indian Reservations; and 320 acres of State and
private lands. In New Mexico, Ips-caused ponderosa pine mortality was detected on the Cibola (1,130
acres), Gila (1,320 acres), Lincoln (100 acres), and Santa Fe (230 acres) National Forests; Mescalero
Apache tribal lands (2,330 acres); and 1,190 acres of State and private land.

Region 4: ldaho and Utah

Host(s): Lodgepole pine and ponderosa pine
Approximately 150 trees on USDI Bureau of Land Management and National Forest System lands in Idaho
were killed in 2006. Tree mortality caused by pine engraver beetle remained at endemic levels throughout

the region. An increase in top-killed ponderosa pine was noted on the Boise National Forest, Idaho USDI
Bureau of Land Management, State of Idaho, and private lands in 2006.
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Region 5: California
Host(s): Coulter, Jeffrey, knobcone, lodgepole, pinyon, and ponderosa pines

Engraver beetles continue to cause scattered mortality of shore pine and Bishop pine along the Mendocino
coast from Fort Bragg northward to Cleone, California.

Region 6: Oregon and Washington
Host(s): Ponderosa pine

Acres affected by pine engraver beetles decreased for the third straight year, from 27,601 acres with 2.25
trees per acre in 2004 to only 5,357 acres with 1.95 trees per acre in 2006. The Wenatchee Reporting Area
was the only area that retained consistent damage, with 2,362 acres, 2.21 trees per acre, in 2005, and now
2,416 acres, 2.39 trees per acre, in 2006.

Ips calligraphus
I. grandicollis
I. avulsus

Region 8: Regionwide
Host(s): Loblolly pine, shortleaf pine, slash pine, and Virginia pine

Alabama reported a sharp increase in Ips activity in all but the northeastern part of the state. Mortality is
significant but scattered. The summer drought was largely responsible plus the lingering effects of
Hurricane Katrina. A drastic increase in pine mortality following Hurricane Katrina occurred in southeast
Louisiana parishes (St. Tammany, Tangipahoa, and Washington) in 2006 due to the storm, summer
drought, black turpentine beetle activity, and Ips engraver beetle activity. Mortality was abundant, but
widely scattered. Mortality also occurred farther west and into southwest Louisiana parishes affected by
both hurricanes Katrina and Rita. Mississippi also experienced greatly increased pine mortality in the
southern part of the state due to the effects of Hurricane Katrina, summer drought, and Ips engraver beetle
activity. Mortality was widely scattered, but as many as 56 concentrated spots of mortality were detected
during aerial surveys.

Georgia reported intense Ips activity in the lower Piedmont and upper Coastal Plain due to seasonal
drought. The activity was often associated with thinning and Annosum root disease; many Annosum-
infected stands suffered severe losses. Pine mortality due to Ips and summer drought was high in
southeastern Oklahoma in 2006, but was widely scattered. Pine engraver beetle activity increased across
east Texas. The summer drought combined with lingering effects of hurricane Rita probably contributed to
this situation. Generally, the highest activity was in an area north of Livingston and Polk Counties,
particularly on the edge of the natural pine range in Houston and Anderson Counties. Tennessee
experienced scattered small spots statewide, while Virginia reported only scattered activity in the Coastal
Plain and in south-central Piedmont sites affected by earlier storms.

Pine engraver
Ips pini

Region 5: California
Host(s): various pines

Small outbreaks of Ips pini killed ponderosa pines of various ages in the Camino area of El Dorado County.
Trees were growing on poor sites and in overly dense stands.
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Pine needle miner
Exoteleia pinifoliella

Region 9/Northeastern Area: Massachusetts
Host(s): Pitch pine

In Massachusetts, damage was observed on pitch pine in Plymouth and Barnstable Counties. The aerial
survey identified 5,469 acres of damage, a decrease from the 22,624 acres reported in 2005.

Pine needle scales
Chionaspis pinifoliae
Matsucoccus acalyptus

Region 2: Colorado
Host(s): Pifion pine and Scots pine

No reports were received in 2006.

Region 5: California
Host(s): Various pines

About five acres of ponderosa and sugar pines in a mixed conifer stand (Groveland Ranger District,
Stanislaus National Forest) were experiencing a chronic infestation of pine needle scale. Mature pines had
been suffering slow needle loss for a number of years, but no mortality was associated directly to the scale.

Pine needle sheathminer
Zelleria haimbachi

Region 5: California
Host(s): Various pines

A thinning operation in the Ponderosa Burn plantation, Siskiyou County, provided the opportunity to
inspect the tops of cut, 22-year-old ponderosa pine for infestation by the pine needle sheathminer in an area
that had experienced sheathminer outbreaks during the 1990s. No appreciable injury was present, but 59
percent of shoots from top whorls and terminals were infested with one or more sheathminer larvae. In
contrast, 30 percent of shoots from the lower crowns of nearby uncut trees were infested with one or more
larvae. Regardless of position within the tree, the majority of shoots had one larva, but occasionally two or
three were found. These results translate in to an average of less than one larva per shoot. Infestation
levels this low go unnoticed as each larvae destroys only six to ten needle fascicles before pupating.

