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This report summarizes activities of the
Forest Pest Management (FPM) staff and the
status of forest insects and diseases in the
Pacific Northwest Region for 1993, and
looks at some trends leading up to 1993.
Estimates of tree mortality, locations of -
major insect activity and acres affected are
shown in tables and figures. Narratives
reflect existing field conditions and, to a
certain degree, the level of participation by
area pathologists and entomologists in the
preparation of this report.

Trees affected by forest insects and diseases
were detected and recorded during aerial
and ground surveys made cooperatively by

Infroduction

personnel from the USDA Forest Service,

the Oregon Department of Forestry, and
Washington Department of Natural Re-
sources. Detection flights were conducted
over approximately 55,000,000 forested acres
in Oregon and Washington.

Data included in this report are based on
sketchmaps prepared during aerial survey.
These sketchmaps provide an estimate of
conditions on the ground, and may differ
from those observed on the ground.

The aerial survey provides information on
the current status of insect activity, and is
important in examining insect activity
trends by comparing previous and current
survey data.
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Conditions in Brief

Insect conditions in the Pacific Northwest
are assessed, in large part, by annual aerial
insect activity detection flights. Information
and ground checking are provided by
personnel from FPM, National Forest of-
fices, and other federal and state agencies.

During 1993 mountain pine beetle activity
in lodgepole, ponderosa, western white,
and whitebark pines increased from 1992
levels. Although, more acres were affected
in ponderosa pine, only a third the number
of trees were killed (355,200 trees in 1992,
119,500 in 1993). Most of the activity in
Oregon was reported on the Deschutes,
Fremont and Malheur National Forests. In
Washington over 437,000 trees were killed
in all host types within the Okanogan
National Forest reporting area. Much of the
area affected in the lodgepole pine type was
in the Loomis block of the Okanogan re-
porting area.

Large tree mortality associated with the
western pine beetle decreased from ap-
proximately 102,000 trees killed in 1992 to
41,200 in 1993. Small tree mortality attrib-
uted to this insect increased from 48,500
trees killed to 191,500. Information obtained
from ground surveys concluded that small
tree mortality associated with bark beetles
in areas of northeastern Washington were
attributable to western pine beetle. The
decrease in reported tree mortality caused
by mountain pine beetle in pole-sized
ponderosa pine is, in part, offset by the
increase in reported western pine beetle
activity.

A substantial reduction in Douglas-fir
beetle activity was noted in 1993 (218,600
trees killed in 1992, compared to 30,500 in
1993). The largest infestation occurred on
the Gifford Pinchot National Forest in
Washington.

Fir engraver continued to cause extensive
mortality of true firs with 592,300 trees
killed in 1993 compared to 483,100 in 1992.
Approximately 82% of the reported mortal-
ity occurred on the Fremont National Forest
in Oregon.

Defoliation caused by western spruce
budworm decreased from 3,267,200 acres in
1992 to 331,500 acres in 1993. Most activity
occurred on the Colville National Forest,
Yakima Indian Reservation and Mt. Hood
National Forest reporting areas.

Douglas-fir tussock moth caused defolia-
tion occurred on 46,500 acres in 1993, com-
pared to 7,600 acres in 1992. Defoliation
was detected primarily on the Burns
Ranger District of the Malheur National
Forest.

Western hemlock looper activity detected
on the Mt. Baker-Snoqualmie National

Forest increased from approximately 500
acres in 1992 to over 49,200 acres in 1993.

Disease conditions in the Pacific Northwest
are assessed by routine stand examinations
and surveys conducted by Agency person-
nel or during ground-based surveys and
permanent plot monitoring sponsored by
Forest Pest Management.

Quantifying ecosystem changes due to tree
diseases in terms of tree growth reduction,
7



mortality, and decay volume is difficult to
accurately assess beyond the stand level.
Forest-wide estimates of these effects have
not yet been approximated because of the
incomplete database of accurate informa-
tion on disease occurrence. This informa-
tion could probably be approximated as a
result of applying average disease effects
for plant communities within a matrix of
different levels of management. Completion
of the operational geographic information
system database could allow this to be
done.

