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INTRODUCTION
The Forest Insect and Disease Survey
(FIDS) is a nationally coordinated
program currently operating out of the
Canadian Forest Service (CFS) regional
establishments. The FIDS provides an
annual overview of insects, diseases 
and abiotic effects as well as an
assessment of the state of the health 
of Canada’s forests to forest managers,
quarantine agencies, researchers,
educators, non-government
organizations and the public.

Originally, the FIDS was established in eastern 

Canada in 1936 when a small group of scientists 

joined forces in response to an outbreak of the 

European spruce sawfly (Gilpinia hercyniae [Hartig]) 

which was damaging spruce forests. This unit 

combined with the Forest Disease Survey unit in 

1962 to form the Forest Insect and Disease Survey.

The history of pests affecting forests includes stories 
of eastern spruce budworm activity going back to early
European settlement in eastern Canada. Important native
insects include the eastern spruce budworm, tent
caterpillars, and bark beetles. Introduced insects —-
including the balsam woolly adelgid on balsam fir, the
beech scale on beech, and the European gypsy moth on
many hardwood species — also cause extensive damage.
Introduced pests are more damaging than native insects
because of the lack of natural biological limits to the
growth of their populations. Similarly, diseases such as
white pine blister rust and Dutch elm disease have caused
so much damage to white pine and elms respectively, that
their future as forest species is in doubt.

Pests may damage forests to the extent that their functions
are limited for recreation, wildlife habitat or commercial
use. The biodiversity of forests also may be altered as a
result of the impacts of such damage. 
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FIDS is now operating under the directives outlined in the
Strategic Plan for 1993–1998. The plan defines the role
and responsibilities of FIDS in relation to other federal
and provincial agencies and provides guidance for the
implementation of FIDS activities. The FIDS recognizes
the need to maintain the capacity to carry out national
surveys, prepare national reports and implement federal
mandates of forest sustainability. The development of
forest health surveys and new ways to address forest
health issues are its primary goals.

FIDS has become a national forest health monitoring
group with a developing mandate to report on the health
of Canada’s forests in a manner reflecting the goals of
forest sustainability. This mandate in turn leads to role
changes such as more FIDS involvement in the conduct 
of specialized surveys, the development of sampling
methods and decision support systems, and the training of
personnel to undertake extensive surveys of forest pests.

FIDS provides quantitative and interpretive data on the
effects of damage and depletion caused by forest pests in
cooperation with those responsible for improving forest
inventory and economic data. As forest management
intensifies and the older unmanaged forests are gradually
replaced by new, intensively managed forests, novel pest
problems and impacts will arise and require increased
attention. 

Forest Insect and Disease Conditions in Canada 1994 is
the fifteenth in the most recent series of annual national
reports of FIDS. Similar publications have been produced
since 1936. These reports synthesize regional information

to produce a national perspective on the status of insects,
diseases, and abiotic stresses affecting Canada’s forests.
These stresses may be national in impact or may be
locally important in one or two provinces only. The 
report describes the areas within which there is moderate
to severe defoliation, damage, and volume losses. It 
does not describe the effects of fires which burned 
over 5.80 million ha of forest land in 1994.

The major insect pests (twenty-two in all) are described 
in Chapter 1, while the five most important diseases are
covered in Chapter 2. Abiotic stresses are described in
Chapter 3. These are defined as causing damage in
forests, but not by any identifiable organism. Primarily
weather-related, they include frost, drought and
windstorm damage. Chapter 4 reports on surveys of forest
health by the Acid Rain National Early Warning System
(ARNEWS), the North American Maple Project (NAMP),
and other regional networks. A brief summary of the
current year’s results is included; more detailed information
is published nationally and regionally.

Reports on nurseries and seed orchards as well as young
stands and plantations are described in Chapter 5. These
surveys are undertaken in most regions. These areas of
forest management are becoming more significant and
their high value means that issues of forest protection 
are becoming more and more important. The Appendix,
Other Insects, Diseases and Damage, consists of a series
of regional summary tables of pests that usually do not
have spectacular effects, but are important because of
their potential for expansion, considerations of quarantine,
their possible role as vectors, and as indicators of other
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Table 1. Selected Major Pests: Area of Moderate to Severe Defoliation in 1994 (thousands of ha).

Eastern Forest 
Spruce Jack Pine Hemlock Tent 

Province or Territory Budworm Budworm Loopers Caterpillar

Newfoundland and Labrador 0.0 – 11.6 –
Nova Scotia 0.0 – 0.0 –
New Brunswick 0.0 – 0.0 392.0
Prince Edward Island 2.5 – – –
Quebec 2.0 0.3 0.4 3.7
Ontario 4 266.7 419.3 1.1 166.1
Manitoba 48.5 0.0 – 4.5
Saskatchewan 52.3 0.0 – 23.1
Alberta 173.7 0.0 – 102.1
British Columbia 173.41 – 5.22 93.6
Northwest Territories 370.3 – – –
Yukon – – – –

TOTAL 5 089.4 419.6 18.3 785.1

1
Includes other budworms.

2
Includes western hemlock looper.



problems. Insects and diseases in these tables are listed
alphabetically by their scientific name.

The select bibliography consists of FIDS-related
publications, refereed publications, information reports
and presentations by FIDS personnel.

In addition to this report, regional descriptions of the
effects of forest pests are published annually. More
detailed information on these and other pests and
conditions can be obtained from CFS Headquarters 
or regional establishments. 

This report uses the terms “severe”, “moderate”, 

“light” and “trace” defoliation to describe the impact 

of pests on forests. These terms are best interpreted 

as follows: trace, up to 5%; light, 6 to 29%; moderate, 

30 to 69%; and severe, 70 to 100% defoliation. 

The report uses current nomenclature for pests. The
taxonomy of species changes occasionally and old 
names persist, so an effort is made to balance clear
communication to the reader and to respect taxonomic
revisions at the same time.

The impact of insects on forest ecosystems is described as
the area of forest within which there is moderate to severe
defoliation or areas within which trees are killed by bark
beetles. It is around the level of 30% of defoliation that
growth becomes affected. Different levels of defoliation
over various periods of time result in certain losses of
growth and may cause mortality. The degree of impact
varies with forest type and the patterns of insect damage.
Where damage is caused by bark beetles FIDS reports the
area within which there are beetle-killed trees and the
numbers of trees or volumes of timber killed. There are
seldom discrete areas of forest entirely killed by bark
beetles and it is the larger trees that are usually attacked.

The total of areas defoliated represents areas within which
various levels of defoliation has occurred. A forested area
may be defoliated by more than one insect, and this often
results in overlap in the reported figures. The area within
which there is defoliation also may include non-forested
areas, roads, cultivated areas, small lakes, burned areas, 
or areas of unproductive forest. Large non-forested areas
can be accommodated in the analysis of data through the
use of geographic information systems, but smaller non-
forested areas may be included in the list of areas defoliated.
Areas reported as defoliated may include small patches
that are not defoliated at all. Areas of forest defoliated by
spruce budworm often contain other tree species which
may not have been defoliated. For instance, a given forest 
area may contain trembling aspen defoliated by forest tent
caterpillar, jack pine defoliated by the jack pine budworm,
and areas of balsam fir defoliated by the spruce budworm.
In these instances areas defoliated may be counted more
than once.

The CFS has recently published Tree Diseases of Eastern
Canada, and Forest Insect Pests in Canada. These
publications, along with older publications, describe the
major diseases and insects affecting Canadian forests.
They are designed as identification aids with color
photographs and detailed descriptions of the organisms.

The areas defoliated are mapped by FIDS, its provincial
and industrial cooperators, or both. Arrangements for
collection and processing of data differ among the various
jurisdictions. FIDS acknowledges the work of the field
and laboratory staff of regional establishments, officers 
of provincial and federal governments and agencies, the
forest industry, and private individuals. In Quebec, le
Ministère des Ressources naturelles du Québec, Direction
de la conservation des forêts, continues to provide most 
of the information on insects and diseases. 
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CHAPTER 1
Major Insect Pests

This chapter contains descriptions of 
22 species of insects currently damaging
forests. The area over which damage
occurs, the control measures and the
population monitoring programs are
described. These insects may have
national impact, like the eastern spruce
budworm, or a regional impact, like 
the two-year-cycle budworm. Most of
these pests are causing widespread
damage or have the potential to do so.
Insects with a more localized impact 
are listed in the Appendix.

Eastern Spruce Budworm 
Choristoneura fumiferana (Clemens)
Spruce budworm continues to have a major impact 
on forests although the extent of the area defoliated has
declined in recent years. The area of moderate to severe
defoliation remains high, largely because of the continuing
infestation in Ontario (Table 2). The outbreak declined
throughout eastern Canada and increased only in the
prairie provinces. Continued defoliation has resulted in
extensive areas of dead and dying trees in Ontario.

In 1994, control of the pest consisted mostly of salvage 
of damaged stands. The large-scale operational spray
programs of previous decades are now replaced by 
small research spray programs, or limited sprays for
foliage protection in areas of high population. The
pesticide mostly used is Bt (Bacillus thuringiensis
Berliner and its varieties), with occasional use of
Fenitrothion. Use of the latter is being discontinued.
Monitoring for insect populations continues with 
surveys of egg masses, pheromone trapping of insects,
and L2 surveys throughout Canada.

DEFOLIATION

Populations of the eastern spruce budworm were at
endemic levels in Newfoundland and Nova Scotia in 1994
and no defoliation was detected. Defoliation occurred in
Prince Edward Island, where white spruce and balsam fir
were damaged at moderate levels on 2 500 ha. Some
pockets of light defoliation occurred in northwestern New
Brunswick. In Quebec, about 2 000 ha in the western part 
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Table 2. Area of Moderate to Severe Defoliation Caused by the Eastern Spruce Budworm, 
1990–1994 (thousands of ha).

Province or Territory 1990 1991 1992 1993 1994

Newfoundland and Labrador 2.2 2.3 1.9 0.0 0.0
Nova Scotia 0.0 0.0 0.0 0.0 0.0
New Brunswick 237.0 266.0 84.3 0.0 0.0
Prince Edward Island 0.1 0.1 35.0 33.8 2.5
Quebec 871.8 290.0 20.7 0.4 2.0
Ontario 6 783.0 9 066.0 9 595.8 8 991.2 4 266.7
Manitoba 19.0 30.0 26.3 13.8 48.5
Saskatchewan 18.7 16.0 87.0 22.6 52.3
Alberta 109.1 141.0 34.2 46.5 173.7
British Columbia 398.1 245.0 139.0 170.0 173.4
Northwest Territories 113.6 130.0 80.0 53.6 370.3

TOTAL 8 552.6 10 186.4 10 104.2 9 331.9 5 089.4

Figure 1. Area of Moderate to Severe Defoliation Caused by the Eastern Spruce Budworm in
Ontario, 1994.



of the province had moderate to severe defoliation.
Elsewhere in Quebec populations were at endemic levels.

The budworm outbreak has persisted in Ontario with 
the area of moderate to severe defoliation declining to 
4 266 656 ha in 1994, a reduction of 53%. The decline
occurred where large contiguous areas of defoliation
broke up into numerous small scattered patches of
defoliation (Figure 1). There were some increases in the
area defoliated in the Sudbury-North Bay area where
several small discrete infestations merged. Defoliation
also increased in small white spruce plantations in
southern Ontario.

For the second consecutive year there was a major
increase in the area within which mortality of balsam 
fir and white spruce occurred. Aerial surveys showed 
7 783 336 ha containing dead and dying timber, an
increase from 5 032 925 ha in 1993. 

The area of moderate to severe defoliation increased
greatly in all three Prairie provinces and the Northwest
Territories (Table 2 and Figure 2). Forests of balsam fir,
white spruce and mixed stands were all defoliated. In
Manitoba, the largest affected areas (where spruce
budworm infestations began in 1979) were within 
the Forest Management Licence of Pine Falls Paper
Company, and included areas of reduced growth and
mortality. The major part of the infestation occurred east
of Lake Winnipeg, where 34 456 ha were defoliated. In
Saskatchewan, infestations continued in four of the same
areas reported in 1993. Some areas have been defoliated
for up to eight consecutive years and caused considerable
mortality of white spruce.

In Alberta, a large outbreak was detected in Wood Buffalo
National Park, with 46 975 ha defoliated. This infestation
was an extension of the one along the Slave River in the
Northwest Territories. Other infestations in Alberta
occurred in many of the same locations as 1993. In the 
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Figure 2. Area of Moderate to Severe Defoliation Caused by the Eastern Spruce Budworm in the
Prairie Provinces and the Northwest Territories, 1994.
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For the second consecutive year there was a major 

increase in the area within which mortality of balsam 

fir and white spruce occurred. Aerial surveys showed 

7 783 336 ha containing dead and dying timber, an 

increase from 5 032 925 ha in 1993. 

Northwest Territories, there were large areas of infestation
along the Slave River from Great Slave Lake to Fort
Smith, the Mackenzie River, the south Nahanni River and,
the Horn Plateau, the North Nahanni river and the Ebbutt
and Martin Hills. Some tree mortality occurred along the 

Liard River south of Fort Liard, along the Mackenzie
River, and on the Ebbutt and Martin Hills. 

In British Columbia, white spruce and alpine fir over 
173 000 ha were defoliated by the eastern spruce budworm
(Figure 3), a significant drop when compared to a peak 
of nearly 400 000 ha in 1990. Nevertheless, this was the
eleventh consecutive year of defoliation in some areas
around Fort Nelson. Successive years of defoliation have
resulted in growth loss and reduced cone crops, topkill
and tree mortality.

CONTROL MEASURES

In 1994, control operations for the eastern spruce
budworm consisted of aerial spraying to protect foliage
and salvage logging to harvest insect killed wood before 
it deteriorates to the point where it cannot be used. 
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Figure 3. Area of Moderate to Severe Defoliation Caused by Spruce Budworms in British
Columbia, 1994.



Aerial spray operations were done in New Brunswick,
Saskatchewan and Alberta to protect foliage and reduce
the intensity of small outbreaks. The operations sprayed
42 362 ha using various formulations of Bt. In addition, in
New Brunswick, 4 683 ha were sprayed with Fenitrothion.
In Manitoba, small scale tests were carried out on 412 ha
with Mimic® (Tebufenozide RH-5992).

POPULATION MONITORING

An important part of the management strategy to cope
with the budworm consists of population monitoring to
assess current population levels and predict population
levels for the coming year. Monitoring enables managers
to plan control measures to protect the forest.

Results of pheromone trapping studies and L2 surveys
indicate that populations will remain at low levels through-
out much of eastern Canada in 1995. Continued damage
can be expected in southeastern Prince Edward Island, and
on small patches in western Quebec. Surveys in New
Brunswick identified potential areas of moderate to high
infestation in the northwestern part of the province, while
several low population infestations were identified in
central and northern New Brunswick. Populations in north-
western Ontario may decline in 1995, but the area of
mortality will probably increase. Results from surveys in
the Prairie provinces indicate that budworm infestations
will continue to be at 1994 levels or greater in 1995. 
No population monitoring activities were undertaken in
the Northwest Territories in 1994. In British Columbia,
defoliation is forecast to decline on the basis of the
reduced numbers of egg masses found on spruce foliage.

Western Spruce Budworm 
Choristoneura occidentalis Freeman
The western spruce budworm is a widely distributed and
destructive defoliator of coniferous forests in western
North America. Despite its common name, the budworm
feeds primarily on Douglas-fir. At least six infestations of
varying duration have occurred at irregular intervals in
southern British Columbia since 1910. The effects of
defoliation by western spruce budworm include loss of
radial and height growth, topkill with resulting defects,
and tree mortality.

The area of Douglas-fir defoliated in 1994 declined by
60% from 1993 and was the smallest (16 145 ha) area
defoliated in the last 12 years. Mortality of late-instar
larvae averaged 26% and was caused mostly by Diptera
and Hymenoptera parasites. Larval mortality due to
bacteria and viruses averaged 19%. An entomopathogen,
(Entomophthoroceae), was isolated from one collection in
which 20% of the larvae were killed. Still, populations are

forecast to continue on the basis of the number of male
adults captured in traps.

Aerial applications of Bt over 21 500 ha succeeded in
reducing defoliation and damage to buds in young stands.

Two-year-cycle Budworm 
Choristoneura biennis Freeman
The two-year-cycle budworm defoliated spruce and alpine
fir forests at light and moderate levels over 200 000 ha in
414 separate infestations (Figure 3). Successive years of
severe defoliation have resulted in mortality of 20-40% 
of the advanced regeneration, top and branch dieback and
growth loss of all age classes. On the basis of historical
trends, defoliation is expected to continue in 1995.

Jack Pine Budworm 
Choristoneura pinus pinus Freeman
The jack pine budworm is a close biological relative of
the eastern spruce budworm, and is a widespread pest 
in central and western Canada. It defoliates jack pine,
causing growth losses and occasional mortality. Outbreaks
have declined in the western parts of the country,
however, with no defoliation since the collapse of the
population in the late 1980s.

In the Maritimes, no damage was observed, but two 
adult moths were caught in light traps in Nova Scotia.
Defoliation by the jack pine budworm in Quebec has
remained at relatively constant levels for the past few
years. Defoliation has occurred in a few areas in western
Quebec with some new outbreak centres in 1994.
However, defoliation has continued to decrease in the
main infestation centre. In Ontario, the area of moderate
to severe defoliation increased from 282 247 ha in 1993 
to 419 344 ha in 1994. The largest infestations were near
Parry Sound and Sudbury. Scattered pockets of defoliation
occurred around the west end of Lake Nipissing, covering
25 052 ha. The infestation has caused extensive mortality
of jack pine along the northeast coast of Georgian Bay,
where numerous stands on poor rocky sites have died.

The only control measures conducted in 1994 for jack
pine budworm were done in Ontario, where 21 500 ha
were sprayed. Spraying was done between 19 and 27 June,
and consisted of a single application of Bt as Foray 76B 
at 30 BIU/ha.

Populations were monitored throughout the range of the
insect in 1994. Infestations are expected to persist in 1995
in Quebec and Ontario at current or lower levels than in
1994. In the Prairie provinces, populations of jack pine
budworm are anticipated to remain low and little or no
defoliation is expected.
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Blackheaded Budworm 
Acleris variana (Fernie) 
The blackheaded budworm is a common pest in
Newfoundland, and characteristically defoliates trees 
by causing damage to the current year’s needles, mostly 
in the upper portion of the crowns. Population levels 
have decreased in recent years but a small infestation 
on the Northern Peninsula persisted and caused severe
defoliation of about 240 ha of balsam fir. The infestation
has lasted for five years and caused 30 000 m3 of tree
mortality and 3 000 m3 of growth reduction. In 1995,
more defoliation is forecast to occur on the Northern
Peninsula.

In the Maritimes, the insect was found on balsam fir,
black spruce, red spruce and white spruce. Infestations
were similar to 1993 levels with trace to moderate
defoliation. Trace feeding occurred at 13 locations in
Nova Scotia, but populations were at endemic levels 
in Prince Edward Island.

In Ontario, the insect caused defoliation on eastern
hemlock, in Restoule Provincial Park near North Bay.
Defoliation of 40% occurred on 20-m trees. White spruce
was damaged near Steen River, Alberta, in Prince Albert
National Park in Saskatchewan, and in the Northwest
Territories.

Eastern Hemlock Looper 
Lambdina fiscellaria fiscellaria (Guen.)
The hemlock looper is a major defoliator of conifer 
forests in eastern Canada. In western Canada the 
western hemlock looper frequently defoliates forests 
over extensive areas. The insect feeds on new and old
foliage and; an infestation can defoliate the entire tree in
one year and lead to extensive mortality. In this respect it
can be a more damaging insect than the spruce budworm,
which usually takes several years to cause extensive
mortality. Control methods to date have centered on
chemical sprays and the use of Bt. The area damaged 
by the eastern hemlock looper has greatly decreased 
since 1992.

Most of the defoliation by the eastern hemlock looper 
in 1994 occurred in Newfoundland, where 11 600 ha of
balsam fir forest was defoliated at moderate to severe
levels (Table 4). The forest under attack contains 
326 500 m3 of timber. Larval development and survival
were high in most of the infestations and resulted in
severe defoliation.

The eastern hemlock looper was the major cause of 
forest depletion in Newfoundland and Labrador from
1988 to 1992.
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Table 3. Area of Moderate to Severe Defoliation Caused by the Jack Pine Budworm, 1990–1994 (thousands of ha).

Province or Territory 1990 1991 1992 1993 1994

Quebec 0.0 0.0 0.6 0.2 0.3
Ontario 30.3 133.6 158.7 282.2 419.3
Manitoba1 0.0 0.0 0.0 0.0 0.0
Saskatchewan 0.0 0.0 0.0 0.0 0.0
Alberta 0.0 0.0 0.0 0.0 0.0

TOTAL 30.3 133.6 159.3 282.4 419.6

1
The last outbreak was in 1987.

Table 4. Area of Moderate to Severe Defoliation Caused by the Eastern Hemlock Looper, 
1990–1994 (thousands of ha).

Province or Territory 1990 1991 1992 1993 1994

Newfoundland and Labrador 3.0 4.0 9.8 4.4 11.6
Nova Scotia 0.0 0.0 3.6 0.0 0.0
New Brunswick 3.0 0.0 1.5 0.0 0.0
Quebec 0.0 0.0 1.1 0.4 0.4
Ontario 0.0 0.0 – – 1.1
British Columbia 1.1 50.0 186.0 92.8 5.2

TOTAL 7.1 54.0 202.0 97.6 18.3



The eastern hemlock looper was the major cause of 

forest depletion in Newfoundland and Labrador from 

1988 to 1992.

Although the infestation was declining, moderate 
and severe defoliation occurred annually. Timber losses 
in these areas between 1988 and 1992 amounted to 
3 299 000 m3, approximately 10% of which was salvaged.
It was estimated that 343 200 m3 were lost as a result of
reduced growth.

In the Maritime Provinces, defoliation was found at a few
locations but it never exceeded light levels of damage.
However, pheromone trap data and fall egg surveys in
Nova Scotia indicated that some areas with balsam fir
may be damaged by the insect in 1995. In Quebec, a small
outbreak continued to infest fir stands on Anticosti Island,
and this is expected to continue in 1995. 

In Ontario, infestations declined on Manitoulin Island 
in Georgian Bay, with 560 ha of moderate to severe
defoliation of balsam fir and white cedar. Some
populations increased and a few new centres of infestation
were detected in central Ontario. Mortality also occurred
in balsam fir and white cedar stands on Manitoulin Island.

Control operations in 1994 were done only in
Newfoundland, where Bt was applied on about 11 000 ha
of balsam fir forest in the central part of the province.

Monitoring of hemlock looper populations was done in
Newfoundland, the Maritimes and Quebec. Results from 
a pheromone trap grid predicts much higher population
levels in Newfoundland in 1995. Consequently defoliation
is expected to increase in extent and severity. A study of
natural mortality in looper populations showed that less
than 1% of the larvae were parasitized. This high survival
rate will contribute to high populations in 1995.

Surveys in the Maritimes indicated generally low levels of
looper, which would translate into low levels of damage
in 1995. Results from pheromone trap captures indicated
that a few small outbreaks may occur at scattered locations,
mostly in Cape Breton. Results from surveys in Quebec
indicate that populations will continue to defoliate forests
on Anticosti Island, and new outbreaks will occur in the
Gaspé and along the north shore of the St. Lawrence. 

Western Hemlock Looper 
Lambdina fiscellaria lugubrosa (Hulst)
Western hemlock looper has caused extensive defoliation,
topkill and tree mortality in the western hemlock-western
red cedar forests in coastal and interior British Columbia
periodically since 1911. Mortality usually occurred after
severe defoliation for two or more years. In 1994,
populations in three- to four-year-old infestations
collapsed because of high numbers of egg and larval
parasites, and infection of larvae by disease and virus. Old-
growth western hemlock and western red cedar, alpine fir
and spruce were defoliated at moderate to severe levels on
just 5 275 ha in interior British Columbia, a huge decline
when compared to the 92 750 ha defoliated in 1993, and
the 186 000 ha in 1992. Mortality caused by successive
years of defoliation has occurred on 64 000 ha. Defoliation,
mostly in white spruce and alpine fir adjacent to
previously defoliated western hemlock and red cedar,
occurred over 5 000 ha between Prince George and
McBride, a large decrease from the 43 000 ha affected 
in 1993. Mortality of hemlock and cedar was common,
especially on mature trees at several sites which had been
previously defoliated.

The significant population decline, as forecast, was due to
natural factors including parasitism of overwintering eggs
in 1993–94. Larval mortality was caused by the diseases
Entomophthoroceae and Beauveria bassiana (Bals.) 

10 Forest Insect and Disease Conditions in Canada 1994 

Table 5. Area of Moderate to Severe Defoliation Caused by the Forest Tent Caterpillar, 1990–1994 (thousands of
ha).

Province or Territory 1990 1991 1992 1993 1994

New Brunswick 0 2.9 77.5 196.0 392.0
Quebec 92.0 50.0 37.0 39.9 3.7
Ontario 9 486.0 18 870.0 16 051.4 656.3 166.1
Manitoba 15.2 58.1 51.2 3.6 4.5
Saskatchewan 260.9 – 0.0 375.8 23.1
Alberta 609.2 129.9 0.0 19.0 102.1
British Columbia 206.0 131.0 47.3 86.0 93.6

TOTAL 10 669.3 19 241.9 16 264.4 1 376.6 785.1



Vuill. and by insect parasitism, mostly Hymenoptera and
Diptera species. Starvation of larvae due to their high
numbers and reduced foliage also contributed to the
population decline. Light defoliation is forecast in 1995,
on the basis of the lower numbers of eggs laid in 1994.

Forest Tent Caterpillar 
Malacosoma disstria Hubner
The forest tent caterpillar causes extensive defoliation of
hardwoods throughout Canada except in Newfoundland
and the Northwest Territories (Table 5). The impact is
mainly growth losses, although mortality may occur after
prolonged defoliation. It is one of the major stresses 
on aspens contributing to declines of this species in
western Canada. During the past few years, large areas 
of defoliation have been observed in Ontario, where in
1992 over 16 million ha of moderate to severe defoliation
occurred. 

For the fourth consecutive year, forest tent caterpillar 

was the major hardwood defoliator in New Brunswick, 

where trembling aspen and other hardwoods were 

defoliated over 392 000 ha (Table 5).

Of this total, 284 000 ha were severely defoliated and 
108 000 ha were defoliated at moderate levels. The
intensity of defoliation has increased, affecting more tree
species including red oak, white birch and wire birch. In
Nova Scotia, defoliation occurred on trembling aspen and
a few ornamentals at trace or light levels. In Quebec, the
areas infested declined by 50% when compared to 1993,
while on the south shore of the St. Lawrence River the
infestation disappeared completely.

In Ontario, populations of forest tent caterpillar collapsed
in 1994 over much of the area infested in 1993. Infestations
persisted south of Cochrane and Hearst, where moderate
to severe defoliation occurred over 166 000 ha of aspen
stands. The lingering effects of successive years of
defoliation, combined with drought, have caused
widespread deterioration. Aerial surveys showed crown
dieback and mortality over 93 900 ha, with tree mortality
ranging from 10 to 24%.

Defoliation in aspen stands doubled in Manitoba and
Saskatchewan in 1994. This is the first significant defolia-
tion observed in Saskatchewan since the last outbreak
collapsed in 1991. In Alberta, defoliation increased
fivefold when compared to 1993 levels (Table 5).

In British Columbia, defoliation of trembling aspen by
forest tent caterpillar totaled 93 600 ha, an increase of
10% from the area affected in 1993. Parasites and disease
killed many of the larvae, a small increase from 1993.

No control measures were used against the insect in 1994.
Monitoring of population levels from Nova Scotia to
Ontario indicated that defoliation levels in 1995 would 
be at similar or lower levels than 1994. Mostly light
defoliation is expected in Manitoba; in Alberta and
Saskatchewan most defoliation is predicted to be light
with scattered pockets of moderate and severe defoliation.
Defoliation of trembling aspen, cottonwood and other
deciduous trees and shrubs is forecast to continue in
British Columbia in 1995 at most of the recently 
infested stands. 

Also in British Columbia, the northern forest tent
caterpillar (Malacosoma californicum pluviale Dyar)
populations defoliated red alder in central Vancouver
Island for a third year, and increased for the second year
elsewhere on east coastal areas of Vancouver Island, and
west of Prince Rupert. Moderate to severe levels of
defoliation occurred over 137 500 ha in 1994.

Spruce Beetle 
Dendroctonus rufipennis (Kirby)
Spruce beetle causes considerable damage to white 
spruce and red spruce throughout their range, particularly
those that are overmature. Control is mostly through
establishment of trap trees augmented by pheromones 
and by the salvage of damaged stands.

Small pockets of white spruce were killed by spruce 
bark beetles in western Newfoundland. In the Maritimes,
infestations of spruce beetle increased in northwestern
New Brunswick and Nova Scotia, but remained low 
in Prince Edward Island. The spruce beetle was found
throughout the Maritimes, except in the Saint John River
Valley. In Nova Scotia, spruce beetle infestations
continued to intensify and expand in many parts of the
province. In infested white spruce stands, most trees were
dead or dying. Affected areas ranged in size from a few
trees to a few dozen ha, except in southwestern Nova
Scotia where patches of old and recently killed white
spruce trees occurred over several hundred ha. Volume
losses have amounted to 127 000 m3 of white spruce
during the last few years. Salvage operations were
conducted in infested stands of red spruce.

In Quebec, a new outbreak occurred on white spruce at
Bonaventure. Trees were severely affected in a five-ha
stand and some mortality occurred.

In Alberta, the beetle caused small amounts of damage 
in several localized infestations. The province conducts
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salvage logging in infested areas and monitors the insect
using pheromone-baited trap trees. During the winter 
of 1993–94 about 400 ha of white spruce were salvage-
logged. Scattered spruce beetle-killed white spruce trees
were observed in six areas over 13 655 ha in Wood
Buffalo National Park.

The area and volume of mature and overmature white 
and Engelmann spruce killed by the beetle in British
Columbia and Yukon Territory increased by 75% to about
110 000 ha. This followed a decline in 1993, which was
preceded by three years of increases. Most of the infested
spruce were in the Prince George area (>72 000 ha) and 
in new outbreaks in the southwestern part of the Yukon
Territory, where 33 000 ha were infested. This was the
largest outbreak recorded in the Yukon and the first
significant spruce beetle activity since 1977. Increases
occurred as a result of periodic accumulations of wind-
thrown trees in remote mature and overmature forests
resulting in more susceptible host material. Populations
are expected to continue in 1995 if overwintering brood
mortality remains low. Elsewhere in the province,
populations were endemic or increased slightly. Small
patches of recent tree mortality, mostly associated with
previously infested stands, totaled about 4 000 ha, or
about double the area in 1993.

Timely salvage, sanitation and host depletion in most
regions should control present populations, which are mostly
in scattered windthrow, log decks and butts of mature and
overmature standing trees. Populations in Kluane National
Park will continue to kill remaining susceptible healthy
mature and overmature spruce in the Shakwak Valley
between Haines Junction and Kluane Lake.

Larch Bark Beetle 
Dendroctonus simplex LeConte 
Larch beetle is a common pest in eastern Canada 
causing considerable damage to larch trees and stands.
High population levels continued in parts of eastern
Newfoundland. Damage was most obvious in the early
autumn. In the Maritimes, the insect was more common
and caused more damage in 1994 than in 1993 by
attacking and killing numerous semi-mature and mature
larch trees in all three provinces. Eastern larch beetle
activity increased in the eastern and southern parts of New
Brunswick, where semi-mature larch trees were attacked
and killed in scattered areas. In Nova Scotia, incidence
and intensity of beetle-attacked trees increased from 
1993, mostly in the northcentral and western part of 
the province. Mortality of larch was common in western
Prince Edward Island.

In Quebec, tamarack was damaged at moderate levels 
in Bonaventure and Cookshire, and some mortality 
was observed.

In eastern Ontario, tamarack was also damaged and small
pockets of tree mortality occurred. In Saskatchewan,
tamarack trees that had been defoliated by spruce
budworm were attacked. 

Douglas-fir Beetle 
Dendroctonus pseudotsugae Hopkins
The infestation of Douglas-fir beetle in Alberta’s Jasper
National Park which began in 1991 continued to expand
in 1994. Concern over this infestation has led park staff 
to conduct intensive aerial and ground surveys to detect
Douglas-fir beetle activity. Killed Douglas-fir trees were
located in 63 areas scattered in the Athabasca River valley
north and south of Jasper. Most areas had fewer than 
25 attacked trees that had been killed since the infestation
began.

In British Columbia, mature Douglas-fir were killed by
Douglas-fir beetle in 3 421 separate areas over 7 665 ha.
This total was down a third from 1993 and was the first
decline in six years. Tree mortality occurred again mostly
in the Fraser River drainage in the Cariboo, and in the
Kamloops, Prince George and Vancouver areas. Most 
of the beetle-killed trees were in groups of 2 to 15, and
occasionally up to 500 trees.

Mortality of mature and overmature Douglas-fir will
likely continue in 1995 at most recently infested stands,
but at slightly reduced levels. Surveys in ten stands near
Riske Creek showed that an average of 20% of the trees
were currently attacked; consequently damage is predicted
to continue in 1995.

Mountain Pine Beetle 
Dendroctonus ponderosae Hopkins
Mountain pine beetle is a pest of western Canadian
forests. Its principal host is lodgepole pine, but other
western pine species are also susceptible. Trees are
attacked in mid- to late summer and are infected with
several microorganisms, including blue stain fungi. Eggs
are laid which yield larvae that feed on the inner bark.
Infested trees usually die from the combined action of
blue stain fungi and feeding by beetle larvae. The foliage
of dying trees turns yellow the year following attack; then
tree mortality can be detected by aerial surveys.

The monetary loss in commercial forests can be
significant if beetle-killed trees are not salvaged quickly.
Other consequences are a hastening of forest succession, 
a change in age and diameter distribution of the pine
component of forests, a reduction in aesthetic values, 
and an increase in fire hazard. Control measures are
centered on harvest of affected stands. 
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Mountain pine beetle is the most damaging insect 

pest of pine forests in British Columbia and Alberta, 

where outbreaks have occurred since 1910. The 

current outbreak started in 1972, and since then, more 

than 230 million mature pine trees have been killed.

DAMAGE

In Alberta, mountain pine beetle infestations remained
low in 1994. In British Columbia, infestations decreased
by about 25%, continuing a decline since 1985. More than 
9 340 infestations are active on more than 36 000 ha 

from south of Cranbrook to north of Terrace (Figure 4).
Increases in infestation occurred in the Cariboo and Prince
George areas causing increases in mortality of pines. In
most other regions, the areas of recently killed mature
pine declined.

The area of mature pine affected in the Kamloops Region
declined more than twofold following a slight decline 
in 1993. Beetle-killed trees (2.4 million, 757 000 m3),
occurred over 8 860 ha in 2 910 separate patches. Areas
of beetle-killed pine in the Nelson Region declined nearly
threefold to 2 750 ha in 3 315 patches which contained
330 000 trees (123 600 m3). This included about 
88 500 trees killed over 940 ha in Glacier, Kootenay, 
Mt. Revelstoke and Yoho National parks. Infestations
along most of the British Columbia-Alberta border
remained stable for the ninth consecutive year. 
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Figure 4. Area of Forest With Mortality Caused by the Mountain Pine Beetle in 
British Columbia, 1994.



In the Prince George area, the extent of recently-
killed pine forest increased to 16 975 ha in more than 
280 patches containing an estimated 760 000 trees 
(644 500 m3). Most tree mortality occurred in chronically
infested areas northwest of Fort St. James and in the
Skeena, Sustut, Middle and Tachie River valleys. Pine
mortality is predicted to continue in 1995. The number of
mature lodgepole pine killed in the Prince Rupert Region
(156 000) and volume killed (143 000 m3) increased
twofold. However, the area of recently killed trees
declined by about one-third to 5 300 ha.

CONTROL

Harvesting of economically accessible beetle-killed pine
continued in most beetle-infested areas in British
Columbia.

MONITORING

In Alberta, beetles were detected at several locations using
pheromone-baited trap trees. Baited trap trees where
successful attacks occurred were felled and de-barked and
beetle broods were destroyed. In addition, lodgepole pine
beetle (D. murrayanae Hopkins) was found attacking
several baited trap trees near Ptarmigan Lake and the
confluence of the Jackpine and Smoky rivers.

Mortality of mature lodgepole pine is forecast to 
continue next year in British Columbia. There was 
little overwintering brood mortality observed in spring,
indicating continuing but declining infestations in 1995.

Douglas-fir Tussock Moth 
Orgyia pseudotsugata (McDunnough)
Populations of this insect have declined in 1994 from
previous years in forests and on ornamental trees. The
number of male adults in pheromone-baited sticky traps
declined for the third consecutive year. This decline,
coupled with the absence of egg masses, indicates little or
no defoliation of Douglas-fir in 1995. The trap data and
the absence of egg masses in 1994 indicates endemic
population levels and no defoliation in 1995.

Treatments of active populations were discontinued in
1994 following treatments of 650 ha in 1993 with a
nuclear polyhedrosis virus in two formulations (Virtuss
and TMBiocontrol-1). An experimental male confusion 
trial with pheromones found that mating was effectively
blocked. Observations in control areas showed a
significant population reduction caused by a naturally
occurring virus. 

Balsam Fir Sawfly 
Neodiprion abietis complex 
The balsam fir sawfly has defoliated young and semi-
mature balsam fir in western Newfoundland since 1991.
In 1994, the area of moderate and severe defoliation was 
1 216 ha, of which 727 ha was in productive forests
affecting 9 800 m3 of timber. Thinned stands were
severely defoliated for the first time in 1994. The autumn
forecast survey indicates that in 1995, severe defoliation
of about 9 300 ha will occur in western Newfoundland.
Early larval populations are forecast to be high because
egg parasitism was low at 2%. In New Brunswick 
and Nova Scotia, both balsam fir and red spruce were
damaged at moderate levels. Some trace injury occurred
in Prince Edward Island.

In Quebec, balsam fir was damaged in Pontiac and
Papineau counties. Defoliation ranged from light to
severe: moderate on 60 ha and severe on 200 ha. In
Ontario, the sawfly caused defoliation as high as 60% 
on balsam fir near Bancroft. Damage occurred at lower
levels elsewhere.

European Pine Sawfly 
Neodiprion sertifer (Geoffroy)
This insect defoliated pines in many communities of
eastern Newfoundland, and new infestations occurred
throughout much of the rest of the Island. The new
infestations are significant range extensions from known
areas of occurrence on the Avalon Peninsula, and were
probably caused by transport of infested pines. These new
infestations are a threat to native red pine stands, and
cooperative efforts have been initiated to prevent spread.
The insect was at endemic levels in Nova Scotia and not
found in New Brunswick or Prince Edward Island in 1994.

Redheaded Pine Sawfly 
Neodiprion lecontei (Fitch)
Most damage from this insect in 1994 occurred in Ontario,
where populations generally declined. The most severe
damage occurred on islands in Georgian Bay, where a
number of white pine, red pine and Scots pine plantations
were heavily attacked. Here, a seven-year-old red pine
plantation had 80% of the trees completely defoliated,
with another 10% sustaining 60% defoliation. Another
five-year-old red pine plantation had 30% of the trees
100% defoliated, while a further 20% sustained 30%
defoliation. At a red pine plantation, 60% of the 12-year-
old trees were completely defoliated. It is 
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probable that many of the severely defoliated trees will
die before the spring of 1995. A general population
decline in 1994 was evident in most of the other areas
where damage occurred in 1993.

Swaine Jack Pine Sawfly 
Neodiprion swainei Middleton
In Quebec, populations of the insect remained generally
low in jack pine forests in 1994. Damage continued 
to increase in the Saguenay-Lac-Saint-Jean area, where
infestations were high in the late 1980s. About 440 ha of
moderate to severe defoliation continued to infest forests
in this area. Populations remained at endemic levels
throughout most of the province. In Ontario, jack pines 
on Island 127 in Lake Temagami were 60% defoliated.

Introduced Pine Sawfly 
Diprion similis (Hartig)
In Ontario, infestations by this sawfly caused severe
defoliation of eastern white pine by feeding of first- and
second-generation larvae on mature and semimature trees
on 362 ha. The most severe damage was on shoreline
trees growing on shallow sites on the mainland and
adjacent islands. Although numerous larvae could be
found as far as several miles inland, defoliation in these
cases was generally light. A total of 36 ha of white pine
were killed among mature shoreline trees and adjacent
islands on the shores of Georgian Bay. The loss of these
trees has affected the value of vacation properties in the
area adversely.

Larch Sawfly 
Pristiphora erichsonii (Hartig)
High population levels of this sawfly have been detected
in many areas in central and western Newfoundland,
where moderate to severe defoliation have occurred. In
Labrador, light defoliation occurred on larch stands in 
the Goose Bay area and along the Goose River and 
Grand Lake road. The outbreak in western Labrador 
has collapsed.

Population levels were down in New Brunswick when
compared to 1993, with trace or light defoliation at three
locations. In Nova Scotia, the sawfly infestation continues
to intensify and expand in the western counties. Mostly
moderate or severe damage to roadside or forest stands
occurred at many locations. No larch sawflies were
observed in Prince Edward Island.

Yellowheaded Spruce Sawfly 
Pikonema alaskensis (Rohwer)
This insect is a pest of young open-grown white, black
and occasionally blue spruce trees. Trees in open areas
such as roadsides, fringe trees, lake shores, plantations,
hedges and ornamentals are most susceptible. Heavy
infestations can result in considerable mortality.

In Newfoundland, sawfly larvae caused up to 40%
defoliation of young black spruce in plantations and
young stands. Most defoliation occurred on single trees 
or on small clusters of trees.

In the Maritimes, the insect was widespread in New
Brunswick and at severe levels on black spruce in the
Martin Heads area, Saint John County and Shepody 
Road, Kings County. Lower populations occurred in Nova
Scotia, with trace damage at nine locations. Moderate and
severe defoliation occurred throughout Prince Edward
Island on balsam fir, black spruce, Colorado blue spruce,
red spruce and white spruce.

In southern Ontario, populations increased in a number 
of areas in Parry Sound, Algonquin Park and Pembroke,
where roadside trees and plantations of white spruce were
defoliated. Lower populations were observed in eastern
Ontario, where defoliation of white spruce ranged from 
20 to 60%. In northeastern Ontario, severe defoliation of
open-grown white and black spruce occurred in several
areas. Defoliation in these areas was in the 60 to 90%
range, with occasional mortality. There were also heavy
infestations in northwestern Ontario, where from 60 to
100% of the crowns of white spruce and black spruce
were defoliated.

In British Columbia, ornamental spruces in Castlegar were
defoliated at moderate levels.

Pine False Webworm 
Acantholyda erythrocephala (Linnaeus)
The adult is a striking insect, with a metallic blue body 
and bright orange head. The insect was not collected 
in Newfoundland before 1990, and was accidentally
introduced. It is potentially a more serious defoliator of
pines than the European pine sawfly, because it feeds 
on both new and old needles. Defoliation by this insect
continued for a second year in and near St. John’s,
Newfoundland, where light levels of defoliation were
common. Austrian pine seems to be the preferred host,
followed by Mugho pine, Scots pine and jack pine.
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In Ontario, heavy infestations occurred in semimature 

red pine and white pine plantations near Lake Simcoe 

over 375 ha. Trees had 90-100% of the old foliage, 

and up to 50% of the new foliage eaten. Two years 

of defoliation have caused trees in these plantations 

to deteriorate so badly, that some plantations have 

been salvage cut.

Lower levels of damage were recorded in red pine, white
pine and Scots pine plantations in central and southern
Ontario.

Gypsy Moth 
Lymantria dispar (Linnaeus)
The insect was introduced from Europe to New England
in 1869, and has since spread throughout the northeastern
United States and eastern Canada. It is not yet found in
Newfoundland or Prince Edward Island, nor has it become
established in western Canada. Gypsy moth defoliates
most hardwoods, and is the primary defoliator of red oak.
It causes loss of growth and occasional mortality. The
female moths do not fly, so the insects are transported as
minute larvae, usually by human means or by air currents.
Egg masses are the major way of spreading gypsy moth,
transported on vehicles. The insect often defoliates
ornamentals in urban areas, and trees around cottages and
camping areas. The Asian gypsy moth is a closely related
pest and was discovered in British Columbia in 1991.
Detection trapping and control efforts to protect forests
have been successfully done, and monitoring continues.

DEFOLIATION

Gypsy moth has been present in parts of New Brunswick
and Nova Scotia since 1981. The known distribution
increased significantly in 1993 with the discovery of 
the insect in central New Brunswick. In 1994, additional
infested areas were found in New Brunswick and in
western Nova Scotia. Populations are still not high enough
to cause more than trace levels of defoliation except in
isolated situations. In New Brunswick, gypsy moth is
concentrated in the southwestern part of the province,
where it was rediscovered in 1981 after a 40-year absence,
and in southcentral New Brunswick, where the insect was
first found in 1993.

No damage was caused by the insect in Quebec in 1994. 
It is recognized as an important defoliator in the southern
and western parts of the province. The extremely cold
winter of 1993–94 probably killed much of the small
population that was previously active. The area of
moderate to severe defoliation in Ontario declined from 
9 784 ha in 1993 to 5 645 ha in 1994, the smallest area
recorded since 1982. Most of the defoliation (5 543 ha)
occurred south and east of Sudbury. Small numbers of
larvae were observed in southern Ontario but no
defoliation occurred.

CONTROL MEASURES

No chemical or Bt was used to control the insect in 1994
in eastern Canada. In British Columbia, aerial (680 ha)
and ground applications (14 ha) of Bt var. kurstaki (Foray
48B) were carried out in late April and May.

MONITORING

In 1994, the gypsy moth was found at 104 locations in
New Brunswick. Most of the new locations were adjacent
to last year’s finds in the southcentral part of the province,
but one new one was detected in eastern New Brunswick.
In Nova Scotia, it is distributed throughout the more
inhabited areas, in towns and villages along the major
tourist routes. The moth was found at several new
locations — a significant increase in population from
previous years, when egg masses were difficult to find. 

In Quebec, trapping surveys to detect the Asiatic race
were done but no insects were found. A pheromone
trapping program is carried out in northern Ontario parks
and campgrounds each year to assess the spread of the
insect. Adult moths were caught at all locations surveyed
between North Bay, Sudbury to east of Sault Ste. Marie,
with numbers of moths caught ranging from 1 to 29. These
locations are closest to the “leading edge” of the range of
the insect in the province. There were no egg-mass surveys
for gypsy moth in Ontario in 1994. In the southern part 
of the province, populations were at their lowest level in
15 years. On the basis of historical trends, they probably
will begin to increase in the next year or two. 

Gypsy moth pheromone traps were deployed in the prairie
provinces in 1994 by Agriculture and Agri-Food Canada
in cooperation with other agencies. In Alberta, 485 traps
were placed in Banff, Jasper and Waterton Lakes National
parks; in Calgary, Edmonton, Lethbridge, Medicine Hat,
Lloydminster and Red Deer; at Canadian Forces Bases
Penhold, Calgary, Wainright, Suffield and Cold Lake; 
and in provincial parks. In Saskatchewan, Agriculture 
and Agri-Food Canada placed 141 traps throughout the
province, including at more northerly locations such as
Nipawin and Meadow Lake provincial parks, Candle Lake
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Provincial Recreation Site and Prince Albert National
Park. In Manitoba, traps were deployed at many northern
campgrounds and tourist attractions but no moths were
captured at any of the trap sites. No moths were found in
Manitoba or Alberta. In Saskatchewan, one male moth
was captured.