Plantations of ponderosa pine were heavily infested by the pine needle sheathminer in China Flat,
Groveland Ranger District, Stanislaus National Forest. The infestation was scattered over 15 acres. Some
trees had nearly 50 percent loss of current and older foliage. Trees less than 10 feet tall displayed stunted
terminal growth or “bottlebrush” shorter leaders; however, no mortality was detected.
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Pine sawflies
Neodiprion spp.
Diprion spp.

Region 2: South Dakota
Host(s): Ponderosa pine

No reports were received in 2006.

Region 5: California
Host(s): Ponderosa pine

Understory ponderosa pine trees were defoliated by sawflies during the spring in Yreka, Siskiyou County.

Neodiprion lecontei

Region 9/Northeastern Area: Michigan
Host(s): Red pine, jack pine
In Michigan, sawfly populations were active in the eastern Upper Peninsula and the northern Lower

Peninsula since 2002. This insect is an important defoliator of ornamental, natural-growing, and plantation
pines and there were treatments on 636 acres of infested red pine in 2006.

Diprion spp.

Region 8: Florida, Georgia, Louisiana, North Carolina, Tennessee, Texas, and Virginia

Host(s): Southern pines
Infestations of pine sawflies in Georgia were limited to one- to two-year-old plantations, with only light to
moderate damage. Scattered sawfly damage was reported in Louisiana in 2006. Redheaded pine sawfly
damage was reported in east Texas. Virginia reported light, scattered defoliation, with pockets of heavy
defoliation in Westmoreland and Northumberland Counties. Tennessee reported only light damage from
red-headed pine sawflies, but noted increasing populations of black-headed sawflies in Jefferson and Polk
Counties, with rising populations of loblolly pine sawflies in Wilson, Smith, Putnam, Davidson, Robertson,

Coffee, and Rutherford Counties. Surveys indicated approximately 1,400 trees with greater than 50 percent
defoliation.

Pine tip moth
Rhyacionia spp.
Dioryctria spp.

Region 2: Nebraska and South Dakota
Host(s): Austrian pine, ponderosa pine, and Scots pine

Not surveyed in 2006.
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Pine tussock moth
Dasychira grisefacta

Region 2: Nebraska
Host(s): Ponderosa pine

An area of a few hundred acres of ponderosa pine on private land near Kimball, Nebraska had an outbreak
in 2006. This was near, but separate from, an area that had an outbreak in 2003 and 2004. Heavy
defoliation of old needles occurred locally.

Pinyon ips
Ips confusus

Region 3: Arizona and New Mexico
Host(s): Pinyon pine

Pinyon ips caused tree mortality decreased slightly in 2006, with 5,805 acres impacted as compared to
6,080 acres in 2005. Pinyon ips-caused tree mortality in Arizona was recorded on the Apache-Sitgreaves
(20 acres), and Kaibab (15 acres) National Forests; and Fort Apache (15 acres), Hualapai (1,860 acres),
Hopi (5 acres), Navajo (1,320 acres), and San Carlos (5 acres) Indian Reservations; and 5 acres of State and
private land. Pinyon ips-caused tree mortality in New Mexico was recorded on the Cibola (400 acres) and
Gila (500 acres) National Forests; USDI Bureau of Land Management lands (30 acres); Alamo Navajo (30
acres), Mescalero Apache (50 acres), and Zuni Pueblo (1,420 acres) tribal lands; and 130 acres of State and
private lands.

Region 4: California, Nevada, and Utah
Host(s): Pinyon pine

Historically in the Intermountain Region, pinyon-juniper forests have not been aerially surveyed.
However, the dramatic increase in pinyon mortality during 2001 and 2002, which resulted from an
extended drought and increased pinyon ips populations, necessitated documenting this widespread
mortality. By 2005, the pinyon ips outbreak had collapsed. Therefore, much of the pinyon/juniper forest
type was not surveyed in 2005 or 2006. Of the pinyon forest type surveyed in 2006, approximately 12,800
pinyon pines were mapped across 9,200 acres. Most of the tree mortality was reported in Utah (7,300 trees
across 5,100 acres). The remainder occurred in Nevada (5,500 trees across 4,000 acres). In Utah, most of
the mortality occurred on the Dixie National Forest. In Nevada, most of the mortality occurred on private
and USDI Bureau of Land Management lands.

Redheaded ash borer
Neoclytus acuminatus

Region 2: South Dakota

Host(s): Ash trees
The redheaded ash borer has been found in ash injuried by the ice and wind storms that swept across the
eastern part of the state. Drought conditions have further weakened trees, and the combination of these

stresses has allowed this insect to become a secondary stressor on living trees rather than being associated
only with down or dead trees.
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Red oak borer
Enaphalodes rufulus

Region 8: Arkansas, Oklahoma, and Virginia

Host(s): Northern red oak, southern red oak, black oak and other red oaks
Virginia reported widespread but locally heavy damage in 2006, evidently resulting from latent effects of
past storms, particularly in the Coastal Plain. Alabama reported red oak borer associated with an increase
in oak decline in bottomland stands in the southwestern part of the state. These are probably effects in
conjunction with effects of Hurricane Katrina and the 2006 summer drought. In Arkansas and Oklahoma,
populations of the red oak borer have substantially diminished (see also Oak decline and Abiotic and
Biotic Influences under Declines/Complexes).