Root diseases, caused by several species of
fungi, have significant effects on vegetation
in forests of the Pacific Northwest. Root
disease severity and occurrence are depen-
dent upon site and stand history variables.
In general, east of the Cascade crest, stands
in late-successional stages with high pro-
portions of shade tolerant species and
histories of multiple stand entries have the
highest levels of activity. West of the Cas-
cade crest, site disturbance and regenera-
tion of stands with susceptible species
contribute to high levels of incidence and
severity.

Root diseases alter forest structure and can
change species composition. Their effects
may be subtle and are often difficult to
detect. Root disease pathogens can persist
for several decades in woody material in
the soil so they may be present from one
generation to the next on a site. They are
often difficult to control. Reports of root
disease incidence increase as stand exami-
nations become more accurate in detection
root disease becomes more common. Ap-
proximately 8.5% of the acreage of commer-
cial forest land on all ownerships is affected
by root disease. Local reports may be as
high as 17%.

Laminated root rot is the most serious
disease of forests west of the Cascade crest
and accounts for 60% of all root disease
caused mortality. Douglas-fir, grand fir,

8

white fir, and mountain hemlock are readily
infected and killed or windthrown when
affected by this disease. Regeneration of
these highly susceptible species usually
does not survive beyond the sapling and
pole stages. The causal fungus is very adept
at surviving in the wood of roots and may
remain viable for up to 50 years. Bark
beetles are often found in association with
laminated root rot pockets. Tolerant, resis-
tant, or immune species are favored when
stands are managed.

Armillaria root disease causes mortality of
shade tolerant species on many late succes-

~ sional stage stands east of the Cascade crest,

particularly where soil disturbance has
occurred. Bark beetle activity commonly
occurs in these areas. In some locations,
ponderosa pine is also heavily damaged.
Losses west of the Cascade crest are usually
confined to stressed sites or poorly planted
trees.

Annosus root disease is being found with
increasing regularity in stands which were
entered 15-20 years ago. Tree mortality
caused by the “S” strain of the fungusis
found throughout the range of grand fir
and white fir in the Pacific Northwest and
is greatest where stands with large compo-
nents of these species were selectively
harvested. It is often found in association
with fir engraver. This fungus also is re-
sponsible for decay in western hemlock. It
is reported with increasing frequency in
high elevation mountain hemlock, noble fir
and Pacific silver fir; however its impact is
unknown on those sites. The “P” strain of
the fungus can cause high levels of mortal-
ity in dry ponderosa pine plant communi-
ties, particularly in southcentral and north-
eastern Oregon and eastern Washington. It
has also been found in association with low
levels of mortality in lodgepole pine, Dou-
glas-fir and western larch regeneration
adjacent to infected stumps. The Annosus
Root Disease Model, a new extension to the




Forest Vegetation Simulator (Prognosis)
model, is now available for simulating
stands infected with annosus root disease.

Black stain root disease causes mortality in
precommercial thinning-aged stands in
southwestern Oregon, especially along skid
trails, where stands were tractor logged , or
where rotary blade brush cutting equip-
ment has been used along roadsides. This
disease is reported with increasing fre-
quency in overstocked ponderosa pine
stands in southcentral Oregon.

Port-Orford-cedar root disease continues to
cause substantial Port-Orford-cedar mortal-
ity on sites that are favorable in southwest-
ern Oregon. Tree mortality is concentrated
in wet areas and where water drains
downslope from roads.

The impact from dwarf mistletoes changes
little from year to year, however, long term
effects including growth loss, topkill,
distortion, and mortality are great in
unmanaged stands. All conifer species are
affected to some degree. Dwarf mistletoes

are present on approximately 9.5 million
acres, mostly east of the Cascade crest.
Annual tree volume reductions are esti-
mated at 131 million cubic feet. Douglas-fir
dwarf mistletoe results in high levels of
mortality in severely infected trees. Western
larch dwarf mistletoe is extensive in
northcentral Oregon and eastern Washing-
ton.