In British Columbia, FIDS, in cooperation with
Agriculture and Agri-Food Canada (Plant Health) and 
the B.C. Forest Service monitored over 8 700 sticky 
traps in the nineteenth year of a cooperative gypsy moth
monitoring program. In 1994, 39 adult male gypsy 
moths, including six of the Asian strain, were trapped 
at 34 traps in nine areas. This compares with 1993 totals 

of 141 males at 100 traps caught in 15 areas. Most moths,
including the Asian biotype, were trapped at previously
active areas. Moths were caught for the fourth consecutive
year at Langley and Surrey, for the third consecutive year
at Chilliwack, Hope, Nanaimo, New Westminster and
Oak Bay, and for the second consecutive year on Gabriola
Island near Nanaimo. New catches were made in Burnaby.
Aerial (680 ha) and ground (14 ha) applications of
Bacillus thuringiensis var. kurstaki (Foray 48B) were
made in late April and May 1994 where males of the
European biotype had been found in 1993.
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CHAPTER 2
Major Diseases

This chapter contains descriptions of
five disease organisms affecting forests
in 1994. The type of damage, extent 
and control measures are described.
These diseases are generally
widespread in Canada, cause damage
over extensive areas and damage or
destroy considerable volumes of timber.
Diseases of localized import, or those
that occur only occasionally, are listed
in the Appendix. 

Dutch Elm Disease 
Ophiostoma ulmi (Buisman) Nannf.

Dutch elm disease is a concern throughout Canada 

east of Saskatchewan, where it continues to kill elms 

of all ages. In Prince Edward Island, the disease was 

first identified in the western part of the province in 

1979 and continues to spread.

In 1994, no infected trees were found in the rest of the
Island, largely because diseased trees were removed as
soon as they were discovered.

The disease was found in Quebec at Lac-Saint-Jean and 
at a new location along the Iroquois River causing some
mortality. In Ontario, Dutch elm disease continues to
infect trees. Damage was observed on white elm in
southern Ontario, and in the Fort Frances and Sudbury
regions.

In Manitoba, the disease is concentrated along rivers
where elm is common and in the city of Winnipeg.
Between 1 April 1993 and 31 March 1994, provincial
sanitation crews removed 6 254 diseased and hazardous
elms, 4 300 in Winnipeg alone. Thirty-three communities
and seven buffer zone municipalities participated in a
cost-shared program with the provincial government
involving sanitation, spraying to reduce beetle populations
and replacement plantings.
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In Saskatchewan, the disease was discovered at many new
locations in the east-central part of the province. Limited
control operations consisted of removal of infected trees.

In Alberta, detection surveys were conducted by
provincial and municipal authorities. The surveys 
monitor the smaller European elm bark beetle 
(Scolytus multistriatus [Marsham]) and the native elm
bark beetle (Hylurgopinus rufipes [Eichhoff]), maintain 
an inventory of American elm (Ulmus americana L.) and
alert the public to the dangers of the disease. Quarantine
measures are also in effect, and elm firewood is confiscated.
The disease was monitored by means of traps baited with
a pheromone to attract the smaller European elm bark
beetle, while American elm trap logs were cut to attract
the native elm bark beetle. Both insects are vectors of
Dutch elm disease. The smaller European elm bark beetle
was found on elm firewood on the Alberta-U.S. border
and in traps in Calgary.

Lodgepole Pine Dwarf
Mistletoe 
Arceuthobium americanum Nutt. ex Engelm.
This disease is common in western Canada on jack pine
and the closely related lodgepole pine. Other pine species
are occasionally attacked. The disease reduces the quality
and quantity of merchantable timber by reducing the
growth and vigor of the host. It attacks trees of all ages
and is particularly damaging on seedlings. The disease
also predisposes trees to attack by bark beetles and other
stresses. 

Jack pine forests in Manitoba and Saskatchewan 
were severely infected: 12 000 ha in the former, and 
123 982 ha in the latter. Small areas of dwarf mistletoe-
infected lodgepole pine also occurred in Cypress Hills
Provincial Park. In Alberta, 54 329 ha of lodgepole pine
and 112 125 ha of jack pine forests were severely infected
by dwarf mistletoe. In British Columbia, lodgepole pine
was damaged in the interior at levels severe enough to
cause a loss of growth.

European Larch Canker 
Lachnellula willkommii (Hartig) Dennis
European larch canker is common in much of Nova Scotia
and New Brunswick in areas characterized by cool, damp
weather. In 1994, the canker did not spread to new areas
in New Brunswick.

In Nova Scotia, the disease was found on larch at three

locations outside of its previously known distribution. 

These are significant expansions of the range in 

mainland Nova Scotia.

In Prince Edward Island, larch canker was found for the
first time in 1992. Another infected tree was found in
1994. Since 1981, nearly 350 stands have been examined,
but larch canker has only been found in 3 of these stands
within 5 km of each other. The province remains outside
of the quarantine zone. 

Sirococcus Shoot Blight 
Sirococcus conigenus (DC.) P. Cannon 
and Minter, Sirococcus strobilinus Preuss

A new host record for this disease was recorded in 

1993 in Newfoundland, when severe damage was 

observed in young to semimature balsam fir stands 

in the western part of the province.

In 1994, the incidence of the disease decreased, but
affected up to 90% of the current shoots of young to
semimature balsam fir at frequent intervals along the
Trans-Canada Highway in western Newfoundland.
Damage occurred in areas where the balsam gall midge
had infested trees and caused reduced tree vigour.

In the Maritimes, Sirococcus shoot blight is widely
distributed, and damages planted and naturally regenerated
red pine in western Nova Scotia. In 1993, however, the
disease became more widespread and damaged red pine 
in all three provinces. This year there was a reduction in
disease intensity on red pine, but it was present in most
areas and was most prevalent where frequent fog and
moderate to high precipitation levels occur. The decrease
in 1994 was due to a warmer and drier spring and early
summer than in 1993.

In Nova Scotia, the disease continues to damage red pine
in the southwestern part of the province and on the eastern 

Forest Insect and Disease Conditions in Canada 1994 19



mainland. About 200 ha of red pine plantations were
salvage-harvested to limit the spread of the disease. In
Prince Edward Island, the disease continues to intensify in
the red pine plantations and is becoming more widespread
each year. In 1993, the cool, wet spring and early summer
resulted in an increase in the intensity of the disease. 

Sirococcus shoot blight was common on larch this year
and caused shoot dieback at all levels of intensity on
mature and overmature trees. Most of the damaged 
shoots were closely associated with infected 1993 cones.
This was the first time since 1984 that larch has shown
symptoms of this disease. In New Brunswick, the disease
was confined to the southern half of the province. In 
Nova Scotia, infected larch trees were found at over 
30 locations but damage was mainly at trace or light
levels. Infected shoots occurred at trace levels on larch 
plantations in Prince Edward Island.

Scleroderris Canker 
Gremmeniella abietina (Lagerb.) Morelet
and Gremmeniella abietina var. balsamea 
O. Petrini et al.
The European strain of the fungus continued to infect
Austrian pine in St.John’s in eastern Newfoundland. The
possible spread of the disease from the Avalon Peninsula
to the highly susceptible red pine stands in central and
western Newfoundland is a major concern of forest
managers. Quarantine measures have been instituted to
prevent spread of this disease. In the Maritimes, the 
North American race is widespread in New Brunswick. 
It has not been found since 1978 in Nova Scotia, and has
never been found in Prince Edward Island. The European
race was last found in New Brunswick in 1988, and has
never been found in Nova Scotia or Prince Edward Island.
Sclerroderris canker has been detected on native pines in
British Columbia at four locations in the 1970s but not
since. In 1994, the disease was found at test sites of Scots
pine provenances in Quebec. 

The European race of Sclerroderris occurs in central
Ontario. Infections within this area intensified in 1994,
when 39 collections were made. All except one were 
found in previously infected areas. 

Infections of the North American race were encountered
at a number of locations in Ontario, with the most severe
damage in a red pine plantation near Sault Ste. Marie,
where 62% of the trees were infected. Light infections of
the North American race were present at other locations in
Ontario, particularly on jack pine at the Swastika nursery,
and on red pine at the Thessalon nursery. 
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CHAPTER 3
Abiotic Damage
and Declines

In addition to the many insects and
diseases that affect forests, other
stresses of a non-biological nature 
affect forest ecosystems. There are 
also instances of forest declines, a
progressive deterioration of the health
of forests affecting one or more species.
The causes may be unknown or undeter-
mined, or may be a combination of
causes. These declines occur across 
the country in varying degrees. At any
given point, there may be one or more 
of these factors affecting forests. 

Winter Damage
Winter drying is caused by evaporation of moisture from
the foliage of conifers during unusually warm or drying
conditions in late winter and early spring. Frozen stems
and root systems are unable to replenish the lost moisture;
consequently, the needles die and turn red in the spring. 
In extreme cases buds are killed, and branch and partial 
or whole-tree mortality may occur.

A severe incidence of winter drying occurred on balsam
fir, pines and Sitka spruce in Newfoundland. In eastern
Newfoundland, severe damage was recorded in a jack
pine plantation, and approximately 200 coastal balsam fir
trees were damaged by winter drying. Winter drying also
has been identified as the probable cause of top mortality
and multiple leaders on young black spruce in Goose Bay,
Labrador. Frost damage occurred to 100% of Japanese
larch in a plantation at Muskrat Lake in eastern Labrador
on trees which were planted well outside their normal
range of growing conditions. About 5% of young jack
pine trees planted along the Churchill River road were
also damaged.

In New Brunswick and Prince Edward Island, several
instances of winter damage were observed in 1994. 
Trace or light damage occurred at five locations in New
Brunswick. In Prince Edward Island, moderate and severe
damage occurred on red pine at Victoria, Queens County.

Snow damage caused trace to light injury on trees in
plantations throughout the Maritimes.

In Quebec, winter drying caused considerable mortality on
red pine, red spruce and white spruce at various locations.
In Ontario, winter drying was widespread in 1994,
particularly in the northern part of the province. Red pine
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and eastern white pine were the species most affected, but
damage also occurred on Scots pine, pitch pine, cedar,
white spruce, jack pine, juniper and Douglas-fir. Winter
drying occurred over 300 ha in a thinned stand of jack
pine in northwestern Ontario. The stand had been thinned
in 1991, but thinning opened it up and made trees
susceptible to drying winds and warm sun in late winter.
This resulted in foliar damage of 60-100% on all of the
trees. However, the buds remained undamaged, and the
trees recovered. 

Prolonged, unusually cold temperatures in the 

winter of 1993-94 damaged many hardwood trees 

in Sudbury, Sault Ste. Marie and North Bay. The 

damage became apparent in the spring, when many 

trees did not flush and leaf out or only partially 

leafed out.

In some cases, the young, more succulent growth of 1993
was killed and this resulted in shortened branches and
adventitious growth. In other cases, tufts of foliage
survived in the tree crowns or the trees were able to flush
but the new foliage soon wilted and dieback occurred.
Some trees died immediately. Ornamentals were the most
seriously damaged, and many species including apple,
cherry, lombardy poplar, black locust, butternut, black
walnut, willow, red oak and English oak were affected.

Frost damage was widespread after late frosts in many
parts of Ontario. Heaviest damage was on white spruce in
Essa Township, Huronia, where 100% of trees averaged
95% shoot damage. Balsam fir near Bancroft and Parry
Sound suffered 90-100% damage. Snow damaged jack
pine branches at a seed orchard in Chamberlain Township
near Kirkland Lake.

In Alberta, “red belt” damage occurred on pine, spruce
and fir south of Grande Prairie.

Blowdown
In New Brunswick, peak wind gusts of over 100 km per
hour on 7 November 1994 destroyed stands of balsam fir
and spruces in northcentral, northwestern and central New
Brunswick. An estimated 3 850 000 m3 of wood were

blown down in the affected areas. Most damage occurred
in the north on shallow soils, where old-growth forests are
commonly destroyed by either windthrow or insect attack.

In Quebec, extensive blowdown resulted from a 

number of violent windstorms, particularly one on 

7 November. This and other storms caused the loss 

of 441 000 m3 of timber over about 4 400 ha of forest.

Minor losses from blowdown occurred in other parts 
of Quebec. In Ontario, single and small groups of trees
suffered breakage and blowdown during a storm on 
17 July. A swath of blowdown 3.5 km long by 100 m
wide occurred in McGiffin Township near Temagami.

Declines
Eastern White Pine
An unusual browning condition of eastern white pine
occurred in several areas in Ontario between late June 
and early August. The distal portion of the current needles
turned brown and died on single branches or in small
groups. Usually one-half to three-quarters of each needle
turned brown, while the basal portion remained green.
There was no pattern to the occurrence of this condition
within stands or affected areas. In some instances,
severely affected trees were surrounded by or adjacent 
to unaffected trees. No causal agent has yet been found.
Needle browning of white pine was most prevalent in
northwestern Ontario, where numerous single and small
groups of trees were affected, in some cases with 100% 
of the new foliage damaged.

Aspen
Surveys of trembling aspen stands were initiated in 
1992 in the Prairie provinces to monitor the incidence,
distribution and abundance of insect and disease pests,
other damaging agents, defects and tree mortality. The
survey was done on permanent sample plots established to
estimate the forest inventory. On recently dead or dying
trees, the root collar area was also examined for insect-
and fungus-caused injury.

Results indicate that pest incidence was similar to that in
1992 and 1993, with large aspen tortrix, aspen leafroller
(Pseudexentera oregonana [Walshingham]) and leaf beetles
as the most prevalent pests, and the decay fungi, false
tinder conk and poplar Peniophora as the most common
diseases. Mortality rates were normal for aspen stands.
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Birch

Recurring, early and severe foliage browning, and 

premature leaf fall along the Bay of Fundy has 

resulted in deterioration of birches. Two species are 

affected: white birch (Betula papyrifera Marsh) and 

mountain paper birch (B. cordifolia Regel). The cause 

of this condition, first reported in 1979, is considered 

to be coastal acid fog and ozone.

Table 6. Percentage of Trees in Dieback Classes along 
the Bay of Fundy in New Brunswick, 
1982-1994.

Twig & 
No Twig Branch Dead 

Year Dieback Dieback Dieback Trees

1982 73.75 19.00 6.00 1.25
1983 82.00 1.00 4.50 2.50
1984 61.75 26.75 8.50 3.00
1985 43.50 36.25 15.50 4.75
1986 14.00 47.70 31.75 6.50
1987 0.00 41.25 51.50 7.25
1988 0.00 38.00 54.50 7.50
1989 0.25 44.00 47.50 8.25
1990 0.25 46.50 43.50 9.75
1991 19.75 51.50 17.25 11.50
1992 8.00 60.50 16.75 14.75
1993 1.75 61.25 21.75 15.25
1994 1.75 59.25 23.00 16.00

In 1994, foliage browning was more evident than in recent
years but occurred mostly in patches, within an area of
437 800 ha, ranging from 10 to 30 km inland along the
Bay of Fundy in Charlotte, Saint John, Kings and Albert
counties. Patches of severe, moderate, light and trace
browning were found within areas of 92 600, 128 900, 
152 200 and 64 100 ha respectively. The browning 
was most serious in western Saint John County and
southeastern Charlotte County. Tree condition has been
assessed annually since 1982 in a network of permanent
sample plots (Table 6). Leaf browning of birch, with
similar symptoms, was observed in central, northcentral
and eastern Nova Scotia. Foliage browning was generally

trace to moderate and mostly was associated with Septoria
leaf spot (Septoria sp.), birch leafminers (Profenusa
thomsoni [Konow] and Fenusa pusilla [Lepeletier]) and
birch skeletonizer (Bucculatrix canadensisella Chambers).
An average of 32% of the leaves were affected in 1994, 
as compared to 39% in 1993. Severe leaf browning was
observed at Main-à-Dieu, Cape Breton County and at
Grand River, Richmond County.

Red Oak
The mortality and decline of red oak in southcentral and
southeastern Ontario which began in 1992 continued in
1994. The condition of some stands is stable. Others have
deteriorated and severely damaged trees are dying. Most
of these stands were growing on poor sites and had been
defoliated by forest tent caterpillar and gypsy moth, and
had been stressed by drought for several years. The total
area affected in central Ontario increased from 62 389 ha
in 1993 to 70 778 ha in 1994.

FIDS has been monitoring a plot network of red oak in
southern Ontario for the past 17 years. Results from this
group of 13 one-hundred-tree plots indicate that 89.4% 
of the trees had nil to light dieback symptoms; 9.4% had
moderate to severe symptoms; and 1.2% were dead. These
results indicate that oaks are healthy, with normal dieback
and mortality rates for mature and semimature stands.

Ash
Ash decline was prevalent in southern Ontario, affecting
white ash, and occasionally green ash of all age classes in
open-grown and fence row situations, and occasionally in
mixed-species woodlots. The condition was characterized
by loss of foliage on apparently healthy, vigorous trees 
in early June, followed by twig and branch mortality on
large sections of their crowns. Most trees had 20-60%
crown dieback and some trees died. The weakly parasitic
fungi Durandiella fraxini (Schwein:Fr.) Seaver and
Dothiorella fraxinicola Ellis and Everh. were frequently
associated with dieback but were not the cause of the
condition.

Sugar Maple
Since 1988, FIDS has maintained a network of 25-tree
plots throughout the range of sugar maple in Ontario.
There are 119 plots: 82 woodland, 20 rural-roadside, and
17 urban, the latter being mostly park and boulevard trees.
The results showed a slight improvement in the condition
of woodlot trees, with 96% having <20% dieback. A total
of 84% of the rural-roadside trees and 90% of the urban
trees also had <20% dieback. The higher proportion of
healthy trees in the urban category probably is a reflection
of the fact that damaged or diseased trees are removed
regularly before they die. Tree condition in 1994 improved
slightly when compared to that of 1993.
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CHAPTER 4
Forest Health
Monitoring

In addition to surveys of insects and
diseases, FIDS conducts assessments 
of forest health based on a series of
permanent sample plots. These data 
are supplemented by the results of other
FIDS surveys in making assessments 
on the state of the health of Canada’s
forests.

Acid Rain National Early
Warning System
The CFS established the Acid Rain National Early
Warning System (ARNEWS) in 1984. This national
biomonitoring network was designed to detect early signs
of the effects of acid rain on Canada’s forests to enable
action to be taken to forestall anticipated damage. The
term “acid rain” is used to encompass all forms of air
pollution: wet and dry deposition of sulfates (SOx),
nitrates (NOx), gaseous pollutants (ozone) and airborne
particles. The strategy of the ARNEWS program is to
detect early signs of damage to forest trees and soils 
that may have been caused by acid rain. This is done 
by isolating damage attributable to natural causes or
management practices, and monitoring the long-term
changes in vegetation and soils. The symptoms of air
pollution damage are not highly specific, and often
resemble damage from other causes. The experience 
of FIDS field technicians trained to distinguish these
symptoms from abnormal climatic conditions, nutrient
deficiencies, and the effects of insects and diseases is
crucial in separating the effects of normal forest damage
from those of air pollution.

In 1994, most mortality was caused by natural thinning
and suppression of understorey trees, and by known
insects, diseases and abiotic factors. Overall mortality 
was 1.2% — within the normal range for maturing forests.
Some species had higher than average mortality: this 
was usually associated with known stresses on the forest,
particularly the eastern spruce budworm and bark beetles.

This mortality in the Bay of Fundy, then, appears to be 
an instance of damage to forests caused by the long-range
transport of air pollution.
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Higher than normal mortality caused by acid fogs 

moving inland from the shores of the Bay of Fundy 

occurred on white birch and mountain paper birch 

in southwestern New Brunswick. This condition 

has been monitored for many years and the degree of 

damage rises and falls with the frequency of the fog. 

The spatial limits of the damage also coincides with 

the limit of fog distribution.

North American 
Maple Project
In 1988 the North American Maple Project (NAMP) 
was established by the U.S. Forest Service and the CFS
covering most of the range of sugar maple. The Canadian
part of the network comprises 62 plots: 24 in each of
Ontario and Quebec, 12 in New Brunswick and 2 in 
Nova Scotia. The objectives are to determine the annual
rate of change in the condition of sugar maple, to
determine if the rate of change differs between levels 
of sulfate and nitrate wet deposition, sugarbush and
undisturbed forest, and the levels of initial stand
conditions. Possible causes of sugar maple decline 
and the geographical relationships between potential
causes and extent of decline are also studied.

Over the period of monitoring it has been apparent that
the methods are sensitive enough to detect annual changes
in transparency and yet stable enough in terms of dieback
to show trends. There was an improvement in the crown
condition of sugar maples between 1988 and 1994 in
sugarbushes and undisturbed stands. Most improvement 
in crown condition occurred in Quebec; tree condition 
in the Maritimes remained stable. There was a general

improvement in transparency between 1988 and the
present.

There were slightly higher, though not statistically
significant, levels of dieback in stands actively managed
for sap, when compared to natural stands. This effect may
be caused by the frequent incursions into sugarbushes,
which cause more stress on the trees in comparison 
to unmanaged stands. Stress may originate from soil
compaction, tree wounding, frequent light thinnings 
and tapping.

The 1994 data also reflect the longer-term trends.
Differences between sugarbushes and natural stands 
were largest in Quebec, but were not statistically
significant (Table 7). The winter of 1993–94 was
unusually cold and may have caused additional twig 
and branch mortality. The 1994 growing season was 
good, however, and recovery of trees was quick.

Experimental results indicate that an acute stress event 
is more likely to trigger decline than a light chronic 
stress such as ambient levels of pollution. It is therefore
especially necessary to monitor forest conditions to know
what has happened if we are to make conclusions on the
state of the health of our forests.

There was no relationship between levels of acidic 

deposition and crown dieback. There was a weak 

trend of higher transparency with increasing 

deposition, particularly for nitrates, so the possibility 

of an impact from pollutants cannot be eliminated. 

Other stresses, including drought, insect defoliation 

and soil properties all had a greater impact on crown 

condition.
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Table 7. Dieback and Transparency of Maples in Sugarbush and Natural Stands in 1994.

Dieback Dieback Transparency Transparency
Province Sugarbush Natural Sugarbush Natural

Ontario 6.3 +– 0.7 6.1 +– 1.0 17.3 +– 0.8 16.8 +– 1.1
Quebec 10.6 +– 1.5 7.9 +– 1.0 12.7 +– 0.5 10.8 +– 0.8
New Brunswick and 7.6 +– 1.0 7.1 +– 0.6 11.0 +– 0.9 10.8 +– 0.9
Nova Scotia



CHAPTER 5
Damage in
Nurseries, Seed
Orchards, Young
Stands and
Plantations

This chapter reports on nurseries and
seed orchards as well as young stands
and plantations. Such surveys are
undertaken in most regions. These
areas of forest management are
becoming increasingly significant and
their high value means that issues of
forest protection are becoming more
and more important. 

Nurseries and Seed Orchards
The FIDS examines nurseries to estimate losses and to
ensure that infested trees are not transported outside
quarantine areas or to planting sites. Although the reliance
on natural regeneration is increasing, planting stock is still
widely used in reforestation programs.

A wide variety of pest-related problems was detected at
Maritime forest nurseries in 1994. Most of the damage
was caused by overwintering injury and frost (Table 8).
The insects and diseases may appear insignificant but they
occurred in spite of intensive monitoring and control
measures.

Seed orchards are also monitored for pests that damage
seeds or cones directly, and those that feed on immature
cones. 

Insects caused noticeable damage at New Brunswick seed
orchards in 1994 (Table 9). No diseases were observed.

The program of nursery inspection is well advanced in
Quebec where work was done throughout the summer 
and covered 42 nurseries containing 1 041 seedlots and
217 million trees. A variety of damaging agents affected
many of these and caused the loss of over 3.5 million
trees (Table 10).

Warm, wet weather increased damage by Cylindrocladium
floridanum Sobers and Seymour, and Fusarium spp. on
large container seedlings of white spruce, black spruce,
red spruce and white pine. Scleroderris canker occurred 
at six nurseries affecting jack pine. Root rots caused by
Cylindrocarpon spp., Cylindrocladium floridanum Sobers
and Seymour, and Fusarium spp. also damaged more 
than two million trees at six nurseries. Species affected
included white spruce, red spruce, black spruce, Norway
spruce, tamarack, white pine and red pine. Another root
rot caused by Phytophthora sp. was identified for the 
first time on spruces at four nurseries. 

Substantial damage was also caused by root weevils
(Otiorhynchus ovatus [Linnaeus] and O. sulcatus
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[Fabricius]). The species affected were white spruce,
black spruce, red spruce, Norway spruce, red pine, yellow
birch and red oak. Abiotic damage from root freezing and
damage from rodents affected large numbers of trees at
nurseries (Table 10).

The Ontario FIDS carries out regular surveillance of six
provincial forest tree nurseries. A variety of insect and
disease agents were encountered at the three southern
Ontario nurseries where most damage occurred. At the
Orono tree nursery, the northern pine weevil (Pissodes
approximatus Hopkins) killed 100 grafted 2-year-old
white pine trees. A leaf anthracnose (Apiognomonia
errabunda [Roberge] Hoehnel) damaged red oak foliage, 
while another leaf disease (Marssonina tremulae [Lib.]
Klebahn) damaged hybrid poplar.

In the Kemptville nursery, the spruce spider mite damaged
white spruce and Norway spruce, and the white pine
needle midge (Resseliella pinifoliae [Felt]) defoliated
white pine. The most prevalent disease at the Kemptville
nursery was the downy mildew (Plasmopara viburni
Peck), which caused 100% foliar damage to highbush
cranberry seedlings. Leaf anthracnose (Apiognomonia
errabunda (Roberge) Hoehnel) damaged the foliage of 
red oak and bur oak seedlings.

At the St. Williams nursery, the strawberry root weevil
caused 10-25% mortality to white spruce, and leafhoppers
(species undetermined) damaged the foliage of red oak
seedlings.

A variety of insect and disease organisms were
encountered at the three northern Ontario nurseries, 
but damage in all cases was minimal. The fungi
Cylindrocarpon sp. and Fusarium sp. were associated
with 12% mortality of black spruce at the Swastika
nursery, and damaged red pine and jack pine at the
Dryden tree nursery. Frost damaged the buds on 38% 
of black spruce seedlings at the Swastika nursery.

In June 1994, pest surveys were conducted in Alberta, 
and Saskatchewan on nursery stock, seed orchards and
shelterbelts. In Saskatchewan, a springtail (Bourletiella
sp.) occurred at high population levels in the Big River
Forest tree nursery. Four other insect species damaged
trees: a woolly aphid (Mindarus obliquus [Cholodkovsky]),
a cranefly (Tipula sp.), aphids (Cinara sp.) and strawberry
root weevil.

In seed orchards, the white pine weevil killed terminals 
of white spruce and Norway spruce. Spruce gall adelgid
and pale spruce gall adelgid, (Adelges strobilobius
Kaltenbach) were common on several white spruce. 
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Table 8. Problems at Maritime Nurseries in 1994.

Problem Hosts Remarks

Cinara spp. Scots pine Eggs on foliage.
Conifer aphids

Curculionidae Norway spruce Light girdling damage on 2-0 container stock.
Weevils

Botrytis cinerea Pers.:Fr. Norway spruce On suppressed lower foliage of 2-0 
Gray mold container stock.

Thelephora terrestris Black spruce Trace levels at one nursery
Ehrh. ex Fr.
Smothering fungus

Frost damage Black spruce, white spruce Trace or light damage throughout 
New Brunswick, widespread in Nova Scotia 
and Prince Edward Island. Serious damage to 
newly outplanted 2-0 black spruce and white 
spruce container stock. Caused root and stem 
mortality at several plantations in May. 

Heat lesions Black spruce, red spruce Stem lesions on 15% of black spruce and 5% of 
red spruce 1-0 container stock in a Nova Scotia 
greenhouse.

Overwintering injury Black spruce Loss of 1.5 million container seedlings at one 
nursery in New Brunswick.



Scots pine was damaged by the yellow-bellied sapsucker
(Sphyrapicus varius varius L.), porcupine (Erethizon
dorsatum Cuvier) and western gall rust.

At the Pine Ridge Forest Nursery in Alberta, pests
included woolly aphid, tarnished plant bug (Lygus
lineolaris Palisot de Beauvois), a bug (Geocoris bullatus
Say), three cranefly species (Nephrotoma ferruginea
Fabricius, N. occipitalis [Loew] and N. sodalis [Loew]) 
and strawberry root weevils. Most of these pests were
observed at low population levels.

In the seed orchards, the two most damaging pests 
were the aphid Cinara laricifex (Fitch) and spruce gall
adelgid, both on tamarack. Other pests observed included
white pine weevil on white spruce and lodgepole pine; 

spruce spider mite, spruce gall adelgid and pale spruce
gall adelgid on white spruce; and western gall rust and
northern pitch twig moth on Scots pine and jack pine.

In British Columbia, losses of seedlings were exacerbated
by a hot, dry late spring and summer. Losses of seedlings
were caused by several diseases including larch needle
cast (Meria laricis Vuill.), a shoot disease (Sirococcus
strobilinus Preuss), Keithia leaf blight (Keithia thujina
[Durand]) on western red cedar, gray mold (Botrytis
cinerea Pers.:Fr.), seedling root rots (Fusarium sp.,
Cylindrocarpon sp., Pythium sp.) and a storage mold
(Septonema sp.).
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Table 9. Insect Damage at New Brunswick Seed Orchards in 1994.

Problem Hosts Remarks

Cephalcia spp. Black spruce, Norway spruce, Infested 75% of black spruce, 10% of Norway 
Webspinning sawflies white spruce spruce and 20% of white spruce in a seed 

orchard at Parkindale, Albert County, New 
Brunswick.

Gilpinia hercyniae (Hartig) Red spruce, white spruce Found in central and southeastern New 
European spruce sawfly Brunswick. Caused trace defoliation at a seed 

orchard in Parkindale, Albert County but with no
visible damage. Low numbers in Nova Scotia 
and Prince Edward Island.

Strobilomyia laricis Michelsen Larch At a seed orchard in Queensbury, York County, 
and Strobilomyia New Brunswick, 43% of cones were damaged, 
neanthracina Michelsen mostly by S. laricis.
Larch cone maggots

Table 10. Summary of Nursery Losses in Quebec by Cause in 1994.

Number of 
Cause Organism Seedlings Lost

Shoot blight Cylindrocladium floridanum Sobers and Seymour, Fusarium spp. 68 000

Scleroderris canker Gremmeniella abietina (Lagerb.) Morelet 176 000

Root rot Cylindrocarpon spp., Cylindrocladium floridanum Sobers >2 000 000
and Seymour, Fusarium spp.

Root weevils Otiorynchus ovatus (Linnaeus), O. sulcatus (Fabricius) 82 000

Rodents – 250 000

Root freezing – 1 100 000



Young Stands and Plantations
These surveys are done to assess damage in plantations
and stands that have been intensively managed as, for
example, with pre-commercial thinnings. It is necessary 
to protect the investment in these forests because they
form an important part of the economic base of the forest
industry. Some of the pests occurring in these stands 
are also described elsewhere in the report.

In the Maritime provinces, field assessments were carried
out in cooperation with the New Brunswick Department
of Natural Resources and Energy, J.D. Irving Limited 
and the Nova Scotia Department of Natural Resources.
Identification of organisms and data summaries were 
done by FIDS. There were 98 plantations and 4 thinned
stands assessed in New Brunswick, 42 plantations in 
Nova Scotia, and 2 in Prince Edward Island, mostly single
species of pine or spruce.

Nearly all of the trees (97%) were healthy; however, 
at least some trees were severely affected at 25% of the
plantations. At one jack pine stand, trees were found with
moderate or severe damage caused by a bark beetle
(Conophthorus sp.) and by an unidentified agent causing
forked stems.

In Quebec, insect and disease survey personnel of the
Quebec Ministry of Natural Resources visited 505 spruce
plantations and 429 pine plantations in 1994, and sampled
over 20 000 ha.

The major insect pest in Quebec, the white pine weevil 

(Pissodes strobi [Peck]), was found at 30% of spruce 

and 17% of pine plantations.

These levels are similar to those observed in 1993.
However, the situation varies greatly according to the
region and the host species. Norway spruce plantations
were most affected in central Quebec, with 10 to 13% of
the trees infested. In the Lower St. Lawrence and Gaspé
regions, about 30% of the plantations were affected but
only 2% of the trees. Some 10% of the plantation white
spruces were affected in the Abitibi-Temiscamingue
region, but only about 1% or less elsewhere in the
province. The insect was generally found at over 50% 
of the plantations, with infection levels of up to 9.5% of
the trees in central Quebec.

The European spruce sawfly (Gilpinia hercyniae [Hartig])
was detected at 42% of white spruce plantations and 54%
of Norway spruce plantations, the latter being a significant
increase from the 31% of last year. Damage was generally

light and occurred mainly in the Lower St. Lawrence and
Gaspé regions. The northern pitch twig moth (Petrova
albicapitana [Busck]) caused trace to moderate damage at
26% of the jack pine plantations visited and was located
mainly in the Mauricie and Saguenay-Lac-Saint-Jean
regions. In the lower St. Lawrence and Gaspé regions, the
spruce budmoth (Zeiraphera canadensis Mutuura and
Freeman) occurred on 33% of the white spruce plantations
causing light damage, as in 1993. The yellowheaded
spruce sawfly (Pikonema alaskensis Rohwer) also 
was found at low levels on some spruce plantations 
in these regions.

The main disease encountered was Scleroderris canker
(Gremmeniella abietina [Lagerb.] Morelet). It was found
at 22% of the jack pine plantations and affected 3% of the
trees. The disease was also present at 24% of the red pine
plantations, affecting 2% of the trees. In both cases, the
proportion of infected plantations was significantly higher
in the lower St. Lawrence and Gaspé regions. White pine
blister rust (Cronartium ribicola J.C. Fischer) was present
at 80% of the white pine plantations, affecting 6.4% of the
trees. The western gall rust (Endocronartium harknessii
[J.P. Moore] Y. Hiratsuka) was found provincewide at
46% of the jack pine plantations, but on less than 1% of
the trees.

In Ontario, infestations of pine false webworm occurred 
at semimature red pine and white pine plantations. Two
years of severe defoliation have caused trees in these
plantations to deteriorate badly and many trees have 
been salvaged. 

Pine shoot beetle (Tomicus piniperda Linnaeus) continued
to be monitored, with little change in the status of this
introduced pest since its initial discovery in 1993. An
adult trapping program by Agriculture and Agri-Food
Canada caught pine shoot beetles at two new locations:
one in Dufferin County and one in Brant County. These
two counties are now added to the quarantine zone which
includes most of southern Ontario.

White pine weevil was found widely in southern Ontario,
where eastern white pine was the species most heavily
damaged, although jack pine and white spruce at other
locations were also damaged. Some damage caused by 
the yellowheaded spruce sawfly and the redheaded pine
sawfly was also observed.

Armillaria root rot (Armillaria ostoyae [Romagnesi]
Herink) occurs on coniferous and deciduous hosts but is
most conspicuous in young conifer stands and plantations.
Although annual mortality is usually low, cumulative
losses can be significant. The disease was observed
throughout Ontario, but infection levels were usually 
less than 2%. Pockets of Armillaria-caused mortality were
discovered at a number of older red pine plantations in
southern Ontario and on jack pine in central Ontario.
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Another common forest disease, white pine blister 

rust, can be a serious problem at young white pine 

plantations and natural regeneration. The heaviest 

infection was at a white pine plantation near Parry 

Sound, where approximately 75% of the trees were 

infected, many with stem cankers.

Other infection centres were reported mainly in the
southern and northeastern part of the province, with
infection levels ranging from 1 to 12%.

Young coniferous stands were surveyed for insects,
diseases and other damaging agents in Saskatchewan and
Alberta. Ninety-eight percent and 93% respectively of the
trees were healthy. These results are comparable to those
from previous years. In Saskatchewan, western gall rust,
northern pitch twig moth (Petrova albicapitana [Busck])
and lodgepole terminal weevil (Pissodes terminalis
G.R. Hopping) occurred on jack pine. No pests or damage
agents were observed on black spruce or white spruce.
Animal browse damage and Armillaria root rot were also
present. Over the last three years trees were generally
healthy, with few pests at low incidences. In a few stands,
pests caused growth loss and mortality. Improper planting
resulting in J-root deformation was also a common
problem in many coniferous plantations.

In Alberta, damage to young stands was caused by western
gall rust and a pine needle cast (Lophodermella concolor
[Dearn.] Darker) on lodgepole pine; spruce gall adelgid 
on white spruce; and Warren’s rootcollar weevil, pine
engraver and Armillaria root rot on lodgepole pine.
Animal browse also caused some damage. 

The survey of major pests and environmentally related
problems and their impact on young stands continued in
British Columbia in 1994. A total of 36 665 trees were
examined at 252 young natural and planted stands by
FIDS, in cooperation with the British Columbia Ministry
of Forests and private sector land managers. There was
little or no discoloration of seedlings of young conifers
caused by climatic factors such as winter drying and 
frost as in 1993.

A variety of species were examined: Engelmann spruce
(34% of the stands), lodgepole pine (31%), true firs (15%),
Douglas-fir (11%) and hemlock (7%). About 61% of 
the stands were healthy or contained minor pests. In the
remainder, 11% contained pests which caused losses to 

current growth potential and 28% contained pests which
caused significant damage, although usually less than 10%
of the trees incurred growth loss or mortality sufficient to
cause understocking. Overall, 64% of the trees were pest-
free. Damaging pests included root diseases, spruce and
pine terminal weevils, pine root collar weevil and stem
rust cankers on pine. Less significant but widespread
damage was caused by the effects of pine needle cast,
feeding by mammals, climatic damage and natural
thinning.

Mortality of young conifers was caused by root diseases,
mainly Armillaria root rot, Phellinus root rot (Phellinus
weirii [Murrill] R. L. Gilbertson) and Inonotus root disease
(Inonotus tomentosus [Fr.:Fr.] S. Teng). Mortality of new
spruce terminals caused by terminal weevil (Pissodes
strobi [Peck]) averaged 25% in the plantations surveyed. 

New attacks by lodgepole terminal weevil averaged 3% 
in 14% of the lodgepole pine plantations. Warren’s root
collar weevil infested and killed an average of 4% of the
immature lodgepole pine at 11% of the pine plantations.

Stem and branch diseases were common in pine
plantations. These included blister rusts (Cronartium spp.)
and western gall rust, which infected stems of lodgepole
pine. Half of the western white pine surveyed were
infected by white pine blister rust. Atropellis stem cankers
(Atropellis spp.) infected lodgepole pine. Larch stands
were infected by dwarf mistletoe (Arceuthobium laricis
[Piper] St. John). Post-harvest removal of mistletoe-
infected trees in recent years has reduced the threat of
infection in the next generation of forests significantly.
The most common and chronic pest of Douglas-fir
throughout much of its range was the Cooley spruce 
gall adelgid (Adelges cooleyi [Gillette]).

Foliar diseases infected and discolored new and 
older needles on pines. Diseases included needle cast
(Lophodermella concolor [Dearn.] Darker) and fir-
fireweed rust (Pucciniastrum epilobii Otth.). Stem cankers
of Comandra blister rust (Cronartium comandrae Peck)
and stalactiform blister rust (C. coleosporioides Arthur)
infected about 4% of the lodgepole pine.

There was no new climatic damage caused by frost, snow,
ice and cold winds in 1994. However, cumulative damage
from previous years has resulted in multiple tops and
bushy form on Siberian larch, lodgepole pine and Norway
spruce. Browsing on stems and branches of a variety 
of conifers occurred in a quarter of the surveyed stands.
Most was caused by deer, elk, moose, bear, porcupine,
squirrels, cattle and hares. Overall stocking levels were
not significantly reduced.

30 Forest Insect and Disease Conditions in Canada 1994 



SELECT
BIBLIOGRAPHY

The following publications have 
been produced by the FIDS staff and
researchers working in related fields.
Most of these reports have been
published in 1994, although some 
were published earlier but were not
listed in previous forest insect and
disease condition reports. A few were
published in 1995 and are included 
for their topicality.

Newfoundland and Labrador

Hudak, J., D.S. O’Brien, L. Olford, D.M. Stone, W.J.
Sutton, K.E. Pardy and G.C. Carew. 1994. Forest insect
and disease conditions in Newfoundland and Labrador 
in 1994. Natural Resources Canada, Canadian Forest
Service, Newfoundland and Labrador Region, St. John’s,
NF. Information report N-X- (in press). 

Hudak, J., K.E. Pardy, G.C. Carew, L. Olford,
D.S.O’Brien, D.M. Stone and W.J. Sutton. 1994. Forest
insect and disease conditions in Newfoundland and
Labrador in 1994. Report to the 22nd Annual Forest 
Pest Control Forum, Ottawa, 14-17 November 1994.
Natural Resources Canada, Canadian Forest Service,
Newfoundland and Labrador Region, St. John’s, NF. 

Hudak, J., K.E. Pardy, G.C. Carew, L. Olford, 
D.S. O’Brien, D.M. Stone and W.J. Sutton. 1994. Forest
insect and disease conditions in Newfoundland and
Labrador in 1994. Mid-season report. Natural Resources
Canada, Canadian Forest Service, Newfoundland and
Labrador Region, St. John’s, NF. Woody Points 23(1): 3-6.

West, R.J., P.L. Dickson, F.W. Quednau, K.P. Lim and 
K. Hiscock. 1994. Establishment of Olesicampe geniculatae
(Hymenoptera: Ichneumonidae) to control the mountain
ash sawfly, Pristiphora geniculata (Hymenoptera:
Tenthredinidae), in Newfoundland. Canadian
Entomologist 126(1): 7-11.

Forest Insect and Disease Conditions in Canada 1994 31



Maritimes

Cormier, J.R. 1994. Forest insects and diseases in
Roosevelt Campobello International Park in 1993.
Canadian Forest Service, Maritimes Region. Technical
Note No. 294.

Cox, R. M. and L.P. Magasi. 1994. Atmostpheric
variables and the condition of Fundy white birches. 
Pages 34-37 in: Proceedings of a workshop on ecological
monitoring and research in the coastal environment 
of the Atlantic Maritime Ecozone, Huntsman Marine
Laboratory, St. Andrews, New Brunswick, 9-11 March
1994. Environment Canada, Atlantic Region. Occasional
Report No. 4.

Hurley, J.E. 1992. Forest pest monitoring systems in 
the Maritimes in the 1990s. Canadian Journal of Plant
Science 72: 976 (Abstract).

Hurley, J.E. 1994. Highlights of forest pest conditions in
the Maritimes at the end of July 1994. Canadian Forest
Service, Maritimes Region. Technical Note No. 302.

Hurley, J.E. 1994. Highlights of forest pest conditions in
the Maritimes at the end of June 1994. Canadian Forest
Service, Maritimes Region. Technical Note No. 299.

Hurley, J.E. and A.W. MacKay. 1994. Highlights of 
forest pest conditions in the Maritimes in mid-June 1994.
Canadian Forest Service, Maritimes Region. Technical
Note No. 297. 

Jones, A.M. and L.P. Magasi. 1994. Plantation pest
assessment surveys in New Brunswick in 1993. Canadian
Forest Service, Maritimes Region. Technical Note No. 300.

Jones, A.M. and L.P. Magasi. 1994. Plantation pest
assessment surveys in Nova Scotia in 1993. Canadian
Forest Service, Maritimes Region. Technical Note No. 301.

Lemieux, G.R. 1994. Forest insects and diseases in
Kouchibouguac National Park in 1993. Canadian Forest
Service, Maritimes Region. Technical Note No. 295.

MacKay, A.W. 1994. Forest insects and diseases in Prince
Edward Island National Park in 1993. Canadian Forest
Service, Maritimes Region. Technical Note No. 291.

MacKay, A.W. and J.E. Hurley. 1994. Highlights of forest
pest conditions in the Maritimes to mid-September 1994.
Canadian Forest Service, Maritimes Region. Technical
Note No. 303.

Magasi, L.P. 1994. Monitoring forest health — Canada’s
ARNEWS program in the Maritimes. Proceedings 
of a workshop on the Kejimkujik Watershed Studies:
Monitoring and research five years after “Kejimkujik
‘88,” Kejimkujik National Park, NS, 20-21 October 1993.
Environment Canada, Atlantic Region. Occasional Report
No. 3 (Abstract).

Magasi, L.P. and J.E. Hurley, editors. 1994. Forest pest
conditions in the Maritimes in 1993. Canadian Forest
Service, Maritimes Region. Information Report M-X-188.

Magasi, L.P., B.A. Pendrel and J.E. Hurley. 1994. Forest
health monitoring in the Maritimes in 1993. Canadian
Forest Service, Maritimes Region. Information Report 
M-X-192.

Meikle, O.A. and J.E. Hurley. 1994. Forest insects and
diseases in Fundy National Park in 1993. Canadian Forest
Service, Maritimes Region. Technical Note No. 296.

Pendrel, B.A. 1992. Managing the seedling debarking
weevil in the Maritimes. Canadian Journal of Plant
Science 72: 997 (Abstract).

Pendrel, B.A., D.E. Doucette and R.A. Simpson. 1994.
Monitoring forest pests with pheromone traps: Maritimes
Report — 1993. Canadian Forest Service, Maritimes
Region. Technical Note No. 298.

Sweeney, J.D. and J.J. Turgeon. 1994. Life cycle and
phenology of a cone maggot, Strobilomyia appalachensis
Michelsen (Diptera: Anthomyiidae), on black spruce
(Picea mariana [Mill.] B.S.P.), in eastern Canada.
Canadian Entomologist 126: 49-59.

Walsh, T.J. 1994. Forest insects and diseases in
Kejimkujik National Park in 1993. Canadian Forest
Service, Maritimes Region. Technical Note No. 293.

Quebec

Beauce, E., M. Hamel and R. Lavallée. 1994. Feeding 
and oviposition interspecific preferences of adult white
pine weevil (Coleoptera: Curculionidae) in Quebec.
Environmental Entomology 23: 923-929. 

Bernier, L., R.C. Hamelin and G.B. Ouellette. 1994.
Comparison of ribosomal DNA length and restriction site
polymorphisms in Gremmeniella and Ascocalyx isolates.
Applied and Environmental Microbiology 60: 1279-1286.

Bertrand, A., G. Robitaille, P. Nadeau and R. Boutin.
1994. Effects of soil freezing and drought stress on
abscisic acid content of sugar maple sap and leaves. 
Tree Physiology 14: 413-425.

32 Forest Insect and Disease Conditions in Canada 1994 



Bigras, F.J. and S. Calmé. 1994. Viability tests for
estimating root cold tolerance of black spruce seedlings.
Canadian Journal of Forest Research 24: 1039-1048.

Calmé, S., F.J. Bigras, H.A. Margolis and C. Hébert.
1994. Frost tolerance and dormancy of overwintered first-
year yellow birch, red oak and sugar maple seedlings
grown in containers. Tree Physiology 14: 1313-1325.

Chamberland, H., L. Bernier, K. Dewar, J.-G. Lafontaine
and G.B. Ouellette. 1994. Nuclear studies of Ophiostoma
ulmi: Use of pulse field electrophoresis, confocal
microscopy and molecular probes. Proceedings of the 5th
International Mycological Congress, 14-21 August 1994,
Vancouver, BC.

Cusson, M., S.S. Tobe and J.N. McNeil. 1994. Juvenile
hormones: Their role in the regulation of the pheromonal
communication system of the armyworm moth, Pseudaletia
unipuncta. Archives of Insect Biochemistry and
Physiology 25: 329-345.