Red turpentine beetle
Dendroctonus valens

Region 5: California

Host(s): Various pines
Red turpentine beetle activity was observed in sugar pine, ponderosa pine, and Jeffrey pine in nearly every
prescribed burn and wildfire visited in northeastern California in 2006. In a spring 2004 prescribed burn
near Prattville, Almanor Ranger District, Lassen National Forest, most large-diameter ponderosa and sugar

pine that had over 50 red turpentine beetle attacks are still alive. These trees received very little crown
scorch during the burn. Monitoring will continue for the next three years.

Red turpentine beetle-caused scattered mortality in a 20-year-old ponderosa pine plantation north of Lake
Almanor, Plumas County. The plantation was thinned in the spring of 2004 and most of the attacks
appeared to have occurred in 2005, suggesting that a build-up of red turpentine beetle in cut stumps
contributed to the mortality.

Reproduction weevils
Hylobius pales
Pachylobius picivorus

Region 8: Regionwide
Host(s): Southern pines

North Carolina and Tennessee reported only scattered activity; South Carolina also reported scattered
activity in the Coastal Plain.

Roundheaded pine beetle
Dendroctonus adjunctus

Region 3: Arizona and New Mexico
Host(s): Ponderosa pine

Roundheaded pine beetle-caused tree mortality in the Region increased from 120 acres in 2005 to 380 acres
in 2006. In Arizona, roundheaded pine beetle mortality was recorded on the Apache-Sitgreaves (20 acres)
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and Coronado (230 acres) National Forests; Fort Apache (20 acres) and San Carlos (10 acres) Indian
Reservations; and 100 acres of State and private lands. In New Mexico no mortality due to roundheaded
pine beetle was detected.

Saddled prominent
Heterocampa guttivitta

Region 9/Northeastern Area: Maine, New Hampshire, and Vermont

Host(s): Oak, maple, beech, birch
In Maine, saddled prominent occurred in a complex with variable oakleaf caterpillar and green-striped
mapleworm on about 10,500 acres. Observations in New Hampshire rose dramatically throughout the
central part of the state. Approximately 60,000 acres of damage was reported in the White Mountain
National Forest. There was widespread light defoliation reported in northern Vermont by saddled
prominent in conjunction with green-striped mapleworm and hemlock looper on sugar maple. About 1,340

acres of moderate to heavy defoliation was mapped by aerial survey, the first mapped from the air since
1981.

Scarlet oak sawfly
Caliroa quercuscoccineae

Region 9/Northeastern Area: Pennsylvania and West Virginia
Host(s): Black oak, pin oak, red oak

Pennsylvania reported light damage in Mifflin, Snyder, and Union Counties, and levels of damage appeared
to be decreasing. No significant activity was reported in West Virginia.

Southern pine beetle
Dendroctonus frontalis

Region 8: Regionwide
Host(s): Laoblolly pine, shortleaf pine, slash pine, longleaf pine, Virginia pine, and eastern white pine

Southern pine beetle activity decreased in Alabama, from 4,444 spots detected in 2005 to over 1,100 spots
detected in 2006. A total of 18 counties were considered in epidemic status. Mississippi reported only nine
spots, and activity continues to be non-existent in Arkansas, Louisiana, Oklahoma, and Texas. South
Carolina reported a total of 3,090 spots in 32 counties, four of these in epidemic status. Florida reported
only three spots totaling less than one acre. North Carolina reported only very low levels of southern pine
beetle activity. Tennessee noted low, static populations except in a few western counties, where aerial
surveys indicated rising southern pine beetle mortality.

Region 9/Northeastern Area: Delaware, Maryland, New Jersey, Ohio, and West Virginia
Host(s): Austrian pine, loblolly pine, pitch pine, Scotch pine, and Virginia pine
In Delaware, southern pine beetle populations were at low or declining levels. In Maryland, populations

continued to remain low, similar to 2005. New Jersey reported infestations again found only in Cape May,
Cumberland, and Atlantic Counties, with conditions described as decreasing to static for most of this area.
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The exception was southeastern sections of Atlantic and Cape May Counties, where high populations of
this beetle were observed. Ohio reported no southern pine beetle activity in 2006. Due to very low
numbers in past years’ surveys, West Virginia did not survey for the southern pine beetle in 2006.

Spruce beetle
Dendroctonus rufipennis

Region 1: ldaho and Montana
Host(s): Engelmann spruce

Spruce beetle populations remained at endemic levels throughout both northern Idaho, Montana, and in
Yellowstone National Park. Only the Lolo National Forest had as many as 50 acres infested by spruce
beetle in 2006. The outbreak recorded east of Yellowstone Lake in Yellowstone National Park, mapped at
more than 8,700 acres in 2003, was not surveyed in 2006, but we believe that outbreak has declined to
endemic levels. Total infested area recorded in the Region in 2006 was only 127 acres, on which an
estimated 154 trees were killed.