White pine blister rust causes mortality
throughout the range of western white
pine, sugar pine, and whitebark pine mak-
ing the management of those species diffi-
cult on high hazard sites. Annual volume
reductions are estimated at 15 million cubic
feet. Rust resistant planting stock is avail-
able and being planted. Interest in pruning
diseased and susceptible trees has in-
creased.

Indian paint fungus is commonly found in
older white and grand fir stands, particu-
larly in moist grand fir and white fir plant
communities. Decay caused by the fungus
is extensive in older trees.



Table 1 — Regional Summary Table

) Causal Agent Host O Acres | # Trees |
Balsam Wooly Adelgid ) 1 642;1’?% 10576
Bear 42205 | 27821
Douglas-fir Beefle N T 50622 30459
Douglas-fir Engraver a ‘ 10 10!
Douglas-fir Tussock Moth 46472 0

“Engelmann Spruce Beetle | S 153 80
Fir Engraver | o 473290 592408
Fire 1874 0
Larch Bud Moth 13572 0
Larch Needle Cast 54 0
Lodgepole Needle Cast N o4 0
Maple Discoloration 92253 0
Mountain Pine Beetle Lodgepole Pine 217135 639672
Mountain Pine Beetle Ponderosa Pine - 286483 119588
Mountain Pine Beetle Sugar Pine 2775 684

" Mountain Pine Beefle Western White Pine 35796 26085
Mountain Pine Beetle Whitebark Pine 3926 1497
Oregon Pine IPS ) 23179 0
o st el 3
Red Belt 52 0
Root Disease 4111 0
Safin Moth 6179 0
Saw Flies Western Hemlock 1869 0
Saw Flies “ Western Larch 57 0
Silver Fir Beetle 7053 3508
Spruce Aphid o 5315 0
W. Balsam Bark Beetle 4766 2212

Water _ T 1717 0

"Western Hemlock Looper | 49218 0

“Waestern Pine Beefle | Large Ponderosa Pine | 186604 41175
Western Pine Beetle Pole-size Ponderosa Pine 189765 191621
Western Spruce Budworm | 331529 0

Wind 1808 | 0




Insect Conditions

Defoliators

Western spruce budworm,
Choristoneura occidentalis

Western spruce budworm is a common
defoliator of conifers in the Pacific North-
west. Budworm outbreaks commonly occur
in the true fir/Douglas-fir forest type.
Larvae prefer new foliage, but also feed on
older foliage when new foliage is in short
supply. On western larch, larvae not only
feed on the needles, but also mine the
woody portion of the shoots. Increasingly
effective fire prevention and suppression
during this century have eliminated many
major fires and nearly all surface fires. As a
result, forests that have had no other distur-
bances, such as timber harvesting, have
succeeded steadily toward climax and,
consequently, an abundant and expanding

source of the budworm'’s favorite food —
shade-tolerant, late successional species.

After several years of budworm outbreak
areas of visible defoliation continued to
decline regionwide. Total acres reported for
1993 were 331,500, compared to over three
million reported in 1992. Over 70 percent of
the defoliation was detected in Washington
with 95 percent of that being classified in
the light effects category. Significant areas
of detected budworm activity in eastern
Washington were along Oregon City Ridge
into Carson and Beaver Dam creeks and
just south of Twin lakes and around Gold
mountain. Several large areas were also
mapped in the Huckleberry range and on
the Yakima Indian Reservation southwest
of Toppenish ridge. Mt. Defiance and the
east slopes of Mt. Hood around Cooper
Spur in Oregon showed signs of defoliation.
Also on the Mt. Hood, an area from Olallie
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Figure 2 — Acres of Western spruce budworm-caused defoliation defected
during aerial surveys in the Pacific Northwest Region, 1980 through 1993