Cusson, M., C.G. Yu, K. Carruthers, G.R. Wyatt, S.S. Tobe
and J.N. McNeil. 1994. Regulation of vitellogenin
production in armyworm moths, Pseudaletia unipuncta.
Journal of Insect Physiology 40(2): 129-136.

Delisle, J. and M. Hardy. 1994. Effects of larval food
quality on Christoneura fumiferana reproductive biology.
Page 27 in: Proceedings of the joint annual meeting of 
the Entomological Societies of Canada and of Manitoba,
15-19 October 1994, Winnipeg, MB.

Delisle, J. and L. Royer. 1994. Changes in the pheromone
titre of obliquebanded leafroller (Choristoneura rosaceana)
virgin females as a function of time of day, age and
temperature. Journal of Chemical Ecology 20(1): 45-69.

Delisle, J., N. de Lima and R.C. West. 1994. Intersexes 
in the geometrid Lambdina fiscellaria fiscellaria (Guen.).
Page 27 in: Proceedings of the joint annual meeting of 
the Entomological Societies of Canada and of Manitoba,
15-19 October 1994, Winnipeg, MB.

DesRochers, P. et G.B. Ouellette. 1994. Phaeotheca
dimorphospora sp. nov. : description et caractéristiques
culturales. Canadian Journal of Botany 72: 808-817.

DesRochers, P. 1994. Dispositif national d’alerte rapide
aux pluies acides. Pages 27-28 in: Insectes et maladies 
des arbres, Québec 1993. Ressources naturelles Québec et
Ressources naturelles Canada. 40 p.

Hamelin, R.C., R.L. Doudrick and W.L. Nance. 1994.
Genetic variability in Cronartium quercuum f. sp.
fusiforme on loblolly pines in the southern United States.
Current Genetics 26(4): 359-363.

Hamelin, R.C., N. Lecours, P. Hansson, M. Hellgren 
and G. Laflamme. 1994. Molecular epidemiology of
Gremmeniella abietina. Phytopathology 84(11): 1391
(Abstract).

Hamelin, R.C., L. Shain, R.S. Ferriss and B.A. Thielges.
1994. Prediction of poplar leaf rust epidemics from a leaf
disk assay. Canadian Journal of Forest Research 24:
2085-2088.

Hébert, C. 1994. Les insectes : les grands oubliés du
discours sur la biodiversité. Le naturaliste canadien
119(1): 38-40.

Lachance, D. 1994. Le chancre eutypelléen de l’érable.
Service canadien des forêts, Région du Québec, Sainte-
Foy, QC. Feuillet information CFL-8, (édition révisée). 
9 p.

Lachance, D. 1994. Eutypella canker of maple. Canadian
Forest Service, Quebec Region, Sainte-Foy, QC.
Information leaflet CFL-8, (revised edition). 9 p.

Lachance, D. et J. P. Bérubé. 1994. Projet nord-américain
sur le dépérissement des érablières. Pages 28-30 in :
Insectes et maladies des arbres, Québec 1993. Service
canadien des forêts, Région du Québec, Direction de 
la conservation des forêts, Québec, QC. 40 p.

Laflamme, G. 1994. La maladie du rond causée par
Heterobasidion annosum. Ressources naturelles Canada,
Service canadien des forêts, Sainte-Foy, QC. Feuillet
d’information CFL-27. 13 p.

Laflamme, G. 1994. Annosus root rot caused by
Heterobasidion annosum. Natural Resources Canada,
Canadian Forest Service, Sainte-Foy, QC. Information
leaflet CFL-27. 13 p.

Larochelle, F., R. Lavallée, G. Daoust et A. Plourde.
1994. Utilisation du charançon du pin blanc dans le
processus de sélection de l’épinette de Norvège. In:
Proceedings of the 24th meeting and activity reports of 
the Canadian Tree Improvement Association, Fredericton,
NB, 15-19 August 1993. 154 p.

Lavallée, R., P.J. Albert and Y. Mauffette. 1994.
Influence of white pine watering regimes on feeding
preferences of spring and fall adults of the white pine
weevil, Pissodes strobi Peck. Journal of Chemical
Ecology 20: 831-847.

McNeil, J.N., M. Cusson and J. Delisle. 1994. Migration
in moths: A physiologically coordinated happening or 
just casting one’s fate to the wind? Pages 1000-1010 in:
A.R. Maarouf, N.N. Barthakur and W. O. Haufe, editors.
Proceedings of the 13th International Congress of
Biometeorology, Calgary, AB, 12-18 September 1993,
Part II, Volume 3.

Forest Insect and Disease Conditions in Canada 1994 33



McNeil, J.N., M. Cusson, J. Delisle and S.S. Tobe. 
1994. Hormonal control of sexual behavior in moths that
migrate in response to predictable or unpredictable habitat
deterioration. Pages 464-468 in: K.G. Davey, R.E. Peter
and S.S. Tobe, editors. Perspectives in Comparative
Endocrinology. National Research Council of Canada,
Ottawa, ON.

Millers, I., D.C. Allen, D. Lachance and R. Cymbala. 
June 1994. Maple crowns in good condition in 1993.
United States Department of Agriculture Forest Service,
Northeastern Area, State and Private Forestry. Leaflet
NA-TP-03-94.

Millers, I., D.C. Allen, D. Lachance et R. Cymbala.
Décembre 1994. Les cimes de l’érable à sucre sont en 
bon état en 1993. Service canadien des forêts, Région 
du Québec. Dépliant, 10 p.

Nicole, M., K. Ruel and G.B. Ouellette. 1994. Fine
morphology of fungal structures involved in host wall
alteration. Pages 13-30 in: P. Orlando and G.B. Ouellette,
editors. Host wall alterations by parasitic fungi. APS
Press, St.Paul, MN. 

Quednau, F.W. 1994. Taxonomic notes of the genus
Neosymydobius Baker with description of five new
species (Homoptera: Aphididae). Canadian Entomologist
126: 1443-1458.

Quednau, F.W. et G. Remaudière. 1994. Le genre sud-
américain Neuquenaphis E.E. Blanchard, description de
deux nouvelles espèces et définition de nouvelles sous-
familles d’Aphididae (Homoptera). Bulletin de la société
entomologique de France 99(4) : 365-384.

Quednau, F.W. et G. Remaudière. 1994. Le genre
Myzocallis Passerini, 1860 : Classification mondiale des
sous-genres et nouvelles espèces paléarctiques. Canadian
Entomologist 126: 303-326.

Régnière, J. and P. Bolstad. 1994. Statistical simulation of
daily air temperature patterns in eastern North America to
forecast events in insect pest management. Environmental
Entomology 23: 1368-1380.

Retnakaran, A. and L. Lobin. 1994. New observations on
adult behavior of the white pine weevil and implications
on control with diflubenzuron. In: Proceedings of a 
white pine weewil workshop, 19-21 January 1994,
Vancouver, BC.

Rioux, D. and A.R. Biggs. 1994. Cell wall changes in host
and non-host systems: Microscopic aspects. In: O. Petrini
and G.B. Ouellette, editors. Host wall alteration by
parasitic fungi. APS Press. St. Paul, MN. 

Stewart, J.D. and P.Y. Bernier. 1994. An inexpensive
system for controlling CO2 concentration while working
in enclosed environments. HortScience 29(6): 700.

Trudel, R., R. Lavallée, R. Beauce, J. Cabana and 
C. Guertin. 1994. Variations in ground white pine bark
concentration in artificial diet in relation to egg laying,
feeding and mortality of Pissodes strobi (Coleoptera:
Curculionidae). Journal of Economic Entomology 87: 
96-100.

Ontario

Biggs, W.D., D.C. Constable, A.J. Keizer and P.M. Bolan.
1994. Results of forest insect and disease surveys in the
northwest region of Ontario, 1993. Natural Resources
Canada, Canadian Forest Service, Ontario Region, 
Sault Ste. Marie, ON. Information Report O-X-435. 
21 p. + appendices.

Evans, H.J., G. Jones, T. Bouwmeester, S.G. Payne and
W.A. Ingram. 1994. Results of forest insect and disease
surveys in the central region of Ontario, 1993. Natural
Resources Canada, Canadian Forest Service, Ontario
Region, Sault Ste. Marie, ON. Information Report 
O-X-438. 41 p. + appendices.

Fournier, R.E., I.K. Morrison and A.A. Hopkin. 1994.
Short-range variability of soil chemistry in three acid soils
in Ontario, Canada. Communications in Soil Science and
Plant Analysis 25(17 & 18): 3069-3082.

Gross, H.L. and J.H. Meating. 1994. Impact of the 
1982-1986 jack pine budworm infestation on jack pine 
in northeastern Ontario. Natural Resources Canada,
Canadian Forest Service, Ontario Region, Sault 
Ste. Marie, ON. Information Report O-X-431. 
23 p. + appendices.

Hopkin, A.A. 1994. Pest damage to seed orchard trees. 
In: J.J. Turgeon and P. DeGroot, editors. Biology, damage
and management of seed orchard pests. Natural Resources
Canada, Canadian Forest Service, Forest Pest
Management Institute, Sault Ste. Marie, ON. Information
Report FPM-X-89.

Hopkin, A.A. and D.W. McKenney. 1995. The
distribution and significance of Scleroderris disease in
Ontario. Northern Ontario Development Agreement
(NODA)/NFP Technical Report TR-7. 12 p.

Hopkin, A.A. and T. Dumond. 1994. Sugar maple health
shows general improvement in Ontario. Natural Resources
Canada, Canadian Forest Service, Ontario Region, Sault
Ste. Marie, ON. Frontline Technical Note 17. 4 p.

Hopkin, A.A. and G.M. Howse. 1994. Pest damage to
Ontario seed orchards: Results of FIDS seed orchard
surveys 1990-1992. Natural Resources Canada, Canadian
Forest Service, Ontario Region, Sault Ste. Marie, ON.
Information Report O-X-440. 15 p.

34 Forest Insect and Disease Conditions in Canada 1994 



Howse, G.M. and M.J. Applejohn. 1994. Forest Insect and
Disease Conditions in Ontario, 1994. Natural Resources
Canada, Canadian Forest Service, Ontario Region, Sault
Ste. Marie, ON. Survey Bulletins: Spring (3 p.), summer
(15 p.) and fall (13 p.) issues.

Ingram, W.A., H. Broderson, B.E. Smith, H.J. Evans 
and A. Keizer. 1994. Results of forest insect and disease
surveys in the northeast region of Ontario. Natural
Resources Canada, Canadian Forest Service, Ontario
Region, Sault Ste. Marie, ON. Information Report 
O-X-436. 22 p.+ appendices.

Lyons, B.D. 1994. Development of the arboreal stages 
of the pine false webworm (Hymenoptera: Pamphiliidae).
Environmental Entomology 23(4): 846-854.

Myren, D.T., C.N. Davis and W.E. Britnell. 1994.
Revised and expanded names and authors for fungi at the
Great Lakes Forestry Centre. Natural Resources Canada,
Canadian Forest Service, Ontario Region, Sault Ste.
Marie, ON. Information Report O-X-419. 61 p.

Nealis, V.G. and P.V. Lomic. 1994. Host-plant influence
on the population ecology of the jack pine budworm,
Choristoneura pinus (Lepidoptera: Tortricidae).
Ecological Entomology 19: 367-373.

Nystrom, K.L. and P.D. Syme. 1994. Pear thrips,
Taeniothrips inconsequens (Uzel) (Thysanoptera:
Thripidae), on sugar maple in Ontario. Proceedings 
of the Entomological Society of Ontario 125: 19-28.

Nystrom, K.L. and W.E. Britnell. 1994. Insects and mites
associated with Ontario forests: Classification, common
names, main hosts and importance. Natural Resources
Canada, Canadian Forest Service, Ontario Region, Sault
Ste. Marie, ON. Information Report O-X-439. 136 p.

Richards, W. 1994. Nonsporulation in the Dutch elm
disease fungus Ophiostoma ulmi: evidence for control by
a single nuclear gene. Canadian Journal of Botany 72:
461-467.

Richards, W.C. 1994. Cerato-ulmin: A wilt toxin of 
Dutch elm disease. Natural Resources Canada, Canadian
Forest Service, Ontario Region, Sault Ste. Marie, ON.
Information Report O-X-432. 37 p.

Richards, W.C. 1994. An enzyme system to liberate spore
and mycelial protoplasts from a dimorphic fungal plant
pathogen, Ophiostoma ulmi (Buism.) Nannf. Physiological
and Molecular Plant Pathology 44: 311-319.

Sajan, R.J., E.J. Czerwinski and S. Melbourne. 1994.
Results of forest insect and disease surveys in the southern
region of Ontario, 1993. Natural Resources Canada,
Canadian Forest Service, Ontario Region, Sault Ste.
Marie, ON. Information Report O-X-437. 40 p.

Sanders, C.J. 1993. Non-target Lepidoptera captured in
traps baited with spruce budworm pheromone in Ontario.
Canadian Entomologist 125: 1067-1076.

Yaguchi, M., M. Pusztai-Carey, C. Roy, W.K. Surewicz,
P.R. Carey, K.J. Stevenson, W.C. Richards and S. Takai.
1993. Amino acid sequence and spectroscopic studies of
Dutch elm disease toxin, cerato-ulmin. Pages 152-170
(Vol. 12) in: M.B. Sticklen and J.L. Sherald, editors.
Dutch Elm Disease Research.

Zhang, P.G., A.A. Hopkin and J.C. Sutton. 1994.
Population dynamics of Gliocladium roseum on black
spruce seedlings in relation to biocontrol of Botrytis
cinerea in container-grown black spruce seedlings.
Phytopathology 84: 550.

Zhang, P.G., J.C. Sutton, B. He and A.A. Hopkin. 1994.
Low light intensity predisposes black spruce to infection
by Botrytis cinerea. Canadian Journal of Plant Pathology
17: 13-18.

Zhang, P.G., J.C. Sutton and A.A. Hopkin. 1994.
Evaluation of microorganisms for biocontrol of Botrytis
cinerea in container-grown black spruce seedlings.
Canadian Journal of Forest Research 24: 1312-1316.

Zhang, P.G., A.A. Hopkin and J.C. Sutton. 1994.
Environmental factors predispose container-grown 
conifer seedlings to gray mold. Natural Resources
Canada, Canadian Forest Service, Ontario Region, 
Sault Ste. Marie, ON. NODA Note No. 5. 3 p.

Petawawa National Forestry
Institute

Carroll, A.L., J. Hudak, J.P. Meades, J.M. Power, 
T. Gillis, P.J. McNamee, C.H.R. Wedeles and G.D.
Sutherland. 1995. EHLDSS - A decision support system
for management of the eastern hemlock looper. In: 
J.M. Power, M. Strome and T.C. Daniel, compilers/editors.
Proceedings of the Decision Support – 2001 Conference,
Toronto, ON, 12-16 September 1994. American Society
of Photogrammetry and Remote Sensing, Bethesda, MD.

D’Eon, S.P., L.P. Magasi, D. Lachance and P. DesRochers.
1994. ARNEWS: Canada’s national forest health
monitoring plot network. Manual on plot establishment
and monitoring. Natural Resources Canada, Canadian
Forest Service, Petawawa National Forest Institute,
Information Report PI-X-117. 104 p.

Fogal, W.H., S.M. Lopushanski, H.O. Schooley and 
D.A. Winston. 1993. Reproductive development and
insect damage on white and black spruce seed trees
treated with ammonium nitrate and carbofuran. Canadian
Journal of Forest Research 23(9): 1786-1792.

Forest Insect and Disease Conditions in Canada 1994 35



Gillis, T. and J.M. Power. 1994. Preliminary frameworks
for decision support systems. In: J.M. Power, M. Strome
and T.C. Daniel, compilers and editors. Proceedings of 
the Decision Support – 2001 Conference, Toronto, ON,
12-16 September 1994. ASPRS, Bethesda, MD. 

Porter, K.B., D.A. MacLean, T. Gillis and J.M. Power. 1994.
FOKIS: A framework for pest and forest management
decision-support systems. Pages 480-491 in: Proceedings
of the 14th annual Environmental Systems Research
Institute user conference, May 1994, Palm Springs, CA.
ISBN 1-879102-20X.

Power, J.M. and H. Saarenmaa. 1995. Object-oriented
modelling and GIS integration of a decision support
system for the management of eastern hemlock looper in
Newfoundland. AAAI-93 workshop on AI in agriculture,
natural resources, and environmental sciences, 11-16 July
1993, Washington, DC. Computers and Electronics in
Agriculture 12(1995): 1-18.

Power, J.M. and T. Gillis. 1995. Decision support tools
for jack pine budworm management — progress and
plans. In: Proceedings of the jack pine budworm
symposium, 24-26 January 1994, Winnipeg, MB. Natural
Resources Canada, Canadian Forest Service, Northwest
Region. Information Report. 

Power, J.M. 1995. Decision making issues and directions
for decision support systems in natural resources and
environmental management: A summary of the Decision
Support – 2001 Conference. In: J.M. Power, M. Strome
and T.C. Daniel, compilers and editors. Proceedings of 
the Decision Support – 2001 Conference, Toronto, ON,
12-16 September 1994. ASPRS, Bethesda, MD.

Power, J.M., M. Strome and T.C. Daniel, compilers and
editors. 1995. Proceedings of the Decision Support – 
2001 Conference, Toronto, ON, 12-16 September 1994.
ASPRS, Bethesda, MD.

Power, J.M., T. Gillis and L. Marshall. 1994. FOKIS —
Forest Knowledge and Information System. Poster
presented at GIS ’94, 21-24 February, Vancouver, BC.

Saarenmaa, H., L. Marshall and J.M. Power. 1994.
Building object-oriented decision support systems for
integrated pest management. In: F.P. Hain and T.L. Payne,
editors. Proceedings of the joint IUFRO Symposium
“Integrated Control of Scolytid Bark Beetles” and
“Population Dynamics of Forest Insects,” Kihei, Maui,
HW, 6-11 February 1994. 10 p. 

Saarenmaa, H., J. Perttunen, J. Vakeva and J.M. Power.
1995. A framework for multi-agent problem solving and
construction of object-oriented decision support systems
for natural resource management. CAI ’93 workshop on
AI in agriculture, natural resources and environmental
sciences, 30 August 1993, Chambéry, France. AI
Applications in Natural Resource Management. 

Northwest

Brandt, J.P. 1994. Forest insect and disease caused
depletions to the forests of west-central Canada: 1982-87.
Natural Resources Canada, Canadian Forest Service,
Northwest Region. Edmonton, AB. Information Report
NOR-X-333.

Brandt, J.P. 1994. Forest insect and disease conditions 
in west-central Canada in 1993 and predictions for 1994.
Natural Resources Canada, Canadian Forest Service,
Northwest Region, Northern Forestry Centre, Edmonton,
AB. Information Report NOR-X-335.

Brandt, J.P. 1994. Highlights of seasonal forest insect 
and disease conditions. Pages 1-4 in: Forest Insect and
Disease Notes: A-027 August 1994.

Brandt, J.P. 1994. Lodgepole pine dwarf mistletoe. 
Pages 5-7 in: Forest Insect and Disease Notes: A-027
August 1994.

Brandt, J.P. 1994. Major forest pests in the Northwest
Region – predictions for 1994. Pages 6-7 in: Forest Insect
and Disease Notes: A-026 May 1994.

Brandt, J.P. 1994. Update of major forest pests in the
Northwest Region in 1994. Pages 1-5 in: Forest Insect 
and Disease Notes: A-028 December 1994.

Brandt, J.P. 1995. Forest insect and disease conditions 
in west-central Canada in 1994 and predictions for 1995.
Natural Resources Canada, Canadian Forest Service,
Northwest Region, Edmonton, AB. Information Report
NOR-X-340.

Brandt, J.P. 1995. Forest insect and disease-caused
impacts to timber resources of west-central Canada: 
1988-92. Natural Resources Canada, Canadian Forest
Service, Northwest Region, Edmonton, AB. Information
Report NOR-X-341.

Cerezke, H.F. 1994. Aspen leafroller in the prairie
provinces. Pages 8-11 in: Forest Insect and Disease 
Notes: A-027 August 1994.

Cerezke, H.F. 1994. Warren’s rootcollar weevil, Hylobius
warreni Wood (Coleoptera: Curculionidae), in Canada:
Ecology, behaviour, damage relationships and
management. Canadian Entomologist 126: 1383-1442.

Chakravarty, P., L. Trifonov, Y. Hiratsuka and W.A.
Ayer. 1994. Role of Sporomiella similis as a potential
bioprotectant of Populus tremuloides. Canadian Journal
of Forest Research 24: 2235-2239.

Crane, P.E. and Y. Hiratsuka. 1994. Perennial aspen stem
galls caused by the poplar budgall mite, Aceria parapopuli.
Canadian Journal of Plant Pathology 16: 199-201.

36 Forest Insect and Disease Conditions in Canada 1994 



Crane, P.E., P.V. Blenis and Y. Hiratsuka. 1994. Black
stem galls on aspen and their relationship to decay by
Phellinus tremulae. Canadian Journal of Forest Research
24: 2240-2243.

Hall, R.J., W.J.A. Volney and K. Knowles. 1995. 
Hazard rating stand vulnerability to jack pine budworm
defoliation using GIS. Pages 121-132 in: W.J.A. Volney,
V.G. Nealis, G.M. Howse, A.R. Westwood, D.G.
McCullogh and B.L. Laishley, editors. Jack pine
budworm biology and management. Proceedings of the
jack pine budworm symposium, 24-26 January 1995,
Winnipeg, MB. Natural Resources Canada, Canadian
Forest Service, Northwest Region, Edmonton, AB.
Information Report NOR-X-342.

Hiratsuka, Y., D.W. Langor and P.E. Crane. 1995. 
A field guide to forest insects and diseases of the prairie
provinces. Natural Resources Canada, Canadian Forest
Service, Northwest Region, Edmonton, AB. Special
Report 3.

Hiratsuka, Y., T. Stokes, P. Chakravarty and D.J. Morgan.
1995. A field guide to classify and measure aspen decay
and stain. Natural Resources Canada, Canadian Forest
Service, Northwest Region, Edmonton, AB. Special
Report 4.

Hutchinson, L.J., P. Chakravarty, L.M. Kawchuk and 
Y. Hiratsuka. 1994. Phoma etheridgei sp. nov. from 
black galls and cankers of trembling aspen (Populus
tremuloides) and its potential role as a bioprotectant
against the aspen decay pathogen Phellinus tremulae.
Canadian Journal of Botany 72: 1424-1431.

Hutchinson, L.J. and Y. Hiratsuka. 1994. Some 
wood-inhabiting yeasts of trembling aspen (Populus
tremuloides) from Alberta and northern British Columbia.
Mycologia 86: 386-391.

Kurtz, W.A., M.J. Apps, B.J. Stocks and W.J.A. Volney.
1994. Global climate change: Disturbance regimes and
biospheric feedbacks of temperate and boreal forests.
Pages 119-133 in: G.M. Woodwell and F.T. Mackenzie,
editors. Biotic feedbacks in the global climatic system:
Will the warming feed the warming? Oxford University
Press.

Langor, D.W. 1994. Birch-leafmining sawflies. Pages 3-4
in: Forest Insect and Disease Notes: A-026 May 1994.

Langor, D.W. 1995. Satin moth. Natural Resources
Canada, Canadian Forest Service, Northwest Region,
Edmonton, AB. Forest Leaflet 35.

Mallett, K.I. 1994. White rot of aspen. Page 2 in: Forest
Insect and Disease Notes: A-026 May 1994.

Mallett, K.I. 1995. Armillaria root disease. Natural
Resources Canada, Canadian Forest Service, Northwest
Region, Edmonton, AB. Forest Leaflet 33.

Mallett, K.I. 1995. Relationships among Armillaria root
disease, jack pine budworm, and jack pine forest ecosystems.
Pages 107-110 in: W.J.A. Volney, V.G. Nealis, 
G.M. Howse, A.R. Westwood, D.G. McCullogh and 
B.L. Laishley, editors. Jack pine budworm biology and
management. Proceedings of the jack pine budworm
symposium, 24-26 January 1995, Winnipeg, MB. Natural
Resources Canada, Canadian Forest Service, Northwest
Region, Edmonton, AB. Information Report NOR-X-342.

Maynard, D.G., J.J. Stadt, K.I. Mallett and W.J.A. Volney.
1994. Sulfur impacts on forest health in west-central
Alberta. Natural Resources Canada, Canadian Forest
Service, Northwest Region, Edmonton, AB. Information
Report NOR-X-334.

Volney, W.J.A. 1994. Bruce spanworm. Pages 5-6 in:
Forest Insect and Disease Notes: A-026 May 1994.

Volney, W.J.A. 1994. Pest management sampling
principles. Pages 6-8 in: Forest Insect and Disease Notes:
A-028 December 1994.

Volney, W.J.A. 1995. Bruce spanworm. Natural
Resources Canada, Canadian Forest Service, Northwest
Region, Edmonton, AB. Forest Leaflet 34.

Volney, W.J.A. 1995. Results of a workshop on future
research and development needs. Pages 149-153 in:
W.J.A. Volney, V.G. Nealis, G.M. Howse, A.R. Westwood,
D.G. McCullogh and B.L. Laishley, editors. Jack pine
budworm biology and management. Proceedings of the
jack pine budworm symposium, 24-26 January 1995,
Winnipeg, MB. Natural Resources Canada, Canadian
Forest Service, Northwest Region, Edmonton, AB.
Information Report NOR-X-342.

Volney, W.J.A., V.G. Nealis, G.M. Howse, A.R. Westwood,
D.G. McCullogh and B.L. Laishley, editors. 1995. Jack
pine budworm biology and management. Proceedings of
the jack pine budworm symposium, 24-26 January 1995,
Winnipeg, MB. Natural Resources Canada, Canadian
Forest Service, Northwest Region, Edmonton, AB.
Information Report NOR-X-342.

Volney, W.J.A. and D.G. McCullogh. 1994. Jack 
pine budworm population behaviour in northwestern
Wisconsin. Canadian Journal of Forest Research 24:
502-510.

Forest Insect and Disease Conditions in Canada 1994 37



Pacific and Yukon

Alfaro, R.I., G. Kiss and R.G. Fraser, editors. 1994. The
white pine weevil: Biology, damage and management.
Proceedings of a symposium, 19-21 January 1994,
Richmond, BC. FRDA Report No. 226. 311 p.

Alfaro, R.I., M. Hulme and C. Ying. 1993. Variation 
in attack by Sitka spruce weevil (Pissodes strobi Peck)
within a resistant provenance of Sitka spruce. Journal of
the Entomological Society of British Columbia 90: 24-30.

Axelrood, P. E., M. Neumann, D. Trotter, R. Radley, 
G. Shrimpton and J. Dennis. 1995. Seedborne Fusarium on
Douglas-fir: Pathogenicity and seed stratification method to
decrease Fusarium contamination. New Forests 9: 35-51.

Callan, B. and A. Funk. 1994. Introduction to forest
diseases. Canadian Forest Service, Victoria, BC. Forest
Pest Leaflet 54.

Callan, B.E. and F.M. Ring. 1994. An annotated host
fungus index for populus in British Columbia. Natural
Resources Canada, Canadian Forest Service, Pacific and
Yukon Region and the British Columbia Ministry of
Forests, Victoria, BC. FRDA Report 222. 50 p.

Duncan, R.W. 1994. Bionomics and life history of the gall
midge, Chamaediplosis nootkatensis Gagne & Duncan
(Diptera: Decidomyiidae), on yellow cypress,
Chamaecyparis nootkatensis (D. Don) Spach, in British
Columbia. Pan Pacific Entomologist 70(3): 103-112.

Ekramoddoullah, A.K.M. and R.S. Hunt. 1993. Changes
in protein profile of susceptible and resistant sugar pine
foliage infected with the white pine blister rust fungus,
Cronartium ribicola. Canadian Journal of Plant
Pathology 15: 259-264.

Erickson, R. and R. Ferris. 1994. Forest insect and disease
conditions, Cariboo Forest Region, 1993. Natural
Resources Canada, Canadian Forest Service, Pacific and
Yukon Region, Victoria, BC. FIDS Report 94-1. 38 p.

EVS Consultants. 1994. Evaluation of methodologies
applicable to forest biodiversity studies. Natural
Resources Canada, Canadian Forest Service, Pacific and
Yukon Region, Victoria, BC. FIDS Report 94-12. 73 p.

Ferris, R.L. 1994. Forest tent caterpillar in British
Columbia. Natural Resources Canada, Canadian Forest
Service, Pacific and Yukon Region, Victoria, BC. FIDS
Report 94-8. 24 p.

Garbutt, R. 1994. Forest insect and disease conditions,
Yukon Territory, 1993. Natural Resources Canada,
Canadian Forest Service, Pacific and Yukon Region,
Victoria, BC. FIDS Report 94-7. 12 p.

Garbutt, R. and J.W.E. Harris. 1994. Poplar and willow
borer. Natural Resources Canada, Canadian Forest
Service, Pacific and Yukon Region, Victoria, BC. 
Forest Pest Leaflet 7. 4 p.

Garbutt, R. and R. Sturrock. 1995. Laminated root rot of
Douglas-fir. Natural Resources Canada, Canadian Forest
Service, Pacific and Yukon Region, Victoria, BC. Forest
Pest Leaflet 3.

Garbutt, R. and J. Vallentgoed. 1994. Forest insect and
disease conditions, Prince Rupert Forest Region, 1993.
Natural Resources Canada, Canadian Forest Service,
Pacific and Yukon Region, Victoria, BC. FIDS Report 
94-5. 49 p.

Gray, T. and G. Gries. 1993. Sex pheromone components
of an undescribed Choristoneura species (Lepidoptera:
Tortricidae) on lodgepole pine in British Columbia.
Journal of the Entomological Society of British Columbia
90: 13-18.

Gray, T. and R. Shepherd. 1993. Hymenopterous parasites
of the blackheaded budworm, Acleris gloverana, on
Vancouver Island, BC, 1970-1974. Journal of the
Entomological Society of British Columbia 90: 11-13.

Gray, T.G. and A.I. Ibaraki. 1994. An economical cage
for confining and collecting emerging insects and their
parasites. Canadian Entomologist 126(2): 447-448.

Guillaumin, J.-J., Caroline Mohammed, N. Anselmi, 
R. Courtecuisse, S.C. Gregory, O. Holdenieder, M. Intini,
Brigitte Lung, Helga Marxmuller, D. Morrison, J. Rishbeth,
A.J. Termorshuiszen, A. Tirro and Barbara Van Dam.
1994. Geographical distribution and ecology of the
Armillaria species in western Europe. European Journal
of Forest Pathology 23: 321-341.

Hodge, J., N. Humphreys and G.A. Van Sickle. 1994.
Surveys of forest health in managed stands in British
Columbia, 1993. Natural Resources Canada, Canadian
Forest Service, Pacific and Yukon Region and the British
Columbia Ministry of Forests, Pacific Forestry Centre,
Victoria, BC. FRDA Report 225. 31 p.

Hulme, M. and T. Gray. 1994. Mating disruption of
Douglas-fir tussock moth (Lepidoptera: Lymantriidae)
using a sprayable bead formulation of Z-6-heneicosen-
11-one. Environmental Entomology 23: 1097-1100.

Humble, L. and A.J. Stewart. 1994. Gypsy moth. Natural
Resources Canada, Canadian Forest Service, Pacific and
Yukon Region, Victoria, BC. Forest Pest Leaflet 75.

Humble, L.M. 1994. Recovery of additional exotic
predators of balsam woolly adelgid, Adelges piceae
(Ratzeburg) (Homoptera: Adelgidae), in British 
Columbia. Canadian Entomologist 126: 1101-1103.

38 Forest Insect and Disease Conditions in Canada 1994 



Humble, L.M., N. Humphreys and G.A. Van Sickle. 1994.
Distribution and hosts of the white pine weevil, Pissodes
strobi (Peck), in Canada. Pages 68-75 in: R.I. Alfaro, 
G. Kiss and R.G. Fraser, editors. 1994. The white pine
weevil: Biology, damage and management. Proceedings
of a symposium, 19-21 January 1994, Richmond, BC.
FRDA Report No. 226. 311 p.

Humphreys, N. and R. Ferris. 1994. Forest insect and
disease conditions, Prince George Forest Region, 1993.
Natural Resources Canada, Canadian Forest Service,
Pacific and Yukon Region, Victoria, BC. FIDS Report 
94-4. 44 p.

Hunt, R.S. 1994. Comment on the letter by Andrivon re:
Pathogenicity and virulence. Phytopathology 84: 874-875.

Hunt, R.S. and L. Unger. 1994. Tomentosus root disease.
Natural Resources Canada, Canadian Forest Service,
Pacific and Yukon Region, Victoria, BC. Forest Pest
Leaflet 77.

Koot, H.P. 1994. Greenstriped forest looper. Natural
Resources Canada, Canadian Forest Service, Pacific and
Yukon Region, Victoria, BC. Forest Pest Leaflet 22.

Koot, H.P. 1994. Spruce aphid. Natural Resources
Canada, Canadian Forest Service, Pacific and Yukon
Region, Victoria, BC. Forest Pest Leaflet 29.

Koot, P. and J. Hodge. 1994. Forest insect and disease
conditions, Kamloops Forest Region, 1993. Natural
Resources Canada, Canadian Forest Service, Pacific and
Yukon Region, Victoria, BC. FIDS Report 94-2. 39 p.

Morrison, D. and K. Pellow. 1994. Development of
Armillaria root disease in a 25-year-old Douglas-fir
plantation. Pages 560-571 in: Proceedings of the 
8th International Conference on Root and Butt Rots, 
9-16 August 1993, Wik, Sweden and Haikko, Finland.

Morrison, D.J., G.A. Macaskill, S.C. Gregory and 
D.B. Redfern. 1994. Number of Heterobasidion annosum
vegetative compatibility groups in roots of basidiospore-
infected stumps. Plant Pathology 43: 907-912.

Morrison, D.J. and D.B. Redfern. 1994. Long-term
development of Heterobasidion annosum in basidiospore-
infected Sitka spruce stumps. Plant Pathology 43: 
897-906.

Nelson, E.E. and R.N. Sturrock. 1993. Susceptibility of
western conifers to laminated root rot (Phellinus weirii) in
Oregon and British Columbia field tests. Western Journal
of Applied Forestry 8(2): 67-70.

Parfett, N. 1994. Utilizing a geographical information
system for storage and analysis of eco-climate
biomonitoring and insect and disease data. Natural
Resources Canada, Canadian Forest Service, Pacific and
Yukon Region, Victoria, BC. FIDS Report 94-9. 44 p.

Parfett, N., D. Clarke and A. Van Sickle. 1994. Using 
a geographical information system for the input and
analysis of historical western spruce budworm in British
Columbia. Natural Resources Canada, Canadian Forest
Service, Pacific and Yukon Region and the British
Columbia Ministry of Forests, Victoria, BC. FRDA
Report 219. 31 p.

Safranyik, L. and D.A. Linton. 1993. Relationships
between catches in flight and emergence traps of the
mountain pine beetle, Dendroctonus ponderosae Hopkins
(Col. Scolytidae). Journal of the Entomological Society 
of British Columbia 90: 53-61.

Sahota, T.S., J.F. Manville and E. White. 1994.
Interactions between Sitka spruce weevil and its host,
Picea sitchensis (Bong.) Carr.: A new mechanism for
resistance. Canadian Entomologist 126: 1067-1074.

Seed, J. 1994. Pests found in and near the home. Natural
Resources Canada, Canadian Forest Service, Pacific and
Yukon Region, Victoria, BC. Forest Pest Leaflet 29.

Shepherd, R.F. 1994. Management strategies for forest
insect defoliators in British Columbia. Forest Ecology 
and Management 68: 303-324.

Sieber, Thomas and Charles Dorworth. 1994. An
ecological study about assemblages of endophytic fungi in
Acer macrophyllum in British Columbia: In search of
candidate mycoherbicides. Canadian Journal of Botany
72: 1397-1402.

Stewart, A.J. 1994. Gray spruce looper. Natural Resources
Canada, Canadian Forest Service, Pacific and Yukon
Region, Victoria, BC. Forest Pest Leaflet 78.

Thomson, Allan, J. and Allan Van Sickle. 1995.
Computer-based training in tree damage assessment. 
AI Applications 9 (2): 53-68.

Turnquist, R. and C. Wood. 1994. Forest insect and
disease conditions, Vancouver Forest Region, 1993.
Natural Resources Canada, Canadian Forest Service,
Pacific and Yukon Region, Victoria, BC. FIDS Report 
94-6. 48 p.

Unger, L. and A.J. Stewart. 1994. Forest insect and
disease conditions, Nelson Forest Region, 1993. Natural
Resources Canada, Canadian Forest Service, Pacific and
Yukon Region, Victoria, BC. FIDS Report 93-3. 40 p.

Unger, L. and A.J. Stewart. 1994. Forest insect and
disease conditions, Nelson Forest Region, 1993. Natural
Resources Canada, Canadian Forest Service, Pacific and
Yukon Region, Victoria, BC. FIDS Report 94-3. 40 p.

Forest Insect and Disease Conditions in Canada 1994 39



Vallentgoed, J. 1994. Forest insect and disease survey pest
report on special projects, Queen Charlotte Islands, 1993.
Prepared for the South Moresby Forest Replacement
Account (SMFRA). Natural Resources Canada, Canadian
Forest Service, Pacific and Yukon Region, Victoria, BC.
FIDS Report 94-11. 30 p.

Vallentgoed, J. 1994. History of population fluctuations
and infestations of important forest insects in the Queen
Charlotte Islands Forest District. Natural Resources
Canada, Canadian Forest Service, Pacific and Yukon
Region, Victoria, BC. FIDS Report 94-10. 37 p.

Van Sickle, G.A. 1994. Balsam woolly adelgid update.
Pages 21-25 in: Proceedings of an Abies spp. workshop:
Problems and solutions. British Columbia Ministry of
Forests, Parksville, BC.

Van Sickle, G.A. 1995. Canadian aerial surveys for pest
damage assessment. In: Proceedings of a pest detection
and monitoring workshop, 26-29 April 1994, Las Vegas,
NV. USDA Forest Service Northern Region Report 95-4.

Wood, C.S. and G.A. Van Sickle. 1994. Forest insect and
disease conditions, British Columbia and Yukon, 1993.
Natural Resources Canada, Canadian Forest Service,
Pacific and Yukon Region, Victoria, BC. Information
Report BC-X-354. 39 p.

Canadian Forest Service
Headquarters

Armstrong, J.A. and W.G.H. Ives. 1995. Forest Insect
Pests in Canada. Natural Resources Canada, Canadian
Forest Service, Ottawa, ON. 732 p.

Hall, J. Peter. 1994. ARNEWS and forest health in
Canada. Presented at the Annual Meeting of ICP Forests,
Norway, May 1994.

Hall, J. Peter. 1994. Response to air pollution: ARNEWS
assesses the health of Canada’s forests. Pages 344-348 
in: T.B. Herman, S. Bondrup-Nielsen, J.H.M. Willison
and N.W.P. Munro, editors. Ecosystem Monitoring and
Protected Areas. Proceedings of the 2nd International
Conference on Science and the Management of Protected
Areas, 16-20 May, 1994, Dalhousie University, Halifax,
NS.

Hall, J. Peter. 1994. Monitoring the health of Canada’s
forests through the Acid Rain National Early Warning
System (ARNEWS). Paper presented at the CIF/SAF
meeting, September 1994, Anchorage, AL.

Hall, J. Peter. 1994. ARNEWS assesses the health of
Canada’s forests. Paper presented at ROCA meeting, 
8 September 1994.

Hall, J. Peter, 1995. Forest health monitoring in Canada:
How healthy is the boreal forest? Water, Air and Soil
Pollution 82: 77-85.

Hall, J. Peter. 1994. Air pollution and forests. Canadian
Institute for Research in Atmospheric Chemistry/
The Right Atmosphere 12 (3): 2-3 (January 1995).

Hall, J. Peter, compiler. 1994. Forest insect and disease
conditions in Canada in 1992. Natural Resources Canada,
Canadian Forest Service, Science and Sustainable
Development Directorate, Ottawa, ON. 120 p.

Hall, J. Peter. 1994. Canada Report to the ECE ICP-
Forests Program.

Hall, J. Peter. 1994. Air pollution and forest health.
Natural Resources Canada, Canadian Forest Service,
Science and Sustainable Development Directorate,
Ottawa, ON. LRTAP Brochure. 4 p.

Lachance, D., A. Hopkin, B. Pendrel and J. Peter 
Hall. 1995. Health of sugar maple in Canada. Natural
Resources Canada, Canadian Forest Service, Science 
and Sustainable Development Directorate, Ottawa, ON.
Information Report ST-X-10.

Molloy, A.W. and D.C. Allen. 1995. Temporal change in
sugar maple crown condition, 1988-1994. State University
of New York, College of Environmental Science and
Forestry, Syracuse, NY. 51 p.

Myren, D. T., G. Laflamme, P. Singh, L.P. Magasi and 
D. Lachance, editors. 1994. Tree diseases of eastern
Canada. Natural Resources Canada, Canadian Forest
Service, Ottawa, ON. 159 p.

40 Forest Insect and Disease Conditions in Canada 1994 



APPENDIX

Other Insects,
Diseases and
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Insects
Acotyledon spp.
Gall insects

Actebia fennica (Tauscher)
Black army cutworm

Adelges piceae (Ratzeburg)
Balsam woolly adelgid

Archips cerasivorana (Fitch)
Uglynest caterpillar

Bucculatrix canadensisella
Chambers
Birch skeletonizer

Cecidomyia ocellaris Osten Sacken
Ocellate gall midge 

Cerapteryx graminis Linnaeus
Antler moth

Chrysomela falsa W.J. Brown
Poplar and willow leaf beetle

Chrysomela mainensis mainensis
Bechyne
Alder leaf beetle

Cladara limitaria (Walker)
Green balsam looper

Coleophora serratella (Linnaeus)
Birch casebearer

Dasineura balsamicola (Lintner)
Balsam gall midge

Dasychira plagiata Walker
Gray spruce tussock moth

Trembling aspen

Miscellaneous
herbaceous
vegetation

Balsam fir

Chokecherry

Yellow birch,
white birch

Red maple

Grass

Willows

Balsam poplar

Speckled alder

Balsam fir, white
spruce

White birch

Balsam fir

Balsam fir

Western
Newfoundland

Western
Newfoundland

Throughout
Newfoundland

Western
Newfoundland

Bay D’Espoir

Eastern
Newfoundland

Central
Newfoundland

Western
Newfoundland,
Birchy Ridge, Baie
Verte Peninsula

Eastern  Labrador
Northwest and Red
Wine Rivers, Mud
Lake

Western and Central
Newfoundland

Throughout
Newfoundland 

Western
Newfoundland —
Nicholsville to Goose
Arm

Throughout
Newfoundland

Northern
Newfoundland

Severe damage on a few trees, Bonne
Bay, Big Pond.

Common on area of prescribed burn.

Nearly 200 000 ha infested.

Light defoliation near Deer Lake.

Defoliation of 70-80% near St. Joseph’s
Cove and along Salmon River Road.

High population on a few trees at
Gambo.

High population at Gander.

Defoliation of 90% on roadside
willows.

Occasional defoliation.

Severe defoliation near roadside near
Gallants Junction and Mint Brook.

Low numbers.

Light defoliation.

Severe damage to fir, found together
with Sirococcus shoot blight.

Low numbers near Angle Pond.

Hosts Location Remarks

Newfoundland and Labrador
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Dimorphopteryx melanognathus
Rohwer
Fringed birch sawfly

Dioryctria reniculelloides Mutuura
and Munroe
Spruce coneworm

Ectropis crepuscularia (Denis and
Schiffermuller)
Saddleback looper

Epinotia solandriana (Linnaeus)
Birch-aspen leafroller

Eupithecia palpata Pack.
Small pine looper

Eupithecia spp.
Early brown looper

Fenusa pusilla (Lepeletier)
Birch leafminer

Feralia jocosa (Guen.)
Redlined conifer caterpillar

Gilpinia hercyniae (Hartig)
European spruce sawfly

Gracillaria syringella Fabricius
Lilac leafminer

Hemichroa crocea (Geoffroy)
Striped alder sawfly

Hypagyrtis piniata (Pack.)
Pine looper

Ipimorpha pleonectusa Grote
Blackcheeked aspen caterpillar

Isochnus rufipes (LeConte)
Willow flea beetle

Leucoma salicis (Linnaeus)
Satin moth

Micurapteryx salicifoliella
(Chambers)
Willow leafminer

Nematus limbatus Cresson
Willow sawfly

Speckled alder

White spruce

Balsam fir

White birch

White spruce

Balsam fir

White birch

Balsam fir

Black spruce

Lilac

Speckled alder

Balsam fir

Trembling aspen

Willow

Trembling aspen

Willow

Willow

Central
Newfoundland

Western
Newfoundland

Western and eastern
Newfoundland

Western
Newfoundland

Northern Peninsula

Throughout
Newfoundland

Labrador near Happy
Valley-Goose Bay

Western
Newfoundland

Western and central
Newfoundland

Central
Newfoundland

Western and central
Newfoundland

Throughout
Newfoundland

Eastern
Newfoundland

Western
Newfoundland

Central
Newfoundland

Eastern Labrador

Western
Newfoundland

Low population near Quinn Lake.

Low numbers.

Low numbers.

Low numbers in Sops Arm area.

Low numbers at Hawkes Bay.

Low numbers.

Severe defoliation.

Widespread but low numbers.

Low numbers.

High population on ornamentals at
Bishop’s Falls.

High population and severe defoliation,
Caribou Lake Road and Lake Ambrose.

Low numbers.

Low numbers.

Trace defoliation in Corner Brook.

Low numbers at Badger.

Defoliation of 50-90% near Otter
Creek, Beaver and Paradise Rivers.

Severe defoliation near Southwest
Brook, Bald Mountain and Mint Brook.

Newfoundland and Labrador (Continued)

Hosts Location Remarks
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Nematus ribesii Scopoli
Imported currant worm

Nycteola cinereana 
Neumoegen and Dyar 
Poplar leaftier

Orgyia antiqua Linnaeus
Rusty tussock moth

Panthea acronyctoides (Walker)
Tufted spruce caterpillar

Pheosia rimosa Pack.  
False hornworm

Phyllocnistis populiella Chambers
Poplar serpentine leafminer

Phytoptus sp.  
Mites

Pikonema dimmockii Cresson
Greenheaded spruce sawfly

Pontania proxima (Lepeletier)
Willow redgall sawfly

Pristiphora lena Kincaid
Little spruce sawfly

Pseudexentera oregonana
(Walshingham)
Aspen leafroller

Psyllids

Rhabdophaga swainei Felt
Spruce bud midge

Semiothisa sexmaculata (Pack.)
Green larch looper

Semiothisa signaria dispuncta
(Walker)  
Spruce and balsam fir looper

Syngrapha selecta (Walker)
Spruce false looper

Xestia perquiritata (Morr.)
Gray spruce cutworm

Currants

Trembling aspen

Balsam fir

Balsam fir

Balsam poplar

Trembling aspen

Speckled alder

Black spruce

Willow

Black spruce,
white spruce

Trembling aspen

Pin cherry

Black spruce

Tamarack

Balsam fir

Balsam fir

Balsam fir

Avalon Peninsula

Central
Newfoundland

Bay D’Espoir

Western
Newfoundland

Eastern Labrador

Labrador, Churchill
River, Goose River to
the Minipi River

Northern
Newfoundland

Central
Newfoundland

Western
Newfoundland

Western
Newfoundland

Central
Newfoundland

Throughout
Newfoundland

Western
Newfoundland, South
Brook Valley

Eastern Labrador

Western
Newfoundland

Western
Newfoundland

Western
Newfoundland

High populations on domestic currants.