Region 2: Colorado and Wyoming
Host(s): Colorado blue spruce, Engelmann spruce, and white spruce

Spruce beetle activity intensified on the Grand Mesa-Uncompahgre-Gunnison, Rio Grande, San Juan, and
White River National Forests. Of particular management concern were three expanding outbreaks: one on
the White River National Forest in proximity to Baylor Park, one near the Colorado-New Mexico state line
on the Rio Grande National Forest, and a a massive outbreak throughout high-elevation spruce trees from
Wolf Creek Pass to west of Telluride (Rio Grande, San Juan, and Uncompahgre National Forests).
Recreational values are currently at grave risk as spruce beetles impact stands near the Wolf Creek and
Telluride ski areas. Over 1,000,000 trees across 90,000 acres were killed within the San Juan Mountains in
2006.

Spruce beetle populations in northern Colorado remained at epidemic levels in Jackson and Routt Counties
in the general vicinity of Steamboat Springs on the Routt National Forest. Spruce beetle populations were
reaching epidemic levels adjacent to Rocky Mountain National Park and north to the Wyoming state line,
in Grand, Jackson, and Larimer Counties. These epidemics occurred on Colorado State Forest lands, and
on the Roosevelt and Routt National Forests.

In Wyoming, spruce beetle continues to expand through the spruce type on the northern end of the
Shoshone National Forest. Almost all spruce from pole-size and up were killed in the Carter Mountain
area. Now, the beetle is causing similar widespread mortality in spruce stands in Sunlight Basin. At this
point, it appears that much of the spruce type on the northern end of the Shoshone National Forest will be
affected before this major landscape-level event subsides. Anywhere spruce is found along the North Fork
corridor, most of the larger trees have been killed and many of the smaller ones also attacked.

Spruce beetle has been at relatively low levels on the Bighorn National Forest; however, there have been a
few spots of elevated activity. There continues to be a large number of spruce killed along Highway 14A, a
main highway in Bighorn Mountain area.

In southern Wyoming, spruce beetle populations were at epidemic levels along the main drainages of North
Platte Creek and Savage Run Creek, on the Medicine Bow National Forest. Much of this spruce mortality
occurs within mixed lodgepole pine forests decimated by mountain pine beetle. Spruce beetle is prominent
south of Snowy Range Pass. Spruce mortality due to spruce beetle is also common within lodgepole pine
stands destroyed by mountain pine beetle in Carbon County. Spruce beetle is also rampant along the
Roaring Fork of the Little Snake River and the West Branch of the Little Snake River. Within the Snowy
Range and Sierra Madre Ranges, spruce beetle killed 126,226 trees over 37,212 acres.
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Region 3: Arizona and New Mexico
Host(s): Spruce

Spruce beetle-caused tree mortality decreased from 19,935 acres in 2005 to 7,025 acres in 2006. In
Arizona, spruce beetle mortality occurred on Fort Apache (5 acres) and Navajo (70 acres) Indian
Reservations. In New Mexico, spruce beetle related tree mortality occurred on the Carson (2,220 acres),
Cibola (40 acres), Lincoln (80 acres), and Santa Fe (1,870 acres) National Forests; Mescalero Apache (80
acres) tribal lands; and 2,660 acres of State and private lands.

Region 4: ldaho, Utah, and Wyoming
Host(s): Spruce

In 2006, Engelmann spruce beetle mortality decreased to 20,700 trees killed over 12,800 acres compared to
83,200 trees killed over 35,400 acres in 2005. Nearly all of the mortality occurred in Utah, where each
National Forest experienced some level of spruce mortality. Forests where heavier mortality was mapped
included the Loa and Beaver Ranger Districts on the Fishlake National Forest (2,500 acres and 1,100 acres,
respectively), the Price Ranger District on the Manti-La Sal National Forest (2,700 acres) and the Heber
Ranger District on the Uinta National Forest (1,200 acres). Spruce mortality was also mapped on private
lands from central to southern Utah affecting 1,000 acres.

Region 6: Oregon and Washington
Host(s): Engelmann spruce

All reported mortality in Oregon and Washington in 2006 was in Engelmann spruce. Reported acres
affected decreased from 39,802 acres, 18.2 trees per acre, in 2005 to 30,852 acres, 20.90 trees per acre, in
2006. The majority of mortality occurred on lands administered by the Forest Service within the Okanogan
Reporting Area. This area experienced numerous large wildfires in the spruce/fir/lodgepole forest types.

On the Okanogan Reporting Area, acres with mortality decreased from 38,235 acres, 18.72 trees per acre,
in 2005, to 25,735 acres, 23.46 trees per acre, in 2006.