Lakes north to Sisi Butte and from Peavine
mountain east to the Warm Springs Indian
Reservation had reportable acres of bud-
worm defoliation. An aerial suppression
project using Bacillus thuringiensis was
conducted on 64,182 acres of the Warm
Springs Indian Reservation. Aerial survey
recorded 13,000 acres of defoliation on the
Warm Springs in 1993 as compared to
85,900 acres in 1992. Populations in the Blue
Mountains have been reduced to low levels
resulting in no detectable defoliation. The
Central Oregon area reported that even
though budworm populations decreased.
dramatically in 1993, there was a substan-
tial increase in tree mortality in some of the
areas which have sustained repeated defo-
liation since the late 1980’s. In previous
years, most defoliated trees recovered, and
cumulative mortality along the Cascade
Mountain foothills was limited. In the
spring of 1993, many of these defoliated
trees did not recover, and mortality may
now approach 40 percent in some localized
areas. Most of these dead trees are found at
mid to high elevations below the Cascade
crest on the Sisters Ranger District of the
Deschutes National Forest and the Warm
Springs Indian Reservation. Affected tree
species include Douglas-fir and grand fir.

50

Both species show signs of long-term infec-
tion by Armillaria root disease, and some
Douglas-firs have also been attacked by the
Douglas-fir beetle. Mortality in true firs
associated with fir engraver has been de-
tected in many areas having several years
of defoliation.

Douglas-fir tussock moth, Orgyia
pseudotsugata

The tussock moth can eat the foliage of
several plant species, but only three are
considered primary hosts; Douglas-fir,
grand fir, and white fir. Newly hatched and
early instar larvae feed on current year’s
foliage freshly flushed from elongating
shoots. Later instar larvae feed on all foli-
age.

Douglas-fir tussock moth activity was
detected on 46,195 acres in 1993, up from

7 546 acres in 1992. Approximately 46,000
acres of this activity occurred on the Burns
Ranger District of the Malheur National
Forest. The difference between 1992 and
1993 reported acres of defoliation could in
part be explained by the early summer hail
storm in 1992 which destroyed many of the
observable signs of defoliation. Results of
adult population monitoring in the summer
of 1993 indicates a continuing decline in
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Figure 3 - Acres of Douglas-fir tussock moth-caused defoliation detected
during aerial surveys in the Pacific Northwest Region, 1982 through 1993



trap catches; negligible amounts of defolia-
tion are expected for 1994.

In 1993, male Douglas-fir tussock moths
were sampled using pheromone baited
traps at 398 locations. Trap catches at all
locations were low to extremely low, with
many locations recording zero catches. The
regional trend in pheromone trap catches
has been decreasing since 1991. Trap
catches in 1994 are expected to remain low.

Pandora moth, Coloradia pandora

The pandora moth is a defoliator of pines.
Growth loss and possible mortality follow
successive years of outbreak level defolia-
tion. Trees weakened by successive years of
defoliation may also be more susceptible to
bark beetle attack. The current pandora
moth infestation in central Oregon is enter-
ing its tenth year or fifth generation (this
insect has a two year life cycle). Defoliation,
the majority of which occurs in even-num-
bered years, has increased with every
generation since the infestation began in
1988. Most recently, over 77,000 acres were
defoliated in 1992. Record numbers of
moths were reported in 1993 in the commu-
nities of Bend, Sunriver, and LaPine. Egg
hatch and larval survival have been high,
which may mean another year of heavy and
widespread defoliation in 1994. A special
pandora moth aerial survey was conducted
on June 15, 1994.

Western hemlock looper, Lambdina
fiscellaria lugubrosa

The primary host for hemlock looper is
western hemlock, although it will feed on
other conifer species and understory shrubs
found is association with western hemlock.
Outbreaks typically will last three years and
are kept in check by natural biological
controls.

Western hemlock looper caused defoliation
was detected on 1,412 acres of North Cas-
cades National Park and on 47,806 acres of
Mt. Baker-Snoqualmie National Forest.