Low numbers near Grand Falls.

Low numbers near Twillick Brook.

Low numbers.

Low numbers near Red Wine River.

Extensive defoliation.

Common near Ten-Mile Lake.

Low numbers in Hall’s Bay area.

Severe damage to roadside willow, Baie
Verte Peninsula and near Birchy Lake.

Low incidence.

Low populations.

Common where host occurs.

Occasional damage.

Low numbers along Grand Lake Road.

Low incidence near Grand Lake.

Low incidence.

Low incidence near Deadwater Brook.

Newfoundland and Labrador (Continued)

Hosts Location Remarks
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Zeiraphera canadensis 
Mutuura and Freeman  
Spruce budmoth

Zeiraphera improbana Walker
Larch needleworm

Zeiraphera unfortunana Powell
Purplestriped shootworm

Diseases
Apiosporina morbosa (Schw.:Fr.)
Arx
Black knot

Armillaria spp. 
Armillaria root rot

Chrysomyxa ledicola Lagerh.
Needle rust

Coccomyces hiemalis Higgins
Shot hole

Cronartium ribicola J.C. Fischer
White pine blister rust

Fusicladium saliciperdum
(Allesch. and Tub.) Tub.
Scab and black canker

Glomerella miyabeana (Fukushi)
Arx and Mueller
Black canker

Gremmeniella abietina (Lagerb.)
Morelet
Canker and dieback

Gymnosporangium cornutum 
Arthur ex Kern
Gall rust

Hormonema spp.  
Shoot blight of jack pine

Hypodermella laricis Tub.
Needle cast

White spruce

Tamarack

White spruce

Pin cherry

Black spruce

Blue and black
spruce, balsam fir

Pin cherry

White pine

Laurel willow,
black willow

Laurel willow,
black willow

Austrian pine

American 
mountain ash

Jack pine

Tamarack

Throughout
Newfoundland

Avalon Peninsula

Western
Newfoundland

Throughout
Newfoundland

Central
Newfoundland, Great
Rattling Brook,
Springdale

Avalon Peninsula,
central 
Newfoundland

Western
Newfoundland

Western
Newfoundland, Little
Grand, Howley and
Sheffield Lakes

Western
Newfoundland,
Avalon Peninsula

Western
Newfoundland,
Avalon Peninsula

Newfoundland,
Avalon Peninsula 

Eastern
Newfoundland

Eastern Labrador

Western and Central
Newfoundland

Common wherever host is present.

Defoliation of 20-90% near Mount
Pearl and Goulds.

Low incidence.

High incidence on Baie Verte Peninsula
and Springdale area.

Occasional mortality.

Light to moderate incidence on
ornamentals and seedlings in Wooddale
Tree Nursery.

Common near Deer Lake.

Damage observed wherever host was
present.

Up to 30% damage on ornamental
willows.

Up to 30% damage on ornamental
willows.

Low incidence.

Low incidence at Port Rexton, Mount
Pearl and St. John’s.

Common in plantations.

Moderate damage on larch at Cormack
and Buchans.

Newfoundland and Labrador (Continued)

Hosts Location Remarks
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Isthmiella faullii (Darker) Darker
Needle cast

Kabatiella apocrypta 
(Ellis and Everh.) Arx
Anthracnose

Melampsora medusae Thuemen
Needle rust

Melampsorella 
caryophyllacearum Schroet.
Broom rust

Milesia fructosa Faull.  
Needle rust

Nectria cinnabarina (Tode:Fr.) Fr.
Nectria canker

Phomopsis juniperovora Hahn
Blight

Phyllosticta minima (Berk. and Curt.)
Underwood and Earle
Purple eye spot

Potebniamyces coniferarum (Hahn)
Smerlis
Dieback

Septoria betulae Lib. Westend.
Leaf spot

Taphrina populina (Fr.: Fr.) Fr.
Yellow leaf spot

Venturia macularis (Fr.: Fr.) 
E. Mueller and Arx
Leaf and shoot blight

Venturia populina (Vuill.) Fabricius
Leaf and shoot blight

Xanthomonas campestris var. pruni
Bacterial blight

Other Damage
Herbicides

Balsam fir

Red maple

Tamarack

Balsam fir

Balsam fir

Norway maple

Juniper

Red maple

Larch

White birch

Poplar

Trembling aspen

Balsam poplar

Pin cherry

Tamarack

Western
Newfoundland

Eastern
Newfoundland

Eastern Labrador

Avalon Peninsula

Western
Newfoundland

Western
Newfoundland and
Avalon Peninsula

Avalon Peninsula

Central
Newfoundland

Western
Newfoundland

Western
Newfoundland

Western
Newfoundland,
Avalon Peninsula

Western
Newfoundland

Northern
Newfoundland

Western
Newfoundland, Baie
Verte Peninsula

Avalon Peninsula

Low incidence.

High incidence on a few trees in Mount
Pearl.

One-half of foliage affected on 30% of
trees along the Grand Lake Road.

Low incidence.

Trace levels on foliage at Kennedy
Lake.

Common on ornamentals at Pasadena
and Goulds.

Low incidence.

Trace damage near Aspen Brook.

Low incidence, exotic larch at Pasadena
affected.

Severe damage on regeneration near
George’s Lake and Blue Ponds Park.

Low incidence.

Moderate damage on regeneration,
Pynns Brook.

Moderate damage on ornamentals.

Red and wilting foliage.

Defoliation of 20%-90% at Mount
Pearl and Goulds.

Newfoundland and Labrador (Continued)

Hosts Location Remarks
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Hosts Remarks

Insects

Adelges abietis (Linnaeus)
Eastern spruce gall adelgid

Adelges lariciatus (Patch)
Spruce gall adelgid

Adelges piceae (Ratzeburg)
Balsam woolly adelgid

Alsophila pometaria (Harris)
Fall cankerworm

Altica ambiens alni Harris
Alder flea beetle

Anacampsis innocuella (Zeller)
A. niveopulvella (Chambers)
Epinotia criddleana (Kraft)
E. solandriana (Linnaeus)
Pseudexentera oregonana
(Walshingham)
Pseudosciaphila duplex
(Walshingham)
Aspen leafrollers

Anisota virginiensis virginiensis
(Drury)
Pinkstriped oakworm

Aphrophora spp.
Cercopidae
Spittlebugs

Black spruce,
red spruce,
white spruce

Spruce

Balsam fir

Hardwoods

Alder

Trembling aspen

Red oak, white
birch

Conifers,
hardwoods

Present at trace or light levels. Highest, light damage to 19% of
shoots at Clearwater Brook, York County, New Brunswick;
moderate injury to 56% of shoots, Rockdale, Richmond
County, Nova Scotia; and light infestation on 17% of shoots at
Cavendish Campground, Prince Edward Island National Park,
Queens County, Prince Edward Island.

No observations in 1994 in the Maritimes.

In New Brunswick, stem attack and gouty twigs at four
locations, highest at Southwest Head, Charlotte County, where
all trees were attacked; in Nova Scotia, trace to light twig
damage at five locations; and in Prince Edward Island, stem
attack observed on 28% of trees at Rustico Island, Queens
County.

Moderate and severe defoliation on ornamental Manitoba
maple at several locations between Charlo, Restigouche County
and Bathurst, Gloucester, New Brunswick; also at Truro,
Colchester County, Nova Scotia. Very common in Prince
Edward Island.

In New Brunswick, trace to severe browning in southern areas.
In Nova Scotia light or moderate with patchy areas. More
intense and widespread in Prince Edward Island.

In New Brunswick, population levels have been increasing
since 1991. In 1994, most leafrolling species were more
widespread but the typically trace and light damage was similar
to 1993. Highest damage, caused by Pseudexentera oregonana,
was moderate leafrolling (47%) near Drummond, Victoria
County. In Nova Scotia, populations increased slightly but
damage generally was lower than in New Brunswick. Typically,
damage was trace and light, although the highest, caused by 
P. oregonana, was moderate and severe leafrolling at North
Alton, Kings County and St. Croix, Hants County, respectively.
In Prince Edward Island, populations remained low with
typically trace leafrolling. Highest, light (25%) at Goose River,
Kings County by P. oregonana.

At endemic levels in Nova Scotia. No observations from New
Brunswick or Prince Edward Island.

Trace or light damage at 3, 15 and 7 locations in New
Brunswick, Nova Scotia and Prince Edward Island,
respectively.

Maritimes
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Archips cerasivorana (Fitch)
Uglynest caterpillar

Arge pectoralis (Leach)
Birch sawfly

Argyresthia aureoargentella Brower
A. freyella (Walshingham)
A. thuiella (Pack.)
Coleotechnites thujaella (Kraft)
Cedar leafminers

Biston betularia cognataria (Guen.)
Pepper-and-salt moth

Bucculatrix canadensisella
Chambers
Birch skeletonizer

Caloptilia spp.
Leafcone caterpillars

Cecidomyia ocellaris Osten Sacken
Ocellate gall midge

Cercopidae

Choreutis pariana (Clerk)
Apple-and-thorn skeletonizer

Choristoneura conflictana Walker
Large aspen tortrix

Maritimes (Continued)

Hosts Remarks

Hardwoods

Alder,
white birch,
wire birch,
yellow birch

Cedar

White birch,
wire birch

White birch,
yellow birch

Birch, maple

Mountain maple,
red maple, sugar
maple

Apple

Trembling aspen

Numbers of nests continue to decline throughout New
Brunswick: highest counts in York County. Less common in
Nova Scotia: highest, several hundred nests along 50 m of
roadside cherry near Upper Musquodoboit, Halifax County. In
Prince Edward Island, common, ranging from one nest to six
dozen nests per site.

In New Brunswick, defoliation levels were more widespread
than in 1993. Varying intensity: highest, severe on white birch
and alder near Mount Carleton, Restigouche County, and south
of Popple Depot, Northumberland County. Trace defoliation at
eight locations across Nova Scotia. More common on Prince
Edward Island than in 1993, with trace or light damage at seven
locations.

Incidence and intensity down in New Brunswick. Trace or light
at two locations: highest, 92% of shoots with light damage at
Pabineau Lake, Gloucester County. Trace at two locations in
Prince Edward Island. No observations from Nova Scotia.

At endemic levels in Nova Scotia. No observations from New
Brunswick or Prince Edward Island.

Skeletonizing increased in Nova Scotia and Prince Edward
Island and remained the same in New Brunswick. Varying
intensity levels in New Brunswick: highest, severe on 5 ha of
white birch, Godbout, Victoria County. Trace or light at 9
locations in Nova Scotia. In Prince Edward Island, moderate
and severe patches; highest, near the eastern end of the Island
and in P.E.I. National Park.

At 1993 levels in New Brunswick, causing mainly trace or light
damage throughout province: highest, 49% white birch leaves
on all trees at Zionville, York County. In Nova Scotia, increased
incidence and intensity from 1993 levels to trace or light at 19
locations: highest, light damage to 27% of yellow birch leaves
at South Range, Digby County. In Prince Edward Island, trace
damage at five locations.

Present throughout New Brunswick. Average leaf damage 17%
on 80% of trees: highest (45% on all red maple) at Upper
Shepody Road, Albert County. Present across Nova Scotia,
averaging 15% on 83% of trees: highest (55% on all red maple)
at Tracadie, Antigonish County. Trace on an average of 9% of
leaves at 14 locations in Prince Edward Island.

See Aphrophora spp.

Damage of varying intensities at eight locations, mainly in
eastern Nova Scotia. Light at one location in New Brunswick.
Severe on one tree in Prince Edward Island.

No observations in 1994. 
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Choristoneura rosaceana (Harris)
Obliquebanded leafroller

Cinara spp.
Conifer aphids

Coleophora laricella (Hubner)
Larch casebearer

Coleophora pruniella Clemens
Cherry casebearer

Coleophora serratella (Linnaeus)
Birch casebearer

Coleotechnites piceaella (Kraft)
Orange spruce needleminer

Coleotechnites thujaella (Kraft)

Conophthorus resinosae Hopkins
Red pine cone beetle

Cryptococcus fagisuga Lindinger

Curculionidae
Weevils

Dioryctria reniculelloides
Mutuura and Munroe
Spruce coneworm

Dryocampa rubicunda rubicunda
(Fabricius)
Greenstriped mapleworm

Maritimes (Continued)

Hosts Remarks

Hardwoods

Scots pine

European larch

American beech,
largetooth aspen,
trembling aspen

Alder, white birch,
wire birch, yellow
birch

Balsam fir,
black spruce,
red spruce,
white spruce

Red pine

Norway spruce

Balsam fir

Maple

In New Brunswick, trace or light defoliation at eight locations:
highest, moderate damage on 64% of trembling aspen leaves at
Caverhill, York County. Trace at four locations in each of Nova
Scotia and Prince Edward Island.

Eggs on foliage at one nursery in New Brunswick.

Populations generally decreased over the past two years. In
New Brunswick, at lower incidence and severity than 1993,
with browning trace to severe. In Nova Scotia, populations
down in western areas, up in eastern areas, intensity down
throughout. Endemic in Prince Edward Island.

Trace damage at seven locations in Nova Scotia, and four in
Prince Edward Island. No observations from New Brunswick.

In New Brunswick, found at more than 100 locations at 1993
levels of mainly trace or light. Severe damage at Hornes Gulch,
Restigouche County, and Western Brook, Madawaska County.
Damage in Nova Scotia at 1993 levels of trace or light at 48
locations: highest, 53% of white birch leaves at Poplar Hill,
Pictou County. In Prince Edward Island, damage up from 1993
to mainly trace or light levels, averaging 40% of white birch
leaves: highest, moderate, at Brackley Beach picnic park, P.E.I.
National Park, Queens County.

Trace damage at eight locations across Nova Scotia. No
observations from New Brunswick or Prince Edward Island.

See Argyresthia aureoargentella Brower.

Moderate damage at Lily Lake, York County, New Brunswick.
No observations from Nova Scotia or Prince Edward Island.

See Nectria coccinea var. faginata Lohman, Watson and Ayers,
under Diseases.

Light damage due to girdling of 2-0 container stock in a
nursery in Nova Scotia.

Trace defoliation at one location in New Brunswick. No
observations from Nova Scotia or Prince Edward Island.

Damage levels similar to 1993 in New Brunswick and up in
Nova Scotia and Prince Edward Island. Moderate or severe
defoliation to residual trees at Rosaireville, Northumberland
County, and severe over 5 km of roadside trees at Allardville,
Gloucester County, New Brunswick. In Nova Scotia, trace to
severe defoliation at 14 locations, mainly in central and western
counties: highest, moderate injury to 53% of red maple leaves
on all trees at Mount Uniacke, Hants County. Trace or light
infestation at seven locations in Prince Edward Island.
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Ectoedemia populella Busck
Poplar petiolegall moth

Epinotia criddleana (Kraft)
E. solandriana (Linnaeus)

Eriophyidae
Gall mites

Fenusa pusilla (Lepeletier)
Birch leafminer

Fenusa ulmi Sundevall
Elm leafminer

Glycobius speciosus (Say)
Sugar maple borer

Heterarthrus nemoratus (Fallen)
Birch leafminer

Heterocampa guttivitta Walker
Saddled prominent

Hylobius congener Dalla Torre,
Schenkling and Marshall
Seedling debarking weevil

Hyphantria cunea (Drury)
Fall webworm

Ips pini (Say)
Pine engraver

Itame pustularia (Guen.)
Lesser maple spanworm

Maritimes (Continued)

Hosts Remarks

Trembling aspen

Hardwoods

White birch, wire
birch, yellow 
birch

Elm

Sugar maple

White birch

White birch

Conifer seedlings

Hardwoods,
conifers

Jack pine

Mountain maple,
red maple,
striped maple

Trace damage at three locations in Nova Scotia. No
observations from New Brunswick or Prince Edward Island.

See Anacampsis innocuella (Zeller)

Trace to moderate infestation at numerous locations throughout
New Brunswick. An average of 32% of leaves affected at 43
locations assessed in Nova Scotia (increase of 10% from 1993).
Levels down slightly in Prince Edward Island to an average of
25% of leaves affected at 26 locations assessed.

Decreased in New Brunswick from trace to severe damage
observed in 1993 to trace to light throughout the Region.

Defoliation in Nova Scotia similar to 1993 with light and
moderate injury throughout as well as a few areas of severe
attack. Damage levels up in Prince Edward Island to moderate
and severe patches throughout. No observations from New
Brunswick.

One or two observations of trace damage from each Maritime
province.

Collected for the first time in the Region since 1990 at Point
Lepreau, St. John County, New Brunswick.

Endemic levels in New Brunswick (single larva). Two moths
caught in a light trap in Nova Scotia.

Found at four black spruce and/or larch plantations in New
Brunswick: highest, 20-25% of seedlings girdled at Six Mile
Brook, Northumberland County. Two caught in a trap in Prince
Edward Island. No observations from Nova Scotia.

Nest counts up throughout region. Counts up for the second
year throughout New Brunswick; more common in eastern and
southwestern areas. In Nova Scotia, numbers increased for the
fourth consecutive year. Very high counts, especially in eastern
and northern parts of the province: light damage on a balsam fir
(an unusual host) in a Christmas tree stand at Brookfield,
Colchester County, Nova Scotia. Very common in Prince
Edward Island, particularly in Kings and Queens counties.

Found on one tree in New Brunswick. No observations from
Nova Scotia or Prince Edward Island.

Population levels down in New Brunswick to trace defoliation
at one location. Incidence and intensity up from 1993 in Nova
Scotia to trace or light at 35 locations. Low numbers at four
locations in Prince Edward Island. Light trap catches up in
region, especially at Kejimkujik National Park (1 161 in 1994,
578 in 1993).
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Leucoma salicis (Linnaeus)
Satin moth

Lochmaeus manteo Doubleday
Variable oak leaf caterpillar

Lophocampa maculata Harris
Spotted tussock moth

Malacosoma americanum 
(Fabricius)
Eastern tent caterpillar

Messa nana (Klug)
Early birch leaf edgeminer

Messa populifoliella (Townes)
Poplar leafmining sawfly

Mindarus abietinus Koch
Balsam twig aphid

Mindarus obliquus (Cholodkovsky)
Spruce twig aphid

Monochamus scutellatus (Say)
Whitespotted sawyer beetle

Neodiprion pinetum (Norton)
White pine sawfly

Maritimes (Continued)

Hosts Remarks

Lombardy poplar,
silver poplar,
trembling aspen,
willow

Hardwoods

Crabapple,
walnut

Hardwoods

White birch, wire
birch, yellow birch

Trembling aspen

Balsam fir

White spruce

Conifers

White pine

Common throughout region at all intensity levels. In New
Brunswick, populations are higher than in 1993 with moderate
or severe defoliation to mainly silver poplar. Damage similar to
1993 in eastern Nova Scotia, moderate or severe at many
locations: highest, severe, on several dozen trees at Port
Hawkesbury, Inverness County. Incidence and intensity levels
up in western counties. Up slightly in Prince Edward Island to
moderate or severe across the province.

Highest populations observed since the first Maritime outbreak
in New Brunswick in 1990. In New Brunswick, defoliated 
11 300 ha (7 500 ha severe, 2 300 ha moderate and 1 500 ha
light) of beech on hardwood ridges between Dungarvon River,
Northumberland County and Flume, Charlotte County. Variable
defoliation elsewhere. In eastern and western Nova Scotia,
moderate and severe defoliation of beech patches varying 
from 10 to 30 ha in size. Severe defoliation at six locations 
in western Nova Scotia. In Prince Edward Island, collected 
for the first time in 1994, causing trace damage on sugar 
maple at Richmond, Prince County.

Trace at two locations in Prince Edward Island. No
observations from New Brunswick or Nova Scotia. Numbers
doubled to over 50 adults at one Nova Scotia light trap.

Population levels increased once again in New Brunswick,
mainly in the central and southern regions. Scattered nests
throughout except in Albert, Madawaska, Gloucester and
Restigouche counties. In Nova Scotia, nests were commonly
found at levels similar to those of 1993 in all counties except
Pictou and Cape Breton: highest, over 500 nests, along a few
km of highway near Copper Lake, Antigonish County. Found
throughout Prince Edward Island at higher numbers than in
1993.

Trace to moderate leaf browning in New Brunswick and Prince
Edward Island, and trace in Nova Scotia. First found in Nova
Scotia and Prince Edward Island in 1994.

Trace damage at one location in each province.

Populations remained low throughout. In New Brunswick,
declined to 6% shoot damage from 12% in 1993. In Nova
Scotia and Prince Edward Island, damage trace, with 5% and
4% of shoots affected respectively.

Single report of trace damage from Nova Scotia and Prince
Edward Island. No observations from New Brunswick.

Trace or light feeding at seven locations in New Brunswick,
nine in Nova Scotia and two in Prince Edward Island.

Light defoliation at one location in New Brunswick. No
observations from Nova Scotia or Prince Edward Island.
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Nymphalis antiopa (Linnaeus)
Spiny elm caterpillar

Oligonychus spp.
Tetranychidae
Spider mites

Operophtera bruceata (Hulst)
Bruce spanworm

Operophtera brumata (Linnaeus)
Winter moth

Orgyia leucostigma leucostigma
(J.E. Smith)
Whitemarked tussock moth

Paradiplosis tumifex Gagné
Balsam gall midge

Paraprociphilus tessellatus (Fitch)
Woolly alder aphid

Petrova albicapitana (Busck)
Northern pitch twig moth

Phyllocnistis populiella (Chambers)
Poplar serpentine leafminer

Phyllocolpa spp.
Poplar leaffolding sawfly

Maritimes (Continued)

Hosts Remarks

Trembling aspen,
willow

Conifers

Elm,
trembling aspen

Hardwoods

Balsam fir

Balsam fir

Alder

Jack pine

Trembling aspen

Largetooth aspen,
trembling aspen

Various intensity levels of defoliation to individual trees,
mainly across northern New Brunswick. Two reports of severe
defoliation to roadside willow in Nova Scotia. Moderate injury
to a single willow in Prince Edward Island.

Trace damage by Oligonychus spp. at one location each in New
Brunswick and Nova Scotia, on larch and eastern white pine,
respectively. Trace to moderate at four locations in Prince
Edward Island, with highest on Scots pine at Camp Tamawaby
Demonstration Woodlot, Prince County. Incidence of
Tetranychidae up in the Maritimes, particularly on larch,
because of the hot, dry summer. Trace to moderate infestations
at six locations in northern New Brunswick, with highest on
black spruce at Siegas Lake Settlement, Madawaska County.
Infestations increased dramatically throughout Nova Scotia.
Most damage on larch was moderate or severe along the
Atlantic coast from Halifax to Cape Breton counties. In Prince
Edward Island, found at 17 locations, mainly moderate and
severe damage on larch and red pine in Queens and Kings
counties. 

Trace or light at three locations in New Brunswick and Nova
Scotia. A few larvae at one location in Prince Edward Island.

Trace or light defoliation at two locations in Nova Scotia.
Incidence much reduced in Prince Edward Island to light and
moderate at two locations. No observations from New
Brunswick.

Larvae found at two locations in New Brunswick and at ten
locations in western Nova Scotia, with no significant injury.
Trace or light at nine locations in Prince Edward Island.

Trace damage at 35 locations: at endemic levels throughout the
Region.

Populations of less intensity and incidence than in 1993. Light
damage at two locations in New Brunswick. Trace or light at 14
locations in western Nova Scotia. In Prince Edward Island,
trace at three locations.

Incidence down to trace at five locations in region, from 20 in
1993.

Populations decreasing. Causing significant damage in parts of
northern New Brunswick, low elsewhere. In Nova Scotia and
Prince Edward Island, populations continued to decrease to
trace damage at scattered locations.

Common throughout the region. In New Brunswick, found at 28
locations: average of 17% of leaves folded on 66% of trees; highest
(57% on 80% of trembling aspen trees) at Cheyne, Kings County.
In Nova Scotia, average of 22% (7% in 1993) on 90% of trees at
22 locations: highest (84%) at Gully Lake, Colchester County. In
Prince Edward Island, trace damage on 9% of leaves on 83% of trees.
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Physokermes piceae (Schrank)
Spruce bud scale

Pikonema dimmockii Cresson
Greenheaded spruce sawfly

Pineus floccus (Patch)
Red spruce adelgid

Pineus pinifoliae (Fitch)
Pine leaf adelgid

Pineus similis (Gillette)
Ragged sprucegall adelgid

Pineus strobi (Hartig)
Pine bark adelgid

Pissodes dubius Randall
Balsam bark weevil

Pissodes strobi (Peck)
White pine weevil

Pityokteines sparsus (LeConte)
Balsam fir bark beetle

Plagiodera versicolora
(Laicharting)
Imported willow leaf beetle

Pleroneura brunneicornis Rohwer
Balsam shootboring sawfly

Maritimes (Continued)

Hosts Remarks

Black spruce,
red spruce,
white spruce

Spruce

Red spruce

Red spruce,
white pine

Black spruce,
red spruce

White pine

Balsam fir

Black spruce,
jack pine,
Norway spruce,
red pine,
white pine,
white spruce

Balsam fir

Willow

Balsam fir

In Nova Scotia, significant reduction in population, from
common in 1993 to trace at five locations. Endemic levels in
New Brunswick and Prince Edward Island.

At endemic levels in the Region.

Trace damage at one location in Nova Scotia. No observations
from New Brunswick or Prince Edward Island.

Trace or light infestation, mainly on white pine at 12 locations
across western Nova Scotia. No observations from New
Brunswick or Prince Edward Island.

In Nova Scotia, incidence similar to 1993, but intensity
decreased. Found at 14 locations: highest, 3% of red spruce
shoots (37% in 1993) at Kempton Lake, Annapolis County. No
observations from Prince Edward Island or New Brunswick.

Varying levels of damage, from light to severe, on the
Farmlands Trail, P.E.I. National Park, Queens County, Prince
Edward Island. No observations from New Brunswick or Nova
Scotia.

Found at three locations in two counties in New Brunswick:
highest, 8% of balsam fir infested at Melville Lake,
Northumberland County. No observations from Nova Scotia or
Prince Edward Island.

Common and widespread throughout the Region. Incidence
increased in New Brunswick. Found at 40 locations in the
province: highest, 64% of white pine at Stream Lake,
Northumberland County. In Nova Scotia, found in all but three
counties; highest, 44% of white pine at Chignecto Game
Sanctuary, Cumberland County. Incidence and intensity
increased throughout Prince Edward Island; found at 22
locations: highest, 68% of white pine at Foxley River, Prince
County. 

Eight percent of trees infested at one New Brunswick location.
No observations from Nova Scotia or Prince Edward Island.

Previously found only in New Brunswick, collected in Nova
Scotia for the first time in 1994. Caused moderate and severe
damage at 13 locations in Hants, Kings, Annapolis, Halifax and
Lunenburg counties, Nova Scotia.

Up significantly from 1993 levels throughout the Maritimes.
Trace, moderate and severe shoot damage at nearly 80 locations
across the Region. Highest, moderate and severe, averaging
37% of current shoots affected at Seffernsville, Lunenburg
County, Nova Scotia. 
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Polygraphus rufipennis (Kirby)
Foureyed spruce bark beetle

Pristiphora geniculata (Hartig)
Mountain ash sawfly

Profenusa thomsoni (Konow)
Ambermarked birch leafminer

Pseudexentera oregonana
(Walshingham)

Pseudexentera spoliana (Clemens)
Oak leafroller

Pseudosciaphila duplex
(Walshingham)

Psilocorsis quercicella Clemens
Oak leaftier

Psilocorsis reflexella Clemens
Flat leaftier

Psilocorsis spp.
Flat leaftiers

Pyrrhalta luteola (Mueller)
Elm leaf beetle

Rheumaptera hastata (Linnaeus)
Spearmarked black moth

Maritimes (Continued)

Hosts Remarks

Red spruce

Mountain ash

White birch,
wire birch,
yellow birch

Red oak

Beech,
red oak,
white birch,
yellow birch

Hardwoods

Hardwoods

Elm

White birch,
wire birch,
yellow birch

Found at one location in New Brunswick. No observations
from Nova Scotia or Prince Edward Island.

Trace damage at one location in Nova Scotia and three in
Prince Edward Island. No observations from New Brunswick.

Mostly trace to moderate browning throughout. Severe
browning at Kelly’s Beach, Kent County, New Brunswick for
the second consecutive year and at Caledonia and Tracadie,
Queens County, Prince Edward Island.

See Anacampsis innocuella (Zeller).

In New Brunswick, damage low for past 11 years and insect at
endemic levels in 1994. In western Nova Scotia, where most
red oak stands occur, average defoliation gradually increased
from 8% in 1992, to 15% in 1993 and 34% in 1994. Areas of
patchy severe defoliation in Annapolis and Queens counties. In
Prince Edward Island, defoliation slightly reduced from 1993. 

See Anacampsis innocuella (Zeller).

Trace or light at five locations in New Brunswick. In Nova
Scotia, incidence and intensity increased throughout western
areas. Trace to moderate damage at 11 locations: highest,
moderate defoliation of red oak at Molega, Queens County. No
observations from Prince Edward Island.

Incidence and intensity levels increased in New Brunswick and
Nova Scotia, and remained the same in Prince Edward Island.
Trace or light at 14 locations throughout New Brunswick. In
Nova Scotia, varying intensities at 31 locations: highest, severe
in several large patches of trembling aspen, near Monastery,
Antigonish County. Trace at one location in Prince Edward
Island.

In New Brunswick, trace or light at four locations. Trace to
severe damage at 30 locations throughout Nova Scotia: highest,
patches of moderate and severe defoliation at several locations
in Annapolis, Lunenburg and Queens counties. Trace at one
location in Prince Edward Island.

Outbreak continued for seventh year on Fredericton city elms,
York County, New Brunswick, with moderate and severe
foliage browning; and light defoliation in St. Stephen, Charlotte
County. No observations from Nova Scotia or Prince Edward
Island.

Observed at seven locations in New Brunswick at trace damage
levels. Endemic populations in Nova Scotia and no
observations from Prince Edward Island.
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Rhyacionia buoliana (Denis and
Schiffermuller)
European pine shoot moth

Rhynchaenus spp.
Willow flea weevil

Sparganothis acerivorana MacKay
Maple leafroller

Strophosoma melanogrammum
(Forster) 
Weevil

Taeniothrips inconsequens (Uzel)
Pear thrips

Tetralopha aplastella (Hulst)
Aspen webworm

Tetranychidae

Thyridopteryx ephemeraeformis
(Haworth)
Bagworm

Tomicus piniperda (Linnaeus)
Pine shoot beetle

Vasates aceris-crumena (Riley)
Maple spindlegall mite

Vasates quadripes (Shimer)
Maple bladdergall mite

Xylococculus betulae (Pergande)
Wax filament scale

Maritimes (Continued)

Hosts Remarks

Red pine

Willow

Red maple,
sugar maple

Red spruce

Sugar maple

Trembling aspen

Balsam fir,
red spruce,
white spruce

Pines

Sugar maple

Red maple

White birch,
yellow birch

Levels down from 1993 in Nova Scotia to mainly trace or light
infestation at a few locations.  An average of 32% of red pine
with trace damage in Prince Edward Island. No observations
from New Brunswick.

Moderate to severe at 58 locations throughout most of Nova
Scotia, and 14 across Prince Edward Island. No observations
from New Brunswick.

In New Brunswick, leafroller damage similar to 1992 and 1993,
averaging 7% of leaves on 64% of trees at 17 locations. In
Nova Scotia, trace damage at four locations. In Prince Edward
Island, an average of 8% of leaves with light damage: highest,
moderate on 17% of leaves at Brudenell, Kings County.

At endemic levels in Nova Scotia. No observations from New
Brunswick or Prince Edward Island.

Low numbers with no visible defoliation at one location in New
Brunswick. No observations from Nova Scotia or Prince
Edward Island.

Trace to moderate damage at several locations in central,
eastern and southern New Brunswick. A few larvae at 
one location in Nova Scotia. No observations from 
Prince Edward Island.

See Oligonychus spp.

In Nova Scotia, a few larvae at three locations with no
associated injury. No observations from New Brunswick or
Prince Edward Island.

Surveyed 123 stands: no pine shoot beetle found in the
Maritimes. 

Common throughout the Region. In New Brunswick, an
average of 22% of leaves with galls on 73% of trees at 18
locations: highest (64%), at Fundy National Park, Albert
County. In Nova Scotia, 24% of leaves affected at eight
locations: highest (60%), at Murray Brook, Guysborough
County. In Prince Edward Island, 63% of leaves with trace or
light damage at seven locations.

Common and widespread throughout the Region. In New
Brunswick, an average of 31% of leaves affected on 77% of
trees at 57 locations; in Nova Scotia, 37% of leaves on 73% 
of trees at 58 locations; in Prince Edward Island, 77% of 
leaves on 96% of trees.

Found throughout southern New Brunswick, averaging 69% of
birch at 24 locations. In Nova Scotia, at five locations: highest,
all white birch with numerous scales at Big Deadwater Lake,
Digby County; and Indian Fields, Shelburne County. No
observations from Prince Edward Island.
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Zeiraphera canadensis Mutuura 
and Freeman
Spruce budmoth
Z. fortunana (Kraft)
Yellow spruce budworm
Z. unfortunana Powell
Purplestriped shootworm  

Zeiraphera improbana (Walker)
Larch needleworm

Diseases
Arceuthobium pusillum Peck.
Eastern dwarf mistletoe

Armillaria mellea (Vahl: Fr.)
Kummer
Armillaria root rot

Astrodochium coloradense 
Ellis and Everh.
Leaf fungus of largetooth aspen

Aureobasidium apocryptum 
(Ellis and Everh.) Herm.-Niv.
(formerly Kabatiella apocrypta
[Ellis and Everh.] Arx)
Anthracnose of maple

Botryosphaeria piceae Funk
Canker on spruce

Botrytis cinerea Pers.: Fr.
Gray mold

Bursaphelenchus xylophilus 
(Steiner and Buhrer) Nickle
Pinewood nematode

Chrysomyxa ledicola Lagerh.
Chrysomyxa ledi var. ledi
(Alb. and Schwein.) de Bary
Chrysomyxa sp.
Needle rusts on spruce

Maritimes (Continued)

Hosts Remarks

White spruce

Larch

Spruce

Conifers

Largetooth aspen

Red maple, sugar
maple

White spruce

Norway spruce

Conifers

Black spruce,
Colorado blue
spruce, red spruce,
white spruce

In New Brunswick, at Southwest Head, Charlotte County. In
Nova Scotia, at Cap Rouge, Cape Breton Highland National
Park, Inverness County. In Prince Edward Island, at Brackley
Beach, P.E.I. National Park, Queens County.

Trace injury at two locations in Nova Scotia and one in Prince
Edward Island. No observations from New Brunswick.

Common in eastern Nova Scotia. Numerous brooms with
associated mortality, particularly in northern Annapolis,
Antigonish and western Inverness counties. Trace levels of
damage in Prince Edward Island. No observations from New
Brunswick. 

Widely distributed, tree mortality less common than in 1993.
Killed trees at 1 of 78 and 1 of 28 spruce plantations assessed
in New Brunswick and Nova Scotia, respectively. Tree
mortality was low, typically 2-5%. Not found at 25 pine
plantations assessed in 1994.

Infection similar to 1993 levels of mainly moderate or severe
foliage discoloration on scattered individuals or small pockets
of trees in western Nova Scotia; highest, moderate or severe
throughout Grey Mountain, Hants County, and at LaBelle,
Queens County. No observations from New Brunswick or
Prince Edward Island.

No observations in 1994.

No observations in 1994.

On suppressed lower foliage of 2-0 container stock in a holding
area at one nursery in Nova Scotia.

No surveys in the Maritimes in 1994.

C. ledi, C. ledicola and Chrysomyxa sp. were found in all three
Maritime provinces. In New Brunswick, trace damage at 11
locations: highest, 10% of needles on 80% of black spruce trees
affected by C. ledicola, West Burntland Brook, York County. In
Nova Scotia, trace to severe damage at 42 locations: highest,
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Ciborinia whetzelii (Seaver) Seaver
Ink spot of aspen

Cronartium ribicola J.C. Fischer
White pine blister rust

Delphinella balsameae (Waterman)
E. Mueller
Balsam fir tip blight

Drepanopeziza tremulae Rimpau
Leaf spot on poplar

Endocronartium harknessii (J.P.
Moore) Y. Hiratsuka
Globose gall rust

Fusicoccum abietinum (Hartig) 
Prill. and Delacr.
Red flag of balsam fir

Guignardia aesculi (Peck) V.B.
Steward
Leaf blotch of horse chestnut

Hypoxylon mammatum (Wahl.) 
J.H. Miller
Hypoxylon canker

Lirula macrospora (Hartig) Darker
Needle cast

Maritimes (Continued)

Hosts Remarks

Trembling aspen

White pine

Balsam fir

Trembling aspen

Jack pine, Scots
pine

Balsam fir

Horse chestnut

Trembling aspen

Black spruce,
red spruce,
white spruce

severe, by C. ledicola on one dozen white spruce trees at Great
Village, Colchester County, and severe by C. ledi on several
white spruce at L’Archeveque, Richmond County. In Prince
Edward Island, trace or light at seven locations; highest, 20% of
black spruce damaged by C. ledicola at Marie, Kings County.

In New Brunswick, damage and incidence increased
considerably. Found at 22 locations, mostly across northern
New Brunswick at all levels of damage: highest, severe, at
Little Fork Branch, Madawaska County. No observations from
Nova Scotia or Prince Edward Island.

In New Brunswick, found at three locations: highest, (24% of
trees damaged) at Rooth Station, York County. In Nova Scotia,
trace or light at three locations. No observations from Prince
Edward Island.

No observations in 1994.

Moderate or severe infection at six locations in Nova Scotia
(highest, severe at Debert, Colchester County) and at Cavendish
Campground, P.E.I. National Park, Queens County, Prince
Edward Island. Trace damage at one location in New
Brunswick.

Found at two locations in New Brunswick; highest, moderate
infection on jack pine and Scots pine at Upper Blackville,
Northumberland County on a 2-ha plantation. Trace or light at
two locations in Nova Scotia. No observations from Prince
Edward Island.

Moderate or severe damage at two sites in northern Nova
Scotia. No observations from New Brunswick or Prince
Edward Island.

Incidence down in New Brunswick to two reports: trace and
severe on a few trees. Infection levels similar to 1993 in Nova
Scotia and Prince Edward Island, with mainly moderate or
severe and light to severe, respectively. 

Common throughout region. In New Brunswick, average 
of 14% of trees infected: highest, 52% of trees affected at
Beaumont, Westmorland County. An average of 12% of trees
infected at 15 locations in Nova Scotia: highest, 56% of trees
dead or dying at Smiths Cove, Digby County. In Prince Edward
Island, an average of 17% of trees were infected: highest, 88%
of trees dead or dying at Rustico Island campground, P.E.I.
National Park, Queens County.

In New Brunswick, light damage to young red spruce at Point
Wolfe campground, Fundy National Park, Albert County. In
Nova Scotia, trace at five locations: highest, 20% of white
spruce needles at Lake Doucette, Digby County. Light damage
on white spruce, Howlan, Prince County, Prince Edward Island.
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Maritimes (Continued)

Hosts Remarks

Lirula mirabilis (Darker) Darker
Needle cast

Lirula nervata (Darker) Darker
Needle cast

Melampsora medusae Thuemen
Needle rust on tamarack

Melampsorella caryophyllacearum
Schroet.
Witches’ broom of balsam fir

Nectria coccinea var. faginata
Lohman, Watson and Ayers
Beech bark disease
and
Cryptococcus fagisuga Lindinger
Beech scale

Potebniamyces coniferarum 
(Hahn) Smerlis
Canker of larch

Puccinia sparganioides 
Ellis and Barthes
Ash rust

Pucciniastrum epilobii G.H. Otth
Needle rust

Pucciniastrum vaccinii (Wint.)
Joerstad
Needle rust

Rhytisma acerinum (Pers.: Fr.) Fr.
Tar spot of maple

Septoria betulina Pass.
Birch leaf spot

Balsam fir

Balsam fir

Tamarack

Balsam fir

Beech

Tamarack

White ash

Balsam fir

Eastern hemlock

Mountain maple,
red maple

White birch

Trace damage at Whycocomagh, Inverness County, Nova
Scotia. No reports from New Brunswick or Prince Edward
Island.

In New Brunswick, trace damage at Grassy Lake, York County.
In Nova Scotia, trace or light at ten locations: highest (20%), at
Broadway, Pictou County. No observations from Prince Edward
Island.

Trace or light damage at one location in each of New
Brunswick and Nova Scotia. Highest: 25% of shoots damaged
on 70% of trees in California, Victoria County, New
Brunswick. No observations from Prince Edward Island.

Common and widespread throughout the region.

Cankered stems common throughout the region. Infection
ranged from 16 to 100% of trees in numerous stands examined.

Trace levels at one location in New Brunswick, two in Nova
Scotia, and six in Prince Edward Island.

Damage of varying intensities at nine locations, mainly in
western Nova Scotia: highest, moderate and severe on several
trees East Kemptville, Yarmouth County. No observations from
New Brunswick or Prince Edward Island.

Generally trace and light at numerous locations throughout the
region. P. epilobii highest: damage was moderate on 43% of
needles at Wild Goose Lake, Restigouche County, New
Brunswick. Uredinopsis sp., severe, in combination with 
P. epilobii at New Ross, Lunenburg County, Nova Scotia.

In Nova Scotia, P. vaccinii light to moderate, with patchy
severe infestions on 0.5 km of roadside hemlock at Puzzle
Lake, Queens County, and trace at one other location.

Found at 28 locations throughout Nova Scotia, at mainly trace
levels; average 22%. Highest, light, on 60% of red maple leaves
on all trees at Third Lake, Digby County. Light or moderate at
three locations in New Brunswick. Trace or light at seven
locations in Prince Edward Island.

Varying intensity levels mainly in southern New Brunswick:
highest, severe damage along the Felix-Martin Brook Valley,
Madawaska County. In Nova Scotia, damage similar to 1993,
with varying intensity levels mainly in central and eastern
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Sphaeropsis sapinea (Fr.: Fr.) 
Dyko and Sutton
Diplodia tip blight

Taphrina caerulescens 
(Desm. and Mont.) Tul.
Oak leaf blister

Taphrina dearnessii Jenkins
Black leaf blister

Taphrina flava Farlow
Yellow leaf blister

Thelephora terrestris Ehrh. ex Fr.
Smothering fungus

Venturia macularis (Fr.: Fr.) E.
Mueller and Arx
Leaf and twig blight of aspen

Venturia saliciperda J. Nuesch
Willow blight

Other Damage
Deterioration

Hail

Maritimes (Continued)

Hosts Remarks

Ornamental pines

Red oak

Red maple

White birch, wire
birch

Black spruce

Largetooth aspen,
trembling aspen

Willow

Cedar

White pine

areas: highest, patches of severe Main-A-Dieu, Cape Breton
County, and Grand River, Richmond County. Trace at one
location in Prince Edward Island.

First found in New Brunswick in 1994, on Austrian pine. Light
and moderate infection of Scots pine at Argyle Head, Yarmouth
County and Rogers Brook, Queens County, Nova Scotia. First
found in Prince Edward Island in 1993. 

Trace at one location in New Brunswick. No observations from
Nova Scotia and Prince Edward Island. 

In New Brunswick, trace or light damage to an average of 58%
of leaves at 15 locations. In Nova Scotia, mostly trace at seven
locations, with highest (32% of leaves on 70% of trees) west of
Medway, Queens County. In Prince Edward Island, one report
of moderate damage at Elmsdale, Prince County. 

In New Brunswick, infected an average of 24% of white birch
and wire birch leaves on 87% of trees: highest, moderate
damage on 44% of wire birch foliage at Laketon, Kent County.
In Nova Scotia and Prince Edward Island, light damage at
seven locations in each province. 

Trace at one nursery in Nova Scotia.

Infection up from 1993 in New Brunswick to an average of
14% shoots on 69% of trees: highest, 90% of leaves affected at
Portage Brook, Restigouche County. In Nova Scotia, levels
same as 1993, with mostly trace or light infection at 15
locations: highest, moderate, at Pine Tree, Pictou County.
Damage up in Prince Edward Island from trace to light or
moderate.

In New Brunswick, moderate and severe damage at four
locations; severe at one location in Nova Scotia; and moderate
at one location in Prince Edward Island.

Condition of trees continued to improve in St. John County,
New Brunswick, but with some discoloration and dieback. The
initial cause of the deterioration remains uncertain. No
observations from Nova Scotia or Prince Edward Island.

Trace damage to 16% of white pine branches on 70% of the
trees at Dungarvon River, Northumberland County, New
Brunswick. No observations from Nova Scotia or Prince
Edward Island in 1994.
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Hares

Needle flecking

Ocean salt spray

Porcupines
Erethizon dorsatum Linnaeus

Stillwell’s syndrome

Maritimes (Continued)

Hosts Remarks

Conifers

Conifers

Balsam fir,
red pine

Conifers

Balsam fir

Trace damage at four locations in Nova Scotia and five
locations in Prince Edward Island. No observation from New
Brunswick.

Damage of varying intensities at 15 locations across Nova
Scotia: highest, moderate and severe on black spruce at Indian
Lake, Halifax County. Trace at one location in New Brunswick
and light at four locations in Prince Edward Island.

Severe damage to several balsam fir at Trenton, Pictou
County, Nova Scotia. Moderate on young red pine at Cape
Wolfe, Prince County, Prince Edward Island. No observations
from New Brunswick.

Girdled trees common throughout New Brunswick and Nova
Scotia. Highest, 20-25% of jack pine trees damaged at Miller
Brook, Queens County and Cain River, Northumberland
County, New Brunswick. In Nova Scotia: highest, 84% dead
or dying red pine at Rogers Brook, Annapolis County. There
are no porcupines in Prince Edward Island or on Cape Breton
Island.

Scattered individuals or small numbers of dead trees found
throughout region. Incidence same as in 1993, in central and
northern areas of New Brunswick. Less widespread in Nova
Scotia, but mainly in central and northern counties. Affected
trees found, but not common across Prince Edward Island.
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Insects
Alsophila pometaria (Harris)
Fall cankerworm

Anisota virginiensis virginiensis
(Drury)
Pinkstriped oakworm

Anoplonyx canadensis Harrington
Onelined larch sawfly

Bucculatrix canadensisella
Chambers
Birch skeletonizer

Cephalcia sp.
Webspinning sawfly

Hosts Location Remarks

Red oak

Swamp white oak

Sugar maple

Silver maple

Bitternut hickory,
red oak, white ash

Basswood

White birch

Red maple

Eastern larch

White birch

Red pine

Montmagny
(Montmagny)

Henryville 
(Iberville)

Saint-Henri (Lévis)

Sainte-Thérèse-de-
Gatineau (Gatineau)

Berthierville
(Berthier)

Mont Saint-Bruno
(Chambly)

Sainte-Thérèse-de-
Gatineau (Gatineau)

Saint-Thomas-
Didyme, Notre-
Dame-de-la-Doré,
Saint-Félicien,
Dolbeau (Lac-Saint-
Jean-ouest)

Shawville (Pontiac)

Lac du Curé
(Bonaventure)

Lac-Saint-Jean 
region

Abitibi-
Témiscamingue
region 

Sainte-Sophie-de-
Lévrard (Nicolet)

Notre-Dame-de-la-
Paix (Papineau)

Small pocket of light defoliation caused
by fall cankerworm, oak leafshredder,
Croesia semipurpurana (Kraft), and oak
olethreutid leafroller, Pseudexentera
cressoniana (Clemens).