Region 10: Alaska
Host(s): White, Lutz, Sitka, and black spruce

Spruce beetle activity in Alaska has increased. A total of 119,610 acres were mapped in 2006, an increase
of 68 percent since 2005. Light to moderate activity persists in some areas of south-central Alaska and the
Copper and Kuskokwim river valleys. Although only 2,100 acres of beetle activity were identified in the
Lake Clark area, this relatively small figure belies its potential significance. Intense beetle activity has
occurred over the past 10 years in the Iliamna area to the south and the Lake Clark Pass area to the east.
Throughout this period, beetle populations in the vast, mature, susceptible spruce stands around Lake Clark
have remained at endemic levels. If conditions become favorable for an outbreak of spruce beetle, the
forests around Lake Clark are capable of sustaining widespread activity for a number of years to come.
Aerial surveys will continue in this area in 2007 to assess the progress of this activity. Katmai National
Park has the most intense spruce beetle outbreak in the state. Populations at Katmai increased 300 percent
since last year. Nearly 70,000 acres of mature spruce, primarily at the west end of Naknek Lake and Lake
Brooks, are currently under attack. On the Kenai Peninsula, spruce beetle activity has doubled over the last
year, increasing to over10,000 acres. In addition to beetles moving into previously uninfested stands, trees
previously too young and too small to suffer attack in stands infested earlier are now mature and large
enough to be susceptible. Spruce beetle populations in the Mat-Su Valley doubled to 14,200 acres during
the past year due largely to increasing beetle activity in the Skwentna and Yentna river valleys. The large
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volume of beetle-killed spruce in past-affected areas across the interior and south-central regions continues
to pose a threat to forests and forest managers as potential for catastrophic wildfires.

Spruce budworm
Choristoneura fumiferana

Region 9/Northeastern Area: Maine, Michigan, Minnesota, New Hampshire, New York, Vermont, and Wisconsin
Host(s): Balsam fir, hemlock, white spruce, red spruce, black spruce, larch

Monitoring of low level spruce budworm populations continued in Maine in 2006. The population
remained static at very low levels. The numbers of moths caught in pheromone traps were slightly up or
down at individual locations, but the average was about the same as it was in 2005. Light trap catches
reflected this same low-level population. No larval activity or defoliation was observed during field
surveys. The Maine Forest Service will continue to monitor this serious pest. In New Hampshire, no
defoliation was found, and trap catches remained low. No significant defoliation was observed in New
York in 2006, and trap counts were generally low to moderate. No defoliation was observed in VVermont.

There were about 29,700 acres defoliated by spruce budworm in Michigan, all in the Upper Peninsula.
Areas of light defoliation were visible for the last few years. The 2006 survey was complicated by a very
heavy spruce cone crop: the cones thinned the crowns and turned upper canopies brown, making aerial
detection of light to moderate defoliation difficult.

In Minnesota, spruce budworms defoliated trees on 287,220 acres in 2006. This was a large increase from
the 92,500 acres defoliated in 2005. Budworm activity continued to be centered in northern St. Louis
County, with some defoliation also occurring in southeastern Koochiching County, northeastern Itasca
County, and central Lake County, as well as a number of scattered locations in other parts of the state. In
addition to white spruce and balsam fir, budworm defoliation occurred on black spruce and tamarack on the
west end of Lake Vermillion in northern St. Louis County. In northeastern Minnesota, budworm
defoliation has been noticeable and mapped continuously since 1954. There was an average of 220,000
acres of defoliation mapped each year over this 53-year period.

There was 2,438 acres of defoliation mapped in Wisconsin in 2006.

Region 10: Alaska
Host(s): Sitka spruce, white spruce, and Lutz spruce

In 2004, indications were that a spruce budworm outbreak had begun as over 83,000 acres of spruce in
interior Alaska were defoliated. Fires and smoke in 2004 and 2005 curtailed the area surveyed and may
also have contributed to a decrease in the severity of the outbreak. In 2006, just over 53,000 acres of
defoliation were mapped by aerial surveys. Damage was concentrated along the hills and ridges around
Fairbanks (Nenana Ridge, Parks Ridge, and Chena Ridge), west along the Tanana River, north to the
vicinity of Livengood, and along the northern foothills of the Alaska Range.

Ground surveys indicate that populations of spruce budworm are still expanding and that the outbreak will
continue to intensify along the ridges. Defoliation of white spruce tops was observed on as much 5-10 feet,
resulting in some top kill.
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Spruce needleminer
Endothenia albolineana

Region 2: South Dakota

Host(s): Black Hills white spruce, Colorado blue spruce, Englemann spruce
The number of spruce found infested by this insect continues to grow. The needleminer was confined to
only a few counties in the state in the 1980s, but now can be found defoliating spruce throughout eastern

South Dakota and the Black Hills. The defoliation is usually confined to the lower branches but this
premature loss of foliage reduces the value of the trees in windbreaks and urban plantings.

Texas leaf-cutting ant
Atta texana

Region 8: Louisiana and Texas
Host(s): Southern pines and hardwoods

Localized defoliation of recently planted pine plantations occurs annually in east Texas and west-central
Louisiana on sites with deep, sandy soil. Populations of these ants remain relatively stable from year to
year.

Twig beetles
Pityophthorus spp.
Pityogenes spp.

Region 2: Colorado
Host(s): Limber pine, lodgepole pine, pinyon pine, ponderosa pine, and Douglas-fir

No reports were received in 2006.