Large polygons of tributaries to the
Stillaguamish River were mapped south of
Rockport and also in the Bacon Creek
drainage north of Marblemount. Several of
the drainages emptying into Baker Lake
and flowing from Mt. Baker recorded
moderate to heavy levels of defoliation.

Larch budmoth, Zeiraphera
improbana (Walker)

Approximately 15,600 acres of larch
budmoth activity was reported within the
Colville National Forest reporting area.
Large areas of activity were noted south of
Sullivan lake in the Harvey creek area and
again west of Sullivan lake.

Western hemlock sawfly, Neodiprion
tsugae

Western hemlock sawfly is found through-
out the range of western hemlock in the
Pacific Northwest. The larvae feed prima-
rily on older hemlock foliage. Heavy defo-
liation of hemlock by sawflies is known to
cause reduced radial growth and top-kill.
As forest defoliators, hemlock sawflies may
ultimately influence both stand composi-
tion and structure in some areas where they
occur. The sawflies themselves are a food
source for numerous birds, other insects,
and small mammals, as are many forest
insects. Western hemlock sawfly-caused
defoliation was reported within the Bull
Run watershed along the Bull Run river just
to the west and northwest of Big Bend
Mountain. Over 1,700 acres were mapped.
Ground surveys indicated that hemlock
looper may also be present in the area.

Gypsy moth (European form),
Lymantria dispar

The gypsy moth is primarily a defoliator of
hardwoods, but will also feed on the foliage
of conifers when found in association with
hardwoods.

While no defoliation has been observed in
either state, pheromone traps continued to
catch moths. These catches represent new
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introductions or populations not com-
pletely eradicated by the eradicative treat-
ments. Based on trap catches, proposals are
being developed to apply eradicative treat-
ments from the ground to four areas in
Washington and two in Oregon. One addi-
tional eradicative treatment area in Oregon
will be treated from the air. It is expected
that new introductions will continue as
long as populations in the east persist and
people move from the generally infested
area to the Pacific Northwest. Two moths in
Oregon and one in Washington have been
identified as hybrids of the Asian strain and
the European strain. One of the hybrid
catch sites in Oregon may be included in
the aerial eradicative treatment.

Bark Beetles

Mountain pine beetle, Dendroctonus
penderosae

Total area affected by mountain pine beetle
increased from 428,600 acres (an average of
1.39 trees/acre) in 1992 to 546,100 acres (an
average of 1.44 trees/acre) in 1993.

4500

Mountain pine beetle in ponderosa pine

Although total acres of beetle activity
increased from 214,700 in 1992 to 286,500 in
1993, the number of trees killed decreased
significantly (355,200 trees in 1992 com-
pared to 119,600 in 1993). Field checks in
northeastern Washington revealed that in
many areas the mortality which had been
reported as mountain pine beetle in the past
was actually western pine beetle. Reporting
in 1993 reflected this new information and
resulted in an increase of mortality caused
by western pine beetle and a decrease in
that caused by mountain pine beetle. Scat-
tered mortality occurred throughout much
of the pine type within the Region. Notable
mortality occurred on private lands within
the Fremont (10,300 trees killed) and
Winema (6,100 trees killed) reporting areas,
and on the Malheur National Forest (17,600
trees killed).

Mountain pine beetle in sugar pine

The bulk of the 680 reported trees killed in
1993 were located within the Rogue River
and Siskiyou reporting areas. This repre-
sents a substantial reduction from 1992

levels.
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Figure 4 ~ Tree mortality associated with mountain pine beetle
in the Pacific Northwest Region, 1984 through 1993
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Mountain pine beetle in western white pine

Regionally, the number of trees killed
increased from 21,098 reported in 1992 to
over 26,000 in 1993. Ground checks indicate
that some of the mortality was actually
caused by western white pine blister rust or
a combination of blister rust and mountain
pine beetle. High levels of mortality oc-
curred on the Cle Elum, Naches, and Lake
Wenatchee Ranger Districts of the
Wenatchee National Forest (total of 12,600
trees killed).