Light defoliation on 4 ha.

Insect present.  Defoliation at this site
caused by Bruce spanworm,
Operophtera bruceata (Hulst).

Traces of the insect.

Light defoliation.

Light defoliation on 1 ha.

Light defoliation.

Severe defoliation.  Increase in the
incidence of the insect.

Traces of the insect.

Insect present in large numbers in the
tree seed orchard.

Level of damage varying from trace to
severe.

Moderate to severe damage throughout
the area.

Moderate defoliation on 80% of the 
5 000 trees in a plantation.

Moderate defoliation on 50% of the 
5 000 trees in a plantation.

Quebec



Forest Insect and Disease Conditions in Canada 1994 62

Choristoneura conflictana Walker
Large aspen tortrix

Coleophora laricella (Hubner)
Larch casebearer

Coleophora serratella (Linnaeus)
Birch casebearer

Corythucha ulmi 
Osborn and Drake
Elm lace bug

Croesia semipurpurana (Kraft)
Oak leafshredder

Diprion similis (Hartig)
Introduced pine sawfly

Dryocampa rubicunda rubicunda
(Fabricius)
Greenstriped mapleworm

Enargia decolor (Walker)
Aspen twoleaf tier

Quebec (Continued)

Hosts Location Remarks

Trembling aspen

Eastern larch

White birch

White elm

Red oak

Scots pine

Eastern white pine

Red maple, silver
maple

Trembling aspen

Gaspé Peninsula,
Abitibi-
Témiscamingue,
Outaouais

Lac du Curé
(Bonaventure)

Lac-Saint-Jean and
North Shore regions

From Buckingham 
to Notre-Dame-de-
la-Salette, from Old
Chelsea to Brennan
Hills (Papineau),
from Thurso to
Montebello
(Argenteuil)

Saint-Louis-de-
France (Champlain)

Saint-Claude
(Richmond)

Saint-Amable
(Verchères)

Pont-Rouge
(Portneuf) census
division

Saint-Alphonse-de-
Granby (Shefford)

Fort-Coulonge
(Pontiac)

Rivière à Mars,
south of Lac
Kénogami
(Chicoutimi)

Lac Ross, Sainte-
Hedwidge and Lac 
du Cran (Lac-Saint-
Jean-ouest)

Lac Kergus, Lac des
Perches (Saguenay)

Occasional defoliation.

Presence of the insect in large numbers
in the tree seed orchard.

Light to moderate damage.

Moderate damage along roadsides,
premature leaf fall.

Moderate defoliation due to the
combined effect of this insect and oak
olethreutid leafroller Pseudexentera
cressoniana (Clemens).

Twenty-eight percent of the trees in a
tree seed orchard affected at trace levels.

Insect present on 45% of the trees in
the tree seed orchard, trace levels of
defoliation.

Small pocket of severe defoliation.

Pockets of light to moderate
defoliation.

Large areas of moderate to severe
defoliation.

Severe defoliation on 800 ha.
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Monochamus scutellatus (Say)
Whitespotted sawyer

Neodiprion pratti banksianae
Rohwer
Blackheaded jack pine sawfly

Operophtera bruceata (Hulst)
Bruce spanworm

Paraclemensia acerifoliella (Fitch)
Maple leafcutter

Phyllocnistis populiella 
Chambers
Aspen serpentine leafminer

Profenusa thomsoni (Konow)
Ambermarked birch leafminer

Rhynchaenus rufipes (LeConte)
Willow flea weevil

Sericothrips tiliae Hood
Basswood thrips

Sparganothis acerivorana 
MacKay
Maple leafroller

Diseases
Armillaria sp.
Armillaria root rot

Chrysomyxa ledicola Lagerh.
Chrysomyxa ledi var. ledi 
(Alb. and Schwein.) de Bary
Needle rust

Cronartium ribicola J.C. Fischer
White pine blister rust

Quebec (Continued)

Hosts Location Remarks

Jack pine

Jack pine

Sugar maple and
trembling aspen

Sugar maple

Trembling aspen

White birch

Willows

Basswood

Sugar maple

Eastern larch

White spruce

Eastern white pine

Lac des Îles
(Saguenay)

Sainte-Famille-
d’Aumond 
(Gatineau)

South of the St.-
Lawrence River
between the Saint-
François and
Chaudière rivers,
Saint-Jacques-de-
Leeds, Sainte-Sabine
(Bellechasse) and at
Sainte-Edwidge and
Bury (Compton)

Richmond
(Richmond)

Sutton (Brome)
Valcourt (Shefford)

Along Route 198,
between Anse-
Pleureuse and Gaspé
(Gaspé-Est)

D’Alembert 
(Abitibi)

Saguenay-Lac-Saint-
Jean region

Mont-Saint-Bruno
(Chambly)

Bouchette, Lac des
Îles, Lac des Cèdres
(Gatineau)

Saint-Théodore-
d’Acton (Bagot)

Saint-Hilarion
(Charlevoix-Ouest)

Saint-Zacharie
(Beauce)

Damage caused by adults on the bark of
branches.

Most of the 4 000 trees in a plantation
severely affected.

Moderate damage, improvement over
1993.

Decline in populations, trace to light
defoliation on 169 ha.

Light damage, decline in the area
affected.

For the fourth consecutive year, most
ornamental willows severely affected.

Serious deformation of leaves.

Trees severely affected by this
leafroller.

Natural stands infected, a number of
trees blown down.

All of the trees in a plantation severely
affected by C. ledicola. Elsewhere in
Quebec, several spruce plantations less
severely affected. 

Plantation outside the network severely
affected.
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Cytospora sp.
Cytospora canker

Discula umbrinella 
(Berk. and Broome) Sutton
Leaf spot

Nectria coccinea var. faginata
Lohman, Watson and Ayers
Beach bark disease

Nectria galligena Bres.
Nectria canker

Sirococcus clavignenti-
juglandacearum V.M.G. Nair,
Kostichka and Kuntz
Butternut canker

Other Damage
Hail

Quebec (Continued)

Hosts Location Remarks

White spruce

Red oak

Silver maple

Red ash

Beech

Yellow birch and
sugar maple

Butternut

Red pine

Jack pine

All species

Glen-Sutton 
(Brome)

Otter Lake (Pontiac)

Saint-Théodore-
d’Acton and Saint-
Alexandre (Bagot)

Mont-Saint-Grégoire
(Iberville)

Kazabazua 
(Gatineau)

Sainte-Victoire
(Richelieu)

Quebec City

Broadlands
(Bonaventure)

Eastern Townships
region

Dunkin and Sutton
(Brome)

Sutton (Brome)

Dunkin (Brome)

Sainte-Cécile-de-
Milton (Shefford) 
Fasset (Papineau)

Duclos (Gatineau)

Saint-Janvier
(Abitibi)

Lac Earley (Pontiac)

Natural stand moderately affected.

Plantation moderately affected.

Several seedlings infected in these two
plantations.

Cankers on twigs.

Cankers found on regeneration growth
in a seed-collection stand.

Mortality on branches and sometimes
trunks in a 1-km windbreak.

Several ash trees along roadsides
suffered leaf fall in the spring.

Maple stand severely affected by 
N. coccinea.

Ten stations in this region severely
affected, five by N. coccinea and five by
N. galligena. In addition, moderate and
low levels of infection by N. coccinea in
two other stations. Three stands
moderately affected by N. galligena.

Moderate levels of infection at these
two stations.  N. coccinea at Dunkin 
and N. galligena at Sutton.

Two percent of the trees in a maple
stand affected.

Two percent of the yellow birch
affected.

Present in natural stand.

Damage to 55% of the leaders in a
plantation. 

Moderate damage in the plantation,
leader mortality.

Moderate defoliation on more than 
750 ha.
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Insects
Acleris semipurpurana (Kraft)
Oak leafshredder

Actebia fennica (Tauscher)
Black army cutworm

Agrilus anxius Gory
Bronze birch borer

Alsophila pometaria (Harris)
Fall cankerworm

Altica populi W.J. Brown
Poplar flea beetle

Anelaphus parallelus (Newman)
Hickory twig pruner

Anisota finlaysoni Riotte
Shorthorned oakworm

Aphrophora cribrata (Walker)
Pine spittlebug

Archips cerasivorana (Fitch)
Uglynest caterpillar

Archips negundana (Dyar)
Larger boxelder leafroller

Hosts Location Remarks

Red oak

Jack pine,
black spruce

White birch

Deciduous

Balsam poplar

White oak,
black oak

Bur oak

Jack pine

Eastern white pine

Cherry

Manitoba maple

Sault Ste. Marie
District

Wawa District

Parry Sound District

Northwest Region

Southern and Central
regions

Southwestern 
Ontario

Southern Region

Northern Ontario

Southern Ontario

Provincewide

Northwest Region

Increased populations caused 10-30%
defoliation in Wells, Fisher, Gladstone,
Patton and Thessalon townships and in
the city of Sault Ste. Marie.

Approximately 50% of 392 000
seedlings were destroyed in a 220-ha
area in Hambleton Township. The site
was a prescribed burn in 1993.

Up to 64% mortality was recorded to
trees on poor sites.

Increased populations were reported on
ornamentals in the city of Thunder Bay
and in the towns of Sioux Lookout,
Hudson and Dryden.

High populations resulted in moderate
to severe defoliation from Sudbury
District east to the Kemptville District.

Increased but low populations were
observed in numerous oak stands.

Complete defoliation occurred in a 
1.6-ha area on Corn Island near
Gananoque, Kemptville District and
ranged from 20-80% in Kingston
Township, Tweed District.

Low numbers were noted in the
Chapleau and Sudbury districts.

High populations occurred at numerous
locations in the Midhurst and Tweed
districts.

There were reports of varying damage
from Sault Ste. Marie south and east to
the Kemptville District. Complete
defoliation occurred on Canadian
Forces Base Borden, Midhurst District.

Moderate to severe defoliation occurred
on ornamentals in the urban areas of
Kenora, Fort Frances, Hudson, Dryden
and Sioux Lookout.

Ontario
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Argyresthia canadensis Freeman
A. thuiella (Pack.) 
and 
Coleotechnites thujaella (Kraft)
Cedar leafminers

Bucculatrix canadensisella 
Chambers
Birch skeletonizer

Caloptilia sp.
Birch leafroller

Cecidomyia resinicola 
(Osten Sacken)
Jack pine resin midge

Choristoneura conflictana Walker
Large aspen tortrix

Coleophora laricella (Hubner)
Larch casebearer

Ontario (Continued)

Hosts Location Remarks

Eastern white 
cedar

White birch

White birch

Jack pine

Trembling aspen

Tamarack,
European larch

Japanese larch

Southern Region

Timmins, Cochrane,
Kirkland Lake,
Bancroft districts

Dryden and Sioux
Lookout districts

Dryden and Sioux
Lookout districts

Provincewide

Northwest Region

Northeast Region 

Central Region

Southern Region

Southern Ontario

Kemptville District

Populations increased. Defoliation
averaging as high as 80% was recorded
in several areas of the Kemptville and
Tweed districts. Damage was somewhat
less pronounced (50-70%) at sporadic
locations in the Aylmer District and at
one location in the Cambridge District.

Moderate to severe defoliation was
observed over 2 990 824 ha.

High populations occurred along
Highway 599 from Sandbar Provincial
Park to the English River. Lower
numbers were present in several other
areas.

High populations, often resulting in
100% branch tip mortality, were evident
on 3- to 5-m trees along stand edges,
road allowances and in some open
areas. Moderate numbers occurred on
2-m trees at the seed orchard adjacent
to the Dryden Tree Nursery. 

The total area of moderate to severe
defoliation increased to 199 661 ha
from 45 464 ha in 1993.

In the Pays Plat area, Nipigon District,
a total of 1 905 ha was infested.

The largest outbreak area of over 
190 000 ha occurred at the confluence
of the Wawa, Hearst, and Chapleau
districts.

A total area of 5 070 ha was mapped in
the Sudbury and North Bay districts.

Relatively small areas of damage
occurred near Ottawa, Kemptville
District and in Thorah Township, Maple
District.

Small pockets of damage were evident
at widespread locations in Kemptville,
Tweed and Midhurst districts. Numbers
declined in Pembroke, Aylmer and
Cambridge districts.

Moderate damage recurred at the Tree
Seed Production Area, Marlborough
Township.
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Coleotechnites thujaella (Kraft)

Conophthorus coniperda (Schwarz)
White pine cone beetle

Conophthorus resinosae Hopkins
Red pine cone beetle

Contarinia baeri (Prell)
European pine needle midge

Corthylus punctatissimus
(Zimmerman)
Pitted ambrosia beetle

Cryptococcus fagisuga Lindinger
Beech scale

Datana interregima G.and R.
Walnut caterpillar

Datana ministra (Drury)
Yellownecked
caterpillar

Dimorphopteryx melanognathus
Rohwer
Fringed birch sawfly

Dryocampa rubicunda rubicunda
(Fabricius)
Greenstriped mapleworm

Epinotia aceriella (Clemens)
Maple trumpet skeletonizer

Epinotia nanana (Treitschke)
European spruce needleminer

Ontario (Continued)

Hosts Location Remarks

Eastern white pine

Jack pine

Red pine

Sugar maple

Beech

Black walnut,
bitternut hickory

Basswood

White birch

Red maple

Sugar maple

White spruce

Kemptville District

Northern Ontario

Central Region

Midhurst District

Cambridge District

Southern Ontario

Midhurst District

Nipigon District

Sault Ste. Marie and
Sudbury districts

Southern Region

Cambridge District

See Argyresthia canadensis Freeman.

Shoot mortality averaged 10% on 22-m
trees in South Crosby Township.

The highest incidence of attack was
recorded on 3-4 m trees in family tests;
27% in Coleman Township, Temagami
District and 33% in McEwing
Township, Hearst District.

Foliar damage averaged 7% on 90% of
2-m trees in a 25-ha area in Nightingale
Township, Algonquin Park District and
5% on 1.4-m trees in a 1-ha area in
Campbell Township, Sudbury District.

Regeneration sustained 25% mortality
in a stand in Adjala Township.

Declining numbers were reported from
three locations.

Defoliation averaged 80% at several
locations in Kemptville and Tweed
districts.

Defoliation averaged 10% on a few
trees in a 3-ha plantation in Orono
Township.

Common throughout the district,
particularly at the Geraldton Fire Base
where defoliation averaged 60%.

A large area north of Blind River and
Massey was infested. Defoliation
ranged up to 100% but averaged in the
50-60% range. Several smaller pockets
of similar damage occurred outside of
this area.

Light infestations were common in
much of the area. Heaviest damage
occurred in Presqu’ile Provincial Park,
Tweed District where 24-m trees
averaged 40% foliar damage.

Foliar damage averaged 20% on 90%
of 10-m trees in a 0.5-ha stand in
Puslinch Township.
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Fenusa pusilla (Lepeletier)
Birch leafminer

Hylobius pales (Herbst)
Pales weevil

Hylobius warreni Wood
Warren’s rootcollar weevil

Hyphantria cunea (Drury)
Fall webworm

Isochnus rufipes (LeConte)
Willow flea beetle

Leucoma salicis (Linnaeus)
Satin moth

Malacosoma americanum
(Fabricius)
Eastern tent caterpillar

Messa nana (Klug)
Early birch leaf edgeminer

Monochamus spp.
Sawyer beetles

Ontario (Continued)

Hosts Location Remarks

White birch

Scots pine

Red pine

Deciduous

Willow

Carolina poplar,
trembling aspen,
balsam poplar

Deciduous

White birch

Jack Pine

Northwest Region

Southern Region

North Bay District

Southern Ontario

Central Region

Southern Region

Parry Sound 
District

Tweed District

Nipigon District

Wawa District

Southern Region

Populations declined in general. Foliar
damage ranged from 20-40% in the
Godson Lake and Vermilion Bay areas,
Dryden District.

Adult feeding resulted in 20% branch
mortality to 80% of Christmas trees at
two locations in Tweed and Kemptville
districts.

Killed 2% of the 2.1-m trees in a 4-ha
plantation, Sisk Township.

Generally low numbers prevailed.
Exceptions occurred at Point Pelee
National Park, along the Lake St. Clair
shoreline and near Turkey Point,
Aylmer District; in Thorold Township,
Cambridge District; and from
Westmeath to Arnprior, Pembroke
District.

Severe defoliation was common in
many areas of Sudbury, North Bay,
Parry Sound and Bancroft districts.

Aerial spraying achieved good results
on Canadian Forces Base Borden,
Midhurst District. Very small areas of
moderate and severe damage occurred
at a few locations in the 
Midhurst and Maple districts. 

Moderate defoliation (up to 50%)
occurred in the Sundridge and
Gravenhurst areas.

Defoliation levels of 80% were
observed on 14-m trees at Presqu’ile
Provincial Park.

A new distribution record was
established in Priske Township.

Feeding by adults killed 100-150
mature trees on the cutover edges at
locations in Doucett, Cooper and
Matthews townships. 

Heaviest defoliation (75%) occurred at
three locations in Kemptville District.
Common in the 10-30% range
throughout much of Kemptville and
Tweed districts. 
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Neodiprion nanulus nanulus Schedl
Red pine sawfly

Neodiprion pratti banksianae
Rohwer
Blackheaded jack pine sawfly

Neodiprion pratti paradoxicus 
Ross
Jack pine sawfly

Neodiprion virginiana
Rohwer (complex)
Redheaded jack pine sawfly

Oligonychus ununguis (Jacobi)
Spruce spider mite

Otiorhynchus ovatus (Linnaeus)
Strawberry root weevil

Parthenolecanium corni (Bouché)
European fruit lecanium

Petrova albicapitana (Busck)
Northern pitch twig moth

Phratora hudsonia
W.J. Brown
Birch leaf beetle

Phyllobius oblongus (Linnaeus)
European snout beetle

Ontario (Continued)

Hosts Location Remarks

Red pine

Jack pine

Jack pine

Scots pine

Jack pine

Tamarack

White spruce

Sugar maple

Jack pine

White birch

Sugar maple

Kemptville District

Hearst District

Fort Frances District

Central Region

Southern Ontario

Manitoulin Island

Northwest Region

Parry Sound 
District

Kemptville District

Aylmer District

Central Region

Thunder Bay 
District

Nipigon District

Sault Ste. Marie
District

Increased numbers caused 2-5%
defoliation in five areas of regeneration.

Low levels of defoliation were reported
on mature shoreline trees around
Brunswick Lake in Ericson Township.

Regeneration trees were lightly infested
at Nym Lake.

Caused 49% defoliation in a 5-ha, 3.2-
m stand in Bedford Township.

Populations are at a very low level.

Defoliation averaged 20% on 30% of
the 2-m trees in a 0.5-ha area in Gordon
Township.

Light to moderate defoliation occurred
at locations in Quetico Provincial Park,
Fort Frances District and north of
Terrace Bay, Nipigon District.

Light defoliation occurred in Carling
Township.

Foliar damage ranged from 20-75% on
4- to 6-m trees on plantations in
Edwardsburgh Township.

Seedling mortality of 25% and 10%
were recorded in two compartments at
the St. Williams Tree Nursery.

High populations occurred on
regeneration in Gurd Township, North
Bay District; Sproule and Airy
townships, Algonquin Park District; and
Murchison and Dickens townships,
Bancroft District.

A seed orchard in Paipoonge Township
had 46% of the 3-m trees infested. In a
nearby plantation in McIntyre
Township, 49% of the 1.2 m trees were
infested.

Foliar browning averaged 80% on 10-m
trees in Priske Township.

Caused defoliation as high as 25% on
regeneration in Gladstone, Dennis and
Jocelyn townships.
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Phyllonorycter ontario (Freeman)
Aspen leaf blotch miner

Pissodes nemorensis Germar
Northern pine weevil

Pissodes strobi (Peck)
White pine weevil

Pityophthorus sp.
Bark beetle

Pristiphora geniculata (Hartig)
Mountain ash sawfly

Pseudexentera oregonana
(Walshingham)
Early aspen leafroller

Resseliella pinifoliae (Felt)
White pine needle midge

Ontario (Continued)

Hosts Location Remarks

Trembling aspen

Red pine

Eastern 
white pine

White pine

Norway spruce

White pine

Jack pine

White pine

Jack pine

Jack pine

Mountain ash

Trembling aspen

Eastern white pine

Northern Ontario

Parry Sound 
District

North Bay District

North Bay District

Kemptville District

Kemptville District

Aylmer District

Sudbury District

North Bay District

Thunder Bay District

Kirkland Lake
District

Kirkland Lake and
Timmins districts

Northeastern 
Ontario

Central and Southern
regions

Widespread heavy infestations occurred
from Chapleau, Hearst, and Sudbury
districts west to the Manitoba border. 

Moderate defoliation (20-40%) was
recorded in Carling and McMurrich
townships. 

Mortality of 2% occurred to 0.5-m trees
in Wilson Township.

Caused 4% mortality at the Mattawan
Township seed orchard.

Leader damage of 43% and 20% in
Front of Yonge and Bastard Townships.

Weevil infestation of 22% in Lanark
Township.

Leader damage of 45% in Charlotteville
Township.

Leader damage of 21% in May Township.

Leader damage of 14% at a seed
orchard in Gurd Township.

Leader damage of 13% in the Robson
family test plots.

Branch mortality of 20% occurred in a
plantation of 3-m trees at the Swastika
Tree Nursery.

Moderate to severe defoliation was
common throughout the area.

The total area of moderate to severe
defoliation decreased to 399 390 ha
from 839 840 ha in 1993. Sizable areas
of infestation persisted from southern
Cochrane District into the adjacent
Timmins and Kirkland Lake districts.
Two new areas were mapped in the
North Bay District, one of which
extended into the Sudbury District.
Smaller pockets were delineated in 
the southern parts of the Chapleau 
and Timmins districts.

Occurrences were reported from Sault
Ste. Marie east to the Kemptville
District, usually on young plantation
trees. The heaviest foliar damage of
40% occurred on 2.5-m trees at
Halfway Provincial Park, Sudbury
District.
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Rhyacionia granti Miller
Red jack pine shootborer

Schizura concinna (J.E. Smith)
Redhumped caterpillar

Symmerista canicosta Franclemont
Redhumped caterpillar

Thecodiplosis piniresinosae 
Kearby and Benjamin
Red pine needle midge

Tomicus piniperda (Linnaeus)
Pine shoot beetle

Tricholochmaea decora decora (Say)
Gray willow leaf beetle

Trisetacus alborum Keifer
White pine needle mite

Zeiraphera spp.
Spruce budmoths

Diseases
Apiognomonia errabunda 
(Roberge) Hoehnel
Anthracnose

Apiognomonia veneta 
(Sacc. and Speg.) Hoehnel
Anthracnose

Armillaria ostoyae (Romagnesi)
Herink
Armillaria root rot

Chrysomyxa arctostaphyli Dietel
Spruce broom rust

Chrysomyxa ledicola Lagerh.
Spruce needle rusts
and 
Chrysomyxa ledi var. ledi 
(Alb. and Schwein.) de Bary

Ontario (Continued)

Hosts Location Remarks

Jack pine

Trembling aspen

Red oak,
white oak

Red pine

Pines

Willow

Eastern white pine

White spruce

Green ash,
blue beech

Sycamore

Black spruce

White spruce

Black spruce

Tweed District

Northern Ontario

Central Ontario

Sault Ste. Marie
District

Southern Ontario

Sioux Lookout and
Dryden districts

Kenora and Fort
Frances districts

Sault Ste. Marie
District

Aylmer District

Aylmer District

Dryden District

Wawa

Neys Provincial Park,
Nipigon

Shoot mortality averaged 5% on 70%
of 3.8-m trees in a 5-ha area in
Richmond Township.

Several occurrences were noted.
Heaviest damage occurred in Long
Township, Sault Ste. Marie District
where scattered small trees averaged
40% defoliation.

Several occurrences were noted.
Heaviest damage occurred in Long
Township, Sault Ste. Marie District
where scattered small trees averaged
40% defoliation.

A total area of 2 972 ha was infested at
the moderate or severe level. Much of
this was on mature trees in the
Kirkwood Forest.

Two new locations in Dufferin County
and Brant County.

Severe browning occurred in many
areas.

Moderate to severe foliar damage was
recorded at several locations.

Caused 30% damage to the new shoots
on 2-m roadside trees near Serpent
River.

Damage levels of 5% occurred on ash
in Harwich Township and on beech in
Rondeau Provincial Park.

Dieback of 30% of twigs and branches
occurred in South Walsingham
Township.

At conifer stands and plantations
throughout province; infection usually
less than 2%.

Common on scattered trees along
Highway 599 north of Ignace.

Foliar damage of 40%.
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Ciborinia whetzelii (Seaver) 
Seaver
Ink spot of aspen

Coleosporium asterum (Dietel)
Syd. and P. Syd.
Pine needle rust

Coleosporium viburni Arthur
Pine needle rust

Cronartium comptoniae Arthur
Sweetfern blister rust

Cronartium ribicola J.C. Fischer
White pine blister rust

Cryphonectria parasitica 
(Murrill) M.E. Barr
Chestnut blight

Davisomycella ampla (J. J. Davis)
Darker
Tar spot needle cast

Discula campestris (Pass.) Arx
Anthracnose

Endrocronartium harknessii
(J.P. Moore) Y. Hiratsuka
Western gall rust

Glomerella cingulata (Stoneman)
Spaulding and H. Schrenk
Black canker of willow

Hendersonia pinicola Wehmeyer
Jack pine needle blight

Heterobasidion annosum 
(Fr.: Fr.) Bref.
Fomes root rot

Ontario (Continued)

Hosts Location Remarks

Trembling aspen

Jack pine

Red pine

Red pine

Jack pine

White pine
plantations

American 
chestnut

Jack pine

Sugar maple

Jack pine 

Willow

Jack pine

Red pine

Northern Ontario

Kemptville District,
Northern Ontario

Kemptville District

Tweed District

Sudbury District

Parry Sound

Tweed District

Northern Ontario

Algonquin Park
District

Parry Sound and
Bancroft districts

Provincewide

Town of 
Fort Frances

Nakina, Marathon

Clarence Township,
Kemptville District

Occurred in several widely separated
locations. Defoliation ranged from 10
to 25%.

Two small pockets with defoliation
from 35 to 75% were recorded.
Widespread incidence was reported.
Incidence of 100% occurred in Rowell
Township, Dryden District; Askin
Township, Temagami District; and
Ames Township, Thunder Bay District.

Foliar damage averaged 20% on 83%
of the 1.4-m trees in Sherbrooke
Township.

Caused 20% defoliation on 5% of the
2.8-m trees in Sherbrooke Township.

Infection rate of 15% occurred on 8-m
trees in Moncrieff Township.

Infection rate of 75%.

A single tree was severely cankered in
Thurlow Township.

There were numerous reports of foliar
damage at less than 20%. Notable
exceptions occurred near Goodie Lake
and Kathryn Lake, Sioux Lookout
District where incidence was 80-90%
and foliar damage ranged as high as
90%.

A 10-ha stand averaged 40% foliar
damage to 100% of the 7-m trees.

Commonly found at low damage levels.

Widespread incidence was recorded.
The highest damage occurred at the
Vermillion Seed Orchard in the Sioux
Lookout District, where 15% of the 0.8-
m trees were severely infected.

Foliar damage ranged as high as 80%
on scattered ornamenals.

Caused pocket mortality to 22-m trees
in the Larose Forest.
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Inonotus tomentosus 
(Fr.: Fr.) S. Teng
Tomentosus root rot

Isthmiella faullii (Darker) Darker
Needle cast

Linospora tetraspora 
G.E. Thompson

Lophodermium sp.
Needle cast

Mycosphaerella effigurata
(Schwein.) House
Leaf spot

Mycosphaerella pini 
E. Rostrup in Munk 
(=Scirrhia pini Funk and A. K. Parker)
Red band needle disease

Mycosphaerella populicola 
G.E. Thompson
and
Linospora tetraspora
G.E. Thompson
Balsam poplar leaf diseases

Phaeocryptopus gaeumannii
(T. Rohde) Petrak
Swiss needle cast

Phellinus tremulae (Bondartsev)
Bondartsev and Borissov
Poplar false tinder fungus

Pucciniastrum epilobii G.H. Otth
Fireweed rust

Rhizosphaera kalkhoffii Bubak
Needle blight

Ontario (Continued)

Hosts Location Remarks

White spruce

Balsam fir

Red pine

White ash

Austrian pine

Balsam poplar

Trembling aspen

Douglas-fir

Trembling aspen

Balsam fir

White fir

Cambridge District

Thunder Bay 
District

Kemptville District

Southern Region

Kemptville District

Northern Ontario

Southern Ontario

Cambridge District

Kemptville District

Kenora District

Hearst District

Midhurst District

Small pockets of dead and dying trees
were detected in Stephen Township.

Foliar damage ranged from 30 to 50%
on individual trees on the Sibley
Peninsula.

See Mycosphaerella populicola G.E.
Thompson.

There were numerous infections
recorded in the eastern part of the
district. Foliar damage ranged from 
40 to 80%.

Widespread incidence was recorded in
the Kemptville and Tweed districts with
foliar damage as high as 80%.
Seedlings were affected (80%) and
averaged 20% defoliation at the St.
Williams Forest Nursery, Aylmer
District.

Caused 50-85% foliar damage to 3-m
trees in Goulbourn Township and 50%
damage to 7-m trees in a 1-ha
plantation in Osgoode Township.

Premature leaf drop as a result of this
disease was reported from numerous
areas.

Small pockets of heavy infection were
observed in the Kemptville and tweed
districts.

Foliar damage averaged 80% in a small
stand in East Luther Township.

Foliar damage averaged 83% on 3.2-m
Christmas trees, Oxford-on-Rideau
Township.

Found on 29% of the trees on the
ARNEWS plot near Caribou Falls.

Heavy infections occurred on new
foliage in the southern half of the
District.

Caused 75% foliar damage on 3.7-m
trees in Essa Township.
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Septoria betulae Pass.
Birch leaf spot

Septoria musiva Peck
Septoria canker

Sirococcus clavignenti-
juglandacearum V.M.G. Nair,
Kostichka and Kuntz
Butternut canker

Sirococcus conigenus (DC.) P.F.
Cannon and Minter
Shoot blight

Sphaeropsis sapinea (Fr.: Fr.) Dyko
and B. Sutton
Diplodia tip blight

Venturia macularis (Fr.: Fr.) E.
Mueller and Arx
Shoot blight of aspen

Other Damage
Ash dieback

Browning

Floods

Ontario (Continued)

Hosts Location Remarks

White spruce

White birch

Hybrid poplar

Butternut

Red pine

Scots pine, red 
pine, Austrian pine

Trembling aspen

White ash

Eastern white pine

Conifers

Wawa District

Provincewide

Cambridge District

Southern Region

Blue Lake
Provincial Park,
Dryden District

Aylmer, Cambridge

Northern Ontario

Midhurst, Maple 
and Tweed districts

Provincewide

Haliburton 
Highlands

Foliar damage of 33% occurred on 17%
of the 7-m trees at the Barbara Lake
seed production area.

The most concentrated damage
occurred over a total of 74 330 ha in
the Pays Plat area, Nipigon District.
Sporadic incidence was reported in
Sudbury, North Bay, Algonquin Park,
Pembroke, Sioux Lookout and Dryden
districts. 

Two plantations with 92 and 100%
incidence level and 10 and 20%
mortality, respectively were surveyed.

Collected at several new locations.
Distribution has now been recorded
through most of the area.

Caused severe branch damage to a few
understory trees.

Foliar damage up to 100%, mortality up
to 30%.

Shoot damage ranged from 
2 to 25% on affected regeneration.

The condition was common in these
districts. Typically, the dieback ranged
from 20 to 60% on young open-grown
trees.

This abiotic condition was most
prevalent in Fort Frances, Kenora and
Parry Sound districts. Sporadic damage
occurred in Sault Ste. Marie, Sioux
Lookout and Dryden districts.

High water levels combined with
beaver activity caused noticeable
damage.
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Mortality

Mice

Porcupines

Salt

Single-tree mortality

Squirrels

Ontario (Continued)

Hosts Location Remarks

Jack pine

Jack pine

White pine

Scots pine

Jack pine

Eastern 
white pine

Balsam fir

Jack pine

Red pine

Northeast Region

Wawa District

Sault Ste. Marie
District

Cambridge District

Aylmer District

Kirkland Lake
District

Provincewide

Cochrane, Hearst 
and Wawa districts

Northwest Region

Northwest Region

There was a decrease in the occurrence
of this condition, which is related to
abiotic stress conditions and sawyer
beetle feeding damage. Most noticeable
area of damage was west of
Kabinakagami Lake in the Hearst and
Wawa districts.

Stem damage occurred on 25% of 
0.3-m trees in Carney Township.

Damage to 21% of stems was reported
on 0.8-m trees in Curtis Township.

Stem damage of 45% occurred on 1-m
trees in West Garafraxa Township.

In combination with rabbits, damaged
85% of 1.8-m trees in a 0.5-ha area.

Girdled 9% of 4.4-m archive trees at the
Swastika Forest Tree Nursery.

Notable areas of damage occurred along
Highway 11, North Bay District and
along Highway 69, Sudbury District.

Noticeable damage occurred along the
Missinaibi, Mattagami, Moose and
Abitibi rivers.

Unusually high levels of damage were
reported. Branch flagging ranged as
high as 60%.

Up to 20% branch dieback was
recorded.
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Insects
Adelges lariciatus (Patch)
A. strobilobius (Kaltenbach)
Spruce gall adelgids

Choristoneura conflictana Walker
Large aspen tortrix

Chrysomela crotchi W.J. Brown
Aspen leaf beetle

Enargia decolor (Walker)
Aspen twoleaf tier

Hylobius warreni Wood
Warren’s rootcollar weevil

Leucoma salicis (Linnaeus)
Satin moth

Malacosoma californicum lutescens
(Neumoegen and Dyar)
Prairie tent caterpillar

Mayetiola piceae (Feltham)
Spruce gall midge

Micrurapteryx salicifoliella
(Chambers)
Willow leafminer

Oligonychus ununguis (Jacobi)
Spruce spider mite

Parthenolecanium corni (Bouché)
European fruit lecanium

Pemphigus populitransversus Riley
Poplar petiolegall aphid

Petrova albicapitana (Busck)
Northern pitch twig moth

Hosts Location Remarks

Spruce

Trembling aspen 

Aspen

Trembling aspen

Jack pine,
lodgepole pine

Hybrid poplar,
other hardwoods

Cherry

White spruce

Willow

Spruce

Green ash, elm

Balsam poplar

Pine

Alberta,
Saskatchewan,
Manitoba, Northwest
Territories

Alberta,
Saskatchewan

Saskatchewan

Saskatchewan

Alberta,
Saskatchewan,
Manitoba

Edmonton, Alberta

Saskatchewan

Alberta and the
Northwest 
Territories

Alberta,
Northwest 
Territories

Alberta,
Saskatchewan,
Manitoba,
Northwest Territories

Alberta

Alberta

Alberta,
Saskatchewan,
Northwest Territories

Both adelgids common throughout the
region.

In Alberta, about 7 000 ha in Wood
Buffalo National Park.
In Saskatchewan, 140 000 ha in
Meadow Lake Provincial Park.

Found defoliating aspen in Prince
Albert National Park.

Defoliation of aspen in association with
large aspen tortrix.

Mortality caused by H. warreni noted
generally throughout the region.

First record of occurrence.

Southwest of Prince Albert in the North
Saskatchewan River valley.

Moderate to severe infestations along
the Hay River north of the Meander
River townsite.

Severe damage observed in northern
Alberta, including Wood Buffalo
National Park, and in the Northwest
Territories.

Severe damage occurred in Edmonton
and in rural shelterbelts throughout the
region.

Severe outbreak in some parts of
Edmonton, especially near the
university.

High population levels observed
throughout the Red Earth Creek area.

Common throughout Alberta,
Saskatchewan, and Wood Buffalo
National Park.

Northwest
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Phyllocnistis populiella Chambers
Aspen serpentine leafminer

Pissodes strobi (Peck)
White pine weevil

Pissodes terminalis G.R. Hopping
Lodgepole terminal weevil

Pontania proxima (Lepeletier)
Willow redgall sawfly

Pristiphora erichsonii (Hartig)
Larch sawfly

Pseudexentera oregonana 
(Walshingham)
Aspen leafroller

Diseases

Armillaria ostoyae 
(Romagnesi) Herink
Armillaria root rot

Atropellis piniphila
(Weir) Lohman and Cash
Atropellis canker

Chrysomyxa arctostaphyli Dietel
Yellow witches’ broom of spruce

Chrysomyxa ledicola Lagerh.
Large-spored spruce-Labrador 
tea rust

Northwest (Continued)

Hosts Location Remarks

Aspen

Spruce

Jack pine,
lodgepole pine

Willow

Tamarack

Trembling aspen

Pine species

Lodgepole pine

Spruce

Spruce

Alberta,
Northwest 
Territories

Alberta,
Saskatchewan,
Manitoba, Northwest
Territories

Alberta,
Saskatchewan,
Manitoba,
Northwest Territories

Alberta

Alberta, Northwest
Territories

Alberta

Alberta,
Saskatchewan,
Northwest 
Territories

Alberta

Alberta

Alberta,
Manitoba,
Northwest 
Territories

Observed in Wood Buffalo National
Park.

Commonly found on roadside and
plantation regeneration throughout the
region.

Common throughout the region on jack
pine and lodgepole pine regeneration.

High population levels observed in
Edmonton.

Defoliation ranged from light to
moderate in tamarack stands along the
Slave River in northern Alberta and the
Northwest Territories.

Observed at Peace River, Grande Prairie
and Slave Lake, where 72 616 ha of
aspen were defoliated.

Infection centers found throughout
most of the region.

Commonly found on lodgepole pine
near Rocky Mountain House, south of
Hinton near Robb, and between
Blairmore and Livingstone Falls.

High incidence of this disease observed
in Banff National Park north of Banff
townsite in the Bow River Valley.

High population levels observed near
Hines Creek in Alberta, Duck Mountain
Provincial Park in Manitoba, and near
Fort Liard in the Northwest Territories.
Lower levels observed in Alberta near
Fort McMurray, in Banff and Jasper
National parks, and near Grande Cache.
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Northwest (Continued)

Hosts Location Remarks

Cronartium coleosporioides Arthur
Stalactiform blister rust

Cronartium comandrae Peck
Comandra blister rust

Elytroderma deformans (Weir)
Darker
Pine needle cast

Endocronartium harknessii (J.P.
Moore) Y. Hiratsuka
Western gall rust

Gymnosporangium bethelii Kern
Bethel’s juniper rust

Linospora tetraspora G.E.
Thompson
Linospora leaf blight

Lophodermella arcuata (Darker)
Darker
Pine needle cast

Lophodermella concolor (Dearn.)
Darker
Pine needle cast

Lophodermium pinastri (Schrader)
Chev.
Pine needle cast

Marssonina populi (Lib.) Magn.
M. tremuloides Klebahn
Leaf spot of aspen and poplar

Melampsora medusae Thuemen
Conifer-aspen rust

Sphaeropsis sapinea (Fr.: Fr.) Dyko
and B. Sutton
Diplodia tip blight

Venturia macularis (Fr.: Fr.) E.
Mueller and Arx
Venturia leaf and shoot blight

Pine

Lodgepole pine

Lodgepole pine

Pine

Hawthorn

Aspen

Limber pine,
jack pine

Lodgepole pine

Jack pine

Trembling aspen,
balsam poplar

Aspen

Red pine

Trembling aspen

Alberta

Alberta

Alberta

Alberta,
Saskatchewan,
Manitoba,
Northwest 
Territories

Alberta

Alberta,
Manitoba

Alberta

Alberta

Manitoba

Alberta

Alberta,
Northwest 
Territories

Manitoba

Alberta
Saskatchewan

High incidence of this disease observed
on pine regeneration west of Manning
near the Hotchkiss River.

Commonly found on pine regeneration
near Rock Lake.

Common near Hinton.

Common on pines throughout the
region. High incidence of this disease
observed between Blairmore and
Livingstone Falls, and in Cypress Hills
Provincial Park, Alberta.

Severe damage noted in Cypress Hills
Provincial Park.

Common in the Grande Prairie Forest.
Also found throughout the southern
range of balsam poplar in Manitoba.

Found on limber pine (Pinus flexilis
James), a new host record for Alberta.

Observed in the Rocky Mountain
national parks and in Edson, Rocky-
Clearwater, and Bow-Crow forests.

Observed at high population levels on
jack pine at an Interlake Section seed
orchard.

Severe damage noted near Hinton and
in Jasper National Park.

Observed on trees near the Meander
River and in many of the river valleys
south of Grande Prairie in Alberta, and
near Kakisa Lake in the Northwest
Territories.

Prevalent in southeast Manitoba.
Caused cankers on the stems.

Infestations were observed in southern
Alberta in the foothills and Bow River
valley, near Rocky Mountain House,
and near Grande Prairie. Also found on
aspen regeneration in Prince Albert
National Park.
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Other Damage
Hail

Mortality

Sunscald

Northwest (Continued)

Hosts Location Remarks

All species

Aspen

Balsam fir,
alpine fir

Pine,
spruce

Alberta

Alberta,
Saskatchewan

Alberta,
Northwest 
Territories

Alberta

Damage observed over large areas near
Meander River and the north slope of
the Zama ridge.

Mortality resulting from drought and
past insect defoliation observed
throughout Athabasca and Lac La
Biche forests in Alberta and throughout
northcentral Saskatchewan.

Observed in Slave Lake, Athabasca, and
Lac La Biche forests in Alberta. Also
observed on alpine fir near Fort Liard
in the Northwest Territories.

Severe sunscald noted on pine and
spruce regeneration and mature white
spruce in the Kakwa River, Redrock
Creek and Wolf Creek watersheds.



Forest Insect and Disease Conditions in Canada 1994 80

Insects
Acleris gloverana (Walshingham)
Western blackheaded budworm

Adelges cooleyi (Gillette)
Cooley spruce gall adelgid

Adelges oregonensis Annand
Western larch woolly adelgid

Adelges piceae (Ratzeburg)
Balsam woolly adelgid

Agromyza aristata Malloch
An elm leafminer fly

Altica ambiens LeConte
Alder flea beetle

Archips cerasivorana (Fitch)
Uglynest caterpillar

Archips rosana (Linnaeus)
European leafroller

Argyresthia sp.
A cypress tip moth

Argyresthia columbia Freeman
Larch shoot miner

Caripeta divisata Walker
Gray spruce looper

Cecidomyia piniinopis 
Osten Sacken
Gouty pitch midge

Hosts Location Remarks

Western hemlock

Fir

Douglas-fir,
Engelmann white
spruce, Sitka spruce

Western larch

Amabilis fir, grand
fir, alpine fir

Elm

Alder

Trembling aspen,
chokecherry

Willow

Ornamental cypress,
juniper and cedar

Western larch

Western hemlock

Ponderosa pine

Nelson, Kamloops
regions

Vancouver and 
Queen Charlotte
Islands

All regions

Kamloops Region

Vancouver Region

Prince George

North Thompson
River Valley,
Kitwanga

Chetwynd, Adams
River, Black Pines

Lillooet
(Carpenter Lake)

Victoria

Columbia Lake

West Kootenay

Okanagan

Light defoliation over 46 000 along
Kootenay Lake, west of Golden and in
Glacier National Park. Defoliation of 
1 400 ha near Salmon Arm.

Endemic since collapse in 1989-90;
topkill and tree mortality still evident.

Discoloration on Douglas-fir, galls on
spruce, common; minimal impact.

Infestation on 20% of shoots at
Shuttleworth Creek.

New distribution at Pemberton outside
the quarantine zone. Significant growth
impact on regeneration within the zone
near Port Alberni and on residuals near
Sechelt.

Foliage lightly infested for eighth
consecutive year on city boulevards.

Endemic after collapse in 1992.
Severe defoliation on 400 ha.

Endemic along Hart Highway.
Increased light defoliation for second
year.

Endemic after defoliation of roadside
trees in 1993.

Foliage lightly discolored with some
branch tips killed.

Twelve percent of terminals killed, 15%
with multiple leaders after three years;
fifth year of damage.

Endemic since collapse in 1992; killed
trees salvaged over 1 000 ha.

Severe on new shoots of roadside trees.

Pacific and Yukon
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Cecidomyia sp.
Midge

Cecidophyopsis psilaspis (Nalepa)
Yew big bud mite

Chilocorus bipustulatus (Linnaeus)
A ladybird beetle

Chionaspis pinifoliae (Fitch)
Pine needle scale

Choreutis pariana (Clerk)
Apple-and-thorn skeletonizer

Choristoneura conflictana Walker
Large aspen tortrix

Chrysomela sp.
A leaf beetle

Clepsis sp. 1
A tortricid moth

Clepsis sp. 2
A tortricid moth

Coleophora laricella (Hubner)
Larch casebearer

Coleotechnites starki (Freeman)
Northern lodgepole needleminer

Contarinia pseudotsugae
Condrashoff
A needle midge

Pacific and Yukon (Continued)

Hosts Location Remarks

Black cottonwood

Western yew

Eastern white 
cedar

Douglas-fir

Apple

Trembling aspen

Black cottonwood

Black cottonwood,
alder

English yew

Western red cedar

Western larch

Lodgepole pine

Douglas-fir

Babine River

Bella Coola,
Vancouver Region

Langley

Clinton

West Kootenay

Yukon Territory,
Jakes Corner,
Braeburn and Mayo

Prince George 
Region

Prince Rupert 
Region

Osoyoos

Kitwanga

Saanichton

Coquitlam

Nelson Region

Kamloops Region

Ootsa Lake

Little Fort,
Clearwater,
Monte Creed,
Nelson Region

Target-like galls again common.

New distribution record. Buds infested
on most trees in coastal areas since first
found on southern Vancouver Island in
1991.

First record of occurrence in Canada.

Endemic; down from 30% of foliage on
5% of trees in 1993.

Endemic; declined from light skeleton-
izing at scattered locations last year.

Threefold increase; severe defoliation
over 10 000 ha.

Defoliation over 3 000 ha near
Vanderhoof.

New on 1 150 ha north of Kitwanga,
6 400 ha defoliation near Cassiar and
near Tyee Lake and Burns Lake.

Endemic, following light defoliation in
Inkaneep Park in 1993.

Common, causing moderate defoliation
in some stands.

New record.

New host record.

Trace discoloration in small patches.

Moderate discoloration on 300 ha east
of Vernon.

Declined to trace and light defoliation
in second year.

Severe discoloration with needle loss
on regeneration for second year.

Discoloration of current growth
common in drier areas, for third year in
southwest.