Variable oakleaf caterpillar/saddled prominent/green-striped mapleworm

complex
Lochmaeus manteo/Heterocampa guttivitta/Dryocampa rubicunda

Region 8: Arkansas and Tennessee
Hosts: Oaks

Defoliation was noted in 2006 for the first time in several years in north-central Arkansas, in Conway,
Faulkner, and Van Buren Counties. Tennessee reported defoliation along the southwestern Highland Rim
during late spring affecting mostly intermediate crown classes of oak.
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Region 9/Northeastern Area: Maine

Host(s): Oak, maple, beech, birch
In 2006, moderate defoliation of red oak, maple, beech and birch caused primarily by saddled prominent
was detected in western Maine as well as in a small pocket in Cumberland County. The green striped
mapleworm, Dryocampa rubicunda, was found in collections and at light trap stations. Moderate to heavy
defoliation was noticeable from the air on approximately 10,360 acres. The Cumberland County

infestation was smaller than in 2005, but the western Maine area had expanded and was overlapped by
birch leaf spot damage, making delineation of the infestation difficult.

Walnut caterpillar
Datana integerrima

Region 8: Florida and Tennessee
Host(s): Walnut and hickories

Only low levels of damage were noted.

Web-spinning sawflies
Neurotoma fasciata

Region 2: South Dakota
Host(s): Cherry and plum trees

The feeding by this sawfly resulted in the defoliation of plums and cherries throughout the south-central
part of the state. The sawfly had left most plum thickets completely defoliated by early summer, resulting
in a poor fruit crop this year.

Western balsam bark beetle
Dryocoetes confusus

Region 1: ldaho and Montana
Host(s): Subalpine fir

Western balsam bark beetle mortality is a significant component of the subalpine fir mortality complex
described in the Decline and Complexes portion of this report.

Aerial detection surveys in 2006 showed a decrease in acres infested and in red (dead) subalpine fir trees
from 2005 levels. In 2005, aerial detection surveys in western Montana and northern Idaho mapped over
308,000 acres, with over 392,000 red trees detected. In 2006, 158,000 acres with over 185,000 red
subalpine fir trees were recorded.

In 2006, aerial detection surveys were not conducted over portions of some forests that were heavily
impacted by western balsam bark beetle in 2005, including the Beaverhead National Forest, Gallatin
National Forest, and Kaniksu National Forest. The Beaverhead National Forest in southwestern Montana
was not surveyed in its entirety, but was still found to harbor the most widespread outbreaks with more than
54,000 infested acres reported in 2006. If nearly normal precipitation trends continue, western balsam bark
beetle populations should continue to decline in 2007.
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Western black-headed budworm
Acleris gloverana

Region 10: Alaska
Host(s): Western and mountain hemlock; Sitka, Lutz, and white spruce

Western black-headed budworm populations are currently at endemic levels, with approximately 1,400
acres of defoliation mapped in Prince William Sound and southeast Alaska for the past three years.

Western hemlock looper
Lambdina athasaria

Region 6: Oregon and Washington
Host(s): Western hemlock and associated conifers

Western hemlock looper has caused more mortality of western hemlock than has any other defoliator.
Acres defoliated in Washington State increased slightly, from 1,207 acres in 2005 to 1,771 acres in 2006.
Almost all the affected acres this year were in the Mt. Baker-Snoqualmie Reporting Area.

Western pine beetle
Dendroctonus brevicomis

Region 1: ldaho and Montana
Host(s): Ponderosa pine

Ponderosa pine mortality attributed to western pine beetle continued to decline from about 3,600 acres in
2005 to slightly under 1,000 acres in 2006. Almost 1,350 trees were killed. About one-third of the infested
acres occurred on the Lolo National Forest in Montana. Most of the other mortality occurred on the Nez
Perce Reporting Area and the Nez Perce Indian Reservation in northern Idaho. As moisture levels continue
to maintain normal or above normal conditions, western pine beetle populations are expected to remain at
low levels in 2007.

Region 3: Arizona and New Mexico
Host(s): Ponderosa pine

Tree mortality attributed to this insect more than doubled, from 25,445 acres in 2005 to 80,270 acres in
2006. In Arizona, western pine beetle mortality was detected on the Apache-Sitgreaves (145 acres) and
Kaibab (410 acres) National Forests; USDI Bureau of Land Management lands (130 acres); Fort Apache
(75 acres), Hualapai (115 acres), Navajo (30 acres) and San Carlos (10 acres) Indian Reservations; and 105
acres of State and private lands. In New Mexico, significant activity was detected on the Carson (240
acres), Cibola (2,400 acres), Gila (56,600 acres), Lincoln (1,860 acres), and Santa Fe (1,830 acres) National
Forests; USDI Bureau of Land Management lands (20 acres); Mescalero Apache (360 acres) tribal lands;
and 15,940 acres of State and private lands.
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Region 4: ldaho
Host(s): Ponderosa pine

In 2006, the number of ponderosa pine trees killed by western pine beetle attacks remained at endemic
levels. Most of the mortality occurred on national forests and private lands in Idaho. Approximately 1,000
trees were killed, affecting 500 acres in 2006, compared to 1,500 trees killed over 600 acres in 2005.