Mountain pine beetle in lodgepole pine

A substantial increase in the acres affected
and the number of trees killed was reported
in 1993. Reported number of trees killed in
1992 was 211,300 compared to 639,700 in
1993. Over 250,000 trees were reported
killed on the Tonasket and Winthrop
Ranger Districts of the Okanogan National
Forest. Also reported were an additional
179,600 trees killed on state lands within the
Loomis block, a critical lynx habitat area.

‘Mountain pine beetle in whitebark pine

Tree mortality more than tripled in 1993
from 1992 levels. 860 trees on the Bend
Ranger District of the Deschutes National
Forest and an additional 340 trees on the

Naches Ranger District of the Wenatchee
National Forest in Washington were re-
ported killed by mountain pine beetle in
1993. Some of the mortality can probably be
attributed to blister rust. Ground surveys
are planned for summer of 1994.

Western pine beetle, Dendroctonus
brevicomis

The western pine beetle is periodically
destructive to ponderosa pine in the Pacific
Northwest. Normally this beetle breeds in
overmature trees, in windfalls, in trees
infected by root disease, or in trees weak-
ened by drought, overstocking, or fires.
Under epidemic conditions it will attack
and kill trees of all ages having bark suffi-
ciently thick to protect the insect in its
development. Two generations per year of
this beetle are typical in the Pacific North-
west.

Reported western pine beetle activity in-
creased in acreage in Oregon from 121,100
acres in 1992 (an average of 0.77 tree/acre)
to 162,800 acres in 1993 (an average of 0.21
tree/acre). An additional 27,900 acres (0.34
tree/acre) were reported in pole-sized trees.
Washington experienced a substantial gain
in reported acreage with the bulk occurring
in second growth, pole-sized stands of
ponderosa pine (12,600 acres in 1992;
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Figure 5 - Tree mortality Associated with Western pine beetle
in the Pacific Northwest Region, 1984 through 1993
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Figure 6 - Tree mortality associated with Douglas-fir beetle
in the Pacific Northwest Region, 1984 through 1993

161,500 acres in 1993). Some of the most
significant activity occurred on private
lands within northeast Washington, Colville
Indian Reservation and Glenwood report-
ing areas (a combined total of over 116,000
trees reported killed). In large ponderosa
pine, Malheur and Ochoco National Forests
had the highest levels of mortality. Ob-
served activity on Mt. Hood and Fremont
National Forests decreased.

Douglas-fir beetle, Dendroctonus
pseudotsugae

Douglas-fir beetle occurs throughout the
range of Douglas-fir, and is considered the
most important bark beetle which causes

mortality in Douglas-fir. Normally it breeds
in felled, injured, or diseased trees. The
resulting mortality is widely scattered
when at low levels. At times, the insect
reaches epidemic levels and kills apparently
healthy trees over extensive areas.

Detected Douglas-fir beetle activity de-
creased significantly throughout the Re-
gion, down from 171,900 acres (an average
of 1 tree/acre) in 1992 to 50,600 acres (an
average of 0.6 tree/acre) in 1993. Mt. Baker-
Snoqualmie National Forest experienced a
twofold increase in reported acres, due, in
part, to the continuing effect of a 1990
windthrow event. The Gifford Pinchot and
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Figure 7 — Tree mortality associated with Oregon pine IPS
in the Pacific Northwest Region, 1984 through 1993
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Figure 8 - Tree mortality associated with fir engraver
in the Pacific Northwest Region, 1984 through 1993

Wallowa-Whitman National Forests, al-
though down from 1992 levels, had signifi-
cant levels of mortality associated with this
insect. Drought and root diseases contrib-
uted to host susceptibility.

Pine engraver beetles, Ips spp.

Aerially detected pine engraver activity
increased for the third straight year from
2,700 acres in 1991 to a three year high of
23,200 acres in 1993. Forty-six hundred
acres were reported on Wallowa-Whitman
National Forest with an additional 3,400
acres on private land within the reporting
area. Central Oregon reported over 4,800

350

acres on private land, the largest reported
acreage in over five years for this area.