Forest Insect and Disease Conditions in Canada 1994 82

Cryptorhynchus lapathi (Linnaeus)
Poplar-and-willow borer

Dasineura sp.
A bud midge

Dendroctonus brevicomis LeConte
Western pine beetle

Dendroctonus murrayanae Hopkins
Lodgepole pine beetle

Dendroctonus valens LeConte
Red turpentine beetle

Dioryctria cambiicola (Dyar)
Western pine moth

Dioryctria sp.
A gall miner

Dryocoetes affaber (Mannerheim)
A spruce bark beetle

Dryocoetes confusus Swaine
Western balsam bark beetle

Elatobium abietinum (Walker)
Spruce aphid

Eriocampa ovata (Linnaeus)
Alder woolly sawfly

Pacific and Yukon (Continued)

Hosts Location Remarks

Willow, poplar,
birch, black
cottonwood

Black cottonwood

Ponderosa pine

Lodgepole pine

Ponderosa pine

Ponderosa pine

Lodgepole pine

White spruce

Alpine fir

Sitka spruce

Ornamental 
spruce

White spruce

Alder

Prince Rupert
Cariboo, Nelson
Prince George regions

Vancouver Region

West Kootenay

Kamploops Region

Morice River

Fort Steele

West Kootenay,
Okanagan Valley

Kelowna

Okanagan Falls

Penticton

Houston

All regions

Prince Rupert

Vancouver Region

Queen Charlotte
Islands

Vancouver

Bell-Irving River

Vancouver Region

Common; numerous shoots and stems
killed, many in poplar plantations.

Between 5 and 10% of buds killed on
trees along Fraser River for eighth year.

In trees attacked by D. valens in
southwestern areas.

Tree mortality on 300 ha, mostly in
Okanagan Valley.

Killed individual mature trees.

Attacked 57% of residual trees in
experimental burn.

Present on 45 patches, down from 170
in 1993.

Tip and branch flagging on 40% of
trees; 30-60% shoots affected.

Endemic; following infestation of
young trees in two stands at McIntyre
Bluff in 1993.

Common in western rust galls at
Stirling Creek.

Shade-stressed tree infested.

Common; mortality of mature high-
elevation trees in widespread patches.

254 ha of discoloration along the coast.

Common on east coast of Vancouver
Island.

Moderate and severe discoloration
along west coast of Graham Island 
on 1 105 ha.

Endemic in urban areas.

Current growth damaged on all
plantation trees.

Light defoliation in patches for the
fourth year. Severe in single patch.
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Pacific and Yukon (Continued)

Hosts Location Remarks

Fenusa pusilla (Lepeletier)
Birch leafminer

Gnathotrichus spp.
Trypodendron spp.
Ambrosia beetles

Harmonia axyridis (Pallas)
A ladybird beetle

Hemichroa crocea (Geoffroy)
Striped alder sawfly

Herpetogramma pertextalis
(Lederer)
A leafroller

Hyles gallii (Rottemburg)
Sphinx moth

Hylobius warreni Wood
Warren’s rootcollar weevil

Hylurgops rugipennis (Mannerheim)
A bark beetle

Hyphantria cunea (Drury)
Fall webworm

Ips pini (Say)
Pine engraver

Laricobius nigrinus Fender
Predatory beetle

Leptoglossus occidentalis
Heidemann
Western conifer seed bug

Leucoma salicis (Linnaeus)
Satin moth

White birch

Douglas-fir,
lodgepole pine,
western hemlock

Spruce, pine, larch,
oak, birch, plum,
cherry

Alder

Hybrid poplar

Fireweed

Lodgepole pine

Lodgepole pine

Alder, cherry

Lodgepole pine

Hemlock woolly
adelgid

Douglas-fir,
western red cedar,
lodgepole pine

Trembling aspen

Prince Rupert,
Revelstoke

Prince Rupert and
Vancouver regions

Kamloops, Nelson,
Prince Rupert and
Vancouver regions

Vancouver Island,
Gulf Islands, Fraser
Valley

Skeena River

Harrison Mills

Prince Rupert 
Region

Interior regions,
particularly central
part of Prince Rupert
Region

Prince Rupert 
Region

Kamloops
Vancouver and
Nelson regions

Cariboo
Kamloops
Nelson and Prince
Rupert regions

Vancouver Region

West Kootenay

Vancouver Island

Kamloops Region

Moderate defoliation; first record in
interior.

Discoloration on 40% of foliage on
trees at Smithers; moderate
discoloration from Yale to Vancouver.

Common in bark of beetle-attacked
trees and log decks.

First records of this biological control
agent in Canada.

Declined from moderate defoliation in
1992.

New host record.

Endemic; down from light defoliation
in 1992 in eastern part of the region.

Common in natural stands and
plantations; usually less than 1%
mortality annually.

Declined; in trees predisposed by root
diseases and mountain pine beetle.

Common, widespread light to severe
defoliation and numerous webs.

Common in trees killed by mountain
pine beetle and near edges of cutblocks.

The U.S. Forest Service was provided
with 200 adults of this native beetle, a
predator of the adelgid in British
Columbia, for evaluation as a biological
control.

Chronic moderate to high numbers;
nuisance in urban areas.

Common in seed orchards.

Declined to light defoliation in 4
patches over 170 ha.
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Lophocampa argentata (Pack.)
Silverspotted tiger moth

Lyonetia speculella Clemens
Birch leafminer

Magdalis sp.
Conifer weevil

Melanolophia imitata (Walker)
Greenstriped forest looper

Mindarus sp.
A balsam twig aphid

Neodiprion sp.
Sawfly

Neophasia menapia (C. and R.
Felder)
Pine butterfly

Nepytia freemani Munroe
Western false hemlock looper

Neuroterus saltatorius (Edwards)
Jumping gall wasp

Pacific and Yukon (Continued)

Hosts Location Remarks

Douglas-fir

White birch

Lodgepole pine

Douglas-fir

Amabilis fir, grand
fir, alpine fir

Western hemlock

Ponderosa pine

Douglas-fir

Garry oak

Nelson Region

Tatla Lake and
Valemount

Vancouver Region

Prince Rupert,
Nelson and 
Kamloops regions

Adams Lake

Chilcotin, 100 Mile
House

Kamloops and
Vancouver regions

Vancouver Region

Okanagan Valley

Prince Rupert 
Region

Queen Charlotte
Islands

Glacier National 
Park

Pritchard,
Okanagan Valley

Kamloops Region

Greater Victoria,
Sooke

Sidney, Duncan

Nanaimo,
Salt Spring Island

Increased to 4 580 ha near Golden and
decreased to 80 ha in southwestern part
of region.

New distribution records.

Colonies less numerous on southern
Vancouver Island than in 1993.

Light to severe defoliation over 660 ha
at Bob Quinn Lake, and in southern
half of the Nelson Region and eastern
part of Kamloops Region.

Increased; low to moderate defoliation
on 650 ha.

Endemic; down from 30% defoliation
on 20% of trees in 1993.

Endemic; larvae common in collections
but no defoliation.

Endemic after 1989 epidemic.

Endemic after light damage in 1992.

Incidental in young stand in Kitimat
Valley.

Endemic.

Populations increased along with
blackheaded budworm.

Endemic; no adults seen.

Endemic after light defoliation at Mara
Hill in 1993.

Severe discoloration and premature leaf
fall; limited decline in ninth year.

Severe discoloration and damage.

Remains at endemic levels. New
distribution record.
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Operophtera brumata (Linnaeus)
Winter moth

Orgyia antiqua badia Hy. Edw.
Rusty tussock moth

Orgyia pseudotsugata (McDunnough)
Douglas fir tussock moth

Petrova albicapitana (Busck)
Northern pitch twig moth

Phyllobius intrusus Kono
Arborvitae weevil

Phyllocnistis populiella Chambers
Aspen leafminer

Phylloxera sp. nr. glabra (Heyden)
Oak leaf phylloxeran

Pineus coloradensis (Gillette)
Hard pine adelgid

Pineus pinifoliae (Fitch)
Pine leaf chermid

Pineus sp.
An adelgid

Pissodes fasciatus LeConte
A rootcollar weevil

Pissodes terminalis G.R. Hopping
Lodgepole pine terminal weevil

Pityokteines sp.
An alpine fir bark beetle

Pityophthorus orarius Bright
A twig borer

Pleroneura sp.
Balsam shootboring sawfly

Pacific and Yukon (Continued)

Hosts Location Remarks

Garry oak

Birch, fruit and
ornamental trees

White spruce,
alpine fir,
lodgepole pine,
alder, Douglas-fir

Douglas-fir

Lodgepole pine

Eastern white cedar,
western red cedar

Trembling aspen

Garry oak

Ornamental oak

Lodgepole pine

White pine

Engelmann, Sitka,
white spruce

Douglas-fir

Lodgepole pine

Alpine fir

Douglas-fir

Grand fir

Vancouver Island

Vancouver, Lower
Fraser Valley

Prince George and
Cariboo regions,
Fraser Valley

Southern British
Columbia

Nass Valley

Langley

Adams River

Greater Victoria,
Gulf Islands

Sumas,
Comox, Kelowna

Burns Lake

Coldwater Creek

Kamloops, Nelson
Prince George and
Prince Rupert regions

Ashnola River

Central and southern
interior

Kamloops Region

Shuswap

Creston, Nelway

Continued light defoliation of widely
scattered trees.

Increased trace and light defoliation.

Endemic; following defoliation of over
13 000 ha in 1992.

Endemic population levels.

Very common in one plantation.

First record of this exotic weevil in
western Canada.

Widespread in immature stands near
Harbour Lakes.

Severe discoloration and premature leaf
drop on 10% of trees. First record of
tree mortality.

New in 1993; still active. Low
populations.

Increased; common on young trees.

Reduced growth of plantation trees.

Infested tips on some trees common in
most areas; minimal impact.

In association with root disease in
infected trees.

Common in most immature stands but
usually in less than 10% of the trees.

Associated with mortality of 10% of
trees in young stands at McPhail Creek.

Endemic; after collapse near Adams
River in 1992.

Endemic; following damage in 1991
and 1992.



Forest Insect and Disease Conditions in Canada 1994 86

Pristiphora erichsonii (Hartig) 
Larch sawfly

Profenusa thomsoni (Konow)
Ambermarked birch leafminer

Pseudohylesinus granulatus
(LeConte)
Fir root bark beetle

Pyrrhalta luteola (Mueller)
Elm leaf beetle

Rhabdophaga sp.
A midge

Rhopalosiphum sp.
An aphid

Saperda calcarata Say
Poplar borer

Scolytus unispinosus LeConte
Douglas-fir engraver beetle

Scolytus ventralis LeConte
Fir engraver beetle

Semiothisa sexmaculata (Pack.)
Green larch looper

Steremnius carinatus (Bohart)
A rootcollar weevil

Tomicus piniperda (Linnaeus)
Pine shoot beetle

Pacific and Yukon (Continued)

Hosts Location Remarks

Alpine fir

Tamarack

Western larch

White birch

Amabilis fir

Elm

Willow

Spruce

Aspen, black
cottonwood

Douglas-fir

Amabilis fir

Western larch

Sitka spruce

Pines

Vancouver Region

Christina Lake

Prince Rupert,
Yukon Territory

Vancouver Region

Hazelton,
Terrace,
Pemberton

West Kootenay

Vancouver Region

Okanagan Valley

Babine Lake

Langley

Cariboo,
Kamloops regions

Hedley

Pemberton,
Vancouver Region

West Kootenay

Queen Charlotte
Islands

Pacific and Yukon
Region

Common in new shoots in mainland
areas; highest in Manning Park.

Endemic through southern host range.

Trace to light defoliation near Yukon
border and in patches along Robert
Campbell Highway north of Watson
Lake.

Light to moderate defoliation of small
groups of trees at the University of
British Columbia Research Forest.

Light and moderate discoloration of
trees along roadsides, in city areas and
in natural stands.

New light defoliation. Patches of severe
discoloration.

Common in weakened trees at scattered
locations.

Declined to endemic after defoliation in
parks and boulevards for four years.

Stems on roadside trees again heavily
galled.

New host record, feeding on roots of
seedlings.

Up to 20% of trees in widespread
patches killed or with stem breakage.

Endemic at Johns Creek where
common in 1992.

Common at scattered sites in north
shore drainages and in fire-scorched
trees.

Endemic; collapsed in 1991 following
defoliation of over 12 000 ha in 1990,
the first year of defoliation.

Declined to endemic in a few sites.

Negative in surveys initiated in 1992
following finds in the U.S. Lake States.
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Tricholochmaea decora carbo
(LeConte)
Pacific willow leaf beetle

Trisetacus chamaecypari Smith
An eriophyid mite

Trypodendron spp.

Yponomeuta malinella Zeller
Apple ermine moth

Yponomeuta padella (Linnaeus)
Cherry ermine moth

Zeiraphera improbana Walker
Larch budmoth

Zeiraphera sp.
Spruce budmoth

Zelleria sp.
An ash skeletonizer

Zelleria haimbachi Busck
Pine needle sheathminer

Zeugophora sp.
Leafblotch miner

Diseases
Amanita pachycolea D.E. Stuntz
A mushroom

Arceuthobium americanum 
Nutt. ex Engelm.
Dwarf misletoe

Arceuthobium douglasii
Engelm.
Dwarf mistletoe

Arceuthobium laricis
(Piper) St. John
Dwarf mistletoe

Arceuthobium tsugense
(Rosendahl) G.N. Jones
Dwarf mistletoe

Pacific and Yukon (Continued)

Hosts Location Remarks

Willow

Yellow cedar

Apple, crabapple

Mountain ash,
cherry, hawthorn,
plum, Saskatoon

Western and alpine
larch

White spruce,
Sitka spruce

Ash

Lodgepole pine

Hybrid poplars

Cottonwood

Soil and duff

Lodgepole pine

Douglas-fir

Western larch

Western hemlock

Prince Rupert 
Region

Vancouver Region

Vancouver Region

Victoria, Delta

East Kootenay 
(Elle Valley)

Prince Rupert
Queen Charlotte
Islands

Victoria

Vavenby, Monte
Lake,
East Kootenay,
Okanagan Valley

Herrling Island near
Chilliwack 

Ashcroft

Cortes Island

Cariboo, Nelson,
Kamloops, and 
Prince Rupert regions

West Kootenay,
South Okanagan

Nelson region

Prince Rupert and
Vancouver regions

Moderate to severe defoliation in
patches from Kitwanga to Cranberry
Junction and Terrace.

Common in seed orchards and on
ornamentals on southern Vancouver
Island.

see Gnathotrichus spp.

Fewer colonies and less widespread.

Increased; numerous tents and
widespread light damage.

Moderate and severe defoliation over
700 ha for first time in recent years.

Common in new shoots.

First record of an apparent introduction
on ornamentals.

Endemic; following collapse in 1992.

Collapse after lightly discolored trees 
in 1993.

New light damage.

New provincial record for FIDS
database.

Occasional severe brooming causing
increment loss.

Severe brooming in patches.

Widespread.

Widespread in old-growth coastal areas.
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Armillaria ostoyae
(Romagnesi) Herink
Armillaria root disease

Atropellis pinicola Zeller and Good.
A. piniphila
(Weir) Lohman and Cash
Atropellis canker

Badhamia sp.
Slime mold

Bjerkandera adusta 
(Willd.:Fr.) P. Karst.
White heart and butt rot

Bursaphelenchus xylophilus
(Steiner and Buhrer) Nickle
Pinewood nematode

Ceratocystis sp.
Blue stain fungus

Chondrostereum purpureum
(Pers.: Fr.) Pouzar
Wood decay

Chrysomyxa arctostaphyli
Dietel
Spruce broom rust

Chrysomyxa ledicola Lagerh.
Large-spored spruce-
Labrador tea rust

Ciborinia whetzelii
(Seaver) Seaver
Ink spot of aspen

Coleosporium asterum
(Dietel) Syd. and P. Syd.
Western pine-aster rust

Coniochaeta ligniaria
(Grev.) Cooke
Saprophyte

Pacific and Yukon (Continued)

Hosts Location Remarks

Douglas-fir,
lodgepole and
ponderosa pine,
western larch

Lodgepole pine

Engelmann spruce

Cherry

Western hemlock,
lodgepole pine

White spruce

Engelmann spruce

Engelmann spruce,
white spruce

Sitka spruce

White spruce

Trembling aspen

Lodgepole pine

Trembling aspen

All forest regions

All regions

Western Prince
Rupert Region

Nakusp

Sorrento

British Columbia

Aleza Lake

Penticton

Nelson, Prince
George,
Prince Rupert
regions,
Yukon Territory

Queen Charlotte
Islands

Port Hardy

Dease Lake

Okanagan Falls

Lytton

Prince George

Found in all age classes of most conifer
stands. Tree mortality most common in
immature stands in coastal areas and in
all age stands in the interior.

Stem infections common in dense
stands; up to 5% of the trees killed.

Branch infections in scattered patches.

New provincial host record for FIDS
database.

New provincial host record.

Bait log survey in progress.

New provincial host record.

New provincial host record.

Common; perennial brooms cause
growth loss.

Common, moderate damage to new
growth from near Tlell to south of
Massett.

Severe infection of all regeneration over
25 ha at Waukwaas Creek for second
year.

Common in patches.

Increased; 30% of foliage affected in
patches.

Endemic; decline from common on
immature trees at George Creek in
1993.

New provincial host record.
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Cronartium coleosporioides
Arthur
Stalactiform blister rust

Cronartium comandrae
Peck
Comandra blister rust

Cronartium ribicola
J.C. Fischer
White pine blister rust

Dasyscyphus virgineus
(Batsch: Fr.) S.F. Gray
Saprophyte

Delphinella sp.
Tip blight

Dermea pseudotsugae Funk
Canker

Dermea sp.
Bark saprophyte

Diaporthe sp.
Canker blight

Dichomera gemmicola
Funk and Sutton
Bud necrosis

Didymascella thujina
(Durand) Maire
Cedar leaf blight

Discula destructiva Redlin
Dogwood leaf blight

Dothiora taxicola (Peck) Barr
Yew blight

Pacific and Yukon (Continued)

Hosts Location Remarks

Lodgepole pine

Lodgepole pine

Western white 
pine

Whitebark pine

Alder species

Alpine fir

Amabilis fir

Trembling aspen

Chinese wisteria

Douglas-fir

Western red cedar

Dogwood

Pacific yew

Cariboo,
Prince Rupert,
Prince George,
Nelson regions

Prince George,
Prince Rupert
regions,
Yukon Territory

Kamloops and 
Nelson regions

Queen Charlotte 
City

Cariboo,
Kamloops, Prince
Rupert regions

Bamberton

Bush and Blaeberry
river valleys,
Prince Rupert 
Region

Terrace

Prince George

Vancouver

North Thompson
River Valley,
Kootenay National
Park and Bull River

Nelson, Prince 
Rupert and 
Vancouver regions

Vancouver Region

Eastern Cariboo,
Squamish River

Cankers common in west and southern
parts of Cariboo Region, widespread in
eastern part of Prince Rupert Region,
common elsewhere.

Cankers common in scattered stands.

Branch and stem cankers and tree
mortality common throughout the host
range.

Several trees in provenance trial
infected. Not native to area.

Stem cankers common on high-
elevation trees.

First record of occurrence in western
Canada.

Endemic; down from tips killed on 50-
70% of trees over 600 ha in 1992.
Common throughout south.

New provincial host record.

New provincial host record.

New provincial host record. A
Phomopsis (likely the anamorph) was
also isolated.

Severe on regeneration at scattered
locations.

Endemic. Light to moderate discolor-
ation observed throughout host range.

Less common than in 1993 on lower
mainland and eastern Vancouver Island;
branches, and occasionally trees killed.

Endemic; less common than in 1993.
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Pacific and Yukon (Continued)

Hosts Location Remarks

Drepanopeziza populorum
(Desmaz.) Hoehnel
Marssonina blight

Durandiella pseudotsugae Funk
Dime canker

Echinodontium tinctorium 
(Ellis and Everh.) Ellis and Karst. 
Yellow-brown stringy rot

Elytroderma deformans
(Weir) Darker
Elytroderma disease

Endocronartium harknessii
(J.P. Moore) Y. Hiratsuka
Western gall rust

Gloeosporium sp.
A leaf blight

Glomerella cingulata
(Stoneman) Spaulding and H. Schrenk
Glomerella blight

Gnomonia intermedia 
Rehm var. alni Barr
A leaf blight

Gnomonia setacea (Pers.:Fr.) 
Ces. and de Not.
A leaf blight 

Gremmeniella abietina (Lagerb.)
Morelet
Scleroderris canker

Guignardia sp.
A leaf blight

Hendersonia pinicola
Wehmeyer
Needle cast

Herpotrichia sp.
Brown felt blight

Hypodermella laricis Tub.
Larch needle blight

Hypoxylon multiforme (Fr.: Fr.) Fr.
Saprophyte

Hybrid poplar

Lombardy poplar

Douglas-fir

Western hemlock

Ponderosa pine

Lodgepole pine

Lodgepole pine 
var. murrayana

Holly

Poplar hybrid

Red alder

Garry oak

Lodgepole pine,
ponderosa pine

Black cottonwood

Lodgepole pine 
var. murrayana

Engelmann spruce,
alpine fir

Western larch

Trembling aspen

Harrison Mills

Massett, Queen
Charlotte Islands

West Kootenay

Prince Rupert and
Nelson regions

Southern British
Columbia

Clinton

Vernon

Central Saanich

Agassiz

Horsefly

Nanoose Bay

All regions (negative)

Terrace

Vernon, Kamloops,
Nelson,
Vancouver and 
Prince Rupert
regions,
Yukon Territory

Nelson Region

Kamloops and 
Nelson regions

Nelson Region

Fort Nelson

Light infection in plantations.

New provincial host record.

Widespread on immature trees but little
impact on tree growth.

Common in old-growth trees.

Common and widespread; perennial
infections on many trees.

Endemic; foliage not significantly
affected.

New provincial host record.

New provincial host record.

New provincial host record.

New provincial host record.

New provincial host record.

Detected in native pines in British
Columbia only at four locations in
1970s but not since.

New provincial host record.

New provincial host record. Common
on year-old needles on natural and
plantations trees infected by
Lophodermella needle cast.

Common on lower branches and young
trees in high-elevation natural stands.

Moderate discoloration on 300 ha near
Lumby.

Decline to endemic.

New provincial host record.
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Pacific and Yukon (Continued)

Hosts Location Remarks

Hypsizygus tessellatus
(Bull.: Fr.) Singer
A mushroom

Inonotus tomentosus
(Fr.: Fr.) S. Teng
Tomentosus root rot

Leptographium abietinum (Peck)
M.J. Wingfield
Stain fungus

Leptographium wageneri 
(Kendrick) M.J. Wingfield
Blackstain root disease

Leptomelanconium allescheri
(Schnabel) Petrak
Needle blight

Leptomelanconium cinereum
(Dearn.) Morgan-Jones
Needle blight

Linospora tetraspora
G.E. Thompson
Leaf blight

Lirula macrospora
(Hartig) Darker
Needle blight

Lirula sp.
Needle blight

Lophodermella concolor
(Dearn.) Darker
Pine needle cast

Lophodermella montivaga Petrak
A needle cast

Melampsora medusae Thuemen f.
sp. deltoidae
Hybrid poplar rust

Trembling aspen

Engelmann spruce,
white pine

White spruce

Lodgepole pine,
Douglas-fir 

Whitebark pine

Ponderosa pine

Sitka spruce

Sitka spruce

White spruce

Lodgepole pine 
var. murrayana

Whitebark pine

Ponderosa pine

Lodgepole pine

Whitebark pine

Poplar hybrids
TXD

Kamloops

Barriere,
Prince George,
Nelson Region

Aleza Lake

Kamloops Region

Hedley

Rocky Mountain
Trench

Skeena River Valley

Queen Charlotte
Islands

Hazelton

Vernon

Nimpo Lake 

Clinton

Cariboo,
Kamloops, Nelson,
Prince Rupert,
Vancouver regions
and southern Yukon
Territory

Gang Ranch

Agassiz

New provincial host record.

Widely scattered foci.
Widespread in mature stands.

New provincial host record.

Patches of diseased trees in North
Thompson River Valley.

Endemic; needle dieback on 50% of the
trees at Mount Riordan.

Moderate to severe defoliation over 
3 100 ha in southern areas.

Blotches on some foliage on most trees
in the area for second year.

Light discoloration of needles at
scattered sites.

Infection of 50% of year-old needles in
plantation.

New host record.

New host record.

New host record.

Widespread. Severe discoloration of
needles in most regions.

New host record.

Severe infection on clones.
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Melampsora occidentalis
Jacks.
Conifer-cottonwood rust

Melampsora paradoxa
Dietel and Holw.
Larch willow rust

Melampsoridium hiratsukanum
S. Ito ex F. Hiratsuka
A foliar rust

Meria laricis Vuill.
Larch needle cast

Microsphaera penicillata
(Wallr.: Fr.) Lév.
Powdery mildew

Mycosphaerella pini
E. Rostrup in Munk 
(=Scirrhia pini
Funk and A.K. Parker)
Needle blight

Mycosphaerella populicola
G.E. Thompson
Septoria leaf spot

Mycosphaerella tassiana
(de Not.) Johans.
Leaf blight

Mycovellosiella sp.
A leaf spot

Nectria sp.
A blight

Ophiostoma europhioides 
(E. Wright and R. Cain) H. Solheim
Blue stain fungus

Pacific and Yukon (Continued)

Hosts Location Remarks

Poplar hybrids
TXm

Black cottonwood

Poplar hybrid 
TXM

Western larch

Red alder

Western larch

Red alder

Western white 
pine, lodgepole 
pine

Black cottonwood

Hybrid poplars

Black cottonwood

Red osier,
dogwood

Western yew

Engelmann spruce,
Douglas-fir

Agassiz

Kamloops Region

Agassiz

Okanagan Falls

Port Alberni

Kamloops Region

Surrey

British Columbia

Skeena River

Hazelton

Harrison Mills

Terrace

Howser

Spuzzum

Golden, Cranbrook

Confirmed in British Columbia in 1993;
reoccurred in 1994. First detected in
western North America in 1991 in
Washington and Oregon.

Moderately affected 10% of foliage on
300 ha near Lumby.

New host record.

Infected 10% of foliage on immature
trees.

New provincial record. Light to
moderate in an alder plantation. Last
observed in western Canada in Alberta
in 1963.

Endemic.

New provincial host record.

Endemic; no significant discoloration.

Foliage discolored on planted trees for
second year.

Increased, widespread foliar
discoloration.

Light in plantations.

First provincial record of perfect state.

New provincial record.

New provincial host record.

First provincial record.
New host record.
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Ophiostoma pseudotsugae
(Rumbold) Arx
Blue stain fungus

Phaeocryptopus gaeumannii
(T. Rohde) Petrak
Swiss needle cast

Phaeocryptopus nudus
(Peck) Petrak
Needle disease

Phaeolus schweinitzii
(Fr.) Pat.
Brown cubical rot

Phaeoramularia maculicola
(W. Rom. and Sacc.) Sutton
Leaf blight

Phaeoseptoria contortae
Parmelee and Y. Hiratsuka
Needle disease

Phellinus pini
(Thore: Fr.) A. Ames
Red ring rot

Phellinus weirii
(Murrill) R.L. Gilbertson
Laminated root rot

Phloeosporella padi
(Lib.) Arx
Shot-hole disease

Phyllosticta pachystimae
Wehmeyer
A leaf spot

Pleospora laricina Rehm
A saprophyte

Psilocybe crobula (Fr.)
M. Lange ex Singer
A mushroom

Pucciniastrum epilobii
G.H. Otth
Fir-fireweed rust

Pacific and Yukon (Continued)

Hosts Location Remarks

Douglas-fir

Douglas-fir

Amabilis fir

Lodgepole pine

Black cottonwood

Lodgepole pine

Western hemlock

Douglas-fir

Cherry

Falsebox

Yellow cedar

Lawn

Alpine fir

Cranbrook

Adams River

Sayward

Vancouver Region

Okanagan

Houston

Okanagan Valley

Prince Rupert 
Region,
Yukon Territory

Hedley

Vancouver Region
(Sunshine Coast to
Hope)

Revelstoke

Port Alberni

Victoria

Cariboo, Prince
George,
Prince Rupert,
Kamloops regions

Nelson Region

First provincial record.

Endemic; a decline from light
discoloration in 1992.

Common; light infection in lower
crowns of second growth.

Endemic; following light to severe
needle discoloration on most trees for
second year in 1993.

Common in windthrow.

Common.

Endemic; on older needles near Blue
Lake.

Common in old growth in western part
of the region.

Common; pockets of 4-5 infected trees
in 30- to 80-year old stands.

Endemic; following moderate
discoloration, shot-holes and leaf drop
in 1993.

New record for western Canada.

New host record.

New provincial record for FIDS
database.

Common; 50% of new needles on 30-
60% of trees discolored in patches.

Common at low levels.
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Pucciniastrum goeppertianum
(Kuehn) Kleb.
Fir-blueberry rust

Rhabdocline pseudotsugae Sydow
Douglas-fir needle cast

Rhytisma punctatum
(Pers.: Fr.) Fr.
Tar spot

Septoria alnifolia
Ellis and Everh.
Septoria leaf spot

Sydowia polyspora 
(Bref. and V. Tavel) E. Mueller
A dieback fungus

Taphrina flectans Mix
Taphrina leaf curl

Taphrina populina
(Fr.: Fr.) Fr.
Yellow leaf spot

Trametes hirsuta (Wulfen: Fr.) Quél.
Heart rot

Valsa melanodiscus G.H. Otth
A dieback fungus

Valsa sordida Nitschke
Cytospora canker

Venturia macularis
(Fr.: Fr.) E. Mueller and Arx
Shepherd’s crook

Venturia populina
(Vuill.) Fabricius
Venturia blight of cottonwood

Pacific and Yukon (Continued)

Hosts Location Remarks

Alpine fir

Douglas-fir

Big leaf maple

Alder

Mountain alder

Western red cedar

Prunus sp.

Black cottonwood 

Trembling aspen

Sitka alder

Pacific willow

Trembling aspen

Black cottonwood,
trembling aspen

Trembling aspen

Black 
cottonwood

North Thompson
River Valley,
Smithers

Nelson Region

Cariboo Region

Fraser Valley,
Sunshine Coast

Texada Island

Hazelton

Kitimat

Hazelton

Powell River

Smithers

Fort Nelson

Horsefly

Atlin

Kamloops Region

Prince Rupert and
Kamloops regions

Fraser Valley,
Hazelton,
Smithers

Moderate infection of foliage on 30%
of trees in patches. Declined to
endemic.

Severe needle loss over 19 000 ha in
East Kootenay.

Increased infections in Chilcotin;
common elsewhere in host range.

Common tar spot fungus.

Endemic. 

New host record.

New host record.

Gouting and witches’ brooms on many
stems.

Common on most trees in plantation.

New host record.

New record for western Canada.

New host record.

Older trees in some stands killed or
severely deformed.

Increase; common along creeks at
widespread locations.

Widespread; severe discoloration of
new shoots.

Scattered infections killed up to 20%
shoots.
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Other Damage
Drought

Mammals

Maple leaf scorch 
(unknown cause)

Pacific and Yukon (Continued)

Hosts Location Remarks

Lodgepole pine,
Douglas pine,
western larch

Conifers

Big leaf maple

East Kootenay,
Southern Rocky
Mountain Trench

British Columbia,
Yukon Territory

Vancouver Region

Mortality of 10-20% of young trees
common in patches.

Significantly fewer reports of damage
by porcupines, squirrels and voles than
in 1993.

Severe foliar browning and branch
dieback throughout host range.
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, balsam woolly (Adelges piceae [Ratzeburg]) .......1, 42, 47, 80
, Cooley spruce gall (A. cooleyi [Gillette]) .......................30, 80
, eastern spruce gall (A. abietis [Linnaeus]) ...........................47
, hard pine (Pineus coloradensis [Gillette])............................85
, (pale) spruce gall (A. strobilobius [Kaltenbach]) ......27-28, 76
, pine bark (P. strobi [Hartig]).................................................53
, pine leaf (P. pinifoliae [Fitch])..............................................53
, ragged spruce gall (P. similis [Gillette]) ...............................53
, red spruce (P. floccus [Patch]) ..............................................53
, spruce gall (Adelges lariciatus [Patch]) ........27-28, 30, 47, 76
, western larch woolly (Adelges oregonensis Annand) ...........80

Adventitious growth...................................................................22
Agrilus anxius Gory...................................................................65
Agromyza aristata Malloch .......................................................80
Air, atmospheric pollution, long-range transport of,
damage to forests .......................................................................24
Alder

aphid, woolly (Paraprociphilus tessellatus [Fitch])................52
flea beetle (Altica ambiens alni Harris) ..................................47
flea beetle (Altica ambiens LeConte)......................................80
leaf beetle (Chrysomela m. mainensis Bechyne) ....................42
sawfly, striped (Hemichroa crocea [Geoffroy])................43, 83
woolly sawfly (Eriocampa ovata [Linnaeus]) ........................82

Alpine fir bark beetle, an (Pityokteines sp.) ..............................85
Alsophila pometaria (Harris).........................................47, 61, 65
Altica ambiens alni Harris .........................................................47
A. ambiens LeConte...................................................................80
A. populi W.J. Brown.................................................................65
Amanita pachycolea D.E. Stuntz ...............................................87
Ambermarked birch leafminer 
(Profenusa thomsoni [Konow]) ...............................23, 54, 63, 86
Ambrosia beetle

Gnathotrichus spp. ..................................................................83
, pitted (Corthylus punctatissimus [Zimmerman])..................67

Trypodendron sp......................................................................83
Anacampsis innocuella (Zeller) .................................................47
Anacampsis niveopulvella (Chambers)......................................47
Anelaphus parallelus (Newman) ...............................................65
Animal browse damage .............................................................30
Anisota finlaysoni Riotte............................................................65
Anisota virginiensis virginiensis (Drury).............................47, 61
Annosus or Fomes root rot 
(Heterobasidion annosum [Fr.:Fr.] Bref.)..................................72
Anoplonyx canadensis Harrington.............................................61
Anthracnose

Apiognomonia errabunda (Roberge) Hoehnel .................27, 71
Apiognomonia veneta (Sacc. and Speg.) Hoehnel ..................71
Discula campestris (Pass.) Arx ...............................................72
Discula umbrinella (Berk. and Br.) Sutton.............................64
Kabatiella apocrypta (Ellis and Everh.) Arx ..........................46
of maple (Aureobasidium apocryptum
[Ellis and Everh.] Herm.-Niv.) ................................................56

Antler moth (Cerapteryx graminis Linnaeus) ...........................42
Aphid

, a balsam twig (Mindarus sp.) ...............................................84
, an (Rhopalosiphum sp.) ........................................................86
, balsam twig (Mindarus abietinus Koch) ..............................51
, Cinara laricifex (Fitch) .........................................................28
, conifer (Cinara spp.).......................................................27, 49
, poplar petiolegall (Pemphigus populitransversus Riley) ......76
, spruce (Elatobium abietinum [Walker])................................82
, spruce twig or a woolly 
(Mindarus obliquus [Cholodkovsky]) .........................27-28, 51
, woolly alder (Paraprociphilus tessellatus [Fitch]) ...............52

Aphrophora cribrata (Walker)...................................................65
Aphrophora spp..........................................................................47
Apiognomonia errabunda (Roberge) Hoehnel ....................27, 71
Apiognomonia veneta (Sacc. and Speg.) Hoehnel.....................71
Apiosporina morbosa (Schw.:Fr.) Arx.......................................45
Apple-and-thorn skeletonizer 
(Choreutis pariana [Clerk]).................................................48, 81
Apple ermine moth (Yponomeuta malinella Zeller)..................87
Arborvitae weevil (Phyllobius intrusus Kono)..........................85
Arceuthobium americanum Nutt. ex Engelm. .....................19, 87
A. douglasii Engelm...................................................................87
A. laricis (Piper) St. John ....................................................30, 87
A. pusillum Peck ........................................................................56
A. tsugense (Rosendahl) G.N. Jones..........................................87
Archips cerasivorana (Fitch) ...................................42, 48, 65, 80
A. negundana (Dyar)..................................................................65
A. rosana (Linnaeus)..................................................................80
Arge pectoralis (Leach) .............................................................48
Argyresthia sp. ...........................................................................80
A. aureoargentella Brower.........................................................48
A. canadensis Freeman ..............................................................66
A. columbia Freeman .................................................................80
A. freyella (Walshingham) .........................................................48
A. thuiella (Pack.) ................................................................48, 66
Armillaria root rot  

Armillaria spp. ..................................................................45, 63
A. mellea (Vahl.: Fr.) Kummer................................................56
A. ostoyae (Romagnesi) Herink ......................29-30, 71, 77, 88

Army cutworm, black (Actebia fennica [Tauscher]) ...........42, 65
ARNEWS...............................................................................2, 24
Ash

decline .....................................................................................23
dieback ....................................................................................74

Ash rust (Puccinia sparganioides Ellis and Barthes)................58
Ash skeletonizer, an (Zelleria sp.) .............................................87
Asian (strain, biotype of) gypsy moth..................................16-17
Asiatic race of gypsy moth ........................................................16
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Aspen (or trembling aspen)
and poplar, leaf spot of

Marssonina populi (Lib.) Magn. ..........................................78
Marssonina tremuloides Klebahn.........................................78

caterpillar, blackcheeked (Ipimorpha pleonectusa Grote) ......43
conifer-aspen rust, also needle rust,
on tamarack (Melampsora medusae Thuemen)..........46, 58, 78
decline .....................................................................................22
, ink spot of (Ciborinia whetzelii [Seaver] Seaver) ....57, 72, 88
leaf beetle (Chrysomela crotchi Brown) .................................76
, leaf and twig (or shoot) blight of 
(Venturia macularis [Fr.:Fr.] E. Mueller and Arx)......46, 59, 74, 78, 94
leafblotch miner (Phyllonorycter ontario [Freeman]) ............70
leafroller

Anacampsis innocuella (Zeller)............................................47
A. niveopulvella (Chambers) ................................................47
, early (Pseudexentera oregonana
[Walshingham])......................................22, 44, 47, 54, 70, 77
Epinotia criddleana (Kraft)..................................................47
E. solandriana (Linnaeus)..............................................43, 47
Pseudosciaphila duplex (Walshingham) ..............................47

(or poplar) serpentine leafminer 
(Phyllocnistis populiella Chambers) ..............44, 52, 63, 77, 85
shoot blight of, or aspen leaf and twig blight 
(Venturia macularis [Fr.:Fr.] E. Mueller and Arx) .....46, 59, 74
tortrix, large (Choristoneura conflictana
Walker)............................................................48, 62, 66, 76, 81
twoleaf tier (Enargia decolor [Walker]) ...........................62, 76
webworm (Tetralopha aplastella [Hulst]) ..............................55

Astrodochium coloradense Ellis and Everh...............................56
Atropellis (or stem) canker

Atropellis spp...........................................................................30
A. pinicola Zeller and Good....................................................88
A. piniphila (Weir) Lohman and Cash77, ..............................88

Aureobasidium apocryptum (Ellis and Everh.) Herm.-Niv. ......56

B

Bacillus thuringiensis (Bt)................................................4, 16-17
Bacterial blight (Xanthomonas campestris var. pruni)..............46
Badhamia sp. .............................................................................88
Bagworm (Thyridopteryx ephemeraeformis [Haworth]) ...........55
Balsam

bark beetle, western (Dryocoetes confusus Swaine)...............82
bark weevil (Pissodes dubius Randall) ...................................53
gall midge (Paradiplosis tumifex Gagné) .........................19, 52
gall midge (Dasineura balsamicola [Lintner]) .......................42
looper, green (Cladara limitaria [Walker]) ............................42
shootboring sawfly (Pleroneura sp.).......................................85
shootboring sawfly (Pleroneura brunneicornis Rohwer) .......53
tip blight (Delphinella balsameae [Waterman] E. Mueller) ...57
twig aphid, a (Mindarus sp.) ...................................................84
twig aphid (M. abietinus Koch) ..............................................51
woolly adelgid (Adelges piceae [Ratzeburg]).........1, 42, 47, 80

Balsam fir
bark beetle (Pityokteines sparsus [LeConte]) .........................53
looper, spruce and (Semiothisa signaria dispuncta [Walker])44
mortality.................................................................................6-7
, red flag of (Fusicoccum abietinum [Hartig] 
Prill. and Delacr.) ....................................................................57
sawfly (Neodiprion abietis complex)......................................14
tip blight (Delphinella balsameae [Waterman] E. Mueller) ...57
, witches’ broom of, or broom rust 
(Melampsorella caryophyllacearum Schroet.) .................46, 58

Balsam poplar leaf diseases
Linospora leaf blight (Linospora tetraspora
G.E. Thompson) ......................................................................73

Septoria leaf spot (Mycosphaerella populicola G.E.
Thompson) ...........................................................................73, 92
Bark beetle

, a (Conophthorus sp.).............................................................29
, a (Hylurgops rugipennis [Mannerheim]) ..............................83
, alpine fir, an (Pityokteines sp.) .............................................85
, a spruce (Dryocoetes affaber [Mannerheim]).......................82
, balsam fir (Pityokteines sparsus [LeConte]) ........................53
, fir root (Pseudohylesinus granulatus [LeConte]) .................86
, larch (Dendroctonus simplex LeConte) ................................12
, native elm (Hylurgopinus rufipes [Eichhoff]).......................19
Pityophthorus sp......................................................................70
, smaller European elm (Scolytus multistriatus [Marsham]) ..19
, spruce (Dendroctonus rufipennis [Kirby])............................11
, spruce, a (Dryocoetes affaber [Mannerheim])......................82
, western balsam (D. confusus Swaine) ..................................82

Bark beetles .....................................................................1, 19, 24
Bark saprophyte (Dermea sp.)...................................................89
Basswood thrips (Sericothrips tiliae Hood) ..............................63
Bay of Fundy mortality (acid fog, air pollution) .................24-25
Bear ............................................................................................30
Beauveria bassiana [Bals.] Vuill. ..............................................10
Beech bark disease, or Nectria canker

Nectria coccinea var. faginata Lohman,
Watson and Ayers ..............................................................58, 64
N. galligena Bres.....................................................................64

Beech scale (Cryptococcus fagisuga Lindinger).......1, 49, 58, 67
Bethel’s juniper rust (Gymnosporangium bethelii Kern) ..........78
™Biocontrol-1 ...........................................................................14
Birch

-aspen leafroller (Epinotia solandriana [Linnaeus]) ..............43
borer, bronze (Agrilus anxius Gory) .......................................65
casebearer (Coleophora serratella [Linnaeus]) ..........42, 49, 62
decline .....................................................................................22
leaf beetle (Phratora hudsonia W.J. Brown) ..........................69
leaf edgeminer, early (Messa nana [Klug]) ......................51, 68
leafminer

, ambermarked (Profenusa thomsoni [Konow]).23, 54, 63, 86
Fenusa pusilla [Lepeletier]) .........................23, 43, 50, 68, 83
Heterarthrus nemoratus (Fallen)..........................................50
Lyonetia speculella Clemens................................................84

leafroller (Caloptilia sp.).........................................................66
leaf spot (Septoria betulae Pass.)......................................46, 74
leaf spot (Septoria betulina Pass.) ..........................................58
sawfly (Arge pectoralis [Leach]) ............................................48
sawfly, fringed (Dimorphopteryx melanognathus
Rohwer).............................................................................43, 67
skeletonizer (Bucculatrix canadensisella
Chambers) .......................................................23, 42, 48, 61, 66

Biston betularia cognataria (Guen.) .........................................48
Bjerkandera adusta (Willd.:Fr.) P. Karst. ..................................88
Black army cutworm (Actebia fennica [Tauscher]).............42, 65
Black canker (Glomerella miyabeana [Fukushi] 
Arx and Mueller) .......................................................................45
Black canker of willow (Glomerella cingulata
[Stoneman] Spaulding and H. Schrenk) ....................................72
Black canker, scab and (Fusicladium saliciperdum
[Allesch. and Tub.] Tub.) ...........................................................45
Blackcheeked aspen caterpillar 
(Ipimorpha pleonectusa Grote)..................................................43
Blackheaded budworm (Acleris variana [Fernie]) ......................9
Blackheaded budworm, western 
(Acleris gloverana [Walshingham]).....................................80, 84
Blackheaded jack pine sawfly (Neodiprion pratti banksianae
Rohwer) ...............................................................................63, 69
Black knot (Apiosporina morbosa [Schw.:Fr.] Arx) .................45
Black leaf blister (Taphrina dearnessii Jenkins) .......................59
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Black moth, spearmarked (Rheumaptera hastata [Linnaeus])..54
Black spruce mortality...............................................................27
Blackstain root disease (Leptographium wageneri
[Kendrick] M.J. Wingfield)........................................................91
Blight (Phomopsis juniperovora Hahn).....................................46
Blister rust

, Comandra (Cronartium comandrae Peck) ...............30, 78, 89
Cronartium spp. ......................................................................30
, stalactiform (C. coleosporioides Arthur) ..................30, 78, 89
, sweetfern (C. comptoniae Arthur) ........................................72
, white pine (C. ribicola J.C. Fischer)

......................................................1, 29-30, 45, 57, 63, 72, 89
Blotches on foliage (Linospora leaf blight)...............................91
Blowdown ..................................................................................22
Blue stain fungus .......................................................................12

Ceratocystis sp. .......................................................................88
Ophiostoma europhioides (E. Wright and R. Cain) 
H. Solheim...............................................................................92
Ophiostoma pseudotsugae (Rumbold) Arx.............................93

Borer
, a twig (Pityophthorus orarius Bright) ..................................85
, sugar maple (Glycobius speciosus [Say]) .............................50
, bronze birch (Agrilus anxius Gory) ......................................65
, poplar (Saperda calcarata Say) ............................................86
, poplar-and-willow (Cryptorhynchus lapathi [Linnaeus]).....82

Botryosphaeria piceae Funk......................................................56
Botrytis cinerea Pers.:Fr. ................................................27-28, 56
Bourletiella sp............................................................................27
Boxelder leafroller, larger (Archips negundana [Dyar]) ...........65
Branch and twig dieback ...............................................22, 71, 95
Branches, shortened ...................................................................22
Branch flagging (squirrels) ........................................................75
Branch infection.........................................................................88
Branch mortality......................................................21, 64, 68, 70
Branch tip mortality...................................................................66
Breakage, stem...........................................................................86
Bronze birch borer (Agrilus anxius Gory).................................65
Broom rust, or witches’ broom of balsam fir 
(Melampsorella caryophyllacearum Schroet.) ....................46, 58
Broom rust, spruce, or witches’ broom of spruce 
(Chrysomyxa arctostaphyli Dietel)................................71, 77, 88
Brown cubical rot (Phaeolus schweinitzii [Fr.] Pat.).................93
Brown felt blight (Herpotrichia sp.)..........................................90
Browning .................................................................47, 54, 71, 74

, foliage (foliar)......................................................22-23, 69, 95
, needle, of white pine (unexplained)......................................22

Brown looper, early (Eupithecia spp.).......................................43
Bruce spanworm (Operophtera bruceata [Hulst]) ........52, 61, 63
Bt ....................................................................................8, 10, 16

Berliner var. kurstaki Dipel 132®.............................................4
var. kurstaki (Foray 48B) ...................................................16-17
Foray 76B..................................................................................8

Bucculatrix canadensisella Chambers ..............23, 42, 48, 61, 66
Bud mite, yew big (Cecidophyopsis psilaspis [Nalepa]) ..........81
Budmoth or needleworm, larch 
(Zeiraphera improbana [Walker]) .................................45, 56, 87
Budmoth, spruce (Zeiraphera canadensis
Mutuura and Freeman) ..................................................29, 45, 56
Budmoth, spruce (Zeiraphera sp.).......................................71, 87
Bud scale, spruce (Physokermes piceae [Schrank]) ..................53
Buds, damage to...........................................................................8
Bud necrosis (Dichomera gemmicola Funk and Sutton)...........89

midge, a (Dasineura sp.).........................................................82
midge, spruce (Rhabdophaga swainei Felt) ...........................44