Region 5: California
Host(s): Coulter pine and ponderosa pine

Western pine beetle-caused mortality increased slightly in northeastern California in 2006. Western pine
beetle-caused mortality of ponderosa pine was most prevalent in the Warner Mountains, Warner Mountain
Ranger District, Modoc National Forest. Specific areas of mortality include Mount Bidwell, from Mount
Vida to Buck Mountain, Fandango Valley, and Joseph Creek. The Wildhorse Reservoir and Weed Valley
areas west of Goose Lake, Devils Garden Ranger District, Modoc National Forest, had elevated levels of
western pine beetle-caused ponderosa pine mortality, and Ash Creek had scattered activity on the Big
Valley Ranger District, Modoc National Forest.

Elevated ponderosa pine mortality continued on the Eagle Lake District, Lassen National Forest, on the
lower northeast side of Campbell Mountain, between Upper and Lower Gooch Valleys, and between Hog
Flat Reservoir and the Susan River. Pockets of mortality were also found in the area of the Straylor Fire,
Hat Creek Ranger District, Lassen National Forest.

Scattered ponderosa pine mortality continued in and around Hobo Camp on USDI Bureau of Land
Management land near Susanville, Lassen County.

The Plumas National Forest had one area of elevated ponderosa pine mortality, near Frenchman Lake on
the Beckwourth Ranger District, and the Tahoe National Forest had activity near Camp Pendola on the
Yuba River Ranger District.

Western pine beetle activity was generally low for the remainder of California. An exception was in
chronic black stain root disease areas near the eastern end of McCloud Flats. Scattered mortality of
ponderosa pine caused by the western pine beetle was also noted near Black Butte, Shasta County. The site
has well-drained, droughty soils and is at the edge of the natural range of ponderosa pine. Western pine
beetle was also responsible for the death of scattered ponderosa pine that had been heavily scarred by the
Campbellville Fire nearly 20 years ago.

Region 6: Oregon and Washington
Host(s): Ponderosa pine

Western pine beetles periodically kill large numbers of ponderosa pine in the Pacific Northwest. Acres
affected and mortality intensities were reported at slightly higher levels in 2006, compared with 2005.
Aerial determination of ponderosa pine affected by western pine beetle versus mountain pine beetle is
challenging. Observers attempted to identify large-tree (greater than 20 inches diameter at breast height—
dbh) mortality by western pine beetle, using ground-based information to assist in making the distinction in
smaller-sized trees. Total acres affected increased from 70,137 acres, 1.10 trees per acre, in 2005 to 72,316
acres, .86 trees per acre, in 2006. Large-tree mortality was estimated to have occurred on 25,616 acres at a
rate of 1.21 trees per acre.

Highest levels of mortality occurred within the following Reporting Areas in Washington: Glenwood
Reporting Area (15,124 acres, 2.16 trees per acre), Wenatchee Reporting Area (15,980 acres, 2.07 trees per
acre), and Yakama Indian Reservation (14,815 acres, 2.01 trees per acre). In Oregon, the highest levels
occurred on the Ochoco Reporting Area (4,512 acres, .65 trees per acre).
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Western pineshoot borer
Eucosma sonomana

Region 5: California
Host(s): Ponderosa pine

The western pineshoot borer continues to damage plantation ponderosa pine near Pondosa, California, in
Siskiyou and Shasta Counties and north of Lookout, Modoc County. Damage, in the form of stunted
terminals, varies widely across the plantations. Some stands are receiving pheromone-based treatments to
reduce damage.

Western spruce budworm
Choristoneura occidentalis

Region 1: ldaho and Montana
Host(s): Douglas-fir, Engelmann spruce, and true firs

In Montana, defoliation by western spruce budworm increased significantly between 2005 and 2006. In
2006, a total of 1,169,000 acres were mapped in as defoliated by budworm, while 453,739 acres were
recorded in 2005.

The most heavily impacted reporting areas were Beaverhead (150,199 acres), Gallatin (208,787 acres),
Deerlodge (174,852 acres), Helena (413,384 acres), and Lewis & Clark (106,751 acres). Many other areas
in Montana retain small, endemic western spruce budworm populations.

Number of acres defoliated by budworm in 2006 not only increased in extent, but, also in intensity. In
2005 and 2006, we recorded very heavy defoliation on Douglas-fir on the Helena and Gallatin National
Forests. We are monitoring tree mortality from budworm in these areas via ground surveys. We also
recorded areas of defoliation from budworm at locations that had never been recorded via aerial survey.

In the Kanisku National Forest and nearby areas of northern Idaho, budworm has been continually feeding
on western hemlock for the past four years. Some defoliation is still present, but has noticeably decreased
at most locations. In 2006, western hemlock defoliation occurred over 1,414 acres and was visible along
the north fork of the Coeur d’Alene River on the Coeur d’Alene River Ranger District of the ldaho
Panhandle National Forests. Ground surveys and subsequent taxonomic work identified a complex of
Choristoneura species associated with the defoliated areas, the most prevalent of which was the western
spruce budworm.

Region 2: Colorado and Wyoming
Host(s): Douglas-fir, Engelmann spruce, subalpine fir, and white fir

Defoliation by western spruce budworm was detected in pockets of pure Douglas-fir along the North Platte
River on the Routt National Forest in Colorado near the Wyoming border. Another infestation detected in
2005 in the vicinity of the Eldorado Mountains southwest of Boulder continued in 2006, but at much lower
levels.