Fir engraver, Scolytus ventralis

Fir engraver infests true firs in western
forests. It attacks pole-sized and mature
trees causing significant mortality during
epidemics. Outbreaks often occur during
and following periods of drought. Trees
infected with annosus root disease are
especially subject to attack. Trees defoliated
by Douglas-fir tussock moth or western
spruce budworm also are likely to be at-
tacked. It commonly breeds in slash and
windthrown trees.
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Figure 9 ~ Tree mortality associated with Engelmann spruce beetle
in the Pacific Northwest Region, 1984 through 1993
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Fir engraver activity increased from 324,900
acres (an average of 1.62 trees/acre) in 1992
to 473,300 (an average of 1.25 trees/acre) in
1993. The Fremont National Forest had
360,000 trees reported killed with an addi-
tional 113,800 trees killed on private lands
within the reporting area. The Winema
National Forest reporting area detected
over 36,000 trees killed by the fir engraver.

Spruce beetle, Dendroctonus
rufipennis

No significant activity was reported in 1993.

Silver fir beetle, Pseudohylesinus
sericeus

Hosts of the silver fir beetle include true
firs, Douglas-fir, and western hemlock.
Mature silver fir is one of the most common
hosts in the Pacific Northwest. Usually the
silver fir beetle attacks windthrown, felled,
injured, and severely suppressed trees.

The Gifford Pinchot National Forest re-
ported the largest incidence of silver fir
beetle with over 2,600 trees affected. Other
scattered reports throughout the range of
pacific silver fir were recorded.

Much of the reported mortality could also
be attributed to tephra and water damage.

Western balsam bark beetle,
Dryocoetes confusus

Western balsam bark beetle in combination
‘with woodstaining, pathogenic fungi have
contributed to the further decline of subal-
pine fir in the west.
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Reported activity of this insect was usually
light and scattered. The only areas report-
ing mortality of 400 or more trees were the
Okanogan, Wenatchee, and Colville report-
ing areas. The Winthrop Ranger District of
the Okanogan National Forest suffered
some of the highest levels of mortality as a
result of this insect. Other insects causing
significant impacts in subalpine fir include
fir engraver and balsam woolly adelgid.

Other Insects

Balsam woolly adelgid, Adelges
piceae

The balsam woolly adelgid, a native of
Europe, can slowly kill trees by infesting
the twigs and branches, or quickly by
infesting the bole. It also causes gouting in
the tree crown and sometimes on the bole.
This is an introduced insect which has
become established in the Pacific North-
west.

The Gifford Pinchot, Mt. Baker-Snoqualmie,
and Olympic reporting areas showed the
highest levels of mortality associated with
balsam woolly adelgid. The Olympic Na-
tional Park had over 3,600 trees reported
killed.

Satin moth, Leucoma salicis

Satin moth-caused defoliation of aspens
was detected primarily within the
Okanogan and Colville reporting areas. The
Satin moth is a native of Europe.

Private lands were most severely affected;
3,700 acres in the Okanogan area and ap-
proximately 1,000 acres in the Colville area.



Disease Conditions

Root Diseases

Laminated root rot , Phellinus weirii

Laminated root rot was the most serious
forest tree disease west of the Cascade
Mountains crest in Washington and Or-
egon. Overall, an estimated eight percent of
the area with susceptible species is affected
in this portion of the Region. In some loca-
tions survey data indicates that as much as
15 to 20 percent of the area is affected. East
of the Cascade crest, reports of laminated
root rot increased as awareness increased.
Effects of the disease include significant
changes in species composition, size and
structure. Regeneration of susceptible
species in root disease centers may not
grow beyond sapling and pole-size. Hard-
wood trees and shrubs, which are immune
to the fungus, often increase their site
occupancy. Where stand activities have
occurred, managers have favored retention or
planting of immune or resistant species to
keep tree mortality and disease spread within
acceptable levels.