Budworms..............................................................2, 8, 12, 24, 56
Budworm, western blackheaded 
(Acleris gloverana [Walshingham]).....................................80, 84

Bug, a (Geocoris bullatus Say)..................................................28
Bug, elm lace (Corythucha ulmi Osborn and Drake)................62
Bursaphelenchus xylophilus (Steiner and Buhrer) Nickle ..56, 88
Bushy form (climatic damage) ..................................................30
Butterfly, pine (Neophasia menapia [C. and R. Felder]) ..........84
Butternut canker (Sirococcus clavignenti-juglandacearum
V.M.G. Nair, Kostichka and Kuntz) ....................................64, 74
Butt rot, white heart and (Bjerkandera adusta
[Willd.:Fr.] P. Karst.) .................................................................88

C

Caloptilia sp...............................................................................66
Canker

and dieback (Gremmeniella abietina [Lagerb.] 
Morelet) .................................................................20, 28-29, 45
, Atropellis, or stem

Atropellis pinicola Zeller and Good.....................................88
Atropellis piniphila [Weir] Lohman and Cash)..............77, 88

, black (Glomerella miyabeana [Fukushi] Arx and 
Mueller)...................................................................................45
, black, of willow (G. cingulata [Stoneman] Spaulding 
and H. Schrenk).......................................................................72
, black, scab and (Fusicladium saliciperdum
[Allesch. and Tub.] Tub.) ........................................................45
blight (Diaporthe sp.)..............................................................89
, butternut (Sirococcus clavignenti-juglandacearum
V.M.G. Nair, Kostichka and Kuntz)..................................64, 74
, Cytospora

Cytospora sp. ........................................................................64
Valsa sordida Nitschke .........................................................94

Dermea pseudotsugae Funk....................................................89
, dime (Durandiella pseudotsugae Funk) ...............................90
, European larch (Lachnellula willkommii [Hartig] Dennis) ..19
, Hypoxylon (Hypoxylon mammatum [Wahl.] J.H. Miller) ....57
, Nectria (Nectria cinnabarina [Tode: Fr.] Fr.) .......................46
, Nectria (N. galligena Bres.) ..................................................64
, Nectria or beech bark disease 
(N. coccinea var. faginata Lohman, Watson and Ayers)...58, 64
of larch (Potebniamyces coniferarum [Hahn] Smerlis............58
on spruce (Botryosphaeria piceae Funk)................................56
, Scleroderris ...........................................................................26

Gremmeniella abietina (Lagerb.) Morelet ....20, 28-29, 45, 90
G. abietina var. balsamea O. Petrini et al. ...........................20
European strain, race ............................................................20
North American race ............................................................20

, Septoria (Septoria musiva Peck)...........................................74
, stem

Atropellis spp. .......................................................................30
Comandra blister rust (Cronartium comandrae Peck) .........30
Stalactiform blister rust 
(Cronartium coleosporioides Arthur)...................................30

, stem rust, on pine ..................................................................30
Cankerworm, fall (Alsophila pometaria [Harris]).........47, 61, 65
Caloptilia spp.............................................................................48
Caripeta divisata Walker ...........................................................80
Casebearer, birch (Coleophora serratella [Linnaeus])..42, 49, 62

, cherry (C. pruniella Clemens) ..............................................49
, larch (C. laricella [Hubner])...............................49, 62, 66, 81

Cattle ..........................................................................................30
Cecidomyia sp............................................................................81
C. ocellaris Osten Sacken....................................................42, 48
C. piniinopis Osten Sacken.......................................................80
C. resinicola (Osten Sacken) .....................................................66
Cecidophyopsis psilaspis (Nalepa) ............................................81
Cedar

leaf blight (Didymascella thujina [Durand] Maire)................89

Forest Insect and Disease Conditions in Canada 1994 99



leafminer
Argyresthia aureoargentella Brower ....................................48
A. canadensis Freeman.........................................................66
A. freyella (Walshingham) ....................................................48
A. thuiella (Pack.)...........................................................48, 66
Coleotechites thujaella (Kraft).......................................48, 66

Cephalcia spp. .....................................................................28, 61
Cerapteryx graminis Linnaeus...................................................42
Ceratocystis sp. ..........................................................................88
Cercopidae ............................................................................47-48
Chermid, pine leaf (P. pinifoliae [Fitch]) ............................53, 85
Cherry casebearer (Coleophora pruniella Clemens).................49
Cherry ermine moth (Yponomeuta padella [Linnaeus])............87
Chestnut blight (Cryphonectria parasitica
[Murrill] M.E. Barr)...................................................................72
Chilocorus bipustulatus (Linnaeus)...........................................81
Chionaspis pinifoliae (Fitch) .....................................................81
Chondrostereum purpureum (Pers.:Fr.) Pouzar .........................88
Choreutis pariana (Clerk) ...................................................48, 81
Choristoneura biennis Freeman ..................................................8
C. conflictana Walker ........................................48, 62, 66, 76, 81
C. fumiferana (Clemens) .............................................................4
C. occidentalis Freeman ..............................................................8
C. pinus pinus Freeman ...............................................................8
C. rosaceana (Harris) ................................................................49
Chrysomela sp............................................................................81
C. crotchi Brown........................................................................76
C. falsa W.J. Brown ...................................................................42
C. mainensis mainensis Bechyne...............................................42
Chrysomyxa sp...........................................................................56
C. arctostaphyli Dietel...................................................71, 77, 88
C. ledi var. ledi (Alb. and Schwein.) de Bary ...............56, 63, 71
C. ledicola Lagerh. ......................................45, 56, 63, 71, 77, 88
Ciborinia whetzelii (Seaver) Seaver ..............................57, 72, 88
Cinara laricifex (Fitch) ..............................................................28
Cinara spp. ..........................................................................27, 49
Cladara limitaria (Walker) ........................................................42
Clepsis sp. 1, Clepsis sp. 2 ........................................................81
Climatic damage (factors, injury) to trees ....2, 11, 21-23, 25-28, 30

bushy form, caused by ............................................................30
multiple tops, caused by..........................................................30

Climatic damage to insects (gypsy moth) .................................16
Coccomyces hiemalis Higgins ...................................................45
Cold

winds .......................................................................................30
, winter of 1993-94 .....................................................16, 21, 25

Coleophora laricella (Hubner)......................................62, 66, 81
C. pruniella (Clemens) ..............................................................49
C. serratella (Linnaeus).................................................42, 49, 62
Coleosporium asterum (Dietel) Syd. and P. Syd.................72, 88
C. viburni Arthur........................................................................72
Coleotechnites piceaella (Kraft)................................................49
C. starki (Freeman)....................................................................81
C. thujaella (Kraft)....................................................48-49, 66-67
Comandra blister rust (Cronartium comandrae Peck) ..30, 78, 89
Cone beetle, red pine (Conophthorus resinosae Hopkins) .....49, 67
Cone beetle, white pine (Conophthorus coniperda [Schwarz])....67
Cone crops, reduced.....................................................................7
Cone maggots, larch ..................................................................28
Coneworm, spruce (Dioryctria reniculelloides
Mutuura and Munroe)..........................................................43, 49
Coniochaeta ligniaria (Grev.) Cooke ........................................88
Contarinia pseudotsugae Condrashoff ......................................81
Conifer

aphids (Cinara spp.)..........................................................27, 49
-aspen rust, also needle rust, on tamarack 

(Melampsora medusae Thuemen) .................................46, 58, 78

caterpillar, redlined (Feralia jocosa [Guen.]) .........................43
-cottonwood rust (Melampsora occidentalis Jacks.) ..............92
seed bug, western (Leptoglossus occidentalis Heidemann)....83
seedling weevil (Steremnius carinatus [Bohart])....................86
weevil (Magdalis sp.)..............................................................84

Conophthorus coniperda (Schwarz) ..........................................67
Conophthorus resinosae Hopkins........................................49, 67
Conophthorus sp. .......................................................................29
Contarinia baeri (Prell) .............................................................67
Cooley spruce gall adelgid (Adelges cooleyi [Gillette])......30, 80
Corthylus punctatissimus (Zimmerman) ...................................67
Corythucha ulmi Osborn and Drake..........................................62
Cottonwood, Venturia blight of/leaf and shoot blight 
(Venturia populina [Vuill.] Fabricius) .................................46, 94
Cranefly, a (Tipula sp.) ..............................................................27
Cranefly species

Nephrotoma ferruginea Fabricius ...........................................28
N. occipitalis Loew .................................................................28
N. sodalis Loew.......................................................................28

Croesia semipurpurana (Kraft) or Acleris 
semipurpurana (Kraft) ...................................................61-62, 65
Cronartium spp. .........................................................................30
C. coleosporioides Arthur..............................................30, 78, 89
C. comandrae Peck........................................................30, 78, 89
C. comptoniae Arthur.................................................................72
C. ribicola J.C. Fischer ...............................29, 45, 57, 63, 72, 89
Crown damage, dieback.......................................................11, 23

infection...................................................................................93
mortality ................................................................................. 23

Cryphonectria parasitica (Murrill) M.E. Barr ..........................72
Cryptococcus fagisuga Lindinger..................................49, 58, 67
Cryptorhynchus lapathi [Linnaeus])..........................................82
Cubical rot, brown (Phaeolus schweinitzii [Fr.] Pat.) ...............93
Curculionidae.......................................................................27, 49
Currant worm, imported (Nematus ribesii Scopoli) ..................44
Cutworm, black army (Actebia fennica [Tauscher]) ...........42, 65
Cutworm, gray spruce (Xestia perquiritata [Morr.]) .................44
Cylindrocarpon spp. .............................................................26-28
Cylindrocladium floridanum Sobers and Seymour .............26, 28
Cypress tip moth, a (Argyresthia sp.) ........................................80
Cytospora canker

Cytospora sp............................................................................64
Valsa sordida Nitschke............................................................94

D

Dasychira plagiata (Walker) .....................................................42
Dasineura sp. .............................................................................82
Dasineura balsamicola (Lintner) ..............................................42
Dasyschyphus virgineus (Batsch:Fr.) S.F. Gray ........................89
Datana interregima G. and R. ...................................................67
Datana ministra (Drury)............................................................67
Davisomycella ampla (J.J. Davis) Darker .................................72
Decay fungi................................................................................22
Decay, wood (Chondrostereum purpureum [Pers.:Fr.] Pouzar)....88
Deer............................................................................................30
Deformation, J-root....................................................................30

of trees.....................................................................................94
Delphinella sp. ...........................................................................89
Delphinella balsameae (Waterman) E. Mueller ........................57
Dendroctonus brevicomis LeConte............................................82
D. murrayanae Hopkins ......................................................14, 82
D. ponderosae Hopkins .............................................................12
D. pseudotsugae Hopkins ..........................................................12
D. rufipennis (Kirby) .................................................................11
D. simplex LeConte....................................................................12
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D. valens LeConte .....................................................................82
Deposition, acidic ......................................................................25
Dermea sp. .................................................................................89
Dermea pseudotsugae Funk ......................................................89
Deterioration of cedar ................................................................59
Diaporthe sp. .............................................................................89
Dichomera gemmicola Funk and Sutton ...................................89
Didymascella thujina (Durand) Maire.......................................89
Dime canker (Durandiella pseudotsugae Funk) .......................90
Dimorphopteryx melanognathus Rohwer............................43, 67
Dioryctria sp. .............................................................................82
D. cambiicola (Dyar) .................................................................82
D. reniculelloides Mutuura and Munroe .............................43, 49
Diplodia tip blight (Sphaeropsis sapinea [Fr.:Fr.] 
Dyko and B. Sutton) ......................................................59, 74, 78
Diprion similis (Hartig) .......................................................15, 62
Discoloration of foliage ..........................59, 80, 83-85, 90, 92-93

of needles ..........................................................................91, 93
of seedlings..............................................................................30
of shoots ..................................................................................94

Discula campestris (Pass.) Arx..................................................72
D. destructiva Redlin .................................................................89
D. umbrinella (Berk. and Broome) Sutton ................................64
Dogwood leaf blight (Discula destructiva Redlin) ...................89
Dothiora taxicola (Peck) Barr ...................................................89
Dothiorella fraxinicola Ellis and Everh. ...................................23
Douglas-fir

beetle (Dendroctonus pseudotsugae Hopkins)........................12
engraver beetle (Scolytus unispinosus LeConte) ....................86
needle cast (Rhabdocline pseudotsugae Sydow) ....................94
tussock moth (Orgyia pseudotsugata [McDunnough]) ....14, 85

Downy mildew (Plasmopara viburni Peck) ..............................27
Drepanopeziza populorum (Desmaz.) Hoehnel ........................90
Drepanopeziza tremulae Rimpau ..............................................57
Drought....................................................2, 11, 23, 25, 28, 79, 95
Drying, winter............................................................................30
Dryocampa rubicunda rubicunda (Fabricius)...............49, 62, 67
Dryocoetes affaber (Mannerheim).............................................82
Dryocoetes confusus Swaine .....................................................82
Durandiella fraxini (Schwein:Fr.) Seaver .................................23
Durandiella pseudotsugae Funk................................................90
Dutch elm disease.............................................................1, 18-19

beetle vectors...........................................................................19
Ophiostoma ulmi (Buisman) Nannf. .......................................18

Dwarf mistletoe
Arceuthobium douglasii Engelm.............................................87
A. laricis (Piper) St. John..................................................30, 87
A. tsugense (Rosendahl) G.N. Jones .......................................87
, eastern (A. pusillum Peck) ....................................................56
, lodgepole pine (A. americanum Nutt. ex Engelm.) ........19, 87

E

Early aspen leafroller 
(Pseudexentera oregonana [Walshingham]) .....22, 44, 47, 54, 70

birch leaf edgeminer (Messa nana [Klug]).......................51, 68
brown looper (Eupithecia spp.)...............................................43

Eastern
blackheaded budworm (Acleris variana [Fernie]) ....................9
dwarf mistletoe (Arceuthobium pusillum Peck)......................56
hemlock looper (Lambdina fiscellaria fiscellaria Guen.) ...9-10
larch beetle (Dendroctonus simplex LeConte)........................12
spruce (or spruce) budworm 
(Choristoneura fumiferana [Clemens])....................1-2, 4-8, 24
spruce gall adelgid (Adelges abietis [Linnaeus]) ....................47

tent caterpillar (Malacosoma americanum [Fabricius]) ...51, 68
white pine decline ...................................................................22

Echinodontium tinctorium (Ellis and Everh.) Ellis and Karst. .....90
Ectoedemia populella Busck .....................................................50
Ectropis crepuscularia (Denis and Schiffermuller)...................43
Edgeminer, early birch leaf (Messa nana [Klug])...............51, 68
Elatobium abietinum (Walker)...................................................82
Elk ..............................................................................................30
Elm

bark beetle, smaller European 
(Scolytus multistriatus [Marsham]) ...........................................19

bark beetle, native (Hylurgopinus rufipes [Eichhoff]) ............19
caterpillar, spiny (Nymphalis antiopa [Linnaeus]) .................52
disease, Dutch ................................................................1, 18-19
lace bug (Corythucha ulmi Osborn and Drake) ......................62
leaf beetle (Pyrrhalta luteola [Mueller]) ..........................54, 86
leafminer

fly, an (Agromyza aristata Malloch) ....................................80
Fenusa ulmi Sundevall..........................................................50

Elytroderma disease 
(Elytroderma deformans [Weir] Darker) .............................78, 90
Enargia decolor (Walker) ....................................................62, 76
Endocronartium harknessii (J.P. Moore) 
Y. Hiratsuka .......................................................29, 57, 72, 78, 90
Engraver beetle, Douglas-fir (Scolytus unispinosus LeConte)......86
Engraver beetle, fir (S. ventralis LeConte)................................86
Engraver, pine (Ips pini [Say]) .....................................30, 50, 83
Entomophthoroceae (an entomopathogen)............................8, 10
E. aceriella (Clemens) ...............................................................67
E. criddleana (Kraft) ...........................................................47, 50
E. nanana (Treitschke) ..............................................................67
E. solandriana (Linnaeus) .............................................43, 47, 50
Eriocampa ovata (Linnaeus) .....................................................82
Eriophyidae ................................................................................50
Ermine moth, apple (Yponomeuta malinella Zeller) .................87
Ermine moth, cherry (Yponomeuta padella [Linnaeus])...........87
Eupithecia spp............................................................................43
Eupithecia palpata Pack. ...........................................................43
European

elm bark beetle, smaller (Scolytus multistriatus [Marsham]).....19
fruit lecanium (Parthenolecanium corni [Bouché])..........69, 76
larch canker (Lachnellula willkommii [Hartig] Dennis) .........19
leafroller (Archips rosana [Linnaeus])....................................80
pine

needle midge (Contarinia baeri [Prell]) ..............................67
sawfly (Neodiprion sertifer [Geoffroy]) .........................14-15
shoot moth (Rhyacionia buoliana

(Denis and Schiffermuller) ........................................................55
snout beetle (Phyllobius oblongus [Linnaeus]) ......................69
spruce needleminer (Epinotia nanana [Treitschke]) ..............67
gypsy moth ................................................................................1
spruce sawfly (Gilpinia hercyniae [Hartig]) ...........1, 28-29, 43

F

Fall cankerworm (Alsophila pometaria [Harris])..........47, 61, 65
Fall webworm (Hyphantria cunea [Drury]) ..................50, 68, 83
False hornworm (Pheosia rimosa Pack.)...................................44
False hemlock looper, western (Nepytia freemani Munroe) .....84
False looper, spruce (Syngrapha selecta [Walker]) ...................44
False tinder conk........................................................................22
False tinder fungus, poplar (Phellinus tremulae [Bondartsev]
Bondartsev and Borissov) ..........................................................73
Felt blight, brown (Herpotrichia sp.) ........................................90
Fenusa pusilla (Lepeletier)................................23, 43, 50, 68, 83
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Fenusa ulmi Sundevall ...............................................................50
Feralia jocosa (Guen.) ...............................................................43
Fir

-blueberry rust (Pucciniastrum goeppertianum
[Kuehn] Klebahn)....................................................................94
engraver beetle (Scolytus ventralis LeConte) .........................86
root bark beetle (Pseudohylesinus granulatus [LeConte]) .....86

Fireweed or fir-fireweed rust 
(Pucciniastrum epilobii Otth)..................................30, 58, 73, 93
Flat leaftier (Psilocorsis spp., Psilocorsis reflexella Clemens).....54
Flea beetle

, alder (Altica ambiens alni Harris).........................................47
, alder (A. ambiens LeConte) ..................................................80
, poplar (A. populi Brown) ......................................................65
, willow (Isochnus rufipes [LeConte]) ..............................43, 68

Flea weevil
Rhynchaenus spp. ....................................................................55
, willow (Rhyncaenus rufipes [LeConte]) ...............................63

Flecking, needle ........................................................................60
Floods.........................................................................................74
Fog, acid (Bay of Fundy)...........................................................25
Foliage

, blotches on (Linospora leaf blight).......................................91
browning ................................................................22-23, 69, 95
, damage to .......................................................22, 67-68, 70-74
dieback ....................................................................................22
, discolored ...........................................60, 80, 83-85, 90, 92-93
diseases....................................................................................30
, infection of ......................................................................92, 94
, loss of ....................................................................................23
, lower, suppressed (gray mold) ..............................................27
, red and wilting ......................................................................46
transparency (NAMP) .............................................................25
, wilted.....................................................................................22

Foliar rust, a (Melampsoridium hiratsukanum S. 
Ito ex F. Hiratsuka) ....................................................................92
Fomes or Annosus root rot (Heterobasidion annosum
[Fr.:Fr.] Bref.).............................................................................72
Foray 48B .............................................................................16-17
Foray 76B ....................................................................................8
Forest looper, greenstriped (Melanolophia imitata [Walker]) .....84
Forest tent caterpillar (Malacosoma disstria Hubner) ....3, 11, 23

, northern (M. californicum pluviale [Dyar])..........................11
Forked stems (jack pine), an unidentified agent causing ..........29
Foureyed spruce bark beetle (Polygraphus rufipennis [Kirby])....54
Fringed birch sawfly 
(Dimorphopteryx melanognathus Rohwer) .........................43, 67
Frost damage ........................................................2, 22, 26-27, 30

, root ........................................................................................27
Fungus

, blue stain ...............................................................................12
Ceratocystis sp......................................................................88
Ophiostoma europhioides
(E. Wright and R. Cain) H. Solheim ....................................92
Ophiostoma pseudotsugae (Rumbold) Arx ..........................93

Cylindrocarpon sp...................................................................27
decay........................................................................................22
dieback, a

Sydowia polyspora (Bref. and V. Tavel) E. Mueller.............94
Valsa melanodiscus G.H. Otth..............................................94

Fusarium sp. ......................................................................26-28
parasitic ...................................................................................23
, poplar false tinder (Phellinus tremulae [Bondartsev]

Bondartsev and Borissov) ..........................................................73
, smothering (Thelephora terrestris Ehrh. ex Fr.).............27, 59
, stain (Leptographium abietinum [Peck] M.J. Wingfield) .....91
, tar spot...................................................................................94

Fusarium sp. .........................................................................26-28
Fusicladium saliciperdum (Allesch. and Tub.) Tub...................45
Fusicoccum abietinum (Hartig) Prill. and Delacr......................57

G

Gall adelgid
, Cooley spruce (Adelges cooleyi [Gillette]) .....................30, 80
, eastern spruce (A. abietis [Linnaeus]) ..................................47
, (pale) spruce (A. strobilobius [Kaltenbach]) .............27-28, 76
, ragged spruce (Pineus similis [Gillette]) ..............................53
, spruce (Adelges lariciatus [Patch]) ...............27-28, 30, 47, 76

Gall insects (Acotyledon spp.) ...................................................42
Gall midge

, a (Cecidomyia sp.) ................................................................81
, balsam (Paradiplosis tumifex Gagné) .............................19, 52
, balsam (Dasineura balsamicola [Lintner])...........................42
, ocellate (Cecidomyia ocellaris Osten Sacken) ...............42, 48
, spruce (Mayetiola piceae [Feltham]) ....................................76

Gall miner, a (Dioryctria sp.) ....................................................82
Gall mites (Eriophyidae)............................................................50
Gall rust

Gymnosporangium cornutum Arthur ex Kern ........................45
, western or globose (Endocronartium harknessii
[J.P. Moore] Y. Hiratsuka) .........................28-30, 57, 72, 78, 90

Gall wasp, jumping (Neuroterus saltatorius [Edwards]) ..........84
Geocoris bullatus Say................................................................28
Gilpinia hercyniae (Hartig) ........................................1, 28-29, 43
Girdled trees (porcupines) ...................................................60, 75
Girdling, light (weevils).............................................................27
Globose or western gall rust (Endocronartium 
harknessii [J.P. Moore] Y. Hiratsuka) ..........28-30, 57, 72, 78, 90
Gloeosporium sp. .......................................................................90
Glomerella blight (Glomerella cingulata [Stoneman] 
Spaulding and H. Schrenk)..................................................72, 90
Glomerella miyabeana (Fukushi) Arx and Mueller ..................45
Glycobius speciosus (Say) .........................................................50
Gnathotrichus spp......................................................................83
Gnomonia intermedia Rehm var. alni Barr ...............................90
Gnomonia setacea (Pers.:Fr.) Ces. and de Not. ........................90
Gouting on stems .......................................................................94
Gouty pitch midge (Cecidomyia piniiopis Osten Sacken) ........80
Gouty twigs................................................................................47
Gracillaria syringella Fabricius ................................................43
Gray

mold (Botrytis cinerea Pers.:Fr.) .................................27-28, 56
spruce cutworm (Xestia perquiritata [Morr.]) ........................44
spruce looper (Caripeta divisata Walker) ...............................80
spruce tussock moth (Dasychira plagiata [Walker]) ..............42
willow leaf beetle (Tricholochmaea decora decora [Say]) ....71

Green balsam looper (Cladara limitaria [Walker])...................42
Greenheaded spruce sawfly (Pikonema dimmockii
Cresson) ...............................................................................44, 53
Green larch looper (Semiothisa sexmaculata [Pack.]) ........44, 86
Greenstriped mapleworm (Dryocampa rubicunda 
rubicunda [Fabricius]) ...................................................49, 62, 67
Greenstriped forest looper (Melanolophia imitata [Walker])....84
Gremmeniella abietina (Lagerb.) Morelet .........20, 28-29, 45, 90
G. abietina var. balsamea O. Petrini et al. ................................20
Growth, loss of, adventitious, reduced ....6-8, 10, 11, 16, 19, 22, 30
Guignardia aesculi (Peck) V.B. Steward ...................................57
Guignardia sp. ...........................................................................90
Gymnosporangium bethelii Kern...............................................78
Gymnosporangium cornutum Arthur ex Kern ...........................45
Gypsy moth (Lymantria dispar [Linnaeus]) ..................16-17, 23

, Asian (strain, biotype)......................................................16-17
, Asiatic race of .......................................................................16
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, European .................................................................................1
mortality (cold winter of 1993-94) .........................................16

H

Hail ................................................................................59, 64, 79
Hard pine adelgid (Pineus coloradensis [Gillette])...................85
Hares ....................................................................................30, 60
Harmonia axyridis (Pallas)........................................................83
Heart and butt rot, white (Bjerkandera adusta
[Willd.:Fr.] P. Karst.) .................................................................88
Heart rot (Trametes hirsuta [Wulfen:Fr.] Quél.) .......................94
Heat (stem) lesions ....................................................................27
Hemichroa crocea (Geoffroy)..............................................43, 83
Hemlock

looper, Eastern (Lambdina fiscellaria fiscellaria [Guen.]) .....9-10
looper, western false (Nepytia freemani Munroe) ..................84
looper, western (Lambdina fiscellaria lugubrosa [Hulst])..2, 9-10

Hendersonia pinicola Wehmeyer.........................................72, 90
Herbicides ..................................................................................46
Herpetogramma pertextalis (Lederer) .......................................83
Herpotrichia sp. .........................................................................90
Heterarthrus nemoratus (Fallen) ...............................................50
Heterobasidion annosum (Fr.:Fr.) Bref......................................72
Heterocampa guttivitta (Walker) ...............................................50
Hickory twig pruner (Anelaphus parallelus [Newman])...........65
Hormonema spp.........................................................................45
Hornworm, false (Pheosia rimosa Pack.)..................................44
Horse chestnut, leaf blotch of (Guignardia aesculi
[Peck] V.B. Steward)..................................................................57
Hybrid poplar rust (Melampsora medusae
Thuemen f. sp. deltoidae) ..........................................................91
Hyles gallii (Rottemburg) ..........................................................83
Hylobius congener Dalla Torre, Schenkling and Marshall .......50
H. pales (Herbst)........................................................................68
H. warreni Wood ...........................................................68, 76, 83
Hylurgopinus rufipes (Eichhoff) ................................................19
Hylurgops rugipennis (Mannerheim) ........................................83
Hypagyrtis piniata (Pack.).........................................................43
Hyphantria cunea (Drury) .............................................50, 68, 83
Hypodermella laricis Tub. .........................................................45
Hypoxylon canker (Hypoxylon mammatum
[Wahl.] J.H. Miller)....................................................................57
Hypoxylon multiforme (Fr.:Fr.) Fr..............................................90
Hypsizygus tessellatus (Bull.:Fr.) Singer...................................91

I

Ice ..............................................................................................30
Imported currant worm (Nematus ribesii Scopoli)....................44
Imported willow leaf beetle (Plagiodera versicolora
[Laicharting]) .............................................................................53
Infection: branch, crown, foliage, needle, shoot, stem ......88, 91-94
Ink spot of aspen (Ciborinia whetzelii [Seaver] 
Seaver) ...........................................................................57, 72, 88
Inonotus root disease or Tomentosus root rot (Inonotus
tomentosus [Fr.:Fr.] S. Teng) .........................................30, 73, 91
Introduced false balsam gall midge 
(Dasineura balsamicola [Lintner])............................................42
Introduced pine sawfly (Diprion similis [Hartig]) ..............15, 62
Ipimorpha pleonectusa Grote ....................................................43
Ips pini (Say) .......................................................................50, 83
Isochnus rufipes (LeConte)..................................................43, 68
Isthmiella faullii (Darker) Darker........................................46, 73
Itame pustularia (Guen.) ...........................................................50

J

Jack pine
budworm (Choristoneura pinus pinus Freeman) ...........2-3, 8-9
mortality ....................................................................................8
needle blight/cast/disease (Hendersonia pinicola
Wehmeyer) ..............................................................................72
resin midge (Cecidomyia resinicola [Osten Sacken]) ............66
sawfly, (Neodiprion pratti paradoxicus Ross) ........................69
sawfly, blackheaded (N. pratti banksianae Rohwer)........63, 69
sawfly, redheaded (N. virginiana Rohwer [complex])............69
sawfly, Swaine (N. swainei Middleton) ..................................15
, shoot blight of (Hormonema spp.)........................................45
shootborer, red (Rhyacionia granti Miller).............................71

J-root deformation......................................................................30
Jumping gall wasp (Neuroterus saltatorius [Edwards])............84
Juniper rust, Bethel’s (Gymnosporangium bethelii Kern) .........78

K

Kabatiella apocrypta (Ellis and Everh.) Arx.......................46, 56
Keithia leaf blight (Keithia thujina [Durand])...........................28

L

Lachnellula willkommii (Hartig) Dennis ...................................19
Ladybird beetle, a (Chilocorus bipustulatus [Linnaeus])..........81
Ladybird beetle, a (Harmonia axyridis [Pallas]) .......................83
Lambdina fiscellaria lugubrosa (Hulst) ....................................10
Lambdina fiscellaria fiscellaria Guen. ........................................9
Laminated or Phellinus root rot (Phellinus weirii
[Murrill] R.L. Gilbertson)....................................................30, 93
Larch

bark beetle (Dendroctonus simplex LeConte).........................12
budmoth or needleworm (Zeiraphera improbana
Walker) ........................................................................45, 56, 87
canker, European (Lachnellula willkommii [Hartig] Dennis).....19
, canker of (Potebniamyces coniferarum
[Hahn] Smerlis).................................................................46, 58
casebearer (Coleophora laricella [Hubner]) ........49, 62, 66, 81
cone maggots

Strobilomyia laricis Michelsen.............................................28
S. neanthracina Michelsen ...................................................28

looper, green (Semiothisa sexmaculata [Pack.]) ...............44, 86
needle blight (Hypodermella laricis Tub.)........................45, 90
needle cast (Meria laricis Vuill.) ......................................28, 92
needle rust (Melampsora medusae Thuemen) ............46, 58, 78
sawfly (Pristiphora erichsonii [Hartig]) .....................15, 77, 86
sawfly, onelined (Anoplonyx canadensis Harrington) ............61
shoot miner (Argyresthia columbia Freeman) ........................80
willow rust (Melampsora paradoxa Dietel and Holw.) ..........92
woolly adelgid, western (Adelges oregonensis Annand) ........80

Large aspen tortrix (Choristoneura conflictana
Walker) ........................................................22, 48, 62, 66, 76, 81
Larger boxelder leafroller (Archips negundana [Dyar])............65
Large-spored spruce-Labrador tea rust 
(Chrysomyxa ledicola Lagerh.) ...................45, 56, 63, 71, 77, 88
Largetooth aspen, leaf fungus of 
(Astrodochium coloradense Ellis and Everh.) ...........................56
Laricobius nigrinus Fender........................................................83
Leader damage...........................................................................70
Leaders, multiple .......................................................................21
Leaf and twig (or shoot) blight of aspen/poplar

Shepherd’s crook (Venturia macularis [Fr.:Fr.] 
E. Mueller and Arx)...........................................46, 59, 74, 78, 94

Venturia blight of cottonwood (Venturia populina
[Vuill.] Fabricius) ..............................................................46, 94
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Leaf anthracnose, a (Apiognomonia errabunda
[Roberge] Hoehnel) ...................................................................27
Leaf beetle..................................................................................22

a, (Chrysomela sp.) .................................................................81
Altica ambiens LeConte ..........................................................80
, alder (Chrysomela mainensis mainensis Bechyne) ..............42
, aspen (Chrysomela crotchi Brown) ......................................76
, birch leaf (Phratora hudsonia W.J. Brown)..........................69
, elm (Pyrrhalta luteola [Mueller])...................................54, 86
, gray willow (Tricholochmaea decora decora [Say])............71
, Pacific willow (Tricholochmaea decora carbo [LeConte])......87
, poplar and willow (Chrysomela falsa W.J. Brown)..............42

Leaf blight
, cedar (Didymascella thujina [Durand] Maire) .....................89
, dogwood (Discula destructiva Redlin) .................................89
Gloeosporium sp. ....................................................................90
Gnomonia intermedia Rehm var. alni Barr ............................90
Gnomonia setacea (Pers.:Fr.) Ces. and de Not.......................90
Guignardia sp..........................................................................90
, Keithia (Keithia thujina [Durand]) .......................................28
, Linospora or balsam poplar leaf disease/blight 

(Linospora tetraspora G.E. Thompson) ........................73, 78, 91
Mycosphaerella tassiana (De Not.) Johans. ...........................92
Phaeoramularia maculicola
(W. Rom. and Sacc.) Sutton....................................................93

Leaf blister
, black (Taphrina dearnessii Jenkins) .....................................59
, oak (T. caerulescens [Desm. and Mont.] Tul.) .....................59
, yellow (T. flava Farlow)........................................................59

Leaf blotch of horse chestnut (Guignardia aesculi
[Peck] V.B. Steward)..................................................................57
Leaf blotch miner

, aspen (Phyllonorycter ontario [Freeman]) ...........................70
Zeugophora sp.........................................................................87

Leaf browning......................................................................23, 51
Leafcone caterpillars (Caloptilia spp.) ......................................48
Leaf curl, Taphrina (Taphrina flectans Mix) .............................94
Leafcutter, maple (Paraclemensia acerifoliella [Fitch]) ...........63
Leaf disease

, balsam poplar
Linospora tetraspora G.E. Thompson) ................................73
Mycosphaerella populicola G.E. Thompson........................73

Marssonina tremulae (Lib.) Klebahn......................................27
Leaf drop or fall, premature ...............................23, 73, 84-85, 93
Leaf edgeminer, early birch (Messa nana [Klug]) ..............51, 68
Leaf fungus of largetooth aspen (Astrodochium 
coloradense Ellis and Everh.)....................................................56
Leafhoppers (species undetermined) .........................................27
Leafminer

, ambermarked birch (Profenusa thomsoni
[Konow]) ...............................................................23, 54, 63, 86
, aspen or poplar serpentine (Phyllocnistis populiella
[Chambers]) ....................................................44, 52, 63, 77, 85
, birch

Fenusa pusilla (Lepeletier) ................................43, 50, 68, 83
Heterarthrus nemoratus (Fallen)..........................................50
Lyonetia speculella Clemens................................................84
Profenusa thomsoni (Konow).........................................23, 54

, cedar 
Argyresthia aureoargentella Brower ....................................48
A. canadensis Freeman.........................................................66
A. freyella (Walshingham) ....................................................48
A. thuiella (Pack.)...........................................................48, 66
Coleotechnites thujaella (Kraft).....................................49, 66

, elm (Fenusa ulmi Sundevall) ................................................50
fly, an elm (Agromyza aristata Malloch) ................................80
, lilac (Gracillaria syringella Fabricius) .................................43

, poplar (or aspen) serpentine (Phyllocnistis populiella
Chambers) .......................................................44, 52, 63, 77, 85
, willow (Micrurapteryx salicifoliella [Chambers])..........43, 76

Leafmining sawfly, poplar (Messa populifoliella [Townes]) ....51
Leafrolling..................................................................................47
Leafroller, a (Herpetogramma pertextalis [Lederer])................83

, aspen
Anacampsis innocuella (Zeller)............................................47
A. niveopulvella (Chambers) ................................................47
Epinotia criddleana (Kraft)..................................................47
E. solandriana (Linnaeus)..............................................43, 47
Pseudosciaphila duplex (Walshingham) ..............................47

, birch-aspen (E. solandriana [Linnaeus]) ..............................43
, birch (Caloptilia sp.) .............................................................66
, (early) aspen (Pseudexentera oregonana
[Walshingham]) ........................................22, 44, 47, 54, 70, 77
, European (Archips rosana [Linnaeus]) .................................80
, larger boxelder (Archips negundana [Dyar]) ........................65
, maple (Sparganothis acerivorana MacKay) ..................55, 63
, oak (Pseudexentera spoliana [Clemens]) .............................54
, oak olethreutid (Pseudexentera cressoniana [Clemens])....61-62
, obliquebanded (Choristoneura rosaceana [Harris]).............49

Leafshredder, oak
Acleris semipurpurana (Kraft) ....................................61-62, 65
Croesia semipurpurana (Kraft) ...................................61-62, 65

Leaf spot
, a (Mycovellosiella sp.) ..........................................................92
, birch (Septoria betulae Pass.) ...............................................74
, birch (Septoria betulina Pass.)..............................................58
Discula umbrinella (Berk. and Broome) Sutton.....................64
Marssonina tremulae (Lib.) Klebahn......................................27
Mycosphaerella effigurata (Schwein.) House.........................73
of aspen and poplar

Marssonina populi (Lib.) Magn. ..........................................78
Marssonina tremuloides Klebahn.........................................78

on poplar (Drepanopeziza tremulae Rimpau).........................57
Phyllosticta minima (Berk. and Curt.) Underwood and Earle ...46
Phyllosticta pachystimae Wehmeyer.......................................93
, Septoria (Mycosphaerella populicola G.E. Thompson) .73, 92

Septoria sp. ...........................................................................23
S. alnifolia Ellis and Everh...................................................94
S. betulae (Lib.) Westend. ....................................................46

, yellow (Taphrina populina [Fr.:Fr.] Fr.) .........................46, 94
Leaftier(s)

, flat (Psilocorsis spp.) ............................................................54
P. reflexella Clemens ............................................................54

, oak (P. quercicella Clemens) ................................................54
, poplar (Nycteola cinereana Neumoegen and Dyar) .............44

Leptoglossus occidentalis Heidemann.......................................83
Leptographium abietinum (Peck) M.J. Wingfield .....................91
Leptographium wageneri (Kendrick) M.J. Wingfield ...............91
Leptomelanconium allescheri (Schnabel) Petrak ......................91
Leptomelanconium cinereum (Dearn.) Morgan-Jones...............91
Lesions, stem (heat) ...................................................................27
Lesser maple spanworm (Itame pustularia [Guen.]).................50
Leucoma salicis (Linnaeus)...............................43, 51, 68, 76, 83
Lilac leafminer (Gracillaria syringella Fabricius) ....................43
Linospora leaf blight or balsam poplar leaf disease 
(Linospora tetraspora G.E. Thompson) ........................73, 78, 91
Lirula sp.....................................................................................91
L. macrospora (Hartig) Darker............................................57, 91
L. mirabilis (Darker) Darker......................................................58
L. nervata (Darker) Darker ........................................................58
Little spruce sawfly (Pristiphora lena Kincaid)........................44
Lochmaeus manteo Doubleday..................................................51
Lodgepole needleminer, northern (Coleotechnites starki
[Freeman])..................................................................................81

104 Forest Insect and Disease Conditions in Canada 1994 



Lodgepole pine
beetle (Dendroctonus murrayanae Hopkins)....................14, 82
dwarf mistletoe (Arceuthobium americanum
Nutt. ex Engelm.) ....................................................................19
mortality ..................................................................................14
terminal weevil (Pissodes terminalis G.R. Hopping).....30, 77, 85

Looper, early brown (Eupithecia spp.) ......................................43
, gray spruce (Caripeta divisata Walker) ................................80
, green balsam (Cladara limitaria [Walker]) ..........................42
, green larch (Semiothisa sexmaculata [Pack.])................44, 86
, greenstriped forest (Melanolophia imitata [Walker]) ...........84
, pine (Hypagyrtis piniata [Pack.]) .........................................43
, saddleback (Ectropis crepuscularia [Denis and 
Schiffermuller]) .......................................................................43
, small pine (Eupithecia palpata Pack.)..................................43
, spruce and balsam fir (Semiothisa signaria dispuncta
[Walker]) .................................................................................44
, spruce false (Syngrapha selecta [Walker]) ...........................44
, western false hemlock (Nepytia freemani Munroe)..............84

Lophocampa argentata (Pack.)..................................................84
Lophocampa maculata Harris....................................................51
Lophodermella sp. .....................................................................90
L. arcuata (Darker) Darker ........................................................78
L. concolor (Dearn.) Darker ..........................................30, 78, 91
L. montivaga Petrak ...................................................................91
Lophodermium pinastri (Schrader) Chev. .................................78
Lophodermium sp. .....................................................................73
Losses

, of growth potential ................................................................30
nursery.....................................................................................28

Lygus lineolaris Palisot de Beauvois .........................................28
Lymantria dispar (Linnaeus) .....................................................16
Lyonetia speculella Clemens .....................................................84

M

Magdalis sp................................................................................84
Malacosoma americanum (Fabricius) .................................51, 68
M. californicum lutescens (Neumoegen and Dyar)...................76
M. californicum pluviale (Dyar) ................................................11
M. disstria Hubner .....................................................................11
Mammals

Animal browse: bear, cattle, deer, elk, hares, moose,
squirrels .............................................................................30, 95
Porcupines...................................................................28, 30, 95
Rodents ..............................................................................27-28
Voles ........................................................................................95

Maple (also see sugar maple)
, anthracnose of (Aureobasidium apocryptum
[Ellis and Everh.] Herm.-Niv.) ................................................56
bladdergall mite (Vasates quadripes [Shimer]).......................55
borer, sugar (Glycobius speciosus [Say])................................50
decline project, North American (NAMP)..........................2, 25
leafcutter (Paraclemensia acerifoliella [Fitch])......................63
leafroller (Sparganothis acerivorana MacKay)................55, 63
leaf scorch ...............................................................................95
spanworm, lesser (Itame pustularia [Guen.]) .........................50
spindlegall mite (Vasates aceris-crumena [Riley]).................55
, tar spot of (Rhytisma acerinum [Pers.:Fr.] Fr.) .....................58
trumpet skeletonizer (Epinotia aceriella [Clemens]) .............67

Mapleworm, greenstriped (Dryocampa rubicunda 
rubicunda [Fabricius]) ...................................................49, 62, 67
Marssonina populi (Lib.) Magn.................................................78
M. tremulae (Lib.) Klebahn .......................................................27
M. tremuloides Klebahn.............................................................78

Marssonina blight (Drepanopeziza populorum
[Desmaz.] Hoehnel) ...................................................................90
Mayetiola piceae (Feltham).......................................................76
Melampsora medusae Thuemen....................................46, 58, 78
M. medusae Thuemen f. sp. deltoidae.......................................91
M. occidentalis Jacks. ................................................................92
M. paradoxa Dietel and Holw. ..................................................92
Melampsorella caryophyllacearum Schroet........................46, 58
Melampsoridium hiratsukanum S. Ito ex F. Hiratsuka..............92
Melanolophia imitata (Walker) .................................................84
Meria laricis Vuill. ..............................................................28, 92
Messa nana (Klug) ..............................................................51, 68
Messa populifoliella (Townes)...................................................51
Mice ...........................................................................................75
Microsphaera penicillata (Wallr.:Fr.) Lév. ................................92
Micrurapteryx salicifoliella (Chambers) .............................43, 76
Midge

, a needle (Contarinia pseudotsugae Condrashoff) ................81
, a (Rhabdophaga sp.) .............................................................86
, balsam gall (Paradiplosis tumifex Gagné) ......................19, 52
, bud, a (Dasineura sp.)...........................................................82
Cecidomyia sp. ........................................................................81
, European pine needle (Contarinia baeri [Prell])..................67
, gouty pitch (Cecidomyia piniiopis Osten Sacken)................80
, jack pine resin (Cecidomyia resinicola [Osten Sacken])......66
, ocellate gall (Cecidomyia ocellaris Osten Sacken) ........42, 48
, red pine needle (Thecodiplosis piniresinosae Kearby 
and Benjamin) .........................................................................71
, spruce bud (Rhabdophaga swainei Felt) ..............................44
, spruce gall (Mayetiola piceae [Feltham]).............................76
, white pine needle (Resseliella pinifoliae [Felt]).............27, 70

Mildew
, downy (Plasmopara viburni Peck) .......................................27
, powdery (Microsphaera penicillata (Wallr.:Fr.) Lév. ...........92

Milesia fructosa Faull. ...............................................................46
Mindarus sp. ..............................................................................84
M. abietinus Koch......................................................................51
M. obliquus (Cholodkovsky) ...............................................27, 51
Miner

, a gall (Dioryctria sp.)............................................................82
, larch shoot (A. columbia Freeman).......................................80
, leaf blotch (Zeugophora sp.).................................................87

Mite
, an eriophyd (Trisetacus chamaecypari Smith) .....................87
, maple bladdergall (Vasates quadripes [Shimer])..................55
, maple spindlegall (Vasates aceris-crumena [Riley]) ............55
Phytoptus sp. ...........................................................................44
, spider

Oligonychus sp. ....................................................................52
Tetranychidae........................................................................52

, spruce spider (Oligonychus ununguis [Jacobi]) ......27-28, 69, 76
, yew big mud (Cecidophyopsis psilaspis [Nalepa]) ..............81
, white pine needle (Trisetacus alborum Keifer) ....................71

Mold, slime (Badhamia sp.) ......................................................88
Monochamus or sawyer beetle, whitespotted sawyer
(Monochamus spp.)..............................................................63, 68
Monochamus scutellatus (Say) ............................................51, 63
Moose.........................................................................................30
Mountain ash sawfly (Pristiphora geniculata [Hartig])......54, 70
Mountain pine beetle (Dendroctonus ponderosae
Hopkins) .........................................................................12-13, 83
Multiple leaders .........................................................................21
Multiple tops (caused by climatic damage)...............................30
Mushroom, a 

Amanita pachycolea D.E. Stuntz ............................................87
Hypsizygus tessellatus (Bull.:Fr.) Singer ................................91
Psilocybe crobula (Fr.) M. Lange ex Singer...........................93
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Mycosphaerella effigurata (Schwein.) House ...........................73
M. pini E. Rostrup in Munk (=Scirrhia pini Funk and A.K.
Parker)..................................................................................73, 92
M. polulicola G.E. Thompson .............................................73, 92
M. tassiana (De Not.) Johans. ...................................................92
Mycovellosiella sp......................................................................92

N

NAMP....................................................................................2, 25
Native elm bark beetle (Hylurgopinus rufipes [Eichhoff])........19
Natural thinning .........................................................................30
Necrosis, bud (Dichomera gemmicola Funk and Sutton) .........89
Nectria canker

Nectria cinnabarina [Tode: Fr.] Fr..........................................46
N. coccinea var. faginata Lohman, Watson and Ayers .....58, 64
N. galligena Bres.....................................................................64

Nectria sp...................................................................................92
Needle blight

Didymascella thujina (Durand) Maire
, jack pine (Hendersonia pinicola Wehmeyer) .......................72
, larch (Hypodermella laricis Tub.)...................................45, 90
Leptomelanconium allescheri (Schnabl) Petrak .....................91
Leptomelanconium cinereum (Dearn.) Morgan-Jones ............91
Lirula macrospora (Hartig) Darker ..................................57, 91
Lirula sp. .................................................................................91
Mycosphaerella pini E. Rostrup in Munk 
(=Scirrhia pini Funk and A.K. Parker) .............................73, 92
Rhizosphaera kalkhoffii Bubak ...............................................73