Western spruce budworm damage was seen in spruce-fir stands of the southern Uncompahgre Plateau and
within the area around the Cimarron Ridge. Several consecutive years of defoliation have decimated
understory spruce and firs, and top-kill was readily evident in overstory and mid-story trees. Budworm
activity continued in another high elevation spruce-fir forest on the Rio Grande National Forest.
Significant impact was evident in understory spruce and fir. Both sites are noteworthy because the western
spruce budworm are attacking both spruce and subalpine fir in the affected stands.
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In Wyoming, there has been some light budworm defoliation noted both in the northern and southern end
of the Shoshone National Forest. This is certainly an increase from what has been seen over the past few
years. There has been some heavy budworm activity occurring in Yellowstone National Park. At this
point, it is hard to say where the budworm population is going. Also chronic populations of the budworm
continue in the Medicine Bow National Forest.

Region 3: Arizona and New Mexico
Host(s): True firs, Douglas-fir, and spruce

Western spruce budworm defoliation decreased, from 194,970 acres in 2005 to 145,055 acres in 2006. In
Arizona, western spruce budworm defoliation was recorded on the Navajo Indian Reservation (2,535
acres). In New Mexico, western spruce budworm defoliation was detected on the Carson (53,430 acres),
Cibola (530 acres), Gila (1,070 acres), Lincoln (690 acres), and Santa Fe (42,710 acres) National Forests;
Valles Caldera National Preserve (2,480 acres), and USDI Bureau of Land Management (20 acres) lands;
Jicarilla Apache (2,370 acres), Mescalero Apache (760 acres) Santa Clara Pueblo (60 acres) and Taos
Pueblo (1,840 acres) tribal lands; and on approximately 36,560 acres of State and private lands.

Region 4: ldaho, Utah, and Wyoming
Host(s): Douglas-fir and true firs

Western spruce budworm-caused tree defoliation tripled in 2006, affecting 342,900 acres compared to
103,600 acres of defoliation mapped in 2005. Defoliation was reported on nearly all ownerships in south-
central Idaho and the southern part of Utah. In Idaho, for the second consecutive year, most of the
defoliation occurred on the Boise National Forest (102,600 acres). Moderate to heavy defoliation was also
reported on the Salmon-Challis (81,500 acres) and Sawtooth (34,500 acres) National Forests; USDI Bureau
of Land Management lands (11,900 acres), State of Idaho lands (8,500 acres), and private lands (3,300
acres). In Utah, the Fishlake and Dixie National Forests had moderate to heavy budworm defoliation, with
51,200 and 33,200 acres affected, respectively. Private land in Utah had 3,300 acres of moderate to heavy
defoliation.

Region 6: Oregon and Washington
Host(s): Douglas fir, true firs, Engelmann spruce, and western larch

Western spruce budworm is a common defoliator of conifers in the Pacific Northwest. Areas of visible
defoliation increased from approximately 352,210 acres in 2005 to 593,726 acres in 2006. Oregon
increased from 254 acres to nearly 38,000 acres, and Washington State went from approximately 352,000
acres to 555,748 acres in 2006. In addition to the increase in areas of detectable defoliation, there was a
significant intensification of the defoliation throughout the affected area (over twice as many acres in the
heavy category, and nearly 1.5 times as much in both the light and moderate categories.

Reporting Area Highlights include:

Reporting Area Survey Year Acres Affected

Gifford-Pinchot 2005 696
2006 13,137

Malheur 2005 254
2006 33,778
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Insects: Native

North Cascades National Park
Okanogan
Wenatchee

Yakama Indian Reservation

Western tent caterpillar
Malacosoma californicum

Region 2: Colorado
Host(s): Aspen

In 2006, this defoliator was detected primarily in the southern and western parts of the state. Defoliation
has increased from 2005, as approximately 800 acres of noticeable defoliation by western tent caterpillar on
USDA Forest Service and private lands. Populations of western tent caterpillar were high within the town

of Telluride.

Western tent caterpillar damaged aspens on 265 acres during 2005 along the northwestern rim above
Colorado’s San Luis Valley. An outbreak continued in the area near LaVeta. This outbreak has been
ongoing for approximately four years, and mortality of a few repeated defoliated aspen was evident in late

summer, 2006.

White oak borer
Goes tigrinus

Region 8: Virginia
Host: White oak

Widespread but locally heavy infestations were reported from the Virginia Coastal Plain, aided by the

latent effects of past storms.

White pine weevil
Pissodes strobi

Region 8: Tennessee
Host: White pine

Tennessee experienced only average to low levels of defoliation in the northeastern part of the state.

2005
2006

2005
2006

2005
2006

2005
2006
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10,320.00
18,142

64,133
91,820

259,725
410,194

6,186
18,096



Insects: Native

Region 9/Northeastern Area: Connecticut, Maine, New Hampshire, New York, and Vermont
Host(s): White pine and spruce

Connecticut continued to observe white pine weevil on pines and spruces.

While this perennial problem continued to impact the growth o