Laminated root rot is located in a few
known areas on the Wallowa-Whitman
National Forest. Mt. Emily, including the
Five Points drainage, has a substantial
amount of this root disease. Several small
areas of infestation are known in the Ladd
Canyon area and on the east face of the
Elkhorn Mountains. The Kuhn Ridge area is
one of the few areas on the east side of the
Forest where this disease is known.

On the Umatilla National Forest severe
laminated root disease occurs on the Walla

Walla Ranger District and one small portion
of the Heppner Ranger District.

Laminated root disease was recently found
on the east side of the Malheur National
Forest in the Fox Creek drainage on the
Long Creek Ranger District.

Armillaria root disease, Armillaria
ostoyae

The most serious losses from this disease
occurred east of the Cascade crest mixed
conifer stands. In some stands in eastern
Oregon where soils are compacted or dis-
placed, mortality was high and is expected
to continue. True firs and Douglas-fir sus-
tain the most mortality, however in local-
ized areas ponderosa pine may be killed.
Losses west of the Cascade crest were
usually confined to younger, stressed trees.
Assessing species resistance on a site by site
basis and discriminating for the more
resistant species during stand management
activities is considered the most effective
means of controlling spread and mortality.

There are several areas on the Wallowa-
Whitman National Forest where high levels
of tree mortality and poor regeneration are
occurring in large continuous areas due to
development of virulent Armillaria root
disease infestation. Large Armillaria centers
occur in the upper South Fork Burnt River
drainage on the Unity District, the Summit
Spring Ridge on the LaGrande District,
Kuhn Ridge on the Wallowa Valley District
and others. A great many more areas,
including mixed conifer communities on all
Districts, have active Armillaria, causing
individual tree, small center mortality and
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discontinuous gap formation over the
landscape. In these and many other Armill-
aria-affected stands, extensive conifer
mortality and reduced species diversity are
considered impacts to management objec-
tives. Armillaria has increased in incidence
and severity as a result of recent human
influences and activities. Partial cutting,
entries and fire exclusion have allowed
proliferation of shade tolerant species
which are more susceptible to Armillaria
infection. Soil damage, the result of caterpil-
lar yarding during seasons when soil mois-
ture is high and soils are compactible, has
lead to increased virulent Armillaria activ-
ity in many instances. Recent vegetative
management activities have strived to
reduce these impacts by favoring less-
susceptible hosts (restoring seral domi-
nance) and placing high treatment priority
on those stands being most impacted.
Subsoiling compacted soils that are associ-
ated with virulent Armillaria may have a
beneficial affect. Research is planned to
answer this question.

Armillaria root disease on the Malheur is
the most important root disease on the
Forest, primarily damaging sites with
compacted soils, but also believed to be
increasing due to stand conditions develop-
ing from suppression of ground fires.

Black stain root disease, Ophiostoma
wageneri

In southwestern Oregon, black stain root
disease was the most commonly encoun-
tered disease in Douglas-fir plantations.
High risk areas are considered to be those
where disturbances such as road building
or soil compaction has occurred or where
road maintenance equipment injured road-
side Douglas-firs. Black stain root disease
was observed with increasing frequency on
ponderosa pine east of the Cascade crest. It
is an important management concern where
stocking level control is planned for poor
quality overstocked stands.
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Black stain root disease was discovered on
the Heppner RD in 1993; incidence and
severity are light and low.

Black stain root disease on the south
Malheur is a significant management con-
cern due to its rapid spread, overstocked
conditions of many stands, and planned
stocking level control.

Annosus root disease,
Heterobasidion annosum

Annosus root disease was responsible for
losses in many partially cut white and
grand fir stands in southern and eastern
Oregon and eastern Washington. Mortality
was high where annosus root disease and
fir engraver beetles operate as a complex. In
eastern portions of the Region where many
stands were cut 10-20 years ago, trees
surrounding cut stumps are dying. Disease
severity is expected to increase with time.
Using stump treatments to protect recently
cut white fir stumps from colonization by
the fungus is policy on the Wallowa-
W