Needle browning, eastern white pine (unexplained) .................22
Needle cast

, Douglas fir (Rhabdocline pseudotsugae Sydow)..................94
Hendersonia pinicola Wehmeyer......................................72, 90
Hypodermella laricis Tub. ......................................................45
Isthmiella faullii (Darker) Darker .....................................46, 73
, larch (Meria laricis Vuill.) ..............................................28, 92
Lirula macrospora (Hartig) Darker.........................................57
L. mirabilis (Darker) Darker ...................................................58
L. nervata (Darker) Darker .....................................................58
Lophodermella sp....................................................................90
Lophodermella montivaga Petrak ...........................................91
Lophodermium sp....................................................................73
, pine

Elytroderma deformans (Weir) Darker.................................78
Lophodermella arcuata (Darker) Darker .............................78
Lophodermella concolor (Dearn.) Darker................30, 78, 91
Lophodermium pinastri (Schrader) Chev. ............................78

, pine, or tar spot (Davisomycella ampla
[J.J. Davis] Darker) .................................................................30
Rhabdocline pseudotsugae Sydow..........................................94
, Swiss (Phaeocryptopus gaeumannii [T. Rohde] Petrak) ...73, 93

Needle damage.............................................................................9
Needle death (winter drying) .....................................................21
Needle disease

Hendersonia pinicola Wehmeyer............................................72
Phaeocryptopus gaeumannii (Rohde) Petrak .........................73
Phaeocryptopus nudus (Peck) Petrak .....................................93
Phaeoseptoria contortae Parmelee and Y. Hiratsuka..............93
, red band (M. pini E. Rostrup in Munk 
[=Scirrhia pini Funk and Parker])...........................................73

Needle flecking ..........................................................................60
Needle loss.................................................................................94
Needle midge, a, (Contarinia pseudotsugae Condrashoff) .......81

, European pine (C. baeri [Prell]) ...........................................67
, red pine (Thecodiplosis piniresinosae
Kearby and Benjamin) ............................................................71
, white pine (Resseliella pinifoliae [Felt]) ........................27, 70

Needleminer, European spruce (Epinotia nanana
[Treitschke])...............................................................................67

, northern lodgepole (Coleotechnites starki [Freeman]).........81
, orange spruce (Coleotechnites piceaella [Kraft]) .................49

Needle mite, white pine (Trisetacus alborum Keifer) ...............71
Needle rust

Chrysomyxa sp. .......................................................................56
, pine

Coleosporium asterum (Dietel) Syd. and P. Syd..................72
Coleosporium viburni Arthur ...............................................72

Melampsora medusae Thuemen .................................46, 58, 78
Milesia fructosa Faull. ............................................................46
on tamarack, also conifer-aspen rust 
(Melampsora medusae Thuemen)...............................46, 58, 78
Pucciniastrum epilobii Otth ....................................................58
Pucciniastrum vaccinii (Wint.) Joerstad .................................58
, spruce

Chrysomyxa ledicola Lagerh. ............................45, 56, 63, 71
C. ledi var. ledi (Alb. and Schwein.) de Bary ..........56, 63, 71

Needle scale, pine (Chionaspis pinifoliae [Fitch]) ....................81
Needleworm, larch (also larch budmoth) 
(Zeiraphera improbana Walker) ....................................45, 56, 87
Nematode, pinewood (Bursaphelenchus xylophilus
[Steiner and Buhrer] Nickle) ...............................................56, 88
Nematus limbatus Cresson.........................................................43
Nematus ribesii Scopoli .............................................................44
Neodiprion sp.............................................................................84
N. abietis (complex)...................................................................14
N. lecontei (Fitch) ......................................................................14
N. nanulus nanulus Schedl ........................................................69
N. pinetum (Norton)...................................................................51
N. pratti banksianae Rohwer...............................................63, 69
N. pratti paradoxicus Ross ........................................................69
N. sertifer (Geoffroy) .................................................................14
N. swainei Middleton.................................................................15
N. virginiana Rohwer (complex) ...............................................69
Neophasia menapia (C. and R. Felder) .....................................84
Nephrotoma ferruginea Fabricius..............................................28
N. occipitalis Loew....................................................................28
N. sodalis Loew .........................................................................28
Nepytia freemani Munroe ..........................................................84
Neuroterus saltatorius (Edwards)..............................................84
Nitrates (NOx), deposition of (also see acid rain,
air pollution) .........................................................................24-25
North American Maple Decline Project (NAMP) .................2, 25
Northern

forest tent caterpillar (Malacosoma californicum 
pluviale [Dyar]) .......................................................................11
lodgepole needleminer (Coleotechnites starki [Freeman]).....81
pine weevil

Pissodes approximatus Hopkins...........................................27
P. nemorensis Germar...........................................................70

pitch twig moth (Petrova albicapitana
[Busck]) .....................................................28-30, 52, 69, 76, 85

Nuclear polyhedrosis virus (™Biocontrol-1, Virtuss) ...............14
Nursery losses ............................................................................28
Nycteola cinereana Neumoegen and Dyar ................................44
Nymphalis antiopa (Linnaeus)...................................................52

O

Oak
leaf blister (Taphrina caerulescens [Desm. and Mont.] Tul.) ....59
leaf caterpillar, variable (Lochmaeus manteo Doubleday) .....51
leaf phylloxeran, an (Phylloxera sp. nr. glabra [Heyden]) .....85
leafroller (Pseudexentera spoliana [Clemens]) ......................54
leafshredder (Acleris semipurpurana [Kraft]) .............61-62, 65
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leafshredder (Croesia semipurpurana [Kraft])............61-62, 65
leaftier (Psilocorsis quercicella Clemens) ..............................54
olethreutid leafroller (Pseudexentera cressoniana
[Clemens])..........................................................................61-62

Oakworm, pinkstriped (Anisota virginiensis virginiensis
[Drury])................................................................................47, 61
Oakworm, shorthorned (Anisota finlaysoni Riotte)...................65
Obliquebanded leafroller (Choristoneura rosaceana [Harris]).....49
Ocean salt spray.........................................................................60
Ocellate gall midge (Cecidomyia ocellaris Osten Sacken).....42, 48
Oligonychus spp.........................................................................52
Oligonychus ununguis (Jacobi) ...........................................69, 76
Onelined larch sawfly (Anoplonyx canadensis Harrington)......61
Operophtera bruceata (Hulst) .......................................52, 61, 63
Operophtera brumata (Linnaeus) ........................................52, 85
Ophiostoma europhioides (E. Wright and R. Cain) 
H. Solheim .................................................................................92
O. pseudotsugae (Rumbold) Arx ...............................................93
O. ulmi (Buisman) Nannf. .........................................................18
Orange spruce needleminer (Coleotechnites piceaella [Kraft])....49
Orgyia antiqua badia Hy. Edw..................................................85
O. antiqua Linnaeus...................................................................44
O. leucostigma leucostigma (J.E. Smith) ..................................52
O. pseudotsugata (McDunnough) .......................................14, 85
Otiorhynchus ovatus (Linnaeus)....................................26, 28, 69
Otiorhynchus sulcatus (Fabricius) .......................................26, 28
Overwintering injury ............................................................26-27

P

Pacific willow leaf beetle (Tricholochmaea decora carbo
[LeConte])..................................................................................87
Pale sprucegall adelgid (Adelges strobilobius Kaltenbach).......27
Pales weevil (Hylobius pales [Herbst]) .....................................68
Panthea acronyctoides (Walker) ................................................44
Paraclemensia acerifoliella (Fitch) ...........................................63
Paradiplosis tumifex Gagné .......................................................52
Paraprociphilus tessellatus (Fitch) ............................................52
Parasites

of eastern hemlock looper.......................................................10
of forest tent caterpillar (of larvae) .........................................11
of western hemlock looper (egg, larval) .................................10

Beauveria bassiana [Bals.] Vuill., Diptera,
Entomophthoroceae, Hymenoptera.................................10-11

of western spruce budworm
Diptera, Entomophthoroceae, Hymenoptera ..........................8

Parasitic fungi ............................................................................23
Parasitism, insect ...................................................................8, 11

egg .....................................................................................10, 14
Parthenolecanium corni (Bouché).......................................69, 76
Particles, airborne, deposition of (also see acid rain,
air pollution) ..............................................................................24
Pear thrips (Taeniothrips inconsequens [Uzel]) ........................55
Pemphigus populitransversus Riley...........................................76
Peniophora, poplar.....................................................................22
Pepper-and-salt moth (Biston betularia cognataria [Guen.]) ...48
Petrova albicapitana (Busck).......................29-30, 52, 69, 76, 85
Phaeocryptopus gaeumannii (T. Rohde) Petrak..................73, 93
Phaeocryptopus nudus (Peck) Petrak ........................................93
Phaeolus schweinitzii (Fr.) Pat. .................................................93
Phaeoramularia maculicola (W. Rom. and Sacc.) Sutton ........93
Phaeoseptoria contortae Parmelee and Y. Hiratsuka ................93
Phellinus pini (Thore:Fr.) A. Ames ...........................................93
Phellinus or laminated root rot 
(P. weirii [Murrill] R.L. Gilbertson) ....................................30, 93
Phellinus tremulae (Bondartsev) Bondartsev and Borissov ......73
Pheosia rimosa Pack..................................................................44

Phloeosporella padi (Lib.) Arx..................................................93
Phomopsis, a ..............................................................................89
Phomopsis juniperovora Hahn ..................................................46
Phratora hudsonia W.J. Brown .................................................69
Phyllobius intrusus Kono...........................................................85
Phyllobius oblongus [Linnaeus]) ...............................................69
Phyllocnistis populiella Chambers....................44, 52, 63, 77, 85
Phyllocolpa spp..........................................................................52
Phyllonorycter ontario (Freeman).............................................70
Phyllosticta minima (Berk. and Curt.) Underwood and Earle ..46
Phyllosticta pachystimae Wehmeyer .........................................93
Phylloxeran, oak leaf (Phylloxera sp. nr. glabra [Heyden]) .....85
Physokermes piceae (Schrank) ..................................................53
Phytophthora sp. ........................................................................26
Phytoptus sp..............................................................................44
Pikonema alaskensis Rohwer ..............................................15, 29
Pikonema dimmockii Cresson..............................................44, 53
Pine

adelgid, hard (Pineus coloradensis [Gillette]) ........................85
-aster rust, western (Coleosporium asterum
[Dietel] Syd. and P. Syd).........................................................88
bark adelgid (Pineus strobi [Hartig]) ......................................53
beetle, mountain (Dendroctonus 
ponderosae Hopkins) ...................................................12-13, 83
beetle, western (Dendroctronus brevicomis LeConte)............82
butterfly (Neophasia menapia [C. and R. Felder]) .................84
engraver (Ips pini [Say]) .............................................30, 50, 83
false webworm (Acantholyda erythrocephala
[Linnaeus]) ........................................................................15, 29
leaf adelgid (Pineus pinifoliae [Fitch]) ...................................53
leaf chermid (P. pinifoliae [Fitch]) ...................................53, 85
looper (Hypagyrtis piniata [Pack.]) ........................................43
looper, small (Eupithecia palpata Pack.)................................43
mortality.............................................................................13-14
moth, western (Dioryctria cambiicola [Dyar]).......................82
needle cast ...............................................................................30

Davisomycella ampla (J.J. Davis) Darker ............................72
Elytroderma deformans (Weir) Darker.................................78
Lophodermella arcuata (Darker) Darker .............................78
Lophodermella concolor (Dearn.) Darker................30, 78, 91
Lophodermium pinastri (Schrader) Chev. ............................78

needle midge, European (Contarinia baeri [Prell])................67
needle rust

Coleosporium asterum (Dietel) Syd. and P. Syd..................72
C. viburni Arthur ..................................................................72

needle scale (Chionaspis pinifoliae [Fitch]) ...........................81
needle sheathminer (Zelleria haimbachi Busck) ....................87
root collar weevil.....................................................................30
sawfly, European (Neodiprion sertifer [Geoffroy])...........14-15
sawfly, introduced (Diprion similis [Hartig]) ...................15, 62
sawfly, redheaded (Neodiprion lecontei [Fitch]) ..............14, 29
shoot beetle (Tomicus piniperda [Linnaeus]) .......29, 55, 71, 86
shoot moth, European (Rhyacionia buoliana
(Denis and Schiffermuller)......................................................55
spittlebug (Aphrophora cribrata [Walker]).............................65
terminal weevils ......................................................................30
weevil, northern

Pissodes approximatus Hopkins...........................................27
Pissodes nemorensis Germar................................................70

-wood nematode (Bursaphelenchus xylophilus
[Steiner and Buhrer] Nickle).............................................56, 88

Pineus sp. ...................................................................................85
P. coloradensis (Gillette) ...........................................................85
P. floccus (Patch)........................................................................53
P. pinifoliae (Fitch) ..............................................................53, 85
P. similis (Gillette) .....................................................................53
P. strobi (Hartig) ........................................................................53
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Pinewood nematode (Bursaphelenchus xylophilus
[Steiner and Buhrer] Nickle.......................................................56
Pinkstriped oakworm (Anisota virginiensis 
virginiensis [Drury]) ............................................................47, 61
Pissodes approximatus Hopkins ................................................27
P. dubius Randall .......................................................................53
P. fasciatus LeConte ..................................................................85
P. nemorensis Germar ................................................................70
P. strobi (Peck) ...................................................29-30, 53, 70, 77
P. terminalis G.R. Hopping ...........................................30, 77, 85
Pitted ambrosia beetle (Corthylus punctatissimus
[Zimmerman])............................................................................67
Pityokteines sp. ..........................................................................85
Pityokteines sparsus (LeConte) .................................................53
Pityophthorus sp. .......................................................................70
Pityophthorus orarius Bright.....................................................85
Plagiodera versicolora (Laicharting) ........................................53
Plant bug, tarnished (Lygus lineolaris Palisot de Beauvois) .....28
Pleospora laricina Rehm...........................................................93
Pleroneura sp. ............................................................................85
Pleroneura brunneicornis Rohwer ............................................53
Pollutants, gaseous, deposition of (also see acid rain, air,
atmospheric pollution) ...............................................................24
Polygraphus rufipennis (Kirby) .................................................54
Pontania proxima (Lepeletier).............................................44, 77
Poplar

and aspen, leaf spot of
Marssonina populi (Lib.) Magn. ..........................................78
Marssonina tremuloides Klebahn.........................................78

-and-willow borer (Cryptorhynchus lapathi [Linnaeus])........82
and willow leaf beetle (Chrysomela falsa W.J. Brown) .........42
borer (Saperda calcarata Say) ................................................86
false tinder fungus (Phellinus tremulae [Bondartsev] 
Bondartsev and Borissov) .......................................................73
flea beetle (Altica populi Brown)............................................65
leaffolding sawfly (Phyllocolpa spp.) .....................................52
leafmining sawfly (Messa populifoliella [Townes]) ...............51
, leaf spot on (Drepanopeziza tremulae Rimpau) ...................57
leaftier (Nycteola cinereana Neumoegen and Dyar) ..............44
(or aspen) serpentine leafminer 
(Phyllocnistis populiella Chambers) ..............44, 52, 63, 77, 85
Peniophora ..............................................................................22
petiolegall aphid (Pemphigus populitransversus Riley) .........76
petiolegall moth (Ectoedemia populella Busck).....................50
rust, hybrid (Melampsora medusae
Thuemen f. sp. deltoidae.........................................................91
shoot blight, or aspen leaf and shoot (or twig) blight

Shepherd’s crook (Venturia macularis
[Fr.:Fr.] E. Mueller and Arx)........................46, 59, 74, 78, 94
Venturia blight of cottonwood 
(Venturia populina [Vuill.] Fabricius) ............................46, 94

Porcupines .........................................................28, 30, 60, 75, 95
Potebniamyces coniferarum (Hahn) Smerlis .......................46, 58
Powdery mildew (Microsphaera penicillata [Wallr.:Fr.] Lév.) .....92
Prairie tent caterpillar (Malacosoma californicum lutescens
[Neumoegen and Dyar]) ............................................................76
Predatory beetle (Laricobius nigrinus Fender)..........................83
Premature leaf fall or drop .............................................23, 84-85
Pristiphora erichsonii (Hartig) ......................................15, 77, 86
P. geniculata (Hartig)...........................................................54, 70
P. lena Kincaid...........................................................................44
Profenusa thomsoni (Konow)..................................23, 54, 63, 86
Pseudexentera cressoniana [Clemens]) ...............................61-62
P. oregonana (Walshingham) ......................22, 44, 47, 54, 70, 77
P. spoliana (Clemens) ................................................................54
Pseudohylesinus granulatus (LeConte) .....................................86
Pseudosciaphila duplex (Walshingham)..............................47, 54

Psilocorsis spp. ..........................................................................54
P. quercicella Clemens...............................................................54
P. reflexella Clemens..................................................................54
Psilocybe crobula (Fr.) M. Lange ex Singer .............................93
Psyllids.......................................................................................44
Puccinia sparganioides Ellis and Barthes .................................58
Pucciniastrum epilobii G.H. Otth ...........................30, 58, 73, 93
P. goeppertianum (Kuehn) Klebahn ..........................................94
P. vaccinii (Wint.) Joerstad ........................................................58
Purple eye spot (Phyllosticta minima [Berk. and Curt.] 
Underwood and Earle) ...............................................................46
Purplestriped shootworm 
(Zeiraphera unfortunana Powell) ........................................45, 56
Pyrrhalta luteola (Mueller) .................................................54, 86
Pythium sp..................................................................................28

R

Rabbits .......................................................................................75
Ragged sprucegall adelgid (Pineus similis [Gillette]) ...............53
Red band needle disease (M. pini E. Rostrup in Munk 
[=Scirrhia pini Funk and Parker]) .............................................73
Red flag of balsam fir (Fusicoccum abietinum [Hartig] Prill. 
and Delacr.) ................................................................................57
Red and wilting foliage (bacterial blight)..................................46
Redgall sawfly, willow (Pontania proxima [Lepeletier]) ....44, 77
Redheaded jack pine sawfly (Neodiprion virginiana Rohwer 
[complex])..................................................................................69
Redheaded pine sawfly (Neodiprion lecontei [Fitch]) ........14, 29
Redhumped caterpillar

Schizura concinna (J.E. Smith)...............................................71
Symmerista canicosta Franclemont ........................................71

Red jack pine shootborer (Rhyacionia granti Miller) ...............71
Redlined conifer caterpillar (Feralia jocosa [Guen.]) ...............43
Red oak decline..........................................................................23
Red oak mortality ................................................................16, 23
Red pine cone beetle (Conophthorus resinosae Hopkins) ..49, 67

mortality ..................................................................................21
needle midge (Thecodiplosis piniresinosae Kearby and 
Benjamin) ................................................................................71
sawfly (Neodiprion nanulus nanulus Schedl).........................69

Red ring rot (Phellinus pini [Thore:Fr.] A. Ames) ....................93
Red spruce adelgid (Pineus floccus [Patch]) .............................53
Red spruce mortality..................................................................21
Red turpentine beetle (Dendroctonus valens LeConte).............82
Resseliella pinifoliae (Felt)..................................................27, 70
Rhabdocline pseudotsugae Sydow ............................................94
Rhabdophaga sp. .......................................................................86
Rhabdophaga swainei Felt ........................................................44
Rheumaptera hastata (Linnaeus)...............................................54
Rhizosphaera kalkhoffi Bubak ...................................................73
Rhopalosiphum sp......................................................................86
Rhyacionia buoliana (Denis and Schiffermuller)......................55
Rhyacionia granti Miller ...........................................................71
Rhyncaenus spp..........................................................................55
Rhyncaenus rufipes (LeConte)...................................................63
Rhytisma acerinum (Pers.:Fr.) Fr. ..............................................58
Rhytisma punctatum (Pers.:Fr.) Fr. ............................................94
Rodent damage .....................................................................27-28
Root

-collar weevil
, a (Pissodes fasciatus LeConte) ..........................................85
, a (Steremnius carinatus [Bohart]) ......................................86
, pine .....................................................................................30
, Warren’s............................................................30, 68, 76, 83

frost ....................................................................................27-28
Root and stem mortality ............................................................27
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Root rot or disease.........................................................30, 83, 85
, Annosus or Fomes (Heterobasidion annosum
[Fr.:Fr.] Bref.) ..........................................................................72
, Armillaria (Armillaria mellea [Vahl: Fr.] Kummer) .......30, 56
, Armillaria (Armillaria sp.) ..............................................45, 63
, Armillaria (A. ostoyae [Romagnesi]) Herink....29-30, 71, 77, 88
, blackstain (Leptographium wageneri [Kendrick] 
M.J. Wingfield) .......................................................................91
Cylindrocarpon spp...........................................................26, 28
Cylindrocladium floridanum Sobers and Seymour...........26, 28
Fusarium spp.....................................................................26, 28
, laminated or Phellinus root rot (Phellinus weirii
[Murrill] R.L. Gilbertson) .................................................30, 93
Phytophthora sp. .....................................................................26
, seedling (Cylindrocarpon sp., Fusarium sp., Pythium sp.) ..28
, Tomentosus or Inonotus root disease 
(Inonotus tomentosus [Fr.:Fr.] S. Teng) ......................30, 73, 91

Root weevil
Otiorhynchus ovatus (Linnaeus) .................................26, 28, 69
Otiorhynchus sulcatus (Fabricius) ....................................26, 28
, strawberry ........................................................................27-28

Rust cankers, stem, on pine .......................................................30
Rusty tussock moth

Orgyia antiqua badia Hy. Edw. ..............................................85
O. antiqua Linnaeus................................................................44

S

Saddleback looper (Ectropis crepuscularia [Denis and 
Schiffermuller])..........................................................................43
Saddled prominent (Heterocampa guttivitta [Walker]) .............50
Salt spray, ocean ........................................................................60
Salt damage, roadside ................................................................75
Saperda calcarata Say...............................................................86
Saprophyte

, a (Pleospora laricina Rehm) ................................................93
, bark (Dermea sp.) .................................................................89
Coniochaeta ligniaria [Grev.] Cooke) ....................................88
Dasyschyphus virgineus (Batsch:Fr.) S.F. Gray......................89
Hypoxylon multiforme (Fr.:Fr.) Fr. ..........................................90

Satin moth (Leucoma salicis [Linnaeus]) .........43, 51, 68, 76, 83
Sawyer beetle feeding (and abiotic stress) ................................75
Sawyer beetles (Monochamus spp.) ..........................................68
Sawyer beetle, whitespotted 
(Monochamus scutellatus Say) ............................................51, 63
Scab and black canker (Fusicladium saliciperdum
[Allesch. and Tub.] Tub.) ...........................................................45
Scale

, beech (Cryptococcus fagisuga Lindinger)............1, 49, 58, 67
, pine needle (Chionaspis pinifoliae [Fitch]) ..........................81
, spruce bud (Physokermes piceae [Schrank]) ........................53
, wax filament (Xylococculus betulae [Pergande]) .................55

Schizura concinna (J.E. Smith) .................................................71
Scleroderris canker ....................................................................26

Gremmeniella abietina [Lagerb.] Morelet.......20, 28-29, 45, 90
G. abietina var. balsamea O. Petrini et al...............................20
European race..........................................................................20

Scolytus multistriatus (Marsham) ..............................................19
S. unispinosus LeConte..............................................................86
S. ventralis LeConte...................................................................86
Scorch, maple leaf .....................................................................95
Seed bug, western conifer (Leptoglossus occidentalis
Heidemann)................................................................................83
Seedling

debarking weevil (Hylobius congener Dalla Torre,
Schenkling and Marshall) .......................................................50

mortality ..................................................................................69
root rots (Cylindrocarpon sp., Fusarium sp., Pythium sp.) ....28

Seedlings, discoloration of.........................................................30
Semiothisa sexmaculata (Pack.) ..........................................44, 86
Semiothisa signaria dispuncta (Walker)....................................44
Septonema sp. ............................................................................28
Septoria canker (Septoria musiva Peck)....................................74
Septoria leaf spot or balsam poplar leaf disease 
(Mycosphaerella populicola G.E. Thompson) ....................73, 92
Septoria alnifolia Ellis and Everh. ............................................94
S. betulae (Lib.) Westend...........................................................46
S. betulae Pass. ..........................................................................74
S. betulina Pass. .........................................................................58
Septoria sp. (Septoria leaf spot) ................................................23
Sericothrips tiliae Hood.............................................................63
Serpentine leafminer, aspen or poplar 
(Phyllocnistis populiella [Chambers]) ..............44, 52, 63, 77, 85
Sheathminer, pine needle (Zelleria haimbachi Busck) .............87
Shepherd’s crook/Venturia shoot blight/aspen (poplar) 
leaf and shoot (or twig) blight (Venturia macularis
[Fr.:Fr.] E. Mueller and Arx) .............................46, 59, 74, 78, 94
Shoot beetle, pine (Tomicus piniperda [Linnaeus]) ....29, 55, 71, 86
Shoot blight................................................................................19

Cylindrocladium floridanum Sobers and Seymour...........26, 28
Fusarium spp. ....................................................................26-28
of aspen, or aspen leaf and twig blight (Venturia macularis
[Fr.:Fr.] E. Mueller and Arx) ................................46, 59, 74, 78
of jack pine (Hormonema spp.) ..............................................45
Sirococcus..............................................................19-20, 28, 42
Sirococcus conigenus (DC.) P.F. Cannon and Minter .19-20, 74

Shootborer, red jack pine (Rhyacionia granti Miller) ...............71
Shootboring sawfly, balsam (Pleroneura sp.) ...........................85
Shoot damage ..........................................................51, 53, 71, 74
Shoot dieback.............................................................................20
Shoot disease, a (Sirococcus stobilinus Preuss) .............19-20, 28
Shoot miner, larch (Argyresthia columbia Freeman) ................80
Shoot mortality ....................................................................67, 71
Shoots (damaged, infected) .......................................................20
Shootworm, purplestriped (Zeiraphera unfortunana
Powell) .................................................................................45, 56
Shortened branches ....................................................................22
Shorthorned oakworm (Anisota finlaysoni Riotte) ....................65
Shot hole disease

Coccomyces hiemalis Higgins ................................................45
Phloeosporella padi (Lib.) Arx ...............................................93

Silverspotted tiger moth (Lophocampa argentata [Pack.]) .......84
Sirococcus shoot blight or canker..............................................42

Sirococcus clavignenti-juglandacearum V.M.G. Nair,
Kostichka and Kuntz .........................................................64, 74
S. conigenus (DC.) P.F. Cannon and Minter................19-20, 74
S. stobilinus Preuss ......................................................19-20, 28

Skeletonizer
, an ash (Zelleria sp.) ..............................................................87
, apple-and-thorn (Choreutis pariana [Clerk]) .................48, 81
, birch (Bucculatrix canadensisella
Chambers) .......................................................23, 42, 48, 61, 66
, maple trumpet (Epinotia aceriella [Clemens]).....................67

Slime mold (Badhamia sp.) .......................................................88
Smaller European elm bark beetle (Scolytus multistriatus
[Marsham]) ................................................................................19
Small pine looper (Eupithecia palpata Pack.)...........................43
Smothering fungus (Thelephora terrestris Ehrh. ex Fr.) .....27, 59
Snout beetle, European (Phyllobius oblongus [Linnaeus]) .......69
Snow damage..................................................................21-22, 30
Spanworm, Bruce (Operophtera bruceata [Hulst]) ......52, 61, 63
Spanworm, lesser maple (Itame pustularia [Guen.]) ................50
Sparganothis acerivorana MacKay.....................................55, 63
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Spearmarked black moth (Rheumaptera hastata [Linnaeus]).......54
Sphaeropsis sapinea (Fr.:Fr.) Dyko and B. Sutton........59, 74, 78
Sphinx moth (Hyles gallii [Rottemburg])..................................83
Spider mite 

Oligonychus spp. .....................................................................52
, spruce (Oligonychus ununguis [Jacobi]) .............27-28, 69, 76
Tetranychidae ..........................................................................52

Spiny elm caterpillar (Nymphalis antiopa [Linnaeus]) .............52
Spittlebug

Aphrophora spp.......................................................................47
Cercopidae...............................................................................47
, pine (Aphrophrora cribrata [Walker]) ..................................65

Spotted tussock moth (Lophocampa maculata Harris) .............51
Springtail, a (Bourletiella sp.) ...................................................27
Spruce

and balsam fir looper (Semiothisa signaria dispuncta
[Walker]) ....................................................................................44

adelgid, red (Pineus floccus [Patch]) ......................................53
aphid (Elatobium abietinum [Walker]) ...................................82
beetle, or bark beetle (Dendroctonus rufipennis [Kirby]) ......11

overwintering brood mortality..............................................12
bark beetle, a (Dryocoetes affaber [Mannerheim]) ................82
bark beetle, foureyed (Polygraphus rufipennis [Kirby]).........54
broom rust or yellow witches’ broom of (Chrysomyxa 
arctostaphyli Dietel) ...................................................71, 77, 88
bud midge (Rhabdophaga swainei Felt) .................................44
budmoths (Zeiraphera spp.)..............................................71, 87
budmoth (Zeiraphera canadensis Mutuura and 
Freeman) .....................................................................29, 45, 56
bud scale (Physokermes piceae [Schrank]).............................53
budworm, or eastern (Choristoneura fumiferana
[Clemens]) ..........................................................1-6, 8-9, 12, 24
budworm, western (Choristoneura occidentalis Freeman).......8

larval mortality (parasites, bacteria, viruses) .........................8
budworm, yellow (Zeiraphera fortunana [Kraft]) ..................56
budworms ..................................................................................7
, canker on (Botryosphaeria piceae Funk)..............................56
caterpillar, tufted (Panthea acronyctoides [Walker]) ..............44
coneworm (Dioryctria reniculelloides Mutuura 
and Munroe)......................................................................43, 49
cutworm, gray (Xestia perquiritata [Morr.])...........................44
false looper (Syngrapha selecta [Walker])..............................44
gall adelgid........................................................................28, 30

Adelges lariciatus (Patch) .............................27-28, 30, 47, 76
, Cooley (A. cooleyi [Gillette]) .......................................30, 80
, eastern (A. abietis [Linnaeus]) ...........................................47
, (pale) (A. strobilobious Kaltenbach).......................27-28, 76
, ragged (Pineus similis [Gillette]) .......................................53

gall midge (Mayetiola piceae [Feltham]) ...............................76
-Labrador tea rust, large-spored 
(Chrysomyxa ledicola Lagerh.) ................45, 56, 63, 71, 77, 88
looper, gray (Caripeta divisata Walker) .................................80
mortality ..................................................................................15

, of new terminals (terminal weevil) ....................................30
needleminer, European (Epinotia nanana [Treitschke]).........67
needleminer, orange (Coleotechnites piceaella [Kraft]).........49
, needle rusts on

Chrysomyxa sp......................................................................56
C. ledicola Lagerh..............................................45, 56, 63, 71
C. ledi var. ledi (Alb. and Schwein.) de Bary ..........56, 63, 71

sawfly, European (Gilpinia hercyniae [Hartig])......1, 28-29, 43
sawfly, greenheaded (Pikonema dimmockii Cresson).......44, 53
sawfly, little (Pristiphora lena Kincaid) .................................44
sawfly, yellowheaded (Pikonema alaskensis Rohwer) .....15, 29
spider mite (Oligonychus ununguis [Jacobi])........27-28, 69, 76
terminal weevil (Pissodes strobi [Peck]) ...........................29-30
tussock moth, gray (Dasychira plagiata [Walker]) ................42

twig aphid, or a woolly aphid (Mindarus obliquus
[Cholodkovsky])................................................................27, 51
(yellow) witches’ broom of, or spruce broom rust 
(Chrysomyxa actostaphyli Dietel).....................................71, 77

Squirrels.........................................................................30, 75, 95
Stain fungus (Leptographium abietinum
[Peck] M.J. Wingfield)...............................................................91
Stain fungus, blue

Ceratocystis sp......................................................................88
Ophiostoma europhioides (E. Wright and R. Cain) 
H. Solheim............................................................................92
Ophiostoma pseudotsugae (Rumbold) Arx ..........................93

Stalactiform blister rust (Cronartium 
coleosporioides Arthur) .................................................30, 78, 89
Stem and branch diseases or rusts .............................................30
Stem attack.................................................................................47
Stem breakage............................................................................86
Stem canker(s) ...........................................................................30

, Atropellis (Atropellis spp.) ....................................................30
Comandra blister rust (Cronartium comandrae Peck)............30
Stalactiform blister rust (Cronartium 
coleosporioides Arthur)...........................................................30

Stem damage (mice) ..................................................................75
Stem (heat) lesions.....................................................................27
Stem infections ..........................................................................88
Stem rust cankers on pine..........................................................30
Stems, forked (jack pine), an unidentified agent causing..........29
Steremnius carinatus (Bohart) ...................................................86
Stillwell’s syndrome ..................................................................60
Storage mold, a (Septonema sp.) ...............................................28
Storms (blowdown, hail, snow, wind) .......................................22
Strawberry root weevil (Otiorhynchus ovatus
[Linnaeus]) .....................................................................27-28, 69
Stringy rot, yellow-brown (Echinodontium tinctorium
[Ellis and Everh.] Ellis and Karst.)............................................90
Striped alder sawfly (Hemichroa crocea [Geoffroy]) .........43, 83
Strobilomyia laricis Michelsen ..................................................28
Strobilomyia neanthracina Michelsen.......................................28
Strophosoma melanogrammum (Forster)...................................55
Sugarbush dieback .....................................................................25
Sugarbush transparency .............................................................25
Sugar maple

borer (Glycobius speciosus [Say]) ..........................................50
decline ...............................................................................23, 25
dieback ..............................................................................23, 25
network (NAMP) ................................................................2, 25
transparency ............................................................................25

Sulfates (SOx), deposition of (also see acid rain,
air pollution) .........................................................................24-25
Sunscald, sunscorch ...................................................................79
Swaine jack pine sawfly (Neodiprion swainei Middleton) .......15
Sweetfern blister rust (Cronartium comptoniae Arthur) ...........72
Swiss needle cast (Phaeocryptopus gaeumannii
[T. Rohde] Petrak) ...............................................................73, 93
Sydowia polyspora (Bref. and V. Tavel) E. Mueller ..................94
Symmerista canicosta Franclemont ...........................................71
Syngrapha selecta (Walker).......................................................44

T

Taeniothrips inconsequens (Uzel) .............................................55
Tamarack, needle rust on, also conifer-aspen rust 
(Melampsora medusae Thuemen) .................................46, 58, 78
Taphrina caerulescens (Desm. and Mont.) Tul. ........................59
Taphrina leaf curl (Taphrina flectans Mix) ...............................94
Taphrina dearnessii Jenkins ......................................................59
T. flava Farlow ...........................................................................59
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T. populina (Fr.: Fr.) Fr. .......................................................46, 94
Tarnished plant bug (Lygus lineolaris Palisot de Beauvois) .....28
Tar spot needle cast or pine needle cast 
(Davisomycella ampla [J.J. Davis] Darker) ........................30, 72
Tar spot of maple (Rhytisma acerinum [Pers.:Fr.] Fr.)..............58
Tar spot (fungus) (Rhytisma punctatum (Pers.:Fr.) Fr.).............94
Tent caterpillar .................................................................1, 11, 23

, eastern (Malacosoma americanum [Fabricius]) .............51, 68
, prairie (M. californicum lutescens [Neumoegen and Dyar])....76

Terminal weevil, lodgepole pine (Pissodes terminalis
G.R. Hopping) ...............................................................30, 77, 85
Terminal weevil, spruce .............................................................30
Terminal weevil, pine ................................................................30
Terminal or white pine weevil (Pissodes strobi [Peck]) ......29-30
Tetralopha aplastella (Hulst).....................................................55
Tetranychidae.......................................................................52, 55
Thecodiplosis piniresinosae Kearby and Benjamin ..................71
Thelephora terrestris Ehrh. ex Fr. .......................................27, 59
Thinning, natural, damage caused by ........................................30
Thrips, basswood (Sericothrips tiliae Hood).............................63
Thrips, pear (Taeniothrips inconsequens [Uzel]) ......................55
Thyridopteryx ephemeraeformis [Haworth]) .............................55
Tiger moth, silverspotted (Lophocampa argentata [Pack.])......84
Tip blight

, balsam fir (Delphinella balsameae
[Waterman] E. Mueller) ..........................................................57
Delphinella sp. ........................................................................89
, Diplodia (Sphaeropsis sapinea [Fr.:Fr.] Dyko and 
Sutton ..........................................................................59, 74, 78
Sphaeropsis sapinea (Fr.:Fr.) Dyko and Sutton ......................59

Tip moth, a cypress (Argyresthia sp.)........................................80
Tipula sp.....................................................................................27
Tomentosus root rot or Inonotus root disease 
(Inonotus tomentosus [Fr.:Fr.] S. Teng).........................30, 73, 91
Tomicus piniperda (Linnaeus) .................................29, 55, 71, 86
Topkill, resulting defects ....................................................7-8, 10
Top mortality..............................................................................21
Tops, multiple (caused by climatic damage) .............................30
Tortricid moth, a (Clepsis sp. 1, Clepsis sp. 2) .........................81
Tortrix, large aspen 
(Choristoneura conflictana Walker)............22, 48, 62, 66, 76, 81
Trametes hirsuta (Wulfen:Fr.) Quél...........................................94
Transparency, sugar maple foliage (NAMP) .............................25
Tricholochmaea decora carbo LeConte ....................................87
Tricholochmaea decora decora (Say)........................................71
Trisetacus alborum Keifer .........................................................71
Trisetacus chamaecypari Smith.................................................87
Trypodendron spp. ...............................................................83, 87
Tufted spruce caterpillar (Panthea acronyctoides [Walker]) .....44
Turpentine beetle, red (Dendroctonus valens LeConte)............82
Tussock moth

, Douglas-fir (Orgyia pseudotsugata [McDunnough]) .....14, 85
, gray spruce (Dasychira plagiata [Walker]) ..........................42
, rusty (Orgyia antiqua badia Hy. Edw.) ................................85
, rusty (Orgyia antiqua Linnaeus)...........................................44
, spotted (Lophocampa maculata Harris) ...............................51
, whitemarked (Orgyia leucostigma leucostigma
[J.E. Smith]) ............................................................................52

Twig and branch dieback.....................................................22, 71
Twig and branch mortality...................................................23, 25
Twig aphid

, a (Mindarus sp.) ....................................................................84
, balsam (Mindarus abietinus Koch).......................................51
, spruce (Mindarus obliquus [Cholodkovsky]) .................27, 51

Twig borer, a (Pityophthorus orarius Bright)............................85
Twig damage..............................................................................47
Twig dieback..............................................................................22

Twig moth, northern pitch (Petrova albicapitana
[Busck])........................................................28-30, 52, 69, 76, 85
Twig pruner, hickory (Anelaphus parallelus [Newman])..........65
Twoleaf tier, aspen (Enargia decolor [Walker])........................62
Two-year-cycle budworm (Choristoneura biennis Freeman) .....4, 8

U

Uglynest caterpillar (Archips cerasivorana
[Fitch]) .....................................................................42, 48, 65, 80
Uredinopsis spp. ........................................................................58

V

Valsa melanodiscus G.H. Otth...................................................94
Valsa sordida Nitschke ..............................................................94
Variable oak leaf caterpillar (Lochmaeus manteo Doubleday) .....51
Vasates quadripes (Shimer) .......................................................55
Vasates aceris-crumena (Riley) .................................................55
Venturia leaf and shoot/twig blight of aspen/poplar, also 
shepherd’s crook (Venturia macularis [Fr.:Fr.] 
E. Mueller and Arx)...........................................46, 59, 74, 78, 94
Venturia populina (Vuill.) Fabricius ....................................46, 94
Venturia saliciperda J. Nuesch ..................................................59
Virtuss ........................................................................................14
Virus.................................................................................8, 10, 14
Voles...........................................................................................95

W

Walnut caterpillar (Datana interregima G. & R.) .....................67
Warm, wet weather ....................................................................26
Warren’s rootcollar weevil 
(Hylobius warreni Wood) ........................................30, 68, 76, 83
Wasp, jumping gall (Neuroterus saltatorius [Edwards])...........84
Wax filament scale (Xylococculus betulae [Pergande]) ............55
Weather damage (see climatic damage)
Webspinning sawflies (Cephalcia spp.) ..............................28, 61
Webworm

, aspen (Tetralopha aplastella [Hulst]) ...................................55
, pine false ...............................................................................29
, fall (Hyphantria cunea [Drury]) ...............................50, 68, 83

Weevil 
, Arborvitae (Phyllobius intrusus Kono) .................................85
, a rootcollar (Pissodes fasciatus LeConte) ............................85
, balsam bark (Pissodes dubius Randall) ................................53
, conifer (Magdalis sp.) ...........................................................84
Curculionidae ....................................................................27, 49
, lodgepole pine terminal (Pissodes terminalis
G.R. Hopping).............................................................30, 77, 85
, northern pine

Pissodes approximatus Hopkins...........................................27
Pissodes nemorensis Germar................................................70

, Pales (Hylobius pales [Herbst]) ............................................68
, rootcollar, a (Steremnius carinatus [Bohart]) .......................86
, seedling debarking (Hylobius congener Dalla Torre,
Schenkling and Marshall) .......................................................50
, strawberry root (Otiorhynchus ovatus [Linnaeus]) ...27-28, 69
Strophosoma melanogrammum (Forster) ................................55
, Warren’s rootcollar (Hylobius warreni Wood) ...30, 68, 76, 83
, white pine (Pissodes strobi [Peck])...............27-30, 53, 70, 77
, willow flea (Rhyncaenus rufipes [LeConte]) ........................63
, willow flea (Rhynchaenus spp.) ............................................55

Western
balsam bark beetle (Dryocoetes confusus Swaine).................82
blackheaded budworm (Acleris gloverana
[Walshingham]).................................................................80, 84
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conifer seed bug (Leptoglossus occidentalis Heidemann)......83
false hemlock looper (Nepytia freemani Munroe) ..................84
hemlock looper (Lambdina fiscellaria lugubrosa
[Hulst]).............................................................................2, 9-10
larch woolly adelgid (Adelges oregonensis Annand)..............80
or globose gall rust (Endocronartium harknessii
[J.P. Moore] Y. Hiratsuka) .........................28-30, 57, 72, 78, 90
pine-aster rust (Coleosporium asterum [Dietel] Syd. and 
P. Syd.) ..............................................................................72, 88
pine beetle (Dendroctronus brevicomis LeConte) ..................82
pine moth (Dioryctria cambiicola [Dyar]) .............................82
spruce budworm (Choristoneura occidentalis Freeman)..........8

larval mortality (parasites, bacteria, starvation, viruses)......8, 11
White ash dieback......................................................................74
White heart and butt rot (Bjerkandera adusta
[Willd.:Fr.] P. Karst.) .................................................................88
Whitemarked tussock moth (Orgyia leucostigma leucostigma
[J.E. Smith])...............................................................................52
White pine

blister rust (Cronartium ribicola
J.C. Fischer) ....................................1, 29-30, 45, 57, 63, 72, 89
cone beetle (Conophthorus coniperda [Schwarz]) .................67
, eastern, decline......................................................................22
needle midge (Resseliella pinifoliae [Felt])......................27, 70
needle mite (Trisetacus alborum Keifer) ................................71
weevil or terminal weevil (Pissodes strobi
[Peck]) .............................................................27-30, 53, 70, 77
sawfly (Neodiprion pinetum [Norton]) ...................................51

Whitespotted sawyer beetle (Monochamus scutellatus
[Say]) ...................................................................................51, 63
White spruce mortality .......................................................6-7, 21
Willow

, black canker of (Glomerella cingulata [Stoneman] 
Spaulding and H. Schrenk) .....................................................72
blight or scab

Fusicladium saliciperdum [Allesh. and Tub.] Tub.).............45
Glomerella miyabeana (Fukushi) Arx and Mueller .............45
Venturia saliciperda J. Nuesch.............................................59

flea beetle (Isochnus rufipes [LeConte])...........................43, 68
flea weevil (Rhynchaenus rufipes [LeConte]) ........................63
flea weevil (Rhynchaenus spp.) ..............................................55
leaf beetle, gray (Tricholochmaea decora decora [Say]) .......71

, imported (Plagiodera versicolora [Laicharting])...............53
, Pacific (Tricholochmaea decora carbo [LeConte]) ...........87
, poplar and (Chrysomela falsa W.J. Brown) .......................42

leafminer (Micrurapteryx salicifoliella [Chambers]) .......43, 76
redgall sawfly (Pontania proxima [Lepeletier])................44, 77
rust, larch (Melampsora paradoxa Dietel and Holw.) ............92
sawfly (Nematus limbatus Cresson)........................................43

Wilted (and red) foliage.......................................................22, 46
Wind (storm) damage, gusts ..................................................2, 22

, and cold .................................................................................30
Windthrow..................................................................................22
Winter drying (red foliage).............................................21-22, 30

Winter cold, injury...............................................................22, 25
Overwintering damage.......................................................26-27

Winter moth (Operophtera brumata [Linnaeus]) ................52, 85
Witches’ brooms ........................................................................94
Witches’ broom

of balsam fir or broom rust (Melampsorella 
caryophyllacearum Schroet.) ............................................46, 58
of spruce, yellow, or spruce broom rust (Chrysomyxa 
actostaphyli Dietel) .....................................................71, 77, 88

Wood decay (Chondrostereum purpureum [Pers.:Fr.] Pouzar) .....88
Woolly

adelgid, balsam (Adelges piceae [Ratzeburg]) .......1, 42, 47, 80
adelgid, western larch (Adelges oregonensis Annand) ...........80
alder aphid (Paraprociphilus tessellatus [Fitch])....................52
aphid, a or spruce twig aphid (Mindarus obliquus
[Cholodkovsky])................................................................27, 51
aphid ........................................................................................28
sawfly, alder (Eriocampa ovata [Linnaeus]) ..........................82

X

Xanthomonas campestris var. pruni ..........................................46
Xestia perquiritata (Morr.) ........................................................44
Xylococculus betulae (Pergande)...............................................55

Y

Yellow-bellied sapsucker ...........................................................28
Yellow-brown stringy rot (Echinodontium tinctorium
[Ellis and Everh.] Ellis and Karst.)............................................90
Yellowheaded spruce sawfly 
(Pikonema alaskensis Rohwer)............................................15, 29
Yellow leaf blister (Taphrina flava Farlow) ..............................59
Yellow leaf spot (Taphrina populina [Fr.: Fr.] Fr.)..............46, 94
Yellownecked caterpillar (Datana ministra [Drury]) ................67
Yellow spruce budworm (Zeiraphera fortunana [Kraft])..........56
Yellow witches’ broom of spruce, or spruce broom rust 
(Chrysomyxa actostaphyli Dietel) .................................71, 77, 88
Yew big mud mite (Cecidophyopsis psilaspis [Nalepa])...........81
Yew blight (Dothiora taxicola [Peck] Barr) ..............................89
Yponomeuta malinella Zeller.....................................................87
Yponomeuta padella (Linnaeus) ................................................87

Z

Zeiraphera sp. ......................................................................71, 87
Z. canadensis Mutuura and Freeman ............................29, 45, 56
Z. fortunana (Kraft) ...................................................................56
Z. improbana Walker .....................................................45, 56, 87
Z. unfortunana Powell .........................................................45, 56
Zelleria sp. .................................................................................87
Zelleria haimbachi Busck..........................................................87
Zeugophora sp. ..........................................................................87

112 Forest Insect and Disease Conditions in Canada 1994 


	Français
	Cover
	Title Page
	Table of Contents

